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The appearance of the hydroxyl emission during the
day with an intensity close to that observed at night is of
interest in view of the suggested excitation mochanisms.

Bates and Nicolet® originally proposed:

H+ 0, —0H* + 0O,
Krassovsky®, on the other hand, advocated:
H4 0, 0H* + O

Recently, Wallace” has examined a model hydrogen-
oxygen atmosphere in photochemical equilibrium. He
concludes that if the hydrogen ozone reaction is responsible
for the hydroxyl emission one would expect a night-
time—day-time emission ratio of 8 : 1.

E. A, LyTLE
J. Hampsow

Electronics Wing,
Canadian Armament Research and
Dovelopmoent Establishment,
Vealcarticr, P.Q.
! Noxom, J. F., and Vallence Jones, A., Canad. J, Phys,, 3%, 1120 (1961).
* Lowe, R. P. {to be published),
* Richardscn, K, H., and Gush, H. P., Computation Centre, Univ. Toronto.
i Chamberlain, J. W., and Smith, C. A,, J, Qecphys. Res., 64, 611 (1959).
* Bates, D, R,, and Nicolet, M., J. Geophys. Res., §5, 301 (1950).
* Krassovsky, V. L., Doklady Akad. Nauk, S.5.5.R., 80, 735 (1951),
" Wallace, L., J. Atmos. Sci,,19, 1 (1962),

Sub-glacial ‘Supercavitation’ as a Cause of
the Rapid Advances of Glaciers

TEE rapid advance of the Otto Fjord Glacier reported
by Hattorsley-Smith! scems to be very similar to the
cabastrophic advances which. happenod in the Alaska
Range? and in the Andes of Santiago®. As observed on the
Muldrow Glacier, the flood of the lower part of the glacier
is associated with a collapse of the upper one. It is a slip
causcd by a reduced friction on the bed-rock. It has
nothing to do with the real floods observed on temporate
glaciors aftor a soquence of wot years®.

A decrease of the specific budget can change an accumu-
lation zone into an ablation zone. The ice can rise instead
of sink, and basal temperatures are very sensitive to this
reversal®. This, and the rising of mean air temperatures,
can bring tho basal ice to melting point on a greater area.

In a swiftly moving glacier, almost all the movement
proceeds from sliding, and so Robin’s explanation® seems
inadequate. A sudden destruction of the quasi-statical
equilibrium of the glacier can scarcely be explained by a
progressive warming of its ice. The phenomenon arises
from two facts: (1) Friction is considerably lessened when
melting water accumulates between ice and rock, at the
lee of any protuberance where ‘glaciostatic’ pressure is
lower. (2) Owing to these water-filled cavities, kinetic
friction decreases when sliding increases.

Thoso ideas were advanced some years ago”®; the cal-
culations arc summarized and improved hore.

Tee can over-ride a protuberance of the bed in threo
ways: (A) by melting and refreczing; (B) by plastic
deformation (with or without a water-filled cavity on the
down-side); (C) by generalized ‘supercavitation’., The
first moechanism is efficiont for the smaller protuberances,
the last two for tho bigger ones, so the movement is con-
trolled by the protuberances of intermediate size. In a
former theory, Weertman® only brought in mechanisms
A and B.

Woeortman’s calculation of mechanism A4 must be
changed!® as: (1) for a given stress, pressure melting is
probably three times Weertman's value; (2) basal tom-
porature ice contains an approciable amount of liquid
water, which can frooze and so bring heat to tho melting
side.

For protuberances of height a, width b, length 7. mutual
distance X, an approximate value of the slip by mechanism
A is:
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Aw, specific volume difference between ice and water;
p» density of ice; L, heat of melting; f. friction per unit
area; K’, thermal conductibility of roeck; K, thermal
conduetibility of iee. The friction is greater as b increases.
So the calculation must bo made for protuberances of
infinite width (that is to say: b = ).

To calculate the slide by mechanism B we assume that
during a time A/(2 vg) the compressive strain is 4 afa.
Taking v = Bt as the deformation law for ice, a sinus
profile for the protuberance, and putting a/A = r:
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When only mechanisms A4 and B are acting, the sliding
veloeity is, taking n = 3 and putting KT Au/JL%p = k*:
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Pertinent values are:
B = 0-2 bar® year-'; r = 0-1-0-2; f ={1-1-5 bar

It follows v = (-34-8'5 m/year, which is insufficient, as
sliding velocities of 100 mfyear or more are commonly
observed.

If a cavity filled with water at a low pressure, p, exists
on the leo of an isolated protuberance {a fact which, by
analogy with hydraulies, may be called ‘supercavitation’).
then it follows, forn = 3:
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instead of:

{h = thickness of the glacier).

This can explain the higher veloeitios found at melting
season or after heavy rain (as was found at the Kongsbre
marine front, Svalbard. last summer).

The state of affairs changes completely when water-filled
cavities are abundant. The smallor ones are inundated.
and the ice pushes only the top of the protuberances. A
new calenlation (for n = 3) has given & velooity of sliding :

mBr (egh — p)*
o = _W @ —fa"—'-

Combining the two sliding mechanisms 4 and C, higher
valuos of the total velocity v are acquainted for:

k\/—nj(pyh ~ p)
r f

So the kinotic frietion f diminishes when the sliding
veloeity increases, and in somo glaciers a catastrophic
glacier slip appears as soon as melting point is reached.
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