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Members s 

il, 'W. B i l l i n g h u r s t  RA., The Perse  School,  Cambridge. Leader, 

C ,  F, E, K~xney,  2nd y e a r  Engineering, T r i n i t y  College, Cambridge. 

R. F. Squibbs, 2nd yea r  Engineering, Churchi l l  College,  Cambridge. 

3. T. l? / i l l i ;~ins ,  2nd yea r  a~gineerj-ng,  Zmmanuel College, Cambridge. 

OBJECTIVES 

The p r i n c i p a l  aim of t h e  Expedi t ion -ims t o  cont inue and colnplete c e r t a i n  
a s p e c t s  of  t h e  d e t a i l e d  g l a c i o l o g i c a l  survey o f  t h e  Ros l in  g l a c i e r  
c a r r i e d  o u t  by the  Canbridge Staunings Expedition of 1970, namely: 

1. To l o c a t e  <>nd r e - e s t a b l i s h  t h e  August 1970 s t ake  p a t t e r n s  on the  
upper Ros l in  g l a c i e r ,  and t o  f i x  t h e i r  new p o s i t i o n s  by t h e o d o l i t e  
t r iangula . t ion ,  

2, To map by plane t a b l e  t he  lo- ie r  2 k i lomet res  of t h e  Ros l in  g l a c i e r ,  

To measure t h e  conduc t iv i ty  of t h e  i c e  mel t  ;-mter a t  va r ious  
p o i n t s  on t h e  Rosl in g l a c i e r .  

Subsiduary p r o j e c t s  (depending on t h e  time rztrailzble and f e a s i b i l i t y )  
$!rere : 

1 ,  By sampling i j ~ i l l o ~  sc rub  t o  at tempt  t o  measure t h e  r a t e  of r eces s ion  
of t h e  Ros l in  g l a c i e r  over  t h e  p a s t  15 t o  20 years ,  A p i l o t  survey i n  
1970 had ind ica t ed  t h a t  t h i s  nethod might be f e a s i b l e  i n  t h e  case  of 
t h i s  g l a c i e r .  

2, To xake a l i c h e n o n e t r i c a l  svrvoy of e a r l i e r  i c e  margins. 

3 .  To c o l l e c t  sanq-lea of g l - sc i a l  d e b r i s  f o r  scanning e l e c t r o n  
microscope ex~minai-ion , 

4. To nzke meteorological  o b s e r ~ a ~ t i o n s ,  

5. To c o l l e c t  i n s e c t  samples, 

6 To v i s i t  a r e a s  t o  t h e  south--west o i  t h e  Rosl in g l a c i e r ,  m d  i n  
p a r t i c u l a r  t he  upper r eg ions  of t h e  Sporre  g l a c i e r  bas in ,  

From t h e  beginning of December 197C, f e z  weeks passed without  a meeting 
of t h e  expedi t ion  members t o  cons ider  p o i n t s  of genera l  and d e t a i l e d  
planning,  

The l o g i s t i c  problems of ~ m i n t s i n i n g  even a small p a r t y  i n  t h e  Cent ra l  
Staunings Alps a r e  cons iderable ,  However no t  only tiere ne a b l e  t o  use 
s u p p l i e s  and equipment l e f t  by t h e  1970 expedi t ion ,  bu t  a l s o  t h e  Royal 
A i r  Force once agaili he l r ed  with a-r, air-drop.  J i t h o u t  t h i s  i nva luab le  
a s s i s t a n c e  t h e  expedi t ion1  s time i n  t h e  f i e l d  ;;auld have been seve re ly  
l imi t ed .  The ilordisic. IBineselskab Company a l s o  helped us  g r e a t l y  by 
provid ing  a he l i cop te r  l i f t  Sron X e s t e r s  Vig t o  the  Schuchert Val ley 
f o r  ou r  d e l i c a t e  survey equipment, 



Our prepa ra t ions  went smoothly dur ing  t h e  sp r ing  and e a r l y  summer, 
a l though cons iderable  anx ie ty  vms caused by the  f a c t  t h a t  we d i d  
n o t  r e c e i v e  permission from t h e  Danish C i v i l  A i r  Author i ty  t o  land 
at N e s t e r s  Vig u n t i l  t h r e e  veeks before  our  depar ture ,  More r e -  
a s s u r i n g  was t h e  news, a few days before  vie ].eft Cambridge, t h a t  
t h e  RrZF a i r -drop  had succeeded. 

From Reykjavik iie f lew by scheduled s e r v i c e  t o  I s a f j o r d u r  i n  N.T, 
I ce l and ,  and thence by a P ipe r  Aztec twin engined s i x  s e a t e r  t o  
Mesters  V i g ,  t h e  most n o r t h e r l y  a i r s t r i p  i n  Eas t  Greenland, Fly- 
i n g  a t  between 3,500 and 5,000 f e e t ,  we had unforgectable  glimpses 
of t h e  B l o s s e v i l l e  Cocst,  Scoresby Sound, Liverpool Land, t he  
S taunings  Alps, and f i n a l l y ,  Kong Oscar ' s  Fjord beside which l i e s  
Mesters  Vig a i r s t r i p ,  'de touched down j u s t  before midnight on 
11 Ju ly .  

The n e x t  evening we began tbe  vmlk which vas  t o  t ake  us a c r o s s  
t h e  I;ierner Nomta ins  v i a  t h e  Mellem Col t o  t he  v a s t  Schuchert  
Val ley  i n t o  which the  Ros l in  g l a c i e r  debouches, Poor snow condi t ions  
on t h e  crevassed e a s t e r n  s i d e  of the pas s  gave way to 8 firm surface  
on t h e  f a r  s ide ,  and enabled us  t o  make n quick descent  of the  
k c t u r u - s  g l a c i e r  i n  t h e  e a r l y  hour>s of t h e  morning. D i s t a n t  white 
shapes g l i t t e r i n g  i n  t h e  e a r l y  morning SUB proved t o  be i cebe rgs  
s e t  f a s t  i n  t b e  i c e  of Scoresby Sound, some f i f t y  mi l e s  away, 

After r e c e i v i n g  many kindnesses  dur ing  our  shor  t s t a y  a t  t h e  Malmb- 
j e r g  Nine, we moved off  aga in  t o  c r o s s  t h e  Schuchert and Lang g l a c i e r s  
with t h e i r  i n t e m i n a b l e  moraines and a r e a s  of dead i c e ,  The tundra 
between the  g l a c i e r s  was e a s i e r  going and pxovided us with p l easan t  
bivouac s i t e s .  Two days l a t e r ,  i n  t h e  a f te rnoon of 17 J u l y ,  having 
loca t ed  o u r  survey equipment cache, we a r r i v e d  a t  our Bas& c m p  s i t e ,  
on t h e  edge of the  tundra,  about a mi l e  from t h e  g l a c i e r ' s  edge. The 
a c c ~ w a c y  of t he  RAP a i r -drop  impressed us .  ?Jest of the parachutes  
were : r i thin 75 y,z~.ds of t h e  t a r g e t t  , 

It took a f W t h e r  t h r e e  days t o  o r g m i s e  base cmilpq t o  prepare t he  
survey equipment and t o  s o r t  ,and cache t h e  air-dropped supp l i e s ,  
some of which were t o  be picked up i n  e a r l y  August bjr members of t h e  
Northern U n i v e r s i t i e s  B a t u r a l  Sciences Expedi t ion p r i o r  t o  t h e i r  
v i s i t  t o  t h e  Bjornbos G l a c i e r ,  The need "c make de tou r s  t o  avoid 
l a r g e  melt-water s t reams was the  :pr incipal  reason ljfhy it took us 
s i x t e e n  hours t o  haul. and c a r r y  some 300 1-bs of s u p p l i e s  and equip- 
ment t o  'che s i - t e  of our  G lac i e r  camp, f i f t e e n  mi l e s  up t h e  Roslin.  

During t h e  next  two weeks t h e  t h r e e  R o s l m  s t ake  l i n e s  xiere surveyed 
mainly by Karney 'and B i l l i n g h u r s t  , while  Squibbs and d i l l i m s  
vrrestled with the  c a p r i c e s  of a d r i l l  motor vrhich had n o t  wintered 
well! The d r i l l i n g  tws of t en  cold and f r u s t r a t i n g  work, compensated 
f o r  on ly  by t h e  magnificence of our  surroundings,  

Af t e r  two weeks at G l a c i e r  c m p ,  a l l  f o u r  members descended. t o  Tumdra 
Base, and ciol-k: or? t he  moraines cwld snout  area was beguul. A v~eek: 
l a t e r  Squibbs and Williams l e f t  once a g a i n  f o r  G lec i e r  Camp, i n  o rde r  
t o  cont inue  r e - d r i l l i n g  the  s t ake  h o l e s ,  They r e tu rned  a week l a t e r ,  
having succesded i n  r e - e s t a b l i s h i n g  a l l  26 s t a k e s  t o  a depth of some 
2% metres .  Thei r  r e t u r n  was delayed by 48 ho.mst cont inuous snotj, 



but d e s p i t e  t h e  cond i t i ons  they  descended t h e  15 m i l e s  of g l a c i e r  
i n  s- horns. 

Two days l a t e r ,  on 21 August, we c losed  dovm Tundra Base Camp and 
began a five-day walk t o  3Aesters Vig, Aga3n we were f o r t u n a t e  i n  
having our s m v e y  equipment l i f t e d  t o  I\riesiers Big  by he l i cop te r .  
We had not  counted on t h i s ,  but  dese n a t u r a l l y  p leased  not  t o  have 
t o  r e h y  loads  on our  r e t u r n  over  t h e  Hellem Gol, f o r  much riel;- snow 
had f a l l e n  of l a t e ;  indeed, mp ve re  held up Tor 24 hours a t  t h e  
Malmbjerg Niiie because of weather condi t ionse  ?Te escor ted  two mem- 
b e r s  of t he  IJorthern V n i v e r s i t i e s  Fxpedi t ion over  t h e  c o l ,  and were 
g l ad  t o  h w e  a p a r t y  of s i x  t o  sha re  t h e  track-making, The average 
depth of s o f t  snow durrng the  t e n  hour g l a c i e r  c r o s s i n g  was ha l f  a 
metre ,  with a maxirnum of one met re ,  Shor t  s k i s  o r  snow shoes would 
have been very  u s e f u l ,  but  we had none, 

Te a r r i v e d  i n  Mesters  Vig on 25 hugust?  f l ew  t o  Reykjavik on 28 
August and by midnight on 30 August had re turned  t o  Canbridge. 

PROJECT REPORT 

1, L ~ g t ~ g f i - ~ ~ ~ ~ Q  s take- l ines  on Eos l in  <md , J l a l m ~ ~ e - & ~ L c C i ~ ~ S L  

A l l  t h e  26 s t a k e s  of t he  t h r e e  s t ake - l i nes  vverc loca ted  and t h e i r  
nevj p o s i t i o n s  were f i x e d  by t h e o d o l i t e  t r i a n g u l a t i o n ,  

Calcu la t ion  of a b l a t i o n ,  ---- 
Ablat ion s i n c  u s t  1970 was ~neasured a t  23 of t he  s t akes .  
The remaining t 'hree had melted ou t ,  

Re-es tab]-ishmerzt -- ho le s ,  
Because of d i f f i c u l t i e s  with the &rill motors Ghis took much 
longer  than  had been allowed, However a l l  s t a k e s  liere r e - s e t 9  
most of them t o  a depth o f  some 2$ metres ,  Deyith t o  xshich each 
s t ake  rias s e t  vas  recorded with da t e .  

2. _Plane-table majw~ing of lower 2 k i lomet res  of Ros l in  g l a c i e r *  

Because of -bime l o s t  on t h e  re -es  t a b l i ~ h l ~ t e n t  of t he  s t ake - l i nes ,  
and  lo^ cloud dur ing  the  few dr_,j7s reserved f o r  t h i s  a t  the  end 
of our per iod  i n  t h e  f i e l d ,  i t  \ a s  n o t  p o s s i b l e  t o  add many more 
d e t a i l s  t o  the work done i n  1970. However, two l a r g e  c a i r n s  
were b u i l t  i n  prominent p o s i t i o n s  above the  snout ,  and these  
were l inked  t o  t h e  p lane- tab le  survey of t h e  te rmina l  ice-margin 
and moraines. 

Conduct ivi ty  measure~inents of i c e  melt-water were made st repre-  
s e n t a t i v e  p o i n t s  a l o n g  the  g l a c i e r ,  These r ead ing  have been 
passed t o  Mr. 2. Davies of t he  S c o t t  P o l a r  Research 1ns t i tu t ;e  
f o r  use i n  checking n t t e n t u a t i o n  c a l c u l a t i o n s  i n  connection viith 
t h e  expedi t ion '  s r a d i o  echo-sounding p ro j ec t .  



( a )  Determination ocrraate of r eces s ion  of Ros l in  g l a c i e r  snout.  

For  reasons whict~ v i l l  appear i n  our  f u l l  r e p o r t ?  it  i s  n o t  ex- 
pected t h a t  t h e  scunpling of v i i l l ow scrub w i l l  enable  t h e  r eces s ion  
of t he  g l a c i e r  i n  recelzi; yea r s  'GO be p l o t t e d  by r e l a t i n g  the  age 
of t h e  o l d e s t  p l a n t s  a t  a given s i t e  t o  t h e  t ime elapsed s i n c e  
t h e  i c e  r e t r e a t e d  from t h a t  s i t e .  

The 1971. i c e  margins a t  t h e  Xosl in snout were mapped by plane- 
t a b l i n g  f o r  f u t u r e  c a l c u l a t i o n  of the r a t e  of recess ion .  

( b )  Recording of occ_urrence, and age of vege ta t ion  on te rmina l  
moraines. 

The t r a v e r s e s  of  t h e  R o ~ l i n  te rmina l  moraines were made; 
t h e  occurrence and age of wsl lon scrub,  and t h e  occurrence .md 
s i z e  of chamaencrion were recorded,  The l o c a t i o n  of t hese  
t r a v e r s e s  vms recorded ou the p lane- tab le  map of t h e  snout and 
t h e  te rmina l  moraines,  

The occurrence of l i c h e n  vias recorded dur ing  two t r a v e r s e s  of 
t h e  t e m ~ i n a l  moraines and m i l l  appear  on %he p lane- tab le  map, 
A map ( s c a l e  1:1000) Tras made showing occurrence of l i chen  on 
presumed o l d e r  moraines part ly .  tover-run'  by l i chen - f r ee  moraine 
and ou-t-wash d e p o s i t s  of a. more r e c e n t  da t e ,  

A l i chen  jmicro-mail;t of p a r t  of the l i c h e n  covered sur face  of an 
i d e n t i f i a b l e  boulder  s o w  500 ya rds  v e s t  of Tundra Rase Camp, 
r,-ms rmde f o r  future c a l c ~ i l a t i o n  of t h e  l i c h e n  growth r a t e  f o r  
t h a t  p a r t  of t h e  Schuchert Val ley ,  

Co l l ec t ion  of l i chen  sanpl-es. Xmples  of f i v e  types of crusts- 
ceous l i c h e n s  occu r r ing  on pebbles  i n  t bc  Schuchert Valley and 
i.n t he  Del ta  D a l  were c o l l e c t e d  f o r  i d e n t i f i c a t i o n ,  

6, Col l ec t ion  of g l a c i a l  d e b r i s  

A t  t h e  r eques t  of D r ,  D O H .  Kr ins ley ,  Sedgwick I\b.xseunl, Cambridge, 
samples of p i t s  and s i l t s  were c o l l e c t e d  from va,rioe i d e n t i f i e d  
s i t e s  ( f o r  exminaf ; ion  by scanning e l e c t r o n  microscope).  I d e n t i -  
f i c a t i o n  of t h e  s i t e s  i s  supported hy  photographs and sketches.  
Among s a , ~ p l e s  rrere layered s i l t  and g r i t  from p ro -g l ac i a l  l a k e  
beds. 

7. ldeteorolog5cal observa t ions*  

T e q e r a t u r e  and p re s su re  readings  nere  taken at  Tundra Camp on 
1-9 m-d 20 J u l y  and from 6 t o  13 August. Corresponding readings  
f o r  Nes ters  Vig f o r  t h e  period of our s t a y  i n  Greenland were 

a , Ion. obtained from. t h e  Dnnish st I-' 

16  specimens were c o l l e c t e d  ( f o r  t h e  Perse  School Biology Depart- 
ment), 15 i n  t h e  t c r m i n d  moraine a r e a  of t h e  Ros l in  g l a c i e r ,  



Lack of time meaxit tha-t  t h i s  p r o j e c t  had t o  be abandoned. 
However, one day vras spared. f o r  what wa.s 2oss ib ly  a f i r s t  
a scen t  of a 2290 metre snow peak t o  the  south of t h e  
Roslinberg, The peak, wlxicii was climbed by i t s  e a s t  f a c e ,  
immediately overlooks t h e  upper reaches  of t h e  Ros l in  g l a c i e r ,  

Map& ~g of t e rmina l  - moraines of t h e  Ros l in  Glac ier  

A network of c a i r n s  w a s  e s t a b l i s h e d  and mapped by plane t a b l e r  
Two t r a v e r s e s  were made of t h e  te rmina l  moraines (mapped by p lane  
t a b l e  w i t h  e l e v a t i o n s ) ,  D e t a i l s  shown on t h e  f i n a l  map w i l l  
inc lude  t h e  d i s t r i b u - t i o n  of willow scrub, chamaenerion and 
l i c h e n ,  as w e l l  as some topographica l  f e a t u r e s ,  These 
t r a v e r s e s  w i l l  a l s o  be p l o t t e d  as v e r t i c a l  p r o f i l e s ,  A 
d e s c r i p t i o n  ( w i t h  i l l u s t r a t i o n s )  of t he  terminal. drainage 
system of s t reams and l a k e s  of t h e  Ros l in  g l a c i e r  w i l l  be 
included i n  t h e  f u l l  r e p o r t ,  

We would l i k e  t o  thank t h e  many i n d i v i d u a l s g  f i m s  and 
i n s t i t u t i o n s  wh.0 have helped us ,  
For  t h e i r  g i f t s ,  loans ,  s e r v i c e s  o r  advice ,  we thank e spec i a l ly :  

Dr .  I<, J. YTller ;  D r ,  R. V. Swi tsur ;  D r ,  C ,  Swithinbank; 
Dr .  I-Iawtrey May; ilring Commander D. l e  R, Bird,  R-42; 
D r .  F, L. D8.wson; D r ,  G, Hal.liday; Alastair A l l a i i  Esq; 
C. L, L i f f e n  Esq; C. L, Willims Esq; Ni, H, Mcli'arlane Esq; 
R. J, Revel1 Esq; F, ~ b r e n s e i i  Esq; Herr  I-Iintsteiner;  
Frau Hint  s t e i n e r  ( s e n i o r )  ; Mrs, S t e l l a  Merz ; Nrs, Squibbs; 
Miss Jane L i t - t l e ;  Miss J u d i  Badcock. 

Royal Geographical Soc ie ty ;  Mount Everes-t Foundation; 
Augustine Cou.rtauld 52-mst ; Cambridge Ua. iversi ty  ED-gineers 
Associat ion;  S c o t t  P o l a r  Rcseavch I n s t i t u t e ;  Canbridge 
Stawnings Expedi t ion  1 970 ; Cairnbridge Un ive r s i t y  Health. Centre ; 
R1\fi' Lyneham; No. 47 A i r  Despatch Uni t ,  L4OC Lynelmn; T r i n i t y  
College, Cambridge ; Emmanuel Colle ge,  Cambridge ; Churchi l l  
College, Cambridge ; Northern U n i v e r s i t i e s  Natura l  Sc iences  
Expedi t ion t o  E a ~ t  Greenland 1971 ; The Geography and Biology 
Departments and Combined Cade-t Force,  Pe r se  School, Cambridge. 
Nordisk ~ ~ i n e s e l s l r a b  A s ,  , Copenhagen; The B r i t i s h  Sugar 
Corporat ion,  G l e n v i l i e s  Ltd; George Payne & Co. Ltd; 
Syriibol B i s c u i t s  Ltd;  The Wr-igley Company; Smith B Nephew Ltd; 
Nerck, Sharp .& Dabme Ltd;  and a l l  t h e  f ims who k ind ly  
con t r ibu ted  t o  t h e  Blocli. Ord-er Scheme, 

The e x p e d i t i o n ' s  f u l l  r e p o r t  w i l l  be publ ished i n  t he  Autumn of 
1972, It w i l l  inc lude  a d e t a i l e d  f i n a n c i a l  statement.  

PURTIGCR TNFORMATION 

A, W, B i l l i n g h u r s t  , 52 Topcl i f f  e Way, Canbridge, 




