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The A l l an  H i l l s  Main I c e f i e l d  has y i e l ded  over 1,000 meteor i te  specimens 
since the  i n i t i a l  f i n d  i n  1976 by a j o i n t  U.S.-Japanese f i e l d  par ty .  These 
f inds are exceeded only  by those from the  Meteor i te  I c e f i e l d  near the  Yamato 
Mountains which i s  over 40 t imes as large. Both i c e f i e l d s  e x h i b i t  surface 
cha rac te r i s t i c s  which appear t o  be representat ive o f  An ta rc t i c  b lue i c e f i e l d s  
t h a t  are s i m i l a r l y  located. Some o f  the  s i g n i f i c a n t  features o f  b lue  i ce -  
f i e l d s  are a r i p p l e d  o r  cupped surface, extensive orthogonal crack systems 
(2-4 mn wide), pa rabo l i ca l l y  shaped f l ow  bands and monocl i n a l  s tep- l  i k e  
features. Although meteor i tes have been recovered from var ious types o f  
t e r r a i n  i n  Antarc t ica,  the ma jo r i t y  are found on b lue i c e f i e l d s  loca ted  
upstream from f low-b lock ing mountains o r  nunataks. I n  an at tempt t o  quan t i f y  
the  movement and ab la t i on  pa t te rns  o f  a b lue i c e f i e l d ,  a f i v e  year  program o f  
measurement o f  these parameters was i n i t i a t e d  i n  1978. The surface h o r i -  
zonta l  and the  v e r t i c a l  emergent/submergent displacements were measured us ing  
the stake method i n  1978, 1979, and 1981. The r a t e  o f  ab la t i on  o f  t he  i c e  
surface was measured y e a r l y  from 1978-1982 a t  the same s ta t i ons  used f o r  
p o s i t i o n  survey determinations. The stake network i s  composed o f  20 t r iangu-  
l a t i o n  s ta t i ons  extending from the  A l l an  H i l l s  westward across the  main 
reg ion  o f  meteor i te  accumulation. A f ou r - s ta t i on  (21-24) ab la t i on  network 
was constructed i n  1978 j u s t  nor th  o f  the midpoint  o f  the network t o  prov ide 
in fo rmat ion  from the  zone o f  densest meteor i te  f inds .  I n  add i t i on  t o  these 
data, surface i c e  samples were co l l ec ted  from selected s i t e s  f o r  the  deter-  
minat ion o f  oxygen and hydrogen i s o t o p i c  r a t i os .  Table 1 i s  a l i s t i n g  o f  
ab la t i on  averages w i t h  standard deviat ions, hor i zon ta l  displacement, v e r t i c a l  
motion, and the  i s o t o p i c  r a t i o s  o f  surface i c e  from the A l l an  H i l l s  network. 
The ab la t i on  values vary wide ly  from s t a t i o n  t o  s t a t i o n  w i t h  an ove ra l l  
average o f  -4.2 cm/yr f o r  b lue i c e  and -0.8 cm/yr f o r  f i r n .  The hor izon ta l  
d isp lacement  o f  t h e  s t a t i o n s  i n c r e a s e s  i n  magnitude f r om e a s t  t o  west  
( s t a t i ons  3 t o  20) w i t h  the f a r  western s ta t i ons  averaging about 1 m/yr. The 
azimuth o f  the movement along the l i n e  i s  genera l ly  eastward. V e r t i c a l  
motion, def ined as the r a t e  o f  r i s e  o f  the i c e  surface i f  there was no abla- 
t i o n ,  seems t o  be p o s i t i v e  although e r ro r s  i n  measurement exceed the measured 
va lues  a t  most s t a t i o n s .  The c o n c l u s i o n s  reached by t h i s  s tudy  can be 
sumnarized as fo l lows:  
1 - the  surface r a t e  o f  ab la t i on  o f  the b lue i c e  averages s l i g h t l y  more than 
4 cm/yr; 
2 - the  surface r a t e  o f  ab la t i on  o f  the f i r n  averages l ess  than 1 cm/yr; 
3 - the  r a t e  o f  hor i zon ta l  displacement a t  s t a t i ons  c lose t o  the A l l an  H i l l s  
ind ica tes  l i t t l e  o r  no movement; 
4 - the  r a t e  o f  hor i zon ta l  displacement a t  s ta t ions  f a r  t o  the west o f  the  
A l l an  H i l l s  i s  about 1 m/yr; 
5 - the  v e r t i c a l  v e l o c i t y  appears t o  be emergent a t  those s ta t i ons  where 
measurement e r r o r s  are low; 
6 - i s o t o p i c  data var ies  widely between c lose ly  spaced s ta t i ons  which may 
i n d i c a t e  a complex source model f o r  the ice.  
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Table 1 

S ta t ion  
Ablat ion 

Avg . 
1978-1982 

(cm/yr 

Hor izonta l  Motion V e r t i c a l  Motion 18 
V +  V 6 O( /OO) 

1979 - 1981 SMOW 
(cm) 

6~ (O/OO) 
SMOW 
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