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SIR, 

Riference overlooked in "Determination of'liming and location cif 
waler movement and ice -Layerformation by temperature measure­

ments in subfreezing snow" by PJiffer and f-fumplzre), 

In our recent paper (PfefTer a nd Humphrey, 1996), we 
neglected to make reference to a very closely related 
pre\'ious paper (Echelmeyer and others, 1992). Since pa rt of 
Echelmeyer a nd other ' 1V0rk is nearly identical to pa rt of 
ours, wc want to draw attel1l ion here to their work. Their 
temperature measurements and subsequent a nalysis led to 
inferences about rcfreez ing and p iping at depth which are 
compatible with our conclusions. Their work also shows evi­
dence of pipes transporting water to greater depths than at 
our site (a more shallow snowpack O\'erlying superimposed 
ice ), and prO\'ides additional convincing evidence of the 
efTecti\ 'eness of piping and layeri ng processes in tl-ansport­
ing water through sub-freezing snow. 
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SIR, 

Comments 011 "Temperate ice penneabilit)l, stabiLity cif waler veins and 
jJe1'Colation cif internal mellwater" by L. Llibolltl} 

This paper begins by saying: '1\.ccording to Nye (1976), the 
outburst of glacier-dammed lakes, in pa rti cular the well­
known Iceland icjoku lh laups, should proceed from irrever­
sible broadening of the capillary veins". The paper quoted , 
in fact , says exactly the opposite. Indeed , it has a complete 
section (section 6) exp la ining why \ 'ein now should not lead 
to jokulh laups. It is hard to see how such a fundamenta l mis­
understanding could a rise but I am glad to have thi s oppor­
tuni ty ofcorrecr ing it. 

A few lines further on there is a seco nd point. Professor 
LI iboutry says "Nye's (1976) theory ... contradicts Nye and 
M ae (1972)" but does not elaborate f unher. No contradic­
tion was intended. If he could say what kind of contradic­
tion he has in mind here, I could try to reso lve it. 

H. H. f I-ills Physics Laborat01} 
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SIR, 

Reply to the comments by] Nye on "Temperate ice permeability, 
stability of'water veins and percolation cif intemaL meltwater" by 

L. Lliboutl} 

Professor Nye is r ight and I apologize. I do not remember 
whether I intended to say " .. .Iceland ic jokulhlaups might pro­
ceed .. :' instead of "should proceed", or if my wrong assertion 
came from not reading again i\ye's (1976) pape r before writ­
ing m y introduction . Anyway, my sentence should not refer to 
jokulhl aups and read: '1\..ccording to Nye (1976), an irreversi­
ble broadening of th e water veins can occur if the pressure 
difference between the ends of the vein is fixed." 

The essential point is that Nye's stabili ty ana lysis of 
water discharge through capilla ry veins was unsound , 
because capillary a nd salinity effects were ignored . Nye 
applied to \'eins Roth lisberger theory for large waterways. 
In thi s theory, m elting at the walls comes only from the 
energy loss due to the water discharge. For capil lary veins, 
thi s term, as well as the shrinking by plasticity, a re totall y 
negl igibl e. The heat nux that reaches the walls is a lmost ex­
clusi\"cly (with my notations) 

271" J(j 

cjJ = In(D/d) (BL - Bv) 

where BL and Bv a re the temperatures within the ice at the 
lenses walls and at the veins walls, respec tively. Both a re 
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gove rned by interfac ia l energies a nd respecti\'e sa liniti es. 
The heat flu x would exist without a ny wa ter di sc ha rge. A 
stable regime ex ists, however, because fo r some ve in size 
BL = Bv . 

Nye's (1976) "contradicts" Nye and M ac (1972) becau se it 
igno res the importa nt findin gs of thi s prC\' ious work. It was 
clea rl y asse rted in the a bst rac t: "Interna l melting and freez­
ing a t g rain bounda ri es a nd veins will occ ur in tempera te 
glac ier ice, with some effect, not d isc ussed here, on its p e r­
meability to water." NI y p aper affords thi s mi ssing di sc Llssion 
a nd shows that it is no t "some" effect; it tu r ns to be the essen­
ti al one. 
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. ' )1': Correspondence 

Si r 

Acknowledgement cif Prrifessor LlibollliJ"s 1'e/)[)1 to "ColI/menls b)'] 
. ,\ye on "TemjJerale ice permeabili[v, slabili[v rif waler veins and 

/Je1'rolalion cif inlernal mellwaler " ~Y L. LLibollll] H 

I am g ra te fu l to Professor Lliboutry for hi s resp onse. On the 
second p oint, he is perfectl y right in pointing out that my 
( ~ye, 1976) paper omitted the hea t fl ow between lenses a nd 
veins; th i. had indeed been treated quantita ti vely by :\Tye 
and M ac (1972), but ignoring any effec t of the different sali­
niti es a nd wi thout considering in detail the eITec t 0 11 perme­
ability. I a m glad to sce tha t Professo r Llibo Ll try has now 
gi\ "C n a tte nti on to the effec t thi s heat flu x m ay have a ll the 
permeability o f glaciers to water. 

H H W ilLs P/~Jlsics Labomlol)" 
L'nil'ersi{)1 qf Brislol, 
Brislol BS'8 ITL, England. 
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