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GLACIOLOGICAL LITE R ATURE 
THI is a selected list of glaciologica l literature on the scientifi c study of snow and ice a nd of their effects on the 
Earth; for the litera ture on polar expeditions, a nd also on the " applied" aspects of glaciology, such as snow 
ploughs, readers should consult the bibliogra phies in each issue of the Polar R ecord. For Russian material the 
system of transliteration used is that agreed by the U .S. Board on Geographic Names and the Perma nent 
Committee on Geographical Names for British Official Use in 1947. R ead ers can greatly ass ist by sending reprints 
of their publications to the Society, or by informing Dr J. W . Glen of publica tions of glaciological interest. It 
should be noted that the Society does not necessa rily hold copies of the items in this list, a nd a lso tha t the Society 
does not possess facilities for microfi lming or photocopying. 

GENERA L GLACIOLOGY 

GROSVAL'D, M. G. Glaciological a nd geomorphological research in the Eurasia n Arctic with special reference to 
the Barents Sea area. Musk-Ox, No. 7, 1970, p. 10- 27. [Genera l account of Soviet research .J 

K EELER, C . M. Snow a nd ice. Eos. T ransactions, American Geophysical Union, Vol. 52, No. 6, 197 1, p. 295- 302. 
[Genera l review with extensive bibliography.J 

KOSLOWSKI, G. Die WMO-Eisnomenkla tur. D eutsche Hydrographische Zeitschrift, Jahrg. 22, Ht. 6, 1969, p. 256- 67. 
[World M eteorological Organization revised (1967) list of ice terminology.J 

MARKOV, K . K. , and others. The geography of Antarctica, by K. K. Markov, V. 1. Bardin, V. L. Lebedev, A . 1. Orlov and 
1. A. Slryetova. J erusa lem, Israel Program for Scientific Translations, 1970, vi, 370 p. [Includes chapters on 
glaciation, periglacia l features, climate and geology. Tra nslat ion of Geografrya Antarktid)l. Moscow, Izdatel 's tvo 
" M ysl", 1968.J 

MILLER, M . M . Glaciological and geologica l in ves tigations on the 1965 M ount K ennedy, Yukon, expedition. 
National GeograjJhic Society Research R eports, 1965 projects, 197 1, p. 161 - 79. [Describes activities .J 

TUS HI NSK IY, G. K. , and others. Inzhenerno-glyatsiologicheskoye rayonirovan iye Sovetskogo Soyuza [Zoning of the 
Soviet Union from the viewpoint of engineering glac iologyJ. [By] G. K . T ushinskiy, Ye. S. Troshkin a, N. M . 
rVl.alinovskaya. Vestnik Moskovskogo Ulliversiteta, Ser. 5, 26 God , [No.] I, 197 1, p. 3- 7. [Distribution of ice 
phenomena which impinge on huma n ac tiviti es : ava lanches, glaciers, Roa ting ice a nd others.J 

GLACIOLOGICAL INSTRUMENTS AND METIIODS 

BOGO RODSKIY, V . V. , alld others. R adiofizicheski ye issledovaniya v Arktike i Anta rktike [Radiophysical studies in 
the Arctic and Anta rctic]. [ByJ V. V. Bogorodski y, A. V. Gusev, V. A. Spitsyn. P roblemy Arktiki i Antarkliki, 
Nos. 36- 37, 1970, p. 160- 73 . [Radio echo-sou nding of ice and other remote sensing techniques app licable in 
pola r regions.] 

ISHIKAWA, M., and others. Sugi to karamatsu no keitai ni yoru sekisetsushin no suitei [Estimation of snow depth 
by tree forms of Cryptomeria J aponica and .J apanese larch]. [By] M. Ishikawa, T . K awaguchi [a nd] S. SaW. 
Seppyo, [Vol.] 32, [Nos.] [- 2, 1970, p. 10- 17. [Depth may be estima ted by relation to height of branches 
drooping because of weight of snow or by study of scars on trunks due to bending or breaking of branches 
by snow. English summary, p. 17.] 

SUG IYAMA, T. Kuchu shashin ni yoru sanchi seki se tsu no sokutei [Snow survey by ae ria l photography in a 
mountainous region]. Sepp)IO, [Vol.] 32, [No.] 3, 1970, p . 55- 62 . [Method used successfull y in J a pa n. 
English summary, p . 62 .] 

'<\' E1SS, H . V. , and others. Selenium and sulfur in a Greenland ice sheet. R ela tion to fossil fuel composition, [by] 
H. V. Weiss, M. Koide, E. D . Goldberg. Scimce, Vol. 172, No. 3980, 1971 , p. 26 1- 63. [R a tio of Se to S is 
indica tion of age of sample.] 

YOS HIDA, Y. H y6j6 ka ra no onky6 sokushin ni tsuite [Echo-sounding [of ice-covered wa ters] from the surface 
of the ice]. Nankvoku Shi~vo : Antarctic R ecord, [No.] 34, 1969, p. 14- 22 . [Outline of equipment a nd results of 
echo- ounding experiments on lake ice a nd sea ice near " Syowa" sta tion, Antarctica.] 

PH YS ICS OF ICE 

ADAMSON, A. W. , and others. Contact a ngles on molecular solids. I. I ce, b y A. VV. Adamson, F . P. Shirley, and 
K . T. Kunichika. J ouTllal of Colloid and 1nteiface Scimce, Vol. 34, No. 3, 1970, p. 461 - 68. [Data for a number 
of liq uids on polycrystalline ice a nd CS, on basal plane of single crystal. Discussion of results in terms of 
whether surface is liquid-like.] 

ANTHONY, T. R. , and CLINE, H . E. Therma l migration of liquid droplets through solids. JouTIlal of Applied Physics, 
Vol. 42, 10. 9, 1971, p . 3380-87. [Study of irreversible processes which occur when droplets migrate under 
a therma l gradient. Experiments performed on brine drops in K C I, but with a pplications to ice.] 

ARNOLD, G. P ., and others. eutron diffraction study of ice polymorphs under helium pressure, [byJ G. P. Arnold, 
R . G. W enzel , S. W. R a bideau, . G. Nereson a nd A. L. Bowma n. J ournal of Chemical Physics, Vol. 55, No. 2, 
197 1, p. 589- 95. [D, O polymorphs studied to 3.5 kba r. Phase bounda ries and compressibilities reportcd, 
also crystal structures including ice Ill .] 

BARNES, P ., and others. Friction and creep of polycrysta lline ice, by P. Barnes, D . Tabor and J. c. F . Wa lker. 
Proceedings of the Royal Society of London, Ser . A, Vol. 324, No. 1557, 197 1, p . 127- 55. [Uniaxial compression 
and hardness tes ts of a wid e range of strain-rates between 0° and - 48° C. Fric tion experiments of movemcnt 
of cone of ice on ha rd surface. Applications to glacier Row.] 
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BASSETT, D. R ., and others. Adsorption studies on ice-nuclea ting substra tes. H ydrophobed silicas a nd sil ver iodide, 
by D. R . Basse tt, E . A. Boucher a nd A. C. Zettlemoyer. J ournal of Colloid and Interface Science, Vol. 34, No. 3, 
19 70, p. 436- 46. [Study of properties need ed for effective heterogeneous nucleation of ice.] 

BELL, j. D., alld olhers. Proton magneti c resonance evidence of a liquid phase in polycrysta lline ice, by j. D. Bell , 
R. \V. Mya lt, R. E. Richa rds. Nature, Physical Science, Vol. 230, No. 12, 1971 , p. 91 - 92. [Letter. Evidence 
tha t a small proportion of the protons are in a liquid-like sta te is discussed and various possible explana tions 
a re considered.] 

BEZVERKHNIY, SH. A ., and others. lzluchatel'naya i otrazha tel 'naya sposobnost' l'da v infrakrasnoy oblasti spektra 
[Emissivity and reflec tivity of ice in the infra-red region of the spectrum]. [By] Sh. A. Bezverkhniy, M. A. 
Bramson, Ye. V. M oiseyeva . Izvestiya Akademii Nauk SSSR. Fizika Atmoifery i Okeana, Tom 6, No. 3, 1970, 
p. 314- 17. [Computer calcula tion . English transla tion in h vestiya. A cadenry of Sciences, U.S.S .R . Atmos/Jheric 
and Oceanic Physics, Vol. 6, No. 3, 1970, p. 177-79 .] 

BUNYATYAN, B. KH., and others. 0 vtorom momente linii protonnogo magnitnogo rezonansa l'da [Second moment 
of the proton magnetic resonance line of ice]. [By] B. Kh. Bunyatya n, D . A. Zhogolev, 1. V . M a tyash . 
Ukrainskiy Fizicheskiy Z lIumal [Russia n-language edition] , T om 15, No. 11 , 1970, p. 1921 - 23. [Theory a nd 
experiment. Bes t agreement with particular molecular pa rameters.] 

BURGMAN, j . O . Proton dyna mics in ice studied by inelastic sca ttering of slow neutrons. Atompraxis, 16. jahrg., 
Ht. 5, 1970, p . 324- 28. [Studies of pure and KOH-doped ice from 143 K to the melting point. Compa rison 
of results with infra-red a nd R a man spectroscopy data.] 

CAMERON, j. A. , and others. Mossbauer effect of ferrous ions in cubic ice, [by] j. A. Ca meron and L. K eszthelyi, 
G . Nagy and L. Kacsoh. Chemical Phy sics Letters, Vol. 8, No. 6, 1971 , p . 628-30. [Differential therma l 
a nalysis used to identify phase cha nges from ice III or ice V to ice l c. Mossbauer measurements unaffec ted 
by presence of ice l c.] 

CHAMBERLAIN, j. S., and FLETCHER, N. H. Low temperature pola ri za tion effec ts in ice. Physik der kondensierlell 
Materie, Bd. 12, Ht. 3, 1971 , p. 193- 209. [Peaks in electric current observed when HF-doped ice is warmed 
up in an electric field. Explanation in terms of point defec ts in ice.] 

DAWSON, R. , and H UTCHINSON, W. C . A. Electrification accompa nying the freezing of wa ter. (blarterfy J ournal if 
the Royal M eteorological Society, Vol. 9 7, No. 411 , 1971 , p . 11 8- 23. [Study of factors a ffec ting elec trifi ca tion 
mechanism.] 

GENADlEV, N. Freezing of water under the action of AgI a t tempera tures close to 0°. Doklady Bolgarskoy Akademii 
Nauk, T om 23, No. I I, 1970, p . 1345-48. [Study of forma tion of gra pe-like deposits which, if cooled to - 5° 
to - 7° C may then act as freezing nuclei a t higher tempera tures. ] 

GOLD, L. VV. Process of fa ilure in ice. Carwdian Geotec/mical J ournal, Vol. 7, No. 4, 19 70, p . 405- 13. [Presents 
information on fa ilure behaviour of columnar-gra ined ice during compressive creep a nd consta nt stra in-ra te 
tests. Describes role of crack formation in esta blishing fa ilure condition.] 

C OODRICH, L. E . R eview of radiation a bsorption coeffi cients for c1car ice in the spec tra l region 0.3 to 3 microns. 
Canada. National Research Council. Division of Building Research. T echnical Paper No. 33 I, 1970, 14 p . [Litera ture 
survey with graph of best va lues.] 

CUREVICII, I. I., alld others. Dvuzhchas totnaya pretsessiya myuoniya v magnitnom pole [Two-frcquency precession 
of muonium in a magnetic field]. [By] I. 1. Gurevich [a nd 8 others]. Z hurnal Eksperimentalnoy i T eoreticheskoy 
Fiziki, T om 60, Vyp. 2, 1971 , p. 471 - 82 . [Hyperfine splitting studied for muonium in, a mong other things, 
ice. English transla tion in Soviet Physics- JETP, Vol. 33, No. 2, 1971 , p. 253-59.] 

H AMLET, P., and K EVAN, L. Optical bleaching of trapped electrons in y-irradiated a lka line ice. Location of 
energy levels. J ournal of the A merican Chemical Society, Vol. 93, No. 5, 1971 , p . 11 02- 06. [Electron pa ra­
m agnetic resona nce study indicates sha llow tra ps. Discussion of where d e-trapped electrons go.] 

H ARRIS, F. S ., jT. Wa ter a nd ice cloud discrimina tion by laser beam sca ttering. Applied Opt ics, Vol. 10, No. 4, 
197 1, p . 732- 3 7. [Angula r distribution of various pola ri za tion para meters can be used to identify ice clouds 
remotely.] 

HI GASHl, A. , and F UKUDA, A. K ori no kessho no koshikekka n no X-sen-teki kenkyu [Investiga tions of la ttice 
defects in ice crysta ls by the methods of X-ray diffraction] . NiP/Joll K esshO Gakkai-shi, [Vol.] 13, [No.] 2. 

1970, p . 58-67 . [Review pa per. Emphasis on study of asterism of Laue pa ttern a nd on use of diffraction 
topographs to reveal dislocations and their motion.] 

HOEKSTRA, P. , and others. Microwave dielectric measurements on anoma lous water, [by] P. H oekstra, C . Swinzow, 
S. Ackley, W. T. Doyle. Nature, Physical Science, Vol. 229, No. 3, 1971 , p. 92-94. [Some samples of a noma lous 
wa ter show norma l dielectric behaviour, others show much lower dielec tri c consta nt a nd dielec tri c loss than 
normal wa ter.] 

H OLZAPFEL, VV. B. Melting curve a nd the equa tion of state of ice VII in the 100 kba r ra nge. H igh T elll/)eratures. 
High Pressures, Vol. I, No. 6, 1969, p. 675- 77. [X-ray measurements on ice VII used to deri ve equa tion of 
sta te. Doubt cas t on experimental melting curve of Pistorius a nd others.] 

H UNTE R, C. E ., and D ONN, B. Effect of m ethane, a mmonia, a nd silica tes on the 3.07-micron ice a bsorption in 
interstellar grains. Astrophysical J ournal, Vol. 167, No. I, Pt. I, 19 7 I, p . 71- 75. [Labora tory measurements 
show no change in a bsorption ba nd positions except for silica tes, a nd cha nges in relati ve intensities cannot 
explain absence of 3.07 J.Lm interstellar ba nd.] 

I NOUE, K . Slowing down of neutrons to very low tempera tures by cold solid hydrogenous mod era tors. J ournal if 
Nuclear Science and T echnology, Vol. 7, No. I I, 1970, p . 580- 87. [Neutron tempera ture is much higher tha n ice 
tempera ture when ice is ve ry cold. Expla na tion in terms of mecha nism of in teraction between neutrons a nd 
ice.] 

j ELLl NE K, H. H. C., alld CHATTERJEE, A. K. Diffusion of radioacli ve sodium in polycrysta lline ice. PI~ysica Status 
Solidi A , Vol. 4, No. I, 1971 , p . 173- 79. [Activa tion energies for la ttice a nd gra in-bounda ry diffusion simila r 
to those for Cs ions. R ela tion with other relaxa tion processes, a nd na ture of gra in bounda ries, discussed .] 
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K"~lB, \V. B. H ydrogen-bond stereochemistry and "anomalous water". Science, Vol. 172, No. 3980, 197 1, 
P.23 1- 42. [General survey of theories of anomalous water shows tha t they are a ll inconsistent with existing 
concepts of H-bond stereochemistry. ] 

K AIVAMuRA, T ., and K UROIWA, D . M age ni tomonau kori no teimen-pitto no kyodo [Behaviour of e tch pits on the 
basa l plane of ice associated with bending]. T eion-kagaku : Low T emperature Science, Ser. A, [No.] 28, 1970, 
p. 63- 72. [Etching a sample immediately after bending produced etch pits a nd etch channels, the la tter 
being a ttributed to disloca tions producing non-basal slip moving under stress relaxation . Study of their 
velocity and direc tion. English summary, p. 71 - 72 .] 

K ESZTHELYI, L. Mit tudhatunk meg ajegrol magfizikai m6dszerekkel [Wha t is to be lea rned a bout ice by nuclea r 
physical methods] ? Fizikai S zemle, 20. Evfolyam, 8. Szam, 1970, p . 242- 48. [Mossbauer a nd nuclear 
magnetic resonance studies a nd what they tell us a bout frozen solutions of Fe a nd Ta salts.] 

KITAHARA, T. , and others. Kori no kodo no sokutei. I!. Omo ni kesshomen ni yoru kodo no chigai ni tsuite 
[M easuremen t of hardness of ice single crysta ls. II . Principally concerning ha rdness changes with crysta l 
surface]. [By] T. Kitaha ra, T . Kawa mura, T. Kobayashi. T eion-kagaku : Low T emperature Science, Ser. A, 
[No.] 28, 1970, p . 81 - 95. [Indentation hardness tests show ( 1120) plane harder than (0001 ) below - 1° C. 
English summary, p . 95.J 

K OSTER, A. S. Oxygen K emission spectra of ice, solid carbon dioxide, a nd solid alcohols. Applied Ph),sics Letters, 
Vol. 18, No. 5, 197 I, p. 170- 7 I . [Measurement. Comparison of results with electron spectroscopy da ta.] 

KVAJIC, G ., and BRAJOVIC, V . Anisotropy of growth of polycrysta lline ice in constitutionally supercooled water. 
Canadian J ournal of Plrysics, Vol. 49, No. 14, 197 I, p . 1861 - 64. [Observa tions of encroachment of crysta ls of 
differing orienta tion as ice grows a nd discussion of mechanism.] 

LOCK, G. S . H., and NYREN, R . H . Analysis of fully-developed ice forma tion in a convec tively-cooled circula r tube. 
In ternational J ournal of Heat and M ass Tranifer, Vol. 14, No. 6, 197 I, p. 825- 34. [Theoretical a na lysis.] 

M AENO, N. Enka-kariumu-hyo no yuden-bunsan . 1. Koon-ryoiki ni okeru yuden-bunsan .- II. Teion-ryoiki ni 
okeru yuden-bunsan [The dielectric dispersion of KCI ice. 1. Dielectric dispersion in the high temperature 
region.- Il . Dielectric dispersion in the low tempera ture region]. T eion-kagaku: Low T emperature Science, 
Ser. A, [No.] 28, 1970, p. 1- 15, 17- 22. [Two pa pers reporting results above a nd below the eutectic tempera­
ture. English summaries p. 14- 15,22.] 

MAENO, . Kori no naibu-yuka i to hyomen-yukai no ka nsatsu [Observa tions of internal and surface melting of 
ice]. T eion-kagaku: Low T emperature Science, Ser. A, [No.] 28, 1970, p . 23- 31. [Study of nuclei for Tyndall 
figures, wave-length necessary for Tyndall figure forma tion and mode of surface melting under rad ia nt hea t. 
English summa ry, p. 30- 3 I.] 

MAJOUBE, M . Fractionnement en IBO entre la glace et la vapeur d 'eau . J ournal de Chilllie PII)'sique et PII)'sicochimie 
B iologique, Tom. 68, No. 4, 197 I, p. 625- 36. [M easurement of fractionat ion factor of IBO betwcen ice and 
water vapour.] 

M ARTIN, D . H . Experimenta l studies of a low-pressure a ir- water vapor- ice system. J ournal of Vacuum Science and 
T echnology, Vol. 7, No. 3, 1970, p . 434- 39. [Study of evaporat ion of ice at low air pressures and of resulting ice 
temperature.] 

:rVrICHAELI, G. Propagation kineti cs of steps growing on the basa l pla ne of ice crysta ls. Sature, Physical Science, 
Vol. 230, No. 13, 197 I, p . I 17- 18. [Sharp phase tra nsition in ice surface observed a t 264- 27 I K explained by 
forma tion of interfacial water layer.] 

MI NTON, A. P . The fa r-ultraviolet spectrum of ice. J oumal of Plrysical Chemistry, Vol. 75, No. 8, 197 I, p. 11 62- 64-
[Measurements from 180 to 186 nm show results less like liquid wate r than expec ted .] 

MITZDORF, U ., and H ELMRElcH, D. E lastic consta nts of D 20 ice and va riation of intermolecular forces on dcutera­
tion. J ournal of the Acoustical Society if America, Vol. 49, No. 3, Pt. 2, 1971 , p. 723- 28 . [Measurement of single 
crystal elastic stiffnesses of D 2 0 between 0° a nd - 140° C and deduction of molecular force consta nts. J 

MOGENSEN, 0., and others. Angula r correlation of a nnihilation photons in ice single crysta ls, by O. M ogensen, 
G. Kvajic, M. Eldrup, a nd M . Milosevic-Kvaj ic. Physical R eview B , Third Ser. , Vol. 4, No. I, 197 I, p. 71- 73 . 
[Narrow centra l peak and side peaks observed. All attributed to parapositronium a nnihilation, the side 
peaks showing positronium is deloca lized in ice.] 

NEVSKIY, A. S., alld MALYSHEVA, A. I. M assoobmen i teploperedacha pri pladenii I'd a v rastvorakh soley [lYrass 
a nd heat tra nsfer during the melting of ice in sa lt solutions]. Jll zhellem o-Fiziclzeskiy Z hzmwl, Tom 19, Vyp. 4, 
1970, p. 652-58 . [Mass and heat tra nsfer coeffici ents determined under va rious convec tion and bubbling 
conditions. English summary, p. 658.] 

PAREN, J. G., arzd WALKER, J. C. F. InAuence of limited solubility on the elec trical a nd mecha nical propenies of 
ice. Nature, Ph),sical Science, Vol. 230, No. 12, 197 I, p. 77- 79 . [Effect of impurities forming a second phase on 
the properti es of ice is discussed.] 

PICK, M . A. , and others. The specific hea t of pure a nd doped ice nea r 120° K , [by] M . A. Pick, H. \ Venzl and H . 
Engelha rdt. Zeilschriftfur }latlliforschung, Bd . 26A, H t. 5, 197 I, p . 810- I 4 . [Anomaly obselyed that suggests a 
pa rtial ordering of hydrogen below this temperature.] 

PISLER, E., and ATKINSON, VI/ . R . Atmospheric elec tri ca l discha rges in the presence of water and ice particl es. 
J ournal of CeofJII)'sical R esearch, Vol. 76, No. 12, 197 I, p . 2805- 24. [Photographic examination of va rious 
electrical di scharges in volving water or ice in simul ation of thunder-storm envi ronment.] 

R AMSEIER, R. O. M echan ical behaviour of ice a t high temperature. Bulletin of the Americall Pll)'sical Society, 
Ser. 2, Vol. 15, No. 6, 1970, p. 8 12. [Abst ract on ly. Constant stress and consta nt stra in-rate tests on ice of 
different textures from - 35° C to - I ·5° C.] 

RASMUSSEN, D . H ., alld M AcKENzm, A. P. The glass tra nsition in a morphous wa ter. Applica tion of the mea urc­
ments to problems a rising in cryobiology. J ourtIal of Pll)'sical Chemistry, Vol. 75, TO. 7, 197 I, p. 967- 73. 
[Values for glass transition tempera ture of aq ueous solutions of glycerol, ethylene glycol, and methanol. 
measured by diffe ren tial thermal a na lysis, we re ex tra polated to ob tain values for amorphous wa ler.i 
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ROGERSON, ]. E ., and CHAYT, G . A. Tota l melting time in the a bla ting sla b problem. Joumal of Applied Physics, 
Vo!. 42, No. 7, 1971 , p. 2711 - 13. [Exac t theoretical solution for time to melt a slab when melted material is 
immediately removed .) 

SATO, N., and KOBAYASHI, T. Yoka-gin to yoka ammonia de kegasareta kori no hyomen ni arawa reru ka ida n-teki 
seicho [Growth steps on a surface contamina ted with AgI a nd NH. I particles]. T eion-kagaku : L ow T empera­
ture Science, Ser. A, [No.) 28, 1970, p . 73- 80. [High growth steps observed on basal surfaces of ice growing 
from vapour if both AgI and NH4l a re present, but not with either by itself. English summary, p . 80.] 

SESSELMANN, 1., and H ELMRElCH, D. Einfluss von F ehlstellen und Verunreinigungen auf den Ordnungs­
Unordnungs-Ubergang im hexagonalen Eis lh. Zeitschrift f ur N aturjorschung, Bd. 26A, Ht. 5, 1971 , p . 803- °9. 
[Measurements of elas tic constant C33 in pure a nd HF-doped DzO ice show a n anomaly in the doped ice 
below 150 K opposite in sign from that found for H zO ice.] 

SHlBA, K ., and TANGE, S. Seppyo no ga nsui-ritsu no sokutei [Measurem ent of the free wa ter content of snow or 
ice]. ay ,; B utsuri, [Vo!.] 39, [No.] 12, 1970, p. 1101 - 05. [Appara tus for measuring free water content based 
on fact tha t appa rent mass in wa ter a t 00 C depends on moisture content. English summa ry, p . I IOI .] 

SUZUKI , S. Kori no bikessho no sodaika ni ka nsuru kenkyu. H.- Ill [Study of grain coarsening of microcrys tals 
of ice. H .- Ill] . T eion-kagaku : Low T emperature Science, Ser. A, [No.] 28, 1970, p. 33- 45, 47- 61. [Grain 
growth of ice on a glass slide. H deals with cha nges during gra in growth a nd HF impurities left at original 
grain bounda ries. III reports three methods of m easuring grain-boundary energy. English summa ries, 
p . 44- 45, 60- 61.] 

T AKAHAsHI, T. , and WAKAHAMA, G . Toki ni okeru M endenhoru-hyoga-chosa. H yogahyo no denki-dendodo no 
sokutei. Hyoga-na ibu no mizu no zonzai [A study of M endenhall Glacier ice in winter. M easurement of 
electrical conductivity of glacier ice. Existence of liquid water in the tempera te glacier]. T eion-kagaku : L ow 
T emperature Science, Ser . A, [No.] 28, 1970, p. I05- 1 I . [Conductivity of glacier ice single crystals. Coeffi cient 
of permeability a lso d educed. English summary, p. I 11.] 

TAN KIN, R . S., and FARHADIEH, R . Effects of therma l convection currents on formation of ice. In ternational 
J oum al of Hea t and M ass T ransfer, Vo!. 14, No. 7, 19 71 , p. 953- 61 . [Interferometer used to obtain isotherms 
in liquid and hence d educe convection pa ttern . C ritical R ayleigh number for freezing from below d educed. ] 

THOMAS, R. H . Flow la w for Anta rctic ice shelves. Nature, Physical Science, Vol. 232, No. 30, 1971, p. 85- 87. 
[Data on spreading of ice shelves used to deduce steady-sta te flow law of ice d own to 0.04 MN m - z.] 

UNWIN, P . N . T ., and M UGURUMA, ] . Tra nsmission electron microscopy of ice. J ournal of Applied Physics, Vol. 42, 
No. 9, 197 1, p. 3640- 41 . [M ethod of producing specimens a nd observation of cavities in the ice. Expla na tion 
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radicals. (In Adams, G. E ., and others, ed. Charged particle tracks in solids and li quids. Proceedings of the second 
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Institu te of Physics a nd the Physical Society, [CI970] , p. 86- 92. (Institu te of Physics and the Physical 
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L AND ICE . GLACIERS. I CE SHELVES 

ALIVERTJ, G . " Surges" dei ghiaccia i d ella regione alpina . B oLLettino del Comitato Glaciologico Italiano, Ser. 2, No . 18, 
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ARNASON, B. T vivetni i grunnvatni og j oklum a Isla ndi. J okuLL, [Vol. ] 3, Ar 18, 1968, [pub.] 1969, p . 337- 49· 
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BELLONI, S. Il bila ncio idrologico d elle Vedrette del San Giacomo. BolLettino del Comitato Glaciologico Italiallo, 
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SICURDSSON, F. H. R eport on sea ice off the Icela ndic coasts, O ctober 1967 to September 1968. J okull, Ar 19, 
1969, [pub .] 1970, p . 77-93. [More d rift ice observed than in a ny year since 1888.] 

SPENCE, E. S. An empirica l approach to time of freeze-up a nalysis. Albertall Geographer, No. 7, 197 1, p . 6- 1 I. 
[R elationship established between time of ice forma tion a nd the hydra uli c va riables of stream depth, st ream 
velocity, and dista nce from the neares t ba nk.] 

TABATA, T. R ed a ni yoru ryiihya ka nsoku . Il [Observa tions of drift ice movement by the sea ice radar ne twork. 
Il]. T eion.-kagakll: Low T emperature Science, Ser. A, [No.] 28, 1970, p. 30 1- 10. [R esults of observa tions from 
the Sea of Okhotsk. English summary, p. 309- I 0.] 

TSURlKOV, V. L. Formi rovaniye i izmeneniye solenost i morskogo l'da [Forma tion and cha nge of sa li nity in sea 
ice]. (Ill Bruyevich, S. V. , ed. Khimicheskiye resurry mortry i okeanov [Chemical resources of the seas and oceallsJ. 
Moscow, Izdatel's tvo " Nauka", 1970, p . 3- 1 I. ) 

\"OLKOV, N . A ., and olhers. Osnovnyye itogi zad achi raz ra botki m etodiki do lgos rochnykh ledovykh prognozov dl ya 
a rkticheskikh morey [Main results and tasks in working out methods of long-ra nge ice forecasts for Arcti c 
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seas). [By] N. A. Volkov, Z. M. Gudkovich, A. A. Kirillov, Ye. G. Kovalev, A. V. Smetannikova, \ .. A. 
Spichkin . Problemy Arktiki i Antarktiki, Nos. 36- 37, 1970, p . 86- 106. [Recent Soviet work.] 

WEBER, ]. R. , a/ld LILLESTRAND, R . L. M easurement of tilt of a frozen sea. Nature, Vol. 229, No. 5286, 1971, 
p. 550- 51. [Accurate hydrosta tic levelling system d eveloped and tested near the North Pole and in the 
Gulf of St. Lawrence. R esults presented.] 

WILLlAMS, G. P . Predicting the date of lake ice breakup. Water R esources Research, Vol. 7, No. 2, 197 1, p . 323- 33. 
[I nvestigation of accuracy with which actual date of break-up can be predicted by using past break-up 
and air temperature records and current weather information from meteorologica l sta tions.] 

GLACIAL GEOLOGY 

AALTO, K. R. Glacial ma rine sedimentation and stratigraphy of the Toby Conglomerate (Upper Proterozoic), 
southeastern British Columbia, northwestern Idaho and northeastern "Vashington . Canadian Journal of Earth 
Sciences, Vol. 8, No. 7, 1971, p. 753- 87. [Detai led study of conglomerate shows it was d eposited largely by 
sub-aqueous mud flows a nd submarine glacial wasting, thus supporting theory of world-wide occurrence of a 
Late Pre-Cambrian ice age.] 

AARIO, R. Consolidation of Finnish sediments by loading ice sheets. Bulletin rif the Geological Socie{y of Finland, 
No. 43, Pt. I, 1971 , p. 55- 65. [Effec t of over-riding ice sheets during previous glaciations on clays.] 

AARTOLAHTI, T. Etela-Suomen louhikoista [Boulder fields in southern Finland). T erra, Vuosikerta 83, No. 2, 

1971, p. 74- 80. [Discusses morphology, structure, situation, genesis and regional distribution. English 
summary, p. 74.] 

ALHONEN, P. Va tulanhaljun geologiaa [The geology of the Vatula esker, south-west Finland). T erra, Vuosikerta 
83, No. 2, 1971, p . 81 - 86. [Discusses structure and formation. English summary, p. 8 1.] 

ANDERSEN, ] . L., and SOLLlD, ] . L. Glacial chronology and glacial geomorphology in the marginal zones of the 
glaciers Midtda lsbreen and Nigardsbreen, south Norway. Norsk Geograjisk Tidsskrift , Bd. 25, Ht. I, 1971, 
p. 1- 38. [Gl acial a nd fluvio-glacial erosion and deposition. Lichenometry used to determine outer limits of 
marginal zones a nd to date moraine ridges.] 

ANDREWS,]. T. A geomorphological study of post-glacial uplift u;ith particular riference to Arctic Canada . London, Institute 
of British Geographers, [cI970]. xxi, 156 p. (Institute of British Geographers. Special Publication No. 2. ) 
[By analysis of data obtained from recent research on glacio-isostatic recovery in this area, the author 
reconstructs the post-glacia l uplift, emergence and crustal deformation of a reas varying in size from local to 
continenta l.] 

AUER, V. The Pleislocene of Fuego-Patagonia. Pa rt V: Quaternary problems of southern South America. 
AlZlzates Academiae Sciel1tiarum Fenl1icae. Ser. A, 3, G eologica-Geographica, Tom. 100, 1970, 194 p. [Extensive 
review of litera ture on movements and distribution of ancient and present-day glaciers, a nd on periglacia l 
phenomena, in this region . Clima tic va riation and shore-line displacement investigated by means of tephra­
chronology and pollen analysis.] 

BROC HU, M. Existence possible d 'une zone periglaciaire actuelle et d 'une zone glaciaire Pleistocene a la pa rti e 
sommitale du Pico do Fogo dans l'archipel du Cap Vert. Revue de Geographic de Montreal, Vo!. 25, No . I, 
1971 , p. 95- 97. [Suggests summit of this mountain in the Azores was glaciated during the Pleistocene.] 

CAILLEUX, A. Lacs en ourson, cernes et thermokarst. Cahiers de Geographie de Quebec, 15e An., No. 34, 197 1, 
p. 131 - 36. [Describes these Ca nadian lakes of glacial origin, and suggests mode of formation.] 

CHAPMAN, R .]. The la te-Weichselian glaciations of the Erne Basin. Irish Geography, Vol. 6, No. 2, 1970, p. 153- 6 1. 
[Study of direction of flow and conclusions concerning ice sheet in th is part ofIreland.] 

CRAWFORD, A. R ., and DAILY, B. Proba ble non-synchroneity of Late Precambrian glaciations. Nature, Vol. 230, 
No. 5289, 1971, p. 111- 12. [Evidence presented a nd discussed in favour of hypothesis that world-wide 
synchroneity of Late Pre-Cambria n glaciation is unlikely.] 

DooRNKAMP, ]. C., and KING, C. A. M. Numerical analysis in geomorphology: an introduction. London, Edwa rcl 
Arnold, [CI97 1]. xi, 372 p. [Deals with drainage basins, slopes, coasts, and glacial landforms. Over 40 
techniques are described .] 

D UNN, P. R. , and others. Late Pre-Cambrian glaciation in Australia as a stratigraphic bounda ry, [by] P . R . Dunn , 
B. P. Thomson, K. Rankama. Nature, Vol. 231, No. 5304, 1971, p. 498- 502. [Esta blishment ofa chrono­
stra tigraphic unit for the Pre-Ca mbrian, based on study of Late Pre-Cambrian glaciogenic rocks, is proposed 
for use in Australia and eventua lly throughout the world.] 

EMILlA NI, C . Paleotemperature variations across the P lio-Pleistocene boundary. Science, Vol. 17[ , No. 3966, 
197[, p. 60- 62 . [Strong variations in the 180 / 160 a nd 13C/ I2C ratios occur through the type section for the 
Plio-Pleistocene boundary, but the boundary itself is not characterized by unusual isotopic gradients.] 

EVERETT, K . R . Observa tions on the glacial history of Livingston Island. Arctic, Vo!. 24, No. I, 197[, p. 4 1- 50. 
[Three glacial events d escribed.] 

FAIRBRIDGE, R . VV. The Sahara Desert ice cap. Natural H istory, Vol. 80, No. 6, 1971 , p . 66- 73. [Discusses 
geologic a nd pa laeomagnetic evidence tha t 450 million years ago the South Pole was in what is now the 
Sa ha ra Desert.] 

GLiic KERT, G. St.ra ncldlinenwa lle am Langsoszug Vi rttaa nkangas-Sakylanhalju in SW-Finnland [Foss il trans­
verse dunes on the slopes of the Virttaa-Sakyla esker system, south-wes t Finland]. Bulletin rif the Geological 
Sociery ofFilllalld, No. 43, Pt. I, 197 1, p. 7- [8. [Discusses form ation of these dunes and of the Sakyla esker. ] 

HILL, A. R . The interna l composition and structure of drumlins in north Down and south Antrim, Northern 
Ireland. Geograjiska Annater, Vol. 53A, No . I, 197 1, p. 14- 31. [Theory of mechanism of drumlin formation 
uggested.] 

J ESSOP, A. M. Thc distribution of glacia l perturba tion of hea t Aow in Canada . Canadian J Ollmai rif Earth Sciences, 
V ol. 8, No. I, 1971, p. 162- 66. [I n mos t areas the perturbaticn of hea t flow caused by Pleistocene glacia tions 
is a bout 10% or less of the world average hea t flow.] 
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L.WERDI1~RE, C. Sur quelques indica teurs glacia ires de la region de Chibougamau, Quebec. Revue de Geographie 
de M ontrial, Vo!. 25, No. I, 1971 , p. 77- 83. [Observat ions on erra tic blocks.] 

L EWIS, C . A., ed. The glaciatiolls qf Wales and adjoillillg regions. London, Longma n Group Ltd ., [CI970]. (Geo­
graphics for Advanced Study. ) xv, 378 p. [Contents : C. A. Lewis, " Introd uction", p. 1- 20; J. B. Whitlow 
a nd D. F. Ba ll, " North-west "Va les", p . 2 1- 58; C. Embleton, "North-eastern Wales", p. 59- 82; P. Worsley, 
"The C heshire- Shropshire lowlands", p. 83- 106; N. Stephens, "The lower Severn Valley", p. 107- 24 ; 
E. Watson, " The Cardigan Bay a rea", p. 125- 45; C. A. Lewis, " The upper Wye and Usk regions", p . 147- 74; 
B. H . Luckman, " The H ereford basin", p . 175- 96; D. Q. Bowen, " South-eas t and central South Wa les", 
p. 197- 227; B. S. John, " Pembrokeshire" , p. 229- 65; N. Stephens, "The West Country and Southern 
Ireland ", p. 267- 3 14 ; F. M. Synge, "The Pleistocene period in vVa les", p. 3 15- 50.1 

McDoNALD, B. C., and SHILTS, W. W. Quaternary stratigraph y and events in southeastern Q .uebec. Geological 
Society of America. B ulletin, Vo!. 82, No. 3, 197 1, p. 683- 97. [R esults ena ble da ting of glacial sequences. ] 

M c K ENZIE, G. D . G lacial geology of Adams Inlet, southeas tern Alaska. Ohio State University. Illstitute of Polar 
Studies. R epGrt No. 25, 1970, viii, 12 I p. [Detailed study of glacial history of a rea described and rela ted to 
that of other parts of Glacier Bay, pa rticula rl y Muir Inlet.] 

lV!cLELLAN, A. G. Ambiguous " glacia l" striae formed near waterbodies. CanadiallJoumal q[ Earth Sciences, Vo!. 8, 
No. 4, 1971 , p. 477- 79. [Striations ind istinguisha ble from glacial stria tions a re formed by boulders pushed 
shorewards by lake ice. Thus striations alone do not provide unequivocal evidence for the direction of 
movem ent of continental ice sheets .] 

MARK, D. M. Trend surface analysis of radioca rbon ages of glaciomarine sed iments. Albertan Geographer, No. 7, 
1971, p . 50- 5 1. [Promising results of investiga tion into pattern of Pleistocene glaciation in Washington 
(state), U.S.A., and British Columbia .] 

MbRNER, N.-A. Eustatic and climatic oscillations. Arctic and Alpine R esearch, Vo!. 3, No. 2, 1971 , p. 167- 71. 
[Supports theory that oscillating global climates d emand an oscilla ting eustatic sea-level, but sugges ts the 
curve should be of low amplitude.] 

M b RNER, N.-A . Eusta tic cha nges during the las t 20,000 years and a method of sepa rating the isosta lic a nd 
eusta tie factors in a n uplifted a rea. Palaeogeography, Palaeoclimatology, Palaeoecology, Vo!. 9, No. 3, 197 1, 
p. 153- 8 1. [Results from Swedish west coast a nd Kattegatt.] 

M bRNER, N.-A . The position of the ocean level during the interstadia l at about 30000 B.P . A discussion from a 
cl ima tic-glaciologic point of view. CallOdian J ollrnal of Earth Sciences, Vo!. 8, o. I, 197 1, p . 132- 43. [Suggests 
that a eustatic sea-level a bout the same level as present was impossible a t 30000 B.P .] 

OKKO, M ., alld PERTTUNEN, M . A mound field in the second Salpausselka ice-marginal belt at KUI·hila, southern 
Finland. B ulletin of the Geological Socie!y of Finland, No. 43, Pt. I, 1971, p. 47- 54. [Studies indicate mounds 
a re a type of ice-margina l deposit not previously known to exist in Finland.] 

PIPPAN, T. C haracteristics of va lley sections in a moderate relief controlled by fluvia l erosion (Puerto Rico) 
compared with such influenced by both fluvial and glacial erosion (Alpine Flysch zone a nd Bohemia n 
Forest) . Zeitschrift fi,r Geomorpholcgie, Supplementband 9, 1970, p. 11 9- 26. [Depth and upper width of 
valleys, a nd the slope of tbeir sides, in the non-glaciated Puerto Rico area is greater tha n in the other a reas.] 

PORTMANN, J .-P. Geomorphologie de l'aire myriametrique de Poste-de-la-Ba leine (Nouveau-Quebec). Cahim 
de Geographie de Quebec, 15e An., No. 34,1971, p. 53- 76. [Genera l description of a rea; marked evidence of 
previous glacia tions.] 

PORTMANN, J .-P. Presence d e moraine de fond a Poste-de-l a-Ba leine (Nouveau-Quebec). Cahiers de Geographic 
de Quebec, 14c An., No. 32, 1970, p. 243- 51. [Suggests till found on bcd of Great Whale River is of ancient, 
not recent, glacial origin .] 

SMITH, P. A. W. G lacial geomorphology of the Saglek Fiord area of northeast La brador. NfcGill Sub-Arctic 
R esearch Papers, No. 24, 1969, p . I 15- 23 . [1967 field work on: glacial history of area; technique of surface 
block orientat ion applied to investigation of ice movement in a reas of mountain-top detritus; and processes 
responsible for d eposition of Nakvak terraces .] 

T HEAKSTONE, ' '''. H . Sediments, structures and processcs. Studies at the 0sterda lsisen g lacier-dammed lake, 1970. 
Aarhlls Universitet . GeograJisk Institut . Laboratoriet for Fysisk Geografi· Skrifter, No. 2, 1970, [19] leaves. [Des­
cribes st ructures revealed by cxposure of 70 m thick sedimentary sequence.] 

T IPPER, H. B. Multipl e glaciation in centra l British Columbia . Canadian Journal of Earth Sciences, Vo!. 8, No. 7, 
197 1, p . 743- 52. [Discusses Pleistocene glacial history of area.] 

UPDIKE, R. G., and PEwE, T. L. The glacia l and related Q uaternary events of the San Francisco Peaks, Arizona . 
(I ll Smith. C. T., ed. Guidebook to Four Corners, Colorado Plateall, central R ocky M ountain regioll , /970. Cedar C ity, 
Utah, N ational A,sociation of Geology T eachers, [1971], p. 39- 42 .) [Brief outline of glacial sequence.] 

FROST ACTION ON ROCKS AND SOIL. FROZEN GROUND. P ERM AFROST 

BAULIN, V. V., and others. Novyye dannyye 0 stroycni i Illnogeletnemerzlykh pored v nizov'yakh r. ViIyuy [New 
data on the structure of rocks frozen ror ma ny years along the course of the Vilyuy ri ver). [By] V. V. Ba ulin , 
A. Ye. Shut kin rand] N. S . Dan ilova. izvestiya Akademii Nauk SSSR . Seriya Geograficlleska)la, 1970, No . I, 
p. 75- 82 . 

BERGERSEN, O . F., and FOLLESTAD, B. A. Evidence of fossil ice wedges in Earl y Weichselian deposits at Foss­
Eikjeland, Jaeren, south-west Norway. Norsk Geografisk Tidsskrift, Bd. 25, Ht. I, 1971, p. 39- 45 . [Signifi­
cance in placi ng of derosits in Pl eistocene st ra tigraphy.] 

BOWLEY, \,V. W. , and BURG HARDT, M. D. T hermodyna mics and stones. Eos. Trallsactions, American CeoP/!ysica/ 
Unioll, Vo!. 52, No. I, 1971, p. 4- 7. [Expla ins how fi'eezing and subsequent thawing of soil ca uses upward 
mo,·cmcnt of stones therein.] 
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BROSC HE, K.-U . Beobachtungen an rezenten Periglazialerscheinungen in einigen Hochgebirgen d er Iberischen 
H albinsel (Sierra Segura, Sierra de Gredos, Serra da Estrela, Sierra del Moncayo). E rde, 102. j a hrg., H t. I, 
19 71 , p . 34- 52. [Observations on periglacial phenomena in the mountains of Spain a nd PortugaL] 

BUDEL, j. Der Eisrinden-Effekt a ls Motor d er Tiefenerosion in d el' exzessiven T a lbildungszone. Wur.:;burger 
Geographische Arbeiten, Ht. 25, 1969, 41 p. [Part played by so-called ice rind (uppermost part of permafrost 
beneath active layer) in depth erosion of valleys in non-glaciated pola r regions. English summary, p. 38-39.J 

DAY, J. H., and RICE, H . M. The characteristics of some permafrost soils in the M ackenzie Valley, N.W.T. (In 
Nelson, J. G., and Chambers, M . J ., ed. Vegetation, soils and wildlife. Toronto, etc., M ethuen, [C 1969], 
p. 139- 54. (Process a nd M ethod in Canadian Geography. )) [Describes permafrost soil s in 3 localities each 
with different vegetation; the morphological, chemical, physical a nd minera logical charac teristics of se\'eral 
soil profiles; and the effect of p ermafrost a nd vegetation on soil development.] 

FRENCH, H . M . I ce cored mounds and patterned ground, southern Banks Isla nd, western Canadian Arctic. 
Geograjiska Annaler, Vo!. 53A, No. 1, 197 1, p. 32- 38 . [Describes distinctive type of ice cored hummock which 
occurs in M asik valley in association with distinctive type of p a tterned ground and soil development.J 

H ARWOOD, T. A. , and BROWN, R. J. E. Permafrost. (In Smith, C. H ., ed. Background papers on the ea rth 
sciences in Canada. Canada. Geological Survey. Paper 69- 56, 1970, p. 124- 33.) [General survey of activities 
in Canada.J 

K EEBLE, A. B. Freeze- thaw cycles a nd rock wea thering in Alberta. Albertan Geographer, No. 7, 1971 , p. 3-1-- 42 . 
[La boratory experiments suggest tha t freez ing and thawing is important in rock break-down in these latitudes 
a nd is probably the dominant type of mechanical weathering here.] 

KI NOSITA, S. , and others. Kita mi ni okeru t6j6 kansoku sh6wa nen t6ki [Observation of frost heave in Ki tami 
( 1969- 70)]. [ByJ S. Kinosita, Y. Suzuki, K. Horiguchi, K. Tanuma [a ndJ T. Ono. T eion-kagaku: Low 
T emperature Science, Ser. A, [Supplement to No.J 28, Shiry6 Shfi: D ata R eport, 1970, p . 81 - 84. 

KINOSITA, S. , and others. T6j6 to chika-suii tono ka nkei. II [The relation between frost heaving and underground 
water level. IlJ . [By] S. Kinosita, Y. Suzuki, K. Horiguchi [andJ K . Tanuma. T eion-kagaku: Low T empera­
tllre Science, Ser. A, [No.] 28, 1970, p. 325- 36. [Equa tion suggested for rela tionship. English summary, 
p. 336.J 

MACKAY, j. R . The origin of massive icy beds in permafrost, western Arctic coas t, Canada. Canadian J ournal of 
E arth Sciences, Vol. 8, No. 4, 1971 , p. 397- 422. [Suggests tha t massive ground ice, observed in undisturbed 
and glacially disturbed Pleistocene sediments a nd in drill hole cuttings and cores, is of segregation origin. 
The source of excess water was from expulsion of ground water during the freezing of sands and high water 
pressures developed beneath an aggrading impermeable permafrost cover.J 

OUTCALT, S. J. An a lgorithm for needle ice growth . Water R esources R esearch, Vol. 7, No. 2, 1971 , p . 394- 400. 
[Algorithm based on hypothesis that varia tions in morphology of needle ice growth can be traced to varia­
bility in surface energy tra nsfer, soi l wa ter tension , and the thermal-hydrau lic properties of the near-surface 
soil layers during needle evolution .] 

POTTS, A. S. Fossil cryoniva l fea tures in central Wa les. Geograjiska All/w/er, VO!. 53A, No. I, 197 1, p . 39- 51. 
[Areal distribution of features described and discussed in relation to factors affecting this distribution.] 

SEMMEL, A. Verwitterungs- und Abtragungserscheinungen in rezenten Periglazia lgebieten (Lappland und 
Spitzbergen ). Wilrz burger Geographische Arbeiten, Ht. 26, 1969, 82 p . [Observations on patterned ground 
reported and influence of periglacial processes on existing relief discussed . English summary, p. 81 - 82.] 

SouTADE, G. Exhumation de so ls polygona ux et d egradation de la pelouse d'a ltitude sur Le Pia d e Gorra Blanc 
(2450 m ), M assif du Puigmal- Pyrenees mediterraneennes. Bulletin de l'Association de Geographes Franfais, 
No. 384, 1970, p. 259- 76. [Polygonal soils observed in this area, visible through vegetation.] 

VIVIAN, R . Cryoclastie e t erosion glaciaire. Comptes R endus H ebdomadaires des Seances de l'Academie des Sciences 
(Pa ris), Ser. D, Tom. 272, No. 20, 1971 , p . 2524- 26. [Freezing and unfreezing of ice benea th a moving 
glacier a nd the effect of the process on the formation of proglacial margins.J 

, ,yASHBURN, A. L. Instrumental observations of mass-wasting in an Arctic climate. Zeitschriftfiir Geolllorphologie, 
Supplementband 9, 1970, p. 102- 18. [Conclusions from field work in the Mesters Vig area of Greenland.J 

WHITE, S. E . Rock glacier studies in the Colorado Front Range, 1961 to 1968. Arctic and Alpine R esearch, Vol. 3, 
No. I, 197 I, p. 43- 64. [Describes a nd discusses appearance, behaviour and glacial history of Arapaho, 
Taylor a nd Fair rock glaciers.J 

YONG, R . N., and O SLER, J. C. H eave a nd heaving pressures in frozen soils. Canadian Geotechnical J ournal, VoL 8, 
No. 2, 19 71 , p. 272- 82. rReappraisal of ex isting concepts to include hitherto unexpla ined facets of the 
ohserved behaviour of frozen soils.] 

M ETEOROLOGICAL AND CLlMATOLOGICAL GLACIOLOGY 

AUER, A. H. ,jr. Observations of ice crystal nucleation by droplet freezing in natural clouds. J ournal of the A tmo­
spheric Sciences, Vol. 28, No. 2, 1971, p. 285- 90. [Observation in orographic cloud caps of effect of AgI pro­
duction of ice crysta ls with cloud droplet embryos.J 

BOUCHER, R. j., and OTTERSTEN, H. Doppler rada r observation of wind structure in snow. J oumal of Applied 
Afeteor%gy, VoL 10, No. 2, 197 1, p . 228- 33. [Describes measuring technique, using snow as the wind tracer.] 

BOYD, D. W. I cing of wires in Canada. Proceedings of the 27th annual Eastern Snow Conference, 1970, p. 46- 57. 
[Progress report on collection of data . T enta ti ve conclusions presented a bout rela tive severity of icing loads 
for use in design of communication and power transmission lines.] 

CHENG, R . j . Water drop freezing: ejection of microdroplets. Science, VoL 170, No. 3965, 1970, p. 1395- 96. 
[Description of phenomenon, which with electrical properti es of droplets is a possibl e mecha nism for charge 
generation in thunder-storms.J 
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DAVIS, B. L. In situ X-ray ana lysis of ice crystal fallout from seeded clouds. JournaL oJ the Atmospheric Sciences, Vol. 
28, No. I, 1971 , p. 99- 109. [Data on ice crystal shapes, numbers and volume.] 

GABARASHVILI, T. G., and GVELESIANI, A. I. Ob osobennostyakh zamerzaniya pereokhlazhdennykh kapel' vod y 
stalkivayushchikhsya s gradinoy v e1ektricheskom pole [A description of the freez ing of supercooled water 
drops colliding with hail in an electric field]. h uestiya Akademii Nauk SSSR. Fizika Atmoifery i Okeana, Tom 6, 
No. 9, 1970, p. 960-64. [Study of phenomenon shows elect ric field changes spreading of drop on ice surface, 
crystallization kinetics, and bubble st ructure of ice. English translation in h uestiya. Acadmry oJ Sciences, 
U.S.S.R. Atmospheric and Oceanic Plrysics, Vol. 6, No. 9, 1970 [pub. 197 1], p. 571 - 74.] 

HOLMGREN, B. Climate and energy exchange on a sub-polar ice cap in summer. Arctic Institute of North America 
Devon Island Expedition 1961 - 1963. M eddeLanden Jran UppsaLa Uniuersitets lvfeteoroLogiska Inst itution, Nr. 
107- 12, 1971 , 83, 43, 43, 29, Ill, 53 p. [Report in six parts on climatology and va rious components of 
energy exchange a t snow surface of Devon Island ice cap in Arctic Canada.] 

H UFFMAN, P. J. , and OHTAKE, T. Formation a nd growth of ice fog particles a t Fa irba nks, Alaska. ] ol/mai oJ 
Geopl!ysicaL R esearch, Vol. 76, No. 3, 1971, p. 657- 65. [Mechanism proposed.] 

KOENIG, L. R. Numerical modeling of ice deposition . Journal 'if the Atmospheric Sciences, Vol. 28, No. 2, 197 1, 
p . 226- 37. [Method of computing rate of growth by deposition from vapour, including effect of forced 
convec tion as crystal fall s through air.] 

KOLOSOVA, N. V. Pyatyy mezhduvedomstvennyy seminar po probleme " Gidrometeorologicheskiye usloviya 
obledeneniya sudov" [Fifth interdepartmental seminar on the problem "Hydrological conditions for icing of 
ships"J. Problenry Arktiki i Antarktiki, Vyp. 35, 1970, p. 118- 19. [At Kaliningrad, May 1969.] 

LIST, R ., and SCI-IEMENAUER, R. S. Free-fa ll behavior of planar snow crystals, conical graupel and small hail. 
J ournal oJ the Atmospheric Sciences, Vol. 28, No. 1, 1971 , p. 11 0- 15. [Experimental d etermination of drag 
coeffi cients of models of crysta ls and d eduction of fall behaviour.] 

Mossop, S. C. Some hai lstones of unusual shape. W ea ther, Vol. 26, No. 5, 197 1, p. 222 [photographs on p. 220 
and cover] . [Knobbly hai lstones in Sydney, Australia, 3 January 1971.J 

PLASS, G. N ., and KATTAwAR, G. VV. R adiative tra nsfer in water and ice clouds in the visible a nd infra red region. 
AppLied Optics, Vol. 10, TO. 4, 1971 , p. 738- 48. [Calculation of radiance a nd polarization shows differences 
that could be used to identify ice clouds remotely.] 

STEWART, R . Ice, snow and hot water. Proceedings qf the 27 th annual Eastem Snow ConJerellce, 1970, p. 58- 62. 
[Inadvertent weather modification due to thermal discharge from nuclear-fuell ed power generating plants 
described, and beneficia l ways of using discharge suggested .] 

\ \ 'EICKMANN, H. K ., and others. The G reat Lakes project, [by] H . K. Weickmann, J. J iusto, G. McVehil, R. Pilie 
and J . Warburton. Proceedings of the 27th annuaL Eastern Snow COl/formce, 1970, p. 18- 3 1. [Experiments on 
cloud seeding described in order to prevent heavy snowfalls over Buffalo area .] 

SNOW 

ANoERsON, J. A., and R OCK WOOD, D. M. Runoff synthesis for rain-on-snow basin. Proceedings qfthe H'estem Snow 
COIiference, 38th annual meeting, 1970, p. 82- 90. [Descr-ibes st reamAow synthesis portion of the streamAow 
synthesis a nd reservoir regulation (SSARR) model , and illustrates reconstitution of streamAow resulting 
from rainflow and / or snow melt on the Willamette Basin Snow Laboratory, Oregon .] 

BROWN, J. W . An approach to snow load evalua tion. Proceedings oJ the W estem SIlOW Conference, 38th annual 
meeting, 1970, p . 52-60. [Problem of calculating snow loads on roofs from ground snow load, with reference 
to data from Nevada.] 

CANOVAN, R. A. A November snowfall in south-east England. W ea ther, Vol. 25, No. I I, 1970, p. 478- 86. 
[Sequence of events which led to unusua l occurrence of snowfall in 1969.] 

CORBEL, J ., and others. Etude physico-chimique et hypotheses de form a tion d 'un gypse cristallise decouvert sur les 
neiges du Spitzberg, [par] J. Corbel, M . Murat et G . Gallo. Comptes R endlls H ebdomada ires des Seances de 
l'Academie des Sciences (Paris), Ser. D , Tom. 270, No. 24, 1970, p. 2887-90. [Study of a gypsum d eposit found 
on the snow in Spitsbergen and hypotheses about its formation .] 

COULSON, C. A. Snow course weighting procedure. Proceedings oJthe W estern Snow COIiference, 38th annual meeting, 
1970, p. 74- 81. [Water equivalents from many snow courses in or near a watershed were combined to 
obtain more accura te run-off forecasts in British Columbia.] 

CROW, L. W., and others. The surface instrument network of the Upper Colorado River Pilot Projec t, by L. YV. 
Crow, C. F . Chappell and G. YV. Jones. Proceedings oJthe W estern Snow COIiference, 38th annual meeting, 1970, 
p. 16- 23. [Objective and operation of network described.] 

D AvAR, K. S. Snowmelt measurem ents and their use in synthesizing snowmelt hydrographs. Proceedings oJ the 
27th annuaL Eastern Snow Coriference, 1970, p . 87- 97' [Establishment of network of snow melt plots, for measur­
ing total amount and rate of snow melt, in a stream basin is described , and results discussed .] 

FERLAND, M., and GOSSELlN, P . Water equiva lent measurements with snow pillows in the Laurentians. Proceedings 
oJthe 27th annuaL Eastem Snow COIiference, 1970, p. 67- 75. [Depending upon climatic conditions, the pressure 
pillow may be useful for indicating snow accumulation a nd a blation in this area.] 

FISHER, W. H. , and SPORNS, U . Snow and rese rvoir ma nagement in Canada for the Columbia Ri Yer Treaty 
Opera tion . Proceedings qfthe Western Snow COIiference, 38th annual meeting, 1970, p. 1- 6. [Describes object ives 
of management, and methods established for achiev ing these, a nd procedures for obtaining seasonal run-off 
forecasts.] 

GEORGE, T. A. The Deschutes River hydrograph forecast. Proceedings qf the Westem Snow COIijerence, 38th a nnual 
meeting, 1970, p. 68- 73. [Describes procedure used to obtain successful forecasts of criti ca l levels a nd dates 
of these levels at Bend, Oregon.] 

GRAY, D. M., and others. Densities of prairie snowpacks, by D. M . Gray, D. I. Norum a nd G. E. Dyck. Proceedings 
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'1/ the Western Snow Conference, 38th annual meeting, 19 70, p. 24- 30. [Results presented of observa tions on 
d ensity, effect of drifting, a nd seasonal variations in density.] 

H ANNA FORD, J. F., and others. The development a nd a pplication of a hydrologic model as a n operationa l tool, 
by J . F. H anna ford, R . H . Bush a nd R . E . Ba rsch. Proceedings of the Western Snow Conference, 38th a nnua l 
meeting, [9 70, p. 7-15. [Development of hydrologic computer m odel of Kings River basin, California, to assist 
in forecas ting run-off.] 

H UZ IOKA, T ., and others. Nadare ka nsoku jikkenshitsu jikkenshamen no setsushitsii chosa hokoku. IV [Report of 
investiga tion of snow conditions in avala nche research experimenta l cave and slope, Toika nbetsu, northern 
H okkaido. IV ( 1969- 70)]. [By] T. Huzioka, H . Shimizu, E . Akitaya [a nd] H . Na rita . T eion-kagaku : Low 
T emperature Science, Ser. A, [Supplement to No.] 28, Shiryo Shii : Data R eport, 1970, p. 37- 42. 

ISHIKAWA, N., and ISHIDA, T . Kori oyobi yuki no na ibu-shoon. I [An experimental study of local tempera ture 
increase in snow and ice. I ]. T eion-kagaku : Low T emperature Science, Ser. A, [No.] 28, [970, p . 165-73. 
[This increase was affected by wind velocity, amount of radiation and the temperature a t the bottom of the 
sample of snow or ice. English summary, p . [72-73.] 

K[TAHARA, T., and KUROlWA, D. Sekisetsu no atsumitsuka ni tomonau hiteiko no henka [The variation of d. c. 
resistivity of accumulated snow during the densifica tion process] . T eion-kagaku : L ow T emperature Science, 
Ser. A, [No.] 28, [970, p . [13- 24. [Describes a nd discusses results of laboratory compression a t - [0° C 
over period of severa l days. English summary, p . 124.] 

KOBAYASHI, D. Jifubuki no hassei to hatta tsu [Genera tion and development of drifting snow]. T eioll-kagaku : 
Low T emperature Science, Ser. A, [No.] 28, 1970, p. 141- 46. [Growth length required for drifting snow to 
develop to 90% of the snow transport capacity of wind is 30-60 m . English summa ry, p. 145- 46.] 

KOBAYAS H[ , S., and ISHIDA, T . Jifubuki-toki ni okeru kaze no ranryu [On wind turbulence during drifting snow] . 
T eion-kagaku: Low T emperature Science, Ser. A, [No.] 28, 1970, p. 125- 33. [Presents and discusses results of 
measurements made at height of [ m above snow surface at Hokka ido, Japan, from January to March [969. 
English summary, p . 133.] 

KOBAYASHl, S., and ISH[KAWA, N . Jifubuki-toki ni okeru sekisetsu-hyomen-so no shinshoku to taiseki . II [Snow 
erosion and snow accumulation by wind of the surface layer of accumulated snow during snow drifting. Il] . 
T eion-kagaku: Low T emperature Science, Ser. A, [No.] 28, 1970, p. 135- 40. [Rela tes snow drift forms to wind 
speed and scale of turbulence. English summary, p. 139.] 

KOJ[MA, K., and others. Moshiri ni okeru yusetsu: kisho kansoku shiryo ( [968) [Observa tions of snow melt a nd 
micrometeorology in Moshiri (Hokkaido) ([968)]. [By] K. Kojima, D. Kobayashi, S. Kobayashi, R . 
Naruse [and] N. Ishikawa. T eioll-kagaku : Low T emperature Science, Ser. A, [Supplem ent to No.] 28, Shiryo 
Shii : Dala Report , 1970, p . 1- 23. 

KOjIMA, K., and others. Moshiri no shoryuiki ni okeru yusetsu, ryushutsu oyobi netsu-shushi no kenkyu. I [Studies 
of snow melt, run-off, and heat bala nce in a small dra inage area in M oshiri, Hokkaido. I]. [By] K . Kojima, 
D . Koba yashi, S. Kobayashi, H. Aburakawa [a nd] N. Ishikawa. T eion-kagaku : Low T emperature Science, 
Ser. A, [No.] 28, 1970, p. 175- 90. [Considera tion of areal differences in ra te of snow melt a nd of meteoro­
logica l conditions in this region in April. English summary, p. [89- 90.] 

KOJIMA, K., mId others. Sapporo no heichi sekisetsu danmen sokutei shiryo hokoku Showa 43-44 nen toigi [Report 
of observations of section of snow accumulation on fl a t land in Sapporo, 1968-69]. [By] K . Kojima, D . 
K obayashi, S. Kobayashi, E . Akitaya, H . Narita [a nd] N . Ishikawa. T eion-kagaku : Low T emperature Science, 
Ser. A, [Supplement to No.] 28, Shiryo Shii : D ata R eport , 19 70, p. 25- 36. 

LUTES, D. A. Snow loads for the design of roofs in Ca nada. Proceedings of the Western Snow Conference, 38th annua l 
meeting, 1970, p. 6 1- 67. [Determina tion of proper design snow loads in accordance with the Na tiona l 
Building Code of Canada discussed.] 

M ANLEY, G. The mountain snows of Britain . Weather, Vol. 26, No. 5, 1971, p. 192- 200. [Compares observations 
from different regions and discusses depth and persistence of snowfall.] 

NARusE, R. Na nkyoku-Showakichi taigan no tairikuengan ni okeru jifubukiryo no sokutei [Measurement of 
drifting snow on the coast of the Anta rcti c continent opposite " Syowa" sta tion] . T eion-kagaku: Low T empera­
ture Science, Ser. A, [No.] 28, 1970, p . 147- 54. [From the verti cal distribution of drift flux ohta ined by snow 
traps, the tota l drift snow tra nsport a t va rious wind speeds was calcula ted a nd compared with that of " Byrd " 
sta tion and of Sapporo. English summa ry, p. 153- 54.] 

NARusE, R ., and others. Kion yuse tsu no yaga ikenkyu [Field studies on snow melt due to sensible hea t tra nsfer 
from the a tmosphere]. [By] R. Naruse, H. Oura [a nd] K. Kojima. T eion-kagaku : L ow T emperature Science, 
Ser. A, [No.] 28. 1970, p. 19 1- 202. [Heat bala nce studies esta blish rel a tionship between ablation ra te due 
to sensible heat t ransfer a nd m eteorological factors such as a ir tempera ture a nd wind speed a bove the snow 
surface. English summary, p . 20 1- 02.] 

OBEDKOFF, W., and R ussE LL, S. O . Using all availa ble h ydrologic d a ta . Proceedings rifthe Westem Snow COl/ferellce, 
38th annual meeting, 1970, p . 3 1- 36. [Applicability to South Thompson River basin , British Columbia, of 
grid squa re method for es tima ti ng distribution of mean a nnua l run-off over la rge a reas, and extension of 
method to ma ke use of snow course d ata as well as meteorological a nd streamAow data.] 

O HTAKE, T. Facto rs a ffecting the size distribution of raindrops and snowAakes. J ournal of the A tmospheric Sciences, 
Vo l. 27, No. 5, 19io, p. 804- 13. [Size di strihution of ra indrop depends on that of snow-flakes from which 
they form .] 

P EA RSON, G . L. Hydro-climatological t rends and varia bility in mountains of the western Uni ted Sta tes . Proceedings 
of the 27 th annual Eastern SI/OW Conference, 1970, p . 6- 17. [Difficulties stressed of obtaining accura te ad vance 
knowledge of the fl ow of rivers fed by melting snowpack of remote a nd inaccessible mountains.] 

PIPES, A., alld others. Simulating snowmel t hydrographs for the Fraser River system, by A. Pipes, M . C. Q uick 
and S. O. Russell. Proceedings of the Western Snow COIJerenee, 38 th a nnua l meeting, 1970, p. 9 1- 97 . [Describes 
development of computer simul a tion model of Fraser Ri ver sys tem for fl ood forecas ting, etc.] 
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PODZIMEK, J. Aggrega tion of ice crysta ls related to the pro blem of heavy snowfa ll. Proceedings cif the 27th annnal 
E astern Snow ConJermce, 1970, p. 32- 45. [Microstructure of h eavy snowfall clouds examined , using ma teria l 
from laboratory studies of behaviour offa lling ice crystal models and results from inves tigat ions into aggrega te 
forms of natural a nd artificia l ice crystals.] 

QUICK, M. C . Labora tory simula tion Df snowmelt. Proceedings ojthe W estern Snow Conference, 38th annua l meeting, 
1970, p. 37-43. [Equipment, experiments a nd results described .] 

SCI-IAERER, P. A. Variation of ground snow loads in Bri tish Columbia. Proceedings oj the W estern Snow Conj erence, 
38th a nnual meeting, 1970, p. 44- 48. [Relationship be tween elevation and g round snow load esta blished in 
order to calcula te expected snow loads on roofs.] 

SHANNON, 'vV. G., and FREEMAN, T . G. Snow survey telemetry networks a nd future plans. Proceedings of the Western 
Snow COliference, 38th a nnual meeting, 1970, p. 98- 10 1. [Som e general principles discussed.] 

THOM, B. G. , and GRANBERG, H . Pa tterns of snow accumulation in a forest-tundra environment, centra l Labrador­
U ngava . Proceedings ojthe 27th annual Eastern Snow Conference, 1970, p . 76- 86. [Seq uence of events th roughou t 
winter summa ri zed. Effect of topography and vegeta tion described.] 

THOM, H . C. S. D evelopment of snow load design data for the United States. Proceedings oj the W estern Snow 
COIiferellce, 38th annua l meeting, 1970, p. 49- 5 1. [Discusses p roposed new ANSI (American Nationa l 
Standards Institute) Standard for snow load design .) 

YAMADA, T. , and others. D aisetsu-sa n ni okeru kokasetsu no kenkyu [Studies of hard ened snow on M t. Da isetsu]. 
[By] T. Yamada, K . Tusima, H . Abura kawa, N. Sa to [and] M . Nakao. T eion-kagakll: L ow T emperature 
Science, Ser. A, [No.] 28, 1970, p. 155- 64. [Reports types and area l a nd verti cal distribution of ha rdened 
snow on this J apanese mountain. English summa ry, p. 164.] 

ERRATA 

Vol. 8, No. 54, p . 497. In the entry PEROV, V. F ., for Khibniskikh read Khibinskikh . 
V ol. 9, No. 56, p. 295. In the entry UNTERSTEINER, N ., and MAYK UT, G. A. , for p. 12- 13 

read p . 12- 23. 
Vol. 10, No. 58, p . 134- 36. The illustrations in the short note entit led " An improved 

method for determining ice fabri cs" by J. R . Hill and N . P. Lasca were misplaced relative to 
their captions. The diagram appearing above the caption for Figure 1 is in fact Figure 6 and 
should have appeared on p. 136. All o ther diagrams should be moved forward , thus Figure 1 

a ppears above the caption for Figure 2 etc. 
Vol. 10, No. 58, p . 162. In the first entry the name K VILIVIDZE should read K VLIVIDZE 

at both places where it appears. 
Vol. 10, No. 59, p. 269. The asterisk after C. J. R EADINGS should be deleted , and an 

as terisk shou ld be inserted after J. T. BARTLETT. 
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