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Mitchell and others ( 1966) and L1 iboutry (1964- 65, Tom. 2, p. 829- 32) outline procedures b y which the 
unfiltered time series could be analysed for p eriodicity a nd trend if this were felt d esira ble in the light of 
the obj ections previously raised. 

With regard to the question of a relationship be tween sola r activity and var iat ions in g lac ier net 
balance it should be axiomatic that, if a rela tionship does ex ist, it is by way of the atmospheric c ircula ­
tion . However, the problem lies in rela ting variations in radiation from th e sun in the ultra-viol et 
region of the spectrum (absorbed chiefly by ozone and oxygen in the stratosphere and thermosphere 
respec tively) and variations in corpuscular radiation (interact ing with the magn etic fi eld of th e earth ) 
with g ross circulation changes in th e troposphere. 
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SIR, R efraction seismic investigation at Zemu Glacier, Sikkim : 
comments on the flaper oJ R. N. B ose, N . P. D ulla and S. M . Lahiri 

It happens rather often that form er g lac iological work has been d one in vain because succeeding 
explorers do not know about it. This is p a rticu larly bad in cases when such things as special glac ier 
maps remain unknown , which could provide valuable information and d ata for following stud ies. 

The seismic investigations at Zemu Glacier, Sikkim, (Bose a nd others, 1971 ) may b e an example. 
The authors have carefully studied a nd used the work of severa l pred ecessors, but have obviously not 
known a nd therefore not used the g lacie r map of the Zemu wh ich h as been published together with a 
d e tailed a rticle on the same glacie r (W ien , 1933). The map shows the state of the g lacie r in 193 I a nd , 
together with other data in the a rticle, can be compared with th e results of the recent work. To give 
a n exampl e : the seismic c ross-section mcasured in 1965 could be studied together with th e ve locity 
profi les across the g lacier m easured by photogrammetry in 193 1 at altitudes of 5 250 and 4600 m, the 
latte r rather near the recent seismic section at 4 500 m . The ice d epth of 3 10 m at this section (Bose a nd 
others, 197 I , fig. 9, p. I 19) shows tha t the thickness of 220 m which Finsterwa lder ( 1933) computed by 
using Somigliana's a nd L agally's formu la for a place higher up a nd nearer the equilibrium lin e (a t 
about 5 400 m ) is probably m uch too sm a ll. This is another exa mple of the fact which has become well 
known in the meantime, that the ice d epth cannot be determined from values of the surface velocities . 

Perhaps a bibliography of glac ier maps a nd other existing data arranged in a geographical ord er 
could change the present unsat isfactory situation , as a result of which valua ble glaciological work 
rem a ins unused. Such a bibliography could be confin ed to remote regions w h ere literature is obviously 
difficult to discover and to obtain. It should conta in old reports, papers, ske tches, pictures, a nd maps, 
together with complete references a nd short notes about the information which can b e expected . Such 
a survey on former literature would be a valua ble con tribution to the IHD. 
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S IR, A technique for jJroducing strain:free flat surfaces on single crystals of ice 

The paper by Tobin and Itagaki ( 1970) reminds m e of a possibly useful experim en t made many 
years ago in a cold room at the U .S. Snow, Ice a nd Permafrost R esearch Establishment. Rods 5 X I X 0.5 
cm were cut from a M endenhall G lac ier single crystal with the long dimension approximately p a rallel 
to th e c-axis. At - 10° C the rods were broken by slowly pressing over the ed ge of a bench . They 
usually broke in cleavage normal to the c-axis, yielding apparently p erfec tly flat mirror surfaces. 
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S IR, A technique for jJroducing strain:free flat surfaces on single crystals of ice: 
comments on Dr H. Bader's letter 

I have tried th e m ethod d escribed in the lette r by Dr Bader a lthough my previous exp erience with 
the m ethod never produced satisfactorily flat surfaces. Usuall y the upper half to two thirds o f the 
fractured surfaces were flat a nd mirror-like. However, careful observation of a bout a dozen surfaces 
examined revealed that none were c rysta llographically flat and smooth , unlike the cleaved surfaces of 
NaC!. The surfaces were a lways slightly curved and often showed surface patterns resembling conchoidal 
cleavage or Ltider lin es. Consequently, the method was inadequate for th e surface self-diffusion study. 
I wonder if the method can produce p erfectly flat su rfaces of appreciable size a nd if so, with what 
probability. 

l\1icro-hardness tests were conducted immediately after preparation by Bader's method a nd again 
about 24 h later. I found no appreciable differen ce between them a nd the value agreed with the freeze 
ta p method, which indicates that the surface is strain-free. The thermal etch pit d ensity was 3 X 104/cm 2 , 

typical of the bulk d ensity of this type of specimen and no appreciable cha nge is observed during subli­
mation , which supports the conclusion that the method is strain-free . 

Bader's method may be u seful in certain cases b ecause it is strain-free, although th e size and ori enta­
tion of the surface is limited , and the waste of the material is qu ite large. 

U.S. Army Cold Regions Research and Engineering Laboratory, 
Hanover, New HamjJshire 03755, U. S.A . 

I4 iVIay 1971 

K AZ U I-lIKO I TAGAKI 

https://doi.org/10.3189/S0022143000022632 Published online by Cambridge University Press

https://doi.org/10.3189/S0022143000022632

