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CORRESPO DE CE 

The Editor, 

Journal oJ Glaciolog), 

SIR, Comments on "Regime oJ an AJghan glacier" 

In the paper by Gilbert and others ( 1969, p . 58), the passage "The greater snow to the east in the 
Karakoram mountains produces a lower snow line, e.g. 4000 m on the Chogo Lungma Glacier (Vnter
steiner , 1957) ... " is incorrect. In fact, the snow line on the Chogo Lungma G lacier is 700 m higher 
and therefore hardly lower than on the Afghan glacier discussed in the paper. 

The a ltitude of the snow line was not given in the Untersteiner ( 1957[bJ ) reference quoted in the list 
a t the end of the paper by Gilbert and others, but in an earlier paper by Vntersteiner ( 1957[a] , p. 5) it 
was given as 4800 m , accord ing to Wissmann . The snow line of the Chogo Lungma area has been 
discussed in detail by Kick (1964), who gave an altitude of 4700 m , but generally in the Karakoram 
it is 5 000 m and higher. 

Gilbert and others have undoubtedly been misled by Un tersteiner 's (1957[bJ ) reference to "firn" 
at an a ltitude of 4 000 m , but in this case "firn" m eant old winter snow tha t had not m elted in June. 
According to "Mass-balance terms" (Anonymous, 1969, p . 6) , "firn" is defined as snow which has 
passed through one summer. If only Untersteiner had followed this de finition, this misunderstanding 
would have been avoided ; hence such an error may demonstrate the value of clearly defining glaciological 
terms. But in spite of this, the usage of "firn" for old winter snow in spring time will continue, since this 
term-even in a definite physical sense- is fixed in common language for a ll people in Alpine countries 
and for millions of skiers. This term should not be defined in a totally different manner for its scientific 
application . 

Macheinerweg 35, 
Regensburg, West Germany 

15 March 1969 
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SIR, Reply to Dr W . Kick's comments on "Regime of an AJghan glacier" 

I am grateful to Dr Kick for ques tioning a statement in our paper (Gi lbert and others, 1969, p. 58) 
and parti cularly for his furth er references on height of the snow line in the K arakoram. There is diffi
culty in gleaning this from expedition papers ; any error in interpretation is the authors' and not 
Untersteiner's. "Firn" is generall y und erstood but the problem is rea lly one of interpreting the snow 
line in the field , particularly in these subtropical ranges of marked reli ef. Dr Kick's point is very 

493 

https://doi.org/10.3189/S0022143000027106 Published online by Cambridge University Press

https://doi.org/10.3189/S0022143000027106


494 J OU RNAL OF G L AC IOLO GY 

pertinent, especia lly during the In ternational Hydrological D ecade with widely dispersed observers 
facing similar problems. 

De/Jartment of Geography, 
University of Newcastle upon Tyne, 

Newcastle uJJon Tyne, England 
27 March 1969 
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SIR, The stress dependence of the secondary creeJl rate at low stresses* 

The claim has been m ade in the past, and more recently (for ice) by Melior a nd Testa ( l g6g[a] ), 
that the stress dependence of the secondary creep rate (that is, the steady-state creep rate) changes at low 
stresses. We have pointed out before (Weertman, Ig67) that experimental creep rates ci ted in favor of 
such a claim usually can be dismissed because they clearly do not correspond to true secondary creep. 
Our argument is the following: In order to be certain that, at a given stress, it is true secondary creep 
which is being measured rather tha n transien t creep, it is necessary to obtain the creep rate over a total 
creep strain of at least the order of 0.1 ( IQ%) . Thus the smallest steady-state creep rate that can be 
measured reliably in a year-long laboratory test is about IQ -8(s. In Meli or and Testa's ( l g6g[a] ) work 
the tests used to show a different stress d ependence involved creep rates in the range of IQ - IO(S to IQ - II (s. 
These creep rates were described as secondary creep rates. (The o°C tes ts (Melior and Testa, Ig6g[b] ) 
led to very much faster creep rates. The authors pointed out, however, that the o°C tests had the compli
cating facto r of grain growth. These particular tests need not be taken as proof of a change of stress 
dependence of creep rate. ) 

It should be emphasized that M elior a nd Testa are well aware of the difficulty of obtaining a true 
secondary creep rate at low stresses. T hey point out that their conclusion about the stress dependen ce at 
low stresses is not conclusive because of this difficulty. The purpose of our letter is to point out that 
although Melior and Testa used creep tests that ran for almost one year, the time duration of their tests 
is, nevertheless, many ord ers of m agnitude too short to establish a true secondary creep rate at low 
stresses. T herefore, no conclusion at a ll can be made of the stress dependence of the secondary creep 
rate a t low stresses. 

An example can be cited to prove that the stress d ependence of the creep rate can be quite different 
at very small creep stra ins from what it is at large creep strains. In a microcreep experiment (which 
repeated C halmers' original experiment) on tin crystals Harris and others ( lg66) find (as did Chalmers) 
that the creep rate is proportional to stress. The tes t temperature was room temperature a nd the stresses 
ranged from about 1 to 20 bar. The to ta l creep strai n displacements were so small that an optical 
interferometer technique was required to measure them. Yet in this same stress range creep experiments 
on tin single crystals which were carried out at about 200°C and which extended to large stra ins led to 
creep rates proportional to the stress raised to about the 5th powel' (Weertman and Breen , 1956) . 

Department of Materials Science and 
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