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FOREWORD
BY

RT HON LORD SHACKLETON KG PC OBE FRS

The Joint Services Expedition to Borup Fiord 88 was the third mlitary,
arctic expedition of which T have been patron. They are following a fine
tradition established in the second half of the last century of conbining
adventure and scientific research as a useful enployment of their nmlitary
skills. | was fortunate enough to acconpany them during deployment to and
recovery fromthe field and was greatly inpressed with their enthusiasm ana
dedi cati on. The scientific work broke new ground in several areas and there
is no doubt that this expedition will be recognised as one that has set the
pattern for future nilitary expeditions

| would like to congratulate Bill Hankinson, by now an experienced polar
traveller and his colleagues on their successful expedition to a wonderfu
but difficult part of the Arctic.

SHACKLETON

CGovernment Library
Government of N.W.T.
Laing #

Yeliowknife, N.\W.T.




JSE BORUP FI ORD 88

PATRON

Rt Hon Lord Shackl eton KG PC OBE FRS

Captain J Brade

M R Burton

Sub-Li eutenant B Crawford
Captain R Dow

Captain J Free

Flight Lieutenant K Hankinson
Captain D Hargreaves

M T Hedderson

Squadron Leader J Knights
Flight Lieutenant | Meiklejohn
Li eutenant H Parker

Flight Lieutenant R Smith
Flight Lieutenant S Sunderland
Ms G Sweeney

Corporal D Wal ker

Doctor P Witfield

Squadron Leader.S Young

N

”.--._ 3‘\1‘..}- :n"";}iﬂﬂ N n_...'
T A G Inemranye.

TN Ve

MEMBERS
6 Gurkha Rifl es

Royal Navy

Royal Engi neers

Royal Horse Artillery
Royal Air Force

Royal Engi neers
Menorial University
Royal Air Force

Royal Air Force

Royal Navy

Royal Air Force
Wonen's Royal Air Force
| mpact Phot ogr aphy
Royal Air Force

Edi nburgh University
Royal Air Force

i



| NTRODUCTI ON

Expl oration has been the hobby of the under-enployed military man for centur-
L “ies and today we are little different; if there are few wars to fight then

the thoughts of young, and not so young, men will turn to adventure in faraway

places. The Services have long realised this and have used exploration in -

its various forms to channel surplus energies in a socially-useful direction;

early exploration of the high arctic owed as much to the desire of the post-

Trafalgar Navy to assert itself as to any belief that a shorter route to the

East was feasible. Mre recently, although Charles Darwin and nany em nent

Victorians preceded us, there has been a trend towards the conpletion of

useful scientific work on such expeditions.

The benefits to the Services are threefold - young men and wormen are given
challenging tasks in difficult circunstances, graduate officers can continue
research in their specialist fields and these expeditions attract favour-
able publicity for the role of the Services. At the same time civilian
scientists benefit from access to logistic support and the occasional
penetrating insight of which the mlitary nmind is capable.

This expedition had its origin during a simlar task on Ellesmere Island in
1980; four of us, Hankinson, Knights, Burton and Meiklejohn, resolved to
return - all we needed was the tine and an excuse. Many things got in the
way; Hankinson was sidetracked to the Antarctic, Knights to Greenland,
Meiklejohn to Belize and Burton to his career as an author. Only in 1985

; were we able to start planning for the task that would dominate the next 5
years. Qur aim pecame to make a conplete biological survey of one of the
renptest arctic regions using both professional scientists and enthusiastic

. amateurs.  The expedition was approved by the Joint Services Expedition

i Trust in Cctober 1986 and from then on enjoyed the strong support of the

armed forces - particularly the RAF who provided all our transport and

adm ni strative support. The team was considerably strengthened in 1987 by

the addition of Dr Philip Whitfield and Terry Hedderson which gave us access

to the latest work in their fields.

PR,

This report is the account of how the expedition was planned and what if
achieved. Many of the topics are still only partly covered, since the period
that usually elapses between research and journal publication does not fit
easily into the nilitary regine of rapidly-changing posts. W felt that 2
years after our return was a reasonable bal ance between conpl eteness of

papers and the requirements of the Services for pastures new. Even on this
limted evidence we believe that the concept of a large, broad-based team

of mxed ability, as pioneered by Steve Wllians in 1980, has been vindicated.
Team size and length of time in the field gave us the edge over conparable
civilian studies and overcame our |ack of recent research experience

This final report is in 2 parts. Part 1 covers the admnistrative aspects
and sumarises of scientific work while Part 2 is a collection of the scient-

ific papers so far conpleted. Queries on either part of the report should
be addressed to the editor bel ow

K W HANKI NSON
Leys Cottage
Checkley

July 1990 Her ef ord
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TEAM MEMBERS
JEREMY BRADE . Aged 28, conpany conmander Gurkha Rifles. Educated \Wélls ’
Cat hedral School and Oxford where he read Zoology. Previous expedition =
experience in Iceland, Norway, Borneo and Nepal. Single, helives in .

Sonerset.  Expedition duties: O nithol ogy.

ROBERT BURTON. Aged 47, author. Educated Oundle School and Canbridge
University where he read Natural Sciences. He served with the British [~
Antarctic Survey from 1963 to 66 and 1971 to 72 and has been an author and
broadcaster on natural history topics since 1966. Scientific advisor to
JSE Liverpool Land in 1977 and JSE Princess Marine Bay in 1980. Single, he
lives near Canbridge. Expedition duties: Scientific advisor, behaviour

of arctic hares.
BRUCE CRAWFORD. Aged 22, seanan officer Royal Navy. Educated Repton School . 2
Previ ous expedition experience in Geenland. Single, he lives in Birmngham :
Expedition duties; met eor ol ogy, nountaineering, boating.

i
ROBBIE DOW  Aged 27, troop conmander Queen’'s Gurkha Engineers. Educat ed b

Perth H gh School and St Andrews University where he read geology. Previous
expedition experience in Norway and China. Single, he lives in London.
Expedition duties: geology, arctic wllow survey.

JULIAN FREE. Aged 25, troop conmander Royal Horse Artillery. Educated
Queen’s Col | ege, Taunton and Exeter University where he read physical
education. No ‘previous expedition experience. Single, he lives in Devon.
Expedition duties: psychology, general assistant.

Bl LL HANKINSON. Aged 37, navigator LXX Squadron. Educated Kimbolton School

and Liverpool University where he read economics. Previous expedition

experience Iceland, Norway, Kenya, Ellesmere |sland and Antarctica. Marri ed, .
one daughter, to a surgeon he lives in Herefordshire. Expedition duties: :
| eader, meteorol ogy, archaeol ogy.

DOM NI C HARGREAVES. Aged 23, troop commander Royal Engineers. Educated
Sedburgh School . No previous expedition experience. Single, he livel in
Buckinghamshire. Expedition duties: boating, behaviour of arctic hares

TERRY HEDDERSON. Aged 28, post-graduate research student at Menorial
University, Newfoundland. Previous expedition experience in Canada. S. ngle,
he lives in St John’s, Newfoundl and. Expedition duties: botany.

JERRY KNI GHTS. Aged 35, supply officer Royal Air Force Stanbridge.
Educated King Edward G ammar School, Chelmsford. Previous expedition
experience in Norway, Geenland and Ellesmere Island. Married, he lives in
Bucki nghanshire. Expedition duties: deputy |eader, stores and ornithol ogy.

| AN MEIKLEJOHN. Aged 41, photographic interpreter Royal Air Force Branpton.
Educated St John's School, Leatherhead and Portsnouth Pol ytechnic where he
read geography. Previous expedition experience in Spain and Ellesmere
Island .  Single, he lives in Canbridgeshire. Expedition duties: remote
sensing, habitat survey and botany.

HENRY PARKER.  Aged 24, weapon engineering officer Royal Navy. Educated
Chel t enham School and Canbridge University where he read engineering.

Previous expedition experience limted to sailing and kayaking. Single, he
lives in Gloucestershire. Expedition duties: limnology, arctic charr study.
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ROGER SMTH.  Aged 38, education officer Royal Air Force Uxbridge. Educated

Weald School, Southanmpton University, where he read archaeology and history
and Oxfard University where he conpleted his doctorate on Roman settlenent
patterns.  Previous expedition experience in lceland. A professional
archaeol ogi st and TA officer prior to conmssioning in the RAF.  Single,
lives in Sussex. Expedition duties: archaeology, administration.

SARAH SUNDERLAND.  Aged 27, education officer Royal Air Force Cosford.
Educated Diss Grammar School and London University where she read zool ogy.
Single, she lives in Derbyshire. Expedition duties: entonology.

GERAY SWEENEY. Aged 36, freelance photographer. No previous expedition
experience. Single, she lives in London. Expedition duties: still and
vi deo phot ogr aphy.

DAVE WALKER.  Aged 30, survival equiprment fitter Royal Air Force Kinloss.
Educat ed Lakes School, Troutbeck Bridge. Previous expedition experience in
France, Spain, Switzerland, lceland and G eenland. Married, one son, he
lives in Mrayshire. Expedition duties: nountaineering, boating,

ornithol ogy assistant.

PH L WHI TFI ELD.  Aged 29, post-doctoral researcher Edinburgh University.
Educat ed Monkwear nouth School, UCW Aberystwyth, where he read zool ogy, and
Edinburgh University where he conpleted his doctorate on social behaviour
of wintering turnstones. Previous expedition experience in Finland and

| cel and. Married, with one daughter, he lives near Edinburgh. Expedition
duties: ornithol ogy.

STEVE YOUNG  Aged 34, engineering officer, Royal Air Force Benson.
Educat ed Scarborough College and Canbridge University where he read
Natural Sciences. Previous expedition experience in lceland, Single, he
lives in Wltshire. Expedition duties: geology.

he
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THE EXPEDI TI ON AREA

~ The expedition operated on the northern shore of Greely Fiord on the west

coast of Ellesmere Island within the Blue Muntains and the two bays of
Borup Fiord. Al activities took place within an area bounded by |atitude
N81° 05 and N80° 30" and longitude W85° 00’ and W8° 00’

Borup Fiord was chosen following a short reconnaissance of the area by a
teamled by CPO Steve Wllians in 1983. Hs view that it was suitable for
an amateur scientific expedition was reinforced by inspection of Landsat

i magery and di scussions with George Hobson of the Polar Continental Shelf
Project. What nmde it particularly attractive was that no biological or
archaeol ogi cal survey of the area had been undertaken and there appeared to
be good opportunities for studies, such as that of arctic charr, that were
not area specific. The proximty of the Atnospheric Environment Service
weat her station at Eureka and the substantial nunber of projects being
conducted on Fosheim Peninsula would enable us to conpare our single
season’'s results with nulti-year data.

The terrain of Borup Fiord is nountainous with deep fiords and large valleys
dom nated by braided rivers; one of the better descriptions that emerged
during the expedition was 'Glencoe With glaciers’. The |andscape was forned
by sedinentary succession ranging fromthe Carboniferous to early Tertiary;

i gneous activity probably took place during | ate Cretaceaous and the area
was uplifted, folded and faulted during the Eurekan Erogeny (40m yrs BP).
More recently, the area was probably glaciated during the Quarternary and
strong glaciation during the early Wsconsinian is possible (King 1981) but
this cannot yet be proved. It is however possible that parts of the area
remained ice free even at the peak, 18-20,000 yrs BP, of the Wsconsinian

gl aci ati on. The valley plains were probably formed around 7000 yrs BP
(Barsch in King 1981) while the glaciers are probably still close to their
maxi mum extent following the climtic depression that ended around 1925.

i

Borup Fiord and the surrounding seas are frozen for most of the year; although

Esayoo and Oobloyah Bays appear to clear reliably every year, due to the
influx of warmer water fromthe rivers, there are many years when Greely
Fiord does not. Cimtically the area is considered by Maxwell (1980) to
belong to the same zone as Nansen Sound; there is however evidence that it
falls between the continental and naritime zones of Ellesmere |sland but
shows nore continental features than Eureka. This favorable climte
produces a diverse and, by Ellesmere |sland standards, prolific flora that
supports substantial nunbers of birds and mamal s.

Base Canp was established in a gently rising valley at the eastern end of
Esayoo Bay at N80° 52° wsl°e 45 ; 23 kmlong and about 4 kmwide this is
separated from M dni ght Sun Valley by a |ow col. The area is drained by a
glacier-fed river which flows into the head of Esayoo Bay. The site was
chosen using air photographs because of its suitability as a pz and its
proximty to the research sites of Henry's Lake, The Clines and Mount
Rabbi t .

Ref erences cited:
Andrews J T Reconstruction of Environmental Conditions in the

Eastern Canadian Arctic During the last 11,000
Years in: C R Harington: Critical Periods in the



) Quaternary Cimtic History of Northern North
Anerica. MNational Miuseuns of Canada, Ottawa,

. 1985.

Brasch D Zur Gernorphol ogi e des Expeditionsgebistes
Dobloyah Bay in: King: Ergebnisse der Heidelberg
Ellesmere |sland Expedition. Dept of Geography
University of Heidelberg 1981.

King L Gletschergeschichtliche Arbeiten im Gebi et zwischen
Oobloyah Bay and Esayoo Bay: in King as above.
Maxwel | J P The Cinmate of Canadian Arctic Islands and Adjacent
Waters. Mnister of Supply and Services Canada:
O tawa 1980.
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EARLY EXPLORATI ON

“The history of Borup Fiord is a linited one; alnost the last part of the
northern hem sphere to be visited by Europeans it has, both before and after
its discovery,” been bypassed, avoided or ignored by al nost every ngjor
expedition of the late 19th and early 20th centuries. Ellesmere |sland was
sighted by WIIliam Baffin on 10 July 1616 and he | anded on either Ellesmere,
Coburg or Devon Island; in the true tradition of polar exploration his
results were derided and his charts nislaid and it was not until the voyage
of Sir John Ross in 1818 that his findings were confirned. For the next 40
years polar explorers were sidetracked into the fruitless search for the
North West passage; although a considerable area was mapped it was not until
1853 that white nmen again set foot on Ellesmere |sland.

From 1853 onwards exploration of Ellesmere |sland becanme closely allied to
the struggle to reach the North Pole; E Kane, Hayes and Hall established the
"American Route" ga|ong the eastern coast but the interior and other coasts
of the island were ignored. Even the Royal Navy expedition of 1875-6
rarely ventured nore than a few miles inland although one of their parties,
under command of Lt P Aldrich, nade the first journey along the northern
coast. It was left to the Lady Franklin Bay expedition, dispatched by the
US government as part of the First International Polar Year of 1881, to
map the inland fiords of Ellesmere |sland. Led by Lt A WaGreely of the US
Cavalry, this expedition ended in starvation and disaster and its achieve-
ments are often overlooked.

Greely organised the first systematic exploration of the interior of
Ellesmere Island and. his records, along with those of the Royal Navy exped-
ition of 1875, give the first clear picture of the natural history of the
area. Exploration culmnated in a. crossing of the island to Greely Fiord.
From the furthest west, on 13May 1883, Lt J B Lockwood and Sgt G Brainard
named the capes at the linit of their vision; one, Cape Brainard, lay at

the mouth of Borup Fiord. "Sergeant Brainard and | exami ned the nmouth of
the fiord carefully with a telescope which after sone time brought out very
faintly a cape still further to the west projecting a degree or two beyond

the last and estimated at 60 miles distant. Between Cape Lockwood ang®
land's end (Cape Brainard) repeated scrutiny revealed nothing but the
horizon”. It was not until My 1901 that the area was revisited when
Foshei m and Rannes of the Sverdrup expedition sledged fromthe south of
Ellesmere |sland around Foshei m Peninsula and into canon Fiord; according
to their account they sighted Borup Fiord but did not attenpt to cross Greely
Fiord. The following April O Sverdrup and P Schei, conpleting a nost
remarkabl e series of journeys, returned to Greely Fiord and crossed to the
mouth of Hare Fiord; their attenpt to enter Hare Fiord was defeated by deep
snow and Borup Fiord remmined undiscovered. The remarkable, or fraudul ent
depending on your point of view, explorer Frederick Cook was next in the
area but appears sinply to have travelled direct to Cape Stallworthy before
his disputed attenpt on the pole.

It was not until 30 April 1915 that WE Ekblaw, Esayoo and Oobloyah, part
of the MacM Il an Crocker Land Expedition, reached the north shore of Greely
Fiord and entered Borup Fiord. Ekblaw found deep snow and difficult going
but managed to hunt rusk-ox and map the significant features of the area.

H s sketch map, erroneously showi ng the Etukashoo river as a third fiord,
remai ned the basis of all charts of the area until 1949. Using the sparse
notes left by Ekblaw we were able to locate his traverse of the fiord to
Nei|l Peninsula from where, we assume, he nade his map “Grant Land is an
area of high relief; great dark nountains, some round topped and snow-

(e}
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covered, sone sharp-peaked and black with gleaming glaciers.. . . . . to nake
matters worse the snow lay deep everywhere. . . . . the next few days were spent
exploring the new fiord which | naned in honour of ny lanented friend

-CGeorge Borwp . . . . . . at our canp site Esayoo and | scraped away the snow with —=
our snow shoes in several places; in all we found a thick, close carpet of

veget ati on. | should like to see these shores in summer when the snow is

melted. . . . . the snow was 3 feet deep on the level and sledging even wth

enpty sl edges, was heavy. M legs seened ready to drop off”.

Despite Ekblaw's di scovery, there was no interest in Borup Fiord by post-war
} expeditions. In 1930 H E Krueger certainly passed by, before vanishing
E sonewhere near Meighen Island, as did the RCMP patrols that subsequently
‘ ! searched for him none seem to have shown any interest in the northern shore
| of Greely Fiord. The Oxford University Expedition of 1934-5, including our
: patron Lord Shackleton, went further north while D Haig-Thomas (1938) went
further south. Only in April 1940, by the Danish Thule and Ellesmere Land
Expedition, was the area revisted; they entered Hare Fiord and only surveyed
the entrance of Borup Fiord froma distance. It is significant that even
at this late date the map published in their report shows Borup Fiord in
dotted, and incorrect, outline.

After World War Il the story of Ellesmere Island is one of increasing
scientific research funded by governnents and aided by aircraft, hutted
camps and reliable food supplies while the herioc approach to exploration
vanished virtually overnight. In 1947 the weather station at Eureka was
established and in 1953-4 Dr G Hattersley-Smth of the Defence Research
Board commenced the systematic exploration of northern Ellesmere Island. In
this he was assisted by the series of photographic surveys, starting with
the Polaris flights of 1947, which corrected the errors of earlier carto-
graphers so that Taylor in Physical Geography of the Queen Elizabeth Islands
(1956) shows Borup Fiord correct in virtually every detail. Now that the
age of discovery was over, few records were made of nere visits but it is
known that Borup Fiord received only fleeting attention from geol ogi cal and
survey parties and that no long-term studies were undertaken. In 1972 an
attenpt was nade to drill for oil on the summt of Neil Peninsula and in
1978 the University of Heidel berg nounted a short geomorphological survey

of Mdnight Sun Valley. Finally, in 1982 CPO Steve WIlians |anded fdr a
few hours, near the feature shown as “Henry's Lake” in the endpapger nmaps
when searching for the site of the next mlitary expedition - his report

was the inspiration and guidance for the 1988 project.

Bi bl i ography:

BARSCH D & KING L Results of the Hei del berg Ellesmere I|sland
Expedition. Dept of Geography University
of Heidel berg 1981.

COX A F M/ attainnent of the Pole. New York: Polar
Publ i shing Conpany 1911.

GREELY A W Three Years of Arctic Service. New York:
Scribners 1886.

HAIG-THOMAS D Tracks in the Snow. London: Hodder &
St ought on 1939.

HATTERSLEY-SM TH G North of Latitude Eighty. Otawa: Queen’'s
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Expl oration and Research in North Ellesmere
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THE EXPEDI TION' S DI ARY

8 May. -The team assenbled at Lyneham for last-minute kit packing and
briefing. Despite the years of preparation we were all in a state of e
disarray and a shopping list was hurriedly devised.

9 May. The day was spent in frantic negotiation with the Royal Air Force
over the paperwork required for our stores. Knights deployed his consid-
erable charm and we were able to squeeze the last few items on the Hercul es. r -
Light relief was provided by Parker who, having been sent to London to

col l ect Lord Shackleton, managed to get hinself wheel clanped in St James’s
Square. Despite this, Lord Shackleton arrived at Lynehamon time and we
were able to entertain him Goup Captain Bell and OC LXX Squadron at dinner
in our l|ast acquaintance with civilisation.

10 May. After a wind-blown photo call for the local press, at which a toy T
polar bear seemed to attract the greatest attention, we departed in a '
Her cul es of LXX Squadron bound for St Johns via Keflavik. After 11 hours

we arrived in Canada to be met with drizzle and fog.

11 May. W flew onwards to Resolute Bay, where the DZ party and stores were
unl oaded, and then to Thule. At Thule Lord Shackleton was net by the full
panoply of an United States Air Force parade followed by a formal dinner.
Meanwhil e, the DZ party collected the stores that had been air freighted to
Resolute Bay for us then boarded a ski-fitted Twin Qter for the flight to
Borup Fiord. The flight was a delight itself - 3 hours of drifting slowy
past the unclinbed nountains of Ellesmere and Axel Heiberg Islands. Qur

pl anned Dz proved to be unsuitable for a Twin Oter but we were able to Iland
on Henry's |ake about 2 kms away. Just |ike Ekblaw 73 years and 12 days
before we found the snow soft and the going difficult; despite this a DZ
was marked that evening and we retired well pleased with the day.

12 May. The Hercules, with the rest of the team plus Lord Shackleton, flew
from Thule to Borup Fiord and dropped the first 12 of our 17 stores cont-
ainers. The team departed for Eureka where they bade goodbye to Lord
Shackleton and were flown by Twin Qtter to our canp by Henry's Lake. Later
in the afternoon the Hercules dropped the last 5 of our containers then |eft
us to the total silence of the arctic. Athough the tenperature was now
falling, at noon it had been an Unseasonabl e -5°C, we were unable to contain
our elation at, after 3 years of planning, being in the right place at the
right time with all our equipnent.

13 - 15 May. Recovery of all our stores fromthe DZ, construction of the
gal ley, ness tent and science hut and the renpval of copious anmpunts of snow
occupi ed every waking rmoment. Closer examination revealed extensive danmage
to our outboard engines but the rest of our stores, thanks to Knights and
his packing team had escaped virtually unscathed. Sunderland and Burton
proved to be surprisingly adept carpenters while Hargeaves and Parker found
t hensel ves occupied with an al nbost conplete rebuild of the Nansen bottle.
There was little sign of life but 3 musk-ox were seen, and a snow bunting
heard in the higher part of the valley, while Sunderland collected the first
wool |y bear caterpillar. Qur first stocktaking suggested that we had ms-
lai d sone food between Lyneham and Thule.

12
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BU LDI NG THE HUT

16 May. The great food crisis was resolved - storekeeper’s error. (\pre
signs of life were found in the formof fox and hare fur; e could not
decide if this was encouraging or whether it nmeant that Burton's project had
been eaten.

17 May. The unseasonable weather continued with tenperatures of +2°C at

noon and -2°C at mdnight, g ker (leader), Dow and Crawford left for the
first ascent of Munt Leith. Hargreaves and Knights rebuilt 2 of our out-
board engines which, despite our Initial pessimsm started at first attenpt.

18 May. The nelt was now quite obvious with signs of water in patches of
tundra kept snow free by grazing hares and nmusk-oX. At hjgher |evels, the
slopes of Munt Leith were now providing some spectacul ar avalanches. g oW
buntings were heard making flight calls and the first ptarm gan was seen.
Late in the day Parker returned triunphant with his day's catch _ 5, aretic
charr 10 cns |ong.

THE LEADER GETTI NG SOME UNSCLI CI TED ADVI CE



BRUCE DURING H' S FAVOURI TE EQUI PMENT TRI AL

19 May. Wl ker, Dow and Crawford returned early in the morning,locking very
pl eased with thensel ves, having nade the first ascent of Munt Leith.
Wiitfield and Brade returned from their recce of Mdnight Sun Valley; Brade
in his report, waxed excessively lyrical describing the Kreiger Muntains

as bizarre orthodontic structures. They found that the webber River was
already running - even at the foot of the glacier. Knights, Hargreavgs and
Young left to cache stores at the western point of Neil Peninsula.

20 May. By now it was easier to nmove during the ‘night’, since the snow
became extrenely soft around noon, so nost of the team changed their working
hours. This conflicted to some extent with one of our nbre esoteric exper-
iments, supervised by Free, that was intended to establish the levels of
melatonin in saliva under conditions of continuous daylight — since sanples
were given hourly a sleepless time was had by all. Meanwhile, Hankinson and
Parker had left to expore the northern end of the valley and were blundering
across the frozen surface of the braided river in the nist that descended
suddenl y.

21 May. Parker and Hankinson emerged fromthe nist — on the wong side of
the valley. Snith and Dow visited Oxbow Valley where the nelt was nore
advanced than at base canp.

22 May. The nmelt was now progressing rapidly at base canp and inprovised
duck boards were nuch in demand. Sweeney, Brade, Whitfield and Smith left
for Elmerson Peninsula while Young, Knights and Hargreaves returned having
circum-navigated Neil Peninsula. At the end of Neil Peninsula they had
faced the same navigational problems as Ekblaw and mistaken the Etukashoo
river for a third bay - en error that was shown on Canadian maps as late
as 1947

i



) 23 May. Dow and Young left for a long-term geol ogical survey of the
T mountains north of Munt Leith. Knights baited snowfree areas in an

attenpt-to catch snow buntings but other food was too plentiful and none -
‘were netted. N

4y

24 May. Most people opted to work during the hours around midni ght when

the snow was firmest. Snmith et al conveyed rations to Oxbow Valley while .
Kni ghts and Wl ker, ever optimistic,constructed some nets for the capture

of the now - prolific snow buntings. During the evening radio schedule we

| earned the fate of Sweeney’'s bag - which had been left on the Hercules by

m stake at Eureka. Apparently on return to Lyneham it had been treated as

a suspicious package and blown up by an arny bonmb di sposal team  This

reval uation pronpted |aughter over the high-arctic airwaves for several minutes.

25 May. Dow and Young found the first purple Saxifrage flowering near Munt
Burill, Burton el al moved boat stores to the coast and resol ved that
pulking is for the under-40s.

MOUNT LEITH AND EMERG NG BRAI DED RI VER IN LATE MNAY

26 May. Parker and Crawford, having caught 5 charr the previous day,
recovered the first otoliths. Smith and Crawford encountered peary caribou
in Oxbow Val ley. Whitfield, Sunderland, Hankinson and Smith all clained to
have heared the first knot - joint honours awarded. The nelt was much |ess
advanced in Mdnight Sun Valley and the 3 nusk-ox seen by Sunderland were
the only signs of life.
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27 May. Ptarmigan and turnstone seen for the first time. Dow and Young
explored Ptarm gan Ridge and found excellent exposures of sedinments with .
brachiopods and small oysters. I

28 May. Hankinson attenpted to devise a draining systemfor base camp which =,

was now becoming flooded - he failed dismally. The Esayoo river was now 'h
running but could be crossed with care. -

29 May. Witfield and Brade returned in triunph fromtheir eyrie on Cline

Ri dge having spent the last 48 hours observing male knots establishing their -,
territories. Phil believed that this was the first view ng of the nestscrape
courtship cerenony ever recorded. The cold, cloudy weather continued but .
this did not deter the birds; glaucous gulls, long-tailed skuas and redpolls y

were seen for the first time. Late in the day Dow and Young clinmbed Munt
Sherpa - not forgetting science for one nmonent they found the view
“wonderful’ but the geol ogical sections ‘spectacular’

31 May. Burton searched Munt Rabbit for hares; he found none but did see
the arrival of 4 snow geese. Today was Sweeney’'s birthday; she said she felt ¢
like a kid of 19 - gentlemen to the last we did not challenge this statenent. ]

1 Jun. Full-tinme observation of waders both on Cline Ridge and the nud flats
of Esayoo River was now required. Burton and Hargreaves started the time-

budget observations on the mud flats while Whitrieid, Brade and Free cont- I
inued on Cline Ridge. Crawford, Sweeney and Smith, despite sone difficulties

with navigation, cached food and fuel in Mdnight Sun Valley.

WADERS ON GOOSE FLATS - EARLY JUNE
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3 Jun. Purple saxifrage is now past its best but was regularly visited
by an increasing nunber of bees. The knot watch continued in |ow cloud,
sl eet, mgud and nmisery.

]

4 Jun. The nelt was now at its height, the wind increased and the baroneter
fell rapidly; frustratingly, blue sky could be seen over Hare Fiord. Temp-
eratures were well above the seasonal norm and the plant and insect life was -
wel | in advance of that suggested by previous work at Tanquary Fiord and on
Foshei m Peninsula. The first noth and the second flowering plant,

Lesquerella Arctics, were noted.

5 Jun. Hargreaves, Burton, Smith and Hankinson continued the watch on Goose
Flats; copulating turnstones were observed behaving with some decorum but

t he behaviour of the snow geese verged on rape. Parker and Crawford began
work on the limnology of Henry' s Lake. Esayoo river is now uncrossable.

6 Jun. Low cloud, snow, mist and wind dominated the day. Witfield, Free
and Brade continued watch on Cline Ridge while Burton's team senk further
into the mire of Goose Flats. Dow and-Young, safely out of the leader’s
sight, hid in their tent until 9 Jun.

WEBBER GLACI ER AND KRIEGER MOUNTAINS LATE JUne

7 Jun. The first Brant Ceese were seen. Knights and Wl ker surveyed Cline
2 and 3 but found that the snow buntings disliked the weather as nuch as
they did. Witfield heard baird s sandpipers singing on Cline Ridge. Dow
and Young found an outcrop with a small sill discordant to bedding; this
made the geol ogists very excited but left the rest of us unnoved.
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8 Jun. Sunderland enptied her pitfall trays despite the snow & Goose
Flats the waders, affected by the continual sleet perhaps, seemed tO be
gathering in winter flocks. Muntain Avens was seen flowering.

SARAH anp TRAPS - LATE JUNE

.

9 Jun. King Eider seen for the first tine - swming at the nouth of Esayoo
River. The sea ice was now considerably broken around river mouths although
there was little sign of nelt at the seaward end of Esayoo Bay.

10 Jun. Crawford found the first knot’s nest on Munt Rabbit; Witfield
ringed his first knot. Sunderland proved the value of pre-expedition study
by finding a fox trap on the south side of Munt Rabbit - a nost inportant
di scovery since we were beginning to fear that the area had never been
settled. Hankinson crossed the river to visit Dow and Young; he found
nmusk- ox, knots, turnstones, baird's sandpipers, snow geese and king eiders

feeding on Lloyd' s Bank and the \ader Marsh.

11 Jun. Burton continued to survey Goose Flats; he saw the first gyr

fal con and ringed plover. Crawford found the first turnstone nest; one
adult was then ringed by Witfield. Hankinson and Smith started the survey
of the trap site found by Sunderland. The first cinguefoil (Potentilla
Hyperarctica) was seen flowering.
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12 Jun. Walker and Parker departed to survey Elmerson Peninsula. Burton
and Hargreaves went |ooking for waders; they found few but |ocated nore fox
- traps and saw the first ol dsquaw duck. Sunderland chased the first butter-
oo fly but failed to catch it. Base canp had now taken on a distinctly
) Venetian air, SO Hargreaves constructed the nost el aborate drai nage system
possible;  Sunderland pronptly fell into it.

PTARM GAN IN CHANG NG PLUVAGE

13 Jun. First red-throated diver seen. Walker and Parker reached the
summit of Elmerson Peninsula; they found the area desolate with relatively
few signs of bird or mammals.

14 Jun. Dow and Free clinbed Table Muntain, to the north of base canp,
under the pretence of nmore geol ogical survey. \alker and Parker crossed
the summit of Munt Boggild and returned to sea level. Witfield made the
first sighting of an arctic fox.

15 Jun. The weather was now nuch inproved with tenperatures above freezing
and a considerabl e anount of sunshine. W, had high hopes that the ground

m ght soon dry out. \Walker and Parker returned having made the first
sighting of an arctic hare — the previously—elusive subject of Burton's

main project. Burton's pleasure was short-lived since he discovered he had
lost his binoculars; the search provided an alibi for himto ranble the
valley for the next 10 days doing, as he described it, ‘old-fashioned nature
study’ . Sunderland found her first beetle — Coleoptera Staphyli ni dae.
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17 Jun. Qur first progress report was sent to friends and sponsors via
PCSP Resol ute and MOD London.

i8 Jun. Burton's birthday party - 47 years young.

19 Jun. Dow, Young and Hankinson left to place a food and fuel dunp by the
mouth of the Etukashoo River. The rest of the team were now continuously
occupied with their scientific projects as the busiest part of the year
arrived. The weather was now bright and sunny with daytime tenperatures of
+8°C.

20 Jun.  Sunderland and Parker discovered nore man-nmade structures -
probably Thule culture trap sites; their score now exceed that of our
specialist archaeol ogists by a confortable nargin.

21 Jun. Hargreaves and Burton finally located an arctic hare some 5 km north
of base canp. The last of the snow was now rapidly nelting and travel w thout
skis was possible virtually everywhere at sea |evel.

22 Jun. Another overcast day with rain and a maxi num tenperature of -1°C

23 Jun. A landing strip for the next day’'s Twin Otter was laid on the
frozen surface of Henry's Lake. Low cloud and poor visibility nade us wonder
if Meiklejohn would arrive on the nmorrow. Dow, Young and Hankinson returned.
They reported that on the western side of Borup Fiord the melt had yet to
start.

24 Jun. After a dull start, the sun shone on the righteous and the afternoon
gave us the first decent flying weather for some 10 days. Meiklejohn and
Hedderson arrived in late afternoon, having endured an exciting intermediate
landing at Sylvia Edlund's canp at Hot Weather Creek, where the strip is only
150m long, with bread, fruit, petrol and a reporter from an Otawa newspaper.
Loaded with our parachutes, skis, pulks and a reporter bermused by 30 mnutes
of disinformation, the aircraft left soon afterwards. To end a productive
day Burton found his binoculars - they had been in his rucsac, stuck in the
lining, all the tinme.

26 Jun. Burton, Hargreaves and Sweeny left to study their arctic hare; they
located one female with 8 leverets. The day was enlivened by phase 2 of
the Mellatonin experiment — nore spitting into small bottles. Knights and
Crawford found the first nest with snow bunting chicks; one of them hatched
whil st held in Knights's hand.

27 Jun. Rain and strong winds domnated the day inspiring a sudden
addiction to the conpletion of field notes in the confort of the mess tent.
During the evening Smith, Hankinson and Parker left to nmake an archaeol ogi cal
survey of El merson Peninsul a.

28 Jun. Dow, Young and Sweeny and Hedderson l|eft for El merson Peninsula for
a conbined geol ogi cal / botani cal survey. Knights and Wal ker conmenced the
first of their 24-hour watches on snow bunting nests. Crawford and

Mei kl ej ohn nmade the first flight of the inflatable kite. By noon persistent
drizzle had driven nmost of the expedition back to their tents. The leader’s
description of the area as a polar desert was now | ooking nisleading, rain
fell steadily all day.
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29 Jun. Meiklejohn's second kite flight ended in disaster when it disinte-
grated in mid-air; inadequate strengthening of control line attachnents

~appeared to be the cause. Luckily the camera equipnent was saved from

serious danmmge. Smith, Parker and Hanki nson reached the shores of Greely
Fiord. They encountered relatively few signs of mammals or birds and a
much poorer range of vegetation than that found at base canp.

30 Jun. This was a day of canp routine notable only for Free's experiences.
Whi | st watching a wader nest, he saw an arctic fox rob a snow goose’s nest
and bury the eggs; not content with this the fox then returned and killed
one of the geese after chasing it. W had until now, seen few signs of

t hese scavengers.

1 Jul. Daytine temperatures had now reached +9°C and |life had becone, the
mosqui t oes and danpness underfoot excepted, extremely pleasant. Crawford
and Meiklejohn successfully flewthe inflatable kite and were able to take
aerial photographs of both base canp and the archaeol ogi cal renmins near
Henry's Lake. Smith, Parker and Hankinson returned having nade a very danp
crossing of the sea ice on their return from Cape Brainard.

2 Jul. The day was enlivened only by a nost unwel come intrusion at |unch-
time when a helicopter flew over the canp and then dropped 3 people and
their stores at the foot of Munt Leith. W had cone to regard the valley
as our own property and resented an intruder who mght cheat us of any
aspects of its secrets. The evening radio schedule revealed that they were
a party of geologists working for Prof Enbry; our noses were put somewhat
back into joint. by the news that they would only be staying for a few days.

3 Jul. Daytine tenperatures reached +14°C; the Esayoo river rose and becamne
al nost uncrossable. Meiklejohn and Crawford used the inflatable kite to
obtain air photographs of Calvin Valley (naned by Knights in a word assoc-
iation that escaped the expedition leader). Late in the evening Dow, Young,
Sweeney and Hedderson returned from Elmerson Peninsul a.

4 Jul. Dow and Hedderson left to clinmb in the Kreiger Muntains.

5 Jul. Dow and Hedderson returned defeated by the Webber River. Harg'reaves
and Hanki nson reached Oobloyah Bay; they found M dnight Sun Valley to be
wel | vegetated but sustaining a nmuch smaller variety of plants than the
area around base canp. Large nunbers of flightless snow geese were seen but
very few waders.

6 Jul. After several days of near—tropical weather we returned to rain,

wind and | ow tenperatures. Hargreaves and Hankinson returned in the evening
having found Burton’s mittens en route. Sunderland claimed the first sighting
of Bombus Polaris but had no kill to back it up.

7 Jul. Day tenperatures fell to +1.5°C acconpanied by |low cloud and snow,
the snow | evel was now back to | OO0t amsl. The entire expedition, the
stalwart wader group excepted, suddenly discovered the inportance of
consolidating their field notes — preferably in the confort of the ness
tent.

8 Jul. This was the only day when we nmanaged to assenble the entire exped-
ition in one place. Al net at base canp for dinner and Sweeney took the
group photograph — trying to get 17 people not to blink, scratch or swat
mosquitoes for nore than a few seconds proved to be virtually inpossible.
Later in the evening Sweeney, Brade, Witefield and Free continued work on
the waders and found our first baird's sandpiper chicks. During processing
Free kept one of the chicks warm by holding in his hand and blowing on it;
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this proved to be a cardinal error since the chick pronptly clinbed into
hi s nout h.

ALL TOGETHER FOR ONCE

9 Jul. More sunshine and strong winds were now drying the ground near the
mout h of Esayoo River; a suitable area was |located and a |anding strip .
suitable for a Twin Qter, (350mx 50m), was narked by fuel cans and dayglo
tape. Kite flying was cancelled due to strong w nds.

10 Jul. Kite flying was cancelled due to slack winds. Meiklejohn put this

delay to good use by locating an exanple of carex at, what we believed then
to be, its nmost northerly |ocation.

11 Jul. This day brought many intrusions fromthe outside world. During
the afternoon a helicopter, piloted by John Pridie of Bristol, arrived to
col lect the geol ogists from below Munt Leith. He landed by our strip and
gave us our first, conpletely unwelcome but it would have been churlish to
say that, news of the outside world. The Twin OQiter arrived in the early
evening and, the pilot, having pronounced the strip suitable for Twin Qters
but too short for DC-3s, soon left with Wihitfield and 1000 | bs of our
unwanted wi nter equipnent. Meanwhil e back .at base canp, Knights and \al ker
had resuned their 24-hour nest watch and the first of their snow buntings
had now fl edged.

12 Jul. Burton returned from Bob’'s Canp where he and Hargreaves had been
watching their one and only hare and her leverets for several days. The
hare seemed to be well established on an 18-hour feeding cycle. Meiklejohn
continued, wthout success, to pray for wind. Parker and Crawford
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started their return journey and made a very nervous crossing of the nouth
of Borup Fiord on thin ice; the shore lead was now quite large in nost areas

and sea-ice travel was rapidly becom ng hazardous.

13 Jul.  Snow bunting brood-division study comrenced. Radio contact was made
with Dow and Young in the Blue' Muntains - the area appeared to be as biol og-

ically rich as that around base canp. Mdsquitoes are now a maj or annoyance.

14 Jul. Heddernson found a nobss, trichodon cyllindricus, not previously

| ocated on Ellesmere |sland. Burton, Hargreaves and Hankinson were consc-
ripted into the snow bunting study by Knights and Walker. Al 5 spent 24
very unconfortable, but extremely rewarding, hours recording brood division.
Meiklejohn prayed for wi nd.

16 Jul. Burton and Hargreaves resuned watch on their arctic harg; they were
joined by Sunderland who took an involuntary bath in @acier River en route.
Hanki nson and Parker ferried food across Esayoo River to Free, Brade and
Sweeney in their camp at \Wader Marsh.

17 Jul. The expedition's maxi mumtenperature +17.5°C, was reached today.
The ice on Henry's Lake was now breaking up very rapidly; Parker and
Crawford were thus able to indulge in sone fly fishing for charr.

20 Jul. Parker and Crawford went net fishing in the sea; they caught 2 dozen
sea urchins but no charr. Meiklejohn and Smith rescued a red-throated diver
that had become entangled in one of Parker’'s nets; the diver appeared
relatively unscathed by its ordeal.

21 Jul. The inflatable boats were proved their worth in making post-melt
travel easier. During the norning Hargreaves ferried Knights, Wlker and
Sunderl and, exploring the S coast of Elmerson Peninsula, Hedderson and
Meiklejohn, botani zing near Munt Leith, and Smith, archaeol ogical survey
of Oxbow Val l ey, across Esayoo Bay. Hankinson left to search for fox traps
further inland.
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22 Jul. W commenced digging the rubbish pit - a filthy, nosquito-ridden
activity that was to dom nate many people's lives for the next 10 days

25 Jul. Acconpanied by light winds and high tenperatures, the nosquitoes
continued to dominate our thoughts. Brade and Free continued ringing wader
chicks. Parker checked his nets in Henry's Lake to find his best catch

yet — 34 large charr. Knights, Walker and Sunderl|and reached the shores

of Greely Fiord; they found an extensive eskinp canpsite but dreams of
first discovery were dashed by the footprint and discarded biro pen nearby.

26 Jul. Virtually the whole of Borup Fiord was now free of ice; Hargreaves
Sweeney and Hanki nson boated to the end of Neil Peninsula during the after-
noon. Free returned during the afternoon and explained his next experiment
to an incredul ous audience.

27 Jul. Free coralled as many of the team as possible into the mess tent
for another day of hourly saliva sanples - this time in conditions of

conpl ete darkness. This gave nost of us a welcone break from routine but
made Free the subject of considerable hilarity. Crawford and Parker escaped
to study the limnology of Amphitheatre Lake; being too idle to carry the
boat that far they sinply donned immersion suits and threw thenselves into
the freezing water.
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28 Jul. Parker and Crawford continued fishing in the | akes of M dnight Sun
Valley - they found that norphs varied between |akes and were left even nore
baf fl ed--than before. During the evening Miklejohn s prayers were answered.
‘The wind blew, the kite flew and photographs of base canp were obtained

Free returned to Wader Marsh clutching his saliva.

HENRY AT THE OUTFLOW CF HIS LAKE

29 Jul. Hargreaves, Smith, Hedderson and Meiklejohn set sail for Oobloyah
Bay during the afternoon; they returned some 3 hours |ater having been
swanped in storny conditions. After some words of encouragenment from the

| eader, there is nothing like a little inter-service rivalry to mtivate
peopl e, they returned for a second attenpt. Parker and Crawford noved down
M dnight Sun Valley to fish in the |akes close to the base canp of the

1978 Hei del berg Expedition.

30 Jul. Overnight the tenperature fell by 6°, soon the skies had clouded
over and we were suddenly into autum; looking on the bright side, however,
this day was the last on which nosquitoes were a major inconvenience. The
day was occupied in transferring base camp to its new location by the |anding
strip; the strains of the journey were eased by running a paddle-driven

ferry service across Henry's Lake.

31 Jul. More equipnment was nmoved to the new base canp — why did we take
so much?
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1 Aug. Yet nore stores noving took place. Smith, Meiklejohn, Hargreaves

and Hedderson returned from their boat journey. During their voyage the
..~ Wnd had-blown a considerable anount of ice from Greely Fiord into Borup
=, 7 - Fiord and they had been forced to carry the boat across pack ice. Despite
this they had achieved a considerable anpunt - including mapping the eskin
settlement found by Parker and Crawford and recovering Dow and Young from
their geol ogical sojourn. During the evening we celebrated Meiklejohn's
departure and Knights's and Crawford's birthdays.

-

. 2 Aug. Crawford was a little delicate in the norning. Meiklejohn's air- 3‘
craft arrived at 1130 hours, 90 reins earlier than forecast, and was packed

with our unwanted stores anidst great disarray. Wile flying out .

Meiklejohn was able to report ice conditions in Greely Fiord to us by HF ¢

radio; the news was not encouraging — 80 to 90% coverage. i
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JEREMY SETTING THE REST OF US A GOCD EXAMPLE

3 Aug. During the evening weather schedule we |earned that our homeward
flight would be by Hercules from Resolute Bay on 4 Sep. Any plans we had
to use Eureka were abandoned; we heard from them that a Canadi an Arned
Forces C- 130 was bogged down on their runway.

4 Aug. The science hut was noved to its new location by Sunderland and her
hel pers. The trip was notable only for the innovative use of a wooden sail,
the hut floor, on the Genmini and the group being rained on twice by the
same cloud which circled Henry's Lake.
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5 Aug. Burton, Hargreaves, Hedderson and Hankinson left by boat to explore
Hare Fiord; by 1930 hours they had reached Atwood Point but found their way
bl ocked by pack ice. \Wlker, Young and Dow | eft for nountaineering to the

north of Munt Leith. Knights spent the day tracking flocks of juvenile
snow bunti ngs.

6 Aug. Smth, Parker and Sweeney |eft to make anarchaeoclogical survey of
Nei | Peninsul a.

7 Aug. Burton and party failed to round Atwood Point for the second time
and abandoned their attenpt to reach Hare Fiord. \Walker, Young and Dow
reached the sunmit, the un-naned peak 5300', to the north of Munt Leith.
At 2130 hours the 3 renaining in base canp were visited by John”' Pridie, our
helicopter pilot from Bristol, en route fromAlert to Eureka.

8 Aug. The sun descended bel ow the horizon, (15° above astrononical horizon)
for the first tinme.

9 Aug. Sunderland, Crawford and Knights explored Jean Island; |arge numbers
of snow geese and goslings were seen. During the evening a large nusk ox
wal ked cl ose by base canp.

10 Aug. Brade and Free returned from Wader Marsh. Mst knots, turnstones
and sandpi pers have now left and their project is virtually conplete.
During the evening Knights caught a hoary redpoll in the radio shack.

12 Aug. This was. a day of routine work enlivened by a Twin Qtter mail drop
during the afternoon; scorning RAF procedures the drop was made from a hei ght
of 3’ |eaving Hankinson very inpressed indeed. Knights and Wl ker boated
Smth and Young to Eskinp Island, to survey the archaeol ogical renmains, and
Parker and Crawford to Oobloyah Bay, to continue limnology.

13 Aug. Hankinson and Sunderland were boated to the western end of Neil
Peninsula by Burton and Hedderson. Snmith and Young found that Eskimo Island
was already inhabited by a caribou stag (which they named Cecil) of friendly
demeanour who insisted on sleeping beside their tent. Dow, Brade, Free and
Sweeney, after much indecision as to selection of routes and kit, left for

t he second ascent of Muth Leith.
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CEC L THE CARI BOU
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14 Aug. Dow, Brade, Free and Sweeney reached the summit of Munt Leith.

Pl

]

NEAR THE SUMM T OF MOUNT LEITH

15 Aug. \Wal ker and Knights, purveyors of water taxis to the gentry, recov- ,
ered Parker and Crawford from Oobloyah Bay and transported Smith and Young
from Eskino Island to Cape Brainard.

16 Aug. Smith and Young commenced the archaeol ogical survey of the north :
coast of Elmerson Peninsula. Hankinson and Sunderland returned from their i
traverse of the ridge of Neil Peninsula; en route they had encountered about

30 peary caribou grazing on the near-desolate sumit plateau. l

17 Aug. Low cloud, drizzle and a cold wind remnded us that winter was fast
approaching.  Knights, \alker, Sweeney, Free and Brade set sail for Oobloyah
Bay and Atwood Point; this provided a wel come break for Brade and Free whose
wader project had kept themin one valley for 1aweeks. Burton and

Hankinson col |l ected ice, for the preservation of Parker’'s specinens, from

the Webber QG acier; as he trudged along in the sleet Burton aPpeared to be
sustained only by an endl ess chant of ‘coals to bloody Newcastle .
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ESAYCO BAY AND MCOUNT LEITH - M D AUGUST

19 Aug. The poor weather continued with high winds and sleet; overnight we

had 12mm of precipitation - about as nuch as had fallen in the previous 50
clays.

20 Aug. Wnd and snow again dom nated the day. This poor weather was very
| ocal i sed and Brade, campec at Atwood Point, basked in relative warnth as a
succession of small storns passed him by and then snowed on base camp. Dur-

ing the evening Smith and Young returned having conpleted their survey of
Elmerson Peni nsul a.

21 Aug. Overnight 8 cns of wet snow (the equivalent of 1 cmof precipit-
ation) fell and the tenperature fell below freezing. During the day the
Terryboard hut was packed with stores, to await our planned return in 1990,
and the last of the rubbish was burned and buried. Burton, Smith and
Sunderland were boated to Atwood Point by Knights's water taxi; he returned
later in the day with Sweeney.

22 Aug. Overnight the skies cleared and in the norning the sun shone on the
righteous. By noon the boat party left base camp for the last tine in an



. attenpt to sail to Eureka via Atwood Point. Quiet apart from saving a
R considerable anount in aircraft hire this would provide an exciting finale
o to the expedition. However, this was not to be; after a lunch stop at Elsa
- -May |sland Wal ker’'s engine stalled and, despite a check of all the fuel and
' ignition lines, would not restart. The passengers were ferried to Atwood
Point in worsening conditions,20kts Wi nd and tenperatures of -3°C, while
Kni ghts and Wl ker were marooned on Elsa May Island. The day finished with
everyone cold, wet and depressed.

i

23 Aug. During the day Hargreaves and Hankinson rescued Knights and Wl ker
fromEl sa May Island. Further attenpts were nmade to repair the engine but
to no avail; this failure was made the nore galling by a sudden inprovenment
in the weather and the sight of Greely Fiord virtually clear of ice. Late .
in the day common sense prevailed, the prospect of a single boat with one =
engine crossing Greely Fiord was not enticing, and our attenmpt to reach
Eureka was finally abandoned.
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ON THE JOURNEY OUT

24 Aug. During the norning radio schedule we were, fortunately, able to
negotiate additional flying tine on the last Twin Oter to operate from
Eureka for several weeks. W called 'Borup Fiord Clear’ on the weather
schedule for the last time and noved our equiprment to the nearby |anding
strip. After several very cautious approaches the Oter |anded and the




pi l ot proved to be none other than our old acquai ntance Carl Zberg who had
flown us out of Princess Marie Bay 7 years and 364 days before. By late
_afternoon we were canped beside the Atnospheric Environnent Services Meteo-
rological Station at Eureka - suddenly thrust into a world of television,
showers and flush lavatories. Perhaps the greatest shock for nost of us

was looking in a mrror for the first time in 15 weeks.

25 - 30 Aug. Eureka is not the loveliest spot in the high arctic and over
these 6 days we saw it at its worst. Low cl oud, snow and w nd dom nated
the days as we sank slowy in the sea of nud that surrounds the station.

We were, however, able to adnmire the local wild life — including wolves,
musk oxen and, to Burton's considerabl e annoyance, a veritable plague of
arctic hares. On the 30th we were finally able to charter a DC-3 from
Bradley’s Air Services and, by virtue of some skilful packing, fly the team
to Resolute Bay to await our Hercules flight home.

3 Sep. After 4 days spent indulging ourselves in the unlinited food and
warnth of Resolute Bay we were ready to go honme. After several days of |ow
cloud , during which tine virtually no flying in or out of Resolute had been
possible, the clouds parted just in time for our homebound Hercules to
arrive. On board, having convinced the Royal Air Force that their presence
in the arctic was essential, were the expedition's 3 greatest supporters -
Lord Shackleton, Col Hall and Wg Cdr Dickie Bird. Lord Shackleton,
obviously delighted to be back in a cold climte, was soon exploring
Corwallis Island. Over tea with the Jesudasons in Resolute Bay village,
Bezal and Terry had no difficulty in selling the idea of a rather nore
senior expedition than ours in the near future. Regrettably, it was soon
time to go. On the norning of the 4th we flew out, piloted by FIt Lt Paul
Bradshaw, and 9 hours later were in England.

W



TRAVEL

Most problens in the arctic are soluable - you sinply throw nore noney at them
“-1f, however, noney is in short supply, as it invariably is on nilitary exped- ™=
itions, then you have to fall back on that which can be acquired for nothing. ~
This is particularly true of travel,which is the Iimting factor for al nost

all work on Ellesmere Island; the cost of putting an 18-man team with
22,0001bs of stores into Borup Fiord using conmercial means would be not |ess
than £65,000 — which neans that assistance from the RAF and Pol ar Continental
Shel f Project (PSCP) is vital.

i

i

We are fortunate that the RAF, being the lead service for the expedition, gave )
us unstinted support fromthe start. Once the expedition had been approved in :
: principle, an airdrop of stores was authorised by HQ 1 Gp subject to the '
' provision that the aircraft used was on a normal training flight; we were

consi derably assisted when the expedition |eader’s squadron was tasked for this =
duty . Meanwhile, the parachute |oads had to be arranged with 47 (Air Despatch) :
San RCT; this proved to be relatively straightforward excePt that they wanted
the parachutes back at the end of the expedition - this was achieved by a :
judicious arrangenent of outbound |oads but caused a lot of grief at the tine.

Air passage for the nenbers of the teamwas arranged by Sgn Ldr 0'Toole of

Movenents 6A Mnistry of Defence. He had already cone to our aid a year

earlier by authorizing flights for Burton and Hankinson to attend the Canadi an

Arctic Islands Conference in Qttawa. Civilian flights were required for

Mei kl ejohn and Whitfield who were not available for the full expedition; these

wer e purchased through Warners Travel (now part of the AT Mayes G oup) of

Stroud who, nuch to ny anmazement, were able to undercut the London bucket shops
and the schedul ed fare by some £800.

The nost northerly airstrip available to a Hercules is Eureka in the winter
and Resolute Bay in the summer; for the final leg of our journey we were

thus dependent on Twin Qiters of the PCSP. Any expedition approved by PCSP
may hire these aircraft at advantageous (about £450 per hour) rates and there
are few areas they cannot reach. W used themto transport the team and sone
delicate stores to base canp and for routine changeover of personnel. For

our return from Eureka to Resolute Bay in Septenber we were able to hite a
DC-3 from PCSP, also at advantageous rates, which showed a considerable saving
over use of the Twin Oter.

In the event, our transport plan proceeded relatively smothly. The Hercul es

of LXX Sgqn RAF | eft Lynehamon time and, after a refueling stop at St John's

in Newfoundl and, flew to Resolute Bay where the DZ party were unloaded. The
Hercul es then stood by at Thule AFB in Greenland while the DZ party flew direct
to Borup Fiord by chartered Twin OQtter. The following day, the Hercules flew

al ong Lord Shackleton's ol d sledge route and dropped the first half of our

stores - with one disastrous breakage and a few nminor ones. The renainder of

the team were then |anded at Eureka from where they transferred to base canp

by Twin Qter.

During the expedition routine moverment for nmen joining or |eaving the exped-
ition was by Twin Oter; until late June these were able to land on the
frozen surface of “Henry’'s Lake” but as the nelt progressed we were forced to
transfer to one of the few well-drained patches close to the head of Esayoo
Bay. On the withdrawaw , forced by engine failure to abandon boating, Twin
Qters were able to fly froman inmprovised strip on Atwood Point.
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Asuccessful travel plan was the key to this expedition;
is due to the follow ng:

Qo Capt J V Bell, Oficer Commandi ng RAF Lyneham
Wg Cdr B J Poulton, O ficer Commandi ng LXX Sgn.

t hat

M R Keller, Base Manager, Bradley Aviation, Resolute.
M B Hough, Base Manager, PCSP, Resol ute.

THE HARD WAY

THE EASY WAY
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FI NANCE

| NTRODUCTI ON

1

1. At the planning stage, Dec 85, of this project the financial estimates
were based on the experience of the 1980 JSE to Ellesmere |sland. That had,

by careful nmanagenent, cost only £9315 for 12 nen. A reasonable allowance -
for inflation and the increased size of the team gave us a sum of £28,000 to
which had to be added the cost of Twin Qter hire - for free flying from PCSP
was very nuch a thing of the past. The final estinmate of expenditure was
£45,000 and all our fund raising was based on this figure. Four years |ater
we were not too far out although our expenditure pattern was rather different
from that envi saged

2. Total income apart, we faced 4 main problens:

a. The initial stages of planning and publicity generate expenditure

but no income; for nost of 86 and nuch of 87 we had problens with cash
flow. This was alleviated by income fromthe raffle and early payment
by the |eader and admin officer.

h. Incone arose in sterling but nmuch expenditure was in dollars. The
exchange rate varied fromg1 = $ Can 2.35 to £1 = $ Can 1.80 over 2 years;
this made planning very difficult and made timng of payment cirucs :l.

C. A large proportion of income, including sone service grants, is tied
to particular individuals; if they drop out then you l|ose the income but
your expenditure does not fall in proportion. W lost one nenber of the
team very late on and he could not be replaced; this represented a net

| oss of about £1100.

d. Financial control was well-nigh inpossible with a team dispersed
from Hong Kong to Alaska at tinmes. The steady accunul ation of snal

(less than f20) expenditures was a worrying problem and, in total, they
account alnost entirely for our anticipated deficit,

FUND RAI SI NG

3. Hard experience organizing the fund raising for JSE Brabant Island in
1983/ 4 had taught ne that a nore cynical approach was required; in particular
a relationship between effort and incone had to be established. In the event
we were able to reach our financial target very quickly; the following itens
are worthy of note:

a. Raffle. The raffle was run before and during the selection stage
of the expedition which nmeant that we had 150 hopeful candi dates selling
tickets. Expenditure was kept down by using no-cost prizes - eg, signed
books and ‘a night out with the explorer of your choice’ . Although the
final total raised was small it provided cash to promte the expedition
at a critical point.

h. First-day Covers. W took the cowardly way out and sold the rights
to the first-day covers to Tony Bray of the Bradford Stanp Centre; we
woul d commend this method to other expeditions although having all_ the
covers signed by the leader is not a good idea! The value of the covers
was enhanced by the allocation of a BFPO number to the expedition; this
is now featured in the definitive work on NW postal cancellations.
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C. Miscellanecus Sales. W nanaged to | ose nmoney selling T-shirts, sweat-
shirts, pullovers and badges but they nade good presents for expedition
~  Triends+

d. Service Public Funds. In late 86 we were awarded the JSETC travel
grant for 1988; this was our largest single income item and without it
the expedition would have been inpossible. Relatively little other
public nmoney is available to support expeditions directly but we were
fortunate that funds were available to assist 2 of our subsidiary
activities. In 1986 the Director of Public Relations (RAF) provided
£1000 to partly fund the expedition brochure; this brochure, described
under publicity, played no small part in securing |ater sponsorship.

In 1989 the Inspector of Recruiting (RAF) provided, from tri-service
funds, some £9000 to conplete the editing of the expedition video.

e. Service Non-Public Funds. The greatest difficulty we faced with
non-public funds was discovering that they existed; once |ocated they
are all exceptionally generous to expeditions. It is however, even
when the noney is going to a tri-service project, advisable to have the
application appearing to cone from an officer wearing the correct colour
uni form

4, Qur other vital area of finance was sponsorship by commercial enter-
prises. A npbst unknown 10 years ago, commercial sponsorship of mlitary
activities is slowy beconming accepted and, in view of dimnishing mlitary
resources, is likely to forma large proportion of the income of future
expeditions. W encountered considerable enthusiasm amongst comercial
enterprises but sone caution within the Services; we heard tine idea “it
shouldn’t be thought that we can’t fund our own activities” several times.
Difficulties were conpounded because neither side was al ways clear about
what they wanted from sponsorship. “Publicity” in one of its forms is the
usual exchange and we found that we had to resolve our ideas in that area
first. In the end both sides seemed happy with the bargain - although we
mght do it differently next time. Qur sponsorship fell into 3 types:

a. Securicor and Serco made cash grants to the expedition fund. These
gave us a considerable flexibility in our planning and we are nost
grateful to the boards of both conpanies for their support.

h. N kon and Sony |oaned us equi pment that we would otherw se have to
purchase. In both cases this was acconpani ed by generous technical
assistance. The sumis difficult to estimate, but these |oans probably
saved the expedition at |east £4000.

C. A nunber of firms, listed el sewhere, gave us itens of equipnent as
outright gifts or provided generous discounts. Though we mght have
managed wi thout sone of these things, the saving was in the order of
£2000 total. CQutstanding anongst these gifts was the pre-fabricated,
insulated hut donated by David Terry and described in the narrative.

5. Finance will make or break an expedition. W have had a remarkably
snooth path due to the generosity of our many sponsors, the invaluable advice
from several quarters and the belief fromthe inception of the expedition
that a conmercial, and perhaps slightly cynical, approach was required.
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I NCOVE AND EXPENDI TURE ACCOUNT AS AT 1 APR 90

| NCOVE

TRI - SERVI CE  FUNDS

JSETC Travel G ant
Nuffield Trust for the Forces of the Crown
Directors of RAF, Arny and Navy Recruiting

RAF FUNDS

Trenchard Menorial Fund

Hawker Siddeley RAF 50t h Anniversary Fund
RAF Support Command AT Fund

RAF Support Command Central Fund

RAF Kinloss Service Institute

RAF Gutersloh Service Institute

RAF Rhei ndahlen Service Institute

RAF Chilwell Sgts’' Mess

Director of Public Relations (RAF)

NAVY FUNDS

Cunni ngham Initiative Award
Director of Naval PT and Sport
HVS Nel son Wl fare Fund
Director of Naval Recruiting

ARMY FUNDS

BAOR cinC O ficers’ Fund
HQ UKLF AT Public Fund
UKLF Welfare Fund

CHARI TABLE, ACADEM C AWARDS AND G FTS

Edward W/ son Menorial Fund

G no Watkins Menorial Fund

Mount Everest Foundation

Percy Sladen Menorial Fund (for Whitfield)
Menorial University Gant (for Hedderson)
SRWIIlians

TEAM PRQIECTS
First-day Covers
Raffle

T-shirts, badges, postcards etc LOSS
Personal Contributions
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7500
1000
9000

1400
1000
200
400
200
200
89
50
1000

400
600

50
150

379
250
200

200
300
300
500
1027
10

281
1410
173
15700



M SCELLANEQUS

-« ~ -Equipnent Sales 620
=T Bank Interest and Currency Appreciation 1350
' Cash in lieu of Rations 570
Report Sal es (estinated) 950

COMMVERCI AL SPONSCRS

Securicor 5000
Serco 3500
British Bakeries ____ 20
£55,650
EXPENDI TURE
Publications, nmaps and air photographs 920
Public Relations: Posters 1550
Expedition Brochure 1320
Press and Sponsors Receptions 1720
Miscellaneous 1010
Travel, freight and postage 15126
Phot ogr aphy: Fi Il m purchase 2410
Fi | m Processing( i ncl udi ng lecture sets) 2860
Art wor k 550
Equipment Purchase 140
Vi deo: Tape Purchase 250
o Equi pment  Pur chase 715
- Artwor k 175
Editorial and Reproduction Costs 9000
! Pre-expedition training 170
Advent urous Trai ni ng Equi pnment Purchase 715
Scientific Equi pment Purchase 2530
[ nsurance 1925
Post - Expediti on Anal ysis 580
Interim Report Production 3880
Final Report Production (estimated) 9000
E56,550
6. Thus at 1 Apr 90 we anticipate @ small loss, having transferred our

projected surplus of £5000 to JSETC in Aug 89. A vigorous sal es canpai gn
for-the expedition report should clear this wthout undue difficulty. In
the nmeantime we are grateful to Coutts and Co who have held the expedition

| account uncomplainingly since late 85 at considerable inconvenience, and |
suspect a 10SS, to thensel ves.
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STORES

From the start of our planning it was decided to use nilitary equipment for
the expedition whenever possible; quite apart from financial reasons, the
quality and versatility of service equipnent had been a major factor in the
success of the 1980 Princess Marie Bay expedition. Equiprment was purchased, ,
begged or borrowed from civilian sources only when it was not avail able -
through nmilitary channels.

Jerry Knights was appointed stores officer in Decenber 1986 and, despite 3
postings in the subsequent 18 months, proved adept at obtaining itens from
the nost obscure sources. The list of our requirenents was based on our
experience of JSE Princess Marie Bay and JSE Brabant |sland suppl enented by

i nval uabl e advice from CSgt Worrall for boats stores and M ss Symonds for

medi cal stores. Once we knew what we wanted, which in the event proved to be
considerably nore that we needed, a store room was obtained and an inventory
nunber allocated by the RAF's Supply system Many routine itens could then
be demanded without further authority but particularly valuable or scarce
items required the authority of the |ine manager responsible for that equip-
ment. We found that early liaison with LE(A) Portway, MOD Bath and RAF
Signals 50 at MOD was invaluable. Itens not available through the nmilitary
stores system were purchased, often at a discount, borrowed or donated by the
manuf act urers.

Packing and transport to the airhead was sinplified by the enthusiastic
support of RAF Henlow who provided a storeroom and the assistance of their
transportation flight. Specialist advice on the preparation of parachute

| oads was obtained from47 (AD) Sgqn RCT who al so provided a range of water-
proof cardboard containers.

The complete stores list is far too long to be included in this report., a
copy, and advice on sources of mlitary equipnent, may be obtained fromthe
expedition | eader. The nost inportant itens are discussed bel ow

Food . Food was obtained through Major John Downi ng of GDST (N) 82b, conciev-
ably the friendliest departnent of MOD, who arranged some 2250 man days of
rations in about 20 minues. W split this into:

1000 man-days of tinned conposite rations.
1000 man-days of dried arctic rations.
250 man-days of trial dried rations.

In addition we were allocated bulk rations to ensure that each man received

over 5000 calories per day; these ranged from 1800 packets of hard tack '
biscuit, through 25 tins of custard powder and 30 kgs of pancake mix to 2 kgs

of dried onion. The bulk rations did nuch to offset the nonotony of the

tinned and dried foods since although these provide a balanced diet they are
invariably bland. The trial dried rations, a mxture of RHM nyco-protein,

swedi sh Bla-Brand dried meal s and Mtsubishi freeze-dried vegetables, were
universally popular. They undoubtedly are the best for nutritious, tasty and

light meals but their cost is likely to be prohibitive for nost expeditions.

Fuel . Naptha was used for cooking; we allowed % pt/man/day whi ch was excessi ve. 5
Petrol and 2-stroke oil was used for the boats and could have been used for :
cooking in an energency. All fuels were supplied by the ROAC Petrol eum Depot

West Mbors in 20-litre containers suitable for air transport.
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Tentage. Arctic suprene tents, as used in 1980, were obtained from RACC
Thatcham; as before they were a satisfactory but heavy tent. For traveling
“““ we purchased 2 Wntergear Dianond tents direct fromthe manufacturer. Tne=e -
: ‘proved to be a light, robust and spacious tent; our only regret was that, at N
£300 each, we could not afford nore. A base canp tent was made by joining
2 service-issued 12° x 12' frane tents.

Cothing. A wide range of clothing and personal equipment is available from
RAOC Thatcham and, had we wi shed, it would have been possible to equip the
expedition fromthis source alone. The few clothing itens not available from:
Thatcham were obtained through normal supply action via LE(A) Portway. W

found all items satisfactory although we should have taken nore rubber boots

and the new ski-march boot, although a great inprovement on the previous

model, is only just robust enough for 4 nonths continuous use.

Skis and Pulks. Skis and associated equi pment were borrowed from Muntain
and Arctic Warfare Cadre Royal Marines through the good offices of WD Van
Beck. Although not the latest in either style or material, this equi pment
was robust and suited our requirenments. W would, however, advise a nore
prosperous expedition to consider purchase of a nmore nodern pul k since those
provided by the Royal Marines tend to be unstable when heavily | aden.

Shotguns .  Shotguns are essential in the high arctic for protection against
pol ar bears. W obtained ours without difficulty from COD Donni ngton.

Radios. Issue of radios was arranged by RAF Sigs 50 MOD. W used the PRC
320 which was satisfactory in operation but was handi capped by very poor
batteries which were incapable of holding a charge for nore than a few
mnutes. Disposable batteries would have been a worthwhile addition to our
stores.

Ht .  We had considered the purchase of a purpose-nade base canp hut, | ooked
at the price and retired hurt. David Terry, an architect based in Plynouth,
cane to our aid with a gift of the prototype of his Terryboard hut. This
insulated hut is designed to pack flat for airdrop and to be assenbl ed
rather like a child s cardboard house, w thout use of screws or tools. It
exceeded the designer’s expectations in every way;, surviving the airdrop,

it was easily assenbled and proved to be a haven for scientific work. At
the end of the expedition it was noved to the coast, filled with stores and
boarded up to await our return in 1991; if the polar bears have not been too
inquisitive we expect to find it in full working order. Ve understand that
this hut is now being trialled by UN agencies and may be commercial ly

avail abl e.

Caneras and Video. Still caneras were loaned by N kon (UK); these, as ever,
performed faultlessly and were a considerable asset. Video cameras were

| oaned by Sony (UK) and have been nentioned previously; again they perforned
wel | although a minor electrical fault rendered one unserviceable. Battery
charging for these caneras was provided by a solar panel, obtained at

di scount, manufactured by BP Sol ar Systens.
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PERM TS

It is a-good rule of thunmb for organizing expeditions in Canada that when _
the weight of the permts equals that of the | eader then you are ready to _
go into the field. Perhaps thisis alittle unfair on the various regul -

atory bodies, but there is no doubt that the licencing system cont ai ns

several traps for the unwary. Equally inportantly, a conbination of renote -
| ocations, poor postal service and a heavy workload on few staff means that
applications nust generally be submtted at least 6 months in advance. The
expedition was required to have the follow ng docunents:

Land Use Permt. Any project that stays for over 100 person-days requires
a permt. This can be obtained upon submission of a small fee and a large
application form Conpletion of a land use permt inplies acceptance that
you will clear your site after use or be billed for the cost. Permts my
be obtained from

Land Use Adnministrator (M Steve Colp)
Indian and Northern Affairs Canada

PO Box 2550

Yellowknife

NWT

XA 2P8

Tel ephone 403-920- 8561

Scientific Research Licence. The NW Scientists Act requires that all
scientific work be licenced; as such this licence enables you to little
other than apply for nore pernmits. It does, however, put you in touch with
everyone else working in the region and ensures that an outline of your
work is entered in the Arctic Science and Technol ogy Information System
The Science Institute of NW publishes an annual summary, Current Research
in NW, that is an invaluable reference as to who has worked in your area
before. Licences can be obtained from

Scientific Adm nistrator (Laurie Nowakowski)
Science Institute of NWM

PO Box 1617

Yel | owkni fe

NI

XIA 2P2

Tel ephone 403-873- 7592.

Custons Clearance. Inporting food, fuel and equiprment into Canada for
scientific research is daunting in theory but sinple in practice. The nost
difficult subject is food since you are generally limted to 2 day’s supplies
with a levy payable on the balance; this can be waived for bona-fide research
proj ects. Importing all other itens is sinply a question of having the value
and serial nunbers available and being able to declare that they will be
re-exported; bonds to guarantee re-export are not usually required. Return
to the United Kingdomis an entirely different matter and problens will arise
in 2 areas. Firstly, you will need to be able to prove that all your equip-
ment was obtained VAT-paid in the UK establishing this for a service-supplied
item such as a tent is very difficult and you are advised to carry as nany
receipts as possible. Secondly, UK customs will not always recognise export
permts granted by RCMP or Custonms Canada; as a result |egally-exported

sanpl es nmay be inpounded on arrival in UK  The only authority for their
release is Mnistry of Agriculture, Fisheries and Food who, generally, take

a much nore reasonable view  Useful contacts are:

——



Vi Douglas Longmire MAFF

| Senior Field Administration Officer Meat Hygiene Division B

.~ ~ POrt Administrative Division Room 1016
T atawa Tolworth Tower
' KIA OL5 Surbiton
KT6 7DX

, Research and Collecting Permits for Fish. A sinple licence is required if
; you wish to collect or otherwise work with fish. A pernit, and advice, may
be obtained from

Robert W Mbshenko

Fi sh and Marine Manmal Managenent

Dept of Fisheries and Oceans Central and Arctic Region
501 University Crescent

W nni peg

R3T 2n6

Wldlife Research Permit. As the name suggests, one of these is required to
carry out any research on birds or mammals. They are easier to obtain if
you have a Canadian sponsor or co-worker to vouch for you. They are obtained
from

Susan Bonnynman or Kevin Ll oyd
t Wldlife Mnagement Division
[ Dept of Renewabl e Resources, Govt of NWT
Yel | owkni fe
XIS 2raA

Bird Capture and Banding Pernmits. Canadian rules on the capture and banding
of birds are strict and licences are only issued to nanmed individuals under
specified conditions. Again it is useful to have a sponsor or at |east sone
evi dence that you have held a conmparable pernit in the UK. ~ Canadian Wldlife
Service produce a panphlet *‘Bird banding in Canada' which states the rules
clearly. Useful contacts are:

Bird Banding Ofice Dr RIG Morrison (for Advice)
B Canadian Wldlife Service Research Scientist, Shorebirds
@ Otawa National WIldlife Research Centre
1 KIA OE7 100 Gamelin Blvd
Hul |
KIA OH3

Archaeol ogi cal Excavation Pernit. Archaeological excavation is limted to
! prof essi onal archaeol ogi sts recognised by NW authorities. Permts are not
required for sinple site surveys where no collecting takes place but obtain-
ing a permt is advisable since it nakes you known to others working in that
field. Further advice can be obtained from

Charles D Arnold

, Prince of \Wles Northern Heritage Centre .
I Governnents of the North West Territories
Yellowknife

XIA 2L9

l Firearms Acquisition Certificate. Wthin certain |imts, firearms can be
‘ inmported into Canada without restrictions but must be declared to Custons
upon arrival. If, however, you wish to borrow a weapon then you require a




permt. Since the investigation process is prolonged it is advisable to apply
for this at least 6 nonths before reaching the field. Further information
and application forns can be obtained from

Officer in Charge NCO in Charge
Crimnal Operations RCM Pol i ce

G Division Resol ute Bay
Bag 500 XCA OVO
Yellowknife

XA 2R3

Radi o Operators Licence. Expeditions operating under the auspices of PCSP
do not require a radio operator’'s licence. Expeditions operating outwth
PCSP shoul d contact:

Department of Communications
300 Slater Street

O tawa

KIA 0C8

Diplomatic Clearance. Mlitary expeditions operating in Canada do not require
diplomatic clearance but are required to gain the consent of both UK and
Canadian military authorities. The nost useful guide is in British Arny
Review witten by Brigadier M Addison. Advice on the procedures to be

foll owed can be obtained from

Def ence Advi sor

British High Commission, Otawa
Naval Party 1010

BFPO Shi ps

Wi i ) )
THE REWARD FOR ALL THOSE PERM TS
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PUBLI CI TY

The days when the Services could justify major expeditions purely by the )
benefit to | eadership training are long gone; today an expedition of this

type nust also serve to keep the Services in ths public eve and help present
a favourable image to potential recruits. In addition,

ingly dependent on commercial sponsors - for whom publicity is the only

justification for such expenditure. For these reasons publicity was given
consi derabl e enphasis by this expedition and finally accounted for over 30%

we are now increas-’

of expenditure. W also felt that we had to devote a lot of time and effort
to pronmoting the expedition,

and adventurous training generally, within the
Services.  Although there is a considerable amunt of goodwill towards proj-
ects such as ours within MO, there is no doubt that enabling staff officers
to neet

the team and to have the scientific ains explained firsthand snooths
the adnministrative side of an expedition considerably.

Ve found, as many have before, that being interesting does not
coverage; in the end we aimed for general

extensive coverage in magazi nes.
anything that did not
amount of coverage for
bel ow.

ensure press
articles in the daily press and nore
The local press, as expected, printed
require sub-editing and local radio produced a |arge

mninmal expenditure of effort. Qur major results are

Daily Press. Imediately before departure we obtained good coverage of our
plans in The Times and The Daily Telegraph. After our return we were the

subject of an article, witten by our tame correspondent Robert Burton, in
The Daily Tel egraph .

Local Press. The team was the subject of sonme 20 ‘local boy' stores before
and after the expedition. Despite adopting a standard format for such press
rel eases the degree of accuracy of these stories varied widely.

Magazi ne Articles.

W obtained good coverage in several mmgazines - largely
through the efforts of Geray Sweeney, our photographer. To date we have been
conm ssioned to wite articles for BBC WIldlife,

Bi rds Magazi ne, Geographi cal
Once the expedition report
articles to specialist nmgazines.

Magazi ne and Hello - a popular journal for wonen.
is complete we expect to continue to sell

Radio. One of our civilian nmenbers, Robert Burton, is a regular contributor
to BBC Radio 4's wildlife programmed and we were thus able to arrange to
broadcast wi thout undue difficulty. Initially we planned a live transni ssion
fromthe field using an HF link but technical problens defeated us and we

had to settle for a studio interview of Robert

about a nonth after our return.
Local radio stations were approached to run the same sort of stories as the
| ocal

press with approxinmately the same variations in accuracy.

Expedition Lectures. The nenmbers of the expedition, under the terns of gax
5038, are regularly lecturing to any interested group in order to pronote
both the cause of expeditioning and a favorable inmage of

the Services. W
give about 20 lectures per year and expect to continue to do so for several

years; audiences have ranged from The Royal Geographical Society to The
Friends of Clitherce School . publicity

In terms of effort expended agai nst
obtained, |ectures have been our nost cost-effective activity.

Video. The saga of the production of the expedition video is long and
convoluted - but has a happy ending.

The production of a video to pronote
adventurous expeditions was one of our earliest objectives; however, initial
enthusiasm at the Directorate of Recruiting waned and in 1987 the project
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was given a |lower priority. W were fortunate in being able to borrow 2
~ Handycam Cantorders from Sony (UK) and by May 88 had resolved to pake a film
for our own entertainment. W thus returned fromthe field with 36 hours
of videotape of high technical quality, the Handycams had performed superbly,
but variable content. At this stage, policy having changed over the year,
finance was nade available by Directorate of Recruiting (RAF) to edit and
produce the video for use by schools’ |iaison teans and the like. This
task was delegated to Richard Wade of Bluebird Productions who, nuch to our
amazement, managed to edit our 36 hours to 28 minutes. The video will be
issued to recruiting teams of all 3 Services and will be available, through
the SSVC catalogue, to pronote expedition training generally. It has been
shown on the British Forces Broadcasting Service and, at the time of witing,
a sale to comercial television is being sought.

MDD Briefs. Keeping the appropriate staff officer informed and supporting
your project is a pre-requisite to a successful expedition;, we thus ran 3
briefs for our friends. The first, at MO, was in Ot 87 and ained to
ensure that officers outside the expedition committee, particularly those in
PR, were aware of our existence. The second, at the Naval and Mlitary Cub
in Apr 88, was combined with a press conference while the third, at the
Royal Geographical Society in Feb 90, was to show our thanks to the literally
hundreds of people who had nmade the expedition possible. Overall, recept-
ions such as these are expensive and their results are intangible; however
we felt that enough goodwill towards the next polar expedition. whenever
that mght be, was generated to justify the effort.

Brochures and Posters. Al npbst our first act was to spend our entire fund,
about £1000, on an illustrated brochure to pronote the expedition. Apart
fromuse in fund raising, examined el sewhere, this was an invaluable asset
for publicity hand outs and as a short brief to give to lecture audiences;
every expedition should have one. As part of our sponsorship deal wth
Securicor, Wwe spent some £1500 on 5000 coloured posters about the expedition.
These were distributed to schools, recruiting offices and anywhere we could
give themaway. Quite apart from satisfying the sponsor's desire for
publicity, they created a very favorabl e atnosphere for the expedition and
we considered themto be well worth the expenditure.

Sormmire
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MEDI CAL  REPORT
LT D S HARGREAVES

[ NTRODUCTI ON

The renote location of Borup Fiord and the difficulties of medical e.acuation,
particularly during the melt, nmeant that conprehensive nedical cover was
required. Qur difficulties were conpounded by our inability to recruit a
suitabl e doctor, the |ow level of nmedical training of the teamand the unsuit-
ability of sone military equipnent to this type of enterprise. Nevertheless,
we managed to ensure that adequate nedical provision was always avail able,

PERSONNEL AND TRAI NI NG

Persistent shortages of doctors within the armed forces meant that the cand-

i dates we considered suitable could not be made available while those whom
the Directors of Medical Services were willing to release were ill-fitted

for the expedition; we are, however, grateful to the Directors of Arnmy and
Navy Medical Services for the strenuous efforts made on our behalf. W had
selected a Royal Navy enrolled nurse as a back-up; no sooner had her selection
been confirmed than she was injured and unavailable for the expedition.
Through our own resources, we gained as nuch training as possible in the tinme
avai | abl e.

a. Alnost all the team attended the RN First Aid Course. Arranged for

us by Anne Cramp, this conprehensive and illum nating course gave those
who attended it considerable confidence.

b. Li eut enant Hargreaves, who was now our designated medical orderly,
was given 12 weeks ad hoc training in the Accident and Emergency depar-
tnent of the Canbridge Hospital, Al dershot.

c. Fl i ght Lieutenant Hankinson was given sone training, mainly in
suturing and splinting, during evenings and weekends in the Accident
and Energency departnent of Hereford General Hospital. '

d. For all this training we set as our ains the ability to suture,
adm nister |V fluids, use an airway and insert, perhaps with sone
trepidation, a chest drain.

Before departure all the team were required to conmplete a full nedical and
dental exam nation; in particular they were required to ensure that they had
no dental treatnent outstanding.

EQUI PVENT

Wth a few exceptions, nedical equipnent was borrowed from DMED, Ludgershall;
initially they were sonewhat reluctant to lend equipnent to non specialists
and we are particularly grateful to Major Tony Harrison for making all the
arrangements . In a few areas mlitary kits did not nmeet our needs and the
following civilian items were purchased:

a. No military thigh splint was suitable for prolonged use for trans-
port over difficult terrain. W were thus forced to purchase a Donway
Traction Splint (price £195) - an itemwdely used in A & E departnents
and by nountain rescue teans.

B e
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b . Despite our new y-gained expertise, we Were reluctant to suture
smal | wounds if at all possible. W thus purchased several tubes of

Hi -stocryl”~ In the event no suturing was required but this product
proved very useful for repairing small cracks in skin.

C. Although, after a fairly prolonged battle with nedical opinion, we
had obtained authority to carry norphine sulphate, we alse wanted a

m ddl e-strength anal gesic. The nost suitable produce was Tengesic
which we obtained in some quantity and issued to all personnel. A non-
controlled drug with few side effects we considered it a nost useful
addition to our equipment.

PROBLEMS ENCOUNTERED

There is a lot to be said for having your nedical services provided by a
large and apparently insensitive Royal Engineer. Blisters apart, no nedical
probl ems were encountered during the expedition and the only potential
difficulty was an endem c shortage of zinc oxide tape.

STORES TAKEN
SRL | TEM NATO PART NO NUMBER
| F APPLI CABLE TAKEN
1 MEDI CAL EQUI PMENT SET FIELD PATROL 6545- 99- 212- 1089 1
PACK
2 MEDI CAL EQUI PMENT SET DI SASTER 6545- 99- 211- 722 1
3 FIRST AID KI T NCO 6545- 99- 211- 2456
4 MEDI CAL EMERGENCY PACK MEDI CAL 6545- 99- 211- 7745
OFFI CER
5 MEDI CAL EQUI PVENT SET FIELD MEDI CAL 6545- 99- 211- 5948
BOX NO 1
6 FIRST AID KIT, SUPPLEMENTARY HARD PACK  6545-99- 211- 6538 1 EACH
7 MEDI CAL EQUI PVENT SET TRAUMA PACK 6545- 99- 212- 1057 1
8 SPLINT FRACTURE TIBIA & FIBIA 6545- 99- 212- 2615 1
| NFLATABLE
9 CATHETER ANDTROCHAR THCRAC C 6545- 99- 217- 5286 1
10 VALVE CHEST DRAI NAGE HEIMLICH 6545- 99- 212- 2609 1
DI SPOSABLE
BOCKS
TITLE AUTHOR PUBLI SHER | SBN NO
MEDI O NE FOR MOUNTAI NEERI NG - THE MOUNTAINEERS ~ 0- 89886- 086- 5
BRI TI SH NATI ONAL FORMULARY 1987
FIRST AID MANUAL DORLING KINDERSLEY 0- 86318- 230- 5
THE EMT HANDBOOK OF EMERGENCY 0- 397- 54595- 9
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MOUNTAI NEERI NG
Dave Wl ker

INTRODUCTION

On discovering Borup Fiord in April 1915 WE Ekblaw wote: “Borup Fiord is
a magni ficent bay sixteen mles deep, with tw tributory arms on the East
side. It is flanked on either side by high nountains, some Alpine in char-
acter, wth blue vallws glaciers com ng down between the dark, sharp peaks.
On the plateaus and domes inland the snow | ay deep everywhere”.

The 1988 Joint Services expedition was primarily biologically-based, with a
| engthy list of scientific projects to be undertaken. Nevertheless, in
keeping with the tradition of Joint Service Expeditions, every opportunity
was taken to make first-ascents of mountains in the expedition area

This aim was achi eved both at the beginning of the expedition before the
onset of spring, and later with the end of summer and a natural decrease in
the scientific workl oad.

PREVI QUS MOUNTAI NEERI NG | N NORTHERN ELLESMERE | SLAND

Through a great deal of exploration of the coast of Ellesmere Island and the
crossing of the icecaps have been undertaken by dog sledge very little
mount ai neeri ng has been undertaken.

a. The 1934-5 Oxford University Expedition of which our patron, Lord
Shackleton, was a nenber made the first ascent of Munt Oxford 82° 10N
73° 10W their furthest point north.

b. The 1967 Royal Air Force Expedition clinmbed a number of peaks from
Tanquary Fiord to the icecap. This included the three highest points
in Eastern Ellesmere |sland: Barbeau Peak 7,938 ft 82° 0445N 77° 45W
Commonweal th Muntain 7,535 ft 82° 2430N 76° 35W and an unnamed peak
7,500 ft 82° O515N 77° 45W

C. The 1972 Royal Naval Expedition clinmbed fourteen peaks of which
thirteen were virgin. Three ‘naned’ peaks were accepted by the
Canadi an Authorities:

Conmmando Peak, 6,850 ft 82° 1530N 79° 10W
Quarterdeck Peak, 6,300 ft 82° 18N 78° 50W
Capstan Peak 5,000 ft 82° 16N 78° 15W,

d. Also in the sane year the Britsh Army Expedition clinbed a great
many peaks on Axel Heilberg |sl and.

MOUNTAI NEERI NG ACHI EVEMENTS

As far as could be ascertained before the Expedition departed from the
United Kingdom no previous attenpt had been made to climb the peaks
surrounding Borup Fiord. By the end of the expedition we had nmade ascents
of 19 previously unclinbed peaks. Full details of our achievements have
been forwarded to the American Al pine Club. (Annex A)

A fair inpression of the mountains of Borup Fiord can be obtained if one

i magines the glens of Scotland once again filled with glaciers and the hens
capped with |arge icefields. The peaks clinbed were nodest in height, but
any nountaineering activities in such a renote environnent are always a
serious undertaking and a worttmhile chal | enge.
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Apart from the normal hazards of glacier travel, there is a great risk of
rock-fall. Al rock ridges were found to be ice shattered and very |oose,
so to a great extent the rock was avoi ded.

To give an insight to the flavour, experiences and challenges one of the
climbing trips is described.

THE ASCENT OF TWO 5,000 FT PEAKS. WALKER, DOW YQOUNG

During early August a six-day nountaineering trip was mounted to clinb two
5,000 ft peaks 20 mles to the North East of base canp. W saw little of
our objectives during the arduous walking, due to mist and a fine clinging
drizzle. Wilst ascending a dry glacier on the second day we broke through
the mist into the hot sunshine and old firm snow was reached at 2,000 ft.
This firm snow soon turned into a frozen slush hiding crevasses and sl ow ng
our pace to a near standstill as it clung to our legs. Ve finally gave up
this toil at 3,500 ft, making canp between two crevasses, 81° 03N 81° 07W

Sunday 7 August

The brew was started at 6.30 am followed by rolled oats. V& left the tent
an hour later, still in shadow on hard snow wth crampons hardly |eaving

a mrk. Qur intentions were to continue up the glacier running to the

East and clinb the two 5,000 ft peaks at its head in an anti-clockw se
fashion. Many snall visible crevasses were crossed |eading to an obvious
snow covered rock ridge which, when attained, proved to be a bed of |ime-
stone containing fossilised coral and brachiopods. This line was followed,
with the increasing nunmber of crevasses being encountered making it necess-
ary to rope up. The ridge turned northwards to a small rocky summt,

foll owed by larger inpassable crevasses blocking our way as the ridge
flattened. A slight detour to a lower ridge running parallel, enabled us
to continue, giving way to a steep, though short, ice slope to regain the
main ridge at its lower sunmt. A 400 metre snow arrete led to the rather
poi nted snow sunmit of 5,300 ft at 81° 35N 80° 56W After a break to take
in the view and allow the heart rate to slow we descended a |ong wi de snow
slope to the col |eading to our second peak of over 5,000 ft at 80° 04N
80° 59W W left the rounded sunmt follow ng exposed rocks heading West;
it soon becane apparent that this line steepened to a precipice, but an
easier route could be seen 300 netres to the South. After crossing a
precarious snow slope the sweeping descent to the cliff edge was taken
before the final steep cliff edge was followed on good frozen icecrystals

| eading to safe snowfree scree and rocks. Wat a relief to renove
cranpons for a while as we lay on the rocky slope taking in the sun and
refl ecting on a good day.

All too soon the realisation that a long slog remained sank in, so cranpons
and harnesses were refitted. What a slog it was too! The snow was now
softening in the afternoon sun, with the occasional leg pulled as it
crashed down a hidden crevasse. The haven of our tent |oomed two hours
later with the |ast few yards sheer hell as the snow went up to our knees
next to the nornings scratch marks on the snow surface

Tea, tea, and nore tea
Monday 8 August
Packed, roped up and away by 7 am The extra weight of tent, cooker and

sl eeping bags wasn't noticed as we set off towards the high corrie to the
South flank of the previous day’'s route. Many crevasses were crossed

nQ



sone causing concern, but in the main frozen snow allowed good progress
until the ridge, running West to East, was attained. The ridge was
followed in a zig-zag fashion, nore to avoid large open crevasses than to
conserve energy, until easier slopes led to the sunmt, 81° Q210N

81° Q030W.

The classic alpine snow ridge running NNWto SSE was followed for some
distance until a col was reached. W were then forced to transverse bel ow
a mnor sumit thus avoiding crevasses cutting into its slopes. Once the
main ridge was attained crevasses cutting across it had to be negotiated
proving to be both interesting and time consuming. This led to a steep
snow arrete which being in shadow, started with crumbling ice crystals
giving way to firmwnd blown snow. Robbie and | shared the lead on this
fine stretch with poor Steve having to endure the position of man in the
m ddl e. | gave the lead to Robbie to tick the summit, unfortunately | had
m sjudged the distance but, after a hard slog of over 200 ft in sun-soaked
softening snow, Robbie was rewarded by a fine snow arrete leading to the
rocks just feet below the summit at 81° 01558 80° 59W No finer |ocation
for |unch!

We descended exposed rocks bounding a 1,000 ft precipice easing out to the
glacier below.  The rocks soon petered out giving way to a snow sl ope before
the col was reached. The crevasse-free slope was then ascended to the next
peak which was attained by clinbing a bank of snow to the left of a rocky
outcrop 81° OL1ON 80° 59W The ridge continued along a steep snhow arrete
for 500 metres before another minor summit was attained 81° 01N 80° 58W

Robbi e suggested that Steve had now gained enough experience to take the

| ead and so they swapped positions on the rope. Steve led us to our final
summit at 81° 0045N 80° 583W before taking us down through a rock band to
the glacier below at 3,700 ft 81"N 81°w., It was now late afternoon, wth
the snow knee deep slush, so the decision to nake canp was nade. W soon
found that we had once again canped between two crevasses, thankfully they
were shallow. After a delayed neal, | had watched the water pans topple

over, a good night’s sleep Was on the cards if the lunmpy snow and strength-
ening wind woul d allow.

They didn't !
Tuesday 9 August

Steve started breakfast at 5 am One consolation with the wi ndy, sleep-

| ess night was that our sleeping bags were dried by the wind getting
underneath the tent’s groundsheet. Qur early start was shattered when one
of the tent poles was taken by the wind as we dismantled the tent. An
interesting descent to the glacier to the NW proved worthwhile as Robbie
spotted the pole glistening in the snow, and collected it 10 ninutes |ater.

After re-ascending the slope the day began. Hard work through wet slush
followed by a few exciting noments when nelt water streans were junped as
we headed towards Munt Leith. This long glacier was |left behind and canp
was nmade on a bed of npss and willow, by a treamat 80° 55N 81° 30W
Luxury Bare Feet!

We returned to base canp the follow ng day, worn out but refreshed.
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Mount ai neeri ng Equi pnent

A

+ . Equipment used for a Scottish Wnter Day' s clinbing was found to be adequate, l
’ with a few additions for glacier travel.

4y

-»

In addition to normal nountaineering clothing each nenmber provided his own (
gl acier glasses or goggles, glacier cream suncreeen and a sun hat. "Yeti”

gaiters were used by some individuals. The rubber rands split in no tine, -
and because they cannot be repaired in the field, are not reconmended. Two

menbers used plastic boots which were good for glacier travel and mountain- r
eering, but they were not conparable with science work, whereas % shank

| eat her boots were well suited. This factor should be considered by future
expedi tions.

o wtih im
N b

The foll owi ng equi prent, | oaned from Thatcham, provided ideal for glacier
travel, and was in good condition including new ropes:

I ce axe - al pine wal king, 60/65 cm

I ce hanmer - small

Crampons - Salewa Everest

Harness - Wwhilans

Large slings - used for inprovised chest harness (Parisian Baudrier)
Junmars - one set per person

Karabi ners — snap and screwgate

I ce screws — various

Clinbing helmet — Joe Brown, rather heavy - some menbers had their own
| i ght wei ght.

Al tinmeter one per group of three

9 mmclinbing rope - two per group of three

Stitch plate - belay device

Figure of eight - descender

Deadman - snow anchor

Future Opportunities

The Krieger Mountains and Van Royen Ridges offer sonme alpine type peaks,
though their summits would probably be of very loose ice shattered rogk.
There are also a large number of snow covered peaks that could be approached
on skis.

For a pure mountaineering expedition | would recomrend the expedition running
fromlate March to early May.
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FI RST ASCENTS JO NT SERVI CES EXPEDI TI ON BORUP FI ORD 1988

“%

ANNEX A

PEAK | F NaveD ano HEI GHT (FT) LOCATI ON DATE PARTY REMARKS
a b c d e
M Leith 3822 80°5130N 17 May Walker Cinmbed overnight from tent encanpment
81°3620W Dow at 1500ft on NW Ridge 81°5440N 81°38w.
Crawford Descent via NW d acier 80°53N 81°3630W
3500+ 80°5730N 30 May Dow Cinbed overnight by way of a long steep
81°25W Young scree-covered ridge after a crevasse-free
icefield
Mt Burrill 3000- 800 56N 10 Jun Dow Easy snow plod up NWridge
81°26W
3000 80°4215N 13 Jun Nl ker During 4 day recce of ice on Greely Fiord,
3500+ 81°0030W Par ker On skis involving steep descents and
80 4410WN 14 Jun reascents si desteppi ng over broken
81loW ground
3500+ 80°4450W
80°56W
3500+ 80°4530N
80° 55W
3860+ 80" 4630N
80°5230W
3500+ 80°55W 14 Jun Dow Overni ght from geol ogy canp involving
82°W Free 300ft of clinbing up a 60° snow sl ope
3500+ 80°0150W 4 Jul Br ade From \Wader Canp
81°4510W Scree slopes were ascended to |oose rock
ridge leading to main southern arrete
Less than 1 metre wide with sheer drops
on both sides. Small snow field led to
sumn t
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BOATI NG
Lt D S Hargreaves

INTRODUCTION

Experience on previous polar expeditions suggested that the nobility con-

o

ferred by inflatable boats nade w de-ranging scientific work possible and .

justified their bulk and expense. W thus deployed with 2 Gemini dinghies
and 4 outboard motors plus sufficient fuel for about 600 miles running. In
the event sea ice conditions and equipnment failure severely nodified our
plans but overall the boats were a considerable asset,

EQUI PMENT

A full list of equipment taken is at the end of this section; all was obtained
t hrough normal Royal Navy channel s upon the advice of C/Sgt R Worral, Roya

Mari nes. In the event relatively few spares were required, especially since

we were able to canibalise 2 engines, and any failures experienced were the
faults of the oeprators rather than the hardware. The performance of
i ndividual itens was:

a. Boats. The standard Genini could carry 1000 Kg at 6 knots and

met all our basic requirements although there is no doubt that it is
inferior to the 5m Avon used on previous expeditions. TIts main
drawbacks are a rather difficult keel assembly and a narrow transom
that nmakes it inpossible to mount 2 engines side by side. On the other
hand it is robust and readily avail able.

b. Engines. W took 4 35 HP Johnson outboard notors (OBMS); 2 of
these were so damaged in the air drop as to be of no use for other than
spares. The remaining 2 performed well in difficult conditions. Spares
supplies for these engines, which were the latest pattern, were erratic
and we suffered some problens as a result.

C. Propel | ers. It was decided to use propellers wthout guards since
these tend to trap brash ice. The penalty we paid was repeated minor
damage caused by inpact with rocks in shallow water. Remedial work
with a coarse file was frequently required and our advice to future
expeditions is to think of the number of propellers you require then
double it.

d. Fuel and Fuel Tanks. Fuel for OBMS was obtained from the RACC
Petrol eum Depot at West Mors, Dorset packed in the standard-issue 20
l1tr container. This was parachuted with the remainder of our stores
and suffered little damage. A further 200 litres of gasoline of
dubious origin and octane rating was purchased from PCSP during June
and delivered by Twin Otter. No fuel problens at all were encountered.
We used the 5-gallon OBM fuel container as issued with the boats. This
was probably a mistake since it takes up a lot of deck space and is not
easily stacked. Future expeditions would be well advised to consider
using flexible fuel tanks or 10 gallon fuel tanks.

e. Tools .  The tool kit listed at the back of this section, plus the
tools in the general expedition kit, proved sufficient for all the
work we required. Wth hindsight, three other itmes would have been
useful: a flywheel puller, the spanner required to release the engine
fromits mountings and an electrical test set.
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f. Cothing. Restrictions on the amount of kit we could take meant
that there was little scope to use specialist boating clothing. W
thus opted for wearing the larger-sized aircrew inmersion suit over
our normal clothing. This, effectively a dry suit made of ventile,

was satisfactory in nost respects and was easily obtained - part—worn .

items unsuitable for flying duties being readily available. Their
maj or drawback was that we opted for the verions with socks fitted,so
that we could wear our own boots, rather than \Wellington boots. This
combi nati on provided inadequate insulation and the Wellington boot
option, as used by RAF Search and Rescue Crews, would have been much
better. Ventile is not, however, w ndproof when dry and we found that
nylon or oiled cotton waterproofs had to be worn as the top layer. The
Royal Navy immersion mtten was worn, and nuch |iked, by passengers

but was too bulky for coxswain;, a variety of items were used by those
required to do delicate work but the perfect boating glove has yet to be
found. For lifejackets we used the hazardous-duty jacket as issued to
the Royal Engineers; this was conpletely satisfactory.

TRAI NI NG

Before 1987, relatively few of the team had any experience of boating in
polar conditions; it was thus decided to concentrate a large part of our
training effort to this aspect of the expedition. A course for all the
team plus our reserves, was organised at the Joint Service Muntain Train-
ing Centre Tywyn by C/Sgt Worral during June 87. Further training in boat

handl ing and engine maintenance for selected team nmenbers were provided by
RM Poole, organised by Captain Sinmon GQuyer, and RN Josywd, Rosyth.

EXPERI ENCE

There is no doubt that w thout the boats the scope of expedition would have
been considerably restricted — although it is difficult to identify any
single piece of research for which the boats were essential. The sea ice
had receded sufficiently in Esayoo Bay for the boats to be l|aunched on 7
July and by 9 July the shore | ead was | arge enough for travel to start; it
was not, however until 21 July that we began regular ferry trips to
Elmerson Peninsula and Elsa May |sland. Mjor boat journeys conmenced on
29 July by which time Esayoo Bay was al nost conpletely clear of ice; our
first attenpt was not a success. The boat was very nearly swanped after
only a few hours and the crew was forced to return; a second attenpt fared
better and Oobloyah Bay was reached. Changes in the wind soon blew nuch of
the pack ice back into Borup Fiord and the return leg of this trip was
fraught with difficulty. Later journeys fared better but, despite strenuous
efforts, we were able to reach Hare and Tanqueray Fiords. It was possible
to push the Gemnis through broken pack ice, to nove small floes out of the
way, break them by power beaching the boat and even to have passengers junp
on the ice but none of these techniques nmade rapi d novenents possible. By
22 Aug, when we attenpted to reach Eureka by boat, the sea ice had largely
cleared and Geely Fiord was navigable. This journey was abandoned when
one of our much-abused OBMsS finally failed and could not be revivied; the
cause is unknown but nust have been associated with its hard |anding during
the airdrop. This final failure, which tended to overshadow previous
efforts, is no reflection on the equiprment and there is no doubt that
recovery by Eureka by boat would have been practicable.
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Landsat imagery of Borup Fiord Scene ID:
HDG: 242.7. Acquired: 1975-07-07
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CONTENT LI ST
SERIAL | TEM QUANTI TY
1 Boat Genini Inflatable 2
) 0BM 35 HP 4
3 Fuel Tanks 6 gallon 8
4 Fuel Lines 8
5 Spare Propellers 6
6 Spark Plugs Spare 10
7 Pl ug Spanner 2
8 Fuel Filter Screens 4
9 Thrust Washer 10
10 Split Pins various sizes 20
11 Tie waps various sizes 30
12 Power Packs spare 2
13 Coils spare 4
14 Spare Keels 2
15 Paddl es 8
16 Boat Pol es 2
17 Foot Pump inflators 2
18 Foot Pump rubber 6
19 Flare jars 16
20 Sea anchors 2
21 Oyster C anps 10
22 Spare Val ves 4
23 Leak Bungs 6
24 Towi ng Lines 2
25 Bai | er 4
26 Life Jackets RE 12
27 I mrersion Suits (Sizes 1-9) 11
.28 [ mrersion Mttens 12 pairs
29 M ni Flares 12
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TRAI NI NG
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SCI ENTI FI C  PROGRAMVE

In planning a scientific programme, a Joint Services Expedition has dis-
advant ages conpared with a university or research institute — based
expedition. Mlitary menbers of the team usually |ack acadenic and research

experi ence and success depends |argely on careful choice Iinked with good -

training and briefing. There are also few facilities and little time for
working up results after the expedition, but these problems can sometines be
overcome by working under the supervision of academics.

The scientific programme was largely set by our requirenent to work in an area

where no previous work in life sciences had been undertaken. This gave us
scope for obtaining useful results by sinple observation and collection -
sonmething that would not have been possible in a well-wrked area. We were,
however, constrained by not knowing the conposition of the expedition until
about 7 months before departure and by an al nost conplete ignorance of what
we might find at Borup Fiord. W planned for this by adopting a wi de range
of projects, allowi ng for considerable redundancy, picking projects that
required inputs nmore of labour than of expertise and by recruiting civilian
scientists to run their own project with support frommlitary personnel.
Utimately we were able to recruit several nembers with first and sonetines
hi gher degrees, and Borup Fiord proved to be rich biologically.

By April 1988 the scientific aims of the expedition included:

a. The breeding, feeding and territorial behaviour of knots and
turnstones.’

h. Breedi ng and brood division of snow buntings.

C. Records of birds.

d. The diet, duirnal behaviow and herd formation of the arctic hare.
e. Records of manmmals. .

f Mappi ng, vegetation and conparison of Landsat imagery with air

phot ographs from an inflatable kite.
g. Systematic collection of invertebrates throughout the sumer.

h. Gowth, reproduction, feeding behaviour and parasites of the
arctic charr.

Limnology survey of | akes.
Je Sex ratios and growth of the arctic wllow.
k. A detailed study of the npsses.
1. Col l ection of flowering plants.
m Detail ed mapping of igneous and sedinentary geol ogy.

n. Recordi ng and mappi ng of paleo-imuit sites.
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nterval s.

0. Synoptic neteorol ogi cal observations at 6-hourly

-~ p. Col lection of plant and animal remains to support a carbon flow
study .

q. The study of small, isolated groups

Qur results ranged from expected success, as the breeding of knots whi ch was

the nost significant ever made of this species, through unexpected success in

the charr project, and the routine but val uabl e archaeol ogy and neteor ol ogy

to disappointnment with arctic hares and the entonol ogy and psychol ogy projects

where little result was obtained despite considerable effort. Nevertheless
we believe that few expeditions have achieved such useful results over such
a wide range of disciplines in recent years.

Anal ysis of datwu and witing up are necessarily lengthy procedures and in
our case are delayed by exigencies of the Services. Brief summaries of the
work undertaken are given in the follow ng pages and they show the state of
analysis and witing up at April 1990. Mich rore detailed descriptions of
projects, and full supporting date, are given in Part 2 of this report.
Several papers have been subnitted to scientific journals and have been the
subj ect of presentations to academ c societies
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AN  ARCHAECLOG CAL SURVEY OF BORUP FIORD
ELLESMERE | SLAND H GH ARCTIC CANADA

Roger F Smith
| NTRODUCTI ON

Little is known of the prehistory of north-western Ellesmere
Island and nothing at all of Borup Fiord. Surveys and excavations,
however, of eastern and southern areas of the island have established
that they had been occupied by man for 4000-4500 years. Qur survey
of Borup Fiord and its environs was therefore conducted in order to
locate and record evidence of past human activity and thereby
established the area's potential for future research.

RESULTS

After the spring nelt in July and August, inland valleys and 135
kmse of coastline were searched and sonme thirty-six archaeol ogical
sites, including encanpnents, fox traps and caches were found.
Dwellings in these encanpnents were of two types: the sunmmer tent and
the autum or w nter house.

Evidence for the tents occupied in summer conprised the stones
which held down the side walls, laid in patterns that were variously
circular, oval, trapezoid or subrectangular. Interiors were SOmeti nes
divided by stone partitions into sleeping and cooking areas.

More substantial structures that were probably occupied in the
autumm, and in at least two instances the winter, were discovered at
three locations in the Fiord (fig 1. sites 1, 2, 12). With stone-
built walls no nmore than 1 mhigh they were either oval or angular in
plan and Iike the tents conprised one or two or, |ess frequently,
three conpartnents.

One house (fig 2a) had what m ght have been a col |l apsed cold-
trap entrance; being downslope fromthe sl|leeping and working areas
this entrance would have prevented cold air from entering the
interior. Wile the majority of the encanmpments conprised either one
or two tent rings, the largest, which was |ocated on an i sl and,
consisted of thirty-five (site 2). Not all of the latter site’s
dwellings had been occupied at the same time; architectural
differences and variations in nboss and 1lichen cover indicate
intermttent occupation, perhaps over many years.

Stone-built fox traps were discovered on hills overlooking an
encanpnment at the head of Essayoo Bay (site 12) . Built to a simlar
design and located on flat-topped boul ders, these traps conprised a
narrow chanber, open at one end, with a relatively large lintel stone
over the entrance. Reinforced with stone slabs and boul ders they had
pronounced hogback profiles. Bait placed at the trap’s closed end
drew the fox inside; a trigger nmechanism activated by the fox when
it seized the bait, released a blocking stone from above the entrance.
Dropping into place between two guide posts, positioned either side
and slightly forward of the entrance, the fallen stone would have
trapped the fox inside the chanber.
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CULTURAL AFFI LI ATI ONS

| ocated on

The majority of the encanpnent $ heins geapfpir%';(‘lj rra\{\%f?/ 1000 years
surfaces which probably energed from them | ate Dorset and Thule
ago; accordingly there might be anong recent past.

structures and perhaps also Inuit encanpnents of the nore
At least one Of the structures found was probably a 1late Dorset

; : Roughly rectangular in plan and neasuring
construction fig 2b) .

v 3 '(t 9 )convex at  one narrow €nd and open at the other.

7.15m by 3m it was di scovered on

Similar and therefore perhaps , contenporar stryuctuyes .
the east coast of EllesmerepISI nd, have lgeen dJa%eJ to the C%Fgm:g_ or

ninth century AD and belong to a late phase of the Dorset
, : : and houses with |owstone walls
Rel atively sulb2 tantv\llearlle terprtobralbqus Thule constructions: MRl 7

(sites 1, 2, . i iation at two
i‘'dentification as such is supported by their assocalaThule thow

. . . . 1 bhe
locat | ons wi th stone-built cegchps: caehes; sgethitadited stic of mmute
cul ture and tﬁe traps discovered at the head, of, Essayog Bay are
therefore additional proof of a Thule presence

CONCLUSI ON

Qur survey established that duri ng, qt '%ﬁufé‘sﬁeog]l L!Seg%urgefﬂ;;g
. . |

o ggd bga? hgeﬂuﬁ?“p' gd. by Late.Dorset ““occupation by Arctic Sma

Tool Tradition, |ndependence Il and pre and early Dorset peoples may
yet be found at higher elevations in the fiord, not exam ned in 1988.

Thule autumm or w nter house: Essayoo Bay site 12
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THE KITE PROJECT - REMOTE SENSING IN THE H GH ARCTIC

| R MEIKLEJOHN

o

| NTRODUCTI ON

1. Comparatively little research has been done on renote sensing of
vegetation in the arctic, and even less on that of the high arctic. Problens
that have been identified include that of thresholding (the difficulty of
detecting or quantifying vegetation below a certain level of cover or bionass)
and spatial distribution (arctic vegetation is comonly dispersed in highly

| ocalised discrete patterns smaller than the resolving power of current

sensors) . A problem that does not appear to have been considered (in the
arctic renote sensing context) is that of tenporal variability, occasioned by
the very short high arctic growing season (about 6 weeks). It was decided to

investigate the tenporal variation in vegetation reflectance in the visible
and near infrared parts of the spectrum using kite borne aerial photography at
Borup Fiord.

AERI AL PLATFCRM

2. Various aerial platforms were considered, including conventional and
microlight aircraft, Renpote Piloted Vehicles (RPVs), hang gliders, balloons
and kites. Al have their advantages and di sadvantages, but a hybrid
kitel/ball oon appeared promsing. A pair of Stewkie semi-sails were obtained
which are helium filled and lighter than air, although they require a
significant breeze to lift a radio controlled canera. A single kite requires
about 6 knots of wind to |ift a camera to a useful height (about 30 m , but
two kites could be stacked together to provide additional lift in lighter
winds. Gnbal munts were devised where the caneras weight automatically
aligns it to point directly downwards. The main camera used was a Nikon F301
which is one of the lightest 35nm cameras with automatic film advance
automatic exposure and high quality |enses.

METHOD

3. The kite is steered by a “pilot” who uses two control lines to move the
kite sideways and to ascend and descend. The pull on the lines can be quite
consi derable and so they are attached together by a rope running through a
pull ey which is then anchored. The normal nmethod of anchoring is to use dog
screws which are quite effective in nost soils. W resorted to hollow core
ice screws early in the season when the surface snow has nelted but the ground
is still frozen. W also experinented by attaching the anchor point to a
clinmbing harness worn by the kite pilot, and this was found entirely effective
and it becane the standard nmethod used. The ginbal nounted canmera was
activated by radio control by a camera operator positioned on or near the
target area. A third man was sonetines used to relay hand signals fromthe
camera operator to the kite pilot when the terrain prevented direct

conmuni cation. A secondary task for the canera operator was |aunching and

l andi ng the kite.

RESULTS

4. One of the two kites was damaged beyond repair early in the expedition,
probably because of a nmanufacturing fault. The other kite remained usable

t hroughout the expedition. The prinary target site proved to be exceptionally
sheltered, but this was not apparent until well in to the expedition
Unfortunately wind speeds were frequently slightly below the 6 knots required
to attain a reasonable height (30 m) for the canera. This prevented us from
obtaining the regular repetitive cover required for the nulti-tenpora
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vegetation project. The second kite would have been invaluable in the |ight
winds experienced and so its loss was nore serious than at first thought.
Neverthel ess, air photographs of a variety of targets were obtained using

bl ack and white, natural colour and colour infrared film

5. Vegetation Study Site. Infrared photographs revealed that there was very
little infrared reflected fromvegetated areas (Cassiope heath and Carex
aquatalis meadow) early in the season. Conparison with ground infrared

phot ographs confirmed the value of an airborne platform because the geonetry
of plant |eaves produces different levels of reflectance depending on

Vi ewpoi nt

6. Base Canp. Air photographs of the base canp area clearly show the damage
caused by tranpling and the construction of drainage channels around tents.

It is hoped to re-photograph the area in 1991 so that vegetative regeneration
rates can be quantified.

7. Archaeol ogical Site. An eskino archaeol ogical site (a |akeside fishing
settlenent) was photographed, and the air photographs may throw some |ight
on the relationship between structures.

CONCLUSI ON

8. Al though not all objectives were met this project did establish that air
phot ographs could be obtained froma heliumfilled kite, which could be a
potentially very useful technique for any expedition to renote |ocations.
Results confirmed the inportance of an aerial platform for spectral studies of
arctic vegetation, and that near infrared reflectance from vegetation is very
low early in the season. Apart froma need to inprove the durability of the
kite envel opes themselves, all other aspects of the system worked well,
including the caneras, ginbal nounts, radio control gear, kKite control and
anchoring systens.
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SEDI MENTARY GEOLOGY OF THE BoruP FI ORD AREA

S Young -

1 one of the facets of geology which first captured nmy inagination
at an early age was that it engendered a feeling of traveling back
through time; the environment that would await the traveller, if such
a voyage were possible, having to be deduced fromthe evidence
avai lable in the rocks thensel ves. Thus whil st conpletion of ny
geolgﬂy project involved a physical journey of around 3000 miles frow
the UK, It also entailed an imagined tine | apse of sone 300 mllion
ears to when the ol dest rocks exposed in the Borup Fiord area were
eing formed. Around this tinme, a large marine basin began to evolve
whi ch covered nuch of the area now occupied by the Queen Elizabeth
I'slands, and which has been |ikened by sone researchers to the
present-day CGulf of Mexico; this so called Sverdrup Basin was to be
the major structural feature in the area for the next 250 mllion
years. Up to 13000 m of predoninantlr mari ne sedi nents accunul at ed
In the Sverdrup Basin and were gradually conpacted and altered into
t he rocks exposed today. My project involved naking detailed
descriptions of the strata at 6 previously undocunented sites around
Borup Fiord, plus the collection of numerous rock and fossil specinens
on behalf of the Canbridge Arctic Shelf Programme. The detail ed
records of ny findings are presented in part 2 of the expedition
report.

2. The ol dest rocks found in the expedition area are coral-rich
limestones indicative of deposition under clear, war m wat er
conditions. Sedinentation in this part of the new y-evol ved SverdruP
Basin seens to have initially been free fromexcessive anounts o
| and-derived material. However, as younger rocks are exam ned, the
| i mestone horizons becone fewer and the content of |and-derived
erosion material (sand, silt and clay) increases. The conpositjon of
the |l and-derived material can be uséd to give a broad indication of
the distance fromthe site of deposition to the basin margin; heavy
sand-si ze particles woul d be deposited close inshore whilst only fine
clay material would be able to reach the deeper offshore part of the
basin before settling from suspension.

3* The bulk of the rocks in the expedition area conprise many thick
alternations of sandstone, siltstone and shale; this suggests that the
position of the basin margin was not constant but mgrated in response
to fluctuations in the rate of supply of |and-derived erosion nateria
and/or fluctuations in the rate of basin subsidence. | ndeed on at
| east 2 occasions the supply of erosion material to the expedition
area nust have been particularly large since non-marine deltaic rocks
are found at these levels in the succession. |f we extend the anal ogy
of the Sverdrup Basin with the Gulf of Mxico then simlar conditions,
of excessive sedinent supply, presently pertain in the region of the
M ssi ssi ppi delta.

4, One of the maxinms of geology is that "the present is the key to

the past" and this is particularly so in the case of sedinentary
rocks. Many features seen in the sedinentary rocks of the expedition
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area would be readily famliar to anyone who has wal ked along a
resent-day sea shore or river flood plain. R pple marks, nud cracks,
worm burrows, scouring/current effects and pebble beds (congl onerates)
are common. Fossil remains are to be found in nearlyallthemarine,
beds and, less comonly, W thin the deltaic rocks where they are
restricted to wood and plant debris. The fossil assenblage found in

a rock can give many clues as to the environnent of deposition e.aq.
wat er depth and oxygenation, current strength and direction, along-
with rate of sedinment accunulation. Certain fossils - the ammonites
are the best exanple - are of greatVvaluebecausetheyevolved

qui ckly, so that a particular species existed for only a small length
of tine (?fologically speaking!) i thus rocks at differen} localities
are thought to have been deposited at the sanme tine it they both
contain this so-called zone fossil. Some of the nost common fossil
typeﬁ found during the expedition are described at the end of this
article.

5. The Sverdrup Basin ceased to be a Site of sedinment accunulation
around 40 nillion years ago when earth movement caused the region to
be uplifted into a land area, which has Since been nodified by erosion
and ‘weathering to give the present-day landforms. Wthin the
expedition area, evidence of the reformational phase is provided by
both folds and faults which have flexed and truncated the rocks from
the roughly horizontal position in which they were deposited.
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-within a coiled, chanbered she

COMMON FOSSI L TYPES

a. Amonite - a highly devel oped, Fredatory mari ne mollusc which 1lived

and possessed a head, es and
tentacles which could be retracted |ntor%he | ast chanber, mﬁgre tﬂe

creature |ived. Though now extinct, amonites were very closely
related to nautiloids, a single exanple of which -the Pearly Nautilus
- still survives, though only in the South-Wst Pacific. Like the
nautiloids, anmmonites were free sw mmi ng.

b. Belemnite - this extinct creature, related to the amonite and
nautiloid, was the forerunner of the present-day squid and the bullet-
shaped hard part found as a fossil was its internal skeleton. [jke
squi ds, belemnites were probably able to swmvery fast by sucking
water into the body chanber and then expelling it as a forceful jet.

c. Bivalve - this is a soft-bodied invertebrate creature living within
a hard, self-secreted shell of lime which, as the nane suggests,
consists of two valves (held together by teeth and nuscles) . The
valves are usually identical, so giving the shell a symretry through
the plane of the hinge line. Mst bivalves are bottom dwellers or
burrowers; nodern exanples include cockles, nussels and razor shells.

d. Brachiopod - this is a small narine invertebrate enclosed by a
hard shell. Unlike nmost bivalves, the two valves are unequal so that
the plane of symretry passes through the valves rather than between
them At the apex of the larger valve a small hole is often visible
through which a fleshy stem extends, so anchoring the animal. Though
not so common to-day, brachiopods were abundant 1 n the past.

e. Bryozoans - these are colonial, aquatic organisnms with an
encrusting or fan-like growh. Each minute individual is housed

within the tiny cups that pit the surface of the calcareous skel eton.
They adhere to seaweeds or stone and are commDn I N nodern seas.

f. crinoids - or "sea-lilies" - are flower |like aninals related to
the starfish and sea-urchins. The cup-like body of the creature is
usual Iy attached to the sea floor by a stem forned of variously shaped
discs._d fBrokml’-:n fragments of this stem are the nost conmon type of
crinoi ossil .

9© Gastropod - commonly called snails, these are soft-bodied
creatures living within spirally coiled shells of lime. They each
possess a broad, muscular foot which is extended from the shell,” al ong
with the head and tentacles, as the animal noves along the sea floor.
Present-day marine exanples of gastropod are w nkl'es and whel ks,
though they are no longer restricted to an aquatic environment.
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METEOROLOGY
K W HANKI NSON
| NTRGDUCTI ON

Borup Fiord is considered to fall within the same climatic sub-zone as
Nansen Sound, Fosheim Peninsula and Lake Hgzen; topographically homogenous,
this area is essentially continental with few outside synoptic influences

al though some maritine features are exhibited in the sunmer. No worthwhile
observations were made in the area before 1947, when the weather station at
Eureka was established, and since then, although many observing stations
have been in the field for short periods, long-termrecords relate only to
Eureka. Several studies nade in recent years such as Muller and Roskin-
Sharlin (1967), Barry (1969) and Alt and Edlund (1989) have shown that there
is greater diversity, at least in the sumrer climate, in NW Ellesmere |sland
than was previously envisaged. This work has also cast increasing doubt on
the extent to which Eureka represents the entire sub-zone. The neteorol ogy
project was thus seen as a subsidiary undertaking, supporting other studies,
but one that could contribute to the current debate on the climte of NW
Ellesmere | sl and.

OBSERVATI ONS

(bservations of basic phenomen were nade at 3-hourly intervals throughout
the expedition and full observations, to UK Meteorol ogical Ofice standards,
were made every. 6 hours. Twice-daily aviation weather reports were passed
to Polar Continental Shelf Project, Resolute Bay by HF radio. Full neteor-
ol ogi cal records have been |odged with Geological Survey of Canada and will
be used by other projects of the expedition. Equipnment was provided by the
Met eorol ogi cal O fice, Bracknell, Vector |nstrunments and Pol ar Continental
Shelf Project; a full list is in Part 2 of this report.

WEATHER SUMVARY

The weat her experienced in 1988 was markedly different from |long-term
averages. Md and late May was nuch warmer than usual with high and stable
air pressure giving slack winds, clear skies and light precipitation. June
was nmuch closer to long-term nmeans with tenperatures rarely above +1i°C,
increased cloudiness and heavy precipitation on a few days. Only in July
did tenperatures again rise well above normal and in the second half of the
month distinct variations between the weather of Eureka and Borup Fiord were
noted; throughout July winds were |light and skies cleared followi ng the end
of the melt. In early August tenperatures fell sharply to stabilise at
+9°C but otherwi se good weather remained until 19 Aug when |ow tenperatures,
strong winds and heavy precipitation heralded the start of autum.

RESULTS

Records of nmjor phenonena were made from 14 May to 20 August; nost, but
not all of these can be conpared with records from Eureka and thus the
experiences of previous years. For 1988 they can al so be conpared with
readings fromthe inland site at Hot Weather Creek on Fosheim Peninsul a.
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TEMPERATURES

Dai |y Mean Tenperature Eureka 1951-80, Eureka 1988, Borup Fiord 1988 and -
Hot \\eather Creek 1988 °C
Eur eka Eur eka Bor up HW\C
51-80 88 88 88
15-20 May -9.8 -1.5 -1.5
21-31 May -6.0 -2.5 -2.0
1-10 Jun -1.3 +0.7 +0.5
11-20 Jun +2.3 +1.6 +1.0
21-30 Jun +4.4 +3.8 +2. 8 +6. 7
1-10 Jul +5.2 +5.3 +5.6 +9.7
11-20 Jul +5. 4 +7.4 +10.5 +14. 2
21-31 Jul +5. 6 +8.9 +11.6 +14.0
1-10 Aug +5.3 +7.4 +8.9 +11.6
11-20 Aug +3.8 +5.9 +7.1

Thawi ng and G owi ng degree days Eureka 1951-80, Eureka 1988, Borup 1988
and Hot Weat her Creek 1988.

Eur eka Eur eka Bor up HWC

51- 80 88 88 88
TDD 323.7 407. 2 498.0 681.0
GD N A 6.0 41.0 129.3

Precipitation

Precipitation measurenent is notoriously difficult - particularly in the
conversion of snowfall to rain equivalent. Annual snowfall was estinated
by digging snowpits to ascertain the mninmum over-wi nter precipitation

Monthly Precipitation Eureka 1947-72 and Borup Fiord 1988 mm of rain
equi val ent.

Eureka 1947-72 Borup 1988
May 3.0 1.8
Jun 3.6 23.5
Jul 12.2 6.5
Aug 9.7 23.6
Annual 64.0 217.4
| nsol at i on.

Dai |y sunshine was recorded using a Canpbell-Stokes Solarimeter, total
radi ation was nmeasured using a Cvb Solarinmeter and a Delta-T integrator.

Hours of effective sunshine as percentage of total hours Eureka 1g75-80
and Borup Fiord 1988 and total radiation Borup Fiord 1988 in M/ M9 Day

Sunshi ne Radi ati on
Eureka 1975-80 Borup 1988 Borup 1988
May 66 78 26.5
Jun 60 33 21.1
Jul 56 75 23.
Aug 37 48 1%.%




Wnd Velocity

Terrain arfects make inter-station conparisons difficult, however Borup
Fiord appeared to be unusually sheltered.

Mean wind speeds Eureka 1947-80 and Borup Fiord 1988 knm/hr

Eureka 1947-80 Borup 1988
May 14.0 3.5
Jun 22.2 5.1
Jul 19.5 7.2
Aug 14.7 6.5

DI SCUSSI ON

It is, of course, inpossible to draw conclusions from a single season’s

observations; it is, however, quite legitimate to suggest that certain
characteristics energe

a. Air tenperatures at Borup Fiord are close to those experienced
at Eureka but Borup displays slightly nore continental features -
though considerably fewer than Hot Wather Creek. The slightly

hi gher tenperatures noted at Borup in late July are presumably a
reflection of its greater distance froma large nass of water though
it could be due to the presence of Fohn winds noted at Tanqueray
Fiord in Barry (1967).

b. Borup Fiord experiences considerably more nelting degree days
(+ ooc) and growing degreedays(+10°C) than Eureka and alt hough
records are sparse, this is probably anomalously high for a coasta
| ocation at nearly 81°N. These tenperatures are probably a mgjor
factor in the diversity of vascular plants in Borup Fiord

C. Even allowing for the difficulty of conversion of snow into rain
equi val ent, Alt and Edlund (1989) considered that precipitation is
underestimated by 40-400% Borup Fiord appears to experience higher
precipitation than other sea-level sites in the region. This |eads

us to suggest that there would be an adequate water supply even in
years when tenperatures do not rise sufficiently to nmelt sub-surface
ice. To sone extent this suggestion is supported by historical record
since Ekblaw in 1915 found the snow at Borup Fiord to be some of the
deepest on Ellesmere |sland.

CONCLUSI ON

The meteorology project achieved its limted ains and made a useful cont-
ribution to the long-term study of the climate of Ellesmere Island. The
collection of further meteorol ogical data would be a worthwhile task for
any future expedition to the area.
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BOTANI CAL RESEARCH AT BORUP FI ORD
Terry A Hedderson

Department of Biol ogy
Menorial University, St. John’s,
Newf oundl and, Canada

I ntroduction

The flora of northern Ellesmere |Island is arguably the best known in
the Canadian high Arctic. Early exploration generated nuch interest
because of the unexpected diversity of plant species found there, and the
occurrence of extensive gaps in the distributions of some species between
their Ellesmere popul ati ons and the nearest populations to the south.

This interest notw thstanding, not even northern Ellesmere can be
considered botanically well explored. Mbst available information comes
froma few localities - notably Lake Hazen, the Foshei m Peninsula, Tanquary
Fiord, and the northern Haye's Sound region. The major aim of botanical
research at Borup in 1988 was to survey thoroughly the vascul ar and
bryophyte floras, and thus contribute to the slowy accumulating data on
floristic patterns, both within northern Ellesmere and within the Canadi an
high Arctic in general.

Results and Di scussion

A total of 123 species (two represented by nore than one subspecies)
of vascular plants were collected fromthe study area. O these, three
species (Arenaria hum fusa, Pyrola grandiflora, Saxifraga ai zoi des) are new
to northern Ellesmere, and one (Carex subspathacea) is newy recorded for
all of Ellesmere. Although nost of the bryophyte collections remain
unidentified, it is estimated that at |east 135 species of nosses and 35
species of liverworts occur at Borup Fiord.

The phytogeographical conposition of the vascular plant flora is
typical of that found throughout the Queen Elizabeth Islands. About 78% of
the flora conprises circumpolar and amphi-atlantic species, and nost of
these show arctic or arctic-nmontane distributions. Species wth
exclusively North American distributions form an additional 18% of the
flora, and 5 species exhibit anphi-beringian distributions.

The flora of Borup Fiord is anong the most diverse in the Queen
El i zabeth Islands. This diversity is a consequence of historical,
ecological, and climtic factors. The area is physiographically diverse.
This, coupled with the presence of a range of bedrock types, gives rise to
a multiplicity of habitats and increases the nunber of species which
potentially could occur in the study area. The presence of acidic rock
outcrops, for exanple, permts the occurrence of several acid-Ioving
speci es which are otherwise rare on northern Ellesmere Island. Proxinity
to the sea, and the presence of well developed littoral habitats, also
contributes to overall diversity by allow ng persistence of a nunber of
salt tolerant plant species.

The climate of the study area, with relatively high precipitation,
and sunmmer tenperatures which are among the highest recorded in the arctic
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archi pel ago, also favours high plant species diversity. MIld sumer
tenperatures seemto be correlated with the presence of a nunber of species
showing ‘extensive gaps in their distribution within the arctic archipel ago.
Nearly one third of the vascular plants occurring at Borup show such gaps,
and the nmild tenperatures found there are undoubtedly responsible for their
persistence in the region.

Expl anations of how plants have achieved such disjunct distributions
are somewhat nore specul ative. It is unlikely that recent dispersal
provides an answer since this would require novenent of propagules (in nost
cases not particularly well suited for |ong-distance transport) against

prevailing w nds.

Two other explanations seem nore plausible. Plants may have noved
northward during a postglacial warm period, and with subsequent cooling
became restricted to thermally favorable areas. Alternatively, some of
the disjunct plants may have survived the last glacial period in ice-free
areas of the arctic archipelago, and have since failed to spread to
intervening areas. In general geomorphological evidence for the existence
of glacial refugia corresponds quite well with the distribution of disjunct
plant species. However, nany of the proposed ice free areas are also
thermally favorable so it is inpossible with the present data to choose
between the “glacial relict” and “thermal relict” hypotheses. It is quite
possi bl e, perhaps even likely, that both have played a role in deternining
the modern conposition of the northern Ellesmere flora.
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DI ET ano MATERNAL BeHAvIiouR OF THE ARCTI C HARE

Robert Burton and Dominic Hargreaves

[ NTRODUCTI ON

The arctic hare was chosen as a subject for study for 3 reasons: it is often
abundant on western Ellesmere |Island; it is remarably tanme; and a search of
the literature revealed very little published work. It transpired that

Dr David Gray and his colleagues at the National Miseumin OQtawa have been
studyi ng the breedi ng behaviour arctic hares in neighboring parts of
Ellesmere |sland for several years so, at Dr Gray’'s suggestion, we undertook
to investigate feeding ecology, and also to gather information on breeding
for his study.

In the event, arctic hares proved to be uncommon in the expedition valley.
Six weeks el apsed before we found an aninal at ‘Bob’s Canp’ , 4 kilometres
from Base Canp.

DI ET

We hoped to investigate whether arctic hares select particular plants to eat
and to link this with the nutritional values of different plant species. For
instance, we envisaged a changing selectivity for their favourite food, the
Arctic Wllow. It is known that high levels of nutrients (carbohydrates and
proteins) in young |eaves dimnish within the first month of growth and toxic
met abol i zes then accumulate as the |eaves mature, so we would expect hares
to feed selectively on young leaves and to avoid ol der |eaves.

Met hod

The diet of an animal can be studied by investigating what goes in, what is

i nside and what conmes out. Gven our lack of working-up facilities, we
decided against the latter 2 nethods (sanpling stomach contents and droppings
for plant remmins) and concentrated on the first (observing plants as they
are eaten). '

W followed our hare and recorded the plants, and parts of plan<$ that it

ate. In practice, we found difficulties with this technique because hares
crop plants extrenely close to the ground, so the animal’s head and irreg-
ularities of the ground easily obscure the observer’'s view. Small plants

may be pulled out entire so no record remains. W have not distinguished
bet ween grasses and sedges, as this was not usually possible, and refer to
them col | ectively as gram noids.

Results and discussion

Qur observations cover the period of maxi mum plant devel opnent, when the hare
was suckling her young. Table 1 shows the number of bites taken at each
species of plant in 12 recorded bouts of feeding. The high score for arctic
willow eaten is not surprising considering previous reports of arctic hares’
preference for this species. It is nore surprising that Dryas and graninoids
were taken so rarely, considering their abundance. Qur observations al so
suggest a clear preference for rapidly growing parts of plants, especially
flowering heads. Al records for Dryas, Chrysanthemum and purpl e saxifrage,
as well as nmost for the graminoids, were of flowers. It was noticeable that
purple saxifrage was ignored after the flowers faded. For sorrel, poppy,
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willowherb, Pol ygonum the hare took mainly the flowerheads and part of the
associ ated stems. There was also an indication that Polygonum was eaten
more often When the bulbils were ripening.

i

Arctic Wllow  Because this plant is so easily recognised in the field and

because it is the major component of the hare's diet, we were able to make
nore detailed observations. As Figure 1 shows, the hare did not feed on

the fresh. .. .. and nmost nutritious leaves,at first as expected, but preferred
mal e catkins until these withered. She then ate nore female catkins when
these began to ripen. This trend can be explained by ripe male catkins
being rich in nutrients.

Concl usi on

It is hardly possible to draw general conclusions froma sanple of one animal
but it is clear that our hare was showing selectivity in the plants it ate

and it appeared to choose fastgrowing parts of plants which are nore
nutritious.

MATERNAL BEHAVIOUR

David Gray’'s associates found that females suckle at intervals of circa
18.6 hours. Other hares and rabbits suckle at 24 hour intervals. Qur hare
provided the opportunity for collaborative observations

Observations

The litter of 8 leverets was di scovered on 26 June, when they appeared to be
about one week old. Seventeen suckling bouts were observed. The pattern of
suckling was for the leverets to approach the nursery up to an hour before

the hare arrived and gather at the spot where they had been suckl ed previou-

sly . The intervals between nursing bouts (Table 2) correspond with those
recorded by Gray. The duration of suckling is of the same order as Gay's
average of 120 seconds (Table 3).

Table 1 PLANTS EATEN BY amrtic HARES Table 2 Suckling intervals
expressed as percentage of total :

Salix 54 June 26 18.41 hours
Dryas 7 27 18. 43 hours
'Graminoid' 3 28 18.23 hours
Oxyria 10 29 18.40 hours
Polygonum 16 30 18.51 hours
Papaver 12 July 5 18. 11 hours
Epilobium 5 6 18.21 hours
Sax oppositifolia 4 11 18.26 hours
Dr aba 2 17 18.51 hours
- 18 18.51 hours
Spp recorded 13+ 19 18. 25 hours

23 18.70 hours

'Graminoid' refers to all
grasses and sedges , Mean of 12= 18.38 hours

Table 3  Suckling duration

June 26 128 seconds July 4 126 seconds
27 124 seconds 6 117 seconds
28 122 seconds 10 106 seconds
29 94 seconds 11 107 seconds

30 104 seconds 16 101 seconds
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July 17
18
19
22
23

Mean of 1

7

80 seconds
104 seconds
79 seconds
115 seconds
115 seconds

108 seconds.
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THE WADERS OF BORUP FI ORD
DP Witfield and J J Brade

The principal ains of the wader project were to:

(1) assess the relative inportance of snow cover and food on the
timng of breeding;

(2) obtain time-activity budgets to shed light on differences between
the sexes and between populations on the allocation of time to various
activities;

(3) conpare the habitat selection and territorial systens of different
speci es.

These ainms were largely fulfilled and many other data were also collected
such as adult biometrics and chick growth rates.

Three species of waders were found breeding atBorup Fiord, the turnstone
Arenaria interpres, the knot Calidris canutus, and Baird s sandpiper
Chairdii. Forty-five nests were found: 13 knot, 20 turnstone, and 12
Baird' s sandpiper. Sixty-two adults were captured: 22 knot, 28 turnstone,
and 12 Baird's sandpiper. (One hundred and thirty-seven chicks were ringed:
57knot, 45 turnstone, and 35 Baird's sandpiper. A juvenile turnstone was
al so captured, bringing the total of waders which were ringed to 200.

Two knot had been previously captured at the Wash, east England, one on

7 March 1970, the other on 10 Septenber 1983. Another adult knot had been
caught on 1 May 1978 at Morecanbe Bay, northwest England and on migration in
sout hwest lceland on 14 May 1985. A knot ringed as a chick by the expedition
was recaptured in the followi ng Cctober at Mrecanbe Bay. A breeding female
turnstone had been ringed the preceding March in Holland, and a male turnstone
was seen which had been caught at Mrecanbe Bay in April. Another British-
ringed turnstone also bred at Borup but could not be captured. A male turn-
stone colour-ringed at Borup was seen wintering in Portugal in 1989. -

The waders at Borup Fiord bred relatively early, with Baird s sandpi per
nesting latest. Splitting the study site into several areas, there was a
positive correlation between snow cover on 10 June and the timing of breeding
of turnstone and Baird’'s sandpiper, but no correlation in knot. \Wen
clutches were first initiated, however, there were few differences in snowlie
between the different areas. This suggested that extensive snow cover per se
did not delay egg-laying but differences in the rapidity of snow nelt nay
have reflected differences in food availability for pre-laying fenales
Turnstone and Baird's sandpiper relied on food within defended areas so those
females fromterritories with an early snow nmelt laid earliest. Hence, snow
cover and breeding dates were correl ated. In contrast, knot fed little
within defended areas so birds from different areas could potentially exploit
the same food supplies. Hence, there was no correlation between snow cover
and breeding dates in the different areas. |In sone areas turnstone and knot
hat ched chicks around the peak of food abundance for chicks, but in other
areas this relationship was not obvious. Baird s sandpiper chicks tended to
hatch after the peak in food abundance. The availability of food for Iaying
femal es seemed the best overall explanation of differences in the timng of

br eedi ng.
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In June, adult knot fed on the shoots of the plant Equisebm the larvae of

smal | flies (chironomids), lepidopteran |arvae, and spi ders. Turnstone ate

very little plant material, taking predominantly larval chironomids and

spiders. In July, the diet of adults of both species consisted of adult -
chironom ds and spiders, simlar to the diet of both species’ chicks. Late

in the season, sone knot again started taking plant material, but turnstone
reliance on adult chironomids was mai ntained. The few sanples of Baird's

sandpi per diet suggested a simlarity to turnstone diet.

Turnstone tended to nest close to water bodies, typically braided river or
marsh, in habitat dom nated by Dryas integrifolia and bare earth. Baird's
sandpi per also usually nested close to water bodies, typically on or close to
braided river terra- ‘ or in the gravel surrounding major run-off streans.
The nost consistent feature of nesting habitat was the presence of pebbles.
Knot nests were further from water than those of the other two species, and
were usual ly associated with Cassiope tetragona. Adult turnstone usually fed
within the confines of nesting territories, on river flats or marsh. Baird's
sandpi per also seened to feed within or close to nesting territories, but in
wetter habitats than those nested in. Knot fed principally on river flats
and Cassiope heath, but only rarely within their nesting territory. Al

three species showed a tendency to nove their chicks on to river flats,
particularly turnstone.

Prior to egg-laying male knot divided their time between singing, territorial
defence and feeding. Fenales spent nmost of their tine feeding. Fenale knot
spent nore tinme incubating than did males and when not incubating, knot
usually fed. Care of the chicks was undertaken solely by the male. Cobser-
vations of knot behaviour revealed several breeding displays not previously
docunent ed. The knot’s behavioral repertoire suggests that it is a rather
peripheral nmenber of the genus Calidris. Turnstone spent nost of their tine
feeding prior to egg-laying, although males also devoted tine to territorial
defence. Males incubated less often than did fenales and continued to defend
the territory during the incubation period. In early-hatching broods the
femal es assisted the male in chick-rearing for around a week before deserting,
but in late-hatching broods the female provided no assistance in chick-rearing
The tinme-activity budget of Baird s sandpipers was sinmlar to that of the
turnstone but incubation duties appeared to be divided equally between the
Sexes.

A paper on the breeding behaviour of the knot has been provisionally accepted
by a |eading ornithol ogical journal. A second paper on snow cover, food and
the tining of breeding is in the final stages of preparation. Qher planned
manuscri pt include the tine-activity budget of the knot, a conparison of the
ecol ogy and parental care of turnstone at Borup with a population in sub-
arctic Finland, habitat selection and territoriality of the three sPecies at
Borup, and the tinme-activity budget of Baird s sandpiper. Part 2 of the
expedition report will provide extensive sunmaries of each of these topics
with additional sections on biometrics, plumage variation and chick growh
rates.
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A STUDY OF THE SNOW BUNTI NG (PLECTROPHENAX NIVALIS) -JERRY KNIGHTS

| NTRODUCTI ON

1. Snow Buntings have been studied in severa

al though Borup Fiord is at the northerly edge of their range.
Popul ation size and breeding performance was nmonitored. Mbre

detailed studies were undertaken into the possible relationships

bet ween breeding success and its timng and the plumage quality
of the adult birds. Variations in energy expenditure were
estimated throughout the season and, towards the end,
observations were made on the phenonenon of brood division.
Results were not unduly affected by predation, the level of which
was very | ow.

POPULATI ON SI ZE AND BREEDI NG PERFORMANCE

2. In the 5.5 square kilometre study area, the population
density was estimated at a mninum of 5.45 pairs per square

kilometre.

However, birds nested every 49 - 301 netres (nean

144, median 175 and node 91) at suitable sites. Notable dates
and breeding performance statistics were as follows:

a.

15
20
22
23
27

9
11
24
26
29

1

9
31
16
b.

Not abl e Dat es.

g

First male arrived.
First singing male.
First display flight.
First fenmale arrived.

.

H gh Arctic areas,

First male/femal e courtship display (chase flight),

First egg laid (node of 14 June in 14 nests).
First femal e begging food.

Mal e seen feeding incubating female.

First chick hatched.

Peak insect energence (29 June - 8 July).

Firﬁt fledgling ?outside study area - 3 mles
Sout .

Firsg fledgling (study area) (14 July nedian, 15
July node in 21 nests). _ _ _
First independent flock of juveniles (maximum
nunber seen was 40).

- Last adult fenale seen

Breeding Perfornmance Statistics.

30 nests found (3 inaccessible).

27 nests processed 180 times (11 maximum once mnimum.
mean 7) with-a mninmumvisit interval of 3 days and a
maxi mum of 2 days.

136 eggs laid with a mean size of 22.75nm x 16.26mm
(Il ength varying between 25.5nm and 19.0mm and width varying
between 17.5mm and 14.7mm) neasured over 22 nests. Mean
clutch size 6.2 (21 nestsg.
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119 nestlings hatched (90.8% of 21 nests) with only one
nest of 5 eggs predated.

}
of those that hatched, 98 juveniles fledged (74.8% of 21 - !}
nests), 21 having died (17.65% in 14 nests.

C. O her _Statistics.

34 adults caught, processed, banded and photographed (15 .
mal e and 19 female).

127 nestlings banded and phot ographed.

One statistic worthy of note was the nunber of nestlings (17.65% -
that died in the nest. This mght have been caused by accidents,

| ack of food or ey the laying of clutches that were larger than

coul d be supported.

BREEDI NG SUCCESS RELATED TO TIM NG

3. The birds’ arrival was spread over nearly a nonth from 15
May, and analysis has concentrated on the conparative performnce
of the different groups éEarIy Arrivals, Late Arrivals and the
Main Group). The Borup Fiord population may well travel from
different wintering areas, but the timng of their arriva
affects the start of breedin?. The bal ance aPpears_to be between
the benefits of arriving early and late. FEarly arrival bears the
I nherent risks to an individual of not being fit enough to trave
fromthe wintering grounds, and, perhaps, arriving to find
si?nificant snow cover and a lack of available food, but it
offers flexibility in timng the start of nesting, in turn
Botent[ally increasing the chance of successfully PYOdUC|n9 a
rood in a short or difficult season. Late arrival reduces the
potential risks of a lack of fitness to travel and the |ack of
food on arrival, but may result in losing out on suitable nest
sites, territory/feeding areas or tine nay be too short to
produce a brood.

4, The initial results indicate that, in the 1988 breeding
season, the Early Arrivals were nore successful than the other

roups (10.6% better than the Main Goup and 2.3% better than the
%ate Arrivals). However, the situation was conplicated by a
period of bad weather part way through the season; the Early
Arrivals had already started to nest and the Late Arrivals m ssed
the bad weather, but the success of the Main G oup appeared to
suffer as a result.

BREEDI NG SUCCESS RELATED TO PLUMAGE QUALITY

5. In the next phase of the project an attenpt was made to
relate plumage quality to breeding success. Adult breeding birds
were caught and detailed schenatic assessnents nmade of their

pl umage by scoring the amount of white feather within the mass

of visible plumage. Exanples of wing scoring are at Figures 1
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and 2. The results were then conpared, both for individual
parents, and cunulatively for pairs, wth the birds breeding
success. -

6. The sanple size and subjective nature of the assessnment nade
it difficult to nmake accurate deductions fromthe results.
appeared, nevertheless, that the |owest scoring (drab) fenales °
laid larger clutches, whilst the higher scoring females (sone
brighter, and with nore contrasting plumage than the | ower
scoring nales) had the best hatching rates. Fromthe nale
standpoint, it appeared that the largest clutches were associated
with the higher scoring males, but the |ower scoring nales were
in pairs that had the best rates of hatch. Cunulative scores for
pairs did not suggest a trend. No relationship could be

determ ned between these results and the differing fortunes of
the various groups of arrivals described in the previous section.

VARIATIONS IN THE ENERGY EXPENDI TURE OF BREEDI NG BI RDS

7 Estimates were nade of variations in the birds energy
exBenditure t hroughout the breeding season. These have been
subjected to considerable analysis, but results are as yet
unavail able. Figures 3 and 4 are exanples of tinme budgets
produced at different stages during the nesting cycle.

BROOD DI VI SI ON

8. The last mmjor phase dealt with brood division. This is a
techni que enployed by parent birds of some species to enhance the
survival chances of their brood. By dividing the young between
them at fledging, and by noving to different feeding areas, the
parents reduce the danger of total predation of the brood whil st
at the sane tine easing the conpetition between themin the
search for food.

9. The information gathered at Borup Fiord was |imted, but it
was sufficient to prove that brood division is not a rigid
mechani sm It had been considered that the parent bird assuned
total responsibility for individual fledglings, and study at one
nest throughout fledging refuted this conpletely of
course, a stricter pattern mght have devel oped after that, “ but
this was not observed. At this nest, which was observed
constant|ly for 28 hours, both parents undertook the
responsibility for encouraging the nestlings to fledge and
| eading them away fromthe vicinity of the nest. However, at
anot her nest _ the female took on this role for all
except the last chick, while the male exclusively fed those
remaining in the nest. No reIationshiF_couId be deduced between
the sex or relative sizes of the fledglings and the division of
parental responsibility, not |east because of the difficulty of
spotting colour rings due to the fledglings’ habit of squatting
en stationary.



CONCLUSI ONS

10. study of the Borup Fiord Snow Bunting population produced
‘some interesting and conflicting results. Predation rates were
low, and the season appeared successful in terms of the nunbers of
young birds fledged.

11. A significant proportion (90.8% of chicks hatched, but of .
these 21 (17.65% subsequently died in the nest. It could be

that the Dbirds produced nore eggs than they could rear in the

1988 season; extensive further study would be required to
establish this.

12. The vagaries of the weather served to suggest several
theories for debating breeding success agai nst arrival tim ng.

ww.s — .«,,.1

r"»fﬁi ]

13. The conparison of plunmage quality with breedipg SKCﬁ$§s ‘a’

an enthralling exercise, but the sample size was SM
more work would be required to prove this issue.

14. Analysis of data relating to variations in energ%
expenditure will continue, and the data collected on brood
division, whilst limted, nmay contribute towards delimting the
boundaries of this subject for future study.
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POPULATI ON STRUCTURE, HABI TAT SEGREGATI ON AND REPRODUCTI ON OF LANDLOCKED
ARCTI C CHARR, SALVELI NNS ALPINUS

HENRY PARKER
| NTRODUCTI ON

The expedition area provided a first ever opportunity to study extremely
plastic species, Arctic Charr, at alnost the nost northerly extent of its
range. The Arctic Charr project was co-ordinated with the aquatic insect,
limnology and fish parasite studies in an attenpt to provide an overvi ew of
the closed systens associated with arctic lakes. Arctic |akes as a whole
are truely valuable scientific resources since their relative sinplicity can
provi de reference systems for more conplex communities and they can be
regarded as in the ‘steady state’ with negligible external factors affecting
their equilibrium

The study ained to take advantage of the expedition in 2 ways. First, the
period of the expedition, conmbined with the short arctic sumer, allowed a
good picture of how the fish populations and their behaviour changed over

a wide range of seasons. Second, it was possible to fish in ostensibly
simlar lakes at different heights above sea level and attenpt to establish
trends whilst nmost of the other variables were constant. Planning for the
project required considerable flexibility - since it was not known until the
first fish were caught whether there would be anything to study: the dis-
covery of fish in several lakes in Mdnight Sun valley provided an extra
opportunity not planned for at all.

CONCLUSI ON

In the interests of brevity, the conclusions below are presented w thout
their supporting data. Fuller details will be in Part Il of the report; a
first review of a paper presented to The Journal of Fish Biology has resulted
in favorable comrent.

1. The single species stocks consisted of at |east 2 separate norphs which
were easily distinguishable by size and appearance

2. Both norphs attained sexual maturity, the smaller norph spawning
earlier than the larger norph. Spawning for females occurred in nobst cases
only once in a lifetime, and for males twice. Mature =x:: .2/ of the smaller

nmor ph were external |y indistinguishable frominmrature members of the |arger
nmor ph.

3. The norphs lived in separate habitats. The nature of these habitats
changed as the difference seasons offered their different feeding oppor-
tunities.

4, Cccupation of a given habitat is hwerarchical, with large fish
dom nating the habitat with the nost abundant food supplies

5. Optimisation of age and size at maturity is probably achieved by the
accel eration or retardation of sexual maturity relative to other develop-
mental processes within an individual. This process is wus.. as heterochrony
(Goul d).
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6. Reproduction as a smaller morph in the harsh environnent studied woul d
almost certainly prevent recruitment of the individual concerned to the
-larger merph. This is because the high energetic cost of spawning prevents
somatic growh, the sane growth required to nake the fish large enough to
beconme a nenber of the |arger norph.

1. The mul tinmodal popul ation structure contributes to the stability of
the popul ation, and hence the unique ability of the species to survive so

]

far north. Land animals are capable of nmigrating away from the periodif ‘iaws' «-

associated with nost arctic systens, a fish in a small [andlocked |ake is
not. Hence, stability is an inportant asset in the popul ations studied.

8. The norphs are in dynamc equilibrium and the provisions of hetero-
chrony and the constraints of natural selection allow for stable relative
proportions of the 2 morphs within any one system

9. A high proportion of the larger nmorph corresponds to a high growth rate
within the smaller nmorph. This is consistent with the proposition that
there is a size threshold which needs to be reached before recruitment to
the larger nmorph is possible. A fish of low growth rate is very likely to
be dead before that size threshold is reached.

ALLI ED PRQJECTS

During the Charr study the opportunity was taken to make a nunber of other
studies; although initially considered subsidiary, these yielded a nunber
of inmportant results and will be the subject of further work when the area
is revisited in 1991.

PARASI TES

Al though parasites of the Arctic Charr have been studied el sewhere, little
information is available fromarctic islands. Charr were exam ned by
standard techniques and 4 species of parasite located: SALM NCOLA
EDWARDSII, DI PHYLLOBOTHRI UM DENDRITICUM, PROTEOCCEPHALLS SP and EUBOTHRIUM
SALVELINI. A total of 175 fish from 4 separate |akes were conpared for
percentage of fish infected and intensity of infestation; the results ‘were
di scussed with Professor C R Kennedy of Exeter University. It was found
that the parasites of Charr on Ellesmere Island are simlar to those of the
mai nl and al t hough the absence of flukes and nematodes, also characteristic
of the Charr on Bear Island, was notable. The variations in preval ence and
abundance between |akes may reflect variations in size and altitude or may
be due to the differences in the composition of Zoopl ankton that serve as
intermediate hosts for the 3 species of tapeworm

ENTOMOLOGY

I nsect samples were recovered fromthe |akes and al so from stomachs of
dissected Charr with a view to ascertaining their feeding behaviour; the
sanpl es were analysed by Oyvind Schnell of University of Bergen and produced
some surprising results. Further work is required in this area but amongst
the insects identified were a new species of HETEROTRI SSOCLADI US and a new
genus near STI CTOCH RONOWUS.

LIMNOLOGY

Regul ar neasurenents were taken in the largest lake in the area - shown as
Henry's Lake in the endpaper maps - with a view to preparing a joint paper
with Dr C Ellis-Evans of British Antarctic Survey. Although prelimnary

results are encouraging, it is now felt that nore data are required before
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‘" The expedition was unable,

E NIOMOLOGY
FLT LT S SUNDERLAND

despite the lack of previous work in NW Ellesmere

Island, to recruit a specialist entomologist. The ains of this project
therefore becane the formation of collections for institutions and to support
the studies of feeding behaviour of wading birds. A prelimnary analysis of
sanples was carried out in the field and was conpleted in the UK because of
the specialist know edge required, we paid Edinburgh University s Department
of Zoology to analyse the sanples required to support wader feeding studies

—

Col lections were made from 1 June to 17 August, on a weekly basis, on 17 sites
using pitfall and standing traps, netting and Berlese funnels. Sites were
chosen to give a representative sanple of the study area and varied froma
sedge nmeadow with 61% vascular cover to river gravels with only 3% cover.
Feedi ng habits of the waders,covered el sewhere, apart, the nain interest of
the results is in the relative distribution of insect species. No new
species were located in this project though 2 were found during the

arctic charr study. The follow ng conclusions energed:

a. Nemat ocera peaked in the week of 6 July then fell as water levels
rose. Culcicdae peaked at the same tine but their nunmbers remained high

for nuch Ionger.

h. Diptera were found as early as 16 May,

cleared at base camp, but their nunbers peaked 6 - 27 July.

probably energing from ground

. Hymenopteran were common throughout and substantial numbers of tenth-
redinidea were found parasitic on |epidoptera |arvae.

d. Acerina were present in several sites but difficult to detect even
when shaken out of foliage. Post-expedition analysis was difficult
because in alcohol they were very difficult to distinguish from plant

debri s.

e. Collembola were abundant on a number of sites, particularly sgravel
silt or where water was plentiful, but not elsewhere

f. There was a close relationship between peaks of inset energence

and the arrival, breeding periods and feeding areas of several species

of birds - particularly waders and snow buntings. Al though this may
seem a statement of the obvious, it would enable any future project
working in the area to reduce the ambunt of tine spent in locating birds
and could, through the work done on renote sensing, lead to prediction of
feeding areas using air photography.

g3
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CASUAL BI RD AND MAMMAL SI GHTI NGS

In addition to specific projects, records were kept of all sightings of birds
and mammals and forwarded to the Canadian Wldlife Service. A species |ist
is given below, nore detailed descriptions of distribution and popul ations
will be given in Part Il.

MAMMALS
Arctic Hare - see separate chapter.
Collared Lemming. Very few sightings and no fresh winter nests were found.

Arctic Fox. Seen on several occasions but no den was found. Detailed
observations made of predation on hares and snow geese.

Polar Bear. No tracks were seen or any sighting of the aninmal nade but the
remains of a kill, a ringed seal pup and an arctic fox, were found on the
i ce of Esayoo Bay.

Stoat. Seen three tines; on one occasion a pair, apparently hunting together.

Ringed Seal. A small number were seen on the sea ice in Esayoo Bay and in
open water throughout Borup Fiord.

Pe.ry Caribou. .One herd, up to 30 strong with calves, seen at regular
intervals in all parts of the area from July onwards; the largest group was
on the virtually barren summit plateau of Neil Peninsula. A lone male swam
out to Eskino Island.

Mus. Ox. One small group, 4-6 strong, seen in all parts of the area through- .

outthe expedition. One lone mus.. ox seen regularly in Mdnight Sun Valley
frommd July.

Bl RDS

Red- Throated Diver. Several pairs seen from 13 June - breeding.

Snow Goose. Common throughout the area from 31 May - breeding.

Brant Goose. Uncommon but seen in several areas from 7 June - breeding.
King Eider. Uncommon, first seen on 9 June - breeding.

Long- Tail ed Duck. Uncommon, first seen 12 June - breeding.

Peregrine Falcon. A pair seen on 23 Jun and a lone femal e on 30 June.
Gyr Falcon. Seen at irregular intervals from 8 June to 22 August.
Ptarm gan. Unconmon, although seen from 18 May - breeding.

Turnstone. See separate chapter - breeding.

Ringed Plover. One bird seen on 11 and 12 June.
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Knot. See sepa

rate chapter - breeding.

Baird s_Sandpiper. See separate chapter - breeding.

Long- Tai | ed Skua.

Uncommon but wi despread — breeding.

Glau:ous Qull. One pair nested near Munt Leith - breeding.
lvory Qull. Four gulls seen in a single sighting over Elnerson Peninsula
on 24 July.

Arctic Tern. Commn at all coastal |ocations from
smal | islands west of Neil Peninsula - breeding.

Lapl and Bunti ng.
Snow Bunti ng.

Hoary Redpol I.

A nale was seen on 15 and 30 July,
See separate chapter - breeding.

Uncommon, first seen 29 May - breedi

21 June, colonies on

ng.
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M NOR PRQIECTS

Sinpl e projects were carried out on an opportunity basis; they are expl ai ned
“in slightly nore detail in Part 2 of the report. :

W

Psychol ogy. It was intended to make a study of groups and sub-group format-
ion. Regrettably, the data collection in the field was sporadic and that which
was obtained was lost on return to UK.  There was sonme evidence to suggest
that there is an innate conflict between group formation and enploying solely M
those who perceive thenmselves as potential or actual |eaders.

Melatonin Study. It is well established that melatonin levels vary with
ambient light and that they probably have a role in regulating the body's 24- ;
hour cycle. Sanples of saliva, from which melatonin | evels could be estab- <
lished were collected for Professor H Ellis of Swansea University. Hs results

have yet to be published.

Carbon-Fl ow Study. Food chain dynam cs may be studied by investigation of
ratios of carbon isotopes at different stages of the food chain. A collection
of bones, fur, feathers, insect,plant and fish sanples was made and forwarded
to the University of Calgary for inclusion in their study.

Sex Ratios of Arctic Wllows. Fenale willows outnunber males to the ratio
60 : 40; this phenomenon was known fromvarious sites but there is little data
from gilesmere |sland. Random sanples of plants were nmade at 18 sitesin
Esayoo Bay and 22 sites in the Blue Muntains using a 2-metre transect. The
results have been incorporated in a paper by Crawford and Balfour in Flora
(1990) 184; this concludes that the disparity is probably due to differential
mortality or growh rates despite the higher energy expenditure by the fenale
in catkin production. Although this project appears to be academic trjvia

it has inportant inplications for the assessnment of climatic change in the
western arctic.

Food Trials. The expedition was tasked by DGST(N) 82b with the assessment of
experimental dried rations. These are nade fromnycoprotein - a fungal
mycelium food described by one nember of the team as “knitted mildew . This
protein base is then flavoured and can be mixed with carbohydrate bases such
as rice v: noodles to produce dishes that closely resenble lanb curry, pork
sweet and sour and beef bolognese. Early trials of this ration had been

di scouraging but the inproved variant used by us was popul ar and considered
to be an inprovenent on the existing arctic ration pack. Since our return to
the UK this produce has been marketed under the trademark "Quorn" and we woul d
comend its use to future expeditions.

Ele)
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