
CORRESPONDENCE 
The Editor, 

The Journal of Glaciology 
SIR, I ce shelves 

Glaciologists must be pleased to see that a scientist as serious as Dr. H. Wexler has come to their 
support by studying with success a problem as complex as that of ice shelves. I 

Generally speaking, I believe that the fundamental problem is one of ice flow. 
Taking the Ross Ice Shelf as an example, we can try to get an idea of its mass balance. With a 

surface area of 510,000 km. 2 and an accumulation of 17 cm. water (already determined by ShackIeton 
in 1908), the total annual accumulation is 87 km.3 water. Neglecting super- and subglacial melting, 
discharge is mainly in the form of icebergs. The total loss is: 

400 m./yr. X 850 km. (front ) X 250 m. (thickness) = 85 km.3 of ice, i.e. 77 km) water/yr. 
Then, there is 87 km.3 of accumulation and 77 km.3 of loss as icebergs. It would therefore seem that 
the Ross I ce Shelf is almost in balance. 

But in reality it is not, for we must add the contribution of big glaciers (for instance, the Beardmore 
Glacier) coming down from the ice cap, which is difficult to estimate. It seems sensible that, at its 
confluence with the ice shelf along a 40 km. front, the thickness of the Beardmore G lacier is about 
500 m. and its velocity about 5 m. /day; this gives a contribution of 33 km.3 water/yr. We must also 
add the contributions of all the other glaciers. Do these not double the accumulation? 

The Ross Ice Shelf is (by rOllgh estimate) balanced and its accumulation cannot be more important 
than its discharge. We must therefore infer that the discharge as icebergs must be more important than 
the es timated one. A consequence of this is that there must exist ice streams like those draining the 
Greenland I ce Sheet. There are active zones and quiet zones, the former having a block-movement, as 
described by Finsterwalder, whi ch does not obey the ordinary laws of flow. 

Until the questions of ice shelf discharge and contribution of glaciers, i.e. the mass balance of the 
Ross I ce Shelf, have been clarified , I think it will be difficult to solve the problem studied by Dr. Wexler. 

By research we must try to determine ( I ) the contribution of g laciers coming down from the ice 
cap, and (2) the movement a nd the loss by icebergs a long the front of the Ross Ice Shelf. 

These two problems can be solved by aeria I photogrammetry without topographic preparation, 
following the methods developed during the I.G.Y. It would be ridiculous to try classical geodetic 
methods of velocity determination by following guirling marks with a theodolite. 

When the ice strea ms have been determi ned and the respective velocities of the front of the ice shelf 
and affluent glaciers are known , th e discharge can be esti mated by using known values for thickness. 

We hope that such studies will be undertaken in the near future. 
E.\piditioll G/aci%gifjue illtema/janale all GrocllLal/d, A. BAUER 

46 ruc Geiler, 
Stmsbourg, Fral/ce. 

3 M ay 1960 
REFERE CE 

I. Wexler, H. Heating and melling of Hoating ice shelves . .Journal of CLacioLog)', Vol. 3, No. 27, 1960, p. 626-+5 . 

SIR, Recent lIIomines of a lobe of the Tay lor Glacier, Victoria L and, Antarctica 

We have read \,·ill! interest the leuer by Drs. H. J. Harrington and I. G. Speden in the March 
1960 issue of this journal.' However, after an examination of the photograph attached to that letter 
the writers would suggest a glacial ch ronology d ifferen t from that o f the original correspondents. 

To us the most striking feature of this photograph is the presence of uniformly well developed 
patterned ground over the entire valley floor and parts of the valley sides . Vie feel that a relatively recent 
retreat such as that proposed by Drs. Harrington a nd Speden does not allow sufficient time for the 
development of patterned ground up to the very edge of the glacier. Rather, we believe that the most 
probable sequence of even ts is: (I) retreat, with fOlIr sti llstands, a long time ago; (2) formation of 
patt erned ground during the long interval when the ice edge was either at its present position or further 
back- the position of the ice edge in 1959 may w ell represent a r elatively recent advance over the 
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patterned ground; and (3) present day stillstand or slight wastage of the front, permitting the form ation 
of a new moraine ridge. 

In support of this interpretation we refer to the recent work of Dr. P6",e. \ ,yO\'k ing in this area 
Pewe found little or no advance or retreat of the fronts of many glaciers since the time of Griffith Taylor's 
visit nearly 50 years ago. 2 Moreover, on the basis of a 14C date on algae in ablation moraine in front 
of the Hobbs Glacier, Pewe has stated that the minimum age for the las t, or Koet tlitz, ice cover is 
6,000 years. Moraines presumed to be of this age which nank the Garwood G lac ier arc only 200 yards 
(180 m .) from the present edge of the ice.3 

Furthermore, the occurrence of mumm ified seal carcasses in nearly every ice-free area around 
McMurdo Sound, and the C-14 tlating of one of these carcasses (which lay on g laci:1.l drift ill Taylor Dry 
Valley) at [,600-2 , 600 years of age:1 furnishes additional e\·id ence rlwt gbcier rccC'ssion has in general 
occurred q uite some time ago. 
Institute of Polar Studies, \\ 'ESTON llLAKE. JR., and JOH N HOLL[;>; 

The Ohio State UllivrI"si!y, 
12j South Oval Drive, 

Columbus 10, Ohio, U.S.il. 
30 May 196"0 
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SIR, Distant release of avalall.ches 

I read your recent article on snow and avalanches in th e NewsleUer rif the Chicago Mountaineering Club, 
Vol 13, No. 2, March 1959, and was very interested to note your sugges tion tha t avalanche releases 
a t tributed to voices m ight ac tually have resulted from propagat ion of disturbances through the snow 
for long distances. This coincides with my own opinion, and I though t you might be interested to know 
that I have from time to time observed evidence of sympathetic or distant avalanche releases in this 
manner. 

Early this winter we observed a s triking example here a t Alta . A sha llow snow cover on nor th 
exposures was converted to depth hoa l' during fair weather in December, and then overloaded by a 
couple of heavy storms early in January. The avalanche slopes were very unstable, and in onc particular 
case we released a large slab avalanche in the ski area b y artillery fire. Adjacent slopes, though not 
connected ones, a lso slid with this release, and an observer located furthey· up the \'a lley reported that 
slides on the opposite side of the mountain also fell at the same time. We w('re later able to trace cracks 
in the snow through a lmost all the a rcas between these slides up to the farth es t onc about a mile away 
over the ridge. There seems little doubt that th is sin gle artillery shell initiated cracking and re lease of 
creep tension over this wide distance, and that wherever the cracks propagated across an open , steep 
slope, an avalanch e was released. 

Last winter we had a similar situation on another area, whel'e a single arti llery shell released a 
whole series of slides along about t mile of a long ridge. I h ave a 16 mm. fi lm of this even t which shows 
very clearly the progressive release of one slide path aftcr another. 

U.S. De/Jartment of Agriculture, Forest Service, 
I Vasach National Forest , Alta, Utah. 

5 March I960 

EDWARD R. LACHAPELLE 

Avalanche Ha:UI1"d F01"eCaSler 
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