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MEETINGS

The following meetings have been held:

One hundred and seventy-ninth meeting. 12 Novenber, 1969.
epartment of*C"ography, University of

Michig&D, Ann Arbor, gave an illustrated lecture on
'tA.E. Nordenskjbld, scientist, Arctic Explorer, and Explorer
of the North East Passage". This lecture was sponsored jointly
by the National Iluseum, The Royal Canadian Geographical Society,
the Srvedish Embassy and the Arctic Circle, and camied by the
l,luseum in its regular series. It was held in the auditorium of
the National Gallery, after which there was a reception at
rl.l\{. C. s . Bytown to meet the speaker. Professor Kish spent a
year in Sweden in 1967-68 on a National Science Foundation Grant
to work on a biography of Nordenskjbld, who discovered the
North East Passage in the 1870's and nade the first sea voyage
around Asia. Little has been available in English about his
exploration activities. Many old photographs were shown and
the account of little known aspects of Nordenskj6ld himself and
his explorations made this a very interesting lecture.

Annual Dinner . 25 November, 1969.
ffiner was held at the Eastview llotel in Ottawa.
About sixty people attended. An excellent illustrated lecture
on the voyage of the oil tanker s.s. N{anhattan through the
North west Passage was given by Rear ffiEil'.G.FI. Storrs,
Chief of the lvlarine Operations Branch of the Department of
Transport and the senior Canadian to participate in this project
I-le visited the shipyard in Philadelphia where i{anhattan was
refittedfortheVoyageandhespentaweekon@during
its passage through the Canadian Arctic Archipelago. He gave a
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very graphic account with colour slides of the voyage and the
shipfs performance in the ice. It was a most memorable evening
and Admiral Storrs was later presented with an Arctic Circle
tie as a token of the Clubfs appreciation.

One hundred and eightieth rneeting. 9 December, 1969.
ntinental Shelf Project gave

an illustrated talk on the Briti-sh Trans-Arctic Expedition under
l.,tr. l{ally llerbert, of which he was a member. He has kindly provided
a brief article on the expedition for the Arctic Circula_r (see
be1ow).Dr.l(oernerwaSScientificnirect@tion
and his description of the changing character of the ice which
he traversed, which varied geographically and seasonally, was
unieue and fascinating.

One irundred arid eighty-fir.st meeting. 13 January, L970.
1 General Meetirg, approving

a financial statement and electing officers for L970. The
latter are as follows:

l.{emtlers of the Executive (no change from 1969)

President R.J. E. Brown
Vice-President !{. Blake, Jr.
Secretary J.R. l{eber
Treasurer S. D. ivlacDonald
Editor A.H. Macpherson
Publicity Secretary Mary Murphy

Cornmittee Members

1968: Elizabeth Macpherson 1969: G. Hattersley-Snith
E.F. Roots A.H. Clarke, Jr.
A. Stevenson F.P. Hunt

P . D. McTaggart-Cowan

The following were nominated and elected for 1970:

G. Brassard
D. Hodgson
S. Kanik
D.E. McAllister
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The Treasurer, Mr. S.D, MacDonald, presented a financial
statement , audited by D.r. D. E. McAl lister. Sone concem was
expressed at the rising cost of our meeting facilities, which
now anounts to $39.00 a night for 50 members or less, and an
additional per capita charge for each mernber attending when
there are more than 50. Irlr. S. Kanik presented the repor.t of
the Dinner Committee: there was some discussion on possible
places to have the next dinner, and on obtaining the traditional
northern foods which will be required (suggestions and offers will
be welcomed by Mr. Kanik). The Editor reported on the Arctic
Circular and thanked his helpers , Dr. Jeanne Ferrari anF-
Mr. Peter Ushero '

Following the business meeting a u.s. Navy f,iln on polar
oceanography was shown.

NEWS

iun on Arctic Develo nt and Ecological Problems 22 Janua 1970.

A synposiurn on January 22, at ottawa university,
explored the attitudes of government officials and interested
members of the public on developnent strategies for the Canadian
Arctic. Sponsored by the Ottawa.Biological and Biochemical
Society, the spnposium featured speakers frorn government, industry,
and university circles. The audience actively participated, and
left little doubt that its greater proportion favoured a moratoriun
on further industrial development.

Mr. G. Renpel, Arctic Co-ordinator of Imperiaf Oil Ltd.,
Calgary, stressed that industry was trying to understand ecological
problems concurrently with developmental problems " For
exampler perllltlfrost studies may clarify certain ecological
problems, and at the same tirne help in the design of devel.opment
techniques. Exploratory drill holes are being used by
co-operating scientists for studying tenperature gradients. He
ably denonstrated that his company is taking a Long-tern,
trtultiple-use view of resources . The expense, both in terns of
money and of goodwill, of such accidents as Santa Barbara (it
is reported that a half billion dollars were spent by union
Oil to clean up the Santa Barbara disaster) makes economic
sense of a cautious approach to exploration and development in
areas where such operations are exceptionally difficult.
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i\'lr. Rcrtqrcl sitoi\'cd lv i th ccl lour.' s l i clc's tirat btr lldozcr.
tt'ltiIs tlrrouglr tlrr: tunclra lviII rc-vegcttrtc, itnd citn cvcn lre
:;cctlctl rvitlr Iirilsscs. [)r. (1. llrrrris, a I icht:n sirccilrList in
tlrt' ;rueli cnrtc, f ront I'ici,4;rstcr IJn ivc'rs i t\/, rtotetl th;rt clrt trai I s
iitit)/ rl()nL'tltc lcrss ucrs i st as t'sca rs'r or) thc. ttrnrll;r 1'or l-rerhatls
lrui)clrcd:; clf ycal"s, cvcn i f rc-vc:lcti-rtecl .

i)r. 'fom illise, Assistant l)ire:ct.or, Nortirc.rn I:cononic:
i)cvc I oillirc-'nt Ilranch, l)cpartment of I ncl"i an Af f ai r"s ancl Nortlicrn
i)c-'vt: lopntcitt, spoke for thc govcrnnrr-'nt t s 1-ole in ellcouf aging
lurt:tic rlcvcloirmcnt. IIc strcssccl that govc'rnnrcnt is intcrested
I'to1'rtnlv irt nrt-rmotingi developtrtent in thc Arctic, irrrt also in
i)r'ose'rving tlrt: Nortir, lind that !'l,ovcrnnrcnt poli ci c.s itre
cvolr-rt ionlrnr r"athcr tilur static. ilc said lris De.i;altnrent oohi
i-'{tcor.i}i zc's i'i rrc di {'{'crent devclo|nent zoncs in tirc '1'c-rri tori es,
crtcir o1: lviriclr j)r'csc'nts ir di f{'crent c:onrtlina.tion o{' trroblenrs, ancl
t,irrrt iris o{'ficers hrcrc not only tr;'inri t.o drrft land-use
rclirllt!cns in co-operation rvjth lroth industria1 rclrrescntatirrcs
lncl r:on:icrv:rt.ioni-sts, l;rrt r.{crc planni-ng sinrilar' ttseir"-rrsett

r-cllui lt ions, and i ntenclctl to nrclnitor indr-rstri lL1 operations, nnd
i {- t-tccess it r/ t o ilrosccute o f fr-:ndcrs . ilc 1{i:ls hot 1y atrd scel-.ti ca I 1v
(itlcst i otrcci i,\t tirc l;trtli CnCe aS to r,vltctlter dcvel ollnent ir'oul I l'rc
tlcla,r,ctl untiI tircse rcgulntions anci their ert'l'orcernent hrere in
oilcrirt ion, :rnd rr'lietircr tiie rule s would lle retroacti vc.

Ilr. l{ i sc provoked slrarl; rc.icii nders {'rom the u.ucli L-nc-c

f-or' .J i r,'!,r-i such irs : ( I ) conscrv:rtion rvork sitoulcl be concentratcd
'i n ir(,r'c 1)opul ou:; uarts o{: Canada, rvliere 1:o11ut i on i s lvorst,
(2) !ic lrrve a rcspons i li i 1i t1' to fostcr clevclo;rnicnt througirotrt
thc r,,,orlcl, to irnprovc thc 1ivcs of rapidiv increr-sing iropulations,
(3) tourisnr jn thc Arctic is I'casible only if tl-lcre is an
i rrclu-., t ri :r 1 lra-sc tircre , (4) pol luti on of the rrcti c scas i s o1j

I i tt 1c consc"(iLrcncL-', ls thcre arc fclt' ilcoir lg l ivl ng on the arcti c
shore:;, ancl (5) tire' poor record of industr),, as a r,iirole, i n
irilinri rrltirrc rrcopic nrust bc secn i.n pcrslrectjr,'c: After lil,
tlrr.'rt;rtir;c ircoplc comllr:isc n snra1l proportion of thc Canadian
Jroi")ulrttir,rn. '['irc'rc rrc no douht I]ros antl cons to a1l thesc
conccpt:;, but u;r iortunntcl y' onc cvcni ng h'ls far fron sui.fic:ient
tirlc 1-or trn udccluatc rliscussion.

Dr. ,Joiirr i,rnrircrt, Iiiology l)cpartrncnt, Carleton
Ijrrivcrsit;y', spolie of thc tlclicat(-' balance o{' li f'c in nortireln
cL-oslrstcns, lrcl'lt' cusi 1)' cntirc 1i {'c systeills can irc dist'upted,
Irrtd hoiv l ong thcy trrkc to recovc'r. IIc renrj nclecl us that rvc- lvi i i
gct rlc) scconcl, third, or fourtlr chance in tirr-' Arctic as r4rc do
in r]lore southcrn lati turlcs; tirut unfortunate 1),, industry ancl
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government are moving at fantastic rates to exploit and control
arctic resources; and that we have little biological data by
which to judge consequent environmental change. hte are 10 years
behind industry in our research, and there is no time to close
the gap. IIis remarks were echoed by many members of the audience,
and several speakers said that the government should declare a
moratorium for several years, until we haver the necessary data.

Dr. l,antbert said that most conservationists were not
asking that there be a complete ban on development, but only that
thcre should bc good land-use regulations, nore precautions
taken on operations in tire field, and clear el'idence that the
government is readl' and able to rnonitor and enforce its
regulations. One might ask, for example, "i.s the governrnent
ready to spend $2,000.00 to check on a single offshore drilling
rig if it becomes necessorlztf , or "is the governrnent ready to
destroy and burn a nulti-million dollar ship if it seems about
to break up and nollute the sea hiith oil?". He showed that
canada has had its 'tdisastersff already this past year with a
well at Drake Point blowing gas and salt water freetry into the
environment, and Dossibly other uncapped wells elsewhere, and
that only by good fortune have rve so far been spared a major
oil spillage. One wonders if lve are any better prepared today
than Britain was itefore the wreck of the Torre), Canyon, or
California was ttcfore the Santa Barbara disaster.

Bioloqists are suspicious, &fl ecologist in the audience
declared. Too often conservationists have seen multiple-use
plans result in multiple-abuse, and repeatedly the question was
asked: Ilow soon wi 11 land-use regulations be in force?
Dr. Lambert concurred with these remarks, and he asked what
motivated industry to seek and government to encourage
development, when Alberta oi1 rvells today have their capacity
curtailed to 34eo of capacity because of limited markets.

In summary, Dr. Chas. Jonk.el, Chairman of the Synposi-un,
reminded the audience and the panel that there are many
definitions of ffprogressrf . An area with few people, clean
water, and clean air has what the whole world wants; progress
in such areas just might mean maintaining the status- quo.
Furthermore, he said, organisms in the Arctic still live in
conditions most similar to those under rvhich they evolved, and
arctic areas may provide us with our last chance to discover
important new principles of ecology, genetics, and evolution.
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in finding means to differentiate betr,reen certain more or less
discrete bear populations, in obtaining harvest statistics, andin gaining an understanding of tire broader ecoloqical t"q1.rirenentsof the species "

At the second meeting, plans were made and, where
desirable, co-ordinated internationaltry, for the next phase of
the necessary research. Fresent research results lvere
exchaneed, and these will doubtless help in perfecting management
plans by the responsible jurisdictions. Finally, theie was some
discussion on irnportant problems of niaintaining a satisfactory
habitat for polar hears in the face of oil ancl mineral
development, and possible ways in rvhich the delegates could
contribute from their studies of the polar bear, an animal which
more than any other symbolizes the unspoiled arc'tic seas, ruhere
the physical forces of the environment are harsh and fierce,
but where thc web of life is correspondi-ngly weak and thin.

Recent Volumes of "Problem Selrerar? Trans lated. I

A note on'rProblems of the North", the English translation of the
P.ussian series 'tProblemy Severatt, appeared in an earlier issue of
the Circular (Vo1. XVII p.36). Issue #11, rvhicli deals largely
u'ith the biol,ogy and utilization of r^iildlife in the Arcticl was
published in.June 1968. Nurnbcr lz, issueci in the u.s.S.R. in
L967 and translated in July 1969, has also been putrlishec" Its
tahle of contents is as follohrs i

C. I. Granik Economic speciaiization and tntegrated
develcjrnient of the Soviet European North.

Regional speci allzati-on of l.{urrnansk 0blastI. L" Freidin

l"l. K. l\'lazurov Basic problenis in the development of the
apatite industry

A.V. Istomin

A. A. Tumanov
N.A. Isliritskii

N.A. Iskritskii

lInfor*ati on kindly
l)epartment of Indi

The production of building
raw material resources of

materials from the
the Kola Peninsula

i'lethods of increasing the iron content of
concentrates ofitained from Kola peninsula

Exploitation of KoLa Peninsula verrniculite

provided by G.it. Rowley, Scientific Advisor,
an Affairs and Northern Development, Ottawa.
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K.V. Shkonda Problems of improving equiprnent maintenance
in !turmansk Oblast

V.A. Vityazeva Problems of industrial development in the
G.N. Parashchenko Kouri A.S.S.R.

B.A. Davydov
I.t4. Semenov

L.A. Bratsev
P.P. Vavilov
G. T. N,lamaev

G.N. Anikina
V"A. Startsev

V.A. Raznitsyn The search for large oil and gas fields in
the Komi ASSR and the N_enetskii National
Okrug

N.A. Nevskii The influence of natural environmental
factors on the structure of the fuel-energy
balance of the Komi ASSR

Problems of increasing the efficiency of
developing the Pechora Coal Basin

The Kama-Pechora-Vychegda water management
complex and its possible effects on separate
sectors of the economy of the Komi ASSR

Some questions pertaining to the development
of the chenical industry in the Komi ASSR

D.V. Belorusov Specific features of the l{est Siberian
economic complex

L.N. shelest certain aspects of the devetropnent of
electric power in the northern parts of
Tyumenr 0blast

2.1.1. Kipper Possible effects of the projected Lower
S.N. Katkov Obr l-lydroelectric Station on the fishing
A. I. Novikova industry

V.A. Kerov The development of a construction materials
industry within the lVestern Siberian
Economic Complex

V.S. Varlamov Transport development in the West Siberian
Lowlands

B.V. Ivanov Theoretical considerations of the
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ARTICLE

The British Trans-Arctic Exp"ditio" 1968-6L
oj ect, Department

of Energy, Ilines and Resources , Ott awa .

Between February 1968 and June 1969 a four man
expedition under the leadership of l{. Herbert crossed the
Arctic Ocean from Barrovr in Alaska to a snall island off the
shores of Spitsbergen. Four dog teams, run either on nodified
fan or full fan trace, were used. Originally, each team
consisted of 10 dogs but these were reduced in number by dog
fights to 2 teams of 9 dogs and 2 of 7 dogs. A11 the dogs were
from Qanak in Greenland. The sledges were of two types
Greenland and Nansen modified to suit the broken terrain of
the Arctic Ocean. Each sledge weighed a little over 200 lbs,
DeSpite the robust build of the sledges, and the fact that the
originaf (an{ unbroken) s ledges which were used from Banow
to 81"N, 160"W were replaced by new sledges for the last leg
of the journey, the oak runners split badly during the cold
weather of N{arch 1969. One replacement sledge of the Nansen
type was air-dropped in April 1969 and the remaining sledges
repaired.

Air-drops, some by the Naval Arctic Research
Laboratories in Bamow but the bulk by the Canadian Armed
Services, hrere at 4 week intervals during the travelling period.
New loads, with the sledge, weighed over 1,000 lbs. In deep,
soft snow in lt{ay 1968 these loads slowed progress a lot but
on harder surfaces a mileage of 5 to 10 miles a day could be
maintained.

The shear zone between the land-fast ice along the
Alaskan coast and the Arctic 0cean pack-ice was a very
dangerous area where fracturing and ridging presented frequent
hazards. Once across this 50 mile wide zone the greatest
obstacles to progress were leads of open water and areas of
chaotically ridged-i.ce. Whereas leads were skirted, broken and
ridged ice was crossed after clearing a route with ice axes.
An average of about 8 ridges a mile were crossed. Ir,lost of the
ridges tilere less than 6 ft. high but occasional ones 25 to 30 ft.
high were seer. Three leads were crossed using either one or
two sledges, covered with PVC, as boats. This procedure took
6 to 8 hours on each occasion. 0nce, after spending the greater
part of a day crossing a tead and camping on the far side, the
lead was found to have closed by the morning.
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Travei.ling conditions deteriorated after mid-May with
deeper snow, increasing frequency of open water, and finally,
in late June, with slush and huge melt-pools. In July and
August 1968 the expediti-on camped on a 6 nile multi-year floe.
Septernber travelling conditions were bad with new snow overlying
mel.t nools, and large areas of open water. After one of the
party injured his back, winter canil was nade in Septenber on the
seme floe that nad provrded a home for the sunmer, During
both suinmer and ro'inter a scientific program ilras conducted which
included an energy balance study, air-sampling, magnetometer,
iveather and aurora obsenrations. By sledging daily around the
local area fracturing and ice growth in fracttrres was recorded.
Pressuring and/or fracturrng was observed on an average of 1

day in 4. Fracturi-ng near the Parcoll hut in October forced us
to makc a movc to ir more substantial floe a nile away. By this
tirne the 6 rnile floe of July had broken to forn 10 individual
floes. Fracturing r{as disturbingly common in December, January
and Fehrmary and b1'late February the originai floe bras in
about 50 pieces. On the morning of departure for Spitsbergen
on February 23, i9r59, fractures approached to within 10 yards
of the hut and one ran through a working tent, fortunately vacant
at the time"

Cold weathel in ir{arch (a minimum of -54oF and a
rnonthly average of -soF) slowed down both the dogs and men.
Clothing was dj-fficuLt to dry out and the diet of 5,000 cals.
a nan per day seemed inadequate. The return and rise of the
sun, even without any increase of air ternperature, made
tr;lvelling and camping easier and more enjoyable. Once the
expedition left tire heavy ice of the Beaufort Gyral (between
Barrow and the North Pole) and entered the TransPolar Drift
Stream the rate of pt:ogress improved. Up to the North Pole the
maximum daily mileage t{as 15 miles but beyond thc }role daily
niileages of over 20 rniles hrere occasionally made. The furthest
travelled in a day t,,as about 28 route mi1es. This distance was

achieved by the lead sledge in 8 hours of alnost continuous
travel lvith 3 15 minute rest half rvay through the day and one
or two pauses for manoeuvering over narrow fractures or through
i)ressure ridges. Greater rate of progress beyond the Pole was
in part due to irnproved dog driving and in part to greater
faniliarity with tl're ice conditions, but also to easier
travel ling condi. tions .

The expedition r{as picked up by HIt'tS Endurance off the
north sirore of Spitsbergen after having travelled over 3,000
mi les to cover sorne 27 degrees of latitude.
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REPCRT

l{ishli hts of Field Activrties of the Geolosical Surve of
Canada in the North i969.
By R.G. Blacka-dar, Geoiogicai Surve.r* of Canada, Ottawa.

The Geological Siurvey i-s one of Canadats oldest
scientific agencies and is, am'Jng cther things, responsible for
providing geological info::mation that can be used in evaluating
the Nation's mineral irotential. In support of this objective
the Surt'ev has been active i n irnexplored frontier-areas from
the days of its first director, Sir l{illiam Logan, w}ro in the
1840s examined ttre ir'ilderness cf the upper Ottawa Valley and
the nortitern snores o{' Lakc Superior. Geological studies were
extended to the Arctic in thc late 19th century and the names
of A.P. Low, J.B. Ti'rrell and Robert Bell are faniliar to those
versed in northern explorati.on. ltiith the increasing interest
in our North these studi es have expandecl and in 1969 there were
more than 30 field prcjects i.n various parts of the Northwest
Territories. in Januarv 1970 the Geological Survey pubtished
its I'Report of Activities, Aprii to October 1969" (paper T0-1,
Part A) and that report forms the basis for the following brief
notes on some oF the Si;rveyt.s northern work, notes that are
designed to alert those iriterested in specific areas or subjects.

Scveral ircli copter-supported geological reconnaissances
t{ere carriecl out, tiic two lirrgest F-reas covered being parts of
the western District of li;rckenzic r'rnd Southamnton Island.

Opcrat-ion Norrnatr, a three-season project begun in
1968 and lvhich ivj.11 cover 145,0OO^square miles between 64'N and
the arctic coast ancl 119'ailtl i32ul!', combines bcdrock mapping,
stratigraphic studies ancl investigations of surficial deposits.
Tlie 1969 lvork rvas i.n the llackenzie l'lountains, the lr{ackenzie
valley, tlte l.'lcConnell Range anci the plains south of Great Bear
Lake. Thirty-sn* strati rrirpiri c uni ts t^iere mapired and it was
determined that 1;ronounceci regional unconformities occur at the
base of the Cret.aceous, L-ievonian, Upper Ordovician to Lower
Si lurian, and Ilicidlc-: Ciimtir j an to Lolver 0rdovician successions .

In the Niackenzie lr.iver valley thcre is evidence that
compressive det-ornation c.cntlnued into the Tertiary whereas
southof Great Bear Lake the last significant deformation was
pre-Canbrian. In I'iackenzie ltlountajns the last orogenic
movement appears to have been nre-l'jiddle Canbrian; pre-Tertiary,
pre-Cretaceous, pre-Devonian and pr"e-Upper Ordovician uplifts
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were epeirogenic. Faulting has affected the area and many of
the faults, although originally forrned in Cambrian tine, appear
to have been reactivated as late as upper Devonian tine. ,

Although diabase dykes and si1ls intrude Precanbrian strata no
netallic minerals of economic significance were noted.

The data derived from this regional study are of
value in developing a regional picture of the geology of the
northern extension of the Interior Plains, an area which has
great potential as an oil-bearing region.

Associated with J.D. Aitken who was in charge of this
project were D.G. Cook, H.R. Balkwill, R.hl. Macqueen,
W.S. l'lackenzie and W.S. tlopkins.

fn conjunction with Operation Norman, C.J. Yorath
carried out a study of Cretaceous and Tertiary stratigraphy.
Deposition of Cretaceous rocks occurred within a deep, northwesterly-
trending, narrow basin bounded on the south and southwest by
probable source areas (the present l.lackenzie lt{ountain). More
tlran 2I0 feet of nonmarine Tertiary sand, gravel, and coal is
exposed near Fort Norman along the banks of the l'{ackenzie River
and similar deposits are found north of Keele River, east of
the Mackenzie lt'lountain front, oil the east side of Mackay Range
and along Brackett River /

, Reconnaissance geological rnapping of Southampton
Island was carried out by W.ltl. fleywood, W.L. Davison, and B.V. Sanford
wlro used a Bell 47 B-2 helicopter for traversing. The island is
underlain by Precambrian and Paleozoic rocks. The former rise
gradually fron sea leve1 at the south end of the island to a high
plateau in the north which is commonly bordered by steep fault-
scarp cliffs. The Precanbrian rocks comprise massive to foliated
granitoid rocks, iligmatite, gneiss, and paragneiss. The
structural trend is northeasterly to east. Traces of rnolybdenite
Itrere found in msty graphite-rich zones on Bell Peninsula and
molybdenice was also seen in pegmatite dykes in the Terror
Point and Cape Welsford areas.

t'"t "oroi. rocks , which occupy the southern and western
parts of the island, are lithologically sirnilar to those of the
Iludson Bay Lowlands. Carbonate rocks dominate the succession and
in some units biohermal reefs are extensive. Such features, if
found at subsurface and at sufficient depth, could be potential
oil and gas horizons. A 7-foot-thick highly petroliferoud shale
unit occurs near the base of the Paleszoic sequence and may be
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worthy of future exnloration. Although no metallic mineral deposits
were found it appears that the major fracture systems, developed
by post-silurian uplift of Precanbrian strata, should be
examined for possible base netal deposits. Such fractures are
best developed along the Paleozoic-Precarnbrian contact.

The geological reconnaissance of eastern Devon Island
was continued by R.L. Christie who used motor toboggans. for
transport. The area is composed of grey granitic gneiss that
is usually well foliated. No deposits of economic interest were
seen during the survey. The site of a l0O-rnilligal positive
Bouger anomaly discovered by the observatories Branch was
examined but no unusual rocks hrere found that rnight e:cplain the
feature.

D.K. Norris carried out stratigraphic and structural
studies between the lr{ackenzie delta and the Barn Mountains, an
area that lies at the crossroads of the Franklinian, Cordilleran
and Alaskan geosynclines. The sedinentaty succession is highfy
variable laterally and vertically and is punctuated by a series
of orogenic defornations, uplifts and periods of erosion. The
area is characterized by ovate domes and long north-trending
folds bounded or cut by near-vertical faults. The hydrocarbon
possibilities are promising and there are several potential
horizons of both Paleozoic and Mesozoic age.

As in 1968, considerable interest centred on the
coppermine River area . lll. R. A. Baragar and J . A. Donaldson
using helicopter-support napped nap-sheets 86 o and N, an area
of about 7,500 square miles. The oldest rocks, greenstones and
metasediments, are overlain by two groups of younger Precanbrian
sediments, then by the more than 14,000-foot-thick predoninantly
volcanic, Copperrnine River Group, which in turn is overlain by
another sedimentary succession. Diabase dykes and sills intrude
the latter group but they are in turn overlain, unconfornably,
by Paleozoic dolonite.

During the 1969 field work a hitherto unreported
copper showing was found near the base of the upperrnost late
Precarnbrian succession. E.D. Kindle and R.V. Kirkhan, who
in 1969 visited nost the known copper deposits in the Copper-
mine area, examined this new discovery in some detail.
Naineralization is widespread in a succession of mudstone,
siltstone, sandy siltstone and silty pebble conglomerate
7 rniles northwest of the junction of Husky Creek and Coppermine
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lliver. Chalcopyrite, bornite, and chalcocite are the principal
netallic minerals and are most abundant t0 to 50 feet above the
unconfonnity separating these rocks from the Coppennine River
Group. The highest assay obtained was A.44 per cent but it is
possible that higher results may be found elser,Ihere and the
showins is an indication that sedimentary copi)er ores may occur
in other parts of the post-Coppernine River Group rocks.

A preliminary study rvas made of the feasibi lity of
geochernical surveys as an exploration tool for locating copper
deposits i"n regions of pernafrost. This work was camied out
by E.l{.H. Hornbrook and R.J. Allan 42 rniles southwest of the
scttlenrent of Coppermine. Preliminary data indicate that there
is active dispersal of Cu from known deposits and that there is
much potential for the development of geochemical prospecting
techniques in permafrost regions.

P.F. l{offman began a study of the Eprvorth Group of
Proterozoic sedimentaty rocks in the Coppermine area, Anrong
the ol>jectives of the work is an assessment of the probability
of occurrence of stratiform copper or lead-zinc rnineralization
of the Mississippi-Valley type and an evalu,ation of the use of
stromatolites for long-range biostratigraphic correlation.
Scveral formations which have potential for the occurrence of
base metal deoosits were outlined.

T.N. Irvine carried out a further study of one aspect
of the well-knorvn l,luskox Intrusion and has shown that dolomite
and basalt associated with the intrusion are in fact youngeT
than the emplacement of the pluton. Thus it appears that the
l{uskox Intrusion is older than the basalt of the Coppermine
River Group and has no genetic relationship to it.

Field studies in Precarnbrian geology were carried
out in other parts of the District of lvlackenzi"e. J.A. Fraser
conpleted mapping of Artillery Lake map-area for publication
at a scale of 1:2501000. The erea is of interest because of
current prospecting in areas along the Thelon Front (the
boundary lletween the Slave and Churchill structural provinces of
the Canadian Shield). Ilelicopter traverse.; were supplemented
by ground work. The northwest corner of the area (within the
Slave Province) is underlain by massive muscovite granite; the
reniainder is within the Churchill Province and conrprises sneiss,
schist, granite, granodiorite, diorite, and gabbro. lulany clairns
havc been staked in the past two years - most lie along the
trend of magnetic anomalie-s which in turn parallel the Thelon
Front
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J.U. l'icGlynn continued a study of the Proterozoic:
i{onacho Croup in an nrea south of Gre;rt Slave [,ake. This
irro-jcct is designecl to study the stratigraphy, structure, and
scdinrcntary petrology of the rocks to correlatc them with
sirni lur rocks in ttre region and to dcterniine their age
rel ati on-ships wi th adj acent metamorphi c and igneous rocks .

A number of uraniun showings and collper nrospects
irave been discovered; nrost are i-n basernent rocks near their
contact rvith Nonacho sediments and are fotrnd in shear and
breccia zones. In addition to looking for such features
prosilectors should consider the possibility that the Nonacho
Group contains relict placer depos j.ts.

Several projects were carriecl out lrrsst of lludson Bay.
R.1'. Bel tr continued a study of the Precambrian ilunr'itz Group
of scdimentary rocks irctween ilankin Inlet and l{al1ace River.
K.E. Ilade carried out reconnaissance mappint of Ennadai Lake and
llueltin Lake rnap-areas. The Proterozorc sediurcntary rocks in
these areas appear to be correlative rt'ith the llurwitz Group but
in this area thcy are overlaln unconformably by polynrictic
congiomerate and arkose to subgrepvacke contai-ning scattered
pelrb1cs. No rnineral occurrences of economic interest t{€re
cliscove:recl althoueh man-y* of the c:onglotnerate exposures t{ere
testcd for radioactirrity.

A. David-son mapped Eskimo Point and Darvson Inlet areas,
a regi on tirat covers the southern part of tJrer northeast end of
thc l,nnadai-Rankin Inlct green-stone be1t. This belt contains
extens i rre linear, hi gh aeronlagnetic anomalies caused by
sedirnentarf ircn-forrnation. An annular nagncti c anornaly,
2.5 nriles :rcross ju-st north of the mouth of htallace ltiver, is
si rni lar to anonali cs rr,ssociated rvith alkalic plutons and
carbonatites and rnight thus be a possible source for rare-carth
rninerals. A .sirnilar pluton on the northeast sicle of Kaninak
Lrke b/as rcported in 1968.

l'he studi' of more recent geological features also
l-ct-1-)ivccl cor-lsitlerdl,rlet attentjon. llarian Kuc corttrntretl a,r exanination
of nc:rt deriosits ancl fossii mosses f-rom Banks Island. 0,L. fiushcs
stutl j c:d thc i]uatcrnat'\/ eeoloq)' we-st of Liackenzic Rivcr, itt
irarticular tlic ui',r)('l'liniit of l,aurentidc tI;rciations anci thr:
crtcnt of f-orrner rrallcy glacicrs that originatecl in the ilat:l,.eltzie-

',iountlr.ir-rs. {trganic deposits, from a feir' fcet. tr: 10 feret t}rick,
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arc rt'idespread in the valleys and plains of the ar:ea studicd
anc{ perrnafrost untierli cs llnrost al I 1arts. \/.i.J. ti;rrnpton snent
;r icl wcr-ks east thc I'lackenzie delta in order to assess rvhat
work renained to be done to sLrpplement earlier studies designed
to map Quaternary deposits and landforrns.

D.l'1. Barnett conti-nued a stud.v of the proglacial
gconorphology of Generator Lake, central Baffin Island. Sanples
lvere collected for furthcr radiocarbon dating.

tl.l"{. French, using Nodwel l RN 2L vehicles, continued
geonorphological studies on Banks Island as did J.R. It{ackay
along the lvlackenzie Valley and Arctic Coast.

J.A, Ileginbottom began an investigation of erosion in
a Dermafrost environment. In this study attempts are being
made to assess the importance of surficial material, geornorphology,
snow cover, vegetation, depth of active layer, ground ice distribution,
and other factors. Observations made last summer were limited
to the site of the 1968 Inuvik forest fire. Although the fire
itself had no effect on the thickness of the active layer, the
removal of the surface organic layer has caused a f-inch
increase in the thickness of the active 1ayer.

ANNOUNCE},IENTS

Arctic Activities of the National lt'luseum of Natural Sciences,

mter,NationalIr{useumofNatura1Sciences,0ttalva.

R.K.S. Lee, curator of phycology, collected benthic
narinc algae, largely by dredging, f rom s i tes in iilackenzi e Boy,
and at Sachs l"larbour, Banks Island, N.W.T.. in the suruner of
1969. In 1970 collecting rvill again be based at the Polar
Continental Shelf canp at Tuktoyaktuk and rvil1 range from
I\lackenzie Bay to Coronation Gulf .

p.M. Youngman, curator of mammalogy, plans to collect
material for cytogenetic and serological studies, as well as
skins and skulls, in the Seward Peninsula area south to the
basc of the Alaska Peninsula, Alaska. Species that have a
irearing on Bering land bridge migration will be emphasized.
'f'he manuscript, The Mamrnals of Yukol Te-rritory, is virtually
complcte. It treats 64 species, discusses zoogeography, and
provides distribution maps for all native terrestrial species.
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il:-it;',. 'j'i'ti-. llt(.;lilirtlil. ()ir llciu'li' itll of tltc;'t l'i.it'c i.Ltll I.('coi'(irt11 c'it

iii"i1'ri,.'t i f tl;:it.
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3) Reminiscences. We are atternpting to obtain
reminiscences from the older residents of Tuktoyaktuk. These,
we hope, will eventually include both memories of times before
Lg20 and also a sanpling of descriptions of, and opinions
about, the days of white fox trapping between the wars. So

far about six five-inch reels of tape have been gathered on

this subject.

In addition to this, we are trying to collect what
material on the history of these Eskimos is available in the
south. A collection of photographs is being formed to show

individual lr{ackenzie Eskinos and to illustrate their way of
1ife. Here too southern sources predominate, though some

photographs belonging to residents of Tuktoyaktuk have been
topied and are included. At present we have only some forty
to fifty pictures, but the final number should be considerably
larger. We would be most grateful if any reader of the
Arctic Circular able to contribute written material, or
@en particrrlarly between 1915 and 1945), would
so inforrn us.

Finally, an attempt is being nade in Inuvik to have
the taped material transcribed and at least some of the Eskimo-
language parts which form the larger fraction - translated.

Fur Trade Posts of the N.W. T. . 1870- 1970 .

By Peter J. Usher,
Indian Affairs and

Departnent of

19

Northern Science Research GrouP,
Northern Development, Ottawa.

An appeal for assistance in this project, published
in the last issue of the Arctic Circular, surprisingly brought
no response. The preliminary list is now ready for lirnited
distribution to those who can add to or correct the entries.
A total of 644 trading posts are known to have operated within
the present boundaries of the N.W.T. since 1870, about 85 per
cent of them in the Mackenzie River valley or along the arctic
coast, and nost operated between the wars. The list gives the
location, ownership and duration of operation of these posts, plus
certain other information where pertinent. The conpleted list,
incorporating revisions, is scheduled for publication in the
late sunmer of 1970, 8s a N.S.R.G. report.

I appeal again to interested readers to advise lle if
they can assist. Many Arctic Circular readers doubtless rernember

the various trading establishnents in the regions with which they
are familiar. If you can help, please write to me at the following
address: Room 1460, 400 Laurier Avenue West, Ottawd 4, 0ntario.
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to the Treasurer, MT . S . D . l'lacDonald, at the above address , and
enclosing, for a single Ottawa member or couple $5"00, for an
out-of-town member $1.50 and for an institution $S.OO. l',tembers
are requested to notify the Club pronptly of any change of address.

Back issues are available at $0.50 each, and complete
sets of Volumes I to 19 at $f00.00.

Arctic Circle ties, featuring a white nanrrhal on a
dark blue background, are available from the Treasurer at
$5.50 each.

Reports for publication are welcomed'from those living in
the North, or having infonnation on northern activities, particularly
news of research, travel, and technological, industrial and social
developments. Opinions on content and format are also welcomed.
The address of the Editor is 258 Powell Avenue,0ttawa 1, Ontario.

2A



THE AIICTlO UIRCULAR.

Volume XX No. 2. Published by The hrctic Circle. May, L97O, OLt,awa.

MEEl'I}JGS

The follornring meetlngs have been held:

e hundred a,nd eighty-third meeting. Februir ry I0, L97O '
An iilusf rated talk errtitled ilAn l!:eLarctic llcpe rjment

A Canadia.n observer to an experjment in 1nt erna,tional co-operation
in the pursui.t of s;cienfific knowledgerr was qi.ven by L.A.C.0. Hunt,
Secretary, Adtrisory Oommittee on I'lorthern Developrnent, Defrartment
of Inciian Affairs and lJorthern Developn'rent. FIe described his visits
to A.^nerican and lilew Zealand installa,tionsr lnt,eresti,nq historic sites,
unique vrildlife and tlie splendid scenery of the ice-bound Antarctic
continent.

0.re hundred an_d ej-ght.r'-t'urth meefin,q. March 10, L97O.

Dr. Alfred Jahn, Iiead of' 1,1.e G-eographical Institutet
l.lniversitl' of lrlroclaw, Poland, addressed fhe Arctic gircle and its
grests frrcm the Ottav,ra Geographica.l Society. He ciescribed his
work on periglacioloqr in Svalbard as a member of the Polish
Iixpredition and his visits to Siberia. He illustrafed his reniarks
by lnt,erestine slicies of characteristic soil phenomena due to
qla.cial activity and f ro st a ction,

Ore trunc!:ed arrd eieht]'-fifth meeti_ng. April llir LC)7O.

l/r. Douqlas llocigson, ()gaternary Fesearch artd Geomorpholoqy
Divi sion, GeoJ-osi ca1 liurve-r7 of Cariadar fr:-lve a beautiful pi ctoral
t,our of nor'tlr(.jrrr LlaJlfin Island ar'id ciiscussed fhc problenrs of arctic
lravel;:.nd 'esearch, focussing nainJrr on t,l e gl:.cial history of fhe
re-;gion.

One Lrunrtrr:cl ar-rd eiglit,.r/-sixtlr mt'ctjnsr. }hy )2, L97O.

An lllustrated La.l,k on I'i,'larined IJndervrat,er ()per"ations in
thc ArcUcrtwas rliven lty Cdr. lien Ackenno.n vihc', retirr-d f'ron the
navy in f9b5 as Chief Uivinq Officer of its Diuin!''!'rarich" lhs
most int,errsstinn Ltctu:re d.calt vsifh fir, art of uncierrriat,er
technologlr today anci showed how j t is appl-ied in arctj-c re gions.
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FDITO'I"IAL.

(.lrisis rn the I'lorth

T'hc: sfat,e,:rent renrinfed helov,' is blt li.C. Passnore,
Execui,ive uircct,or ot' fi e Carraclian ],'Jildlife FeCerati.on. Copies
wel:e sent, on l"etrr,-i;irv -l-3th fo I'rine l''lini sfer Trudeau and to
I'iinis{-er of jrrdi.ari Affairs anci I'rort}tern "f)evelopment I{r. Clrrefient
a,rrd :-r..-i so to tire- rJirectors of the Ferier:aLiorr anC fo tllc Press.
Tl:r: st-aterrr€,nt itas received consicierable support alld has provoked
much t.liscussion. Ifs text follows:

Lcologisis aricl conserva.t-icnist s il-re b,ecorning j-nc reasingly
cotr,Cet-i-rr:cj 'rijfh fh,.' damage fo {'rugi}e ecosJ/Stens caused b}t the
cuprelt rrrsl'L f, explore anC cieve-i.orr oil anC other nir-neral resources
i.n t,fre garraclian lio::th. The Canadian I^ilcilife Federa-+,ion believes
the re i:; ;tn rrr"gerif neetL to slov,' 11 e rafe of exploraLi on and
,1a.niage unt,j.l research and exl)crimentaLj.on have produced
techni.ques 1'or copinq wifh the s;pecial- probleras of fhe north.

Sim-Iar kirrcls of d.alraEe r,vrousttt in rnore soufhcrly climates
ri,.iglit, be ex.pecteci to heal naturall.y, in tjrne. Firlt, t,he i'iorfh poses

;t,p ent,ireL../ dj +-fspent set, of proirlerns. liere the flow of energy
wit,hirr t,i:erse rn.fural contilrlloifies; is SO delica.tel:l balancecl thaf
disturb.i.rrce cr.cate:; scars wirj clr wj Li pers:i.st for an exLrenrell' lonq
t,i-l,re. 'j'Lle prot-,Ir:r;r 1s furthcrr coiriplicafecl by p€rn?it.frost uncieri-ying
f1e tunclra to clepths of 12(i0 feet. lJisturbance of surface
vegefalion clestrc)\,,s its insulatinn quali-ties and pennits slumpinq
of the iocal t,errai n a. process known as ttlilormokarsttr
rnri-rj ch --il t.ers clrainarc patf errls, in,-luces soi.l erosion, forns t.arrj e].s

fo the iloV€,i(:t.rl of' :l;'r-ir;ialS anri results in :;erious, protably
i116.rvF.-rrsil,ie clr:r.nf€r iri a.ri. ecoi-ogical baLartce vitiich has taken
tlrousancls of ye:ars Lti clevelop.

Da:nage in fhe: Canedjan tiorth is alread-/ exLerisiver &s

ilrl lcaf r.C l.rrr scierilisf s atterirl jnr,' +,ire 'i\rrrdra Oonlercrnce j-n

lilr:ionfon in Octc-rber', L959. Across tt,e Alaskan bourrCary, the

"oi I nisl:n ne,.ir Pru'lhoe j'a"\r lr;l.c treeil absolutelrr devastating,
Otrv:or-lt;ly, tlie oil t,ccinicp-rt:s developed jn Teruts or itlberba cannot
s4f1lv trc a.pi'U.t;rr in f , r 1o r'1,1i, but nod-ificatj on of Lhese, or
rlevelolxrenL o{' rrev,r technirlues, requires tjme for resca.rch and

rjxnerj iricrrt,al,i ort. rk:se;r.t'cir is neetlercl, ,'tlso, to Cei,errnine tlie
prt:cise 1:vr,,-i ctf. rlj-st,urbalce wlrj cit nortLiern ecos;y:;1,eins ca.n Lolcrllte
urit,t,r,rrl :;rr{'f'erj nr' ltcrrnanent, cl,'ui6 r:c. A linnt,ed rilIiount of such

rr.scarcl j-s :rlrr.rr.ci;r un,1er v&1rt flirouqh g.rant,s prouicled by fire
i''erleral i,6yp1';p1c11L t,o foltr 1l;1.n;1dirr.t't unive'rsi-ti es, lrrlt thcse
sfudies a,re nof cxpecfeci lo Jrroduce si.greif icartf resr-rit,s until
L97L. ]r;. fl,e, nerAlrt,irne, if apprlars tL;at the governmelt is
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Firrcou]-irqinq 1,i e oil. l-rconr vrithor,r-t wa-Ltirre' for betfcr ir:.i'orme.tion
orr hol,' fo coriserve fiie renewable n.rtriral resrJurces o1' flie l,.rortlr.

'l'he qeoioqy of thc nor'fh suggest,s ti.;if siqnifacani
l'inds; o.f' oii a.r( llxelv. Altiioush the oil Ceposifs wiil. be quite
Iocal r zrecl, r) irccLil,:itive exi;loration rnrill, of necessi Ly, be
rn;i.tles;i-.rtr:ld ,'rtrci {Tenr-:l^;ri. fJ}nt kind of l-and will be lcft to supnort
nativer poptt-Laf-i.o,-rs, il.rid Llir', wil-cil-ife on whj ch f ircv ciey>end, wiretr
tiir: ej)',r.)lornt,j,:rn r-:rc!,,s irrve done l,heir danage and rioved on? The
alf r';r ct,ivcness of tire northern lalidscape and tfie inf eresting
varieflr of'trilciiife it supports nralr 1,'ef prove Lo be tl;e long term
eccnon-ic fcri,rr,lai.j-on of' tnuch oJ' ti'e area, if they are not destroveci
before Lr;urisn has a chatice to grow.

Develorrrrent of proven oil deposi"fs poses problons ?,s
troublesonle as exploraLion. Sforage, harrilinq anC transporL fo::in
a l-ong series of pofentialJ-y dangerous unknowrrs" 'i'ransporfinq warur
oiI by pipeline involvcs problems of insulation to prevent
thermokarst. Transport h,;y sea, ciespite the frsuccessfultr voyage
of tlie l'&rnhattan (it sus'Lajned tvro gapins holes in ifs hull) iu
frougirt v,rj-tir uncertainty. 

,

Recent ex.perience viiti, fhe tankcr Ari-ow, off Lhc coast
of iiova Seot,ia., iras poJnt,ed up fi e nrot;Iern of oil spills at s€&o
A sjlnj lri-r' sptll in Arct,i c viafers, whet,ht',p frr-rrn tankers, offshore
ciriliirrfi or losses al trans;fer lroinfs, viould pose enonnous protr]sns.
,\voi,.iernce of such spilj.s, clearr-u1-l t,eclrniques, and the darnage to
be cxDcr:fed if'they are not, clearred up jmmedlateiy have scarcely
trereri di.scusseci. Lr,gi siation is iact inq. F.esearch has not been
in:-ti;+t ed. '-tLrreIv t,irlrrr i s reasolr t,o proceed wi tli r:auliolr, t,c
l-inrit. c:xoloraticin ,1n,.1. developnent unt,il re:search arrcl experimeni;r-fion
lrave :;L;ovri hcw to nerfonn tlrese tasks wilhout seriously dannging
the sensi.five norfhern environme,nt.

tlut the sLage is set for nort,hern Canada.rs ovrn oil bc;om:
lmneri:'I Chl Lirnit.cd strrrch oil j-n r:rid Jartuary af thej-r Afkinscn
Poirrt dill site, L2t; nriles nortlieasf of' fnuvik in fhe Northwest,
'i'erriforics. Thi.s nevr f'jrrd vri.ll cerfainly preci-pifate a rtsh of
seisr,rie reeonrraissance a.nd exploratory drilh-ng, parti-cularly irr
the iuiackenz-je Jr:If" where find gra"i-ned, unconsol"ictated silts are
nart,icularly sensifive to thermokarst and irreversible darnage.
lfust tiris rush t,ai,,e pla.ce now, while so rnny c'1ui stions rernain
unanswe r:ed?

The Departr,rent, of lndian Affairs anC lriorthern Developmeut,
rv-1 t h assist,:;.nce f rori n'rinincr ojI and conservatj.on i-nlcrests, j s

drafting a set of land use requlr-tions ciesigned to mrni:rr-ize darna.ge

Lo noltherrn environ:rcnf s. But l,itcse regulir.tions are still nionths
awali fron hrecoriinp law. itven vrt:en they are approved, fhere will
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h'€ vi rt.rilllrr rr<; rr:r ci,irr€irT/ for a..lrrinisLerino Lhem nor qual.ified
l)crsonnel. availabl-e to enforce theni. I4eanwhj-Ie, indications are
t,iraL tt,e Uarndian iriorfh lrill be cievastatecl in an al}-out,
unsupcrvjsed nrsh of' c'xploration and Ceveloirrient. It seerrs fhaf
long-ferrr consi"deration of flie ltcrth arrd it,s inhabifanfs is to be
steant-rol"'r-ered uncler fhc, sl crt terrn expediency of a rlish fo f ind
^.t -l
\JI. I O

The i,anadian l,',rildlife irederat,ion b,elieves it is in the
best infcresfs of a.1.1- concerned, incJ-uding tire oil companies, for
+.he govenrrnent of r.lanacta to take action to delarr this sudCen and
unconf rolied accelera.tion i-n oil exp:loration. lrtrat is neeCed is a
pa.r'tial moratoriirrn whi ch wcruldailow time for" research and
experinrcnfatjon to provide infornration and tecirnoloey which a.re
oresenLiy lackinq.

A partial moratoriurn, lasti:ng until L97l+, vrould do much
to bridge the serious }crowledge gap which now exists. It r';ould
:r llov; time f or:

1. Completion of povernmerrt-snonsored research nor$I being
carried ou1" b;r Carradian universitieso

2." Development, of nel^r techniques, or nrodificafion of
existinq oncs, for exploraLion, developmenf and protiuction
r.ri lhout excessi ve dama qe .

'), Ecoloqicrri- research to esfablisii fhe levels of disfurbance
r^rl-iich can h,e toleratcd in the different zones t,o be
explored.

1,,,',' Testing fl,e feasibili.fy of trarisport of oil through
arctic wi:"ters by t,arrker or submarine.

5. ConrlucLj.nq research into the effect of oil spilisr oil
l:.nd arid seA, uniler a.rcfl.c condit,j-ons anC developnrerit
of fecL'niques fc':' :icccinplistiinq t,he degree of clean-up
inclicated b.r tiii:.L research.

6. l)evelofrnent of st,arrd-bv facilifiersr ecluipnienf .l"nd staff
necessarrr t,o €rrsu].'€) aderquate clc'an-up in case oJ'
accid enf j al spj-lls.

'/ . ;^,t,r-irl"irrg t,i,r f'c':rsibj li t y of pc:rmi-Lt irrp' of f shc re' tlri ll- l ng
un'ler tl're: condil,ions of ice, vrind speedrand tentpe'rafure
prevailing in the Arct ic.

B. Tra.ining lrrclians arrd l)sl,imos in the skills used in all
phases of exploration, cleveloprnent and prociuction of oil,
so t,l'raf native people carr pla;r a siegrificant role in
helping tc cievelop their country.
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A partial lncratoriull vrc,ukl requi.re fllexibility of attifrrdes
&r.d arr't-riqernent.s on t] e part ol'tto,kr goverrutetlL and fhe oj-I
inciust,ry. ixplor;rLj.on leases vrould lr:rve to k,e cxtended, at little
or nc cr:sf , ciurinq anl/ neriod of inactivify. nxperj-rnenfal vror:k on
exploratj-on &r;ct Crj-lh.nq techniques for arctic conciitions vrouicl need
to be closi,irr sup€)rvised:,.nC the effects of such work shorild receive
carefril stucly b1,r ecc loflists.

Tl,i"s is fnrlv a tirne of cr-rsis in northern Canada. llust
vie stanri idlii by r^rhile art uncontrolled oil boorn fhreatens the
renerlrable r(rsou.rc€s of t,i-e l'lorth ;riici the Ilfe-support s'Jsterns of
:L:; riafive oeople'i 'i},e Ca.iradjan t''ildlife l"ederafion believes fltat
Can;rdj-r.ns r,rl.il insist on a niot'e raLional, reasoned approach to
t o"1!rc:rn cievelofriienf .
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I\lL'1"nI\.lr{i\.,

,lil.AL-i'.1 rl r)I' \r\.il1..I; . f,,A'i'i'iil lrui.jUi'rt'l,S TC ll(ir)Ti.".r,ST Tl:lii')"11lClt?,li'S

r:C,tI-ilil'LllilT Al,IJOljliCEr) from a
of fnCian ltr'fairs ari'l I'iortlicrn

ppErss Release of fi;e Depn rtrnenf
i)evelopnent.

The Iionourable Jea.n 0l,r6tien, Minister of Indian
ii{'fa.irs a.ncl lortliern Development, on }4arch llst, I970r announced
an i,nrnincnt sfep in the development of governntent in the
i,iort irwesL Te rrito n e s .

ItOn Apr:-I l, t97Ot,, l4:r. Chr6tien said, rrthe Federal
Govenlxienl, is transferring to the Governrnent of Llre I'Iorthvrest
Territ,cries responsibilit:f for: fhc administration of government
services in the l-'astern Arctic. 0ontrol of the various programs
is beinq assurned by the Comnrissicner in Yellowknife who joins me

in this a.nnounceroentrr.

Thrj s transfet. represents completion of a major
recorulr€nctafion oJl tiie Advisory Oomnission (Carrothers ) of L966
tliat ltad,mi nisf rarfive functions be transf erred to the Terrif orial
servjce on a s;pecified schedule as soon as practic&Irt. AII
resiclent.s of thre i'lorLLnrest 'i'erit,orj-es can nol.I obtain fn:n their
qovernment in Yellor,rlcnj-fe the futl range of governnietrt aetivities.

The Oover:u'nerit of the l\rrrttir,rrest 'Ierritories, until
recentl.;r, had k,c€rr I1rF.:eIv clependent upon tfre ilederal Governnrent

I'or sfafi' Lo oprraLe ifs priblic servj-ces. Unfit L963, the Depufy
l.i1nister of llorthern Af'fairs (now the Departrnent of Indian Affairs
and liorthern ..tevelolxtent) was the 0onuissioncr, and fhe i'jorthern
Adninisfration tiralch of fhe i)epartrnent staffed rnost governrnent

services in the 'rerri-tories. In L963, a 1u}I-time Commlssioner,
Iocat;erl, initiarl"rr in Ottawa, vras appoi.rlted and chre,rged vrith
devel-ooi19 a territ,or'ial ai.d.miuisfr:rtion" In September L967 t
i'ollowipg l,he ciesiqpa.tion of Yellotr].;nife as the seat of governmenf
for tlre'l'erritorjcs; t,her Uonmissioner a.nd his staff moved to take
up I'C:si,lcrrce llrer.e. At t,frat Lime, fhc uovernrnent a.nnounced plans
for tl t: Lransf'er J'ron l'r:clelal t,o '1'erril,oriaL cortt'rol of ope'rat'i-onal
rcsporli;ibilit,1,' J'or cxist,irrq povernmenl, services includiltg
eduea.Lion, v,relt'lLr{), rnrrrri,c-ipal af fairs attcl otlte r adrr[rristraLive
r;ervicr:s c-rf loc;rl i-mportlrrcer &s clulckly ;r.s tire: new TerriLorial
A,lniinist,ra.Ljon coultl ,1ssufire Lhe:;c responsibilitjes. ' C)n ApriI It
L9(;9, i.,hi:; t,ook llLrce J'<rr t,fre District of ]uk+ckenzie and April l,
L97O corlpletes flie trarrsfer to the 'rerritorial Governrnenf of such

of the above pnsgrans arrci senrices as have been adr,rinistered by
Federal public serivants in the Fb.st,ern Arctic districts of
Keeryatin and Franklin.
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'l'ltc 'i'errit,,-'rf lii ':idnrinist,ratic,n has f,1"obill frOp leSS fharr
i[r(.) p(rrs,ons vrhen if moved to ve]-iowi.nife in L9(:7 lo ah,out f70C
i,r.f ier the -:.a,st,ern arct.ic t.rAnsfer. For L97A-7L, t.he t,otal cosf
ojl i,i;'1' provi.nci;ri-t"pe scrvi.ces (oLllt:r llr:rn resource rleveloprrent )
,1 s exnecfed fo r'\rn i:,boul $ti2 ir,iiiiono AlLhough fhe: I)eparttrietif of
lrrrii.-i,n Hf'f:,r.j-l's; a"IrC;'rlort,iicrn 1)eveloprrcrif vdll no Iotr,qer be
adriini:;'i:.e,;rino tl,esc services, if 1,.'i-il be providinq over t35 per cerit
of ff,e f'rrncls thnruph vanous orant,s, loa,ns and otlrer pa.lmrelnts
t.o tire I'jorthv,csf I'erri-t,ories"

Tlie I,j-nj ster a.lso sa.id t,iiat tl",e next step in the
oeveloprnenf of fhe i orfliv:est 'ierriioi:ies Goverrynerit, ',^rould soon
anq.',yr in 1l-'q' alnendnrcirL:; fo fhi: l'lorthvlest Terrilories *rct whiclirlr

ire will itrfro<luce soon t,o ParljtnLelrt. Jn these he r^rill propose
fi'a.t t,l,t: si,ze o1' f lre lerritorial Cc,wrcil be irrcrertsect t,o allov,, rruore
el-ected menhers aiid beLter reoreserrt,allon of' fhe scatt-ered
irorru.Lr,1,ion. lnnv i..spect,s of t,lre our'r'ati on of fhe t,ounci i anC t,he
Terrj.lorjal Governnrent nov,r r.rncier Ii'erieral control vili be placed in
ri.e han.ls of flre Comnrissioner a.nci his Uounci I. 't/iith fkrer rapi-Cly
increas:inq intcrr-.st, in fhe l';ort,f,, jn Ua.na.da and Lhrouqhout Lhe world,
tlie deveJopnienf of qov€'r'rrnc,nl fot' nort,irr rrr re,si-,lertts rnust be given
a higti i.rr:iori tyr :;aj d lir. (,lrr6tien.

Ilelease o{' f}re iier;ai'linent of Jrrdian iiiffairs and },Jo::thern r)eveiopnent.

A 21860 square-nrle al'ea. arourrd l'ort Rr:liirnce on fhe
i*'rst iirru ol'i'rcat.:l:ve Lll-;e in Lhc jtlorfhviesf Te'.rrifofi-es has been
sef asi,ie by order'-in-council- as a L:isis for Planninq a fuLure
naliortilL trlark (ser: i'i rurc, I ).

?tie: announce:nient 'r,.rs rna.rlc on Anril lO, L9'/O bv lr,r.
g|.p;!lir:ri, whc; saiii 1,i'rc;,rovc t,o crr.afe a p?rl".tlurinri fhe i'Jor'lilvrest,
'.1'err.i Lori c,rs cerrt.cnarv .y. ar woul,1 rlra.vt att,eril,ion t.o t,Lrc irta.fnj-t'icenf
nort.ficrn Lot)os"y3ch.,V arici Ltic: neti t,c,pr('serve iL Illrf of il in ifs
nat,Lir':rl st,;:Le, anrl t ir,r,t, it, v'ouId also ::s:;j-st fire: iior'fh fo realize
i f s pot r11f,1n1 f or t.ourr sn e.nd l^€:crc'rfi on r part i cuLa rly :is fftis
arctl courl trecorrr€ onc o1' t,},e, s.'rc:,':t,cst naficlral parks in tlic wor"Id
wit,ir clrara.ctgpisit,ics irnri f't'at.ul'r:s fo bc fourrl rtourhe're else.

Tl'rc i'ufurc park will he llrr; i'irsf riafional park co:n1;it'tely
v'it,tiiri t,fir: lJort,hv,'ersf i'c-rrit,c-':'i. cs .

Stu,iics of t li e pro [ro:;cd pa ri" rn'j i ] begi n i"p'ht av:a:r. The

eastern half of [,],(' i:rrcir corltr.irrs a serrnent of fhr: j ree ]inc at
Ay+.i'l-1 r'mr T-r1.L ur-Lr\.r y .-"k(,, vtiri clr iies part-,i,i-t.lI in ftr,:r nor'firern or borcal
i'orr.st,s arrd partially in t,frc treeless lrarrens. ?lic: tLtenie oil fhe



Fip.ure l. Tht: proi)o'rod p,rrk i-r.r€ri] around llie &rsf Arrn of Great
Silave Iake sut.:;jecf lo a rccent withcir:rwa.l. {ppr"oprj-ate scales
of't,iic't-wo meip:i are 100 &rrci 27 rni fo the inch.

ne.r^' park v,rill be ?rFrlge of tlie bit,l"rcttsrr.

TLre itliea encompasses flrc specLacular cliffs, pillared
rocks and other gcolop'-ica,l ft;rrn3t,i.ons thaL ciiaracterize the
penj-nsulas j-p tiie ie,sL Ann of Crt'at Slave la.ke, a portion of
a 3JO-lnile-lone fracfure in tlic ca.rfhrs crust knowti as tht:
I'rcl)orralcl Faulf l tirc, historic Pike'rs portaSle roufe, fhe wat'erfalls
ancl fasf-f'Iovring vr;tt,e:rs oi' the l,ockhiart iiivE:1', and at Cliristie
lla.rrr t,l;e cleepesl, l.;nornrn fresh wat,e r in North America (nrore fhan

2 ,OOO f eet, rleeP ).

T,iie Lanri vrlfiidrawal- at ffris finre means no fufll,krer sfaki-ng

or recolciinz of'cl:1i6is; vdll tre pern;tt,ed in the pronosed park

are.]. Ho,,'cver, thr: hunfr.nn, t,rapping a.ncl fishinq riqhts of nrentbers

of the Snowdrift Jnciial iralcl vr[o depend on qanle resources will rrot

ire af f e cted .



frr adclitiot,, a slilii
l'a]-,1.s on Lhe iockln rt i'dvct:
elect,ric or:ivel-ep-6'n1, .i rr t"l'e'

arj-se in fi-ris ar(ja.

LI p,i r"Cel c-' i' l-arrd. ericcilip:t'.;iinfl T]trcll
is 1,r.j rirr re-:;e rvcd 1'clt' :)oLent,i;-ri l,yciro-
,jverit, tl a.t, a fitl,iti:'e' I)ol'it-.1 neec1 siiould

'l'hil i'ecierai tloverriirtt:l,t berl;ii1 :-lt,urlj c: Qt" -i,j i; ::'Y'()? i r-i I9c'2'
ar,rj Dl,:,:r'errt erd f-i I t'r::,,,rif:; t,o fi,r' i.or"t,livtcs1, 'l'errl-1-crit-::l Loiir;ci-l in
,jarir.rerTi i969. Fr.ti..,l-: c l;tt'r..t,irtcs r//('1.'e i,c.it1 iri .ittlt'..' 19b9 in
Yeliol^rkni fe and ljrLorrrclrifto Discussioi-rs v;i"tt fi,e: litcti airs :i l"tl

con t,iriui nE .

AVi,l'lT (.,f l, i'c)LI,lt'i'l (l'1 lll i; .5il'iriil'j l.ll Atr,c'f l (, i'.AT.F,iisj.

On Anril- 9,, L970, t,lre Cariaclian Cr,vF:rrntcn1.' .int,rocluceri
nev,, l-cgisl-lrfiori ciesiqned r-o lovi'ei' nollulion risx*" oili- i;iinatiars
coirsts. A bj il , recer:f r;"r sr,.ren a. urra.ri-inous; seconci :'e'actinp :Ln fhel
flonrr,ons, (-:it,ablislles alif honf-V i,c i.nspccf :;hi p1;inq ancl conf rol an)'
rrrsulfinr: poi-luti.on vl f Lrjn a linc, r'unninfi f roni fhe Yukon &iaska

boundary around t-i.,, lircfic Arciripelaqo at .a,^,disLance of apt-,r'tixln,ately
lO0 r,ii les, itrr,1 f hcrice (1o1^rf1 I'laf I'rn Ba:,r t,o 6C)"li . la,f . , hailway
be.tween flrriaCa anrj Oleenland. ln addifion, alnt-'rrCments Lo t,he
i'errriforial Seir anrl irisiiing, Zoners Act (L96L) extcrrcl Cariadat; sea

liniLs frc-rrn t,l,r'e€ fo t.welve nr1l-es, and ertabl-e Ca.rl;rda t,o close off
Su.cli water boCies as 1,he ihrlf oJ' Sit. Tawrence fc> fore.l l3 f ishi-trg
f le;et,s w jfliout establj slied ri ql,ls.

ililI C-Z,O?, "Arr r\ct, t,o Dr-'r.:V(;rif iro-1-lu1,lon ol al'€ril.3, c;f

fire-, arCtiC vra{.ers ad.1;rcr-:r.i., 1,,e fire nelinlartd il.ll(l isl,:l.ritis of tiie
C:marfiarr Arclicn anpli c:s, Lo t,lrt: r,.raf ers -f,Llere ilcf j-ntld " .lf protr.i-bits
;.re; clcr.rosif of r,ia.stes in i^ra,fcrs or on fhc rtairrliind or j.slands
fr<;n. wliicfr it, nta.y €)sca.pe to poi-l-ut,e wa.t,ers, unrler pairr ol liahili'ty'
I+- rerquirr:s atl c.qcapcs o1' poll.ufing subslanc'es t,o be repor-bed. Jt
requj.re$ eviclelce of firrancial r€rsponsil-'ihfy i.o h,e provitleo bJt

any resource Ceveloper or po+-eni,iirI large sca.l-e polluter operafing
in thc.r.rctic waters or on sut;marine-, areas vrjliiiri the line; at;ove
ciescr':.'be;cl. l l qives powers of j-nl;pcction lxrd all-ov,'s for Llre

applicafr.on o1' qoverrlilcnt, s'tani.I:rnis to a.l-1 const,mcfion of vrorks

i.rr t,frr: area, ijncl 1,o iriccr;r-i.nq siiippi-nr. SLarrclards may go!-crri not
6,rrlrr crxrsl,r'Lrct-i on lrrrt ope.rtrt,jot.:, for exirnple in set,fi-ng f reeboarrl
lirrriLs. 'i.'ll,: hct, a Lsc> €lrlcolrrpa$se):j tl,e 0ovcl-Iror itt Uourrci I fo
ciest,fo-y o1' J'(,'lrir ;v(' cij l;t, rcSsccl or illllurtlclrled :lliiplli-11r' Causirlg a

pollut,ion t,ilre,at. Jt, osl,al -LiI:he;s l-1lr- po!;ors Of pollut'jon
itrr.'vclfion oi't'icoI't->, wir<, ,'rf(' etratiled to lnsprect ;rricl corrlrol any
sttip:; 6r v.'orks wll,frin t,he: fl.r'(:rir. il[x,(]ifiecl. I)r'lisonsj 1rol-Iuliilq
:r.rcti c virrl,ers are lia1,-l r, to f il1e;5 uf) fo fl5r0C0 a.rrr-1 :;irips $f00r000
{'or each da;' 1,y,oo. o1'fe1d. These are solite oJ'li,e plovisions of
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the Act r^rhicir v'ill slrortl)' be cominq into force.

Opposifion fo tl,e iict has been voi-ce by certain
na.t,iorrs v'ifit lerrqe merchant fleet,s arid whose oil drilfing
conpariies, for exa.iaple, might rlrn afoul of its provisions. In
spj.t,e ef t,iic f'act fhat there are precederlLs for unilaferal
clailns over areas of sea (anLl ai rr,.,a;rs ) outsicre generaily accepted
territorial linrits, Canada has decided not to be governed by any
Cecj-sion tliaf nr:ght Le reaclrecl by flie fnorld Court at tire Flague.
Pa.thir,rr sire vicurs internaNional law as defici,ent in nof yet being
equippecl t,o hanrile adequatell' the ciisastrous pollution th reats
tlrat n'1eile:rn technology has unleashed.

Mr. J.K. Na;rsnnith, DeFnrtnierrt of InCian Affairs anci

Northern Developr"rent, has kind.ly provided tlie f ollowi.ng description
of tire nell Act.

The A.ct, is desj.gled Lo per4it fhe eff ectj ve managenient

of Canatlars fresh vraters north of 60", and to prevent deteriorati-on
of its cur:rent higl, quality, in the face of econonic expartsion. By

acLinq now, it is hoped that lhe: pollution problems that have
resulfecl from lack of v'afer Inanaflcment in southern Catlada nray be

avoicled in tire I'lorth.

The purposes of the Act are as follows:
;

T'o provide for the equita,ble Cistrjtrution or sl,er:dng
of' ri,qhts to use wat,cr in the llortll a;rlonq int'e'rests
with legiti6ate and sornetitiies conflicti-ng claims on

this resource.

To €osur€: that, the clisposition or allocation of water
rj-ehts is d.ole j.n a manrrer that is consist,ent v6th
irn-necliate and lonnterm regjotial and national inf ercsts 

"

To ('nsure t,iia.t ;lll wrlrk:; .rrid unriertakinqs planrted for
tlir-: uSe, t1j.vr,\1'siO1, :itcilaqe Or tfr atlneint OJ' u,a,ter are
clesj-gTre.l aryi const,rlctecl to acCepLirble ellgineering
standartls.

To est at-,i. sh a.ncl naj ntain the principle that rieht s to
ti-ie use of t^'ater a.re cleircndettt on tlre users accepting
iull responsibllity for .aitltaj-ni-ng its qr-ral:ty or

I.

")A,a

')).

NCtTrrl;FJi ruLAiJn IIATbRS ACT (IILL C-r87 ).

L.
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qualify fo accepfable sfandards Liefore
rr,'aterr to tlre natural envirorrriienf .

of tiie Act are the J'ollowins;

l. All property in and riglrfl^t,o the use of surface or
grounci wat,ers north of 60" wiII be vested in the Cror,',rr,
i.e. nort,herrr waters become public property.

Allocat,ion of riqhts to flie use of northern water will
t:e accc,rirplj-sireC by a s;vsten of ,
wliereby a u'ater user" applies for a vrater rig'irtl and his
plans anci subsequent corrsfruction are subject to government
approvai anci inspectiori before a final licence is j.ssued.
The proposed clevelopmenl rrrust inclucie acceptable pollution
abaLenent, facilities. In a }icence viill be spelled out
ifs t,erni, ti c alloin'able quantit)' of water to be used,
condi.l,ions of rnralcr qualil;r Lhat must be r:aintained and
armual v,ra,t,e,r rental cost,s.

Ilp unfil novr water us€rrs in the ltlorth have been subject
tr: a v:-ide va.riet,y of rules, reguJ.:rtions arid directives.
Ttris rrevr Act will provide a single vraie:: authority in
eacli of t,Lic ferritorics to carry ou| the federal
responsibility for norLhern vrat,er managen.rent. The Ritt
doestirisb,vcre.atingt,urote:p1i1grjal@.
ihe i'io::.rrls v;ill he rnacie up of' tlie senior feclerrrl water
officials in each ferrifory rind of fjciais fror.i the
territo rial qove r'nmenLs .

'lhe depclsition of viaste e;it,i:er directh' cr irrtirercflv
inr-o nor'fheni r^ratr:rs v;i1.1 be prohibited, except in
accordarice v,iith condili"orrs wnt-ten irrfo a licence or
perniitted under the Rer'lrlafions, Itrater managemerrf f oday
niu.sr., bc ba secl on Llier conr::ept of overal-I basin
dr-'velolrnrenf . It musL +.ake into account a.II of the various
uses and rieeds thaf t,iie waLer resource will be e)cpe,-:ted to
rieet.

An-rr pctison r^rho wrlar^rfully uses v,aier or cleposits wasLe,
or uses rir()re l"'3t er t,itatr aulhorized in a, licence, is
liable to a fine of up fo $5,OOO per da.;r of offence.
Desj,qnated qoverruire'nt, j nspr-ctors will r:nquire int,o whether
vrater is; Lre.lnn usecl ancl Lieternd-rre if waste is being
deposited in northerrr vrat,ers.

l'he Act facilitates lonq-terrn nrulti-nurpose planning in
northerrr watersheds, by ernbling reserv.atiorr of lands to
profect water bodies and reservation of v.rater bodies from
Ii.cencing.

L
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I'Tirrl-C()LUMBiAl.r EiJIT,CPEAI',1 TRACES ll'l UIiGAVA Pl,\lNSi.iLA. By Thomas E. I€e.

f'ornr,al archa.eologi cal, j nvestigafj ons in Unqava
Peninsula had therr begi-nning's in thc' 1948 discoveries of Jean
Mj-ch6a and Jacqrres r\rsseau at Pa"vne lake, during the historic
Roussea.'rr expedit,ion across the peninsula. Since then several
e>{peditj-cns have examined specifi-c sites, ei-t}ier at Payrre Iake
or aiorr,q flrc coast, and sone survev work has beendone. Prior to
L96t+, in tite absenee cf historic records to the contrary, it was
customeiry to attrit'ute every cultural t,race to the l,skimos or to
tire cont,roversial rjorsef cultr.rre. As we shall seer some very
st ra.ngie evidence vlas lumpecl together in this waJr.

In L96L+, sponso red b]' thc cent re d tEtuc es iic rd i ques , I
uniiertcok sionie excavatiorrs at Paync L:ke on the t4ich6a site. Oi a
rnj-:ror survey explora,t,ion alou.q fhe sout,h shore of the laker rlear
it,s cas;t,ern enrl anC out,lef, T carle r.rpoll culfural remains of a very
rJi.ffei"i:t-rf charact.er that, T could nof corrsi ler as Esi.:imo. the
arrarrqcilcn+., o1l st,one alifrune,nfs irrrectang.les of 16 x L2, 2l+ x 15,
arid ?.'i x L6 fer:t, the end-to-end placenent oJ'Lirc blocky.stones and
t,iLr;ir' t'erip.ri:abl.'i large sLze (,tp to 'il jnches in clia,meter), together
vrjlh tire square corllers, atl sunrlested European e-ctivity to nte.
jlxcavafj-ons 1"rerc nct tiren possiti-l-e, but throughout thc vrinter I
nracle crrc.tui-r'ics. i1, trecaJile cvident. tfrat I)r. ilousseauts FartYr
even i{s; recerrt-Ly as f9/+8, hd been tkie first white group ever at
P.alnre I-al":e v;j-fhin liist.or"ic tjnies. Ti.at seemed to leave only fhe
Ig-sh ai-ncl the i]orse, wit-h p::obabi-lity heairil,rT irr favour of tlie
latt,er, becaur:e of fi,e relative prnximity of Greenland.

In thc fol-J.o'nnn.q riea:iorr, wit,h one assrstant, fwo weeks of
rai-ny, colci rrreat,jrer wet'e clevoted to this siter noll knourn as the
0artie r site. ltesuit,s vrerc astclni.sliinc. A t6 x 12 house ruin
containecl a. r:risecl f ireplace plalforrn in one corrler but out frc'nr the
vrall jn l,Lorse fashion, air.-l a. partlv pa.ved floor of pebbles set on

end to a c(r i ioI'I level-. T'he f loor was r€]rnar:kable for its being
swept nearllr clean o1' ,iebri s, which is not a notable r,skimo
eharact,eri:;tjc. Tltere wcre al:no:t no artifact,s or chippinqs, buf
one larrie fraglnenl of a soapstone boi^tl seemed signiJ'ica.nt for it,s
6jvcr.flellces frorir il-lustrafcd 0:r.lraCjan mat,erial ancl i-t,s close
r€rsefirbiarrces to Siret,]and bowls on iiorse sifes.

liui our next excavation was stj.l} nore renarkable,
allhourrh this builclips floor v'as also alrnost enti rely devoid of
ejlher trash or tools. Instead of' a ruin 27 feet lone, as we

expected from surface incl.icatiorrs, it developed into a structure
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l+5 fecf lonri by 16 feet wicle. lt inciuCed a lonq room or haII, a
6 x 6 feet appenda.g'.e on the southrnrest corner, a 4-feef-wide nallery
at tirc; east end, a paved semicircular feat,ure be1'en6 that, in the
f'c-,r:n of a,n apse vritli two narrow entra.nces, and oufside that a
senic-i-rcular v"'ail runnir'rz paraliel to Lhe curvinq inner r'rall in the
ma.nner of an anrt--rila.fory, ah.horreh the passaqe was too narrovl for
use. Tlre clrurch-lik"e clraracfer of' the building irlan was striking,
yet I wculd. not suqgest that it vras ever sio used.

'l'he 1.ong si,les of the hall rrrere sliqhtly outcurved j-n iiorse
fasitiorr. 1'lie sout,h rvall vras broken by a doorway anci a vrall-
fireple.ce, tl,e lafter astonishinqly mr:clern in iis arrallgement, v,'ith
the rrchimneyrtopl,sjrle;.ind thre wj-nss projectirre info ti',e room. I do
not lsroli of a. parallel for this in Fskimo archaeology.

Facinq t,he fi replace was a broad semj-cj-rcle of paving
i_t,s v.rinqs spaced exactly 5 feet from either end. of fhe room. Quite
ot:vi.r;r'.s1-v, here utas a. ga.therin,o', place fc-,r the telh-nrt- of stories
or t1e conclucting of village busirress. A namohl exit opened onto
t,he east,ern galierlr.

but llrere vrere rnorc surprises on the Carbier sife. Hear4y

rains r.r,:vealed ft,c prcsence of ii lo'.r da:tt, 37 feet long, placed
across a shaliovr drainage cha.nnel leading froni tkre bogs behind the
vi"llaqe. Belc,vr it, ancl parallel',"ifh it, vlas a stone causeway 2.7

feet long, only a few inches high but fu}ly 5 feet widet Obv'rousl;r
this; is no fctotpafh, as is evirlerLt fron its width, its pl,lcement
at ti,t: rcer of fhc site forcinr a consicterable detour in movi.ng
acrosii 1.,hc vi11it,'e, arirl try its existence where no aid was needed
in crossirrq this sliclrt depression dry-shod at all tj:nes.

Upon se'eing fhcse evj-dences on the spot, and especially
tfie causehr&)rr tLi6: fa^ned C:rnadian vrrit,er, Farley Mowat said, ffThis

i s unque stionabl;r arxi unmistakably a }irropean village fr .

Altlrough rnyself satisfi-ed v'ith a lJorse explanatr-on,
renemtrerilg fhat here w€).s tire ma.jor caribou mi,c,raflon route through
16gava, toqether wi lh superb flstiirrq and Lv foot trout, f well
realized that t|ere would be those who tryould find it hard to accept
a villaee of seafrrcrs some llCr nriles inland over ctifficult terrain.
I therefore turrred to the Ungava lla.1r coast in search of what might
be ca.ll-ecl sta.,qinrr posf remains, pla-ces that woulct harre beert

settlerl J'irst, logically. In Lhj s search I was superbly aiCed by
Mr. .lanrcs Forrl of l"ort C]rimo antl an elderly liskimo Zachariasi, who

served, ,{rsj guide in L()66.

Althouch Z.achariasi knew of several occurrences of r'lolt,qhouserl

lrins un ttrer coast fronr Payne liarr, his effort s to find them fa.iled
jn all brrt one case, Pamiok fsJ-atrd, a site fhat alrea'Jy had bc-:come

klown i1 the iif erat,u re. AIso, tirrouqh an unfortunate break in
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ccrnmturical,iorts on fh:rt occasiorr, I nr-lssed seeinq l,ire largest ruin
of a.11, !0 miles north oJ' Pamiok.r ofl wha.t has since been narned tl're
Ford si-te" This structure, r'epresented by earth ridqes and a semi.-
sut,terranea,n lnterior, seenred to have four partitions but only one
doorway. It is I15 x 2h feet, measured from crest to crest of the
ridges.

0:I Pamiok Island tliree Longhouse ruins vrere 6frs€rved.
Tlre fi.rst of tiese, Lr5 x 16 feet, was completely exca.vated.
Deposifs !.rere shallow, but stra,tigraphy showed an unidentified,
oossi'bl1' liorse, stcne culture at Lhe bottom, overlain by two
sfa.ges o I late Dorset culture. The sidemralis r,,rere outcurving and
the ends were rorindedr &s is tlie case in some lJorse dviellings. uown
i.he cein'l,re was a double row of rafher r-rniformly spaced firepits,
sl,one-lined in sorie cases; in others, carefully consfrucfed as stone
boxes set in the floor" These are knovar as ember pits in Norse
archaeology anC at LtAnse-aux-Meadows, lJanrfoundland. The building
dlnensions arid shape are cornmon in certain ltiorse siLes. A vestibule
opening of f the nia,in room near one end is also a well known Norse
f eature.

The narrol{ness of the remaining fl-oor space in the main
roorir; t,her a.bsence of sleepi-nr p1;t,fornrs Lhere, and flie occurrence
of ra-iseC plat,forms j-n the end rooms led me to suq.qest that the
latf't" wer:'e for sleening. The presence of firepifs in both further
suqrrest,s such use, raNirer than for storage.

Thc ior:ghouses b.rere roofed vrifh tlnt,ers, of course, and
pcst, rnor:lds v.rere founC. The roundeci endsr &s one would expect, were
roof eci r^rj t-h poJ-es brrf led into the earth riCqes and leaned into a
sable elid in tipi fashion.

iihe second longhouse ruin on Pamj-ok was 83 feet by 2.3 feet
across iis ridge crests. ft ha,ci three partiti-ons and differed from
aII otlier mins in the extrene sizes of the boulciers used in the
walls o Some boulders ran over 1000 pounos. Nearly all had been
tunibled out of pla ce.

Ixcavafions to CaLe shor^'' +-hat the ki-tchen of' tl.ri-s; Iarge
ruin rras al:rosf s(lrla.re, wifh a little over L9 feet to a side.
Doon,,a;g posit,ii-ins lcildinc' info tire ot,her rooms were establlshed"
'l'irr-' stut's; o1' J'ouniiat,ion vlal-ls .wet:e uncoverecl and Ieft undisturbed.
'l'hc t,rull,lctl borr]-,11'rsr upon corllrlct,ion of viork on this roon, were
rcst,orc:cl Lo a])proxinraLt:lrr {'orrner positions over t}rr: yrall stut;so
Again ccnfrerl fircpi Ls vrerc J'ciunct, a.nd one oJ' Lhese procluced enough
charcoal" for a radi,oc;lrbon riate, whi"ch was about A.l). 1050.
Archit,ectural featurr:;, Lrovreverr, -{'a.vour a date between A.I). fl00
ancl 1200 

"

Along the inner sirles of fhe si'd,e-walls were post rnoulds,
again prorring t.lre prcser:Ice of tirnlier j-n tlre constmction. The
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post,s hr,,d been set, in a fairly sl,rai_ght line, but i-rreE:Iarly
sr:aced. ijianeters ranqcd from g to 3 inches. Itlone was set deeply
enough in the qravels to sripport ej ther rafters or itself. The
raftel's;, Nhen, rnust have prassed over the stone walls to butt on
tne qrrunri oulside, anol.hr:r I'lorse custom in sone pl.:,ces. The
inner vertica.l pos;ts nusf hi:.ve been tied fo tl,e rafters, perhaps to
support a curt',in of hides f or wa"nth.

An importarLt ltlorse f'eat,ure, and one discovered lhrough
knowlerlse of liorse custorn, was a t,rash heaD. This occurrecl off
the norffi end oJ' tl e longirouse lt.in, and ;I litfle fo one side.
it v;:s rouqhly 2.() feet across, trut di"sappointlnp',ll' thin. Verlr
verr arrinials vrere represented in fl'e bones identified. Although no
Iiorse tools v,'ere found, it i-s partlcula.rly siEnificant that there
wa,s neither ijorset nor iskimo d.ebris in the heap.

Lhe timt,ers J'or the longhouses was not obtained froni
drifturocd, whlch,loes nof come to thjs shore excepl wi-ren thrornrn
from iroai,s. Pamiok, to say nolirlng ol'the I'ord site 50 rnjles
f arther north, i" r-ar norbh of tlLe f ree line. The evidence of fhe
.firenla.ces alreost Cevoid of'charcoal or ash in,.iicafes a turninq to
t,he na.1,ive ciist,om of usirrq seal oiI, &rrl shornrs t,haf r,iood was not
availa.ble for. fuel, either on fl',e coast or at Pa..rne lake. AII
P.alniok flmber fra.d to corric f'ronn a ciisfarrce of about I5O miles by
shio. And ships rile'arr lJorse, nol i.,skimos.

Trr t,Lris conriecti.on vre mu;t menLion a series oJ' remarkable
sLone t,e&coos, all hruf two of whjch are situat,ed aiong tire; coa.st in
conspr.cuous places. T'hev tend to be 9 or 10 feet high by 5 feet in
ciii:.net,er, burL ('ne at,tains a heishL of L3 feet, wjth a diameter of
6 feet. Sfones used ;rT'c remarf::,bly large attd neafly fitted., in
L,uropear.r, nol iisl j.rno fasldon. Oomparison v,rith photoqrairhs of
cairns elsewkiere across i,he Arct,ic, even whe re such sizes are
atfained, leave no ciout,t, that v e are clealinq with non-Eskimoan
feaLures, arrd severai Tiskimos have saiC, throuqh the ciecades, tiiat
Lltese are nof fhe hj-nils of things that i:skimos woulci build.
2iachariasi, from leqends harided clown try f;:ther and grandfather,
;rttributes t,he t;eacons totrwhit,e men before the liskimosrr, as he does
aiso Lhe lon,rhouse ruins. )iJrd-larly, it r^rill t.,e apparent that
more ::ecent explorers cannot have burlt them, unless it can be
strov"rr fhat extrlorers Lruilt, such beacorrs elsewhere in the past 300
v()ars. J itJn not ah/at'o t,haL th(ry clicl, arid tlier Unr:rva authority,
AI;r.n Cooker, li,r.s enrlrirati ca.lIy reject,e:ri srictr expl:rnaLion.

'l'lre ireacorrs seerl rclatecl t,o t,he Lortqltouses and alrnosf
restricted to t,tie area conLa.jning the.m, They a.lso seem related to
t,he Palme t-,stuary, t,lre' principai haverr on Lhis entire coast. trb,ny
wiro lin ve seerr then believe they vrere for navig,ational purposes, and
l.{owat ha s pointed out thr}t they were int end ed to have perrnanency.



iir;i jnro cairns occ:ur in tlie: sarne ii.rea anC a.re ciisti-ng.uishable ar a
Plance.

If shi"ps v,rere us,ed to brjnq in ti_,rr1:,er., &s l contend, it
hr<,llld t;€, inLe,festirrq io idenllf',1r t.he,, source. The cc;asL;l"i area d.oesnn{ cr r\r\n n+ f rees. Therefore b.'e li}usf look up a river or inlet.I l\i r/ \" u l, l-/\/ I t/

Thc viol-ence cf tf,e Lersl listuary rulcs it out corniriefel-;r, even
supposi-nr thill it once had i'norr) Lhan scatfereii, sLunted and gnarleC
llonls, 'iite rioksoak is not, gre-'al, iv i;elter. duf i.qllL Lresi.cie the
Koksoai< is a re-L:,Livel-v cluiet iriiet fo fhe I'alse ,iivcr, and. it,
scelils Li,er t,e.5f choj.ce. AdCifiona.lly, a stone t,eacon stands at its
errtrar:,ce.

T\,,'o ofl:er iterls of lriporta.nce rnust be mentioneC. One i-s
a st<-ine rrronurteirt I0 feet hieh, sL'rrrdinfl on the north shore of the
!'a1'vi id.ver estuary. Althoueh callcd a cross by sorie, it far more
neii.r.L.',' rc:senitrles a hamriterr t,ej_n,q a.syrnmetric in ifs cross nember
ernLl c.i.p stones, arrd iias beer na,med l,he Hammer of Thor. Its vertical
niember a.lone nrns close Lo l+000 pounrlsr &nd erectinq it nrust have
present,ed a crralierice jn this treeless lald. Again Zachariasi put
it, prior to t,k,e arrival of t.i.e i:skjmo.

The otl.er item is tl-e c:irii:r dr_rck sl,elter. I'obert
"ill-iamson, wor'Ilirig l,/eaus ago on t,hc plot-.l.ern of teachirrg the
,usi'imos fo truild shel-fers like t,irose used rong ago by the Norse
in fccland, found t.lrlt, such shc:lf6-ys alreadlr exisifed in the resion
of tl'e i'a.r'ne irilrer esfuarT. t"le also found fhaf tl-,e Eskimos rega.nied"
t,i-it': v''kicle: icieir. inti'tLi Anrus;enenL, 1,o tlienr seeriiinq unnecessary since
thcr"e vrcire illrt'adt' lot,s of' ejder {ucks. i"urthe'r, tiie tiskjmoS were
not, ini eresiecl in b] e itown but, on1.y in tlie enfire sJ.:in. To them fhe
stieit,e rs were useless.

In closins, it is of inlr:r<.st, to note tli.rt a little krrorrnc^d^ +r"'+ ^i'Arrow ffid, contains a. nuritrer of rr:ferences to thee(a.l'-(.L, L/l1'1. \, \,f .

Ki.nqCon of'Skuggifjord, in letrns that seem Lo apply to llngava Bay.
It is t,empt-inq to think fliat the renega.de leader, Op'grrund t fr&y have
been flie:b;i16p" of tl,e srea.t, lonshoi-ise on Pamiok Island., for it
alone of ti,e 6 known r:uins anstr^.,ers ttie f,iven oescription, while
r,''nl-v tirc Payne lliver estuary sa,tisfies fle fliven qeoqraphical
reeui- r'enrenf s.
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Il,j'irinl.i ATICrl' jrl :iOI I:il Tl,F IC PROCRhr'l
1l'; T'iif;l Al' TAnCT"l C . 'i'.y L.A.C .0. lh-rnt r )ensytmerrf oJl Jndiari Af fai rs
;:.1;rl i'lorl[e;rn Jeve]o;xnent.

Lio'uirrrig in t,lris rvorl-c-i, cT' for tlraf fi,atlr:r irr space, in
lhi:i -i^at.fer Lral.l'oi'tiie twentietlr century ca.ri be kepf abiay froni
nran ls inqrrrsjtive scmtiny. i\ntarctica ts qeotrraphical rsolation,
its va.stness, it,s cold and rrirrd lriC great heigtrts, its covering cf
lnr> itc 1.,nir of nat,i-ve huma.ri population, are no iongcr effective.r-v\,t !vL' r(!v

liirrderances t,o de1 ailed scje:nt:fic investiiralion of the greaL
sortt,he rn con l,i-rrent.

liver sirrce Lhe' fnt,erna.t,ional ceophlrsical Year, thc first
i'ea.l er,r"nrple of int,r,:nralional scientific co-operatiorr, scient,ists
have been anxious Lo conl,inrre co-ordinated endeavours on an
rnter:-ra"!.rona.I seale. Antarct,ica wa:r tlre seerle of a massive effort
durinrt Lhe I.G.Y.r arrct t,he: success of fhe procr,iln there encouraged
a rrarticula.r int.erest in developing a. continujng prograrn.

On Cic't,ober L5, L':.'59 at, a converence colrvcned f o rlraft
air furt,arctic ',reat1r, L2 nafjcns atreeci t,o rise flrer conlinent for
sciel:t.'1 1-j c i-rrqrrirv, 'loday, after lO .1/ea.r's of workirrr" in harmony
lrnd nrrt,ual t,nist., r.'cir:rriist,s frorn these ;rnd four addilional nati-ons,
h;;rre dq:nlorrst,raLci 1,1,,:t :nLernatlonai co-operral,iorr in research
ii.. Irossr bie,, arrC F)ract,j cal.

I visited /rnl,arctica to ireip ceiebrafe, at Scott Base,
t,i-,c Lerith arirriversjarT/ of LL'e si-r1nirrg, of'the Treaty, and also in
corlpa.nlr vdfh i)r. In.urence L. Oould, to conlmernorate the hOt,h
annivi:rsjarl,v of t,he lliqht,of Adnijral ttyrd to the Soufh Pole. Dr.
,-]or.rlC r','a.:. FyrCfs ecienfifi-c adviser and secr:nd in com.rrancl of fhe
Lg?q €,:xncdition. (;tt t,he a,qe of '/3 J)r. Gould is President
of the Sci-entific Cornmittee on iurla rctic ltesearch (SCAR) ttre
*rdvisory hoily of t,he Ant,arctic 'l'rca.ty). I-lovr dedicated Dr. Gould
is [,o int,ernationa]. cc-operal,i':n rrrs_v 5" sumnred up in a renrark he
c)nc:e mrrr1e 1:o l,he liat,ional. Aca.deny oI Sciences, rrlhe Antarctic
Treaty is inrlispensable to tkre wcrld of scir:nce whjch knows no
national or other political boundaries; buf 1t is a document
un que in hj-st,ory rvhich ma.r1 take jts plrce alonqside the }4agna
Ca.rta a.ncl ot,l-rer qreat srrrnbols of man ls auesf cf enliehtennrent and
orderrr.

tho o{' L}rc }reros of Aritarctic explorat.ion -r-n the 20th
cerrt.ury are fihackle'torr ancl Scott. A tlase userci by both explorers
is rbss Islanrl on which todav bofh l"lcl./iurdo nnd Scott bases are
situat,ed. ScoLt buj-It a cabin at l{el{urdo in l90I at whrat is novl
called l{ut Point Peninsula. It was here that ScoLL ts ship the
tJiseovery t was t',ased during his oceanographic reconna.issance,
f90I-4. (llre tDiscoveryt whictr durinr., luorld li,lar I belonged to
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the Iurisonts lla:r Company, can still be seerl li-ed up at Londonf s

linbanknient ).

1 fook tlie opportunity on nry trj.p to visit Cape Evans,
;lcott rs l;ase for the itt fated expedition c,f I9n. A f er* miles
further away, nca.r tire nost southcrl.v rookery of tlie Ad6lie
Penguin, is the Shackletorr cabin at, Cape lilcyds. The \iew Zealand
{}ove,rrunent tias oeclared bot}i these sites l{istoric i'fonumenfs.

Ros s T sland r at ??o S lr:,titude , and at the beqinning of
t,ire T).oss lce Sliel-f with a pe:rrnanerif ice cover, is larqer tha.n the
arr)a. cl1' France. Chrr destina.tion was liciturclo Sfation on fhe southern
flank of' 't,bss Jsland. It has been called Antarcficats first cityt
al'rcl ifs begrnninqs Cate from the IGY. the base conrnanCer, a U.S"
hFLr./v captain, receives eaclr day a census of the population under
his ci-r.re, whicir while I was there varied betvreen 700 and'/54, but
ha,s occasiona.lly rerLched 9OO. 'lhe airport, n$ned ttWillian Fieldrr,
is a vast coniplex of Jamesway and i'lissen hut,s situafed on perrnanent
lanil-fast i.ce. Here v,rhen. we lahcled on Decenrber Ist, L969 tlrere
viere several liercules aircra.ft, the sfandard work horses of t,he
coliinent, itoss IslanC is doninated bv fwo volcanos, l"iount Erebus
anC T'crr.or. Irine wi-sps of sjuclke cur'I ever upw:irds from the sumrnit
of i.rc-:birs which is over I3rO00 feet. In si:nila.r fashrion l"iclvfurdo

is cior:rina,Led by (ibservafion flifl sj-fe of 'a" sa+-e]lite tracking
sta.iiori urhich we al.so vj-sj-ted during our ten da.y stay. The U.S.
llaqy, vrhose persomcl forni fhe nrajor segnenf of licluiurdo ts

poprrli:.t-i on, mainfaj.ns f ransport a.rid ij.ccolnrnodation services for
:-,cir-,n1,isls and their research needfic

I,ly vi sit to Ant,arctica originated abouf a year ago with
a.rr irLr,ilafion from t,he lrlationa.l licience Fourxiat,ion, but the
;1ctui.l f]-*lgi:L starteci in l,rhshinEton aL Anclrews Air Force f3ase on
iir:rrember Z.LLn, LC)69. On lto.renrl>er 28, fj-ve da.rls later (one d"y
lost ci"ossirtg fhe Jnt,errraLic,nal Date Line), we arrived i-n
Chrisfchu::ch, Soufh Islandl l,leui Zeatland" 'ihe aircraft wtr-i'ch took
us all firi s disiance was a l-9 year old Super Constellation with a

top sr:ee:,J of 240 icnots. 'r,e st.opped, overni-girt, at $an Francisco and

fionolul.: . lhe :;top-over in the liawaiian Islands v,as exbended to
30 i,.url lo errab-le fLre crew t,o rest uPr arrd to permit those of us
vrho vrr,.re nra.kinrr our I'j.rst rrisif to ffre 5lgt sLate fo qain personal
i.mprcssions oi' cleveloplnents t,liere. Chri stchurch has the look of
nn irtrrr'Lish provitrr:i,r.l t,ov'rt, dorninaLt;cI by a cetlt,r:r.l squa.re and

e;ltfreclr.r:.I. 'ilrc; ri.vt'r' Avorr wi.rrds it,:; la,'z.rf way l,hrougli fhe cetit,re
q.;f' ttre ci trl, r:liriovre,:cl witli open sjf):rc€S suclt as tile lJotanical Garrlens
;rnct 5rr11,i:-$ gftrrisv h,owlirrq flreelis, lennis courts and cricket pitches.
Jn fac+,, later', affer uisiting ot,her,parts of New 2'.ealand, I
ciecidecl that, tlrj-s littie country was the epi-tome of niddle class
respectability"

Our arrival at Cirrj sfchurch was tlre colniliencenlent of 
i

tepcr6.tion Deep Freeze I and the next two da,vs were spenL in being
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-litt,erl out, rni:r Lh spr:ciai c-i-o1,t,in11. I v,as issued two extremely liear,y
,'ri, *'f c-1, baqs, cont .,r.ini nq Lvio suit s of therrnal unr,ierl,rear, mackina.vl
slri rtq rrid a special.ly (Uut poorly) desi,eneC parkar flloves, r.rittsutrrr. rrv, (!rru

r-lnrt fr:'.:r pairs ctf various }rilrls of footvrear. i.'e ha.d to ilwaif
favcut'abie r,veafher fr.:r our journey orilv.rardr.rnd. ollr pool hofel cierk
was forever advisinq us of differcnt times of' de1:arture due to the
cc,nsLantiy-changirrq orclers emanatinq frorn the ;\dn-riral ts office at
Ohrist,church aerociromeo For our final cleparture, we v'rere up at
L.3(, €r.r3. , in a taxi by 5.L5 and arrived at the airport at 5 .30.-
llere a.ll our norr:ial scarhras sforved a.vray in lockers, and in B0
rleqree vreafher vre solemnly clranfled info our Anfarctic clofhing.
,\sr h'{,r al-i lrooped into tire airporl caf6, for breakfast clothed for
the Soriihi Poie we musL have looked very peculiar to fhe other
'JiLsls€rilsers cloflieC for Lhe fine, sirin]/ 'niealher. Aqaj-n in the salne
iiur>ei' '.ons't,eila.t ion f lrat ha.d brouqirt. us f ron iiashiligton, we
c'lrFr:f.irellrr +.ook oJ'J'af l0 a.nre . At an altitude of I'CCO feet we'-/ v !Il \/!-4!L.!!._V

pas:;eci over thc (lilnl,erburv Plairi, t,he origrn of so mrrch New

Z.ea,ianii larnb, skirted Dunedinl and flew soufhward to ice and the
m;'/st eriou.s continent 

"

There is an area r,triLhi.n l,he $oulherri Ocean where warm
an.1 cclcl ivater ccrre Log,eirer in a belt 25 to 30 niles in width.
r*)ceanoplraphers call this t,i're Anfa.rctic Conversence. Apart fron the
qreat iril'luence it, kras orr Llie soufhern hemispilerers climate, it is
o.fl srea*. itioloeical- j-nterestr &s indicated in the species of
v'ildl.-i-i'e, which inhabi.b eiflrer sj'le of tlie convergellce. The
*;.nf,nin poj.nt,ed out, Cape Adare as we passed, and here rnre got our
verr1' f irs-i., glir.rnse 01' Antarctica". liol fa:: f ront L'ilpe Aciare, there
i s a jc: nt, i-i .5. ilev,i Lealand lial let StaLion for nie:teorolopiical
:lrtri upir{rr,:ilrlosp}rere investiqafions, but it, could nof t-re seer} for
foi', and j ce. :Jet,ureen sjx aricl :reven o lclock that evening vre passed
over lfci\,iurclo a,nd i'inailv landed op the ice a,f l,rilli;.lms rield.
lie had arrrived.

The size o{' t,he L.ui.lcijnqs and their soliC steel qirder
ctnstl'Liction indicated lhat t,l"e U.S. is in r\ntarctica to stay. The

nev,i ness hall j"s a'oui.iding o{ huge proportions, containi-ng naYy
wa.r"lroons, conplete recreational f'acilities, galleys, PX, efc. all
'ancler one 

'oofo 
As on our DEI{-line staLions' no exp€jnse is spared

to feeci tlre p€rsorllr€I, and tlie galley provides a varied menu of the
best of llood j.n plarg.a,ntuan quant,i.ti.es. McF[rrrio also houses
r-.x r:ellent sci errl,i fic faci lit,ies. 'l?rr: k'ioloqlcal sciences are
eenl rr,rl in Llrir iliolatr. 'itro c,r rt,|t sci c'rtce l;l.bor:at,ory is well
t:r1gi pltprJ 1'oy f'L1.<: i 91op-i sLr;, l,q1l9n1a1tfil cl} errgirleorli, qcologist,s
,'rrrri so.il sc,l r'ni.-i s;t,s, wit,lr, J'c'r c.x,ruttple, cold storage loc ers for
ke,epilrrl i.r:e cores ;a.rrcl {'rozen soil ancl si"Lt santples. }bc}r of the
iatror-lrtories cont,ajns rel'e;r'ence l-jbrarj"es, machirte shops where
scierrtists can der,ri-se ancl buil-d Liieir ohn'I equi-pmenf , arrd of course
tlie standard workshops; for reqular repairs to tracked vehicles and
ot,her nnecha.nized equipment.



f0

Mclfurdo is currently undergoirrg ;i ma;1or face lift.
Durinfl rny vj siL a. rrr-16r t.ruildinfl was being colstnrc.bed, complete
wit,li eorlfr-rerlce roorns, fi-llr stuCio anC off ices. \lext to this
buj.-l-cii"irg is ti;c alrnost cornpleted lJ .[i. Antarct,ic Research
Pro'1ra:n Headqua.rters wlij ch when read.rr wiII displace lire oIC
I'i. ssen hut,s.

ltie main proh;lem al l'iclfurd.o is water. The Antarctic,j*ikc thc irrctis, is essentiatl,y a dese::t. The averaqe snowfall
in /r.n+,,arcti-ca i.s ec.lr"rivalent to :"n armual precipitafion of 6.5
inches. It is Lrue that 95 per cerrt of the 5roccrooO sc{uare
ni-les tf{' Ant,arctj ca is covered vrifh sfiow &rrcl ice, ariC that at the
Fole lt,seif tire ice ca.p 1s cver 91000 feet thick. rrJater is
nonetheless hard fo obtain af l"lclr4urdo, 1n quantify, by converitional
rieans, artd recourse ha,s been haci to nuclear power for dlstilling
sea water front the Sorxrd, &t the present rate of I5r000 gallons
pe:: da..rr. lloviever liiis is barely enouplh to neet sunlmer requirements
and slrins in tirc: w&slirocms sugqest that one shower a week is
adequate.

Iilcl4u.rCo is at i,he exfrene northerll' edqe of tlre Ross
Ice Sirelf, r^rhich is fed from thc ni:rny qlaciers whj.ch stretch
Cown llrom fhe int,crisp, cornmencinq at tire sumnrits of the peaks
in thc' Trans-Antarctic iulountains. Tirere is, we are told, constant
Iliov€rL€rtt, of liie j-ce due fo it,s viscous and plaslic properties
'uihj-cit ena.trle it to benC and f l.ow under pressure. The nost famous
of Llre gilaciers rn,hich feed Llre i<rss Ice Shelf is the RearCmore,
at-iorrt 100 nlilcs 1n lenst,h and 12 nr-ltcs in wiCth. Eioth Scott and
Shackl.efon st,ntqrled painfully un anc clown tkris obstacle, killing
cf fiicif ponies in the process. 'rrflieri we flew to the poler w€
t::aveiied af 161000 feet up the l3eardmore, above Lhe route taken
b;r flics;e early explorers.

'Lve flew fo fhe Pole in corilparative luxury, in fhe belly
of a llercules freighter. 1,;e were transporting fuel oil for this was
the season whetr aII the outl;rinr1 fuel tanks vrere being topped
tlD frcm tiie storage Nanks in luicl4urdo, which would in its turn have
ifs tanks i:efj-Ilcd by the fanker due fo arr-ive in early Febnrarw.
I'rch Hercules ha.d an insicie fank, bolted to fhe floor, wit,h a
capaclty of :'t5OA qallorrs. Lo,qisbical'y, I :uri fold firat it takes
l.B garlons of fuel oil to deliver r gallon to tlre pole.

Arrival ert, fhe PoIe st,at,ion, offici_all;r narrred the
Amundsen-Scott Stat,ion, one is confronted with a jigsaw of aerials
and very little else. Builcrings are not visible, buL a tractor r^rith
a f'lat-bed on skis nret us arrd we t,rLindled off to some dlstant speck
wkr-ich trtrned out to be a. vast hole jn the ice-cap j-nlo r^ihich we
errfered. He re was a vAst, cavern literally carved from the ice-cap
and entering through a door we saw a long dimly-tit tunnel leadi-ng
into othe rs . In f act , the urhole uncierground complex is
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rendniscent of a froelodyte city, and was thoroughly depressing.
Prefabncat,ed modules, trarisporLed to Llie stafion in Hercules
aircr.lft, Iined nian.rr of' these tunnels. Ibch module had a speeific
purnosel i*€. Llving qrmrters, recreation, galley, ward.room,
hospiterl, etc.. C)n^t,he day of our arrj-val at tiie Fole, the
temperal,ure was -22oF. vritir a 3 krrot wj-nd. I was Lol,1 fhat in
fhe u,i-nter of L965 tire Lherrnometer had clropped to -t13oF. tr^lalking
on Li''c: ice cap at, an alfitude of over 91000 ft. was ard.uous, md
slotnr t,rhe;n equi.pperd in the heav.lf gannents we had to urear. Tlre
cerenorry t,ook place at flre exact site of fhe geoqraphic pole. In
a snriril cj rcle t,he flags of all nations signatory Lo the Antarctic
Treat,y were flyingo A plastic trreaLh of red roses was p1-a.ced j-n
fhe cerrLre of'tlre rinf b]r Dr. Gould, to conrneniorate the l+Oth
ra.nnivcrsary of tiie f light f o tire Pole by the }ate Adnr-iral llyrd .

rktr-iininq that everrj-r:Fr f rrcm the Pole station we stopped
at, a. ceu;lp east of tire F,eardmore (l].:.cier, near a paleontological
sit e on tioal ijluf f l',lountain" In L9J2, i-lcott had f, und here sigrrs
of rriti-racj.te coal, euidence fl'at l\ri.arctica once had a heaqy
v€g€rLa.tion. A fet' daJrs before our Landinq fhe geoloqists had
discovered solTlr:: fossil rernains of an amphibious repfile called
Lyst rosaums whicir iived durinq the early Triassic period, about
8?.5-225 milU.on vears ago. Bones of the same kind have been fowrd
in South Afrieal Incto-Ohina arid Southern China. These fi.nds serve
as anot,frer ljnk in the clraj-n of evjdence demonstraLj-ne fhat
Anfarct,ica was once part of a riuch larqer }and mass conprlsing
i\frica and Asia. rrGondwanalandrr t,he name givert by geologists to
thej.r surrniseci sorrthe'r'n conti..nent, is nohr fact,, not threory. The
/nt,arcLi ca of tociay evidently owes its position to a continerital
'1*i t'+ '')-'i ^I" 

"..ppj-r:cl 
it south at ffie rate of sevcral inches per\rlI-I t/, Wlrl l.-11

vear. Fascinating discoveries of Lhis kinci will oniy serve to
sfinrulate scient.,j.f ie jnvestieafion of Antarctica, and even nor^r

providr: t,he impelus for qreat iinpropriations. As I retunred to
llclfrrrdo thaf cveninq I reflected on,1 mernorable dayr one on wliich
I had bep',un Lo feel as enthusiastic about anfarctic redearch as my
sci ent,:.f rc cornpanicns.

I}ie fliqht, Lo l-lyrd., a.rrd thl, rrisit to its r:ncler-the-snour
camp flave rre Lhe opportunitlr fo see some more of fhe landscape and
of ca.rnJ) Iife. At, iiyrd, beca.use of its locaLion on the ice plateau
some 6ro00 feet ah,oV€ sea level-, and in lhe qerreral area of the
south nngnet,ic pole, :r geophysical observafory had been sited. It
will jn t,lre I\rfrire be auLonated ns far as possible, witl: power
coming frorn trat;feri.es continuouslv clrarged by winclrnills or radio-
isotope-fuelecl gerlcrat,ors. Ilrr t'restittq clxperimenl,s have tieen
m;rde at Hyrcl w i t,lr a ltolcl dr-j llerci l;1' o dianrond bit fo tire boLtom of
tlre ice cap. f ura:; fold t,lrat ice cores have beeri brought up and
shipped to l{anoverl }'lew Hanrps}rire, sti"ll frozen. Unfortunately,
tkre ctrill haci stuck tosether witll an instrunrent desisned to
investie'ate l,i,e ice at varicus levels"

Ir.ftrile at Flyrdl I was t,aken by a tracked vehicle across
t
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t,he i.cc cap Lo a srnall, two-man sl,ation nalTred l-orr;1n'i1.s. Thi-rty feet
belovi thc surface of tlie snow, lwo men are li_ving for one year
st,t.:drring such phenomena as the lbrJ:hts maglretic field and recording
thre effects of sun spots. Lorigurire is so rlamed because it passes
a raain aerial lai-ci on tire snow f o a }enqth of 2I miles.
Tntrestigations on fire propagation of energy partic;Ies i-nLo the
frolar cap are reievarrt to an r:nderstanding of t,ire character of tlie
rnagneLi.c regir,re in this regiori, where Liie field lines extent in a
poorl.r1 cefined nanner far into space.

I ha.d tlie opportunity on further field trips fo see some
oi' fi:e triolocicai investigafioris in proqress. At Cape Hoyds, a
la rge colony of Adelie Pens-ui-ns was under conti nuous obse rvation
ir.rr a sncup of int,ernational biologists. 'lhese inferesting birds
we e hj. ghllf phof o rleni c , and qui-te unaf raj-d of nan . on the ottier
hand i,he)r Inrere very suspicious of the skua, a hrird wtiich, i-f the
opportunity occurs, rnrill steal flre penguins I eggs. At this
co1-ony, Ltre fernales vrere siftinri on t,heir egrs, whi-le on fhe ice
son-re dj stance a.ula\/ the rrales were cuL seekinq susfenance, or at
arry rate they vrere walkine out, in their custornanr sinqle file to
.i holcr in tlre ice, wirj.ch I preeumed was t,heir local fish-market.
:it Ca.pe i'or',,,sr tiie cabl.n buil'. b:f Shackleton can be visited. I
founrl fhe cabin arid its inter:.or mosL fascinatinq. IL had been
restcred b'r' Lhe liew Zealanci goverrrrnent, and the interior arranged
as it r,,ras j-n L9O9. Canned food, L9o9-variet;r, w&s in evidence,
loge,'t lie;r with a ccpy of the Lonclon illustrated l'lews dated [th
,itilv, 190ii. 'Jwenty miles away, at Cape ljvans, Scof t t s hut buiIt
for hir la.st, ill-f;rted expeciition has also been restored. Here
one cari see Lhe stables built crrt,si-de the cabj.n for the poniesl and
baies of hay and bags of oats are sfill weli preserved ilfter all
these l€ars.

I visited an inferesting researCh prrcject on the behaviour
of tlie 'riieddell 3ea1" A television camera and a h..Tdropholre ha,d been
intrc:dricecl inLo tlie v;aLer and ol-servers were at watch ori a screen
sone 5A Jrarrls avray. Tiij-s stnrck me as a clear case of voyeurism,
tire unj versiti es o f tire world havin,l clearly penetrated j-nto the
bedroonrs of tirese arnusir,g animals. I vrss infonncd thaf this
particula r sea.l colony cont,ained f50 seals of which )C were pups
ard only 9 were bulls. Olcier bulls are appa.renLly chased away
by tlie younqer and nore virile merrli)crs of the colony" Ry attaching
a srnall electronic gadget to the flippers, observers have noted
that Llie hteddel seal can dlve to unprececiented depths of 2rOO0
feet and carr v.'ander many hunclreds of rniles.

What i,'.ras rJuite obvious from my short uisit to A,ntarcbica
was tlie complete ease and freedom in v,rtiich scientists from rrany
nations worked fogether in harmony and unnersfandi-nq. The p&ins-
taking investiqations carried out, by fhe scientists at the various
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rFiniot e sl,aLi-ons vrltich do+-. the conti-nent ad.d. consicierably to the
sLo::ehouse of lmov.'Ieclge about Ant,arctica. Menrs lives i,aru beerr
sacri-ficed in llie pursuit of polar lcnowledge a;id t,he hills on
F'oss lsla.tidr 3.s also on tl,,e continenf itself, bear witrress to
t,ragedies i-n the na.ne of science. At },ut, Point aL Mc}furdo stands
e, cross to the mernory of Seama.n Virrcep arid. on Observalion Hi1l,
another to the me.niory of 0a.ptain scott anci his cornpa.nions. At
Cape l?oycis stands a. wooclen cross irr memory of three seaJnerl of
Itre, 'rEnduranceft, who rost their r-ives during the ill-fated
Shackleton exrredifion. l,lore recently, there l,as been loss ofIife at, Iricotf base, tlie tJew Zeala.ld statlonr ,"nd others.
!-;<ploraf-1on r^rill alvra;.'s Lnve its cos-, in liie, but as Antarctica
beccrres better l.:nov,n tlre Canqers i,,rill 1essen. The experiment in
lnternafj-ona.l co-operation whj.ch has been made possible by tire
.{lrtarct,ic 'ireaty h;:.s become a workat''le success. rt is possible
fhat this sttccess eoulC be extended. to other parts of the worlrl,
t,he Arclic, for irist,anee? It is a thought worth con:;iclering.
Canada, is not a member of the Antarctic Treaty, Xetr as a polar
rra.1.,iort I bch.eve Uana.cla should become a u.lppo"iine a,nd activepartner in this qreat experi:nent in scientific co-opera,ti_on.
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P.TFORT.

LiFlt lll[jT(.rP,Y ("ilL !"00F, PTAF$f,GAi'i ()lj IiATHUF"ST ISiAI',rt) iti .'!; .T
By S.D. l.lacDonald, |Jational M,iseum of Canada.

On lhlt 18, 1968 a. small fielcl research station sponsored
by ilic liationa.I l'hrseun of Nafural Sciences and fhe Polar
Contj-nental Shell- Project was established on Bathurst Island,
l,;.1^J.T.. Since that fime t,en fers6'"".t, projecfs have been started at
Llie si;r.l,ion to stucly the behav:-oural adaptat,ions of t,erritorial
anir.rals in hip;tr arctic environmenLso 'I'he following resum6 is based
on obse rvaf i on s f rorn l'lay IS f o August L5 in L96Bp &rrd during l4ay
a.rrd ,Iun e i n L9 69 .

TLre Rock Pta.rrnigan (lag.opus Uglgg) iu cj rcumpolar grouse,
a.nC in Canacta it s breedinq range exf-enris to tire rnost northerly
l:rnri at, the: edge of thc Arctj.c Ocean. Its preferred }iabitats are
on rocl<;v hillsid es or ridges , near moi st hwnrrocky lundra with weII
veget ated denress j ons providing ar] alliple f ood supply t hroughout
t.he k.r:eeding season.

Alt,Lrouqh Qock I'tarmrqan lnve beerr recorded as early as
l.arcli 2L on iillesrnere fsland, our records suqgesf that, li.ke
shcrrei-iirtis, tlrey rnay nof all reach t,Lieir breedins grounds on
Bathursl JslenC uritj I nid-I,'by, ibrl;l arr:virr- ni,ales are soon joined
b)' l'err;rles Lo form mixed flocks frequerrfing: wind-swept slopes where
t,i^re verget,ation Lr.':.s been exposed. fn eolcier weafher the birds
crouctl lovr 1,o t,L;e prcund vrtrile {'oraqinrl arrd all niovements except
tiir,, rapici pecl.ine triot,jons of t,Lie head;i"re slow arrd deiiberate.
l/lnen t,ireli have ili lled th<,ir crops fhe.,v* seek shelfer in the lee
of srrrface irreriularifies, ancl llor overnight roostin,q they frequently
,lif cauifies in t,lie, snouf :io that their backs are just, belor,,r t,he
snow surface.

iJr>mina.nce 1:attenrs exi sL 'Llrrouqhout, this period of
flocking, r,nd flie' most agflressive t,irds displace subordinates at
favouired fleeding a.ncl sl:elterinr spots. Increasin6{ aggression in
t,he nraies causes fhe flocks to Cisinteflrate and trv le.fe i,hy
irrcij v:,lu:rIs ha.vt: l;,:10 ct,<:d suit.abie sunmrer habj Lat " ltising.
aqgrcs$iv€:rrr,:sjs is couplecl r^rjflr t,her onset o{' grourrd vocalizations
;rrrd I'tiqh1, i';( rrp ciispl,'';rs, a.ncl w-i-t,Lr arr jncrr:ase i"n thet t;i.ze and
brilljrrrce o1 t,he' :;carlet conrtrs; jri rna.Ies. l}re black Lail feathers
:]rc :a,lntost corrfinuousl.y t:xlnsed '.1uri,ng a.ll actiirifir:s related fo
tcrri.t ori a l ad vcrtiselnent. Penul] es are f irst atf racted to the
lna.lers hone, r'anrre becnuse it incturles optinrum habiLaf . The lrnle ls
display :tcfj. rity and watchfuhcss allow her to forage v:j.thout
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ci.ist,ur;bar'rce, and s;he soorr adopt,s a subnrissive patlern of' beharriour.
Tn r,.riiv sla,rles oi' pair t;ondinr'fhe r,tale f'olioi.,s the female corrtj-nuously
arrd rnrill rrot ieave her una.f terrcled. The 'pair bond is secure when f he
fe;'ia.le cirooscis fo 5iiie rrLfhcr t.iian Lo f'Iy vrhen tiie rirale qives an
alanlr ca1-1, c;r t:e: l-c:avers her to J'ly after a trespassing male.

'ihc flirht sorrq display (.i'Tur" I) is the nrosl spe.:ctacular
displ;".;r of fhe nl-r.Ie', anC t,he orie-r rjlosl ofLen seen bry lravellers in
f,hr: Arcfic. 'rlie movct:tents are coupl.ed wi th loud, far-carryring,
croakins vocalizaLjons to eff cct,ively a,dvert,ise &,rrd nrark ttre posiLion
;rnd t,e:rri.tory ot' t,lie nalc,. the ciisplarr is d.n ela.t,orate developrnent
ot'tlir: Cn:nuiinc'r-rrti. j'lr:tler fljrilrfs seen in ot,her nieuit--,ers of the
q,ro\tse fl'm:i 1.,rr aliC Like t.hcm if is a rrisua.l siqnal involrrinq parts
of fLe t,oci.lf whjcl' are hi.ohly confra,st,ing. in colorrr'. As in ali ofLer
of its ttisnl:rys tire i,Iack fai l is v€rry conspicuolls aqainst the s$
.end sncwr illrrl the ',vhite trody plurrnge is verT/ appa.rent agailrst the
bet"e ground. 'lhe: lieight attained in fhe flight song display is directly
relal.ecl to i,he malerr; agfiressivc feelinqs and fhe strenqth of his
aLt,'rchrrent to his territ,or;r" T'he i'irst fliqht sonf{ di-splays may be
1ess tha.n ten fee',, in elevation, but, at, ti,e peak of reproCuctive
l.ct-'rv:.t,y a.rr.1[{rr:ssive rria.le ma"y'sjoi,r.r to fwo hundred feet or more
ati-l si-:'iq t,hr:ee or four fj:tres as |re descernds.

l"iales v;ilh a.djacent ferril,ort,,:s sperrci nruch effort in
tiirt::rL; &ilti 'in acivertisi-nq ri j-sirlal,rs. Actual fighting occurs in the
ait" a.fl;e-:r'erratic cii:rses, and orr fl,e, qrcund where conrbatants attack
e,:cll ofner rrigorcr-r-sly tearing ou1, feathers ;ind sometirnes draw-ing
blooci. llit,u.a,l J'rqi.Lins occurs ntorr.) j recluently, and the acijacent
trralcl; i';,t.;eL at, speci:ic spot,s :rir:ng tl c ot,|rerw"ise vag.ue territorial
'rrounri it rJr t,o en s.a.qe .i n. .q flf Ir€ s sivc encotint e rEi .

Iii sh j.rit,ensilif Lhreaf paf Lerns include the rai.sing of
tile crovj'rl fea*rher's to cx-Dose tlrcrr,qray k;ases and fo increase the
aDpart:rii tlark arca. arorinll t,he €Jres and r.,ill. Some f respassing rnales
wheri tlut'sur:rl b;q teffifor,y hr:ltie:rs wi-l-I effecfively block a violenL
at.Lack b.,r ii.ssjlmlirrq lire si-tkrlissivel seX-solicifing posture of a fenrale
n.nri 1-,ilus escape unsca'Lired. Llourtstril-r pa'bt,r,:rns appeai' and deverop
,iuri.nq Liit: pi'ocessi of' p:ri r bonriinr'' asj fhe ferialt: begins to reI"r; upon
blrr: l,rlt.cht'trl- ln.Lurr.r of lire rrrale . li-i s vivici scarlet, cornbs are
consp.icuorrr;iv tli siri:lyr:d jn an c:iairorat,e he:ail tlobbing movemettt, wlticli
Itrcsertt,s t,lrt'rii :iitlr.jrrr;t, i 'ri rnrlril,e' h'oiiV a,nct ttlnck t,ail v,iriclt is
i'rr:qlrcriLlv r;[)1',,'ird lnil r:lr'vll,ecl . l{e1'L-r{'J's ou1, his trccly plumaee ancl
,1,i)r)(':Lrli tnu.r:fr llrrper lrrd nlot'c corrspi cuou:i. '1'he,: {'r:iira-l-r', (in the othe ''
fr;r.tttl li(::Ct)lllefi Ic:;:; Cottl;pi.CUOtLS i:t:i lie,f i)1'Ol^/II plUtlirrRc tieVclOpS :rnd
ma.l,ckrcs tiir' 1r'r'egrila.i' pat,terris o1' nie;lt,j-nq snow patclies.

As t,l c fernale l.r€corrrcs mc)re submissive t,ov;a.rds Lhe nra.le, lle
1l)l)roaches her nrore closely and st,lemJrt,s Lo direcf her nrovetnents
tor,"'ar.c1s t,he sLia.liol,, rlepressiols in r^'hich copulii.fion frrpically Lakes
place. persjsl,ent nrales crouch in display indepressions in front
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Figu;'e l: Dravri.ngs of a sequence of
phofoeraphs of a f'lig.hl song display. From LefN
to right the rrale qlicies upvrard. iJote fhe
surprisingly lonii wings, the widely farrned tail and
the feet l-reld forr arci. I'Jear the peak of the upvrarri glide
fhe Soi:.{ '.;egins, ancl fhe throal bulqes. As sfa}Li-nq speed
is reached tl,e neck is bowed dovnrward atrd tite back of fhe
neck bul-res. 'i'he fail i.s cieei,I./ keeled while the lateral
retrices !rre al:nosf horizontal r^nfh thc lrai.ling edge of fhe
wing-. ihe parachr.rtj-np rlescenf curves fl.'e laferal retrices
upurard while fhe central ones aTe strll Lrelri d-ov'ni, a.nd the
tur.bulerrce raises f|e pl',rmage on the bir"lts back. The taj-I is then
flatterierl as tlie bodrr noves info a more vertical position and with
risirrq rnornentum the bird can agerin g1r.cie as the second spluttering
part oi' tL,e song is clelivered. After ali-ghtinq lhe tail is tipped
upr conspieriouslX rnarkrng the malets positi-on. This noverneul is
follorrred by a qrcund vocallzation v;Lrich also atfracts attention to
his locati-on.
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of th,er fenlales to elicj-t sexua,I response. ihroughout the
oorirtshi p p;rioci the rta.le ma.kes continuous and. monotonous ticking
notes f{iven in a staccato sequi.nce cf two <-lr three. This ncontacttr
or rrassurancetr sorlg is audlble to humans at twenty to thirt;r feet,

ancl quickly chanqes in alarrn to a ratchet-Iike sound. resenrbling
thaf mace by a fishi.nq reel wiren the line is pulled of f . The
feniale crouches inconspi-cuously urhen the male niakes an alarm signal
and renai-ns liiclrien wirlle he makes himself apparent by rnoving', about
cal]-lng. This is why males are more often encountered. than females.

ruhett ttre paj-d hond 1s siecure tlre male stal;s close to tlie
I'enr,ale and appears not to court, her as actively as before. FIe
merely fo-!-lor^is herr unf il she crouchcs in a. depression soliciting

copula+.ion. Follovring mati-ng the nr,ale ptarrnigan, unlike most
other grouse r performs an elal:orate post-copulafory display.

Polygamy occurs periodicall.rr i-n Rock Ptarnr-igan and may be
more comnon Lha.n the literature indicates. One nale on Bafhurst
Jsla,nd had lhree rnafes. Thi-s L,1rd held a large t,erritory, enhibited
alnosl, continuous displa:,' actlvi-ty, and displayed large cornbs, all
o:l v;hich deincns rat€ a. hj_,qh level of male horrrones present in the
blood. A hie::a.rch..r whicir existed alnong his tLiree fema.Ies seemed tc
be rel-ateci to hi s unequal pref erence f or each indirridual f emale .
Tlie fernale he preferred had the l,rrgest anount of bror^rn feafhers in
her pluml).,qe. Thc i;a::l../ cievelopnent of bror.rn plurnage may be an
jndication of i.ncreasinq t stroqen in th, female ts syste:"nr &rrd of
imnu,nent sex'tal r€'sporlse. Orr experimenfs witir mounted specimens
of f'e,,'ilal.e l'oclc Pfarrniqa.n in r^rhicir the brown paftern could be
nar,ipulaLed suegest,ed thrat teru1torial nales are more sexrally-
oriented toviard fenales with pi ebald plu:nage than to whiter
ones.

t?re male always left a subordirrate f enale, even just
beflore copulation, to escort his fa.vourite whenever she appeared
on tltc feeding ground. lJhen the nnle IcfL one f ennle to dj-rect
hj-s atl,entions tovrarrl enotlier nearby, the deserted female attempted
to di vert tire ne ie by placinq herself in f ront o f him; and by semal
so|lcifatiori, but would not a.Iloul hjm to copulaLe. T'he vocalizat ions
of liock Ptarrniqan are di.r'ficult, to clescribe, The nale ha.s a
re1:ertoire of at lea,st six distinct calls, aII of which are
varj a.tions o f a preclondnantly low f requerrcy pulse burst of c;ycU"c
elicks. If the frcquency response is ignored, the pattern resenibles
ttre sourtd proriuced b.y pulli ne a sti ck across the slats of a picket
fence at var.''rins s;peeds. 'l'he femalets calls are whining and clucking
notes whj-ch are sirnilar to tlrose oJ' oLher fenrale grouse.

l'our nests vlere found on liathurst Isl-and, containing a
total o1'twenty-five eggs, of wiiich tvro ilid not hatch. The first
eggs v'rere lai.d at the: end o1'Lhr-,second week of Juner and until
the elutch was comJrlete tl.e f enale carefully covered the eggs wj th
veseLation. Freshly-laict eggs are a very rich cinnanon-red with deep
chestnuL l.rrown marlirrqs. During irrcubatJ-on, which lasts 21 daysr.
tlie colour of the shells faded tr-,drab buff, and the rnarkings
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rir, l'i-;enr:ci Lo ;i.jlr,osf, iila_cli. (,rn,1€: incriL;:rfion I as bequn and Lhe
6jqqfj 3I'i, IcSs i;rj.1|iatr"i , tiro f'ehrale clocs rrof COV(,r Nirr:r1 wherr
:;i'ie ie,.:rves fo fe.o. l'lie feirrales iricrrbate sbeadillr f or L.onr
i-it rio,jOr .:lrlri lii;,irr ic.1.ys titt-: nesf fo feed, possibly onl.rr af twelve
Itc;tir liii e, t"vals. I, cui,at,jnn fenales eaf tyreiI' 1,,.1-:tte featherS
i';iri r:!' "y'c: io;-;L ,?.t fl:e nest, even t,liose four j-rrcf,es iti engtli,
'jhc 1.',;1.jel knows tile.: loca.t,ion of' tl'ie. nesf arid renains nearb.'/ at
':,rr r:i:s;ervat,ion post wiri ch prcvicles a vic+,r of tire nest sile.
',ttc:n lhi- fcinai,el -l-e:ives tlie; nesf l fli*: niale :r ccompanies irer to
t,lit'r ieelii n.- :j,r.ia. 5ihortlri hc i'e abserrf vrhen thc -fei,raie leaves
thc nc-:s'L shr: llies oI'J'aiorre a.rid nerfonrs a conspicuous flutfering
1-l j rnt, rviiir:h at,lract:; t-i,e nalc. 'i'he prcscrrce of t,ire wa.tchful
l;ti:. l.c a-l.lor,':; Lf.r: f',::lLaie to feed unint,errupledl.rr arrd ii' danger
t.iir"ra i,r'iis t'i-:: stili-wli:-t,r-- plun'ilgc at,lracts af benLion fo himself
r";ir-i i(,, ifre crypfi cally narked fr:rriale crounches unnot,iced. AfLer
fec,litri' ht-, escorts her baclr t,o the nest.

A nalc vr-it,ti tiot.e t,h:..n one r,nte divicies his tlne befv,reen
't,iri...'rl v,f -r..lr: *t,Y'Lxy ,r.re incuira.ting. Thls iricrease in tcrritorial
'^lisi:la;.- .':.ct,ivit,-,r i;,ultipl.ie:; ther chances of the nrale treins killed-r''r; arr evjirn predaa;or early j-rr flie, t,reedinq seasorr. This may tre
a. se.Li:,clive fact,or. a.neinsf polygamy.

l;'e''i'rtair.'s si'L vr)ry closeiv on -t,heir nr-tsts and ::ely upon
1,ii,::lit' canouflage i.r: conce,.rl t,t,r.rln. Cnce fhe nesL is discovered
t,!;r.. .j'trirr,r.j r ,,^n l,l. f il' f'carie:ss1".,. af anr/ pof ential- danqer Lo attract
,r.t,i.' i:'t,-1r.,1:. t,o iri:rsc)l-f Lii nour'h ciis1.rr,:cti on displeys. Fevr of' fhe
ra.t,i:i-ir-si, l:rilalr,t i:ri;il.i:s lii;r.,Je a.tl.,/:rt,t,t,ntnt, to llrofect the youngr alld

licr,eJ-i,-l' ,lesei'teci 1,ile']-r riiate's socn a1'Lc:f tlie Jrounq appclrr'€d..
a,

T'lre '';.',,.1€)s til()vc t,o stielt r-.re,j gull-i es anC huulunc;cky tundra
f.,c nir;'.r,i-t,, niiri i.Irr-' uf't,c,rr joitieci l Ir n,cultir,g j'enral-r:s th:rt have Icsf
t,lrr:i r lir'r:';f s or ..rrrour,rf . in firc ii:i qh Arcfic, i'oct< l't,arni-gan lia.ve
i,iti'er,: Ctri';lil€tc i-rli-u:r:lfle cire"trf,,cs 1.:jii cii matc]i Lirc clienges of the
eltvil'olrili{:rJit, it-s bi il SeaSog adVaiices. In aqt,umn fl:e ffeS}r white
liJ,uii:Lqt' i-:; ,:luslit,,i wii.n pale: pink, anC ha.nrioni,Zes w-ith tire new
srlol^r j-n the lc)',^i l:-qht of ihe declining surl.

(it'a.fcJ'ul acknowleci,qemeirt is expressed. fo tlie PoL1r
Oontinental- .,lrElf i)roject fr:r fheir support, ancl especially to
iJr. 1,.i;'. l/,oot,s anrl ir',r. ''rank liunt, i'or'fLreir irrlcrest in the
I athurst, Is;lancl l'ro.1r:ct.
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'i'i'.]'ll'j'i'Y-Si;,COI'iD Ili ;',:.|,i'iTiuliAL GL(,CFLAPIIICAL COt'lflii.i,S."S. 1972"

The 22nd Lionrrress hrill open in i'iont,real on AugusL 10th
L972" The program Jlor the follovring week will include the
present,ation of :

(" ) iire ors:serrtat,jon of technical papers ancl lectures, the
convening of soeciell panel.s and viorkshops, lhe exhibition of
f ilns, Irraps, atlases, otireir books and 1:hofoeraphs, and fhe
opport,ri.niLy fo par'ficipate in local arrd regional excursions.

i";osf of fhe Conunis;sions plan fo meet at universities
acr^oss C,rna.da prior to tkre i,bnfreal nreetinss. A broad program of
s'rri:irosia and fieid tours r^rlll fake place before and after the mai-n
Conqress, Lhe }afler extending from coast fo coast and ftrcm the
Uniled States borrier Lo the Canadian Arctic.

?hrourihout the Conp'rcss, flre Canadj-an organizers witl
oricourd.fl€ the dyne;;ii.c intercha.nqe of ide'r s befvreen scientj-sts of
rliverse specia.l-ization, lhrough meefinqs and Lry discussion. A

conroronise wj ll i,.-'e :;ouqht i.retv,ieen Llie traciitional fornal cffering
of p.loers rrnti novel nretirocis oJ' presenLatj-on. \lhile the L3 Sections
arc l.rrc;&d e;Irouflh t,o encompa.ss the najor areas of' the, study of
seogr;Iphyr t,lie propo:;ed fhernes will set, the focus ori current
ni'ot',Ieii,s iinti rrew researcli anrl concepf s. The deaciline for technical
o&i)e:rs 'rrill be liepterrber L, Iii?l.

llebails o j.' fhe 5e:ctions, Srrmposia, Conurussion rneeLinqs and
r'1r:id 'i'r)rtrs .irc lisLed in tlrr; 'Irirst Ciri'uiar' which will appear
1n fhe, liarr issric oi fhe IGtl LJullefin t L9'/O. Provisional registration
for l,irr: uoilFlr€:ss sirouici b- .*i". try Siptembe r L5, L970. Sepiraf e

coilir:s ot' Lhc i'il'st- Ulrcul,l'rr attC t,[e ap1:]icstjon forni may be obtained
on l'erqucst f rom llr'..r l.r,xecrrf ive Secrelary. 22rrd lnterna.tional Geop.raphit,al
Uon{re,ss, P .0. \\ox L972, Ottav'a, 0anada. Provisional regist,rants
will t'e Jr),'rced on the mailinc lisf for fh. Second Circular to be
i ssueo .r n f tovcmbcr', L97C) .

i'-vr.rnt,:; o l' r;ireci ;11 i nt,r,rt,'::1, t,o trorttrerrn spr:ciali.';t,s will
jn,r: ltr,lc l,lr,' t,cqi:rrierll. sc:isi,rrrlt ()n CIjtrr;Lt,oloqv ii-Iirl ('llacjol.ogy,
lli t)ll{r(rf'r.-r f i}trr, I)o I i 1, j c:i I flr,6rr1';1Plt1r, ;lrrd 'l?.t niot,t: liensitrf ; t,he map
e;.Jrj lr it,s i :;vrri[]()Ir i ir ()rI l,'r'<,rrrt,ic r f ie t,t.lr:rrtr:nt,, Itlass lii+st ing in
Arct,i.c l"loutrt,,'i-i rt:;, ,)t:vt'Iopinr', t,lrr, 5ut;rlrcl.,Lc , ancj fllaciers o1' t,lie
,trcky l.iorurt,lr.rrrsi; nrcetinqs o{' t,t''e: Jflti Conuni:;sions oh Perlglacial
licrrptrr:lopJ ancl l{irih trllit,ude (:eoecr'logy! and tlre various field
excur:;j-ons, in irarLj cular' fhose in l;ortfwestern Canacla, the
Arctic Archipe:lae:o, Norfh€'nr (;ntarj,o and Northern Quet,ec.
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1"i';;1 tii;;lr',.'j [;i'- (,;t ' I ., i{)_1'1 i rr.,

'li,€: i,rli r,61, A "11. 1g1gi)iicrsion, relsiqns v,ril,h Llie 1-rublicafi.:n
c>i' i,1',i-:r isl-;ur: oJ- the itrcfic :Uir-cuiar. iir. i^roul-ci lrave tr€€rr happv
i,q; rjoriiirLLlc' in iij:r 5,oiTl6t has b*.n ncv,rl.)'a.p1>o.lnt,c,o -t,o t,he i,est,ern
r.e;'i.r-,n ,-;f t,irr, [jarrarijrirr orilillif'e Service ancl iras reqret,fully
'.iec-i,-ic:ri t,l;.'lt ire sficiiilri noL atLenipt, Lo eciit fhis otLa,wa clul>
rrewsit:t,r,cr i'ron f_ilmonl,ori.

,r. fiil.cnir€)rson 'r;ishes fo fi:ank t>ubIicilr tire niany
corrl r:i r.utors to t'hom he is indet;ted, anci in pa.rticular. his
iri:rne rous' :issista,ntsr l)p. 1,.. Jeanne Ferrar-i arrci TJr. Fet,er J. Usher"
'j'i'ic ]rresj,:jenf oi' t,ire irc+"ic Cir.cle 0lul, vrill shorfJ_y a,nnounce tlr.e
;rpi;oj.nlrient, ,:f ;_i nehf iriitor for- tiier Arct,ic 0ircul:r.

Alt(.iT'r C r-fFiCtii,/rli. .

'ihe i\::ct,j c Uircillar i s p,ublishr:d fhree firnes a year for
iijri]rli)(,i":lgft,L,..'ffi"ffiiui,.,,JoX6B,i)osi,..l].-ljt,:rtion-|Dtr
()t,t,a.ur-,'.1. i,fr.:nbersLiin js onen Lo :111, ..ncl nay be; arrarrqed by ruril,ing
i,O 1.1'r":'i'reastlrer, i;r..:').D. i'lacl-)ori:liri, af the al.ic;ve add.ress, anrl
r-'i.ci i,:;i rii:r, f or :r sj-r.qi.e Crtlawa irrenrber or couple $5 rOO, iior an out-
cf-'f,ol^rtl nrernt)er $1.50 and for a.ir inst jtution $3.00" iviembers a.re
ri:!11e):;i,r-:,j t,o 1c1,j. I'lr t,he, Clu| p1oriptll' of arrl/ charrge of a,ddresso

,'; e: i, :-;

iiack issr-ies ,3.re available at $c.50 eache and complete
volunes i t,o 'J) af $100.

Arct,ic (ji, r'cl-e lj es, fcaturin,q e rnriii t,e narrniiral on a ciark
i,Irtr, i.'i. Ckprolrnc. , :+T(: ava r ia ule f rom t Ltc lL'reasure r af $3 . 50 each .

ilei;ort,s; for f>rri'Iicat,icn a.re: uielconred frc,ni t,iiose living in
1-.'.,(: Ic;l'1i,, or i'::.tvilig in-{'cr':ri;iLiolr on ric,rt.,herri a.ctirrifiesr pa,rticularly
n{'ws o.i' }'t'$e3,1'9f1, -r,ra.Vel, a.nd t,ecl,no_Lo,qlcai, inclustrial and sOCial
rievclol;rients. ()rrirti.,r," on cont,ei-it, :rnd fornu"L t.re also welconed.
Tht', :irlcjt'e,s;s o1' Li,c "rli tor. is cr.re of tLre Pre:;iCent, Dr" tl..T.li.
I'|r'ovrn t v'i ''.ri sjon oJ' i:r'.riltiino, 'lestLrch, li:rli-onii.1 ile;sear"ch counci,1,
('rt,1,ltt.i;t. .
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llinebeen-sevenblr has beerr a railestoiie yc.r-r 1'o:' (,anada!s nc,rihlands.
For the irlorthrqest Territories, :"nd for i.taniLcb:r y;hcse nor'thern
areas adjo:-n those of bhe Terrj.tories, it, has rnarked 100 years
within Canadian confederabiono It also nrarkeci the bricentenary of
the fourrting of tlie }iudsonrs Bay 0ornpargr.

To honour this anniversary, the 0ompany broutihf from England a
replica of flo_lsqch. Altlioulih it did nob ernulabe i'i,s illusbrj-ous
nredecessor bv sailing inbo l{udson Bay, fhis secorxl l{onsuch Cicl
make a trirunnhal pro;lness through bire Se;rway on its @To-
lJinn:-peg, renirrling all birose aiong ibs rouLe of L,anadats l,torth
anC its elrrl.rr hisLory.

The firsL Arctic lia"rnes rdere heid j.n Yeliowknii'c, brini:intl visit,ors
not only.i'rom Lhe Yukon ancj all piirts ol'blre lVcrLhwest,'Ierui1,oi'ies
buL also from Liit: ot,her nrcivinces oi'O;:.rrerda:nci i'rom iilaska"

'l')rc, lr-i rrh1i,,h.f of t,i-re ce-LCbr.t:l"iOnS biii_it man"kcri tlrese ::.nr;iVet,il:.-t_.Ul_eS
wes 1,he visib b;g lter i"lajesty lire "jueen, acoompani-eci Lry Fririce
Philip, Pr"ince Charles ir"nci Princess /tnne, bo Lhe Nortirwest,
Territories anri I'lanit,clba. Othcr oi'fisiiil visitors included
Governor General and l'irs. i"J-cirener, Prine i.li-nisbe:: Trudeau iind
various members of his Cabinet.

l{orthern Replion }{e;.ldquarbers was esbabl-isheo in lriay, L]-l'\), Lo
co-ordinate increased levels ol' Serv:-ce nict,ivity and srirveillance
in the north ard will be operational i'ron ibs ireaiquarters in
Yeilowknii-'e in 197l-'. This brings trre Anneci,Se::vices baclc inbo
alt area where bhe;r are no st::angers buN vrire:"e blteir inferest anci
act,ivity iiave been on a very recluced scale iri recenb yesrsr

Iircle
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During bhe ye;er, oil r/ias discovered in l,he Mackenzie llelba
area i-rnd g:rs cieposits were founrl in fire Arctic IslatCs"
Sclunding, drill*i-niq and surveying for oil continues e ano ab
an accelerabed pace, in view of t,he proven finrls on the
norbh slope of Alaska. To test bhe feasibility of'noving oii-
soubh by year-round banker bra.nspo.rb, i4aniraffaJr conl,j-nued her
research protlram on the ch;rracter arrl properbles of ice, bhis
ti:ne in bhe ltfilne Inlet Lancaster Souno aree oi' Baffin tsay
and, while plans for more suitable tanlcers are being sbtxl.ied.e
reseerrcil conbinues, especial\y at Inuvik, to debermj-ne bhe
feasibllity:rnd requirements of the alLernate means of oil
transport - pipelines.

Itiot only have 1,he evenfs o1" 1970 arouseci ent,husiasm ard self-
assurance in bhe residenbs of Canada r s I'iorf h bub tirey have given
a new awareness of the region bo bhe country as a whole. Albhough
the discovery of oil has opened possibilibies for econonic develop-
menb, ib ]ras also aroused greaL concern in r,ran;7 quarters 1esb th-ls
development result in the clesLruction of valued aspects of presenf
norLhern life and bring caLasbrophic chan5les to Lhe delicabe
ecological balancee f n orcler 1"o avoj-d repeating the ecological
and sociological rnisbakes made during the opening up of southern
Canadar oroblems already recognized as inherent in northern
develo,rnent are belng s budj-ed by researchers in many and varied
fielcisn t'-or, it is now cleally recognized that bhe required
soluiions make dernands beyond the linits of ary single oiscipline
and requi-re a. concerted i nterdisci-plinary approach.

?fre Aret ic Circle, corroerne,l with aII natters pert aininpl to Lhe
i'lor"fh, wiil follow wi-bh keen rnieresb the a.cLivi-bies resulting
from the event s of L97O and bheir efiecb on Lhe envirorrneni anci
bire people"
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ltxcept in bhe case o-f' the,\nnu,al |,innero ali meebin;.:s of i1e
Arcbic circle are held in 1,he Officers i"{ess, ldo. , Trar:sp*r,b
Conpanyr Il.C"A'S .{). t Ci:therine SLreeb ::.'b bire corner cf llar*:
Sbreeb.

Uorre ction VoL. XX N0. ; 
o

.;::_-
l'age 1, line L9, /tnn}al Dinner sirouicl reaci Une hundre.j arrd

r1
') "i

Pa.ge 2 , li ne 5,
?,]Ehbie!h.& .

9n_e Fqrulte4 .ancl eif:lrtletif:ngetir{t should rea,l
:lrti.eg;line 1l+r One hundreci ;inC eir.irt v-i'i:

%
me hundreri 4ql- ei€.iri,y*firsL nreetinli should reacl9s ,!@.

One hundreri and ,e.ij'.htlr-se-veJ!]r- nee.bir}:" Tueso; , lj October t L!)7(t.
=T---'I'he speakcr idas I'{r. Keit}r C. Arnold of Lhe G}aciology $ubdivision,
Inlanri liaters Branch of the feparbrnenb of Eperilr, lti-nes anci
Resources. iie w;ls inbroclucecl ard th;rrrl;eC by the presiclent,
Dr. Roger .I.llo Brown. lir. Arnold has spenb four sur,imer field
seilsons on i'ieil1hen fslarri:rncl, a-s a resuit <-:f hr-is knowleclge ofthe i-sIarxi, i-recanre interest,ecl j-n Lhe Cook-Sbefansson con;roversy
as to whether or not blr:s was incleerl bhe iirst lanci seen by Cook
on ]ris rei:ur-n jo'rrne;r in l!,cl8. The titie ol' t1-i-s nosb inreresfinrl
aclriress i'Jas 'f f The Frobl-ern of l.'i:iilhen Tslandt - a possi.ble solrrtion.rr
Tl're following slurrrrrary rdas r)I'€pirrod by the si-.eakei,:

'fThe i)roblern of l,leiiil'ren f slandil was ori;-'ln;eii.y l,r::i_t,tcn by
Vi.lhiamur Stefansson as a chapt,r::' for rrlinsolven i,i-,'sberies of
bhe Arcfic", brut vJas wiLirrirawn b.-v the nublisher.s bec::use of a
bi-rreatened libel aclicn by Ilr. I,'.A" Cook, rni_stakenl;r sop j-n
IitefanssonrS opinion. iie hacl bhe ttsul;presseCtt c1;:"at,e:: n'inLe,1
privabel,,"* in L939. Tiree hundred copics bJere u.j.nt,ed, ard
the narnphlet js available in mosb /'rctic iibr':rrj_es.

TLrc nroblem, l^thich l.ras L.irst posecl bv Pe.,.a::i, in ll)0g, anci bJils
resbat,ed by $tr:fansson in lgIB, arj_ses out of two cctnj-iicbing
accounts c.,! ltr. Llooj<ts purported l\lorth Pol_e jou::ne;l in lgt)8.
Uook claimed t,lurt he sledgecl bo Lire norbli encl oi':rxel iieibers
rsland, and fr,cn thcre fo 'blre ;'Jor.Lir i)oIen on irj_s return
journey ne 6qal neci his firs'b glinpse of lanct on June 13bi:,
1908, frorn a poinb on bire icc aL Tga 32, l{, l-rilo ?.?.1 ij, ;.
lrornt wirj-ch lies bctr,^recn llllef ttj_nilnes, .,\.rri.rnij riingnes arrl
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T"le-i p'lren J<-l snric ,, r,rl c:rrl,1€, f ijlbeen nj letS f'rOfri tinCiefSOn POI_nbIJLlt-ilVl: f,.LlJ-f rlr\l!J, ({ll\t L/vl .

on the siout,hwest corner o1' I,leip;fien Islancl, FeAr\.rs acceunL
''r Ir"'3 ^ i""-rleJ' wars br,seci on i.nte::viel{s wi.fh 0ookIs iiskilnos,\J-- Ur lri) rJ v rrJ

enri fron Lhese interviews he vras abJe to skr:tch Fr rntherLo
Lr"nknov,rn i s1arrul o-il irpi)foxiJr,at,e1;.' col:rec'- :rize ancl sira]:e nd
in t,i-c correcL oosiLion i'or i'ie:-giren isi;rrriu Uooii sbead*
fa-stiy cienied iriivi-n11 seen tirj-s is1atrcl.

JLef;"ns;son landeci a.1, i:inrCerson i'oi-nb irr ilJk-'o ln 1919, in
ItSolr,'ing l,ire Frobleri'i of Lhe ArcLi.crr, he used his krrowleerile
o.r' i"ieigfien Island bo r^;rit,e a ctesbrucLive critici-srn of
0oolirs accciunt, clai-nrir4g fhialt Llie spot on urhj-cii Cook firsl,
gatned his -si5Jrt, of la.nci aci,ualJy lay in t"he cenbre of
Ivleip';hen IsIarC. Thj-s critit;i.sm lost sone we:-1;hf, ilhen
l'ieiilherr island t,.J:ls noved fwt,her east on later naps, in
bhe li-f irt oll net{ longifude observa.tjoirs" 'l\^rcnty years iaber
SLefansson re|urned 1,c Lhe a.Ltack, ancl in t,ire cLosinlj p€rr{i.Eraph
of iris niouogrnr.rrh he sbat,ei:

I'So ti-rere a[)pei]r fo be b]u:ee nain conc;]usions;

1. It is innossi.ble t,c bel-ieve birat Sl,efansson r^ras the
Ciscovcrer of Ileir"hen fslard.,

?, Ii is diff'i.cr.ilt, fo believe firat Oocic cji-d. nof cii-sco.v'ei'
i t cit,hor on sucir a journe;, .is i)ear;i clescribes or on
suclr a journel as iro hilnseif' describes.

3. iJut it j s cl:ifficii.LL to bclieve and seeniirig:1.,. irnpcssrl;}e
to explain, ihert uook d:i-s;covered l'ieiirheil Islanci and Nherr
refusecl i,o acl-lnot^rl-ed51e flie ciiscovery.

Lt is ole ojl birose oroblems whe::e e\rer../ ;inswer seens l'';rcn5;.rr

l1r. Arnolci, wiio spenb Li-rc sr.lllners of a',i9 fo L96?- c.n iicii-lren -[sland,
ireljeves fir;lb ihe problem can be sntirifactoril;,- exp;l:iined lf on€
assumes t,illL Ccollrs latit,uclc oi,'se;rva.l,j"otrs !iere i-n error (trctssibl;r
due to ri misapirlieci seni-di:.rneter correction) :rnci Liurb the fj-:'sL
land on whj-ch lie set Jor:b on hi.s reLurrl;lourne;i rvas in llacb
l,iei6lhen IslarC, althou6lir witir the maps oJ-'Sverdrup ab iiand he
would have easliy Lhou5lhb that if w:i.s Amurrt I'i,in51:nes; Islancl. If
bhis assrmption is correct,, flaws in 0ookls ac:ccuntl i,h.lL liere
critir:izecl t,.y Stefansson are renovecl, ;rni his :;cr:oun*; l-iecc,rr:es

consisl,e nt,. iijLir our l)resent knovtle,Cge ol,' cirj-fL in 't,fiu Arcbic
Ocean, tire intriE:uinil posslb:-ii'i;y is opened th;rt, Oool: rnaie a i'::r
rnore ccrrrsiderabie ;iourney over [ire iirctic Oceaii Liran iie has
generally been 5;iven crecilb -for"
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i'ieigtlren fsL:rncls, a.ncl scrrte fir'teen r,rj-l-es l'ronr AnCerson Point
on the soubliwest corner of' I,leiglien Islancl. Fear;'rs accounb
of bhis jor:rney I'ras b,',sec1 cn j.nLer:vier{s wi.bii Cookts Eskinos,
and from these inbenriews lie vras able to ske't,ch a hibirerbo
unknov,ttr i-sIarul o-{' app:'oxirnately co::reci, size a.nci sirape a.d
in t,l,e correct posibj-on .r'or }Ieiflhen Isiarrcl, Cooir sLeacl*
f:r.stiy denied ir:rvi-ni1 seen thj-s islanC.

SLefe",ns;son l:incled a1" /\ndersorr F'oinb in lgli,n fn 1919p in
I'Solr,'i.ng i,lie Problenr of bhe Arcti-r:rr, he used his knowlecge
oi' irciilfren Island bo write il" ctesbrucLive cr:Lt,icj.sn of
0ooiirs accounb, clalnin11 thaL Llie spob on whicir Cook first
5lalned hj-s sigi t of la.nct acl,ual.ly lay in the centre cf
Ivleighen Islarr1. Tiris critj.cisn iost sionte vleighb when
I'ieip_:;herr islancl riJils morrerd. fwtirer east on laber naps, irr
the ii1'hb oll nei{ lonlJitude observa.ti<-rnsn 'fi,,icnlly .l/'ears later
Stefansson returnecl Lo t,]re attack, ilnd j-n t,|ie cl.osing paragrapli
of his n.ionciirar.ph he sbarSed:

I'So Li-rere 3nps1.s" to be tiree nain conclusions:

1" It, is inipossible t,o believe bitat St,efarrsson i/ias t,he
Ciscovcrer of l.lei1lhen fsland.

'2, I'r is difficult, to believe tlr:rt [,ocl< did nof cti-sccyve::
i L e it,hcr on such a jourrrey as Peary ciescribes or on
sucir a journe;,' as ile hilnself describ,es.

,luL it j-s d:Li'fictilt, to believe ir.nd seenririg'lr. j,nocssrble
to e;tiiL;r:in, fhat, uook d":i-scovered I'iei5,i'ien Islancl and t,hen
rellusecl t,o acllnciroledgle [he cliscover,y.

It is orle oil tirc;se oroblems where e\rery iinswer seens tdronq.!!

i'lr. Arnc,l-ci, wiic spenb tl-re srxnners of L":)'i9 to L962 on ii*:-i,l'u,-, Is i.ancl,
beljeves fi,:i'b i.he prciblem can be s:rtisfactori-ly expla.ineci i-f on€
asstxnes tiliL L,r:olirs lat,it-,uce obser"vabj"ons were in error (oossibly
ciue bo a nj-saptrilied senri-iilxreter correct,i,:n) ;rnct bhirb the fj-:'sL
latrl on l/ihj ch lie seb foob on iri.s l'eLurn ;jorrrne;,,' hr;is j-n flarct,
l.tei51hi:n Island, altiroup;fr wibh bhe maps ol-' Sverdnr.p ab liand he
would iraver easiiy thou6li:t thaL ib ilas /\murrl iii-n61:nes Jsl:rnd. I.f
bl^r-is a.ssunlrtj-on is correct,, flaws in Uookrs acccunt i,naL !'lere
criticizecl t,.-l- Stefansson are rernoveci, anci lr-i-,s acc;ounf becc'rr:es
consisl,ent,. iiilir our llresent knoi.tl-eCge of clrift in l,hie iirct,ic
Ocean, bire inLrip.uir:61 possib:-Lii,f is opened i,nat Citol,; nac'.e ;l far
more ccrtrsicler:rhle jow'ney over fhe rirctic 0cerrii tirai: iie iias
generally been g;i-.ren creciif for.

-).
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(.rne iruncireci :rnd_ gj glL.r,:-e.it t l:r neet'i'lfu. Tuesd;r.1., fO i'iovernberr ty'lO.
inner ^-hich 'das Lieid ab

ii..0.Aoi'. lleaciqi;arters Messe Gloucester Strect, Ltf,tawa,

The spea"ker h'as iirn P:ibricl: L. ircTaf,,g:irt-0owan, ixeciifive*ri.r"acLor
o1l fire Scierrce Counc:1. of Uarnacia., a.nc1 a nen"lrei-of the;\:"ctj.c,
Oi.rcle Cr:rnnii-btee.

I'olloili-ng tire d:i"nner 1.,he forrrial;ri;r'L o-L lhe neeLini: y,,-;-ts r:nnounced.
bJ'Lhe cerelnorrial- blowi"nl: of fire rrarllrral Lus-;l< by irei-'i;ii [,., ]\r:ao]eJ..
'lhe speaker lda.s t,hen introCucccis and later iiiilnkeci, L.:1. t,iie
Presiclent, lJr, ilol,er J.E. iJrown. The foi-loirj-ng is tlre speakerrs
own stmimar.y c-,-f his adclress:

I)r" P.lJ. lici'ai-;i;al't'-Cowan spoice on hriraN he callecl rrOpreration
Oj-1lrj Lhe acLivit,i.es r:f the T;rsk !'orct: iip: headeci l,';lij-ch i,tas
resoonsj ble f or cleaninrr uL) tlie oil spill elf Ciredabuct o Bay
ti,ab resuit,ed frorn the tirounciins of Nire Llberian Lankero Ari"oln;.

ile sbart,ed b',' oreserrti,nl' a ver)'worrisolnr: picbure c,f tire r^:orld
sibuati.on where the recr;rds reveal- 'that, t,here; isron aver.ige,
a grourriing of a i,anlier o-fl eqirivaler:b s7-ze Lo A;'row ever"v week
sontet^rlrere ir: the vror'lcl. Ijsl,j:ni-rfes niad,e i,y obhEffinlici:t,e Lhere
are uD io JOt) rnillion 6,a11ons oJl petroleun producbs g<.ringi j-nto
i,iie oceilrr, eii;her deliber':ibe)-"1' or acc:..cenbaliye ear:i:i vearo
Knowlecli,;e of t-,he atrility of i:he oceans to copethroug:lt oxidatj.cn
or hriode;'i:acial;j.on witir pe1,r'c;lewr produ-cLs are fragnenbary to
nonexisbenl,, and eviclence be5linn-ini1 to accumulate suplgesbs thab
tire leve.i c;f nol-liit,ion 1s exceeding the cceiinsr natural abiii$,-
bo cope v;it,il t,'rrj.s rrateri.al" lis eviieilce of tiris there bras tlie
::eltorb froln jit:verii:liil, on hj s vo'rili_'e orr llj"s paprrrus r;i^i"t,e brilcrc
he s:rilecl for 1r!:ut; lrl:Les i:iiror.rillr churtirs cf cri.lr arri r,ilere is
also bhi,.;-3"o'i^;i.ri1: level <;i'no--l-iul,ion on ilir: liea.ches o-f-'tlerllucil:. l,l.aL
Seenis 'co l-re re:i(l}tir:p, .illrtnirr11 croporbions withou-c iif4i nea:'by
sinkini. o.r.' ,. t,anller.

1'o add fu:"l,iier to r,he ggqll-ogicr,il- conccrrl, ihere is fhe r:;ori{ ol'
Hiut ;jloonerr o,-' 'iiroocis ;.cl-e: oil 1,le ent,n' of iiot"i*c-e;ji'a,clcci lonll*
chai-n noiecules lronr peLri;ierari crcducbs int,o tire food chai-n,
and tiie i,torf: oll l]rs. Spra.gue arxi C;.:.rsoii, of fhe irisheries
Research iro:ird r:f Canarla, regardingl i,i:,e torici[v oI disnersanbs"
IL appears tl.aL, in srrite oj' the Lessons ol' Torrgl in-tlyo!,
tiie use oi' proci:.gious; arnor.lnt,s of cii.snersiinbs-ili cfearffiup
oj-l spills :rrounC bhe llritisir Isles ;rncl on ihe coasL of Swecien

\;5
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rdas a mir"Lter of conscious decj-sion. 0j 1 companies were
pressing the use of 6i j--slrelsanbs or of sink;ing apleni;s on
tire basis l,irit, their infercst w-as pri ncipeiil,y to get tlie
oil out of'sight crl'Lhe nubh-c, Ib r{as o'hvious thaL bire;;
harl lil,tle or no concern for l,he ecoiog:ical consequenc.es
r:il thr-ls act"

lliscipline iinonf' Lhe shnl:s sailing: i;Iie ouoans oi' the nior'lci,
nari,icular'l.y Lani^:t:rs il;,rin;1 fl-ag:.s oi' conr:enlence, is far
fron s;"bisf acto::y and Lhe r.rorlcirs sn-lnnin;: int,erest,s are
delitler:rte$ obstrucbj-ntl ar$/ inprovenenb or move tov,rards t,he
Jrosibive conbrol of shippir,g arulogious t o tire nosj-Live con*
LroI of intern:rtional- avai-ationo

l\gainsL i,liis i'1.cmr.y b:rciip;r'ounci Drn "1,1c'iag,irarL*Cow:.n siioweC a
set oi' slices o-f iire rrroblens arxr acconpl-islw,r:tlLs r:f' l-ris
Task !'orce at Cireclabuctc Ba..y, pointi".n6. c.rut Llrat sone ?.3
miLlion ga.ilons oll oil uii:rt, hacl been snilt there, cont,aminer-
bingl sone 190 ilj.les of coastline in bhe BaJ," ibself . Sorne
of bhe oil traLvelled a-q fa.:: as Sabl-e IslarC, foulinEl tiie
shores ancl ca.usinfr substanl,i-al loss of bird life"

The Task ii'orce wa.s apuoinfed 17 der/s after Lhe tarter had
gone aground :inri t,he work is stiil conLinu-ing1. Betwcen
l{arch 1] anrj .tpi:iI 11, L9'/As one and one-ha]-f niilion
5'a11ons of oil. ha.cl been ::ecovered froni bhe stern secbion
of fhe wreclr surk in 100 fect of water. A r'urbirer 1001000

flallcns hi.ci been recorrered i n Sept,erni:er. 0i.1 flo;rti.np'; on
i;lie surl'ane of the rrraber had. been recoverecl r,':il"h the itse of
slick*l-ickers-, anci. al-l- t,ire tou::ist iinc connurriby br::arclies in
Llte ar6ra hrri beeri kenL cl-e;rn ou::irig tne suriii'l€l-' alt,ilor-igir t,i:j-s
:rccounted t'or on1.1' lU nj les out of Lhe ig'-t niies of noilt feri
coasl:lirre. Sixbl,'-.:igiib t'lirarves ancl je'br,ics harl been cleaned.
Tire tct:'l cosit of' fiie operation lr:is beeri ipj"l- mil lion to
date, bui; worl.: st,il"l r.-:rniiins Lo be cione in tire sprinl; oll Lr)7'L.

Ac tl'ri q <nilf 'book plaCC :i n ir'ettr.uary hrl6)ll Sea iCe tJaS fornring;,Lu vr+u \rl_.4r

in Lrheclai:'uc.Lo iiay, sorne conciusiorr coulrl be dra-uJn as bo the
problenis bii:rt wouLd be facecl shoitld e sirnilar di.sasber La"ke

rrlace in t,he Arr:Lic. irroni tl-re experiei:ce gaincd, qu€stions
could be posed bhat nal.;e research on Arcbic pollution prob'lems
mueil n'Iore specj-fic.

l-ollowing his aciciress Lrn i'Ic?aggart-Cowan ansuiereC nu:n€rous
questions. iiel discus;sec', arnong ot,he:: sub-iect,s, the {'rig}tfeningi
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sizes of Lankers nolJ on tne drawin6q board. arrl. fheir difficril-ty
a.rrd slowness in ma.noer"rvringr &s well as 'i;Ire various forns of
financial resnonsiL:iliby i1, rlight be possible Lo i-trrpo-<e on cii
companies and c-,j-l carriers ail a deterrent alralnsb careiess
nirvi-1;at,i.on <lr ch-lnping :rnd 1,o conrpen-saue i;ile lir"miln vj-cLj""ns of
spiIls. cco.l-o['ic;r1 clarn:ige in sucli cases j-s si;i]-i dij'i'iculi: tc:
c:;lculate ancl even more diilficitlt to repai-r"

One hundred :rnO eighbv-ni . i'ionciay, 7 Decen:berl 'L97O.

Tf're-iElE , nle re was he ld o n f ionctay,
7 December, L9'lL) (instead c,if tire regular rrseconci Tuesdaytt date)
to perrnit, bhe menbers to have ari gluesi; speaker Lr. ll.Do Loncarevic,
lrssisfant l)irecfo:' (nesearch) At,lantic Ccea nographr-ic iaborabcry,
BeCford Institute, D:rrtnouth, l{.Sn Dr. Loncarevj-c wits in Ot,bawa
onllr bricfly ancj. was leavin1.; nex'b da.v for DarbrnouLh" The tible
of irls illusbrated adciress was 'rWith l{udsonrs scientisLs throurth
Lire ltlorLhwest Passaf{err"

Dr. Loncarevi c described brief ly i;he origins of proj ect, "Hudgo n 7U"
i,rLricir in 19','lt Look t,he floatin5; Iaborabory., U.S.fl. liuds.on, arnci her
colnplemenL o-l-' ,scienbisl,s i'rorrr rnarn/ disciplinesr oo a voJ,'age of
circranna.vig:rbj-on oi i,he 'rnericas. He dealt, speci"fical-lv wibir
tliat leg 01'Lhc'voyirge bhrough Lhe Arctic r'rqn Alaslca t,o llaffin
rlay, describii-11" scxne ol' i,he scj.entific finciings ancl shov,rinil slides
c,f fhe various activj-ties. Cne discovery 'bhab aroused considerable
j,nLerest aL Lire meei,inl. wils the locatinli of subrnarine pingo-like
sLructures in the ilear,fort Sea.

r-)r. Loncaret'ic adrlect rris oi^ln rrfi:'sL rrisit,rt impre,q.sions of t,rre
/irc1,ic. fie hac; been struck l,:I ohe iiappiness ernanatiryl frorn
iiie wilClife see n Lher"e in a world ecoiogically in balance a
balance th;rb is, tociary, iirreabeneci.

it is hopeci 1,hat Lhe authorrs surnary c-ri'his adCress may be
c:irriei, in ;l l-at,er issue of the 0ircu.iar.
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lrrl"ton ..n;!. Freem:Ln
insi;i t,uLe of l-locj,:r1 anC iiconoili c iie sc::"rcir,

i ;enor:i al l..rnivers:_ L:/ t l'Ieut.ouncil;.nci

Conmei'ciai irunti.n6. ojl r,tusk-o;c :Ls €L possih'i)-ity t,h:rt ir:rs recenb);'
t-ieen revierded 1,:,' Llie respec:tive adrninistr;:"Lions of ai"cLi-c Lernnarb:,
the ilnit,ed St:ltes, r.nd Canirla. Tite rrronosai cu-i"renbly appe:ff's bo
be una.cceptiiirl.e for Greenl:rnd, undecid.ecr in ,rtlaska, ard accepbable
:-n Llrc i"lorl,iiwest Territcrj-e:s oj' Lla.n:lia,

it is nol, ilic purnose oj.' t,hc prcse:nL illi-pcr to enter i;he controvgrsy
(sr:e, Le,'n'b, i-n IireSS, fc-:r tL rCVj.eVl r:f nuci- ot- t,he crn:r'ent debate).
The i-ntentj.orr irci"e j s; ro si.i6il,est wli;rt' t'he lrul,hor iior-.es Irlay prove
to t;e a useful rnoclel for uncjerstanclinl; rr:cru-iLr,ient ci]tnimics c.,f

arci,ic; nrrsl<-o;c, rrnr-l Litereb.' Lo f-urLher t,]ie retional nan:rgernent'
of one o{' t,l,e irorlcir s irreplaccai-'ie :inci espr:ci-a111; vulnerable
t"cs()r.u'ocs y (:: neJ.;' an e>;o+;j-c sirccie;s o-f lti11-c nluirnal, ovii,cs
nosciiatus.

I'hc nroL,lerr'i

f ne usr-ral- ne;r-ni.i r.:,i' set,fii-rfl q,,lot,as .i'ot t:alric snccics i-nc1',:desr irs a
lj rst sle:pr e st;,.b]-j.s1ri-n1. r,rii-tiij"n reason;rbie iimits oi'' re Llabil*iLy
Lh"; 'r'ibal s L,a.t'i sti-cs ol t;iie ;:opulati-orr cr' ::c1.i orral- sLoc!'; tc be
..-,..:^-i {-^.i " ..t; ii SCCOtxi S.l;Ci." rrl,OVi,C.i nf ; i,i.r rlriirirCCi C>-;l_iCatiOntj:t'r-L\JJ- l;YLr; t1

ojl 1,he nat,ire ot' t,.lic iyri.lirj.c nr"ocesses tJriiL irrLcr-relart,e s confrol
(ir ifurrjL 1-i,e -forr;cs ierrli-n1. to increase or ciecre;:se'i;l':e size of
't,ire ;ropul-aL-io n. !o iii ve iir. snecif ic e;ranlrl-c, Vibe ( fp5Z ) 

""tic;luctesLjr,'rl, i,ire rr1r.tsi"-ol( nonul,;.t,ion siz:e -iri ,Li,isN t-]reclrlanci is l:ont,roll-eci
l;r," clensJ-*r.i,"-._rueilg_rylgg! eticnLsj wltcreas; bhe irrer;ettt a.tiLiror silg;glest,s
Llia'L nrlslt-c,rx nor:ulilf.i ons in t,lic Ui:n,':d-Lan al'cfiL: :rrchj-lreiaSlo are
l-inri"teci. irr 1:rrf e nart 1)-'' clens:r-L..v'-dg.re_nde.& nut,r-lbional sfress
(I''rcenti.n, L? iL;It)'/). 'i'ltc resoiuli.on oi sucir cl":Lverse opinic;ns is
of bire r-ltnros1, ncrti nencc 'uo l;i'lsic iiranir.i;ellctrt ricc:Lsic,ns: ad it
ltould rieerl a r-rrioril 1,i^:LL, ri;tj-ona.l nii"rtr'"{,,€ineltt, ltra.ct-,i.ces cal.nnob
be J"'o::mr"rl-r,tecl or cter.ended ir-i.bliout :;eclrre i":nolllcc'ii1e il"s- to whether
blie rnc-rsb ba"sj-c clemographic cirarac:t,crl-sbics oi' Nlijs s;;eci.es ereg
j-n f:icL, dete :r'riincrl b;,- procossos l"elai;i rri; i,o t,lic uopul;.tJ-cn cien,'rit'...
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basic vi 1".r1 s tafi sti.cs, once arrail-able-. a.re f 
'enera:l-lp' useri tc;

consLruct, .J" so-cslred life-babie, whe::ein atle comnosj,bion oi. f;fre
populabiorr j-s represent,ecl, anci from rr;iij-ch tlie sbatis'bj-ca}
probabili$r oj' death overt,aLltin6' €r.n inclj-vicu:il- al arry r;cj-nt -i-i:
t;ime can be comllibeclo There i,r.re -fe.:w reslronsi-ble game ri:lnagr:rrs
tnriro uorrld .renLure bc, sugEle-sb l.evei.s of nrocitrcNivify, i.lrid hence
srife quofas fcir crorrping, ',.'iLirout suclr ba.sic Cata at lt:rnd"
lievertheless, j-n Lrre case o1' sonte soecjes, wirere ilie biolcgical
research necessary to provide such basj.c rial,a h:r.s not been
cnrt'ied out, yeL where lonp,, Lerm i,lnd mc.rre or less su**tained
croppir4l ha.s occurr"ed, atl,ernpts at ftrationiLl'r rn;i-nagernenb can
be made. This j.s t,he c;urrent sibuation with 1ro1:,r bearr bliouf-lh
obvious\r the n:rirergement ra.cion:rle emnlo1,.eri iri:s ifs Ca.ttge::s as
well- as ii,s crit,ics. I"1:rnaglencnt, in bhis ctls€l is attenrpted,
trti-lizin6i conpa.rat,ive sLabistics obtai"ned frorr tne cro1-r raLlrer
than from fhe nain nopulabionn i{cwever', Lire cornrnerclal value
of Lhe polar bear has fii-nal-};z sprrreci research efforts thab should,
before too 1ong, nrociuce [he necessary biologica.l" informabion bo
pernrit more ce::tii,ude in managier'ient progralns governing the har'-
vest,inp; of tfLis s;Decies.

'l'his i,ype of caut,ious 'rgnessbirnatir[i"r based on ]ong seraes of
crop sLat,isti.cs, cannoL r-rnj'ortr-Lria.be117 be applied t,o musk-oX.
Since L9l-, t a,sLror+:Ilr en-t'orced bot:il ban on hunt;i-ng1 ha.s pre-
c.l-uOecl seLtinf, up 3lT,- sLa.bi s't i.cal recorcl iL:at coulcj serrie as a
stasdald or base,-Iine ap,ainst wlrich to evaluabe fubrrre cfianges.

j'ressure to bcfli"rr conner(:::rI er:p1-oit,aLion oj' ,arctiC fluSk-OX
appe:rrs to i.rave succeeclea -i y1 Ll;i.naci:r iicsni t,e a) t he absence of more

than i;it.rc-:\1r mirL-inr;r.1 sci.entifj-c Cata r..erbj.rrenL to Lire rrililafleffi€t]t of
tire se nartictilar regiona.J- sbocl"ls, :inci L') Lhe absertce ot ar\) nernile-
ri.re rrb proilt:am bo ensure as a hig:lr nrioriLr': t,frat, Lhese vj-Lai cia'La

will be obi,ainecl. Present regulations a.llov; twelve inusk-o>len to
be i;iilecl ea.clr ye.r*r b';g bskirno hiinLers :it Gt'j.st: iriorci, south
tilesmere IslanC. T}re sma.]l- size ci''i;lle crop a-nci bhe hi-f:it Cegree
of liu.nl,er select,ion i)re cludes biie possibil:it.rr ot' utilrziri6 tj-iis
annrial sanple for consfrr.rcbing any sorb of heriristic managernenb

mociel.

It is r-rrgent, therellore, to detertnine as acc'rrately as possible
the repiional nopulation size and tire Unit,s of fluctua"tion which
bhab populabion marr experience unrier act,ual, varj"able corditions
of recruiLnrent z-lrd natural loss.
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}ie bLrocl of ob bai.ni n{Ji at,a

Limj-bation of furuJs anC personnel generall;' restrlcb even bhe
besb or5.-anlzed a.ncl best advi-seci gane rnarr,agenetiL serviceso
ilowerrer, 1.or these studi-es, tire ci.a.ta necessarJr weile okrLai.necl
aL no cost b.n' r-{si nf loc.il resicients as cbservers a.nd recorclerso
Adul't, mali.e irunters iivinl; a1: ('Yise I'ir:rd recordeci, ciwrng bhe
perioci October J-9(t6 fo August 1967e bkre foilowing daLa:

1. I'iusk-o.xen seen during; their" t,raveis iinclucri-ng' re-
sig;lrtings of bhe sarne herds, provi-Cect bhat at least l-itl
hours hacl elapsecl between sJ-6;htings): date; locabion;,
ani total nunber of animals in each Flroup.

2. ObscivaLions on nevrly riead musk-ox.en! sex; relat,j-ve age;
whebircr fab, t}-Lin or ernaciabed; whetiier wolf-kiIleC or
nob; an._\' abnorrn;rlit,ies; iocation; cla,te of finci and
esl,imiltecl ciat,e of deat,h.

3, I'junrber of cal-ves preseni; in blie herds.

,tgsrJ.!,g,

t'viLLr the excepticn o.f calf daba, whose inrporta"nce was deliberately
urrler-conlmunj-c;iLed becattse c;f iri"5;iier rcrsearcir prjorifies of other
observations, 'i:iie resultin6.l daia sheets hrerc cf sufficient
quarrtiby and appare:r'o qualiL;z to allow a number of demographS-c
conclusj,ons to t-re dral.rrr. l'lore especi-al-1.1r;

thaL a. ntirr-iiriurn region;;1 populaLion o1' 9'tU rnusk-o:len iniial'it
2CrL)tlO sq.uare rniles or the Arcnr.c .t\rcid.nel-ap1o exferiCing
nor"L.r.warci fron i,ire nor';h co:r.sf of Devon Islancru

thab herd size varr':.ecl seasona"lly r,,j-fh a h-igh rnean oj' 11i.9
in winLer Lo €i row o1':i"C in laLe sprinp5 arrd sunmer (b,ased
or] observal,iotr of l-irl j-ncliviclual" hercls),

blinrt cal.t' crop varier; Lfrou;lirouN Lirc
yeilt. irs i'rell as annuall.y, buf tli;it, a
percenL was suplglestecl for" bhe region
fy }i-rniLeci data,

re6:i-ori witirin a iliven
mcirn cal-f crop of 12.5
on bhe basis of aclmiLted-

bir;a'L aboub one*half oj' blie n:ri,iiral nror:i;:r1iby of all aple-
clersses oi'mirsk-o:r in thc rerriorr -ntar^ clue t,o wolf'nredatiorr
/-' 1/,t , ,/\,

\ I' reeman, L'/ | L: IUlt- l-uO / o
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Sll8.i esLcd tnode l

Tl':e prcsenl, i)eper is nrirriariJ-;, concerned r,r;ifi, contrnunicati nli bhe
bi'eorefj-cal ;rncJ s;r nthesizing asnects of t,hj :; rcsei,:.rch. ;pec:Lfic;illyu
iL iii-ms t,o rievelop a ponulaLion mociel, ernbocl"f i-i16' rrr-i'orrr;ifion
rer;orbed c,'lsoulrere as ltel-l nri si,r assumpt,ions clriai;ie ojl empi.rj-ca.)"
rej'-i ner'lcnL t,iiroui;'r furLrrer I'j eldwork. ji cri.biqi:"e of' 1,hr-' assLil'iptions
is i-rrclr-rc'l.e;d, bhough tire :lut,lror hast,eas bo add Lliai: bhe cri tique
oi ca.cir assu'r'intion is fiu' fronr exha.usfi.ve €is 'i,1re t:ri-ncl;-lal Durllose
of biris rcpr-rrb is lar'f e.JJ lrarad-i.gnati-c, t;ral, j s, to lropose a
sj:nplel t,enbafive methoCologf Lirat nr;ty be j-rnrrrovei i;Lrougir riis-
cussj-on arrl crj'Lj-cisn i^;itir bire eventual irj.m of facj-ij.tati.ag;
rat.i-onlll,. ds."'elopni:rrt, o7' iin uridoiilrt'edl-y valu;.,ble arct,ic resor,t-rc:e c

Tlie total ilusic-ox nonr-ilrrLicrn oi' t,he Jones Sound re gion is Lon-
servaLj-vely cst,j.mrr i,eci 41, '.)-lU ( iireena.n, L)'iL: luli ) .

15s51IlIl_t3lil z 5.A ner ce nb oi' Lhi- s pon rr1;r tion are f enial-es ;
Assuunll.lon 2 i 67 per cent oj' t,i-re -fernale s are of' brecctini: ai'ei
lissumot,-i.og.l: i,'ern:r1es of breeding age procluce calves in

:r1 t,crnatc l,re,'irs .

Civen t,hcset f;irrec assrmpt,ions, :r popul:-rtion of 9'lO musk-o:len v;or-Ll.d

orociuce a not entieli- annual cron oi' L63 crfvesl i,e. a. theorebi-ca}
cal_f crop eqrral Lo lb.E pel: cent of fhe cri5.inlrl hcrcl,

iior.rerrcr, -frc.'rn nr:'bl.isiiecl sorirccs (scg Tc[er' , l9(,1,) e observeci calJl
cror)s oi' h,i 1,:h ;'irct,jc nirrsk-ox virryTon"l 'l i)clt ccnt (t;", cal.vcs) to
1l; r)c)r ccrrL (l itit' c;rl-ves ) , :r.ncl c.l-r-;ci"rlrr:re ( r'rccli-i;r.t:, 1:.)'i 1 : lu(, ) l-';: .5
Der ccnt (fZf calves) is su1;, csL,etl as an :l.vcr:ii'e i'ii,Lr-r€.

j;Lqjjry)t1g!_ji: i'lie r1j sr:reilancy- bebv;een oL'sfjr'\iecl frc,.ii:ent:i, rs.t.' cicad
c.r-lves :trr.r-i t:ic freqiieric;,' ol t.:alves j-n f tr.: Lot,atl-
nopr-il-:ri,j-cLn 6,ives an eril;j-r'-ic:il rneasuro af-' cl,i-f
r.ort,iilitrr 't,o LiraL oi' otiier-arg;r,: ['founs conirj.Lrrecl.

UtrserveC rili,ic ol-- ca.lj' nortaiiLl.' fo nori-c:rll-l' t'ricrr'1;aljL./, in ,j
toL:lI sarrtpl-e oJ' /+ ca-i'c:.1.:iscs, vii-IS i'ound to l-,c, i:i.i"w l'iiiei'oa$e
i;iLh cal-f nroriuct:ion of i.l .i irGr cent, c;J-ves er-'c nrcscrit i n i,r'ie
r)r)nril,rrt,i orr urj-Lii iil frc,luenclr oj' I:'/"v+v L.r
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tiascd on 1,,rj-s discrena.nc)/ iretwecn L\rese bwo frequenc:i.es, 1t is
concl..tdeg i;]r,lt crill'rnorLalit".. is U;$36- tirires ils t'rei,"L ii,s tlre
tc'ta1 rnort::".1-i ty i n otirr:r-age g:roups.'

,'r o -r,nv'l-t ^Ll,: i ite ciif f c:rence betl.,'cc-,n oblr-,rvcc-l a.ncl titcore'ui.ca}riDi)tiillf/ urv_

cr:i[' crop re[)rescnts 1,1'rc, tciLa.]- pol;L*n;;i,al calf
r;ror t,ali 1,',..

i,'r'oiri errlniyil:i.ii cvi,cieirce call' crop is ril;s-i i;ned an avera.i'e val.r-i"e oi'
L'l.i r)er ccrrle lirir.,reas Lireorcbical producl,it-rn j.s 1'.-r"{, per ccnb;
t,ire clif{'crence , in absolute Lr:rns, reprcsents )+Z calves (t63-tZi).
Tire rnorbaiity o-l' other-arplecl ani-rnals in iid-s popr-r1a't;ion (see
/issun;rbicn )1) i" Nire ref,'ore caiciil.lrted Lc be oO (i.*" lyZ. x 

-j-_-- 
)"

U.63rr

iil;sujti;rL_ic;n O: i,c-rrtall.jtr. o1' oi,}-rc;r-agqecl arLini;,rIs is nensff,rr-
icpendent,. -in solne vci-rrs ca,lf crrop is not i21
17.2,i.:, i)ei' cent,)e but, nriy ranlie i'ron 0) (i per
c:ent) tu ilro (t5 per cenL). in such extrei're
'ir(:)ijrlrs, norta-it,ies of' of lrcr"-a6'red ani-rrals -,^.ii- ii
r:rrr['e frr-,n ].ilLl t,ci 2'i iirdiitrtlso

i.lerpenriingi on c;r.lv-ini1 success 't,iLe net annu:11 cli:tni'c i n t,lds pcpula-
Lion of c:'ll) rnusit-oxen vri j.1 r.rnile beLi:e':cn --i9 lncl. +11t) :luitnrLlse
ui l,li ir iric;rlr o1' ":,:;.

i.i' 1,irjs trci'i on;i.l nonui;it,.r orr oll (.)'10 Jras becrr undcrcst,tl:,rtt,e-'tl, saJr D./

5u' Del'cr-.ntir illricir il; rltirer e:<i,r"sme, tile;tnnual. iticrci,se of tire
corr.ect,cci nonr.rl:,-tjorr of L'tr':5 anjniLls , ciccordln5' Lo tiie nocJel outt,-
lineci above, niilnt, r;1i1,(.,(-. fron -L?A to +I'17 anirlr-Lls i;itir a rneiin
of +Uji.

:fil:!qjr" _g!*tj.-"_,'' s-Liry*! i o q s- ! n t c f c,,i 
_ _i:i_::@

/'cc'n,,,*-i,rn I . Tcrie f i l.!ir;, :()',:) SUr;, csLc t,i,t. [;r3;1 f lrt:t-.o n't:,1 irr, Si:ct.lcrljj]:]qll'le*ut]|l . rLl(uI \J.l\i-. .,/r- / !ru[)l !..JUr urr\. '-)\j!' r ..

j.rl flr.vt-:'"ii' ojl cc'l,'JS, Derllilps 'i.,t; ulic r.:itic Lr.'ii;:1o
i,cttcver, i;iLe iinj t,crl d:'Lti:. silrci; ci.,ns.i c.ir:r":,.i-,Ie vari-:ltj.ci:r
;i ;xl i,irc a i,tl:or irrioi..'i,gqi .i. uonflcl:vli i,i"v'e I :1 rat,io
pc ;r.i "Lif iljor"r) ilrc cj se i nf'orri:1.'l-,j.c-: i"r c,1' 1,ir:Ll; reg^ioni-r..:-
t-ru'r.; f :.;.1,-i- Cr l-t"

llsst.il'iLl)L:Lon 'r). Tlri I i-'ii r-u'e :l :: t,lli',cn -L'r(;t,, Lc:;.li-e (liro!,:L2i,).
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/r.:q-,mr.,1.-i nn f . tjnrJcr f aVOUral;le nlt,ri i,iOnaI i_:'..rt:gitj OnS, {lI' j-j' lrreJ

cal-f j-s 1osl,, uol,JS me,i- '*rrccjucc calves wit,l'r 1:r:,aber
1'rertirrcnc.'1 i,Iian tiris assunl:Lion aIlot.rs o i.oir ?".. t'! e bire
.f'.L nciinpr, oJi c irrcersses r-,-t' elit:rr.::i :rLecl ad ult inus!;-oxe n
in i,he stud;y arcci. (gSS i"t'e:enan, i9?1; ',,"'ai-rle; ',)))s anci
t,L:te lc-r.nr calj' nrod,uci,ic'n fi;,1-rcs in srJn'(e l-e al"s
(i'ene,r r Lr65: Tt-:irie 2i:) su1l, ,.::rl, i:ir;,ic nutr:i ficn
clrie:; exert i'L r)et;ative ef-i'ecf ()n f'r;t'Li.iii:.',' in i,iris
rei',i L) n.

@.Tlljs:],SSuI|lpLionistl.iosL.silcr:u}atir'elirj.rrlrrlj-Lierl.1r''
i-np,recise, tiub prescnt i<nc;wir:rii;e rlcrr;s nof ,':"1-1oi.; arT'
c1',i;i1.ificat,:iotr. ,ln we:,r.i; sul;'ort ol' file i-rtcirs field
observl;i,ic;ns j nrj.i-r::.Lc 't,iril'L al.,u.L,'ij :rs inarD,' -i'en:Lie s ci.l.e

Ls riralcs, r,.rrci "i,ir.:li, ils onc] vxlrlcj e>lnect,r -i'ct^ier I'r,r,;gni',rl

a.ninrils i:r1"e ilounci dc;rd Liu-rn Li-i'ose cl-assii.'iei.l ij.s

cj t,irer I'erciuli,rr or I'oLl r? 1l"r'ei-rlnatr, L)-{|L: 'i'ilt.,}e 'l).

A.:qt,mnf inr' 'i. Tilj s 35sjLuirl)tli-On r:XciudeS t,he lrOsSjbilii.V Lirab sOnerrv u \'^rs r w rr ../

r,.:cl'l.i.ction in -iei't:-]i t,;' results fron br:rreri cowse
aborted fet,uses or )^ti l-lbirths. T he !"nportant
relationship cxrsting bcbr^;eet"r nuLrj"bi.on ;lnd ferLiIiL";,
has been sbressed br,' Iener (fp":r: 65, tll) bui; no
""-r;r'; ^^*,icrn o-fl tiris assunnl,ion is })ossi.bie rrL the\1,,.1r.-L_r. 

:r:,"r",'] 
\_,,_r ui.rri_,

nrcisent ti-me.

iissuru*iojr .cl. iuheLher ncrb;rU t,..' ::esults f'rcinr pre,dat,i orL, rti:rease or
riut,r-it,j.on:rl :-nsuf-l'iciencrrB 1,iie r:col-ol,y* ojl i,lij s sneci-es
suflile st s i,i',e oiar-rsiiril-i-ty t.'-l' cir: ns:i 1,.,.,-cierent:ie,nt Dor)u-
Ltb-l orr ccin'crc;1 lr:e clra.nism:i. iJu.Ll'r t,ional inadeeuilLr..'r
t';:i;l,cr 'l,lurtr rtrecl:rt,i on oi' c..i-lli;iit,c, ;lI)I)c:it.i-si t,o t"rt, i;iie
prj,ric "f l,"ct,ot' j- n r)opuletj orl uc,nti:rtl i sqi: ;':r'b'i,s:
I,(t(tL:?i -L'or cl-j :;cussi-on on cir:nsi L.i.-rlcr;cnricnt rrrri;u-re oi.'
t-tLt,r-i tj c,rrrrl sLrcsl ), :rnci sutci'r [). i)or]ir.l:1i-j on cicirucsi:j&nj,
t,tc-iulcl sjmi,1.l,,'lneousJ-y a-l-:lecb c.r.,Li't::r.'di.,.cLj.c;ri;Lld
nrc.'r'LaliL.y' ir"s r.;el-i as i,lie :;r-ry'vj v::i o-i' of iier'-alie p"rr)LiDS e

.-o_rylgplqn

'i'he rluot;r t.-f t,welve adtrL'r, rnttsk-oxen lega.il;,'h;irvesbed eaclt:;eF,tr j-.t:

arn Jnsi;3ri.i.'icarri, niltbr:r in t'el:LLi.on Lo fhe boNal nrusi;-o:l 1;opirl.at.Lon
oll arcbic tlariad::. ancl eviln jn r"eLa'i,.1-on 'co i;l'ie irr:1ru1:,r-i:,ir)n iniiabiiing
tlie Jones lioutrcl rcgion rthere 1,he inrnbin3 tiL,.:es; olace" ir(ii.tCIv.jr, in
sonte J,rears: t,hi:"'1, mmber nav ile. ;l s:11:,nific:itrt ir:.cticn ltjl Li'e anrrr-i.r.I
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i ncrcase in i,itc:
it;rs l)ecn r',JSs--l-.r'

il,e neb i-rict'r;l."sg
-:i:'* i"l- cxcL-eil 1;l'ic

i'rorn ?runi:i.n,' itre

olr

sbcrcl", cr/elt i.i flrc est:L:'i:itrri i:l_ze o.f' t,la.L sfock
-inrler-esL-i-rnaLccl. i''r.rJ'Lirenl()-i'(i, in scrrrc .v'ciil'.s
t^;j-l-l be nc;;;iLi-ve, J,lr:i{., -is, 1,:ie niit,rrir..i_ incrt,aij_Ly

nwtber oil calvcl"; rrro<li;.ccil e"rrcll 1-cj.ore iassr.:s
t,a"ken i.n'.<; ilc;r:unt.

11, is irnr c,,'- i,:r-rt i., fo.r iirl"oir.{:r:)l i,- itt, itl.r:r.DOSeIj '[o i;ilow ',,; jt;,rt, i s t iit.;
pfoi.-r:,til l-iii,.',r o il iiLc s Locl., lciticVinl, ,.r net, ,_iitirus.l_ i- llr_::.clr[;r] o ra Loiot
l'-,rob.,*., LLj. N,,' (. ,i:;t r r.l-)-i trl L'rciluent ;7ears i.l ilc n i,,,c iri:rcs t::i-1:irer cic, noi;j llcrc;Lse .J: ai:1,r.i.'t.lJ.',,' rli.;r:;^:i:it-1,.-e) iitr-;r su{:i,]'e,:ti t,i,e ne e<i i'or. v.el'\r
l;t"i'i n1't.)nt, ;',.1'oLi:ci;ion :'irlrj ni- {.,}tL: i,::cr:rij ngt l;(i:ison, :rnr.i j ttrieeriI lriii\:
:'rrobilbl.tr r rlrii cri'u-; f ire ilot;rl i'o:: i'ur''i;ller r-lclr,Lt:, i-lr;-Ll i:csciu"clt t;o
cluc j-ii;r'l,e L;lror<;,ri-it1.,' t,lrc ;o tr l r.rreerlinir c-,rjl-e o

(,;iicuf it:..c;rr:; 1rlsr:ij oIt j.,iic nonul-,:lt,ion moclel r.rut,i:i-rir;tl r,rorrlrj .j-nriic:Lt,c
l,irill, a c:rll'ur'oij oil ll-j.] pct: cctii, is reqirir.:ii i-i'rrrr-rrlucti-ori rs Lo
b;rl.rnce losscl; (i;norinl- t,lre c.,' j-'ecis r-ri' rrri.1ir.;,itlcn :'.ni,o ur rrui o.f
1,:"rC t:-:r'ea)n Li..:rta ri:poyt,erl 'i-n 1,irc literaLirr€ i icner , Lli:2: '*iir)l€ Zir)
;iricl frofi r'ccen'L i::une survcJ,rs (i(r.l;-1,crottsl,l;,', ,;ers;c.,n;rl- (,toi;riltijoir:lrtj-on/
iniij-c;tLe t,lt;il, otl l, utrt, gl' I I Set..:;.r,,1Le occ,i.sionl.; the c;;.1_f CUCD of
Lite helis on i-llcsinere Isl;:.nci, 'rr;ls bc-'],:ri,,r l,irls level. L,bsei-v;:.t,ions
litiicic br/ Lrl'il,:c-. il,io::ci rcsirieir't,s ilt jgb,) ilnrl 1,.r'iU inr]icii;c firi:.f ca}f
clror)s af 1-:.1. rinrl J.1 per cent .resDect,ivel;,,, riccu::r:tj i r-l t,lro:;e tv;o
'v-,1;.ili5 ( .i{,tril.,rs r-tn, :x.lrS ortlr } ctolilnii n-i.cl+i,:Lo n) "

.'siiri: i,ite oitsi,t'v;'r'u j ons orr cllli c.f oi) oitt ai ne rj ,;-'cl- ;[iipi, ,tj-' i,iie ,j,'(j{}J,s
l,-,i:iwcctl -J.l:;a :rnrj .L)'i,- , Lt, j-1,, Secr) Li;:i't Lirr,;i"e is; a s;li ;:lrt1-,. lesS
:,l i-l) r:l\ui,jtt i'l:irir:c i;. );'7 rrrobabj- h [' j t,] r;t t, j :.i iir jl,r f .avct1 :],ei r 1,,te
l:i;;l:l,.oillll l:liiiji;-ox l)oi)Lri.iLi on l;j -Ll ].iiilii.e ;,oo{i -i 

*rs lt:_r.i1_r'a.L .l"olt:;r);,;,
.ioidcvll-I't i,'rir-t i,lircii,;;-t i--'t,'rj.cic::s ,trrsL irL.) l,rtiricrl, (:l) .in :lot"1{- r,r(-)il.I.se

Dr:rii;rl.s I jos,;i,r l'terc{s "Ln 'r,.ir-Il-'i-c,i,rij i.);lt:Ltj r:_i' 1_,irtt rci.i Urj c_..,r:r:Lert,:t;
rji.l-'.i'ert:lrL dr:1.1''c,.:s o1' c:l.l-'iri ni' :iucce,ss; i;irc cii'cr:t; t,iit'rse i.j.i._i'"r'i:;,r11,-l..js
li;rve oi't i;ia:;lt_, nl i,lic s:g,1-;!jttli or cl-<.:t.tr}.L lr0r)r.rl::i.l_c;i:r l,.t{.:iL):,.,.,r,... _fe*
r:la: tts t.lt'ttj':iLrtrnj rir:rl: .tnr_1 ,2,, ) j-c.r. i,lir-' nt.lt.f,.o::l,j ,;il otri-,;1j-1i1 11y, ii..t,:
rlr'clr..Lirili'i,l' 0o),,'y ii(i ilccounL iiiir; i,tii.cil ui' Llic trl,'l.nj.ixJc; ,:;i' i.,;lc
i.,osj.fi.,re irir[i neilati-"t'c ;rn;-^trtr] :Lrrci,"e;:ie i-itsn Ij, : r; o'i.;vious i,lti,t
oir.: lttoocill calvin,' ','i :,r c;-il-irtot l,c ',-;J.:i-:r: :$ "i,i.e clcrto;"1.;ri-;iiic .ii.
si.,lt"L,-sl,icll t-.r1'Li1.v;itreii1; rsi' onc tr itlr.t:" "','ciir,



i-) tr

if , ratl)cl: ',.,rr.'tn r)rov"Ldinl: i,lrc iLnsrrers reciuircd i'or rili,-:*'tlliil
^^h^-'+ 1,f ii-s tcnf :iLi"Jc riro(icl i ndi cirbcs or sugr:ests i:,e sortllt.:, I l.tL.titlIL: ti U;

oI'questions iirat still nec(l No irc askede tiren t,nis exercise
ira.,r not ber:n -r-n v::Ljn. Tire arrt,nor.j-s gra.Lefiul Lo.ure iJ;rvrd
Serlleant, oj' iiontrcal .'Lml iir'. []lcn Sar:riei'soi:l oL' i-irbana for i:elp-
ft-tl conrnrenf r; ofi e,'rl-ier rrei:s-i-ons of thi-s riiret:; Lrovrevc:", L:ie
opini ons :r ncl eriiorfi :1rL- ltitclll;g itis (rwr].

,ierj'erc Ltccs

irrcerilitnr i'iilbon illo.ir r l:f 71. 1'oirl.t1afi o rr r:'i:ilr'i:1c)ie;r'-ist ii::; oi. nusii-
o)i i n i,i11-' .Jonc.'s llound l.lol.iorr o"[' 't,irc I'Ji-;r'1,hr.;i:s L Ter:::i tr:r:ir:s o

a,toL,rnal ci' ';iil,,i,!i.i-ii_g:nuctgg1 )) ( :,) t iL:j-]l_t;"

1r",,+.,-.."-1--- i' l T ^J-+,-^^ T,,'.I - 11 -tr',{'., l1.-^r- .:1.-.: !r^ -\i : r:.,!!,!c1r,ur rJu,rbf!.y r i'. A. Lel,ter, jrr.L,r 17 : 1t53. il'ort Srrii"th, li.'Jn!. *

L'i -)-'.- ^ -jrrr u.vDvr.re ,r.iJ. Uc'nvers.iLi on, t'{ii,',,' 3t,,, L9'iti. tirise: ii'ir-'rC, i,i.v,,nT.

LeriL, Pet,Cr Ll. in presS. ilusk,-OtC irtitDiLliCIrrO11i, uonirovcrsies j-n
ilc.rrbli i\Reric{}. }-lislur:ical Conversartiono

Lesl-ier rr.l1. 1,9bt;. 'i'licctretical cc;nsideli.i.bionri r-r.l' Lirc intrr nsic
r:rf,e of niibural i.nc:'era.se pl-. tt'Z-;:55 i-n'1'6118y, ,1 .S.
(j,:".t:. bclow).

Tr:nr:rr J.5. l?65. i'lllsi:-oxcjr_f11gg!i1i*. .,arr;ritian'',iilcl}rr'e Ser"vice,
r"ionr:qr;Lpn 2. 0btai,la.

vil;e, ChrisLi;ln, L)b7. r\rct,:i,c a"nirn:rls -Ln relat:Lcn Lc, r:lina"f;ic
llluc tu;:.bj-o us . ]'ieCcrel_eser orn tirjlljljjg I /U ( i ) .

i^,'iit t, liennei,h :1.i,'. L9ob. ijcu@i!*ry:l,crjsti.
i:ci-ir':l.t-i1i_1I. l,lew Yor.k
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OU\IST] TUTI{I}I UT. 1.J]T] AR(]T;(; C TtUif, A
(Original ConsLj-i,ution, L5 January, lglj8 )

The 01ub shall be c:rlled fire ATICTIC CIIi:CLE

TLre object i:i' the Club sirall be:

66

1.

2.

?
-)a

(i9t-'b )

( rpLi; )

(n) to en;Ll,rle bhose inLeresLed in Lhe Arctic to
meeL ior ini'ornra.I cliscussicn:

( b) bo keep 01ub nernbers i.nforned of curre nt
events i-n bhe Arctic.

lianbers hip shal-l be ope n to all tirose r"lho are or have
been acbively interesteC in the Arctj-c, (lglrtJ)

J-1. The annual membership fee shall- be Seven Dollars for. residenbs
of the Obtlwa district, aC. Three Dcl"lars for fion-r€sidenbs
(defineC for tiris purpose ils those livj-nfj mcre Lhan ten miles
fron Ottawa. ) 'lhe fee for Libraries rind Public InstiLubions
irrespective of Lheir location silall be irive Dollars.
Membershj-a fees become due on Januarl' lst, each year. Iulembers
whose fees rsnain unpai-d af ter lriarch lst shall have their names
removed from the Club lisf. l-ees patd hv mernbers joining in
Oc.tober or laber shall cover the perioci to i--iecernber 31sb of
the followin{j year. ( lg7l)

5 " A member nily be suspencied from the 01u'b b:, a naj crj-Ly vo te
at a rep'ular rneet in[i. ( lgi]F, )

6. The offjcers o.f the UilrL, sliail ccnsist, ol': (l.9lr!-))

President
\rice-Pre-side nt,
Secrebar.y or Joinl, Secretari-es
Treasurer
Eclitor of the Arct,ic Circular

The Cl-ub business slrall l-re transerctecl bJf * rJcxnnj.itee ccrr- (f>,i+[r)
sistin6l of tliese offj.cers and not ferrer than Len and ncb
more thern fjl'teen adcij-Lional resident mernb€r.so l'ive members
of bhe Cornrnitt,ee shail constitute a quorum.

7.

fr Thls is 1,ire Consti.tutiori as
I'leet inl: cf the ;\rctic 0ircl_e

arne nci eci I'i-r l- I oil j. r+ ; 'r, he i' rr nua i
-i - r^*..^-.- 1971.-Ltt crcitlLr-1J,.y,
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6o (") The President and Vice-Presj-der:L of fhe Oli-rb siiali be (fge$)
elected ab 'bire Annuar General- Ileebing; for a Lerrn of
tt'lo years, afber wi:-icir bhe;"' shali aubonabical\r reLr:,e
arC not be eligible for' ;'e*elecbion f'or Lhe s&riie u:ffj-ce
until one year has elapsedn Tire :'etirj-nfl Fresj-denb shal-l-
becorne an ex-officio nember of ifie cori;:riif bee i:"rrinr: bhe
berm of Lne succeeding Fresicienbo

(b) The Secretary shal-l be elecbed at the Arinual ,,jeneral-
I{eeting for a tern ol' three }re.rrs" TLie -eecret,ary shal.l
be eligible for imrredjiite re-elecbion.

(") The Treasurer shaii be ej-ectecj aL fhe ;\nnu:ri Gcneral
I{eeting: for a Lerrn of t,irree yeallso Tnc Treasr.rrer shall
be eligible for jrrunediabe r.e-elecriono

(A) One-bi:rir:d of CornmiLLee nenbers oLherr ttran the Ulub officers
shall rebire each year. New Comnri-ttee nembers shall be
elected ab bhe Annual Genera.l lrieebing for a benn of blrree
years, after which the;r shall nct be e].!_gj-ble for re-
el_ection unbii one .]rear has elapsedn

(*) The commibLee shall have povrer bo fill bernporarily ar{y
offlce bhat ma;,. becqne vacant beLween bhe Annual General
It'leebings.

The club wiIl1 so far as possible, hclrj regular rneebings once
a rnonth during the winter" (19,1+8)

lo" An Annual. Genera"L l{eeting shal} be held in ea,c,l'i }rear riiu.inpl (rpLti)
Lite month of Jarntary i'or the el-ecLion of c,['j'lceyr;, anC Lhe:
presentabion of the auoibecl financiaL sLabenent"

L)/

()
/a

11. Tvlo menbers shall be clected af bhe Annual l]eneral l,leeti-nE
to acb as auditors fot' the ensuir:fl "feerc

( r-9i+ir)

L2. Ary arnendraent,s in the UonstituL:lon siia;I be consitr*recl ;tL e ( lpLt,)
reiiular meeLing, nofice l",av:.ng been gi-ven at Liie pre11iclis
neetin5';, anC shall require for adoptj-on a Lwo-'bir:i-r'cis majori'b;1r
of those present, and voLinfl.
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Oorresponcience shoul Lre

addressed to t he offieer concerned,
c/o The Arctic Oircle,
Box ?-068,, PosLal Sbabion D,
Ottawa, 0ntar.io
KlP 5w3

Arcblc Clrcle l,ieebiruis

-------..*-
The regular meebin5.rs of the Arctic Circle are held on bhe secorrd
Tuescla;,r of every month ab U.3O por1. in the Officers Mess, l\o. 9
llrp^nsporb Cornpanl'., lt. C.A.So C. o Cat,herine fji,reet ab the corner of i,jank
Sbreeb. Tire bar opens at b p.rno, p;ivini; nc,rnbc:rs half an hour for
socj.a] arrl business discussions before Lire meelinli begins ;;ncl Lire
Iruesi, speaker" nives his address*

()ub-oll-t,own nembers who wish bo receive noLices of Lhese meeLings
.rnd, thereby, be inforrnei in acivance regaroing the guesb speakers
aru1 bhe topics io be discussed, slrould acic{ress i,irej-r requests to
t,ire Secret tr.yr i'ir n Kei t,h C. Arnold .

The ArcLic Llircular

?he Arcbic Uircr-rla{ is published bhree i,jrnes a year oJ'tener if
tt'e6loE;Iffii.alreceivec1pernibso0orresponcencerDaF€ISarrd
reports are lrelcornei frorn :r.11 nrffibers, frorn persons living in bhe
i'lortli, or f::orr an'yone having informabiorr on p;eneral norbhern
act,ivitics, resea:'ch ard bra,vell or" on +;eclinological, indusl,rial or
social developrnenLs. 0ontributions a.nd correspondence shoi-ild be
addresseC Lo iire lft1itor, I'frso l,i:rrgaret l"lcntgomery Larrder.

Baci"; 'i ssues ol. fire Arctic Oircuiar are available, sirigrle conies at
;|;o.5Oanccornn1eLeffitodX):1iiUU.L)b"iler1ues|ssirouii
be addressed to i'ii-ss iri:rn. i'iirpky, irublicafions Secreiar_l-.

Arctic Circle t'ies

/r few Arctj c Circle bies f'eaLurinii a
backf:round are stiII av..rilabl.e. The
wisiing to purchase ties should forwaro
Treasurer.

'vtilit,c narwhal l:i-t a nalt)r bl.ue
cost is {ij"50 eacli. }'{ernhers
their reqiiesL bo Lhe:
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