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PREFACE 

This report will be read, we hope, by the sponsors of the 
expedition, friends, groups who will seek guidance in preparing 
their own expeditions and by our own members in years to come 
who may wish to recall arduous but happy days. Obviously it 

will be difficult to satisfy all readers but our main intention 
is to make the report enjoyable reading. Since the technical 

work will be subsequently published elsewhere we have endeavoured 
to word that section of the report in as non-technical language as 

possible, whilst members have had individual responsibilities 
for various sections of the report all members have been counselled 
for help in the preparation of each section. This report therefore 
is a further piece of total co-operation between members that has 
been a hail-mark of the project from its inception. In an 
endeavour to get the report published within four weeks of our 
return to the U.K. we have kept the team together in (iecn Mary 
College until the last page was written. Admitting that editing, 
in general, tends to de-humanise a project this exercise has been 

kept to a minimum. Furthermore it was decided that each member 
should try to pass on the intimacy created during the preparatory 
and field work periods and so each person has contributed a 
"personal point of view" that has remained unedited. 

All expeditions maintain they were "successful". We of the 
Q.M,C. East Greenland Expedition 1968 are just as emphatic because 

all members at all times thought of others before 
themselves, 

irrespective of two serious accidents no compromise 
of the scientific programme was made, 

eight new climbs were made including the first ascents 
of four peaks. In total some fifteen peaks were 
climbed, 

It is intended to publish in the very near future 
four technical papers with the following titles 
and readers may write to Q.M.C. for reprints: 

1. Measurement of surface velocities and ablation; 
Bersaerkebrae Gletscher, East eenland 1968. 

- 2, Surface strain rates on the Bersaerkebrae Gletscher, 
East Greenland 1968. 

Observations on the formation of Dirt Cones: 
Bersaerkebrae Gletscher, East Greenland 1968. 

Scree Fabric and oownslope Transfer near the 
Bersaerkebrae Gletscher, East Greenland 1968, 



Finally the members say "Thank-you" to all who make 
this venture possible, we are most grateful At times 
of difficulties we were glad to know we had your support. 

K.J,M, LONDON 
SEPTEMBFJ 1968 
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The boat sailed from Leith on Jul,,. 2nd with six of our 

eight members and the next two days were spent in lazy enjoyment 
of good food and first glimpses of the midnight sun. After a 

day to visit the sights of Reykjavik, the party flew out with the 
two other groups on a chartered aircraft. 

On arrival at Mestersvig we were greeted by the manager 
of the Nordisk mine, Mr. J. K. Hansen, who was to help us so generously 
later on at the time of Miller's accident. We were able to buy at 
the mine fuel for the paraffin stoves and the two-stroke motor and 
also to hire a helicopter that the mining company had on trial at 

Mestersvig for that year. The night was spent in the "Grand Hotel", 

a comfortable wooden bunk house. Three helicopter lifts were needed 
the following morning to take all the gear and six members up to the 
site of the base camp on the Bersaerkerbrae Glacier. 

They arrived in brilliant sunshine. Base camp was 
established and work on the Scientific Procrainme started immediately. 

Two stake lines, with a total of 23 stakes, were laid out across 
the glacier, Two types of stake were used, one of aluminiurr and one 
of an extremely light 9d durable plastic. The latter was the easier 

to handle. Holes of li-" dia. suitable for sinking the stakes were 

drilled 7' deep into the ice usirv' a hand held motor drill which bored 
each hole in about 1/2 hour. Thr drilling was soon completed. V.e 

believed we were the first expedition (i) to use machine rather than 
hand drilling techniques and (ii) to use lightweight but rigid plastic 
rods as stakes. Most of the holes, however, had to be redrilled 
during the expedition owing to the high rate of ablation of the glacier. 

Miller and Williams walked out from Mestersvig, so that all 
possible return routes were known in case of any accident, and arrived 
at base after two days. They traversed the col between the mine and 
the glacier, crossing the Skel River easily at a point just below the 
Skel glacier, and had found a well marked route along the true right 
lateral moraines of the Bersaerkerbrae Glacier. 

In the first week the first excursion towards Col Major was 
made when Hird and Banaszek set off one morning taking food supplies 
towards the Col. They made very slow progress owing to knee deep 
snow, but managed to establish the first food dump. 

In the meantime work had been progressing under Miller's 
guidance at the Lower Ice Fall, On completion of the drilling ill 
members went down to the ice fall to take what were hoped to be the 
complete initial strain measurements. In fact it took three more 
trips for this to be done to our entire satisfaction. 



On the 14th July llmer and Uird went to the head of 
the glacier for four days hoping to set up a camp in the Gully 
Glacier, They were accompanied by Munro and Williams, who carried 

up climbing equipment and returned to base that evening. Deep 

soft snow covering extensive rr'vasse,ystems greatly hampered progress 

in the upper reaches of the glacier. Col Major was climbed and 

Camp II chosen at the foot of the Col. 

On 16th July Keith Miller fell into a crevasse whflst 

taking more food up to Camp I and he had to be flown to Ice land 
for hospitalization (see page 46), The week following this accident 
was one of renewed enthusiasm for the scientific progranmie; strain 

systems were laid out on the Bersaerkerbrae and DunottGlaciers, 
the Lower Ice Fall Survey was completed and the work on dirt cones 

started. Redriliing of stake holes was carried out where necessary, 

and the crevasse work completed, The 25th July saw the start of 

three days of bad weather - low cl.id moved in from the sea and high 

cloud gave rise to slight sleet fa1ls Munro and Palmer walked to 
Mestersvi and back in this time in order to (i) investigate a low 
route following the Skel River, (ii) make preliminary arrangements 
for a helicopter lift at the end of August and (iii) to relieve the 

boredom caused by the poor weather. 

Whilst out on "dirt-cone" work 11ird fell into a glacier 
trearn and was badly cut about the hands (see page 50 ). His sack, 

containing most of the strain survey results was lost and the next 

two days were spent in repeating this survey work. 

It was now the end o the first onth, and a1 though the 
party had lest two of the most experienced climbers, climbing started 
in ernest. Beaumaris and Glamis were climbed by different parties 
on consecutive days, and after two days' rest, Bersaerkertinde. 

The Scree Work was now in progress, and on return from 
Bersaerkertinde the climbing party helped finish this investigation 
before setting out for Col Major, 

On 9th August Palmer, Williams, Munro and Banaszek went 
up to Camp II, and from there climbed Bersaerkerspire and lijornespit:. 

They then went into Gully Glacier to set up Camp III. 

At base camp, Drewry, Kanarens and Hird continued to take 
the regular ablation and weekly theodolite survey readings. bird, 
recovering quickly from his accident, climbed limlico with Kanarens. 

During the weekend of 17th August Banaszek returned to base 
and bird joined the climbing party at Camp III. Indeed frequent 
changeover of personnel allowed a fair division of the scientific work 
between members. 

2 



A change of weather, introduced by two heavy snowfalls 
in the one week, upset the climbing plans although Lambeth and 
Danskitinde were climbed in this period from Camp III, and an 
unsuccessful attempt made on Blackwall by the base camp party, 
On 22nd August the climbing party returned to base. 

In the following three days the Scientific Prograrmne 
was completed, loads were taken down to a camp by the Skel 

river and two members set out for Mestersvig to arrange the 
final helicopter lift. All the gear was flown out from the 
Skel in one lift and the six remaining members walked back to 
Mestersvig arriving there on 27th August. The party left 
Greenland on 31st August by chartered aircraft and caught the 
boat from Reykjavik to Leith the same day. 

3 



I NTROPUCT JON 

The Stauning Alps lie on the coast of North-Last Greenland 
within the arctic circle at a latitude of 720  North. They are a 
complex of glaciers and mountains that extend over an area roughly 

70 miles North-South and 35 miles Last-Icest. They contain peaks 

rising to a height of nearly 10,000 feet above sea level 1  with faces 

up to 5,000 feet high. 

L)uring the last fifteen years the L)anes have established 
a lead-zinc mine (now closed) and a weather station at a permanent 
base from which they are also prospecting for minerals, Previous 

scientific and mountaineering  expeditions have used the base airstrip 

at 1.1estersvig as a starting-point for the Stai'ning Alps. 

The mountains of the Stauning Alps are equal in grandeur to 

those of the European Alps and the area provides numerous opportunities 
for both exploration and scientific investigation in glaciology and 
geology. Although from 19S4 onwards there have been several 

expeditions to this rea the opnotunities have by no means been 
exhausted. A party of eight members from Queen Mary College 
planned a scientific and mountaineering expedition to visit the area 
in the months of July and August 1966. it was proposed to spend most 
of the available time on a scientific programme and the remainder on 

exploration and mountaineerinc'. The Bersaerkerhrae Glacier was 
chosen for several reasons (i) it is easy of access from 'lestersvig, 

a 1963 expedition from imperiii College took flow measurements 

on the glacier and hence a comparative analysis could be undertaken 
there remained an area around the heads of the bersaerkerhrae, 

lang, Gully and Sefstrm Glaciers that could be usefully explored 

in more detail and a few unclimbed major peaks attempted, 

'I'}IL BEGINNINGS 

Our interest in the Stauning Alps was first aroused in 
March 1967 after a conversation between Keith Mu icr and Geof Pert 
who was a member of the 1963 Imperial College Expedition. Pert 
suggested that the Stauning Alps would be an ideal area for a first 
Queen Mary college expedition to Greenland. 

After Laster 1967 R. Palmer and T, Ilird began collectinc' 
information and making enquiries with the advice of Pert an1 Miller. 

Several members of the college mountaineering club showed considerable 
interest in a mountaineering expedition and it was apparent that 

there were enough people willing to form at least a six man expedition 
during the summer of 1968, Early in October 1967 Miller's trip to 
the Himalaya was postponed and he was invited to lead the Greenland 
project. 

4 
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wo basic problems were travel and finance, Jo visit 
the Staunin. Alps by the cheapest mode of transport it is ncccss:iry 
to travel to Iceland by boat and then charter an aircraft to 
Mestersvig. Six boat passages on the \1/V "Culifoss" to 
Reykjavik were booked with \lcGreggor, Cow & Holland. Inquiries 
were made with Iceland Air concerpinc' the charter of an aircraft. 

Due to the high cost of chartering aircraft we hoped to share 

this large item of expense with at least one other party so as to 
make each individual expedition economically viable. Concerning 
finance, it seemed possible that we might receive a crant from 
the Queen Mary College Lxpeditions' Committee. 

In October and November the planning started in e:rnest 
there was a weekly meeting of all members. Numerous visits were 
made to the Royal Geographical Society's Library to study maps and 
reports of previous Greenland expeditions. iVc visited M. 1>etrovsky 
who was a member of the 1961 Bangor University Staunings Ixpedition 
and J. Jackson who was a member of the Sir (now Lord) Hunt's 1960 
Lxpedition, An information file about the area was rapidly filled, 

Fom Blakcnev of The Mount Lverest Foundation informed us 
of s.everal proposed expeditions to Greenland. Lventually contact 
was made with a Dundee University Ixpedition led by Or, lain Smart 
in the hope of arran-in- a int air -raft a'artcr. 

i.i st.s of equipment anU food were being comni led when iie 
expedition re-orientated its objectives to make it a more 'Scientific 
project. David Drewry joined the gr.ip and it was decided to 
devote most time to c'laciological projects rather than to mountaineerinc'. 

Fherc were now eic'ht prospective nembers but it was not 
certain whether the expedition i"oild corcit of  iv rr ei.ht  mgi'. 
A personal contribution of E73 each was agreed unon. For various 
reasons one member had to withdraw from the expedition and his riace 
was taken in Feorunry by Kanarens. 

The problem of the aircraft charter had to be solved before 
formal anplications for support could be submitted to the Mount 
Lvcrest Foundation and Royal Geographical Society. 

Miller, along with i.yn Taart of uade', and !)r, reter Friend, 
of Scott lolar Research Institute Cambridge, formed a charter group 
and tuis was organised by Jr. Friend. The charter was to fly from 
Reykjavik to \lestersvig on the 6th Jul. The return flight in 
September was arranged with Dr. \1.L:lesser of Glasgow who was orgzinising 
a further charter. 



An application for a grant was submitted to the Queen 
Mary College Lxpeditions' Committee and before Christmas we had 

their generous donation safely in our bank account, 

Sufficient details of the expedition were now finalised 
to permit a comprehensive ten page prospectus to be printed. 

The formal applications to the M .E.F. and R.G.S. were quickly 
completed and submitt"d. A letter requestinc permission to 

visit Greenland was sent to the Danish Ministry for Greenland via 

our own Foreign Office. We now drew up a long list of Societies, 
Foundations and Institutions from whom we thought we might receive 

financial help and in January letters accompanied by a copy of our 
prospectus were despatched to them all. The college doctor and 
nursing sister helped by giving us our injections and organising 
medical supplies. 'lunro, Banaszek and Kanarens attended a course 

in first aid. Miller and Drewry were already familiar with 
theodolite work but it was felt that it would be useful to have a 

further two surveyors and so Munro and Banaszek attended a week's 
surveying course at Silwood Park, Imperial College. 

hen the M.E.F./R,G.S. approved our expedition we had 
some headed notepaper printed and immediately wrote to some two 
to three hundred firms asking for assistance with ecuipment and 
food supplies. Untold numbers of letters were written and answered, 

culminating after several weeks in a hectic climax of packing and 
weighing. Up till the very day we left London it seemed improbable 
that all the arrangements would be completed in time. Indeed ie 
were to collect some equipment on our way to Leith and Miller and 
Urewry were left to bring out more than nominal excess baggage by 
air 3 days later. The expedition had started. 
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'1flU\T. I NEED IN Wi I \Ff I ES 

1ountaineerinc in the taunings Alps differs in character 
considerably from that of the European Alps owing to the influence 
of a numoer of local factors. \lembers  of the Expedition at first 

anproached the climbing usin European Mnine tecnni.aues but by degrees 

adapted to the local circumstances. 

{uring the months of July and August it never nets dark in 
the Staunings and in July the swi does not even set. \lso, during 
these months, there is normally a period of extremely fine, calm 
weather. In 196, a comparitively poor season, the weather was bad 

enough to prevent climbing on only 8 days between July 7th (when 

base camp was set up) and August 16th. On the night of August 16th/ 
17th a heavy snow-fall signalled a break in the weather. From this 

date onwards the weather was generally bad but no serious storms 
mat eriali zed. 

The continuous daylight counled with the calm weather 
allowed us to attempt longer and more serious climbs than would have 

been the case in the European \lps. It is possible to climb at any 
time of day or night and bivouacs may be sited for comfort rather 

than at the point reached at the onset of nightfall. Climbs sometimes 
involved one or more bivouacs but lost a lot of their epic character 
being apparently no more serious than one day climbs, 

The lacI' of darkness means that snow conditions are 
generally poor in July but improve markedly with the colder nichts 

in August. 11owever, even then it is still possible to come across 

sun-softened snow slopes in the very early hours of the mornimg as 
hampened on the descent from the Tijornespit:. To net the best 
snow conditions, climbing and glacier travel were usually done at 
night; almost complete reversal of day and night activities being 
more usual at the higher camps. This had the added advantage that 
day-time bvouacs became a warm doze in the sun rather than a desperately 
cold wait for dawn, as in the Luronean Alps. 

Exploration of the Staunings involved both rock and snow/ice 
climbing, the latter often providing the most attractive part of an 
ascent. The \orth faces of many of the higher peaks are chracterised 
by large easy-angled snow-slopes which often give the easiest route 
of ascent. The snow is however usually underlaid by ice and can e 
dangerous when softened by the sun. The West and Last faces nive 
rock, ice or mixed climbing according to their configuration and 
hcigt while on the South side a long and steep rock face with little 
or no snow is often found. 
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The quality of the rock varies enormously from one part 

of the range to another. Usually a solid red granite in the 

centre of the range gives attractive climbing on sound rock 
whereas in the outlying areas extremely loose granite or sandstone 

is to be found. 

In 1968 the snow level was much lower than usual a 

special circumstance which exposed large amounts of loose rock 
normally covered with and held by snow and which vastly increased 
the dangers of rockfall. Rockfalls on a much larger scale than 
the Alps were observed. An example of frequent rockfalls was 

experienced on Col Major which was unusable between 9 a,m. and 

6 p.m, due to the sun loosening the snow around unstable rock. 
This phenomenon on Col Major was apparently not experienced by 

parties in other years. The fascinating sight of rock pitons 

planted at least 30 feet up blank unclimable walls on the sides 

of the Col Major gull>' provided evidence of the snow level of 

former years. 

The low snow level affected travel on the Bersaerkerbrae 

Glacier in two ways. In the earl>' part of July there was still a 

covering of soft snow on the crevassed ice that became waist deep 

in places in the upper reaches. This made travel an exhausting 

if not a dangerous business)  the snow not usually being firm enough 

to take the weight of a man. Glacier travel at this time was made 

much easier by probing crevasses with an 8 feet long aluminium tube 

borrowed from the scientific equipment. 

By the beginninc of August most of the glacier snow cover 

had melted and glacier travel was extremely easy, crevasses usually 

being obvious. Skis, if taken, would have been of very little use 

on the Bersaerkerbrae. The snow-shoes were seldom used. 

The climbing and exploration programme was planned in 

three stages: 

A number of the more prominent peaks surroundinc' 
the Pcrsaerkerbrae to be ascended from base including, 
if possible, the hitherto unclimbed Bersaerkertinde. 
This was regarded as a training and acclimatisation 

phase for future explorations as well as accomplishing 

some ascents. 

Camps to be set up in the upper reaches of the 
Bersaerkerbrae and Gully Glaciers for explorations in 

the vicinity of Col Major. 

A traverse of the Staunings Alps through the 

Bersaerkerbrae, Gully, Sefstrthns, Lang, Suchert and 
Skel Glacier valleys and the exploration of some of the 

bordering areas. 
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Unfortunately the programme had to be greatly cut down 
owing to accidents to two of the most experienced climbers although 

one of them was able to resume climbing in the last few days. 

Stage (1) was carried out more or less as planned including the 
ascent of Bersaerkertinde, Stage (2) was partly completed but the 
lack of experienced climbers and the bad weather after August 16th 

greatly reduced the amount of exploration done in and around the 
Gully Glacier, Stage (3) was abandoned as it simply would not 

have left enough men at base camp to carry out the scientific 
programme. 

The mountaineering activities are described in chronological 
order and brief descriptions of each ascent made are given. The 
ascents of the Bersaerkertinde and of the Fijornespitz by the North-
East Ridge are described in greater detail as they invo3ved almost 
entirely nw ground. 

The mountaineering and exploration itinery 

l3ase camp was set up on July 7th at a height of approximately 
800 metres, It was situated on the left bank moraine of the 

Bersaerkerbrae Glacier slightly below the point of entry of the 
Dunotter Glacier. 

Most of the early days were spent on the scientific programme 
but on July 10th Banaszek and Hird explored the upper Bersaerkerbrae 
Glacier in order to find a safe route to a possible camp 1. Progress 

was extremely slow and difficult due to deep soft snow. A rood dump 
was made near the left side of the glacier about 5 km. above base 
camp. A better route was found on the way back and this was used on 

July 14th by Ilird, Munro, Pa1me and Williams who established camp I 
on snow at about 1600 metres in a side arm of the upper Bersaerkerbrae 

Glacier. i-drd and Palmer stayed here while Munro and Williamsreturned 
to base. 

From camp I the exploration of the upper Bersaerkerbrae was 
to be continued and a route established up Col Major. Four days were 
allowed for the completion of this work. 

A prominent col on the dividing ridge between the 
Bersaerkerbrae and Skjoldungebrae Glaciers was climbed from camp I 

on July 15th/16th. The crest of the col was reached after 500 metres 
of ice climbing up a gully that varied in steepness from 40 - 55 degrees. 
The far side led down steep snow and ice slopes to the head of the 
Skjoldungebrae Glacier, The ridge leading towards the }Ijornespitz was 

explored for a short distance. The col was gtven the provisional name 
of 'False Col". 

13 
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Col Major was ascended from camp I on July l7th/l8th. 
Its foot was reached easily by climbing up through the second icefall 

and crossing the upper snow basin of the Bersaerkerbrae Glacier. A 500 metres 
long ice gully dropped from the col to the head of the Bersaerkerbrae 

at an angle of 40 - 45 degrees. The sun was just beginning to shine on the 

gully but since there was no indication of stonefalls the ascent was 

started. Stonefalls soon began and rapidly increased in freiuency so 

an escape was made to a rock ledge at the side of the gully followed 

by a wait until evening when the sun lost its effect. on resuming the 

ascent abseil pitons were placed in the rock wall at the end of each 
rope length to facilitate future ascents and descents with loads. The 
return to camp I from the col was made before the occurrence of morning 
stonefalls. 

Loads of fuel and climbing equipment that had previously been 

carried to camp I were dumped on a rock spur in the upper snow basin on 

July 19th. This was to be the future site of camp II. The food previously 
dumped between base and camp I was also carried to site 11 before Hird 
and Palmer returned to base camp. 

The next stage was to ascend some of the peaks close to base 

camp in preparation for a possible first ascent of the ersaerkertinde. 

From base camp on July 23rd, Banaszek and Palmer reconnoitred 
Gl'arnis in order to find the best approach to the North Ridge. The route 

first tried was found to be impractical due to massive crevasses which 

split the upper snow basin from one side to the other but an alternative 

route was noted. The ridge itself when observed from close quarters looked 
much easier than had previously been supposed. 

During the evening of July 31st, Kanerans, 11unro and Williams 
left base camp to climb Beaumaris by the North-West ridge. It gave an 
easy and pleasant ascent partly on snow and partly on a narrow rock 
ridge. It was an initiation climb for J. Kanerans. A cairn erected 
in 1960 by J. Hunt and J. Jackson was found on the summit. 

Banaszek and Palmer climbed Clamis by the North Ridge on August 
lst/2nd using the alternative approach noted during their reconnaissance. 

A nearly horizontal rock ridge runs to the foot of the North Ridge and is 
separated from it by a narrow ice gully. The crest of the rock ridge was 
gained by making a traverse across the lower snow basin and up a tongue 
of ice. Easy scrambling up the side led to a gap in the ridge. The narrow 
crest gave pleasant scrambling to the foot of the North Ridge proper. 

The North Ridge has a steep lower section leading to a nearly horizontal 
shoulder. Above this an easy-angled ridge leads to the summit. Few 

difficulties were encountered on the ascent which was entirely on rock. 

The ascent took 10 hours from base camp and the descent was by the same 
route. A flag belotwing to the Li63 Italian Cianiis xpediton was found 
on the summit. 



Between August 4th and 6th, Munro, Palmer and TTilliams made 
the first ascent of Bersaerkertinde. The ascent which was made via the 

summit of Herchiston took 20 hours of nearly continuous climbing. The 
climb is described in detail at the end of this section. 

The next stage was to climb peaks in the neighbourhood of 
Col Major and establish a camp on the Gully Glacier. A single trip of 
11 days with 4 men was planned. After 6 days one of the men would return 
to base and his place would be taken by Turd who was still recovering 
from a serious accident, see page 50 

On August 9th camp II was set up by Banaszek, Munro, Palmer 
and Williams at about 1800 metres on a rock spur in the upper snow 
basin of the Bersaerkerbrae Glacier, close to Col Major. Travel on 
the glacier was easy by this time, most of the surface sno'i having melted. 
Munro and Williams went back to collect provisions dumped near the first 
ice fall at the time of Miller's accident ksee page 4B ), while 
Bniaszek and Palmer went over to Col Major to find a route over the 
rimaye. The next night saw all the spare food and fuel from camp II 
l3rried up Col Major and dumped on the Gully Glacier at the future site 
of camp III. Col Major was descended before morninu. 

The party now split into two pairs, each climbing different 
peaks. On the night of August 12th, Banaszek and Williams left camp II 
to climb the Bersaerkerspire. They reached the ridge to the South-East 
of the peak but ran into difficulties near the summit. They descended 

to the Bersaerkerbrae Glacier and approached the summit by way of the 
North-West Ridge. This gave an easy and pleasant climb on surprisingly 
sound rock. Descent was by the North-West ridge. 

i'unro and Palmer left the same evening to climb the Hjornespitz 
via the "i'alse Col" and the North-ast ridge. Three previously unclimbed 

minor peaks on the North-East ridge of lijornespitz were ascended en route. 
The ascent is described in detail at the end of this section. 

On the night of August 14th/15th, Banaszek and Williams took 
one of the tents from camp II and set up camp 111 on the Gully Glacier 

by the food dump. The camp was on snow at about 2000 metres, some quarter 
of a mile North-West of the top of Col Major. The remainder of the camp 

was brought up the next night when Munro and Palmer had returned from 
the Hjornespitz. 

The time was now scheduled for the changeover of one man. 
Banaszek and Palmer descended to base camp leaving Munro and Williams 

in camp Iii. Hrd after his convalescence at base was now reasonably fit. 
As a training climb from base camp he had ascended Pimlico with Kanerans. 

Thus on the night of 17th/18th August, Hird and Palmer left base for camp 

III which they reached after 9 hours travelling through new snow. 
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Again the party split into two pairs, each with different 
objectives. Nunro and Williams climbed Lambeth on August 19th by 

way of the North-West ridge. The climb was entirely on snow or ice 

with a coating of new snow and took 4 hours. An attempt to traverse 
from Lambeth to the Grandes Jarasses was abandoned because of the deterior- 

ating weather. Return to camp III was by the route of ascent. 

The same afternoon Bird and Palmer set off with bivouac 
equipment to climb T)angketinrje and explore the ridge between Dansketinde 
and Norsketinde. i)ansketinde was climbed by the east Ridge and North-

East face although it was difficult to be sure of the exact summit since 

visibility was by then only about 100 metres. The ascent was entirely 
on snow and ice which required care in places where snow was underlaid 
by hard ice. The exploration of the )ansketinde - Norsketinde ridge 
was abandoned owing to mist and snow conditions and the line of ascent 
repeated on the descent. 

The weather was now permanently poor and because of continuous 
mist and snowfalls camp ilL was evacuated on the 21st August. The 
climbing group returned directly to base in order to complete the 
scientific programme. 

The ascent of Bersaerkertinde 

Between the 4th and 6th of August Bersaerkertinde, the last 
major unclimbed peak borderirrg the Bersaerkerbrae Glacier, was climbed 
by Munro, Palmer and Williams. The ascent was made via an unnamed peak 
on the North-North-East spur of rchiston and the summit of Merchiston 

sell. 

To reach the foot of the South-East face of the unnamed peak 
took two hours in mist from base camp. A huge scree gully split the face 
and this was climbed to a spat between two small summits The West and 

highest summit was climbed from the South by an unpleasantly loose rockLace 
about 100 metres high. On the summit was a cairn erected by the Imperial 
College liob) Expedition. 

The peak is connected to the Corth-East face of Nerchiston by 
a ride. 'This was followed very easily by a curious rock shelf, "The 
Pathway", situated at the edge of the snow. The ridge merged into the 
\)rth -fa c face at the foot of a series of parallel, decaying rock ridges 
separated by ice gullies, that are seen half covered by snow in the 
aeriai p1oLograph. The ridge~ were ascended diagonally to the right 
aver extremely loose but not difficult rock. A snow bas n was crossed 
and a snow face climbed near the rLght-hand side. A fine ice arete was 
then followed easily to the snowy summit of Nerchiston which was reached 
at midnight, 12 hours after leavIng base camp. The weather now began 
to clear and remained fine for the rest of the climb. 

A snowy ridge that soon cianged to rock led down to the gap 
betuee Cer;aerkert lode and Merch sLo. The crest of t11c rock ridge con-
ssted of a series of tottering towers and so a very loose scree gully on 
te Suchert side was descended. The crest was regained lower down and 
o11owed to the gap which may be clearly seen from the iersaerkerbrae 
'ilcier. The way now led diagonally up and across a series of shattered 

srae a .c lies on the side of a ridge angled at 45 degrees 
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to the main ridge. The former ridge is prominently seen from the 
iersaerkerbrae Glacier, capped with a series of towers and forming th 

right-hand containing wall of a couloir of hanging ice. The climbing 
was fairly easy but occasionally one or two pitches of grade IV - V 
intervened. The crest of the ridge was crossed and a contour made 
round the top of the ice couloir. A snow ridge then led to the horizontal 
summit ridge of Bersaerkertinde which was reached at 8 a.rn., 20 hours 
after leaving base camp. The Northern end of the ridge was known to 

be the highest point because of theodolite observations taken from base 
camp and here on the highest-looking tower was built a small cairn. 

A superb view was to be had in all directions. The peak 
is higher than both its immediate neighbours Merchiston and Westminster 
and an uninterrupted view was to be had to the South for a hundred miles 
or more across range after range of sunlit mountains. Kong Oscars 

Fjord was clearly seen about 30 miles to th East. To the West the 

mountains oc the central Staunings Alps were higher, Hjornespitz appearing 
particularly impressive. One was struck by the contrast between the 
Sersaerkerbrae and SHchert slopes of Bersaerkertth. The former is a 

precipitous drop of nearly 1500 metres while gentle snow slopes on the 
Suchert side come within 600 metres of the summit. 

"scending the snow, now softened by the morning sun, was 
more difficult than the ascent a few hours earlier. There was a tendency 
to slide on a carpet of snow that overlaid hard ice. On regaining the 
rock ridge a bivouac site was found where the party slept throughout 
the lay. The descent, which followed the route of ascent was resumed 
at 6 p.11. and took i further 24 hours, including a short bivouac on 
"The Pathway". 

The Nortb-iast ridge of Hjornepitz 

The ridge was climbed from "False Col" to the summit of 
Hjornespitz between August 12th and Auust 14th by Munro and Palmer. 
Three minor peaks on the ridge were climbed en route. The ridge which 
divides the 3ersaerkerhrae Glacier from initially the Skjoldungebrae 
Glacier and finally the Vikingebrae Glacier gave an interesting and 
enjoyable high altitude traverse. r)ifficulties were nowhere great and 
the rock was invarLibly sound. 

Camp 1K w left at 10.30 p.m. to make use of good night-time 
snow conditions an the foot of the "Talse Gol' was reached at midnight. 
Previously Lt had taken 4½ hours from camp I. The col was ascended and 
the ride to the west of the col climbed on mixed rock and ice for about 
4 rope lengths. A prominent rock step was now reached with a snow shoulder 
on the right. The shoulder was ignored as it seemed to lead off in the 
wrong direction and a chimney near the left-hand en-I of the wall was 
climbed. Easier ground above the step led on up, mainly on snow, to a 
snow ridge and plriteau which gently rose to a couple of small rocky 
summits the highest of which was cairned and given the provisional name of 
'iosigran'. Its height is a little under 2 700 metres. The weather was fine but on the ridge there was a very cold North wind. 



KEY TO PHOTOGRAPH ON NEXT PAGE 

D DANSKETINDE FC = FALSE COL 
N NORSKETINDE H HJORNESPITZE 

N CM =COL MAJOR I, .11 III NEW PEAKS 

To 
CAMP3  

G1  
/ 

CM / 

1 
-- ROUTES 
V =VIKINGEBRAE GLACIER 
S = SKJOLDUNGEBRAE 

GLACIER 
G1  & G2= GULLY GLACIER 
B = UPPER BASIN OF THE 

/ BERSAERKERBRAE GLACIER 

CAMP 
L B 2 J 

The Photograph on the next page is by courtesy of the Geodetic Institute of Denmark 



:$ 
;z 
?' 

I 

F' ' 
1 



Ahead the snow dippel and then rose steeply to the base of a 
sharp spike of rock. Crampons were removed at the base of the rock and 
about 100 metres of very enjoyable rock climbing on firm rock of grade 
III - IV difficulty took the party on to a fine sharp summit. From 
the Bersaerkerbrae the peak is seen as the right-hand of two spikes. 
A cairn was built and the peak given the provisional name of "Lamorna'. 
The height was probably just over 2700 metres. 

A bivouac was made as soon as a ledge was found that was 

sheltered from the bitingly cold wind. A platform of loose stones was built 

to level the ledge and some porridge was cooked using a water supply of 
melted icicles. Sleeping bags which had been carried up from camp 11 
ensured a good sleep. 

At 10 p.m. after more food the party were ready to move on. 
Easy rocks were descended to the bottom of the gap between "Lamorna' and 

the next peak on the ridge. Easy ice led across and up to a snow gully. 

This was followed easily to the summit rocks which were reached just 
before midnight. The summit was cairned and given the provisional name 
of "Treyarnon". 

Another larger dip in the ridge separated 'l'reyarnon" from 
Hjornespitz. Moderately steep but very firm snow led down into the dip 
for about 300 metres. Softer snow on top of ice led up on the North-East 
face of Hjornespitz. T)ue to the extreme cold the upper layer of snow 
adhered well to the ice. The summit of the }ljornespitz is in the form 
of a ridge running South-East - North-West. To the South-East of the 
summit tower the ridge drops precipitously but to the North-West of the 
summit tower the Gully Glacier could be seen below. Easy climbing 
followed along the crest between and round the towers. The summit tower 
was circled, climbing up from ledge to ledge until only a steep wall 
about 5 metres high split by a crack barred the way. The crack "went" 
in a pitch of grade TV - V in difficulty. The summit was reached at 
3 a.m. 

On the summit platform a small cairn was found containing a 
piece of white rag stained yellow 

- presumably McNaught -avjs's headscart. 
Some time was spent admiring the magnificent view as the summit had been 
reached earlier than expected. The aight of the food dump 800 metres 
belo' on the snow of the Gully Glacier inspired confidence. 

The reverie was rudely shattered about an hour later when a 
cloud cap started to form over the summit. A quick inspection showed 

that the same was happening over ansketinde and other high peaks. A 
hurried descent was made from the summit and then down the snow on the 

North-East face for a short way. The morning sun had by this time softened 
the snow which was more awkward than on the ascent. The crest of the 

North-rest ridge was regained and followed down over easy snow, ice and 

rocks to the head of a snow gully. This led easily down to a branch of 
the Gully Glacier and the food dump Tias soon reached. Col 1ia1or was 
descended the same evening to crp 
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PERSONAL IMPRESSIONS 

K. J. MILLER 

The favourable climate and continual daylight of Iceland 
were the first two unusual features that announced the beginning of 
the expedition for me. Both features were in contrast to the U.K. 
in early July 1968, Sleeping out in the open under clear bright 
skies took a little getting used to at the camp David and I set up 
just outside Reykjavik. The hospitality and friendliness of the 
Icelandic people were the next pleasant surprises. The airport 
transport manager allowed our party and the Dundee group to use 
one of the large hangers as a transit camp. I shall not forget 
playing football in that vast hanger nor the robustness of Dick's 
tackles. 

It was a great relief when the Greenland-bound aircraft 
left the runway because I was convinced that the Dundee group, the 
Scott Polar Research Party and ourselves had overloaded the plane. 
The first sight of pack ice, so close to land that contained hot 
springs and geysers, amazed me. The Danes at Mestersvig were 
exceedingly helpful and I shall forever remember their warmth and 
sincerity. 

The Stauning Alps took a little getting used to. Many 
of the features of the area are similar to what may be found in the 
Himalaya - for example numerous and fast flowing glacier surface 
streams. In consequence one expects the mountains to be bigger than 
what they are and distances to take far longer to cover than what 
they do. Such a state of affairs is a pleasurable surprise and one 
seldom encountered by mountaineers. Climbing and walking conditions 
were ideal in so far that one had settled weather, little wind, and 
24 hours of daylight. This meant long climbs could be tackled with 
a high degree of confidence for continued fine weather. 

Finally a note about my companions. The expedition could 
not have been a success without the immense effort of Tom who was 
responsible for much of the organisation especially so in the last 
few weeks before departure. his unselfish effort was a hallmark of 
this expedition. His accident which rendered him useless for two 
weeks must have frustrated him beyond description by words but I know 
that he never once grumbled. Dave was responsible for the scientific 
programme and his efforts will be acknowledged by those who read our 
publications. Dave probably worked on expedition affairs as long if 
not longer than anyone else. About Dick, the man who would frequently 
amuse us by sucking his false eye (have you ever been "stared-at" by 
the end of a tongue?), Dick was the energetic member always ready to 
move onwards - when he stopped eatinc, that is. He was responsible 
for the expedition after my accident and the excellent performance 
of the group is a relection of his abilities. Malcolm was the quiet 
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one and as the days passed I knew that he was both mental 1 y ard 
physically one of the strongest members of the aroup. It was 

one of my regrets that I did not get the chance of sharing a 

few days' climbing with him. Malcolm is the sort of person who 

nets on witi a job, such as preparing sections of this report, 

without even being asked to continue his assistance beyond his 
own brief. John, the effervescent lad, was the camp comedian, 

the expedition foil, lie was tio only member who came ho"e 

heavier than when he left. John christened me "The Master" - a 

title I took as a compliment. At the beginning John was the 

odd man out neither being a mountaineer nor a scientist but at 
the end all agreed that his inclusion in the party was our good 

fortune. I didn't get to know Tony very well but judiing from 

the remarks of the other members it was clear that his particination 

in the project was more than welcomed. Tony was frequently to be 

found around the kitchen stores preparing meals which indicated his 
ability to quietly get on with the work even thouch it was not 

strictly speaking his turn. Eric was a fellow Lancastrian and 

so we spoke the same language. Perhans this was the reason why 

we were good companions. Although exceedingly difficult to arouse 
in the morning he never grumbled about doing the uninteresting 

work of assistant to the surveyors. If was the walk out from 
9estersvig to Base camp accompanied by Inc that provided me with 

one of my most pleasant memories of Greenland. 

The above remarks do not completely indicate the 
fellowship shared by all members.. No more can be said than - 

by a mixture of good luck and judgement the composition of the 

p-rtv wis one that would be diffic,ilt to better. 
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PERSONAL IMPRESSIONS 

R. J. Palmer 

(extract rrom  diary) 

August 15th 

Another twilight day. Up late (say two in the afternoon) 
to collect water and have breakfast. Finish breakfast leisurely and 
it's almost time for supper. This is the life! 

Malcolm and I pack up the tent and our be1onrincs which 
takes some time and gives quite a reasonable load. Off for Col 
Major at about 9 p.m. 

We cranipon straight up the middle cutting stances and 
putting in an ice-screw at the end of each rope length. Simple 
and relatively enjoyable but a bit knackering with a load. You 
start off from the stance striding up the ice and finish at the end 
of 150 feet more or less in a crawling position. However, we 
make reasonable progress. 

We walk over to camp 3 to find a brew on and a meal in 
preparation. What it is to have mates! We sit half in the tent, 
out of the cold, for some time, cating, drinking, smoking and chatting. 
Reluctant to go down again but I suppose we must. 

Tony and I set off in a beautiful, luminous, pre-sunrise, 
dawn. The sun is just starting to glow on the summit rocks and 
snows of Dansketinde. We reach the top of Col Major and stand 
stupified by the sight. Great bands of orange, purple and green 
stretch across the horizon to the North-Last. The sun is just about 
to rise but is not yet visible. The higher peaks are lit by an 
orange glow but the valleys are still in deep purple dusk. Tony 
gets out his camera but only has one photograph left, I haven't 
brought my camera with me - of course. 

We climb rapidly down Col Major and go across to the site 
of camp 2. Here Tony picks up his gear before we race off down to 
base camp dazzled by the early morning sun. 
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rIRSONAL I\IrPLSSJO\S 

I. IlIRD 

It is difficult to appreciate the dedication on the 
part of all the members that was needed for the success of our 

expedition. At tuneS in the past year I have wished that I had 

never heard of the Staunings, but when eventually we boarded the 

1/V "Guilfoss" in Leith I felt considerable satisfaction and 

relief that all the arrangements had been finalised and we could 
relax and enjoy ourselves in the next few days before reaching 

Greenland. 

Anyone who appreciates wild and uninhábited country 

would like the Staunings, but there is more to be found than just 
rcrnote mountains and glaciers, there is the charm of the Arctic. 

there else could one stand on the suniiit of a high mountain and 

look down over huge glaciers, tundra covered hills iwhere billberries 
grow in profusion to icebergs floating in the fjords, ll obcrrvable 

at one o'clock in the morning. 

1iller's accident and quick departure was a great shock 
for all of us, he had taken so much of the work and responsibilities 

that for a day or two we were completely lost without him. When a 

small group of people have to survive for two months in such close 

contact there is a danger of violent personal rivalries, \liller 

had been our anchor, giving stability to everyone, The expedition 

was still a success however with ret the est of our achievements 

ueH the r'rtual development of a deep and tolerant understandin 

.c artr. 

"Why does anyone want to visit such dangerous and remote 
places?" is a standard question. One reply is "For excitement 

ard adveiture", hut my personal reply would be "For peace nd a shrrt 
hrcatin2srace w1v from the pressures 'f ivilisation 

I hope that maybe one day I will have an opportunity to 

visit the Staunings again. 

V 
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PERSONAL IMPRESSIONS 

J. Kanarens 

East Greenland would impress most people, though as 
to how it would impress them I cannot say and can only speak 
for myself and say that it is the most dangerously exciting place 
that I have ever visited. 

I am not a mountaineer and being dragged up one or two 
of the peaks by the experienced mountaineers in the party petrified 
me at first, but after a time I found it very rewarding to look 
down from a few thousand feet. Reaching the summits crave me no 
end of satisfaction. 

The food I found boring and just sufficient. A wider 
variety of meats would have been gratefully received. 

All members survived the two months without any arguments 
or major disagreements and the desire to return to (reenland was 
Unanimous. 

:3ONiL :1PJ3i 

)av ii J . Urawry 

To exrres o' feeiiaio aucut oA.r ua - the uersona 
cao of living together with seven other people for a couple of 
:r.orothu - working, joking, snaring success and sometimes hardsh1" - 

a short pararaph is rnearingleso, mu I forgo the attemrt. 

As a scientist, however, whose interests lie in the ream. 
of glaciology, this expedition provided an unparalleled experience. 
To carry out investiitioris in a port of the world so little under-
stood was an exceptional opportunity, a valuable troiniri and a 
fruitful enterprise. Ey only hope is that after toe last dot and 
eomma of our work is oritten, it will do justice to the fine time we 
had in greenland and to the exhertions of ny comrades who ve toe r 

so unsoaringly to our worm. 

fl~ final L.Lr rem 'O. HO ro 

MA 



JCCOUMTS (Provisional) 

INCOME 

Members contributions . . . . . . . . . .. 500 
Coldsmith's Company .. .. .. .. .. .. 350 
OMC Expeditions Committee .. .. .. .. .. 300 
DrapersCompany .. .. .. .. .. .. .. 289 
Chase Foundation . . .. .. . . .. . . . . 250 
Mount Everest Foundation . . .. . . . . . . 250 
University of London (Central research Fund) . . 2°C 
Shell International .. .. .. •• 75 .. •• 

 Scott Tolar Research Institute (flino 
Memorial Fund) .. 50 

Cilchrist Educational Trust .. . . .. .. 50 
Charringtons .. .. .. .. .. .. .. .. 25 
Miscellaneous .. .. . . . . .. . . .. 46 

2'485 

RESALE 

Film 8 
Air Freight Space 68 
Equipment 

116 

EXPENDITURE 

Air Charter Charges 572.13. 0. 
Helicopter Fees 383. 0. 0. 
Equipment 395. 5. 1. 
Shipping and Cartage costs 203.19. 3. 
Publication costs (prelirn. & full reports) 158. 8.  
Air Fares 145.16. 0. 
Food 93.15.10. 
Film 8. '.  
Insurance (F.C.S. & o.M.c.) 53.10. 0. 
Rail Fares 52. 8. 0. 
Organisation Expenses (Secretarial & visits) 47. 5. 0. 
Scientific Equipment 39.12. 0. 
Post-expedition London expenses 37.10. 0. 
Iceland Expenses 31.15. 6. 
Medical expenses 29.12. 3. 
Post expedition repairs 22. 8. 6. 
U.K. travel expenses 16.18. 0. 
Greenland expenses 11.16. 0. 
Petty cash items 7. 0. 0. 

2486.17. 0, 
Future Income (aorox.) 580 

EXPECTED FUTURE RALANCE IN HAND 519. 



EQUIPMENT REPORT 

A comprehensive equipment list along with estimated weights 

was drawn up in November 1967 This list was slightly modified 

before a final list was adopted. The original weight estimates were 

surprisingly accurate. Weight was a critical factor in determining 

exactly what was and what was not taken. It had been our original 

intention to take skii and a sledge, Indeed a sledge had been 

designed by Malcolm with assistance from Q,LC, staff after much 
research into this problem Eventually it was weight considerations, 

together with further information about the Bersaerkerbrae area 
and the probable snow conditions, that decided us not to include 

skii and sledge in the final list, In the light of the 1968 

weather and glacial conditions they would have proved to be a 

positive disadvantage. 

The final equipment lists are given overleaf_ p&tes 3G-41 IicL. 

B Black and Edgington 

L Loaned 

* Donation 

± Reduced Price 

£ Full Price 

'1 \lembers Kit 

Note Many firms generously gave a certain specific quantity 

of equipment but items in excess of this amount had to 
be paid for at trade or wholesale rates. In consequence 
items marked £ does not necessarily indicate all items 
from that supplier were paid for at cost price. 

25 
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PACKAC_INC 

The general equipment, srientific equipment and food 
were packed fnr transportation as shown in table no.1 

TABLE No I WEIGHT OF 
IN LBS. 

CONTENTS 

Box Description Size Food 
Equipment 

 
General Scientific 

Fl Fibreboard box 22 11  x 18" x18" 108 

1.2 Fibreboard bo 22" x 18" x18" 108 

1.3 1'ibrehoard box 22" x 181,  xiS" 116  

P.4 

P.6 

F, 7 

F, S 

Fibreboard 

Fibreboard 

box 

box 

22" 

22" 

x 

x 

18" 

18" 

xIS" 

x18" 

113 

112 

Fibreboard box 

Pibreboard box 

Fibreboa rd box 

22" x 18" xiS" 113 

104 

92 

)4 

94 

22" x 18" xiS" 

22" x 18" x18" 

P.9 

F. 10 

Fibreboard box 

Fibreboard box 

22" x 18" xiS" 

22" x 18" xiS" 

G.i Fibreboard box 22" x 18" x18" 

8 

81 

41 

72 

89 

30 

64 

(-,. 2 

C 3 

Fibreboard box 22" x 18" x18" 

20" x 19" x19" 

71 

71 

15 

42 

- 

WOODEN TEA CHEST 

ICELAND bOX WOODEN TEA CHEST 

Fibreboard box 

20" x 17" x17" 

22" x 18" xiS" 

24" x 19" xl)" 

%ALK-1N BOX 

Sc, 1 

S,2 

sc, 'i 

WOODEN TEA CHEST 

Fibreboard box 

SACK 

31" x 13" x12" 

122" x 7" x 7" 

TOTALS 1184 271 183 



The 'Iceland box' referred to in table no.1 contained 
the equipment and food required for the stay of the expedition in 
Iceland prior to the outward flight to Greenland, The equipment 
in this box was re-packed and taken to Greenland, 

The 'Lsalk-in box' contained food and equipment sufficient 
for 4 men to 'walk in' to base camp from Maestersvig, i.e. a 
12 man-day ration. 

The packaging arrangements were for the most part satisfactory. 
The boxes were constructed from 2 mm thick fibreboard, when sealed 
by steel banding, the boxes were quite strong enough to hold 100 lb 
plus although a few boxes quickly lost their original shape. Lack 
of rigidity however was inconsequential in relation to their extreme 
lightness, One disadvantage of the boxes was that once the steel 
bands had been removed, they could not easily be re-sealed to make 
them rain or snow proof. This difficulty was overcome by using 
large sheets of polythene. The scientific and general equipment of 
a more delicate nature was put into wooden tea chests and adequately 
padded. Apart from two bags of sugar1  all equipment and food arrived 
intact and undamaged at base-camp. David and Keith brought several 
items of equipment by air from the U.K. including several items that 
did not arrive before our ship sailed from Leith, 

TENTS 

The four tents were thoroughly checked and a few repairs 
carried out before they were packed. Since we did not include a 
spare tent in the equipment it was with relief that the continuously 
used tents did not suffer much damage. The only repairs that were 
necessary during the period of the expedition were the replacement 
of a few guy-lines. The comprehensive tent repair kit which we took 
was never used. 

The Mead came in for some criticism because of its size. 
Although a marvellous little tent, it is rather cramped living for 
two people over an extensive period. 

The two Mountain tents were used by the climbing party. 
They withstood the wind and snow at Camp III without any trouble, 

One of the problems of living in tents at Camp III was 
condensation, This would form as ice encrustations on the inside 
of the tent, Since most of the cooking was done inside the tents, 
it was not long before water droplets formed on the inside of the 
tent and conditions got decidedly damp. Probably, we were not 
adventurous enough with our experiments in ventilation but we came to 
a silent agreement that it was far better to be warm and wet rather 
than cold and dry. 
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Fly shets rc not taken, Aithougn the weather in t h e 
expedition zone was poor, their absence was more of a problem at 

base-camp than at any other camp, the precipitation beinc rain atier 

than snow. It was not long before someone had the idea of using 

the 'Space Blankets' as fly-sheets and they proved to be quite 

efficient. 

The dozen 12 yd hanks of nylon line, taken principally as 

spare guy-lines, found many multifarious uses and proved to be a 

very useful item. 

COOKING 

All the paraffin stoves were overhauled and new washers and 

nipples fitted prior to their being packed. They behaved faultlessly 
throughout the period of the expedition and no further replacements or 
repairs were necessary. Cooking at base-camp involved only two 1 pint 
stoves. The climbing party also used two 1 pint stoves. The 

half pint stove was seldom used and was kept as a spare. 

The cooking hillys and pressure cookers were more than adequate 

for our needs. In fact, we could have managed with only two nressure 
cookers and one of the smaller billys. The pressure cookers were 

certainly worth their weight and were of just the right capacity 
for eight people. One of their advantages was that they coi1d be 

filled with water, the ld attached, and kept inside the tent at night 

without any danger of the water spilling, Also the heating up of 
water in a sealed pressure cooker inside a tent is much less risky than 
if an open billy is used. 

The metal funnels used for filling the stoves incorporated a 

filter which prevented grit and dirt getting into the fuel tanks. 
One fault of the funnels was that they rusted when left out in the 
open. Plastic funnels would have been better. 

rUE L 

All the fuel we required was obtained at Maestersvig, thereby 
allowing a considerable amount of additional items to be taken 
on the aircraft charter. Too much fuel was bought. The actual 
quantities used were: 14 gall of paraffin and 1 gall of two stroke. 

A dozen 4 pint polythene paraffin bottles were taken and 
they were very useful. Half of them were used as water bottles and 
were especially handy at Camp III where one problem was keeping water 
from freezing. This problem was overcome by storing the water bottles 
inside the tents. 
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Thd two 'Cruiser' pack frames were by far the most comfortable 
to wear of tnose taken. The ahoy pack frames were not sufficiently 

strong for the load carrying and they were bent and buckled before the 

end of the Li rst week, The 'Cruisers' remained undamaged. 

Hasi: webbing, of which we took a great deal, was used for 

strapping climbing sacks and hessian sacks onto the pack frames. 

It was sometimes difficult to undo knots in the webbing and when wet 
and frozen it was rather stiff. Otherwise, the webbing was ideal 

material and preserved its elasticity throughout two months continuous 
use. 

SUNL)RILS 

The mosquitos were small and few when we arrived in iaestersvig 
and were na problem on the 'walk in'. On the 'Calk out' they had been 
killed off by recent frost, Consequently, neither the mosquito-netting 

nor the anti-mosquito coils had to be used. 

At the 'aIk out' tamp, we obtained water from the Skel river, 
\s the river as the watering nlace For a variety of anim'is 'c 

used the sterilizing tablets, to treat the water. 

As previously mentioned, the 'space blankets' found use as 

makeshift fly-sheets. \t Camp Ill they were used as additional 

ground-sheets but they added little in the way of ground insulation. 
One was used as a blanket when one of the expedition members was 

suffering fro' Ygosure and exhaustion. It was extremely effective 

in preserving aody-heat although there was the inevitable water 

condensation. 

'1uch of the food supplies was packed in a variety of plastic 

containers with either screw or press top lids. These containers 
were ideal, being light, strong and practically water-tight, When 

their contents were used up they were usually swiftly comnandeered for 
packing personal gear. They are to be highly recommended for future 
expeditions. 

c:LIMB INC 

Most of the climbing was done on the two 300' 9 mm perlon 
ropes. They suffered greatly on the sharp, friable rock, One of 
the ropes was in fact badly cut 90 1  from one end, The 120' No, 4 
was never used and need not have been taken. The No. 3 was useful 
for glacier travel, 
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Far too many abseil slings, abseil pecs and rock pegs were 

taken. Slings and pegs were seldom left behind - N. Wales 

attitudes are hard to shake-off it seems. Consequently they were 

used only when absolutely necessary. The ice-screws on the other 

hand were employed a great deal. The tubular Salewa screws were 

superior to the Stubai. however, when the air temperature was 
around freezing-point or below ,  the ice would freeze inside the 
tubular screws and thus prevent their use more than once, Under 

these conditions the Stubais were preferred. 

The shafts of two ice-axes broke but not trouble was experienced 

with crampons. 

A 'Jumar' prussiker was, fortunately called upon only once 

during the period of the expedition. Its worth was amply proved. 

The snow-shoes were useful on only three or four occasions 
in the early period of the expedition when the snow was still deep 

and soft. 

PERSONAL 

The personal equipment of each expedition member weighed 
approximately 47 lb. A "personal equipment list" was more or less 
adhered to by everybody and contained many small items that could 
have been classified as expedition kit, i.e. pan scrubs, pot towels 

etc. The following items merit further comment. 

CLOTH ING  

Tne clothing taken was entirely adequate. Two expedition 

members took Duvets. Although there were numerous occasions on 
which they drew envious and covetous looks, they were by no means 
essential. The Rohner 'Fishermen' socks and the nylon anoraks 
received their share of praise. The anoraks were made from 4 oz/sq yd 
nylon fabric with a polyurethane compound proofing. They were 
completely windproof and surprisingly hardwearing and tear resistant. 
The large zipped pouch pocket was exceedingly useful. The nylon 
over-trousers made from the same material were used only occasionally, 
since they tended to sweat excessively, 

BOOTS 

The boots chosen by the expedition were manufactured by Bally 
(model "Aiguille Verte"). There was no opportunity to break them in 
before arrival in Greenland and this possibly accounts for one member 
suffering from a few blisters early in the expedition. Nevertheless, 
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almost all expressed the opinion that they were a very comfortable 

boot, Some went as far as to describe them as the most comfortable 
boots they had ever worn. 

One annoying disadvantage of the boots, and one experienced 
by everybody, was that several Dring lacing eyelets broke rff. 

Even before arrival at base camp s  two or three D-rings had been lost. 
This troiDle persisted throughout the period of the expedition and 
repairs were effected by using B.A. nuts and bolts. Regretfully 
the supply of nuts and bolts was exhausted in the first 2 weeks. 

SLEEPING BAGS 

This item caused not a little concern amonc' members, 
Regretfully our order of 8 Icelandic Speciils was not checked before 

departure. titnin a few hours of using our bags we discovered 
they were Icelandic standards and they did not oJve sufficient 
insulation. The mistake was immediately remedied by the suppliers 
on our return. 
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EQUIPMENT LIST SHEETN o j 

DESCRIPTION SUPPLIER TERMS 

L\TS 

2 LIA(.K' '10UNiAiN IFNT '- F 1 (. 

I ULACK'S \FCTJC CUI O'.tC L 
I \11AU C F 

2 LOPS SAl MAKIF 'S lik B 4. 

2 SAl LMAKIP' S NILPILS B 
I COP TAN RUNWILL TIW 122' F 
1 ''Aw1-U neel" F 
1 do? 12 yd hanks 1/8" YlO\ LII U 
1 le n IIAT IAFRI(. * 

(1)lJ\! - I UT 1 IL1iI.S " * 

2 CIOL I\ 

1 1 pint Taraffin stov:  

1 1/2 pint paraffin stc: * 

3 7 pint PRESSURE COOK S FBESTICE 
2 3 pint BILLYS tkAT11 F 122' LIP - 

2 3 pint BILLYS ' 

2 4 pint 
4 \lt]..\L FUNNELS (ith f -s 

U pkts 1 pint stcv spares and 
pric:crc P 

2 nkt /2 pint stove  
rr;:L'r F 

, FULL 

1.) gall .RAFFIN MaestersviF Mine Cc £ 
4 gall 2 S]ROKL OIL Maestersvig Mine Cr, £ 

3 S gal) P0LYII1LNL JLRF1'ANS I .M. Steiner U Co. 
Ltd., 

2 2 gall PJLY]IILNL JLRPIC\NS B 
1 4 ga ii 1)LYTIILNF •JLRRILAN Maestersvi p Mine Cr. 

1 do: 1 pint POLY1'I11NL F\Pi F IN 

POT I 1L B 
SOIIF Full rornedi co Froducts Ft * 



EQUIPMENT LIST SHEET No Z 
DESCRIPTION SUPPLIER TERMS 

3. CARRY1 

alloy PACK FRAMES B 1- 

2 'CRUISLR'PACK FRAMES R.A.F. L 

1 ex W.D. PACK FRAME M L 
HESSIAN SACKS JUTE INDUSTRIES LTD 

ELASTIC WEBBING CLUTSOM 4 KE11  * 

2 1 gall CM4VAS BUCKETS B 

2 2 gall P.V.C. BUCKETS B + 

3, CLEANING 

15 pkts of DETERGENT PROCTOR & GAMBLE * 

4 large pkts 'BRILLO' SOAP.PADS BRILLO CO. LTD * 

18 TOILET ROLLS VARIOUS 
S tins DUBBIN & POLISE (spare) KIWI LTD,, MELTONI\N * 

WREN LTL, 
2 1OOT BRUSHES 1. 

ML!.) IGAL 
Q.M,C, NURSE. * 

2 lare FIRST-AID tins  JOHNSON JOHNSO.I.D 
* 

I snail FIRST-&ID tin 
SMITH & NEPHEW * 

hEATH, HICKS & * 

P ER K EN 

1 hIR,\ID BOOK R.G.S, I 

7. CLIMB INC 

2 300' 9 mm PERLON ROPES C,M.C. L 
1 150' 11 mm PERLON ROPES Q.M.C. I. 
1 150' No 3 NYLON ROPE Q.M.C. L 
1 120' No 4 NYLON ROPE Q.M.C. L 
2 ICE AXES (spare) R.A.F. L 
3 pr CR&\IPONS (spare) H L 
4 pr CRAMPON STRAPS (spare) Y.H.A. + 

4 pr SNOW GOGGLES (spare) B + 
8 

pr SNOWSIXJES Lillywhites £ 

24 ABSEIL PITONS Y.H.A. 
4 'JUMAP' PRUSSIKERS Y.H,A, ± 
4 TUBULAR ICE-SCREWS Y.}(..\. 
6 1 STUBA1'ICE-REWS I. 
I doz ROCK PITONS H I. 

13 KARABINERS H L 
20 ASSORTED SLINGS H I 
100' 5 mm ABSEIL PERLON (24 Y .FLA. ± 

s1ins 



EQUIPMENT LIST SHEET No 3 
DESCRIPTION I SUPPLIER TERMS 

3 

64 rolls COLOuR FILM KODAK 

7 yds HEAVY NYLON MOSQUiTo 
NETTINC) B 

2 pkts 'MOONTIGEP.' anti-mosquito 
COILS B 

I FOLDING SPADE B 

2 UMBRELLAS B.R. LOST PROPEPTY £ 

3 FLARES F. DIACK 4 SON * 

I SMOKE GRENADE (yellow) F. DIACK & SON 

100 boxes MATChES 3RYANT & MAY, 
MORELANDS * 

1 SPRING BALANCE E0. SALTER F CO LIP * 

I TUBE ' BOSTIK 1' B.B . C1112'liCAL CO 119 . 

* 

3 METAL \IIRRORG B 
IOLYTIILNE BAGS BRITISF VI SCULL.N, 

RANSATLANTIC PLASTIC: * 

PLASTIC CONTAINERS N.W. GREGORY & CO LTD 

2 tins WATER STERTLIINC 
IA bli IS B 

3 'SPACE' BLANKI'TS C\MS BROS. LTD 

I 1are and 2 small VACUUM 
F LAS KS TI I ERMOS LTD * 

3 1rge GAS-LIGHTER REFIL PONSON PRODUCTS LTI 

BALL of STRING :. 'i(:, * 

SHARPENING STONES - 
1 SCPEWDRiVLR '1 C * LNG . DEPT 

1 nair PLTHS (2,1 C ENG. DE1 

.u() CIGARETTES and Sib 
TOBACCO 10 P , F H .0 . W ILLS * 

1 . kry F i reP aard BO'LS BO VI ER LACKAG NC 
LTD * 

. POOlIN 'hA o;UlSTS  

9. iI.RSON\ L 

1 LOG BOOK MACN I \ BN I C AM1,RON * 

pr BOOTS BALLY KOFLACK 
I NYLON ANORAI' I .0 .1 . FIBRES and 

\13fl lOGE OVERALLS 
I pr O\+FTFOUCI,KS T .U.T. FIBRES and 

\iO: tb' L OVLRALLC 
UVF I (opt I on a 1),  1 1  

2 SWG.ATF KS PO $1 Y SA\TO * * 

I pr CLIMBING BRLECHIS 
I pr 1! 1MSOLES or CAMPB OTS  N i  

1 II:I'h 1ROUSIV  
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EQUIPMENT LIST SHEET No 4 
DESCRIPTION SUPPLIER TERMS 

9. PERSONAL (contd.) 

3 pr HEAVY SOCKS ROUNER (1 pair) * 

2 pr LIGHT SOCKS WOLSEY * 

3 pr UNDERPANTS WOLSEY (1 pair) 

2 VESTS M 

2 SHIRTS BRITISH VAN HE1JSAN 
(1 shirt) 

1 BALAC LAVA M 

2 pr INNER-GLOVES H 

1 pr OVER-GLOVES ([EATIIEP) HORACE SLEEP LTD. * 

1 pr STOPTOUTS B 

1 SLEEPING BAG (ICFLANDIC) B + 

1 FOAM RUBBLR SHEET DUNLOPILLO * 

or AIRBED \IACTELLAN CO LTD + 

1 CLIMB INC SACK OR KITBAC H 

I pr CRAMPONS '1 

1 ICE-AXE 
I lEG }t;V1ER (optional) 

1 CRASH HAT (optional) H 

2 pr SNOW GOGGLES 
1 COMPASS H 

1 WHISTLE H 

1 POCKET KNIFE H 

1 LIGhTER (optional) RONSON PRODUCTS LTD * 

I TOWEL and 1 TEA TOWEL ASFTON BROS LTD * 

1 TOOTH BRUSI I H.F \ * 

2 Bars SOAP and 1 large TOOTP- 
- PA ft COLGATE - PALMOLIVE * 

SHAVING KIT 
KNIFE, FORK and SPOON H 

1 POLYTHENE MUG Y ,H H.A. t 

1 POLYTULNE PLATE .M. STEINER E CO LTD - 

1 SLIcING/DARNING KIT H 

2 PENS SCRIPTO * 

2 TINS DUBBIN and I TIN POL1N KIWI MELTONIAN WRLN * 

1 CAN OPENER B 

2 TUB LS CLAC IER CREAM B 

1 NLDY POT SCOURER WSTLESS CURTAIN ROD * 

CO LTD 

1 BOTTLI. VIlAMIN CAPSULES BLNCARD (BLLCIIA'IS) * 

1 CAMLYA '1 

1 NOVE! H 



EQUIPMENT LIST SHEET No 5 

DESCRIPTION I SUPPLIER I TERMS 

10, SCIENTIFIC 

1 WATTS MICROPTIC TlIWDOLITE R.G,S. 1, 
1 WATTS MICROPTIC PHOTOTHEODOLIT R.G.S. L 
2 THEODOLITE TRIPODS R.G.S. L 
1 PLANE TABLE Q.M.C. Geog, Dept. F 
1 PLANE TABLE TRIPOD Q.M.C. Geoq, Dept. F 
1 BOX COMPASS Q.M.C. Geog. Dept. F 
3 PRISMATIC COMPASSES Q,M.C. Geog. Dept. 
1 CLINOMETER Q,M.C. Ceog. Dept, 
2 ABNEY LEVELS Q.M.C. Geog. Dept, L 
2 ALTIMETERS R.G.S. L 
1 ALIDADE Q.M.C. Geog. Dept, 
2 8" SOIL THERMOMETERS C'.M,C. Geog. Dept. 
2 12" SOIL THERMOMETERS Q.M,C, Geog, Dept. 

WHIRLING HYGROMETER Q.M.C. Geog. Dept, I 
1 DRY THERMOMETER (-20 °C to 

+40 °C) Q.M.C. Geog. Dept. 
1 MIN THERMOMETER (-20 °C to 

+40 °C) Q,1.C. Geog. Dept. F 
I PARAFFIN WAXED THERMOMETER Q.'i.C. (;cog. Dept. 
1 WEEKLY CLOCK THERMOGRAPH 

(0 - 100 °F) NEGRETTI ZAMBRA I, 
2 pkts THERMOGRAPH CHARTS NEGRETTI ZAMBRA L 
1 TI-IE000LITE CAMERA R.G.S. L 
1 SPIRIF LEVEL Q.M.C. Geog. Dept. L 
2 100' PLASTIC TAPES Q.M.C. Geog, Dent, F 
2 6' STEEL TAPES 
4 BALLS of STRING Q.M.C. Geog, Dept. 1. 
4 1 pint TINS OF PAINT (ORANGE) I.C.I. PAINTS DIV. * 

40 NYLON,FLAGS (ORANGE) I.C.I. FIBRES * 

1 PAINT BRUSH 
2 20 oz. GEOWGICAL HAMMERS curRocK CO. LTD * 

1 POWER DRILL (TELLS "EARTHWORM")E.H. BENTALL & CO LTD * 

1 DRILL BRACE L. FARNELL F3  CO LTD £ 
1 MiLD STEEL 1' RAM END L. FARNELL F3 CO LTD £ 
6 3' FLIGHT SHAFT EXTENSION RODS L. FARNELL F3 CO LTD £ 
1 ICE DRILL BIT L. FARNELL F3 CO LTD £ 
2 DRILL CHUCKS c KEY L.H. BLNTALL F3 CO LTD * 

1 BLOWER HOUSE ASSEMBLY (spare) I.F. BLNTALL F3 CO LTD * 

1 spare SPARK PLUG 
1 I)OX DRILL ROD COUPLING SCREWS 

(spare) L. FARNELL F3 CO LTD £ 
I tube SILICONE CREASE I. FARNELL F3 CO LTD £ 
1' pr 18" CALIPERS 0.\1,C. Geog, Dept. L 
1 3-square FILE Q.M.C. Eng. Dept. I. 
1 SMALL SCREWI)RIVER Q.M.C. Geog. Dept. F 
1 SL-\LI. SPADE Q.'!.C. (eog. Dept , I. 
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EQUIPMENT LIST SHEET No 6 

DESCRIPTION SUPPLIER TERMS 

10. SCIENTIFIC (contd.) 

1 SLIDE RULE BERRICK BROS. LTD * 

12 SHEETS 20" x 20" CARTRIDGE 
PAPER Q.M .C. Geog. Dept. * 

3 SETS OF LOG TABLES Q.M.C. Geog. Dept T. 
NOTEBOOKS IACNIVENS CAMERON, * 

W.H. SMITH , SON * 

2 reels ADHESIVE TAPE 
12 PENS EAGLE PENCIL CO * 

12 MARKERS ROWNEY, LEEDEX * 

12 PENCILS VENUS, EASTERBOOK * 

4 PEN CASES 
26 AERIAL PHOTOGRAPHS 
19 1 mm PLASTIC STAKES CHEMIDUS PLASTICS LTI * 

15 1/16" PLASTIC STAKES CHU'4IDUS PLASTICS LTI * 

4 1/16" ALUMINIUM STAKES ALUMINIUM FEDERATION * 

The above 3 types of stake 
were approx. 1 inch dia, 



LIST 1 421 

ALPHABETICAL LIST OF FIRMS / SOCIETIES / INSTITUTES 

WHO SUPPLIED EXPEDITION EQUIPMENT 

NAME ITEM TERMS 

ABRIDGL OVERALLS LTD 
I\LLEN f II\NBURYS LTD 
AL(J\IINIUM FEi)LRATION 
ALUMINIUM FOILS LTD 
ASHTON BROS 6 Co Lii) 
BALLY KOFLACK 
B .B GIlINICAL CO LTD 
B LNCAPD (BLECUAMS) 
BIRRICK BROS LTD 
BLACK 4 EDGINCTONS LTD 
jrj DACKACINC CO LTD 

BR I LLO MANUFACTUR ING CO LTD 
BR I TI SH VAN U Eli SEN LTD 
BRITISH VJSQUEEN LTD 
BRYANT 6 MAY LTD 
CLAC LTD 
CI(LMI[)US PLASTICS 
(LUTS(iM PENN . L ft 
COL(;Ai'i• 1: ¶ ID 
CUTROC k 

DI ACE 6 SON 

DUNLOP RUIIBLR Co LTD 
PCLE PENCIL CO LTD 
H. .1. GAINS LTD 
L. HAIG i CO LTD 
HA LEN 
HEAT!!, Ii iLES PLRELN 

I, FIBRES LiP 

PAINTS DI\' 
TOUNSUN 4 ,OIiNSO\ 1TIP 
JU IL INIJUSTRI ES 0 
K LI LAWARRA I Tj) 
KIWi POLISH CO 
EQ DA K 
l.l..EDLX LTD 
MACN1VEN I CAIJ0\ LID 
\611'ONIAN WREN LTD 
MONSANTO TEXTILE; LTD 
PLASTIC HOLLOAARL 

(A,W GREGORY I CO I ID) 
THE PRESTIGE GRoUP 
PROCTOR f GAMBlE 
PPOMEL) 1(0 ITOIP CTS T! 

C . 

BO \L SDCTLI'\  

Nylon anorak manufacturers 
Dequadin lozenges * 

Aluminium tubular stakes * 

Aluminium foil 

'land/tea towels * 

Boots 
Bostk No, 1 adhesive * 

Vitamin capsules * 

Slide Ru1e * 

General Expedition eq'ipment 
Cardboard boxes * 

ri110 soap pads * 

Bush-shirts 
Polvthene bacs 
Matches 
I large torrh 

IU2stic tuPular staFc * 

Ll'stc webbing 
soap and toothpact * 

role ical hammers 

Elares an1 smoke rrenai 

loan-rubber sheets 
Pencils and markers * 

Rubber stamn 
5icuit tins 
Ioothb rushes * 

Clinical thermcr,cters 
Nylon anorak t, flag materi21 
Paint 
Plasters and dress inc.s 
Hessian sacks 
Drill motor spres 
Boot polish and dubbin 
Photographic film 
Pens and markers 
'Memo' hooks 
hoot polish and dubn 
Sweaters 

Plastic cnntaincr 
Pressure cookers 
¼ oap and detcrer * 

ROFOL' solid  

imbing and camrnc equ1p 
nent 

I nt • 2 ice-axes 

2 kfrnr" 

een do GS-IBG E



LIST 2. km 

NAME 

JACOB ROLINER (f:OIK\IAN SPORT 
LTD) 

i RONSON PRODUCTS LTD (BULLOCK 

TURNER) 

GL() ROWNEY & CO LTD 
THE RUSTLESS CURTAIN ROD CO 

LTD 

GLO SALTER & CO LTD 
SAMS BW)'. LTD 

CRTPTO PENS LTD 

SHORT & MASON 

HORACE SLEEP LTD 

SMITH CLOCKS A WATCHES 
SMITH 4 NEIHI 

W.H. SMITH 4 SONS LTD 
I. t M. STEINER LTD 

HUGH STEVENSON t SONS LTD 
THERMOS LTD 
TRANSATLANTIC PLASTICS 
UNILEVER EXPORT LTD 
VENUS EASTERBROOK 
W. P. & H.O . WI LLS 

W1LSEY LTD 

ITEM 

Socks 

Lic',hters 

Pcncils and markers 
Nylon scourers 

Spring balance 

"Space" b lankets 
Pens 
Altimeter, Wet/dry thermo 

meter 

Cloves and nylon quilted 
jacket 

'Everest' watches 
\ivea cream and medical 

suplies 

Notebooks 
lerricans f plates (poly 

thene 
•\nents (see Bowater) 

'ThermOS' flasks 
Polythene bags 
Soan and toothpaste 
Ports and markers 
Ciarcttes and tobacco 

caters, socks. undeiear 
General Expedition ecuip- 

men t 

TERMS 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

-k 

£ bULK 4 HICKMAN 
J. MORE LAND E1  SONS LTD 
BENTALLS (L.H, BENTALL & CO 

LTD) 
FARNELL f CO LTD 

.M.C. ENGINEERING DEPT 
GEOGRAPHY DEN 

Rndin' machine 
Matches 
Drill Motor and spares 

Drill Bit, Pods and spares 

Tools 
Scientific equipment 



Medical Report 

Pre narat ions 

As there was not a trained ?dical Officer in the team, 
two members attended a first aid course at evening classes and 
two other members were given basic training in first aid. 

All members were advised to have T.A.B., Tetanus and small-

pox injections, and these were administered by the Q.V.C. M.O. 
Dr. Summers and nursing sister Mrs. J. Jones. Be8ides the 
injections all members had a full medical and dental check-up. 

The nursing sister at Q.M.C. Mrs. J. Jones helped considerably 
by compiling a list of medical equipment. It was the duty of 

every member to contact his own Doctor, with the intention of 
obtaining some of the drugs on prescription. This was not feasible 
on N.H.S. prescriptions and the drugs had to be purchased at the 
last minute, a private prescription being given by Or. Sunirs. 

NOTE 

Sister Jones would appreciate more time when assisting future 
Q.M.C. expeditions, and also some idea of any weight restrictions 
in order that essentials should receive priority. 

In the Field 

By the end of the first week at base camp, most of the T.C.P. 
had been virtually wasted on cuts and scratches due to abrasions on 
the sharp ice. A bandaid plaster with antiseptic cream would have 
been sufficient, but we were not to know that later on the T.C.P. 
would have had a far more valuable use. 

On 16.7.68 Keith Miller fell 25 feet down a crevasse and 
fractured two bones in his face. 

It was decided that Miller would have to be flown to Iceland 
for medical treatment. Miller was a little dismayed at the thought 
of nurses seeing a somewhat dishevelled person and requested that 
at least his sodden socks be removed and feet be washed. This task 
was dutifully undertaken by the camp M.O. John Kanarens. Kanarens 
also cleaned away some of the facial blood clots. 

MIZ 



One member, Tom Hird fell into a large glacier stream on 
27.7.68 and at a second rescue attempt flavid r)rewry was also pulled 

into the swift moving stream, some mile further downstream. 

Hird suffered severe exposure. Both hands were strippe- of skin, leav- 
ing a red, raw and very painful surface exposed. He also received 

a deep gash to the left leg. Drewry was relatively unharine', but 

very chilled. 

The following morning Hird was still shivering violently. 

The renewal of all dressings took over 5 hours. 

Hird stayed in his sleeping bag for a week, only emerging 
every other day for treatment. 

Hird 'a di fficulties in the iniiiediate post accident period were 
due to his inability to use his hands for any function. Toni's 
condition freouently gave rise to incidents that created much 
amusent for his colleagues. 

Apart from these two major accidents the expedition members 
sur€ered little ill health, although Munro, whilst climbing fell 
13 - 20 feet and began coughing up blood. This startled everyone 
at first but his complaint was of a temporary nature. 

(onc lus ions 

In future: 

Take more - T.C.P., and cotton wool packs. 

Apart from these two Items our medical equipment was sufficient. 
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MEDICAL EQUIPMENT 

LIST 1. ITEMS PROVIDED AT NO COST 

I QUANTITY I DESCRIPTION 

20 Gelusll tablets 
100 Aspirin tablets 

2 Tubes Acriflex cream 
2 Tibes Savion cream 
2 Tubes Dermaid cream 
2 x 2oz. T.C.P. 
2 Allucid eye ointment 
20 oz. 0ptrex eye lotion 

100 Senobot tablets 
4 oz. Kaolin mixture 
2 Clinical thermometers 
1 Scissors 
4 Cotton wool packs 
6 Gauze packs 
6 Lint packs 

6  Cotton bandages 
6  Cotton bandages 
6  Cotton bandages 
2 x 2" Crepe bandages 
3 x 1" Elastoplast bandage 
6 Triangular bandages 

12 Large wound dressings 
12 Medium wound dressings 
12 Small, wound dressings 
6 Eve pads 
1 Medicine glass 

Assorted safety pins 
Dequadin throat lozenges 

200 Vitamin pills 
1 Tin of Nivea cream 



MEDICAL EQUIPMENT 

LIST 2. ITEMS PURCHASED  

QUANTITY DESCRIPTION USE 

QuinaLiaritne tb1ets Insomnia 

30g Penicillin powder Packing deep wounS 

Cryslapen 

Peniciltin for 
LU x isposab1e syringes Injections 

10 x 2rn1. Apyrogen 

Entero-vioorrn tabtets T)iarrh&)ea 8nd vomiting 

I Tube Tineafa>z Athteta s 

Ai.lerc rectians 
IOU Anti.stn tablets (e.g. to insect bites) 

Tubes Histotax Insect bites 

Tues Flvpel Insect rpe1Iant 
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The Crevasse kccident 

The day started well. We left camp just before 1 a.m 
having taken a little breakfast that had been prepared the previous 
evening and kept warm in our "thermos" f1asks The going was good 
but I was using a cheap type of expedition pack-frame for the first 

time and was forced to agree with the other members that it was a 
useless item. Somewhat selfish]y I was sorry that I had lent my 
own sturdier frame to Dick two days previously, The snow line was 
fast retreating up the glacier and this coupled with the fact that 

the surface ice melt was partly frozen over at this early hour we 

were soon two miles upstream and out of sight of the lower reaches 
of the glacier and our camp. Continual hitching of the pack-frame 
to try to achieve a more evenly distributed load was tiring although 
the loads were not unduly heavy. In total we were both carrying 
about Sb lhf each comprising mainly food for a high dump. :\bove 
the snow-line we sometimes sank knee-deep in melt areas and after 
3 hours deviated off the normal route to climb a steep subsiduary 
glacier on the true left bank hoping to avoid crossing more melt 
areas It was to no avail and eventually it was necessary to 
return to the normal route. \ small ice fall was climbed with no 
trouble but the pack lurched continuall,  and I was getting more 
than a little annoyed. The crevasses, although snow covered and 
numerous were still obvious but we thought it best to t raverse over 
from the crevassed area to the left hank after jumping a series of 
three crevasses, the first one being open, the second being covered 
but obvious and the third of which was partially uncovered .Jumpin 
the first two necessiated a realignment of my pack and I took half a 
step out of sequence with Tony's footsteps, between the second and 
third crevasses the area was in fact a soft bridge and the ground 
under my feet must have been on the unstable overhanging lip of the 
third crevasse. The fal] was approximately 25 ft, clean and smooth. 
Tony employed the correct surface techniques and I prussiked up the 
rope after the rucksack and .two remaining pieces of the rack-crane 
had been hoisted out. 

I had several superficial facial cuts and subsequently learned 
of two fractures one near the ri ght temple and one under the right 
eve. .\ debate on possible courses of action was brief and we left 
both packs on the bridge and descended to base. I must here praise 
Tons' for hi.s considerations on the icng journey hack, It 'as a 
strange iourncv, I was angry, knowing from the size' of my head that 
the epediton for mc was over after so little time in the field and 
yet after so long a preparatory period; and vet I was thankful in 
the extreme t being so lucky in taat I know the accident could have 
been far %erse I was frequently dizzy and refused to jump surface 
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streams, thereby making the journey longer than it needed have been. 
At last we arrived at camp and the boys were just preparing to leave 
for the day's work. John bathed my face, David made food and drink. 
Eric and Malcolm made a record-breaking race back to Mestersvig for 
helicopter assistance. 

Although my regret on leaving this group were intense I 
was thankful that by this stage all the initial readings for the 
various glaciological programmes had been recorded and I knew my 
companions would not compromise the schedule of work we had 
formulated. The helicopter landed on the glacier close to camp, 
it was midnight and only 18 hours after the accident, 1ithin 
seconds the expedition was, for me, over, No words can describe 

my sadness. The Danes at Mestersvig were wonderful and J. K. Hansen 

was very considerate. A Catalina of the Royal Danish Airforce was 

soon ready and I was flown to Iceland along with J. K. who sat and 
kept me company on the long flight. A minor operation quickly 
repaired the damage but a vivid red eye and a little facial numbness 
stayed for several weeks. 



I DL; CLAC 1 ER STREAM &CC I DENT 

T. IlIRD 

Saturday 27th July was sunny and David Drewry and I left 
biSC camp early. We intended to measure some of the dirt cones 

down near the lower icefall. After measuring a few cones along 

the \ortoern edge of the glacier we started to cross over to the 
Southern edge. Crossing the glacier close to the snout was 
difficult becaus' here te melt water streams had gained so mich 
force and volume that deep ice channels had been cut and these 
were far too wide to jump. We made precarious crossings over 
one or two until we came to a very fast flowing stream with steep 
banks. 'lhss tream was too wide to cross and as David had a 
bad foot and could not jump too well we walked upstream looking 
for a somewhat narrow ford, We walked more than half a mile past 
several bad stretches before we found a narrow and possible 
crossing. It was then about 3 p.m. Taking David's ice axe it 
was my intention to jump across and then cut a platform in the 
sloping ice on the opposite bank to assist David's landing. 

Unfortunately, I slipped and withifl split seconds I was 
quickly swept downstream. It was impossible to stand up and 

since the banks were of steep ice I could not escape. Most of 
the time I balanced on rn> hands and feet facing downstream but as 
I went through the worst sections 1 uas turned upside down and 
around and at those instants I could see David running alonr,  the 

bank shouting instruciions, not that I could hear him properly. 

The freeinp water soon had its effect, and once when David 
manuced to catch hold of me I could not hano on, Suddenly David 
toppled and was in the stream beside me, and both of us were carried 
along blindly and frequently knocking into each other. When David 
manaced to stop and crawl onto a possible exit bank I had not 
enougi strenth left and was carried on, slowly drowning in the 
cold water, unti 1 1 was stopped by a large boulder in the side of 
the stream. 

I have only a vague recoHection of subsequent events and 
so I rely on David's continuation of the narrative. 

len David reached me he found me delirious and lying on 
rry back wedged against the boulder. It took him a long time to 
drag me up thc 'iank, 1.xhaust1 and bleeding himself he had to 
leave rae uncnnscious on the glacier whi le he returned to base camp 
or ceic, 7 It was nearly two hours before he arrived at the camn. 

So 



Fortunately, Ban2szek, Kanarens and Williarrs were there. L)rew'y 
was suffering from shock and exposure and they quickly put 1-iir,  to 
bed. Kanarens and Williams quickly pieced together the story 
and left to look for mr'. Banaszek completed the bandaging of 
Drewry's hands and legs and then started after the other two. 

lo me it was a very strange dream. 1 dreamt I was 

standing on the glacier fee1in very cold and looking at my torn 
hands. Periodically I would fall over and then struggle on 
again. Eventually I realised what had happened and started 

stumbling back towards the base camn. By the position of the 

sun it was late evening and I was worried about David. Progress 

was very slow and painful. The jumping of crevasses was 

impossible without falling over. After a long time I staggered 

into the camp and was relieved to find David in his tent, The 

others were still out looking for me and so David helped me out 
of my wet clothes, covered me in my duvet and pushed me into a 

sleeping bag where I shivered and moaned with cramp. The other 
three soon returned. They gave me hot soup and drinks and 

Kanarens attended to my wounds. 

Apparently I had travelled nearly three quarters of a 
mile down the stream. L'nfortunate!y my climbing sack containing 

scientific equipment and a log book with three weeks' scientific 
results plus my camera went down a moullin some quarter of a 
mile below the point where David pulled inc out. 

Three weeks later I was well enough to climb arain. I 

am eternally indebted to all the members of the expedition for the 
help and concern they gave inc that day and in the next week or tw-
before I could look after myself again. 
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FOOD RL P0 R F 

T. BANASZEK 

EST I'iAILS 

rrovisional estimates of the quntity of food needed 

were based on the expedition being in the field for a period of 

eight weeks and spending most of the available man-hours in 
scientific work with only a small proportion of time on clinhing 
and cxploraioii activities. An adequate but separate diet for 

both programmes had to be formulated before calculating exact 
food quantities based on a 2 lb per man per day ration. The 

food reports of previous expeditions to the same area were studied. 

List i shows the amounts of food and types of packaoin 

used 1)y the expedition. The food was divided into 22 x lb man 
day rations for base camp and 12 x S man day rations for the c1imbinc 

parts'. An iJditional 12 man day ration was included for 

walL - out party from estersvig to the Bersaerkerhrae, and some tinned 
food taken for consumotion in kevkjavik, Iceland. 

The total weight of food amounted to 924 Ibs, slightly 

exceeding the provisional estimate of 900 lbs. 

In early April we approached food manufacturers that we 

thought might be willing to help us. klany firms were extremely 
generous in their reply, either donating quantities of their aroduct 
free of charge, or at special expedition rates, With a few 
exceptions all the food was delivered to Collpe by 18th June)  leavin° 

one week for packing. 

1.\CK INC 

A high percentage of the food was dehydrated, and could 

therefore be packed in either plastic containers or polythene bags. 

ftc only tinned foods taken were cheese, margarine and corned beef, 

ftc following plastic containers were generously supplied by 

I. (;e0ry Sons. 

Tbi. T 

II FL CAPAC I T 

2 doz, SO ml 

2 doz, 230 ml 

4 doz. 42 fi 02 

12 d02, 12.73 fi oz 
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Throughout the period spent in the field the diet was 

Cund to he both varied and interesting, and there were few 
complaints as to quality or quantity. Regular meals were 

enjoyed at base camp, whilst the climbing party ate whenever 

A TYPTCA1 \IENU 

 

Breakfast Porridge, or cereal plus fruit and nut, 
or Weetahix 

Dried Egg 
Tea and biscuits 

LI 

 

 

Lunch Peanuts and raisins 

Chocolate 
Sweets 
iint Cake and !'udge for climbers 

Di oup 
tew (either meat bar or savorY mince) 

or Vesta Lurry or Corned Beef 

e g e tab 1 es 
pple Dice and Custard (alternate days) 
heese and biscuits 
offee 

Various additions to the diet wore made towards the end of th 
oxpedition when a large food cache was discovered at the Skel riv". 

CO\Ni NTS 

Cei1mlus fruit and nut was a breakfast cereal superior to 
ridge, it is easy to prepare and was therefore used by the 

climbing party at the bivouacs, The only regret was that we 
had not taken more. 

Towards the end of the expedition Ae Dice was successfully 

used to supplement the hrkst cereT 

Processed cheese was used several times to prepare ?asty dishes. 
DespitTe fact that it was tinned, it was well worth taking 
and fcr na r. 
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ie-ts, The basic food for our evening meal. We had sufficient 
lrated varieties (see lists) and this item was appreciated 

- by us all desmite its cost. 

5 \iejtables. These were all n dehydrated form, and each variety 
haFa Ii'fferent recommended cooking period. Carrots took the 
longest to cook properly. The use of pressure cookers saved 
much time in the preparation of these items. 

6. 1i1k. two varieties of powdered milk were taken, and both 
needed some care in their preparation in order to avoid a 
non-uniform lumpy mix. When used successfully it gave to 
scrambled egg and porridge an extra creamy texture. 

7, Carelessness in the preparation during the early 

days often resulted in the formation of a powerful laxative. 
Towards the end of the expedition it became a popular breakfast, 
either in scrambled or fried form. 

8 Biscuits. Too many varieties were taken. Some crispbreads 
crushed too easily, and consequently were not taken on climbinc' 
trips. 

9 Beverages. consisted of a choice of tea, coffe, lemonade, 
chocolate or ovaltine. The latter became a particular 
favourite. The lemonade absorbed large quantities of survar in 
its preparation, and was therefore considered to be a dispensable 
item for future expeditions. 

10 Spreads. honey and Jam were taken, both highly valued by 
members. 

11 nt cake and rum fe, thrvsc formed the basis for the 
1ir*ing roup food, together with nuts and raisins. 

12 Additives. Bovril, 'for mix, curry powder and spices were 
well worth including for flavouring stews and soups. 

Lacti "arient of plastic container (see parve 5 ) had its 
advantages, and future expeditions should make a detailed 
study of the many types now available. 

Our diet was probably more varied than most expeditions. Future 
exnedition' may desire a much simpler diet shown in Table IT. 
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TABLE U Recommended Rations f or Future Expeditions 

1TL I 
 

PER MAN PA\ 

1 

CRPLA!. , IPU IT Nh F 

'II L K 2 

6 

EGG 1 

ISCU ITS 

POTATO 

VEGLTAhLE 0.31 

1EAT 1.25 

,\PPLL DICE 

(hIEISE 1 

SALT 0.19 

3, Pressure cookers are an essential item especially for the cooking of 

dehydrated foods. 
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LIST 1. FOOD TAKEN ON EXPEDITION 
513  

KEY 
B: Base Camp Rations. 
A: Climbing Group Rations. 

wt/m-d :Weight per man-day. 

P P: Plastic Pots 

FW: Foil Wrap 
GB: Glass Bottles  

TF = Tin Foil. Pkt: Packet. 

PB: Plastic Bags, C :Cardboard Boxes. 
STC =Screw Top Container. 

Tins, PW = Paper Wrap. 

R PC : Rigid Plastic Container 

B A Total Weight and Packaging 

___ 

B  A ITEM wt/m-d wt/m-d 

oz oz I b Container lb Container 

1 \argarine 1 1 22 11 1 6 3 1 
2. Porridge Oats 2 2 13 C 8 RPC 
3. Cereal fruit 2 2 21 PB 4 IPC 

nut 
4. Weetabix 1.12 4.5 PW - 

5, Dried Milk 2 2 44 PW 12 
o. Sugar 5 110 PB 30 RPC 
7. Dried Egg 1.5 53 Pb 8 RPC 
8, Digestives J. 1 22 PW 6 
9. Macvita 2 44 PW - - 

I() ,Vita Weat 2.16 - - 17,2. PW 
11 Coffee .12 .12 2,73 T o,7 !PC 

(2) bacs 2J higs (704) (11)[) lB 
bags 

.33 .33 7.23 PB 2 S1 
14 • Pomp Ian 1 22 FE SIT 
15.Dricd Pota 2 2 44 SIC 12 5ff 
16,Dried Peas .27 .37 8.23 PF PB 
17J0ried Bean .2. .25 6,25 PB 1.7 PP 
1,0ried Carrn . i) . 19 4,12 PB 1.1 PB 
19,Dried Onions .23 .23 5,5 Fl .3 PB 
20,Liried Meat 1.25 1.25 .13 TI 
2L'avoury Iince 1,3 ciT SiC 
2 sta (Airry 1/1 n kt 1/2 pkt 32pkts  

Coroni 
 

24 ,App Ic nieces. 1 1 11 5ff 
23,Cheese  

• Salt 
. . 12 11PC . I PH? 

27,Soup 2oz.iPt? 1:2 1:2 ff 22 H 12 
U.S IT 

2 1 
..mofl F 

mt (ke is 
pp 

lucosc icr 

. arle\ I 



LIST 1 FOOD TAKEN ON EXPEDITION1  continued, 
(00 

B A Total Weight and  - Packaging 

ITEM wt Im-d wt Im-d 

oz oz lb Contciiner lb Container 
re1 - 

TOTALS 
I I 

:rr' Iodcr 1 I b in polvthenc' hi 
:per (1 ib) in polythenc ha 
'sorted spices and chillies 

c - wy mix (2 ibs)  
"ri) (6 1b) in jars 

'altine (12 ib) in t 
tard Powder (2 1bs 
s 72 ord  

t  

GRAND TOTAL 



We are much indebted to the following firms for their help and 
generosity, 

KEY:- F: FREE T:TRADE D: AT DISCOUNT 

Firms approached Item 

Australian Dried Fruit Board Raisins 

Barker Dobson Ltd Sweets 

Batchelor Food Ltd Dehydrated foods 

Brooke Bond Tea Ltd Tea and Coffee 

Beecham (Food 4 Drink Division) Tinned peas and 
carrots 

Briess , Co. Ltd rotato powder 

Bovri 1 Ltd Bovri 1 
Brown Poison Ltd Soups 
J. Bibhy E Son honey 
British Egg Marketing Board Dried Lg 
Cerebos Ltd Salt and pepper 

J, f J. Colman Ltd Potato powder 

G. Costa Co. Ltd Tinned Ravioli 

Caxtons Chocolate Co. Ltd Chocolate 
Percy Daltons Co. Ltd Peanuts 
Gill & Duffus Ltd Drinking Chocolate 

General FoOds Ltd Gravy mix, custard 
powder 

Claxo Laboratories Ostermilk, Complan 
IL J. heinz Ltd Tinned soups 
P. J. Ihunter Co. Ltd Cereal fruit & nut 
Kavli Ltd Cheese (processed) 
Nesle Co. Ltd Chocolate 
Oxo Corned Beef 
Overseas Egg Produce Co. Ltd Dried egg 
Peak Frean Co. Ltd. Biscuits 
Pearce Duff 4 Co. Ltd Custard Powder 
L. E. Pritchett & Co. Ltd 'lillac 
Quaker Oats Porridge, macaroni 
George Romney Ltd Kendal 'lint Cake 
James Robertson Sons Ltd Jams 
Smith London Ltd Sweets 
J. A. Sharwood 4 Co. Ltd Curry powder 
Tate 4 Lyle Ltd Sugar 
Thames Rice Milling Co. Ltd Rice 
United Biscuits Ltd Biscuits 
Unilever (Export) Ltd Margarine 
Unilever Dehydrated foods 
Vitamins Ltd Vitamin tablets 
A. Wander Co. Ltd Ovaltine 
Veetanix Ltd iVeetabix 
Watney, Combe, Reed 4 Co. Ltd Beer 

L 
Wrigley & Co Ltd Chewing Gum 
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CLifL'IC 1PGA1 

i;' PCD :JcI'IcN 

The Arctic, because of difficulty of t.nd rirsiness of 
environment, rema1fl3 one of the relatively unLncrn arts of the 
vorid. Scientific research in such areas, is usually crried out 
by soeciJly organised eueditions and tiiO bciefltlflC ourpose of 
the ;ueen Mary College East -renland b.editior, os glaciclogical 
and geomorhoio;icl rosearcn on the beh..-viour and caar.cter of a 
sub-polar lacier and the study of londi'o:rns of n intensely 
glaciatea region. Investigations of tais kd le.d to better 
understanaing o uie conemcorary roccssos taat re scoloturing 
the surface of the continonts in hign latitudes and, altitudes and 
also assist in tnu intei'prettion of l:inif'orms ci more t..erte 
areas that ;Iere once ice-covered. uoL reas inciud uortaern 
Eurasia and unerica, where mucs o ta toe eiy bears t}e imrint 
of tue Pleistocene laciation. 

fais re,rt so..nrizo in laysauL Lina'uage tue scientific cm 
carried out by tue .,ueen Lry College Ex.edition in tue Stnm1ngs 
al: durine tne summer of 19so,  nd is llvlled. :nio seutllns, oach 
Jevoted to a ourtioular asuect of tn srohra;sa. lb re.ort dye's 

tue re.sons for unsertauing perticuler invoi,, ';ins usi ho tey 
•;ere omried out in oh field, toetner vita 'silef su.usamj 01 tue 
results obtained. )efinitive accounts oi sleeta researcn toics 
'dill ha euolisu'a in t'a scintiic journals ,n tu n'mmr future. 
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2. T:j CLIlLTIC :7IdNMj? 

The clinte erienced in Scorjsbi Land is 'o1r nna se1si-id. 
Recos show a mean monthly ninimum of -22.20C (Jan.) ithough an 
extreme daily mKImum of — -PC (2nd. March 1960) has boon exerionccd. 
During January to March tne looest tewperuures are ssua y recofiis(1, 
often reaching -LO°C on the coast. In 1962 Mesters Vig rind. 21 freezing 
days, 49 days when the temperaur crossed freezin6 oint snd 7, frost 
free las. Daily freeze-thu.w cgcles are iew in the costa1 rs(;ts nd 
lo:,er mountains. At Base Cam; (& on the i3ersaerkerbrae Gletscner 1, 
occasions were recorded during tao exped.ition when the tea1:er ure 
passed through 0°c. This phenomenon is oi imcrtnce in glscinl 
geornorphology. Since 1677 it has boon considered tht repeated 
freezing and tnawing, both diurnally and seasonally, is one of,  te 
most sotent mecnanisins of rock dIsintezrtion ns aeatherjn •  (holland. 
1877; Johnson 190; Le7ial3) 5. 1940)1. Desite some doubt being 
cast on its efficiency and incilenes (rns'e 195o; I'rsser

ture 

1059)2 it 
is still claimed as one of the  
in g1cia1 and Deriglacial zone 

eather stations at Mestrs ih sna 3corusb: 3.una rcoi o5. 
arnun1 ;recipitation of betseen 27 and 43 cm, te heaviest precisitetion 
being experienced in September, October ana enr1y Novnsber. The wreci- 
oltation in this period occurs as snow. December and January remain 
fairly free of snowfall but between January nfld. March futner falls 
are common. Since the beginning 01 the 1960's snowfall has, hosever,  
been less than average in Scoresbj Land s  The s:rthg months ;f May 
and early June are dry and in July aria -ur:ust tare is only some I 

- 3 cm of rainfJ1. This later period is the nelt season :ank SilCil SUn Ce 
water becomes available, swelling streuns nfl rivers tht issue rom 
the highland glaciers. These ;ro-glaci-1 : no, hevily ciinge-a ith 
detritus, provide for abundant erosion as ';uil as lusnicnt icr uns 
movement. The rapid melt is aidad op the aa'n Ens r va J on 
little diurnal change in insolation (s function of -1ioht hours, 
low relative humd.dity and a warm fiia ;ind, usulle unerisnc in isILy, 
that comes from the west or north-;st. Only the 5U.'nCe Lper i:; 
out, for Mesters Vig lies within the zone of ?eriainost. This 

io 
been resnrted to be 220 m thick in thu U:por a Sciucnert Llley-  nd 
125 in t:ick in the Mesters Vig region. 

During the course of tL . •J. xferIitiun, nsteoroio;:ic 1 
observsions sore taken twh. it: at 10.10 nouns rid •oO eur 
They included the fc.iowing: 

c Pressure 
Minirzun Toneerature 
Dry-Bulb 'er. turu 
et-3u1b Tan 

I - 
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KEY TO PHOTOGRAPHIC REPRINTS 
OF WEEKLY TEMPERATURE STRIPS 

(PAGE 69) 

1 

Mon 15 JULY Sun 21 JULY STRIP 1 

Sun 21 JULY Mon 22 JULY STRIP 2 

Mon 22JULY—— Sun 2JULj STRIP 3 

Mon 29 JULY Sun 4 AUG STRIP 4 

Mon 5 AUG Sun 11 AUG STRIP 5 

Mon 12 AUG Sun 18 AUG STRIP 6 

Mon 19 AUG ------ -- Fri 23 AUG STRIP 7 

Note:— ACTUAL RECORDS ARE IN 

EXPEDITION FILES 
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..ini Jirction 
:ind S:eed. 
Cloud. Junount .ni  Tyoe 

insbr nats ,'ere housed. on ti... ft buu Laeral morine of 
}ubrat Jletecuer, d.jacent to .2 se C.nns. Tue .eely 

arno rh n crenn ier:as in an bt.ve  
st in an aerated ston sen. reuents iere 

2 .rs July 5 1965 until 30.00 hrs 25rd August 1pa. 
2, 3 94 , simurize tn nor ;olevan information. it 

can b surin: the expedition's field :.riod, s..•:. .:inds 
:ravail step a these seem to corressond sith the ulnds th.t 
flow irem aiu ressure centres over tho Ice Cas, it should be 
rcaaeiifoered th..t local cncanne1ljn of air streams do;,ti-vallev can 
J17C roisleadins results. It saould be noted that tee 3ersaerKerlrae 
Vile iaais If - 3u, see Fit;. .1 . In sost Jeers cold outfloaiing air 
from tue central ice is Lri -ai1tnt1  but aurin.. July 1968 a N to NE 
sir stre..n hrouht coil, ste'cle cinditions to tiiis srt Ui hunt 
Jrcnl nd, lteoupa srnu1, stray, south-trvelling caressions brepat 
a. littl rain ni d.riz.Ae. In iugust desressions coming in rreni 
tee J ier; uredominent and brou.t in te form of 
3flc to tee xainer, .eaosed areas of 3corosbp Lund.. The totd snc;- 
Ta l tt hase amp ias 20 cm, luillind ut the n of unpust, must 
t ...lLO in on tee Ubper '2-ully c-letsc1ier (C.mEa III) ll or accu.uluted 

a..:in tue sales seriod. 

i1 h5 rcord.s 01 ta.i localized clirmtic savironsant (Ft .2 &3 
besides pIVIIIG in indication o the conditions 3x3er1ia000 
exjod.iion sr valuable rien considerin ablution and the processes 
of deca eatherir1J and. mass wastin 

3. Vh.2OCl2J bb SJR 2-2S OF 2fE S' RBRaJi LhTSC.I.2R 

One 01 tue principal aims of tho :lc±olopio.l :rorammo -All to 
record tue rate of flow of a tomb of the Bersaerherbrae G-letscmer 
ovr a scriod of six eeks durins the summer of 1965. Velocity 
measurements are invaluable in evaluating tue mode and character of 
placier movement nd although this is a field of 2;lucioiogy that 
has hcn exensively studied over tee past 20 years the topic is 
still highly controversial and inadeuctely understood. 



The basic r000sition conrning gL.,cir v.ce is aat 
under an initial energy suo1r1y derived irem iownslooe gradint 
a certain volume and depth of ice dll overcome basal and marginal 
friction and move either i) by a kind or flonge in 'oiled tacre 
is intergranular and intermolecular movement :ithin toe ice fabric 
iLse1f,  or ii) by the movement of toe glacier 'en bloc' or by part 
of' tee glacier sliping and sli over its be3, Both erorosals 
have been studied thecretically, e:perimontully , and in ctua ,1d:T 
but the cietailed mechanisms involved and an as ailS 
relative imuoreance rsiains, as yet, _n some JocJt. 

arly attempts Lct uplliflifl0  th motion in a giciers proonued 
that ice acted as a viScous suostanoe'4 , but in t:ie early 19)0's 
work carried out by J. F. Nye snowed that a plastic ilos law yve 
a more realistic result 

Further work including laoortoir experiments uneertaen by 
J. '. C-len0  established that under load ice d.eorms elosticlly 
and 'creeps' by intragrariular 31ip510g  and recr'-,stallisation. C-len 
derived a po.ier flow law that gave even better results eden csa—
pared with actual velocities than those obtained iarlier under 
plastic flow conditions. 

It had long been known, however, that some glaciers moved at 
high velocities of 1000 - 5000 m ;,rear • The rate of movement 
obtained under plastic and power flow la -is rias often iriade uate 
to ex:lain these greater speeds. icjuaily it had, been thoueht that 
a limitin boundaxr condition of zero velocit -: existed at the bed of 
a glacier( but in 1957  J. leertman proposed that since a glacier bed 
is very uneven two effects - ressure melting and stress concentrations 
around basal irregularities - would lead to toe release of' rater, 
so 1ubrcating and facilitating the sliding of the glacier sole over 
its bed • iven the movements by ieertman's sliding hycothesis, 
however, were insufficient to account for the velocities occurring 
in reality. Two years later modifications were put forwara by 
L. Llihoutry who considered a glacier becoming detached from its 
bed as it slipped over irregularities in he iorm of a series of 
parallel sine waves.  Velocities of uc to 100 ci year —1 :ore obtained, 
but Llibou cry's early i ca.s cent eined nuhr of :aanct :,.in 
assweetions, 

IC u:tne: eorn Uat o .rtor 
only 0.5 mis thicic is sufficient to cause variations an tae cluing 
of a glacier by up to 20%9  and many' field measurements of flo-;i rtes 
may be explained by tL rescc of basal eater 1 ryers whose ticd—
ness is in the order of /io tree :eight of the controlling .rc-
truherence size, 
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2ii •1.., :.cition Liur v  
set across the 3erserkerhre letclLo:l b; rns of ;on1 ri;. 1 
surve in tne hope th .t the me6ure:ient3 ould '±1J inoru ;ien 
to the type of fbi oper.tiv in  

One of th stake lints los too; Denoat.,r 1e toc r, 
tno 1 2'Ust tributary l  caer o rkerbr ie tne otcr 
esto1isiicd bIle.: this :bacir (o .5 ), so tht bor r;c0.inds 
with and 'i. is addition 1 Lo o do be Jeaucod icr tne 
Bersaerkerb . :o settin U; cf t oo:c binco on t. dl..cior 
begun on it L; ;id . coui;1s;tet u i21 icr the 1L1'3b ouy to 
be ir.d,e on 1t. Jul;-. 1ho uoper linL consisted of 10  
lower of 13 stko; 

Some of the stkos were of ;luoinium nai some of 1 ;iC, the 
1.tte1- provinG t b the most efficient nT. ;icst to ndlo :.t 
low tenipertur .. e 1 oitc root ;oe;sureci 10 cot 1 anon Ui 
x i/b inch this : ;:ere surf: to ho oth of - foui in tho..  
Pr.vious oOjeaC lOflO ho 1 horion :1 iii hod .. : slot b 

- ini but 
o ortly b'forc d.oprture from the •., .. . • -. .aita;n 
after bong se .rc., ;n teu 11.s . o'tl. or:: - ioho. nil. 
macnine o ved ooth tame no iiort, odes o :'u1 en  
is menuts 0  Lo r5000ine .o.s Ge ree coon o l._O rev/nan  
constructed, of ljist.rcjot io.torinis. It is imort -nt th2t oho drill 
speed should. be  .:roi;.:; tely 100 ra 

.. n riilin ic; since hih 
speeds couse the drill bit to 'aL -in' n jam. uic refr;ozin- of 
wcter maltod. by the d.rillin; Proc-I uhna occurs, rvdntinG the 
remov.i of tho bit from the hole. Ito J.;tho fliht- a. t rail 
extonsiono nd an 1t-b±t, the drholl pLed .i .n e:tro...e1y iiit 
end ' drillIn ut i }' f 
to  
dept.. 

res n .surcd. by t:iaod.olit; trie.ul tin, a ho nas ho 
sectod ro. bse-lln.., 

?c ininiso .:orc oh 
- th o)tinuro .no1 ;o :urunto 

croso-;1cir b..tu-jthe ; , 
ii ch rs ion..ir :to: . a trio:- 

i. 
. • 

- - • - * 
- - • L. LOOt) • 

un 

72 



Fig. 5. STAKE LOCATIONS ON BERSAERKERBRAE GLACIER. 



fli. ' 

iy beteun.a11 stakas weekly 5UZVY8 .51' Ei• )fl J_ July, 
19 July, 26 July, 2 ugust, .ugust, lo rugust and 2 ugust. 
The angular measurements auve to be convrted into vectors a ;- 
criing the path of each stake over the six eek period, and s 
tue calculations are 1enthy and. 1:.01'1011s a couitei irogrmme 
is beirij Dreparecl to ork out the iol1oing indices: 

1) Gross movement of eacri stake 
) M&n velocit' of each stake 
) bican velocity of upper nd lower lines 

+) Degree of def1ec'ion of stekes 
5) initial and final distance between stakes 

The results are not yet vai1le and for details readers are 
referred to our future ub1ioations. It cn be stated, however, 
taut a difference of some 2 rdnuts :ias. often observed between 
weekly theodolite measurements, 

. JLJlCN SURF-CE RDUCTION 

Jurin. tue iueuir ,o;iofl sone of inr ccuultion of 
no.. m1ts a:y on the looer levels of glicier. The loss of 

sno.v or ice from a glcier is termed aulation, n:J. Isa.r be the 
result not only of melting but ova.oration, sin , v 1 nc'ne activity 
and the calving of icebergs in coastal localdti s. .fLthough abla- 
tion is usually measured in cubic centimeters of ter e:juivalent, 
this iecessittes information on the density of tue ice or snoi. 
I .s found impossible to measure ice densities during our exediL- 
on nd so abltion recorciings on tie Bersaerherbrae Gletscaer 

given in inches of surfce lowering. 

The ricording of uhlt ion is iinsortant in calculating the gross 
annual budget of ulacier, i.e. tue net loss or gain of ici, 
ui1t;7ater gained from the aoltang ice 3ur1ce aay iend its vay 
Join to th lover levels of a glacier vii. crevasses, ruoulins end 
tu like and is thus a ;otential lubricanu for the glacier bed, 
thereby assistin;: movement of ice by basal siidig (see Section 1). 
:rtain distinct toDographical foies are the product of ablation 

aifferential ublAtion, i., ablation urfces, glacier tables, 
i. tirn rsoranes, enitent nd dirt cons. h. 1. it of these 

7'1- 
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blatirn a neasured at CL1 ole on cot:. toe ua)er and 
lozer staaa lines, was determined by recoraing the difference 
between the toio of the stake and the ice surface. Care had to be 

taken in selecting the ice surface to be used, since minor variations 
r and the stane are significant. Th higoest ice surface was 
la.ys taen nh measurements are considered to be accurate to 
d hi.fl t inch. Ie-asurements were made every two days and during 
th; -rJsi ii July 1968 to 1-2 21ugu3t 1908  the total mean reduction 
of the glcicr surf.ce alon the lower stake line aas o2 inches 
and on tht uw;er line 4.L inches. ihe ciifference is essentially 
a function of the higher altitude of the ujper stake line which 
rcugnly ielimited the fire-line at the beginning of July. The 
:reater sha.a: rotection tais line received from the ans on 

tee Ni side o a glacier tas also significant. ?i .• 

snow toe total ablation across the uper andw  loer s . . 

In tae case of the us:er line the 1oi ablation on st.a - no 
a result of shedow srot-ection. 

LCCifl. of ablation sade auring July and Au,st in 19631  

un.: s eS tb1ihd. some - 11 Km further aorn the glacier 

na close to toe snout, gave usairnum losses of 61 and 78 inches on 

tee usDer and lower stao lines respectively. Is trio 1963 measure- 
sients were at altitudes some 100 and 750 iseturs lower than Loose 
of 1966 it ao o.rs tnat 195 .operiencei greater ablation. tess 
int-- r snowfall, ottcr suuor ae.ther, fewer cloudy days ri,",  acre 

insolation re prob.fole reasons for these differences. 

F.sult:; showed that in the course of the 1966 su:aar the aelt-
ing rut-.-: -:Iecreuscc1 s the acre dense ice below the winter snow 
became eacosed t tune surf..cc, but by the and of august accursulation 
was occurring Ls snowfall covered the glacier along the stake lines 
and hlation ceased. iht ablition, if any, tc;ok pl.ce after a2 

ugust is not kno.m but since the winter season commences towards 
ase beginning of 3eotcmber it would orobobly be sre11 and sporadic. 

• s: JN ti Z) Th'.Cd JCiLJIOiI Oh 2L tLdLh3CHdR 

The notion of. doe is ccntrolled b; three nejor factors, 1) the 

nt 01 the glscier DOd, ii) toe volume and. depth of ice and 



a:e otonat 1 nr not an ierc ;hiv; b I ad rn  1 
i'itLOfl. FUrS ucr ac a a Lcfor. na - L-r: .n 

1. It ar  ;-forin e1stca1lj an: tais nor a;Uy occurs instant fl- 
eously osti: tao o1ict:on• 01 5 reso If ai s:uss is 
tO '3. return:L its ori in J snare •n. vc1nhe. 

lactic ieforirtion Ia also experienced s :Lc -ft; ic. pIald 
c been re.chec1 and vith the cntinud ap1ication of stress 

tn tO; fcre:s  and a straight line relationshir exists betveen 
101. e ad lo . r (:trsin to -trass) lain the flow lan of 
Ic 

. -.1 

.5. lien undergoing elastic or relatively raid plustic iefoxiation 
from sersistent stress the ice reches breakina oint and rupture 
occurs. Hair line crc, crevasses .ad ice—f11s represent the 
ru - .ure stge in glacier ice and indic.te high stress concentrations. 

IL valley glacier has a aigiily comolex three—airaensional 
distribution of stress secause a glacier aoes not consist of an 
idealized straight c .nne1 filled ritr. ice f1oing at a constant 
rate. A glacier, during its doins1ooe transfer, may experience 
irregularities in its bed shape , the entry of tributary ice strems 
of varying velocities, the eflocts of Drojecing rock spurs, crianges 
in the orientation of its channel and var -ing bed. gradients. Factors 
such as these give rise to erturbations in tao stress fiela of the 
ice. In p1ces the ice may be subject to intens. compression, ouch—
ling the surface into a series of ridges, -rith folding and distortion 
of the ice fabric. ilsewhere the glacier may be in tension with 
cr.cks, crevasses and broken ice ch:racterizin tiie uooer ruptured 
L.yeas. . fuither comolica.ion is that glaciers in cold polar  
have oropertios different from those of more temperate latitud 
Cold ica can .Ithstani higher shear stresses -and :o1ar glacier 
fore may ahibit dissimilar 1eforrw.tional characteristics not only 
in d.egro but in type. The tensile layers and crovasses nay be deeper 
and cange more slowly. 

Tricre are, s :TOt, far too few measurenents of stress aid, strain 
rates in p,lacaers, an: auring tao summer 01 loo trio :..o. sxedataon 
carnal out a number cf investigations into the rate and re1 
dist'lbu;ion of urñ•ce sLaIn on the Bera-aar:•:arbr e 1sac • 

FEE 
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In oi'r  ~11 ae are strain r.;es on trio surfce of,  a 31ciar 
it is necessary iO set up a number of stakes or markers in a 
patt and to reccü the rats cf c iane of the distances betreen 
them sirn-le oat bern or '  rain system' used rn the 

rsaorKrorae c-1;tscner conca ,tc:ii,1ve :joints (a scuare and 
central soint). 1iore comcie: riJc of 7 and  5 soints were also 
used. To obt .in tn chree inderendent comsonents of the str. in 
rate tonor from the observd ValUeS the least suares method. 
of Bona dsoribeci by Nyc is used. 

Four troam ef s train sa3t ems .ere laid out on the Bersaerkerbrae 
G.lstschor under differing surfce conditions. One group of six 
3rc53 .7er0 laced on a iaro ice-fall at the loner end. of the glacier 
about one mile up from the snout. They ro positioned just cefore, 
in and at the loner end of the ice-fall. - aother grout lye 
.ms laid out cross the yLcier along a. io'er sta±ce li 
Lhi:inal ciavasses and contiguous ice-suriaces ver ccv 
tness systems. One yrid ns olaced on the upaor ste-ne lan 
st Ut and TJ1O in an area of abundant marginal urevassus. Two 
more strain :asmaas nore positioned belo:v an ice-fall on the 
ar'ihuir gLuier of the Bursaerhsrbrse, tao Duriot ri', r. e-ge 7j. 

2u, soints on Li ;ti'i s :soe 'kd by large stones on snich 
lore paintea oing; sro..- - 3 •  in tue loser ste-ne line roUp 

stks nu!100r Li, L, L7,  Lu, Lic ad. L15 nere used to marx some of 
trio :oints. j)istncs icn ta grid suri'kers vere measured by 
t0e nil LIe osirions of tar systems fixed by theoic.lite riunui- 
;a:n from neac'oy b3e-lln-3 estolished off uric glcaer. Intersot:un 

rdnHri :05115 ci tri triri nu o oils cit ar ut 
mace: 

-.l d.  ifri-. lo,or  13  .urveyed en 
184'h July. he lo;•ier stake line systems on 20th July and the 
Dunottrr and usiur systems on 21st July. The loss of most of tuis 
inroneation in a nec' f.tal stream accident ci 7th July necessitated 
the corral :te reanvoi of all the strain grids. 2hat this nsa comsieted. 
by tue Otri July reflects the conscientiournan rind ne-rd work of 

:rirtr. 2 final t ::in' nI tdeodolit.rrava t. I: OC on 
-V 05 anon re an anItioa. 

r.:OL) il.bi5d.l.j5Vt 
an an : 0C n. goncani cosiannts can o case •  Little change 
i a osserved in th. strain systems across the ic. :t:.ke line. 
- an i ir an e ane ni cf I 3, 13 



but _-L: -I-ids in ne lor  

amount. of movement rci here the, ice .aa vrj ctive. Lre 
creva33e h:.d oonel no c1uina the thro- rioi and on 
marcer stone :;as lost om eri 

,ihen th ra1ts have ben fully n lyoed iaey are eçctud 
to 3n0.I that ran ate : .t:', uaons iitnn the Bersr'airor•e 
-letscner are very vr:. • oroe areas tner is little or no 
surf ce d.eforation, z3U - in diracti, oranol ted. into 
In other places rsic1 c cnes of topor-hy ind.ic...tc 
that the g1acir ice is yieliiin nd u;turin ar and stress 
concentrations caused by irre lritL: in lo'.v ri channel 

u. Cha.iL dhf- : ) ittn 

seri- s of oc o r-. aic l cross-oroi .- -. c taeu cro .s 

the suiace of tl',i3 Bor erke'ore (Ltsca.:. hi1s inforreation 
will be liaportant in hel'Ung to '1istingui lierent ice bodies 
in the lcier  in conjunction ith the vtiocit: neasu'ennts and 

rain-rate analyses. Tii urofilus core made along both the u er 
ad loller stake linos, by means of abney level and taoe. The surc' 
evolved the r:ursnt 'f 10 on . lo,-r li:i 

: usper line. 

loO .hli 
- 

lIi 

hMICr 

Dirt cones a spear as mounds of sand or rit on tae ouri cc 
a glacier nd range in size from a fe: inhes to to 10 icet 

a height. 'Con-s' is a somewhat iisladin term since tne fe. are 



, a a 
for .-orcd c.fl1 iave on' -; a tni.n covrin of 
drtrituo, o. tan icr. n 1 on in icino:o .)csoitc tieir 
nbrrncan.ra r;n :Loi.. a ( no o oJousnds iv Jcn oservJ by 
L J. onau..:jL on 3ontar,00fl in 
1LiiIO) t.i ca . 

•rr•1i-av 

ba In 'uatJ. ointion s ndo b-  iu3 sell 
con in h:i•-Jt on tho Ma1ao:ina, 

11 .i a. a-r aoa .o r. oivon t or iis section. 
.ae 1a. .t t .e airt coa. in tao roduct or iifforca;1 

, rit, tc5.) reotin on 012cir our-
a uo,er1- 'in ice fac:i .: ..t1On O triat .iitn tao 

cc- 

a - acne 
a i. a ro ci' rota or ci oneir annr IL £ can; nor 

QIC a. .tat.. ornnc cit 'unr vcr; oa 110 a 

ac 

- :' .t: . irt c nea 011 Ic 1nu riout t.t :uoot 01 ale 
'I . .L.., 

Li . - •.) A -. eai oe o ii& 
01fl an t.iu ic.-. (1 in ucotion. hc u 

c i a rca nJty loin.. ;aica I IL its orilin 
ecncentr.. tel b; tic c tion of ruun.in; a tar 

Join Onto a. I cior oil. , an 
orou;ht to t a our_ • main:; tac 

anYJ11:oan ortunit  
f at can.,, ni tIc B- ra ::crIrae ltocnao' - cam rare t:ir 

.ctcr rita t .00 Liasor d by La do and 1 t r 
a. • a .. ul'cua ted .u'Lfltlt 1VC 0 .i5050i:nnt of 

- ...aatl ridinta::  

tIn na. ions 

icc -- on of dirt conac on t - a -- :rhrao 1etocher 
a ir.a: 1 icr it 100 'Li: tion. i . coo an ocitjca 
tic .:oa a a o: hat rr, • : a . a: t.cio 



LOCATION OF DIRT CONES 

BERSAERKERBRAE GLETSCHER 

Summer 1968 
V. 

Ti 

LI 
I 

.biudince 

+ r("ps of iolted 

)irt Cones 

Ex 
Ex 1oction of 

+ xperirnent'l 
Tir4-  

9 1 2 
• 

3 4 5 kmI 

Ag. 9. LOCATION OF DIRT CONES ON BERSAERKERBRAE GLACIER. 



64 

Jcc 

2t.12 ci 1OC Coflus e to oun 1on ee 

tj 1:t1 oin.:3 .rij the ice. In tii oth-r tt 

1 ; uent nd oftcn found. in rel.- tive isci; tl 

-.oi;rt t. 2 crns t: CnS ppers to 

ere r :unes hci 01 :13 L.ter1 
or v1 o;n 2ie :ce. rtie.. 

1? - cono 1:lu sur: Cc 2i13 

ndllod. to;.rds t1: ed.ge of te gi citr hjt;- u1o:,, .fl 

voct it oiioc:ed. in both ;u rtelt;etsr :uvers ri nut 

ti Jcin,  
oois ni I1o. 

tht fret the ;-1,cic: ua u cc;j2. 
acm counoc, 's tho Lcior cns 'uc to cora 

o n. tv:ntinn ad c ature are Ire uent .nu oiton 
- d.r; c c - : :i11 nem.n, fill_u .ith se'iiment 

11tion of ate turn und.in:: ice lee3. 2 

tin c a it chunnel caoul'a tt seiimnt coven I 
tinuou;, a , , in oei.tht •± Oil 2, 

nut ate C amon ci}ltt. t intervalt _ion: suc 
:e, aatt ' - n. ccenu nero t. bc. 1 ;icacnin ol'ta 

at it -  allo nIt • -:nater rotCt1ofl to tao ice, t cr;b;T Iu'. 

oocnu c caicr for v€fLo:inc icc coi'a'. Ibrvtion 

un •acaou. II b at r,V.ti1CO th.t 111t d.11C C0fle (in thc 
:,:aeratrerj. no tat -irchuct of d.ifI'er;nti1 1 dion of 

- wtniut.;. Thenc ct no evidence to .uaport beris's - 

sis tii-t lInt ccn;s Corn in sL_11o: ttVdt.Sct O 0 tac, - 

- ol cnv;-sses. Cftn a lineer terJes 01 on t 

e:jbe1 above cati to seen 20 ,e d.1t.1CcL2 by iarun.1 crevu-sses 

_aninr cr ci ,verse to t aa'eCti0fl of lint conc crounution. The 
Inonncnt 01' all th cun. In toirn '1Lcier .rid r:.11tl to 

i'ct of cielt nuter stre-' . lI:us 1; a)e:.r3 tunt, on the 
nsotrkci' rae, tes hya.. of cn:vse or± un ron dirt 

nut is untonJbo, The ouncuat of overtl:runuin is eu ii 
ccupt-h1e ion hi corios ate visibly tat promuct of` do. rli 

c centratod. ha fluvi-il .ction in lIner bcaicned. :_ter ceersus. 
No -un ,hLe c cere found. of usnaised stratirid secimento • 
Inuctunuoon in tInt ;ter J i 3 Cuatco L.na the tcmcorary nure of 
cV,'fl tate larcoIn sureau chaanels icc. nt th .t tInne is a ctnet:nt 
:.ontifig of setnitus and little tine to: esta:bihrrinnt 01 

1 'it  
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iie idMeasurements 

For eccri cone investigated the maX1a1U, length, rzaxiinum width 
an:. maximum height above the ice surface were recorded. The angle 
of the superincumbent ratcria1 cas measured 'by clinoineter along 
lines across the cone. iiorinally three lines .:ere chosen, and 
tveen 3  and o anguLar measurements oere taken along each line at 

re:ular intervals up the cone slopes. The debris that Lay over the 
icc core .ras scraced a.zay at the sections of the cone previously 
used for ineasurin, detritus angles. £he slope of the now easosed 
ice surface was :asured in positions analagous to those of the 
debris. i'hus slopes of both debris aud underlying ice surfaces 

recorded. 

The taic1ess of the sediment covering the ice of the cones 
was measured at seLacted points over the cone and a salaDle of the 
detritus taken for particle-size analysis. 

hach cone inestigated in the above vlay woo sketched in pLan 

and ahotograhed. 

desults of Field Measurements 

The r.eight of the dirt cones varied from 9 to 33 inches, the 
liidths from 26 to 89 inches, and lenpths from 25,  to 192+  inches. 
One cone not e:asnined in detaü cas observed to stand. some P feet 

aoov ti-ic :lacier surface, but this is ceotional for the 

BersaerKerbrae. 

tngles measured on tii detritus cvr ri the c ice sux'ce 

rjeLled interesting i'elationsaips (Fips. 10 2. Ii ). s can be 

seen the angles ror the debris are in some cases loser in tne basal 
part of toe con then the corresponding :.ngles for ice. In the 
user pat of to. con the dobx'is :ngle so in almost L.11 cabes 
gi'etcr than ma.' and.erl;ing ice surthce. This means thot t1-le super-
i4 0ia1 sediment is more thicdy developed on the top of the cone. 

In tao pradis tii nori-dimansional not.tion ' 31d.e-slope heig't 
index (H/(n+l)) x 100' is used, in order to represent .11 cones, no 
matter 'h: t their size or toe number of .nou1r measurements taken. 
In..:,.is formuLa, H = height of cone o3. a = flumber of measurements 
tadell. The r;6u1ting index tiVeS toe loce.tion of any angle taien 
on . cone in relacion to its position cm the cene close in terms of 
a r.d.iont of units 0 to 100, roereseoting the base ciii crovn of 

,,r,-" 



na v .:. n cone ent:. 2h ureronts of conc 
aioe ojow in .t :olst tne ae tue DIe,, rauins f.r.,r conos nt 
ni ievLcos st u1j t: eu. cieclivit:, th ice surf c der.Jcs 

itself. In :snea.i th. seiiisnt .iaoa lijht c.ncavitu of surf ce, 
t lU1.i Inc ice a CcniV uLt, nese inct oze t a fund ntall; 
(1L1'f.'ent casses ou.ting an tao dart c ..fl.; . '.5tO.L I1 OiC1t- 

t oc sLoe .n tne ice nicn as re. teSt t ale crona sance the 
air tu arature :.uraoundin tn con :ostc a ri.rked L•T:udnt from 
ti: ice urfaco uuoar • Cn th actritus ins oroce so is of aovn- 
o10 tr:n for cf ti rt]n; stur:;ted seainent This t:' et5fer 
is in re noe to lo.sr2n:c: ta ice eurVce .runcl t'eb'se 
of CiSc cofle, t:iU3 zte...snin the 10o; toe. 

ha so ient that ccvers ti: ICC core of Irt cc'ns is l..LVCl:.r 
thin. On cones examined in the fieldit as usually inch t:iic; 
ond. n ;v:r re.ciicd rsor: than 1 inch • caL1e:..nalLisis is sCi11 in 

n, sot sonic timtas can be ionIc of sediment ua:t isle 
the sad ainunt i'ticl size :as 0.le - , (co.rse s.n). 

ly ton , r0cc 50(1 
iitc tu 1.: sil; (0.SL - L. a 2 (2 - L cm) -nd 

SULIs coe1les  

-. -.. .I .. ci w J, cc rse S. ih 
2oess o'oscrvtions a000r.. e.ci:t.... uii results cstined 

from air. nt c..ar:Led out en dirt ccncs, icn ear to fore. 
t.. s:I.iracnt cover iL3 of crtiel .ths. o cones 

dcae seen to :aa in silts or cl.o,a: )  tnco2h c2ore no lath of 
seca ontsriiL. oor did co.rsc r vels ur coeblas orucuco cones 
Jaeir o os 

- ora.,nt-.l that iones 

Studies of trt :Urt C0iSCS 01 th5 Be:.—) cacerbrae suthosted 
ta.t a . :.1o.in -  aol: tions .a.. snould. D cur or anv.sta tect: 

debris oLe id cone 
dTe of .bl... tion oil cone cisc, 

_i) ::.a:.i na_a .i n. •.., 

Cc a. C 
to see ;ilot:ier not eon a en t.. i-r:;  
cc roe .: old; toss e ii' .0 v an .t on  
nec.: cc 3IiLLeflt an1iu nc oral. lean ticii :1... 00 . • ..Oi 515:1 

a CO2.Le.3. t . ...... -. 

iaL-cc:.  
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Abion msLArd at Stake I. 

- Experimental Dirt Cone N°' I 

ExprimritciI Dirt Cone N°' III 

E%perimentc) Dirt Cone N° VI 

Nmbcr of ccys 

F1C. 13 AE'ALATIQN AND THE. OOWTH OF 
EXPERIMENTAL DJT CONES 



seven areas of sediment tere soread. on the :lcir susu. co 
close to base r , in 3 messured quantities and of srecific 
shores. To.L ip.92 ove.sci.t... entice t:.o of cc aacnt 
initii dina:oia 

acter two che . biiaent LAU cons o bbs 
riots I. .oc left upstnd.in-; relative to the ice snob a.. 
Tahi 2 uiarsorizes the situation on 13t1i uguot. 

it e n be seen that true cones formed only at experimental plots 
I, III and VI. Plot V ros s1iriitly raised but is consid.ered 
relotivsly in3gnificant, Plot II, composed of fine s hal, rolucod. 
no cone, the sediment merely siudging over tice ice surface, 2o see 
whether this result cns s. function of layin

Pf 
g the sediment in a flt 

oval shape i-" - tuck, the same grain-sized. sediment was laid in 
a cone form as plot VII. ifter 7 days this 3hovled acpreciJcie 
sludging and verified ouc assumption that the mteril ins incorsee tent 
for cone formation. The most spectacular experiment cas plot IV, 
a fine silt. This was spread 2" thick but s/co so the ;'mole mass, 
charged .zith neltine water, moved or 'siud.ed.' sU.str.noc of rocce 
20 feet and no cone ras formed., 

t simrlo G-rooth Factor (F) hn; boon calculated, to inJic to 
the gro7th i.te in successful cones aid. to see how this is c'clrted 
to the ablation of the ice surface. The gross ablation (G-) obtain- 
ing over ix', a specific time, is divided, into ten tines b total 
height incra.se  (H) of eithe:' ice or toe debris surcucs. on the 
dirt cone, ( given in Tble2,p.2). The factor scale (t;en I 
and 10) rij indicate no increse : height :ith ablation if F = 1, 
fthere F = 10 the rate of cone growtn is equal to that of aol anIon. 

Of the plots that developed into cones, No, 1 was the best 
lavoloped at the end of the time period, but thi cone had been 
'grorn' for twice as long as the others and. consistdi of,  a cc's 
a.ntity of sediment. The growth of its ice sore an, a a, 

lacs than that of plot III (F. 
. 5.5..., F = . r a 

- acelil . . icel siruilar peruoc, a1nouh tice deans a 
less (F 

. = 3.bb, F, = 3,80), The di:f ane .rc debris  III , debris I ... Pro b1y a tunction of the  initaal snpe at toe 'clots, 
r:.iii havin been laid out as a cone, so facilitotinb rapid. a'ov:th 
.n affording greater protection to the ice sunIacc•  -lot I a a 

fit cbn diot oct 
 

the ebnis height increase ias similar to 1OL 
that of III (F = 3j5), Cone V ievelo)oo var little dana Lb debris of tice oaunarjunL, 



Fig. 14, 92 

EXPERIMEI'.JTAL STUDY OF DIRT CONE 3ROWTH 
TQbIC NO i Data ct begitining of prornmm 

Co N E 
DininsioriS 

inchcs SEIMEPJT 
ThcktiSS 

inches 
STUDS' 
eGAN 

?4ono,iiodI 
40 x 27 (cocrsc scnd) W - 2 1976 

Monomodol) 
II 40x 25 / - V2 30-7-Ca5 

Polymodal 4'/2 
III IxI7 (cocrs5cnd 

(co) 
3O-7-6 

+ pbbI5) 
Moromoda I 

IV 21 Y. I (fèric sift) 2 

Pot ymodc4 I 
V 15 Y. I/2 % coarse scrnd 3Yz -4 S0-7- Ga 

850/0 cobbles)  

PoIymodI 
VI 21 x20 1(50% coniese sand 21/4  30-7-08 

500/6 cobblcs)  

VII I2x101/2 MohornodcI 
(+inc sand) 

5  
(coNE) 14-5-08 

TabI. NO 2 Cotic dcvcbpmcnt data aftcrP'days 

C Dmcnsions 1 5thmcnt Oa F 
0 Height ThiCKMCSS ross 0rowth Fcctcr p 
N irchcs inchcs nchc Ablatioi _____  

ICE DEeRS  inchcs 

21 4Z r6 II 

I 44V,c44z 2, V4-1 19 247 22 14 

11 71 x GS No Co,c 15 0 0 14 

III 31%0'/z IIVz 3//4 IS 5Z e' 14 

IV 240 Noco rc <Yo IS 0 0 14 

V 27YZX24'/2 4Y4 IS 040 0'I3 14 

VI Z7V2x2Th 7 /4-I IS 14 

VII ICo'I5 2'/z 2Y2 4 0 0 7 



nd ;rocth ;s3 in lirt cones is th t they rarely cLcveiop at 1.10 X 

than hslf th hi tion r cc • 2iiore is, theresore, radation 

f the ice it;lf sLtsin su sane, cuc t a loasr rate than tne 
ace sun' ce ne suntncn iaade cy Lewis tnt the 

initial urf cc ci' t c ice is served. t the too of the ice—core 
seens unjuatILui. 3:it inban: and. Krc:nhz suueu tact tnere is 

no se:r .1 toon ci' tue ice corp,, until sac cone is a,surs, teen 

J'.cay ensues dun tee thinnin os tht scdiltusnt cover. ithough the 

later ste - 
nobably occurs, too ice—core under Cs; s ±tinuous 

rI nduction t bout t. to 0., of tOe l Lion rate on 
i noarby un arotectei ice .ur: Cs • LdS r tinnnis eod 'chetser 

the sodijasna vne€r ia H' or )+-" in ta ic ine;s. Th ;ro:ltn of dirt 
cones is dc lyinore c s lex roccs teei oen rvaeu sly 

envisaged. 

The differcnti-1 ro.'?th rates discussed. .hove are also a 
function of seinint size. It :,n3r3 that fhic, en.sily dobilized 
is tend such 5 or fine sand ith little cohesion, does not 
5srcduce dIrt con • rse 1r'.bu cnts, sues s s n vel or cobbles, 
sill not coduc - fr there is no continuous cover on the 
ice usd mssiing aen,s Lee in tac intenstic;s. From our observations 
unu ;aaera:onts s:,neshold v.lue ct se siment size cin be ostul ted 
for mt sono incestion, shuch is a mediun :r. med sand of 0. - 0.6 sa.. 

Li - other snt f so .1- r VOIS of di:iatcr rocter th sO iSfli 

no not sr auco sias snsetays- 3 . u iteen tee cc lirats there i3 

cr,o,ttacu Ci cone d.ei;Jore op a timuu grin size pers to ial 
in the coarse a nd gr s.. . 15 u:sT.nis o tjesc, !nnlincs. 

If a coarse isuteni I. us .i. ith sand a dirt cone sill still 
cleveloc. Thus polycoei desosits oonLuran 1 prticles dil 
produce a COlIC Lf a s did iennt is snssoi:t b 3uI1icin5 a .iitity 
to loisis s note s-Live cover to  

2e..s.r rsus'e 0 ansations 

tens oh ry sion ens mas to deter.ine sieltin; 
oils' ctunitics of il ic sore and to stul.j t.i vsnitisis. U - t 
di ht result Iu to .i11eninT ticeses o_ s,iuefl; z cc. 
iltnou.h cc.. :rdii-nsiv r uditc .re not net .vail ..Dl ' • 6 
seen constructed. for il—boar 301.1 1 to -  
of t - on l I a; r tn: uctu ti::ss. 

q3 
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Icz tcmproturc (r into ice core) 
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2per_ouieo for iL Cone I ., 

d. in the ice core, ii) 1e..l-.iy tiirouh ah Jeuris cover .i, 
avay from the debris surf ce. t :aid.-J.y tn.i ice 

aturevas 00C, ;natt of tao decras 3.5
0C .na  L..t of t.c ir . 

By 19.00 hours a shador las cot over a;. con ..aiJ. teiper ;uur..: LÀ 
the dbris and air plumraetted. Tae ice,  t :.oeraa'cres ho.ei listl 

fluctuation ad the debris t s as ture We.5 t.en ts .5 a.Ie as th .t 

of toe ice. 

From 6 can b; cencluisi t. t oe1t1a of t.. ice  

t...ke plc .a.i the 2eriod 01 direct insolotion then ther. is 
tween toe air, aebris i ice • This is urtier 

enichasized 1y a result sf up to +.70C in cone III, t th jc—

aeoris conte.ct. Durin: naao's coflsOtlull3 coto tae aebra 
tejsper.bures ;rers helo;v freezind mi no ue1tin1  took l.c 

-..1agmLent of_C ones 

In the experimentol olots,notice .s taken 01' any tenJency 
for a ;.ntial clevoloprsent tr ,, take place on o.-a'ticul as sid. . of 
. c these plots th..t oro uced cones the nort;-noatb-e .st 
side , leasL iovolo)od and had to; ont1 r .lo. 
side ;hr s often no doibri-, covas al io. 
2he slopes facan south-souL .- . a .. • • 2 
those features for cone III. 

The reason for this jh.norscaon is not L'ficute..ea 
ti sun is in the north to nortn-e.st is is .t is 1o. 
and is obscured from the L.cier suajace by a LiountÀ.n .2 

Thus at all times of the day tao norto-nort..-ea.t .loes 
roceive direct sunliGht, .vhilst the other sides of ullc cone esfeClT 

to t..e south and south- test, receive abuncUnt sunonine, ous ac1 al.: 
un nence Greater deve1o,ment t..a place in toos. .l't2 c... tOe a0rt 
cone rcciving maximum insolation. 

On the natur.I ucn.s ;a.ainci ,aLal..a, .th110 0.3 .2 . ... 

situ .tions occurr 0. la natur..l irt 00035 use attatude of toe 
initial sediment a. c is toe pritaary f.ctor in orient..tion. 
Direction of maxin.as .in.o1at1on is important in ,;UL) Sidi,  rZ nd 
seconthr roaliimont of slopes, 

Those observations raise 000e suht oonceriiin the st ts::ient 
by Leais tht 'stoper bye-I •.. :'....tly f... y 
1).2ticular ..iirction'. 
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nit1 ...1 tnt:.tii : r.otheses hve };cui pro •osd 
ri tu oi:;in, dve1o;cont .nc1 ch: teri.ltics ol .hrt 

, .sei on obrv.-.tions rnd.e on the Bers. rerbrou 1tsc 
on w:pormont.l r:-:...:ie OCT. . . o: .iti1i isut ill 

.ublishoi on L... c.o l3tlou ... or: t i t L.1 

.bov.: .l1T1.:j.r :c;iios cr:t cf roco.:'o 

Distinct eornorpho1ogic.1 ..iO0; jt Lj0 t.0 
Lnd surf.ce in Jj.cent to t.oso coverod b--  :. 

oLnsii, : i1O,1 io;osi tt such .n erlvironcnt 
uod e:i,1cf 1'. ireesc-t: w i1.s been cL.iueJ. .5 ti  

;Tce3s of ;e.tri.ii, unJ.er e:: coiiiitlons ..nci orne riter;; ccord. 
:.iinor role .o :luvi:1 octJvit:, t.00uh rcunt :or: bi 

nas iniicctoi th;t t:o Lr.ns:otin -  rob of 'o.tr Th such rcionz 
is often the root inificant. 

The eri1oi1 zone i o: cition 
.:L 1.0)U!1d iCe.' Often t. .. I  :t:vo layer .u:iers ice in 

or ieforr.tion by invo1utir. rcond surf.co, too, nsy b 
U..tortei b luhoaOckinC or :L. . :•od b thu forution of jin:oo 

condry h ier.it. tio XL cicters. 1 on tic. ur r is 
proc.tern:Lng,.rld pottrn.3 are usu.olly ci:. sified. by sia.re .no L..OPr3 

of :crtiny3. 3tono circles, nets, :o1,' ions, ;tos ...nd strile:3 
represent sc:i 1 ioe i1- C irc1  
,...... - .. ' C •0 ... . .. 0 .0 O 

- :.,i.L..H.,  
stripes pr-accin.te. 

solitluxion, ....i..ov n. o act: oy ti o.o.; 1.10 ;O1lj Ci 
lubric.toc1 ebris, ar ents oflu th.. o.jor rcc;ses of so.ss 
r.:ovemont mier per 1.LC1o1 oonclitions. hr r:.t of nlovu.tont of fbo - 

th debris can : i- .: ut U. o ...0 i1ii- oo.onont of 
;luaion, croe, 11 va cC it ocfl j or 

. 

to 10 cci in 21- hcaa.! 

Further d.oninant of r:J.i.c:. . . .........i.. aiiJ 
. erosion by sno: eep .etherin: .:. freo -thcrr and. ci.ical 

on hjcuntan oloccs have :en olt.nt in e.rii.er  s,ar 
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in 
C' 0.3 11ZO . 1 c111 nV±ron1.iI1. In the 

3 I1 of 00O3 . t - • L OuLsn 001110 

1 tIVdlLr o1 L iI-r ;ton, ntne'. nave r-c ii i out cc nt 
ntin i; reunin fruitful fi' lic for rec.rch. On. cuch 

II I: t:. lu: c.or 3O1:&l • T .1U3 310 OS :rI ;tccuc.u13ti nu 

c cc— 3r:L f::n c0nr2—sh: I i:;I dc nocut  
V.: 1 llu he rock f cc; lc cl000 rcfil 

Int ovcr ic1c ccncuve uj.,ri. , 1n..tion I 
3;. turi1 io run. fr.r:nt: • 

I; c tci'ico th o t1uo luco, :kcr - t: 1orc; co-o lied 
I Ic lu crtcnt to :tln.-L n.. t1uc ccn. rci sin- 

rjj cone, -v1nck coulcor tonoc 
U 

10  (. 
111 

. 17 

I n-i n n1r1 n ct r:Ltic:; 01 croe cethurin 
L.101 tte .t-nI, c: ii:: o •s to no:: .'ctncr.a aorno 

Ici i:-r ::':o t nn cen u or r o c :o 1739,  cut 
1 1 lit:1; h J he:; contributed, to r'i:orc-us undcrct niing 

• : f'c::ti tion jf :c:teri.1 cn, tn• ciovemont o. , tius 
• . fl: of t- 1-c ..oroors u: nn3 In-:lcl cc te,,tct some 

.;n:t o r.oeucnt rntes on t 1u oboes in .ed.en 
• . nor • 1:1 cu11t to n icfort .::, is cc ro11irc, sliling 

.n :LflL rin. nesc- ice s ci -v not ceen )oStUfCcic1 under 
;or t . . u ive s:u;Itionc nor critic-dy testeJ 

urinr; tL13 Llont:I1 ci uly nJ ugUst ter .is "itIsbo opiortunity 
I InriN11t:n to ocoerve ccii cniinn t 1us in the neighbourhood 

of t cr. ,r.crcre 11et3ch-n, Dijt .±lcd. ci ±yces vere ccrriod 
out on ccc ;- S10003 '01c : rubutor; 1.iC1,:. It sins cofel thot 
t• :!.nve Lc-:tionc oull ;ield cao'u'ntitntivc ctcte:nnt on the 
ch-r'cter of thci oe cJcent e';ing ,:ub-2o1 cr sci'eec, ::' oil an 
300 c .cflL on c iUd,0 :1 do rnsIoc r n:for o' r: Ini 1. 1t the 

ortinc .: tJ:on o 3-2 t to: ril V: ii3 3, flCj 
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atin to -O ac SUliflt3 of SCrOO aOs'1S it 1 

to :i tLC totl opal tx)fl 01 rciclos on 

.00; to wal tio saapling grids ore uss. 

ce taere daotlflct v taons s,n so mnt 10I or.nt LOfl 

;een toe user sloso one tii loser toe 01' tlus cone .ny LJtnOd 

__s1ing must take into account these i±ffereric.s. It is hnown 

t, duo to jail sorting, tho cc sst material is usually 

bse c soaoe, the finer ooin.nt oia.r stea- 

tag ut ovr too 5l0o,  

aaO 1:kOaSU1'OOlOfltS ae made at the grid inccrsecticfls. 

a V  in u int n he varied. by :  1;h nool sies. 

t o rid used in tho field were a conical or nor:..ai fntcry 1 rid 

d a rectangular semi-logarithmic interval grid (Fi. 20 p 102 
sonicol rid ito . scree mr oe exactly boing anato .. - 

most oints fall on the talus surface. n oadin.a; ae __oJ a 

n_u tii J say.nts.sa  tnt on toe usser sort of tnt- slope Ic-icr 

to sieso ontersections lie on nie souse afla conse nontly fewer 
ro t:hen. 

o'.ei' to si:15 iota toe boo and. upoor e:treoieo 
iontly a vertical logarithmic scale can be used. so tjat 0 

a mesh occurs on the urer o the- slopes .:here the sediment 

uor coo.minutod and sarticul  

soi-logrithcsic spctag. 

.aasurements made at sao:iu .oirlto ser of  

o: rounding end orientation of the prticlus on a talus 

oee. ht ascii soint five contigscus 1rticlos .7ere measured for 
ngth c:' acu 0xis (L), length of minor axis (i) and the axis 
:s t c:r ondicular to the major crojection plane (s), 

.2! pl°4.,. ha ie ornttiofl a un t long axis was -lso recoutea 

a • The measurercnts were used. to coisputu indices 
0 , rcity, sh ojction r xiu. oection uphei v a rj  

ltness for tie total sample. The moan, stndard. ievition, 
.ui..nce, skewness and aurtosis also calculated-for the indices. 

_ ,:,is nformotion has been eroc ssedviith the aid of a comuute 
using a cropr:..ceue that resuired only the input of L, Li and 

NES 
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.1 o:il aan cas 
st.ge, at appears that the mesh sasjles - ieLi results 11 
slightly greater in size than those for th conic noriiI. This a; 
reflect, i) feier samples taken on tk 10:.  prid, ad i) con- 
centrtion of log. rid snoles in the lo. (ccrer) T.re 0 
the t lus slope. how significant tnese Lüff'enc:s re is 
di ficult to ascertain but themav Jell prove to a imsortnt; 
hence further aork on unconsolidated d.eeosits roust :P:e into ac 
the grid. :crn nJ sole Pro aeroca '. sos:rf; cPa: 
sac 

'C. .BRIC dD 03R7JLcP3 0 d 

The screes shovn on Fig. tJo cisc Un to about 1cP • a. 
They are cone shaped, toujac. c elong ted.; teir b so re, 
hoever, tsristed. to oint ba- cder, a function of ctv ice 
motion t their toes • The bases cea. rise a steen oagu. :aioh 
acm onto a series of Lteral storaines at tile edge of ta 
Fi .23p.loshows a )rofil of ons of the screes and indicates tP 

of the ice and moraines It vzould :pear tht there is 
acOiv r;rioval at the base of th talus vi ta isoraines and. glacier. 

The basal debris on the upoer port of the scree is a fine roc 
flour. This is found next to the bedrock and is compacted, dried 
and,in depth acts as a fairly rigid, substratum, usually - cm 

This coudnuted rock flour nrobsbly results from tae ttrition 
of larger particles and the direct ;veathering of bedroci:. In toe 
upper toird of the soree the rock flour forms ridges .5 

- 7 is across 
that L.lteiativo ?ith concave gullies of tk some amlitu.Ic (:0 
- 30 cm deep), but th rid.ges contain soar.cr frasenoal ro nnd I 
1yin over the finer sediment  

The debris above this finer l.drcs ..osaa; co.rsr oea 
often attaining  moximum sises of 100 cm blocks. bh. mean 

 the s .nled particles over the :iisole scree ives for doros  
L = 1P.05, Id 10.93, 3 = C,19. T1c a nt1c1.s on Th t..lus sur. 
r predominantly bladed and platy in charcter, dhape is defined 
according to the indices shown on Folkts diagram'(?ig. 22). By  compiling 
a frequency distribution zccording to this cLs.sification we arrive ct: 

C CE CB C? .; 3 P 7k 7k 7? 
1 1 - •12 9.9,- 1u• 10.),. . 
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I0, 

ao i' a re ii 
slt; Pic .ubizn aediment. th t ::hik. t ;tron; el a.v c and foil ticn 
Iclnh fjilc th ol i's ac 
olon i'J 

:entln cv c,f ' i'' sa 'Ia cc i'r 
tCi'I-1 Ofl ta 3U2 CE of  th 3C.'O' • JJ UJi .)O.iiOi of 'e Iily 

I±tin.uichale sediment es Ic fe]1 to be im'sortsnt in the 
Joanslope tr nsfer of th. :re .:arca layc. Thei'e two essenti: 1 
ccci onit to ticis raovtmon:, block cep fll lay€a' sheaz'in 
The rin., ch:'i cteri: part of ti,i ocree and crep beconas 
oacrain nt J,o.mslr-' e.r:vc :±ty of :,ht,  core.-. in the latitudin.l 
p1nc to.:'rLs th ta ccnc.vity -hicit 1 in the ucer p rt 

thth a function . relative dicoosition ni :'re uency of 
tocs shenornon:.. 

[hen a 1 in[ilviiu.J block •e. hers out f'ron the iügh rock 
ouicrco.: of the xcount::.in call it falls onto the scree :ecre 
tho in : nin of th talus by altorin the coefficient of stetic 

scree deoris lies at an enle just oelo.c thct of ats 
kllty. ilnee the amnl of rest In unconsolidated mat- 

anal nochs O0 it th :ason bl: to surose that on talus where 
ii. iecllvity stec pens -uoaurd.3 the apex, stability •ll bear  

an inverse rel.tion.k:ip Co i.ev:.ticn on the ::cree surfece •  Taus 
L100033 Ively is .flcr incruaoa of she Lr ro reeuird to alter 

in: stebility of un..co n ten' 1 u)slope. :ionce the ohenorienon of 
a 

-- 

do 

ci Ia; 

L 
'- 

- a 
G. vitht±on il ccol•:'tion 
3lo  

-- i'icl':nt of ct t: c f'nicticn of 3o11aent 0  

.'ckfaTi icpctt,. upser ch:'lo 1 -yen 'Ill neon any 
shove tue h: point of conLoct. 2 i lo the p: aticlo 
b lo'r su-. :ont.; th.. rantieL above. Ii'.: L,yer th:.t sears d.o:s so 
aot on,3 t .lioti.nct L:i but on the Lye:' .' ncr se 1u1ant ."ac.: 

as a Lubracsan L: ation..l chn-n',: . - cccun of down- 
cloe tnanfen 01 c anulered sy the 

ncr .1 euotiou: Ic 



10/ 

2 .v nf :. ociv I 

..11t ofooki.1ioo..cc, 
5oo.c.ic 

1;C I iV11 o ..c:,flt0n t Q' to t:o 
0 Iu t t :encc of .L .000 oetieen oortoc1os 

.c of tooc .in • ot t ;e 2 otonc aotorr.in CO, oo.ction; 
o1.Lon .n. oi . 11 t 6 1 .1 oortion of 

.o:ocn iou . te.1 'i osfo .. 

con.: I :cv.nt  
ot:L.117 Jenno;. h tA t:iC.01e:: ;ii tent of,  tho 1uhric.tin 

I i . Li. Ia t:i'i. 1 b 10 oh nov1n2 rA.. ;s ia .130 UfO1t,flt, 
1..ai2 eoe of h ohotn bcL:. 

h a oao incoa on. taf in;o oh; novin dohn1o, tou Ii to rinG 
LL 00 cUt u o £ m t i v...ouolj lu ic tons 

'• If on .:L. nt ;ia occuna do.o.;1oaa thu tofldj 
Ic.. of ca' I; fnio oo..1 fnr t the 

nt. ..n.b.no of oh 1.vno i. one of ta. ro.jorfoctcra  in 
n.o:.tto .LOVOMaflt. 

2hu ;.i.oa of ;o.tani.1 th..t oh....o.'a io aU.11y not nifid 1..yor, 
tOO . cnLt O 00 poi'to13 one .01 ;.o; ot, yet ctTon000t, 

tIo. tu.; too concoet of nue .f ..no;iouo mns oi€or 
to at n  o - octu. _t 

c. ti to oon:it: tr..nsfon in .. 0. . • 2oa :oiiroLl nity 
of nov C .L o  o a'obably  

on thicniiea of t.. loifino t 
of n;:I i, t ocdn noimn: ..00 .;hooc, th: iii fluu of 

nov o...nt on. to ii;: 0000 

- 0 . S .p 1oa tn nofea of .o;.nenI:.1 is croeo, 
.00;O 00:001 0. in to. lo no .nt : thea 1 e1s 

co.oa:ano-  o_ u. 1.; ..iIraont 0; on oh.t :boonn:;jn.cior 1 r 5oiock 
01 (oo_ . i.. Iortj ooious1y 

• c: . i11ayono..te loc.1 
but funthen o.in.10o0 ill f,il to 



orre3tecl by fractonil rast41cu, 21'_J3 a .ii0c: Llont 
a crer efft1  tho rocc paticl th .t :pricnce 3u0h a mcv ;ioont 

aro (i) th03e that fall ñ'oiLi above, (ii) tho :i:loIi ; 3inle 
Cra.ioioby fal1in h10 ( 3 croscd to nns Ls -lc1 in 
311earn a1s), (iii) t1o3. lout rom h ring Lyrs anti (iv) toe 
a13tur0;a bj animals, tc. ll ake t .ar .Ta,r d.o 'i; toe Loao :Ith 
tro coarsest pi'tacLs to.':rcl th toe. 

.'he above discuaion ilLiustrates 0flU of tLw facets of this 
section of the scientifac iro ranTle•  Th an 1'isis al ae kt texaanton 
o: the relation3iDs that appertain to the serees stuJied ill be 
the subjct of a forthcoain usllcticn, 

11 Conclusions 

The scientific :ork orhu expedJtion involvin  
1._cial and. climate OerVaion3 has boon 2hu,  1. cil 

3;U(Iies ..ere concernei ith, (i) velo .y  .nd :3tr .jn .i aitions 
of onos on tne surface of the 3er.nicr1nr., rae l. cier, (ii) 
:.jlatjon td ni omtior oi' Jirt cone•  
Peribl.ciJ stuciLs centred. on th .lsis o scr 
ii ti'Llution aiii Jo nuloe mov;15..n: o the ie,.t crd roch a . 

to - thior araaeters .ver, .uo.-dedl ou Lcu lu ei ioa :'loc. 
•na clim.tjc con.iitlon, nucord.ee. in ;ra nical for:,. 

Since tais report s r 1 1.d. for r.cuacn  
.'ocks 01 :':d.a .ion' s ruturn, ther. a not n aia L era— 
.lt_ tao analLrses 01' ._i ane ct.ta .11etu,  

c.m:l:tod an._lyses ;ill .p entej in aane u.Lic  

thcs:iaay be o aninod iran tbe ,uutnCll ii 



101 

AL FL hLiCE S 

Section 2 

I iel1ana, J. (1677) 'On tue ice-fjord of i4ortii Greenland, 
anu. on tile formation of Lakes, cirques in Lorway anc. 
Greenland' .J.G.S. ionu. 33, p.142-76. 

Joanson, v . D. (19u4) 'The profile of maturity in Alpine 
glacial erosion' J.Geo1. 12, p.569-76. 

Lewis, v. V. (1939) 'now patch erosion in Icelanci' Geog.J. 
94, p.153-61. 

eis, . V. (1940) 'inc function of meltwater in cirque 
tormation' Geog.Rev. 30, p.64-83. 

2 Grawe, 0. A. (1936) 'Ice as an agent of rock weathering' 
U.Geol. 44, 1).17-62. 

Fraser, J. r. (1959) 'Freeze-thaw frequencies ana mechanical 
weatneriiug in Canaaa' Arctic 12, p.40-53. 

- c' -f- -i (fl - 

Weertman, J. (1937) 'On tile slicing of glaciers' 
J.Glaciol. 3, p.33-3o. 

2 r.amb, n. & ua Cliapelle, t. (1964) 'Direcb observation of 
ne mecuianism of glacier sliding over bedrock' 

J.Glaciol. J , p.139-72. - 

3 lOin. 
4 iagally, ii. (1934) 'ivrCHNIK ULD ThLRM0iJY4AMIK 1JtS 

3TATI0tRO GtTSChRS' (Leipzig) 
Somigliana, C. (1927) reportea oy S. Finisterwalder (1926-7) 

'Uuer die irinere Reibung des Lises uiud die nestimmung 
Gletscnertiete' Z.Gletscnerk. 15, p.55-59. 

'e, J. F. (1951) 'inc flow of glacier asi(a ice sheets as a 
problem in plasticity' Proc.R.Soc. A 207, p.554-72. 

C Glen, J. vJ. (1952) 'Lxperiments on tue ueformation of ice' 
J.Glaciol. 2, p.111.-14. 

Glen, J. . (1953) 'The creep of polycrystalline ice' 
Pruc.A.5oc. A 226, p.319-36. 

7 iye, J. F. (1932) 'Tnc mecnanics of glacier flow' J.Glaciol. 
2, p.o-93. 

d Weertman, J. (1937) o. cit. 
Lliboutiy, L. (1959) 'Une théorie du frottement du glacier 

sur son lit' Annls.G6ophys.15, p.250-65. 
lu eerLrnan, J. (1966) 'bitect of a basal water layer on me 

dimensions of ice sheets' J.Glaciol. 6, p.191-207. 

Section 4 

1 Friese--Green, T. W. & Pert, G. J. (1963) 'Velocity fluctua--
tions of me Sersaerkerbrae Gletscner, East Greenland' 
i.Glacicl. 3, p.739--7. 



c1-nn r 

1 Glen, J. W. (1958) 'Tne flow law of ice' Un.geoci.geophys.int. 
symposium at Cnamoriix 1958 (Pub. No. 47 Int.Ass.scient. 
nyorol.) 

Z 
Nye, J. F. (1957) 'The ciistribution of stress and 

velocity in glaciers aria ice sheets' Proc.R.Soc. A 
239, p.113-33. 

L'Jye, J. F. (1959) 'Tee metxioci of aetermining the strain- 
rate tensor at tee surface of a 9lacier'  J.Glaciol. 

3, p.4u9-419. 

'Jye, J. F. (1959) 'Tee deformation of a glacier below 
an ice-fall' J.Glaciol. 3, p.387-4o8. 

Meier, N. F. (1957) IrIje mechanics of crevasse formation 
Un.geou. et  geopeys. Int.Symposiwn at Toronto (Pub. 
i'Jo. Tom 4 Int.Ass.scieni nydrol.) , p.300-508. 

u, T. ii. aria Christensen, R. W. 'Measurement of surface 
strain-rate on Taku Glacier, Alaska (1965) 1  J.Glaciol. 
3, p.305-313. 

Nye, J. F. 'PhYSICAL PROPERTIES OF CRYSTALS' (1957) 
Clarenuon. 

- E?CfiOfl 7 

Lewis, vi. V. (1940) 'Dirt cones on the northemargins of 
Vatnaj5ku1l, Ice1anu' J.Geomorpe. 1, p.16-26. 

Swithinbank, C. (1950) 'The origin of dirt cones on 
glaciers' J.Glaciol. 1, p.461--65. 

2 Agassiz, L. (1840) 'bTUoiis SUR LS GLACIERS' h. Nicolet. 
3 Russell, I. C. (1893) 'The i4alaspina Glaóier' J.Geol. 

1, p.231. 
Nornian, W. ii. (1)09) 'A stucy of nieve penitente in the 

nimalaya' Z.G1etscrierk. 3, p.260-63. 
Noriman N. 1-1. (1914) 't'Jieve penitente and alliea formations 

in tee nimalaya' Z.G1etsckierk. 8, p.308. 
rpethmann, 1-1. & bruckner, L. (1908) Mounds formeci by 

melting snow' Z.Gletscherk. 2, p.296. 
hoce, J. P. & Neener, A . 'Glaziologische Beobacntungen 

am Vatnaj5ku11 auf Island' Meddel.om Grönlanci 75, p.391. 
Wadell, I-i. (1920) 'Vatnajbkull' Geog.Ann. 2, p.314. 
nout, P. (1956) 'tics cones de poussires des glaciers 

islandais' Revue de Géomorph.eynamique 7 p.7-S. 
Ashwell, I. Y . & hannell, F. G. 'txperimcnts on a snow 

patch in the mountains of Sweden' (1966) J.Glaciol. 
p. i35 - 144. 

Aliverti, G. (1964) 'Glacioliga' i3oll.Comin.01ac. Italiano 
11, II, 1 Suppi. 

nout, P. (19o) 'COnes de poussires sur neige et sur 
glace en Islanue' JOkull 8. 

irenek, . 0. (1953) 'The formation of Dirt Cones on Nount 
uipeilu, New Zealand' J.G1aciol. 3, p.312-14. 



treiff-ecker, R. (1954) 'The initiationof Dirt Cones 
on Snow' J.Glaciol. 2:15. 

Section 

1 Lozinski, W. (1912) 'Die periglaziale Frazies oer 
mecnaniscnen Verwitterung' C.r. 11th int.geol.Cong. 
(Stocknoim 1910) 2, p.1u39-53. 

2 Rapp, A. (1960) Recent development of mountain slopes 
in Aarkevagge anu surround.ings, northern Scandinavia' 
Geog.Ann. 42, p.63-200. 

3 9iuller, S. . (1947) 'PEIRJVIAFROST OR Pb A.L~4TLY FROZEL 
GRODAD AL'JJ RbLATbD ENGINbERING PROk3bbNS' (Ann. Arbor) 

Shumskiy, P. A. (1959) quoted by J. R. Mackay (1966) 
'Segregated epigenetic ice ancl slumps in permafrost 
14ackenzie delta area, N.v.T.' Geog.x3ull. d, p.39-60. 

beffingwell, E. A. (1915) 'Ground ice wedges' J.Geol. 
23, p.635-54. 

effirigwe11, L. R. (1919) 'inc Canning river region, nortnern 
L-laska U.S. geoi.Surv. Prof. Pap. 109, p.1-251. 

Jahn, A. (1956) 'Some periglacial pronlems in Polana' 
null.Peri.glac., 4, p.169-83. 

Huller, F. (1959) 'neobacutungen ther Pinyos.uetailunterer- 
sucliiungen in ostgrôniana und in ocr hanaaisonen Arktis' 
4ecidel.om  Grôiilanh 153. 

vasnburn, A. n. (1956) 'Classification of patternect ground 
and review of suggestea origins' iull.geol.Soc.Am. 
67, p.323-66. 

7 ndersson, J. G. (1906) 'Solifluction, d component of 
sub-aerial denudation' J.Geol. 14, p.91-112. 

Denectict, J. 5. (1966) 'Raaiocaron ctates from a stone- 
bankect terrace in tne Colorado ROcky Mis. ' Geog. Ann. 
48, p.24 31. 

viliiams, P. J. (1959) 'An investigation into tne processes 
occurring in solifluction' Am.J.Sci. 257, p.481-90. 

' iewis, vv. V. (1939) 'Snow patca erosion in Iceland' 
Geog.J. 94, p.133-161. 

noyé, M. (1952) 'Nóvds et erosion glaciare' Revue he Gbomorph. 
uynaintjue 3, p.2u--36. 

10 Rapp, n. (1959) 'Avalaiicne boulder tongues in bapplCno; 
Description of little known forms of periglacial 
accumulations' Geoq.Ann. 41, 1).34-4. 

11 \i1g, C. A. H. (1966) 'TEChNIUES IN Gn0i'10APhOOGi' ARnold, 
p.117- 63 . 

aection 9 

Thames, J. a. & noward, a. A. (1968) 'Peapron - A Fortran 
programme for calculation of particle size and shape 
parameters from fielci eata' Personal communication. 




