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GLACIOLOGICAL LITERATURE 

THIS is a selected list of glaciological literature on the scientific study of snow and ice and of their effects on the 
Earth; for the literature on polar expeditions, and a lso on the "applied" aspects of glaciology, such as snow 
ploughs, readers should consult the bibliographies in each issue of the PoLar R ecord. For Russian material the 
sys tem of transliteration used is that agreed by the U.S. Board on Geographic Names and the Permanent 
Committee on Geographical Names for British Officia l U se in 1947. R eaders can grea tl y assist by sending reprints 
of their publica tions to the Society, or by informing Dr J. \,y. Glen of publications of glaciological interest. It 
should be noted that the Socie ty does not necessa rily hold copies of the items in this list, a nd a lso that the Socie ty 
does not possess facilities for microfilming o r photocopying. 

GENERAL GLACIOLOGY 

HAMELl N, L.-E . Contribution au vocabulaire geographique des pays froids: perigl aciaire et glaces flot tantes . 
R evue de Geographie de Montreal, Vol. 24, No. 3,1970, p. 305- 09. [Discussion of French terms for periglacia l 
and floating ice phenomena .] 

MILLER, S. L. , and SMYTI-IE, W. D. Carbon dioxide clathrate in the Martian ice cap. Science, Vol. '70, No. 3957, 
1970, p. 531 - 33. [Measurements of dissocia tion pressure of carbon dioxide hydrate make it likely that this 
is present in the Martian ice sheets.] 

GLACIOLOGICAL INSTR UMENTS AND METHODS 

KOH NEN, H. Zur Frage der Zwischenschicht. Z eitschrift fur Gletscherkunde und GlazialgeoLogie, Bd. 6, Ht. 1- 2, 
1970, p. 201 - 04. [Critical comment on theory of Fortsch and Vidal on effect of layer between rock and ice 
on seismic measurenlents.] 

PEYER, 1. La progression d es glaciers a travers l'objectif. L es Alpes. B ulietin M ensuel dll Club Alpin Sllisse, 1971 , 
No. 3, p. 41 - 42. [Describes photogrammetric method used by A. Flotron for measuring advances of glaciers.] 

SISSON, R. F. Snowflakes to keep. NationaL Geographic Magazine, Vol. 137, No. I, 1970, p. 104- 11. [Well-illustrated 
d escription of method of making casts of snow crystals.] 

PHYSI CS OF ICE 

.'\CKLEY, S. F., and hAGAKI, K. I ce adhesion studies : properties of defects in the interfacial region . (In Snow 
removal and ice control research . Proceedings of an international symposium held April 8- 10, 1970. [U.S.] 
Highway R esearch Board. SpeciaL R eport 115, '970, p . 87- 96. ) [Discussion of adhesion from point of view of 
defects in the ice that may affect it.] 

BERRY, W. B. Low energy electron transmission through ice films at n OK. JournaL qf ChemicaL Physics, Vol. 54, 
No. 4, 1971, p. 1837- 38. [Letter. Experimental study of energy loss of electrons in ice a nd interpretation.] 

CASLAVSKY, J. L., alld VEDAM, K. Epitaxial growth of ice crysta ls on the muscovite cleavage plane and their 
relation to partial dislocations. JournaL of AppLied Physics, Vol. 42, No. 2, 1971 , p. 516- 20. [Use of epitaxy 
of ice on muscovite mica, which can have two possible connections, to study partial dislocations in muscovite.] 

CHEN, J ., and KEVORKIAN, V. Heat and mass transfer in making a rti fic ial snow. Industrial and Engineering Chemist~y . 
Process D esign and D evelopment, Vol. 10, No. I, 1971 , p. 75- 78. [Analytica l and experimental study of snow 
manufacture by spraying water and compressed air into the freez ing atmosphere.] 

DELsEMME, A. , and WENGER, A. Density of low temperature ice. Science, Vol. 170, :-.10.3958, 1970, p. 654. [Obser
vations of Seiber a nd others, ibid. , p. 652- 54, discussed. Conditions were different from those in which 
high density amorphous ice was formed.] 

DELVES, R. T. Theory of the stability of a solid-liquid interface during growth from stirred melts. II. J ournaL 
of Crystal Growth, Vol. 8, No. I, 197 1, p. 13- 25. [Ice case considered ; fast stirring can produce appreciable 
sta biliza tion.] 

GHOR'ILEY, J. A. , and HOCHANADEL, C. J. Amorphous ice: density a nd refl ectivity. Science, Vol. 171 , No. 3966, 
197 I, p. 62- 64. [Experimenta l study. Density same as that of ice Ih. R efl ecti vity increases on crysta lli za tion .] 

GHORMLEY, J . A. , and HOCHANADEL, C. J . Production of H , OH, a nd H 2 0 2 in the fl ash photolysis of ice. JoullIal 
of PhysicaL Chemistry, Vol. 75, No. I, 1971, p. 40-44. [No absorption by tra pped elec trons was observed. 
Ultra-violet a bsorption is attr ibuted to H and OH radica ls.] 

HASE, H. , and KEVAN, L. Optica l absorption characteristi cs and photobleaching b ehavior of trapped electrons 
in y-irradiated a lka line ice. Journal of ChemicaL Physics, Vol. 54, No . 3, 1971 , p. 908- 14. [Shifts in the absorp
tion band maximum and cha nges in quantum efficiency in terpreted in terms of re trapping and tra p inter
conversion.] 

J ELLlNEK, H. H. G. I ce adhesion and abhesion: a survey. (In Snow removal and ice con trol research. Proceedings 
of a n internationa l symposium held April 8- 10, 1970. [U.S.] H ighway Research B oard. Special Report 115, 
1970, p . 46- 77. ) [Reviews fundam enta l studies on ice adhesion . Discussion, p . 76- n.] 

J ELLlNEK, H. H . G ., and J UZNJC, K. Diffusion of radioacti ve cesium in polycrystalline ice. Physica Status Solidi A , 
Vol. 2, No. 4, 1970, p . 837- 46. [Radioactive tracer studies of grain-boundary diffusion in pure ice and CsCI 
doped ice.] 

K~IGHT, C. A. Experiments on the contact angle of wa ter on ice. PhiLosophicaL A1agazille, Eighth Ser. , Vol. 23, 
:-.10. 181 , 1971, p. 153- 65. [Two methods give contradic tory results, possibl y due to a nisotropy or dis
equilibrium .] 
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KRASTANOV, L. , and olhers. Erzeugung von Eiskernen mit Hilfe von Zeolithpulver, [von] L. Krasta nov, N. 
Genadiev, L. Levkov. D oklady B olgarskoy Akademii Nauk, T om 23, No. 9, 1970, p. 1071 - 74. [Use of Zeolith 
powder as ice nuclea ting agent.] 

K VA]IC, G., and BRA]OV[C, V. Segrega tion of (l34CS) + impurity during growth of polycrysta lline ice. Canadian 
J oumal of Physics, Vol. 48, 1 0.23, [970, p . 2877- 87. [Study of concentra tion of radioactive ions in liquid and 
solid phases during vertical freezing of wa ter, both upwards and downwards.] 

LEBEDEV, D. P ., and olhers. Izucheniye mekha nizma sublima tsii l'd a-vody pri koduktivnom podvode tepla i 
nepreryvnom vvode m assy na m odeli kapillyarnoporistogo tela [Study of the m echa nism of ice-wa ter 
sublima tion with conductive heating a nd continuous mass input on a capillary porous model] . [By] D. P . 
Lebedev, T . L. Perel 'm an, V.1. Derkachev, V . B. Timofeyev, V . V . Alekseyev. Inzhenerno-Fizicheskiy Z hum al, 
T om [9, No. 2, [970, p . 2[8- 23. [Process of sublima tion studied by cine-film of evapora tion from brassJ 
gauze net between glass plates. Process has pulsation as liquid breaks through ice wa ll. English summary, 
p. 223·] 

LEBEDEV, D . P ., and olhers. M ekhanizm sublimatsii l'd a- vod y v vakuume iz odnochnogo makrokapillyara pri 
radia tsionnom podvode tepla [Mechanism of ice- wa ter sublima tion in vacuo from a single macro-capillary 
during radia tive hea ting] . [By] D . P . Lebedev, T. L. Perel 'man, V. I. Derkachev, V . B. Timofeyev. 
In zhenerno-Fizicheskiy Z hllmal, Tom [9, No. 2, [970, p . 2 I 1- 17. [Cine-photo observations of sublimation 
p rocesses when wa ter is simultaneously freezing and subliming in a capillary. English summa ry, p. 216.] 

LLIBOUTRY, L. A. Le fluage de la glace. La H Ollille Blanche, 25" An., No. 5, [970, p . 489- 92. [Discussion of 
mecha nism of creep of glacier ice a nd theories concerning it.] 

M AlD[Q.UE, M. A., and olhers. Transfer of protons through "pure" ice h single crys tals. Ill. Extrinsic versus 
intrinsic polarization ; surface versus volume conduction, by M . A. M a idique, A. [R.] Von Hippel a nd W. B. 
Westphal. J oumal of Chemical Physics, Vol. 54, No. [, 197 [, p . 150- 60. [S tudy ofd.c. and transient conductivity 
of ice interpreted with dielectric measurements.] 

M AKAROV, I. YE. , and olhers. Kinetika termicheskoy i fotostimulirovannoy gibeli zakhvachennykh elektronov v 
y-obluchennom stekloobraznom shchelochnom l'du [Kinetics of the thermal and photostimulated d ecay of 
trapped electrons in y-irradia ted glassy alkaline ice] . [By] 1. Ye. M akarov, B. G . Yershov, A. K. Pikayev. 
/zvesliya Akademii N auk SSSR. Seriya Khimicheskaya, [970, No. 8, p . 1697- 702. [Thermal decay of captured 
electrons a nd 0 ion radicals is second order, tha t of photodecay is first order .] 

MONTANO, P . A., and SHECHTER, H . Changes of the Mossbauer spectral a rea a t transition points. Physics Lellers, 
Vol. 33A, No. 4, [970, p. 259...Qo. [Theory of changes in Fe-doped ice. Simila ri ty with cha nges observed at 
ferroelectric tra nsition points.] 

M OORTI, V . R . G . Permanent multipole contribution to the energy of fully occupied and vacant ice la ttices: 
va ria tion with nonequilibrium orienta tions of single molecules. Disserlalion Abslracls Inlernalional, B, Vol. 30, 
No. 9, [970, p . 4085-B-86-B. [Theoretical study of energy of H 20 molecule in ice. Abstract of Ph.D. thesis, 
New York U niversity, 1968. University Microfilms order no. 70-5328.] 

M URRMANN, R. P ., and olhers. Ionic diffusion a t the ice- solid interface, by R . P . Murrmann, D . M . Anderson 
a nd J. W . Peek. (In Snow removal a nd ice control resea rch . Proceedings of an international symposium 
held April 8- 10, 1970. [U.S. ] H ighway Research Board. Special Reporl '1 5, 1970, p . 78-86 .) [Diffusion of 
22NaCl on ice surface shows proper ties different from water or bulk ice.] 

NAzHAT, N. B., and WE [SS, J. J. On the na ture of bleached col or centers in irradia ted a lka line ices. J ournal of 
Physical Chemislry, Vol. 74, No. 24, [970, p. 4298- 99. [Letter. Discussion of possible nature of colour 
centres.] 

NOVIKOV, P . A., and V AGNER, YE. A. Opredeleniye veroyatnykh lokal 'nykh skorostey potoka para okolo sublimi
ruyushchegosya l'd a v raz rezhennom gaze [Determina tion of the proba ble local velocities of vapour outflow 
around subliming ice in rarefied gases]. Inzhenem o-Fizicheskiy Z hllrnal, Tom 18, No. 5, [970, p. 873- 77· 
[Study of discrete eva pora tion process from ice. Ca lcula tion shows area participating d ecreases with de
creasing pressure. English summary, p. 877 .] 

ODENCRANTZ, F. K., and H[LDEBRAN D, P . H . I ce whiskers a nd d endrites in a cloud chamber replicated with 
methyl 2-cyanoacryla te. J oumal of Cryslal Growlh, Vol. 8, No. 2, 197 [, p. 14 1- 48. [Technique for making 
replicas of ice crystals in clouds. H a bit is intimately connected with whisker forma tion .] 

OREM, M . W. Physical a bsorption of hydrocarbon vapors on ice. D isserlalion Abslracls Inlernalional, B, Vol. 30, 
No. 12, Pt. [ , 1970, p . 5454-8. [Etha ne and propane react irreversibly with ice to form possible cla thra tes. 
Pentane a nd hexa ne show physical adsorption . Above - 35° C behaviour is more like tha t on liquid wa ter. 
Abstract ofPh.D. thesis, U niversity of Southern California, [969 . U niversity Microfilms order no. 70-[ 1381.] 

SCHENK, J., and SCHENKELS, F . A. M . Thermal free convection from a n ice sphere in wa ter. Applied Scienlific 
Research, Vol. [9, No. 5, 1968, p. 465- 76. [Flow pa tterns a nd local heat tra nsfer observed and compa red 
with each other a nd theoretical predictions. ] 

SElBER, B. A., and olhers. Density oflow tempera ture ice, by B. A. Seiber, B. E. Wood , A. M . Smith, P . R . Muller. 
Science, Vol. 170, No. 3958, [970, p. 652- 54. [Density and refrac tive index of a morphous ice m easured .] 

SHARANIN, Yu . 1., and olhers. Opredeleniye podvizhnostey i vykhod ov zaryazhennykh chas tits, voznikayushchikh 
pri impul 'snom radiolize krista llicheskogo l'd a [Determination of mobilities a nd yields of charged particles 
a rising during the pulsed radiolysis of crysta lline ice] . Doklady Akademii N auk SSSR , T om 195, No. 4, 1970, 
p. 896- 97· 

SHAWYER, R . E. , and DEAN, P. Atomic vibra tions in hexagonal ice 1. D iscussions q{ lhe Faraday Society, No. 48, 
1969, p. 102-07. [Calcula ted frequency spectrum compared with neutron a nd thermodyna mic studies. 
E ffect of d eu terium substitution discussed .] 

SUTHERLAND, BILL. T wo-dimensional hydrogen bonded crys ta ls without the ice rule. J ournal of M alhemalical 
Physics, Vol. I I, No. I I, 1970, p . 3 183- 86. [Result of relaxing the Berna l-Fowler rules in the two-dimensiona l 
analogue of ice.] 
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VON HIPPEL, A. R . D o we really understa nd ferroelectricity? J ournal of the Physical Society of Japan. Supplemerzt, 
Vol. 28, 1970, p . 1- 6. [Includes discussion of electrica l properti es of ice.] 

VON HIPPEL, A. R. Transfer of protons through " pure" ice III single crysta ls. II . Molecular models of polariza tion 
a nd conduction . J oumal of ChemicaL Physics , Vol. 54, No. I, 1971 , p . 145- 49. [Theory of electrical processes 
in ice due to movement of Bjerrum d efects and ionic defec ts.] 

VON HIPPEL, A. R ., and others. Tra nsfer of protons through " pure" ice I h single crysta ls. I. Polariza tion spectra of 
ice Ih , [by] A. lR.] Von Hippel, D. B. Knoll a nd W. B. Wes tp ha l. J ournal of Chemical Physics, Vol. 54, No. I , 
197 I, p. 134- 44. [Detailed study of dielectric relaxa tion spectra of hexagona l ice.] 

WILLIAMS, P . M. , and M UNNo, F . J. Thermal neutron diffusion a t the ice- wa ter phase tra nsition. Nuclear Science 
and Engineering, Vol. 43, No. I, 1970, p. 120- 22. [Review of d a ta ava ila ble with new experiments indica tes 
that there is no discontinuity in the therma l neutron diffusion coefficient when H 2 0 freezes.] 

YEAN, D . H ., and RITER, ] . R., jr. Deformation mecha nism for ice VII . J oumaL of ChemicaL Physics, Vol. 54, No. I, 
197 1, p. 294- 96. [Theoretica l ca lcula tion shows protons rema in on their original 0 a toms a t all pressures so 
fa r achieved without formation of symmetrical H bonds. ] 

YOMOSA, S., and H ASEGAWA, M. Va lence bond study of the hydrogen bond. Ill. Forma tion and migration of 
ionic d efects in wa ter and ice. Joumal of the Physical Society of J apan, Vol. 29, No. 5, 1970, p. 1329- 34. [Theory 
of forma tion and migration of ionic defects.] 

LAND ICE. GLACIERS. I CE SHELVES 

fuIB ACH, W., alld EISNER, H. Grundlagen und Ergebnisse von kernphysika lischen U ntersuchungen auf Alpen
gletschern. Zeitschrift fiir Gletscherkllllde und GlaziaLgeoLogie, Bd. 6, Ht. 1- 2, 1970, p. 91 - 105. [Applica tion of 
radioactive iso tope da ting techniques to glaciology, with pa rti cula r reference to Alpine glaciers.] 

ANDE RTON, P . W. Deforma tion of surface ice a t a glacier conAuence, K askawulsh Glacier. (In Bushnell , V . C. , 
and R agle, R . H., ed. Icefield Ranges R esearch Project. Scientific results. Vol. 2 . New York, American Geogra phical 
Society ; Montreal , Arctic Institute of North America, 1970, p. 59- 76. ) [Inves tiga tions included study of 
optic-axis fabri cs developed in the ice under changing stress conditions.] 

BARANOWSKI, S. R eport on the fieLd work of the PoLish Spitsbergen expedition, summer 1970 . Wroclaw, U niversity of 
Wroclaw, Geographical Institute, 1971. [i , 22] p . [Includes brief account of glaciological programme, 
carried out chieAy on Werenskioldbreen a nd H a nsbreen, Hornsund region.] 

BARKOV, N . I. R avnovesnaya i minimal'naya tolshchina shel'fovykh lednikov Anta rktidy [Equilibrium a nd 
minima l thickness of the ice shelves of Anta rcti ca]. Trudy Arkticheskogo i Antarkticheskogo N auchllo
Issledovatel'skogo Instituta, T om 294, 1970, p. 127- 41. 

BAUER, A., and SHUMSKIY, P . A. Travaux glaciologictues a Kerguelen et da ns I ' Antarctique. E cole Pratique des 
Hautes Etudes--Sorbonne. S ixieme Section: Sciences E conomiques et Sociales. COlltributions du Centre d'Etudes Arctl:ques 
et Finno-Scandillaves, No. 8, 1970, [viiiJ , 169 p. [Two pa rts : A. Bauer, " Premieres donnees sur les glaciers 
ac tuels d es lies K erguelen" , p . 1- 84 ; P . A. Shumskiy, " Glacia tion de l'Anta rctide", p. 85- 169. The la tter 
consists of extracts in French from: " Oled eneniye Antarktidy [Ice cover of Antarctica]". (In Bugayev, V. A. , 
and others, ed. Osnovnyye itogi izucheniya Alltarktiki za 1 0 let [Maill results of stud)'illg the Antarctic for tell years]. 
[Edi ted byJ V. A . Buga yev, P. A. Shumskiy, A. M . Gusev, S. N . Kartashov, I. Ya. Lapina . M oscow, 
I zda tel'stvo " Nauka", 1967, p. 27- 75. )] 

BOGORODSKIY, V . V. , alld others. Nekotoryye rezul ' ta ty radiolokatsionnogo zondirovaniya arkticheskikh lednikov 
[Some results of radar sounding of Arctic glaciers] . [By] V . V. Bogorodski y, L. S. Govorukha, B. A. Fed orov. 
T rudy Arkticheskogo i Antarkticheskogo Nauchno-Issledovatel 'skogo Illstituta, T om 294, 1970, p. 87- 93. [Work in 
Severnaya Zemlya since 1968.J 

BOROVI NSKIY, B. A. Elektro- i sey smometricheskiye issledovaniya mnogoletnemerzlykh gOr1lykh porud i lednikov [Electro- and 
seismometric studies of f rozen ground and glaciers]. M oscow, Izda tel 'stvo " Nauka", 1969. 184 p. [Electrical 
conductivity of ice and permafrost ; behaviour of seismic waves in ice and permafrost.J 

BORTENSCHLAGER, S. eue pollenana lytische U ntersuchungen von Gletschereis und gletschernahen M ooren in 
den O stalpen . Zeitschriftfiir Gletscherkunde und Glazialgeologie, Bd. 6, Ht. 1- 2, 1970, p. 10 7- 18. [Results of 
pollen a na lytical inves tiga tions of glacier ice from K esselwandferner a nd of near-by pea t bogs are presented 
a nd discussed.] 

CLASSEN, D . F. , and CLARKE, G . K . C. Basal hot spot on a surge type glacier. N ature, Vol. 229, No. 5285, 1971 , 
p. 48 1-83. [Deep tempera ture measurements show tempera te basal ice benea th Fox Glacier, Yukon 
T erritory, Ca nad a .J 

EpSTEIN, S ., alld others. Climatological implica tions of stable isotope varia tions in deep ice cores, BYI'd sta tion , 
Anta rctica, by S. Epstein a nd R . P . Sha rp and A. ] . Gow. Antarctic J ournal of the United Stales, Vol. 6, No. I, 
197 I, p. 18- 20. [Presents conclusions drawn a bout Qua ternary (Wisconsin) climate from preliminary 
oxygen- a nd hydrogen-isotopic a nalyses of the 1967 Byrd sta tion core.J 

FIENNES, R . Pa rachute drop to J osteda lsbre. Geographical M agazine, Vol. 43, No. 5, 1971 , p . 3 19- 25. [W ell
illustra ted popular account of glacier survey ing a nd other activities of the British J os ted alsbre Expedition, 
Norway, 1970.] 

GOVORUKHA, L. S. Balans vneshnego massoobmena lednikov Severnoy Zemli [Ba lance of external mass exchange 
of Severnaya Zemlya glaciersJ. D oklady A kademii N allk SSSR, T om 192, No. 3, 1970, p. 603- 06 . [Da ta used 
to make first computa tions of the mass balance of these glaciers, which agree with evidence from other 
sources indica ting retreat of glaciers a t present time. English abstrac t in Soviel-Bloc Research in Geophysics, 
Astronollij', and Space, No. 237, 1970, p. 24- 25.] 

GOVORUKH A, L. S. G lya tsiologicheskiye issledovaniya Arkticheskogo i Antarkti cheskogo Instituta v Arktike 
(1960- 1969 gg.) [Glaciological studies of the Arcti c a nd Antarctic Institute in the Arcti c (1960- 69)]. Trlldy 
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Arkticheskogo i Antarkticheskogo Nauchno-Issledovatel'skogo Instituta, Tom 294, 1970, p. 5- 1 I. [Summary of work 
on la nd ice in Soviet Arctic.] 

GOVORUKHA, L. S. R aschet srednego knogoletnego byudzheta I'da v sisteme vneshnego massoobmena lednikovogo 
pokrova Severnoy Zemli [Calculating the mean long-term ice budget in the external mass ba lance of the ice 
cover of Severnaya Zemlya]. Trudy Arkticheskogo i Antarkticheskogo Nauclmo-Issledovatel'skogo Instituta, Tom 294, 
1970, p . 12- 27. [Based on 1965 field work.] 

GOVORUKHA, L. S., and BOGDASHEVSKIY, B. I. Osnovnyye cherty meteorologicheskogo i radiatsionnogo rezhima 
gornolednikovoy zony Byrranga [Main fea tures of the meteorological and radia tion regime of the Byrranga 
va lley glacier zone]. Izvestiya Vsesoyuznogo Geograficheskogo Obshchestva, Tom 102, Vyp. 6, 1970, p. 536- 42. 
[Recently discovered glacierized area of Taymyr.] 

GOVORUKHA, L. S., and YEVSEYEV, JVL P. Glyatsiologicheskaya i sinopticheskaya kharakteristika perioda ablyatsii 
na lednikakh a rkhipelaga Severnaya Zemlya [Glaciological and synoptic characteristics of the a blation 
period on glaciers of the Severnaya Zemlya a rchipelago]. T rudy Arkticheskogo i Antarkticheskogo Nauchno
Issledovatel'skogo Instituta, Tom 294, 1970, p. 51 - 67. [Work of 1965 Soviet expedition.] 

HALLlDAY, W. R ., and ANDERsoN, C. H .,jr. Glacier caves. Explorers Journal, Vo!. 48, No. 2, 1970, p . 131- 35. 
[Description of the cave system beneath Paradise G lacier, Mt. R ainier, W ashington, U.S .A.] 

HANNSS, C. Les glaciers les plus meridionaux d es Alpes : observations de morphologie glaciaire dans les Alpes 
Maritimes, versant italien. Revue de Geographie Alpine, Tom. 58, [Fasc.] 4, 1970, p. 620- 48. [Recent oscillations 
of these glaciers described and their moraines examined as indica tors of previous behaviour. Snow lim its are 
compared with those of the eastern A lps.] 

H OINKEs, H . C. M ethoden un~ Moglichkeiten von M assenhausha ltsstudien auf G letschern. Ergebnisse der 
Messreihe Hintereisferner (Otztaler Alpen) 1953- 1968. Zeitschriftfur Gletscherkunde 1lI1d Glazialgeologie, Bd. 6, 
Ht. 1- 2, 1970, p. 37- 90. [Methods for es timating mass balance of glaciers described . R esults of measure
ments on Hintereisferner, 1953- 68, presented and implications for mass balance studies in general discussed .] 

HOLDSWORTH, G . Mode of fl ow of M eserve G lacier, Wright Valley, Antarctica. D issertation Abstracts Intemational, 
B, Vo!. 30, No. 10, 1970, p. 466 1-B. [Conclusions drawn from observations within and on surface of glacier. 
Abstract of Ph .D. thesis, Ohio State University, 1969. University Microfi lms order no. 70-6797.] 

[ICELAND : GLACIERS.] The glaciers of Iceland . Polar Record, Vo!. 14, o. 93, 1969, p. 833 . [List and map.] 
KASSER, P. Grundung eines " Permanent service on the fluctuations of glaciers". Zeitschriftfiir Gletscherkunde und 

Glazialgeologie, Bd. 6, Ht. 1- 2, 1970, p. 193- 200. [Aims of this service founded by the Federation of Astro-
nomical and Geophysical Permanent Services a nd th ~ International Council of Scientific Unions.] 

K ASSER, P. R emarques sur les varia tions des glaciers suisses et le reseau d 'observations. Zeitschriftfur Cletscherkunde 
und Glazialgeologie, Bd. 6, Ht. 1- 2, 1970, p. 141 - 50. [Presents and discusses annual results of observations 
on frontal variations of 105 Swiss glaciers, and mass balance of 4 glaciers, between 1962-63 and 1967- 68.] 

KITANO, Y., and others. M igration of chemical elements through phases of the atmosphere, hydrosphere and 
li thosphere in the Juneau Glacier area. I , by Y. Kitano [and 7 others]. Geochemical Journal , Vo!. 3, os. 2- 3, 
1969, p. 99- 115. [Major chemical elements came mainly from sea-water, except for Ca+ and H C03-
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h ydrostatic pressure.] 

W ELSCH, W ., and KI NZ L, H . Der Gletschersturz vom Huascanin (Peru) a m 3 1 M a i 1970, die grosste Gletscher
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pri ekstremal'no nizkikh urovnyakh [Fea tures of the break-up of ice in the Yenisey es tua ry a t ex tremely low 
water levels]. Problemy Arktiki i Antarktiki, Vyp. 35, 1970, p. 19- 25 . . 
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O . M. j oha nnessen [and 7 others]. McGill University. Marine Sciences Centre. M anllscript Report No. 15, 1970, 
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yami l'd a [O bserva tions on tidal compac tion a nd diffusion of ice]. Trlldy Arklicheskogo i Alltarkticheskogo 
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LEW[s, E. L., and WALKER, E. R. T he wa ter structure under a growing sea ice sheet. J ournal qfGeophysical Research, 
Vo!. 75, No. 33, [970, p . 6836- 45. [Da ta illustra ting seasonal cha nges in tempera ture and salinity profile 
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MAYKUT, G . A., and U NTERSTE[NE R, N. Some results from a time-dependent thermodynamic model of sea ice. 
J ournal of Geophysical Research, Vo!. 76, No. 6, [97[ , p. [550- 75 . [Conclusions drawn from a pplication of 
model to centra l Arctic are discussed .] 

M[CHEL, B., and RAMSEIER, R . O . Classifica tion of river a nd la ke ice. Canadian Geotechnical J ournal, Vo!. 8, No. [, 
[ 97 [, p. 36- 45. [Describes formation and structure a nd texture of the primary, secondary and superimposed 
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N [KOLAYEV, S . YE. Vyranivaniye poverkhnosti mnogoletnikh l'd ov metodom shpurovogo vz ryvaniya [Levelling 
the surface of old ice by bore hole explosions]. Problemy Arktiki i Antarktiki, Vyp. 35, [970, p. [05-08. [Quicker 
a nd easier method of levelling hummocky sea ice. ] 

NUTTALL, J . B. Observa tions on break-up of river ice in north centra l Alberta. Canadian Geo technical J ourtlal, 
Vo!. 7, No. 4, [970, p. 457--63. [Maximum size of moving ice can be almost as wide as the river and 4 or 5 
ti mes as long as this. Effect on bridge piers discussed .] 

R EEH, N. Natural frequency of the system of a heavy elastic plate covering shallow water. Bygningsstatiske 
M eddelelser, Vo!. 4[ , No. 3, [970, p . [67- 87. [Relation between " ka neling" a nd long periodic wa ves produced 
during calving of icebergs led to studies on na tural period of a glacier-fjord system. It was concluded tha t 
the finite difference m ethod is suita ble for solving complica ted eigenvalue problems.] 

SHESTER[KOV, N . P. Otsenka koeffi tsiyenta teploprovodnos ti snega kosvennym metodom [Evalua ting the thermal 
conductivity coefficient of snow by the indirec t method] . Problemy Arktik i i Antarktiki, Vyp. 35, [970, p. 92- 94. 
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STRUBING, K . Satellitenbild und M eereiserkundung. Ein methodischer Versuch fur das Ba ltische M eer. Deutsche 
Hydrographische Z eitschrift, Jahrg. 23, Ht. 5, [970, p . [93- 2 [3. [Promising results obtained for sea ice recon
na issance in the Baltic Sea by means of satellite pictures.] 

SWITH[NBANK, C. W . M. The use of satellite photography in studying the distribution of pack ice. Proceedings of 
the Challenger Society, Vo!. 4, Pt. 2, [970, p. 63. [Abstract of lecture describing how information obtained from 
ESSA-3 a nd ESSA-7 sa tellites may be used to select routes for shipping through Antarctic pack ice.] 

UNTERSTE[NER, N ., and MAYKUT, G . A. Arktisches M eereis. Zeitschriftfur Gletscherkunde und Glazialgeologie, Bd. 6, 
Ht. 1- 2, [970, p. [ 29- 40. [R esults p resented a nd discussed of a thermodynamic m odel which d escribes 
growth a nd decay of sea ice.] 

GLACIAL GEOLOGY 

.-\ NDREWS, J . T., and D UGDALE, R . E. Age prediction of glacio-isosta tic stra ndlines based upon their gradients. 
Geological Society of A merica . Bulletin, Vo!. 8 [, No. 12, 1970, p. 3769- 72. [Strandline gradients decline exponen
tia lly towa rds the presen t. R elationship can be used to d a te strandlines in a sequence that already has some 
d a ting contro!.] 

.-\RMSTRONG, R . L. G lacial erosion a nd the varia ble isotopic composition of strontium in sea wa ter. N ature, 
Physical Science, Vo!. 230, No. [4, [97[ , p. [32- 33 . [Sugges ts erosion ofPre-Cambrian shields by continenta l 
glaciers would be effective means of adding radiogenic 37Sr to the dissolved load output to the ocean.] 

AVSYUK, G . A., and G ROSVAL'D, M . G. K aynozoyskaya istoriya oledeneniya i klimata Anta rktidy [Ca inozoic 
history of the glacia tion a nd climate of Antarctica]. Izvestiya Akademii Nauk SSSR. Seriya Geograficheskay a, 
197 1, No. [, p. [33- 41. [Repor t of O slo symposium, August [970.] 

BARANOWSKI, S. Some rema rks on the origin of drumlins. Geographia Polorzica, No. 17, 1969, p . [97- 208. [Distribu
tion of drumlins wi thin a drumlin fi eld a nd the " flu ted moraine problem" discussed in rela tion to a suggested 
mechanism of drumlin forma tion.] 

BRocHu, M . Pourcentage du materiel d e nature crista lline et crista llophyllienne sur le littoral Gaspesien de 
l'estua ire maritime du Sa int-La urent, de la Ba ie d e Gaspe et de la Baie des Chaleurs . B ulletin de l'A ssociation 
Franfaise pour l' Etude du Quaternaire, 6e An., No. 20, 1969, p. 207- [ 6. [Study of d eposits from the Gaspes ia n 
coast of the St. Lawrence estua ry, from Gaspe Bay a nd from Chaleur Bay indicate origin was due to Qua ter
nary glacia tion .] 

BROOKEs, 1. A. New evidence for a n independent Wisconsin-age ice cap over Newfoundland. Canadian J ournal of 
Earth Sciences, Vo!. 7, No. 6, [970, p. [374- 82. [Reinterpreta tion of the rela tive ages of glac ial striae, a nd 
new evidence from erratic till-boulder provena nces, suppor t view tha t the isla nd had its own ice cap a t the 
las t glacia l maximum.] 

CA[LLEUX, A., and H AMELIN, L.-E. Poste-de-la-Baleine (Nouveau-Quebec) ; exemple de geomorphologie com
plexe. Revue de Geomorphologie Dy namique, 1ge An. , No. 3, [969- 70 [pub. [970] , p . [28- 50. [Deals with 
factors, such as Qua terna ry glacia tion, a ffecting geomorphology of the Great Wha le River, Quebec.] 

CHEBOTAREVA, N. S. Die Flussta ler d es Nordwes tens der Russischen Ebene-ihr Aufbau und Alter. PetermanTlS 
Geographische M itteilungen, Jahrg. [14, Quarta lsht. 3, [970, p. [73- 85. [River valleys in north-wes t Russian 
plain, which was covered by Valday glacia tion, were formed by action of disintegrating ice sheet.] 

C LARK, R. A short note on small mel twater channels a nd "microchannels" at Sha ftoe Crags, Northumberla nd. 
Proceedings qf the rorkshire Geological Society, Vo!. 38, Pt. 1, [970, p. 57- 59. [Probable mode of forma tion 
benea th waning ice shee t descri bed .] 

COLHOUN, E. A. On the na ture of the glaciations a nd fina l deglacia tion of the Sperrin M ountains a nd adjacen t 
areas in the north ofIrela nd . I rish Geography , Vo!. 6, No. 2, 1970, p . 162- 85. [Conclusions from fi eld studies 
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[C I970]. 180 p . [Glacial ad vance a nd retrea t, a nd effect on Ea rth 's surface (incl uding Aora a nd fa una ) a nd 
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p. 42- 43 . [Sugges ts deposits a re the products of pressure melt wa ter. ] 
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REm, J . R ., jr. Late Wisconsin a nd Neoglacial history of the M a rtin River G lac ier, Alaska. Geological Society of 
A merica. B ulletin, Vo!. 8[ , No. 12, 1970, p. 3593- 604. [Conclusions su mma ri zed a bout fluctua tions of gl acier 
with reference to its history a nd implica tions of close proximity of Neoglacia l limit a nd outermost te:m ina l 
moraine discussed.] 

R Ex , R.W. , and others. Possible interglac ia l dune sands from 300 meters wa ter d epth in the W eddell Sea, 
Anta rctica, by R. W. R ex, S. V. M a rgolis, B. Murray. Geological Society of America. B ulletill , Vol. 8 1, No. 1 I. 
1970, p. 3465- 72 . [Exa mina tion of na tura ll y well-sorted sand samples obta ined from Berkner Ba nk suggest 
bank may have been exposed a t surface of sea during a n interglacia l period.] 

R UTScH, R. F . Eine vergessene Veroffen tlichung liber erra tische Blocke. M itleillllzgen der Naturforschellden Gesell
schaft in B ern, Neue Folge, Bd. 27, 1970, p . 6- 8. [Draws a ttention to little-known publica tion on erra tic blocks 
by F . E . Bruckma nn in 1742.] 
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SCHERMERHORN, L. J. G . U p per Ordovician glacia tion in nor thwest Africa? Discussion . Geological Society of 
America. B ulletin, Vo!. 82, No. I , 197 I, p. 265- 68. [Concl udes tha t this is unlikely. R epl y by R. W. Fa irbr idge, 
p. 269- 74.] 

SELBY, M. j., and WILsON, A. T . Origin of the Labyrinth , Wright Valley, Antarctica. Geological Society of A merica . 
B ulietin, Vo!. 82, No. 2, 1971 , p . 471 - 76. [Sugges ts origin of this forma tion is not glacial, but due to salt 
weathering a long maj or j oints.] 

SELBY, M . j., and WILSON, A. T. Possible T ertiary age for some Antarctic cirq ues. Nature, Vo!. 229, No. 5287, 
197 I, p. 623- 24. [Ice-free cirques in upper Wrigh t Valley d escribed and possible mode offormation a nd age 
discussed .] 

SEREBRYANNYY, L. R ., and RAUKAS, A. V . U ber die eiszeitl iche G eschichte der Russischen Ebene im oberen 
Pleistozan . Petermanns Geographische M itteilzmgen, J ahrg. 114, Quarta lsht. 3, 1970, p. 161- 72. [Discusses 
multiple continenta l glaciations taking place in Russia n pla in during Pleistocene.] 

SUGDEN, D . E . Landforms of d eglacia tion in the Cairngorm mounta ins, Scotla nd . Ins titute of British Geographers. 
T ransactions, No. 51 , 1970, p. 20 1- 19. [Reinterpreta tion of charac teristic pa tterns of mel t-wa ter cha nnels a nd 
fluvio-glacial drift.] 

TOMIRDlARO, S . V. Oled eneniye a rkticheskogo basseyna v pleystotsene i yego svyaz' s nazemnym i podzemnym 
oled eneniyem sushi [Glacia tion of the Arctic bas in in the Pleistocene a nd its link with surface and under
ground glaciation of the land]. Trudy A rkticheskogo i Antarkt icheskogo Nallchno-Issledovatel 'skogo Instituta. T om 
294, 1970, p. 172- 82. [Specula tion about extent a nd na ture of glaciation .] 

VEYRET, P. Processus de I'erosion et de I'accumula tion glacia ires en action . Observa tions sur certains glaciers en 
crue du M assif du M ont Blanc (etes 1968- 70). R evue de Geographie A lpine, T om . 59, [Fasc.l 2, 197 1, p . 155-
70. [Result of 3 years' observations on erosion, and accumulation of materia l, ca used by glacial progression.] 

WAGNER, W . P ., and ESCHMAN, D. F . A probable Late Pined ale termina l moraine in Cas tle River Valley, Alberta : 
discussion . Geological Society of America. B ulletin, V o!. 81 , No. 12, 1970, p. 3773- 74. [Alterna tive to A. M . 
Stalker's hypothesis is suggested ; reply by Stalker , p. 3775-78.] 

FROST ACTION ON ROCKS AND SOIL. FROZEN GROUND. PERMAFROST 

BAULIN, V. V . Vliyaniye tektoniki na m erzlotnyye protsessy [Influence of tectonics on processes in frozen soil]. 
Izvestiya A kademii N auk SSSR . Seriya Geograjicheskaya, 1970, N o. 6, p. 75- 79 . [Based on studies in W est Siberian 
lowland.] 

BROWN, R. j . E . O ccurrence of permafrost in Canadian peatlands. Canada. National Research Council. Division of 
B uilding Research. R esearch Paper No. 432, 1970, [8] p. [Genera l review. R eprinted from Proceedings, third 
International Peat Congress held in Quebec, Canada, / 8- 23 August 1968, p . 174- 8 1.] 

BROWN, R. J. E. Permafrost as a n ecological factor in the subarctic. (b l E cology of the subarct ic regions. Proceedings 
of the H elsinki symposium [held 25 J uly to 3 August 1966]. Paris, UNESCO, 1970, p . 129- 40. (Ecology a nd 
Conserva tion, I. )) [Describes occurrence a nd inAuence of permafrost. Also published as Canada. N ational 
Research Council. Division of B uilding Research. T echnical Paper No. 3 I 3, 1970.] 

BROWN, W . G ., and j OHNSTON, G. H. Dikes on permafrost : predicting thaw and settlement. Canadian Geotechnical 
J ournal, Vo!. 7, No. 4, 1970, p. 365- 71. [Method developed based on heat conduction theory. Good agree
m ent wi th observed rates. ] 

CAILLEUX, A. Denomina tion d escriptive et genetique des fentes d e cryoturba tion. Revue de Geographie de M ontreal, 
Vo!. 24, No. 3, 1970, p. 3 10- 13. [Terminology a nd d escription of different products of cryoturba tion .] 

DIONNE, J .-C. Fentes en coin fossile da ns la region de Quebec. R evue de Geographie de Montrial, Vo!. 24, No. 3, 
1970, p. 3 13- 18. [Discovery a nd a ppearance of fossil ice wedges in this area described.] 

FREEZE, R . A., and BANNE R, j . A. An instrumented experimental site for the investiga tion of soil moisture, frost, 
a nd groundwater discharge. Canada. D ept . of Energy, "1ines and Resources. Inland Waters B ranch. T echnical 
Bulletin No. 2 1, 1970, vii, 29 p. , ta ble [in end-pocket]. [Summarizes first year 's results.] 

F URRER, G ., and FITZE, P . Beitrag zum Permafros tproblem in den Alpen . Naturforschende Geselischaft in '(iirich. 
Viertelsschrift, J a hrg. 11 5, Ht. 3, 1970, p. 353- 68. [Review of work on permafrost in the Swiss Alps.] 

GANGLOFF, P . Structures de gelisols rcliques d ans la region de M on trea!. R evue de Geographie de Montreal, Vo!. 24, 
No. 3, 1970, p. 24 1- 53. [Study of fossil ice wedges a nd a ttempt to d a te them.] 

GERHOLD, N. Blockgletscher im Otzta!' T iroler H~imatbliitter, 45 J a hrg., Ht. 10- 12, 1970, p. 107- 14. [Describes 
formation a nd occurrence of rock glaciers in Otzta ler Alpen .] 

H ANSEN, K . Geologica l a nd geogra phica l inves tiga tions in K ong Frederik IX's La nd ; morphology, sediments, 
periglacia l processes a nd salt lakes. M eddelelser om Gronland, Bd. 188, Nr. 4, 1970, 77 p. [Field work in W est 
G reenla nd in 1962 and 1965.] 

H ARRISON, S. S . Note on the importa nce offrost weathering in the disintegra tion and erosion of till in east-central 
Wisconsin . Geological Society of America. B ulletin, Vo!. 8 1, No. I 1, 1970, p. 3407- 10. [Presence of glacial till 
a long creek banks and other loca tions suggests frost weathering might be m aj or fac tor contributing to stream 
ba nk erosion in this region.] 

HIGUCHI , K ., and F U]II, Y. Permafrost a t the summ it of M ount Fuji , J apa n . JVatllre, Vo!. 230, No. 5295 , 19 71 , 
p . 52 1. [First report in j apan . M ean d epth 64.3 cm, m ean a ltitude 3 732 m, not on south-facing slope.] 

HOPPE, G. Fran k6ldens doma ner: d en sta ndiga tj a len . Forskning och Framsteg, 1970, No. 5, p. 27-3 I . [Genera l 
account of permafros t a nd some of its m anifestations.] 

j AHN, A. Soil movements under the inAuence of freezing. (In E cology of the subarctic regions. Proceedings of the 
Helsinki symposium [held 25 J uly to 3 August 1966]. Paris, UNESCO, 1970, p . 119- 23. (Ecology a nd Conserva
tion, I .)) [Genera l discussion of na ture of a nd fac tors a ffecting soil movement in Arcti c and sub-Arctic 
regions.] 
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K APLAR, C . VV. Phenomenon and mecha nism of fros t heaving . H ighway R esearch R ecord, No. 304, 1970, p. 1- 13. 
[Expla na tion of fros t action on soil s, based on the hypo thesis that liquid fi lms ex ist ing between pa rticles a nd 
an ice lens a re the focal centres of energy fo r the heaving process.] 

K APU NA, T. N ., and R OMANOVS KIY, N. N. 0 mekha nizme ros ta singenctischeskikh povtorno-zhil ' nykh l'do,' 
[Growth mechan ism of repea ted syngenetic ice veins in perma frostJ . /l!IerzlotllJlye Issledovaniya, V yp. 9, 1969, 
p . 47- 56. [Observa tions of rela tion between segregation ice inclusion a nd ice veins.J 

M ACKAY, j. R. Disturba nces to the tundra a nd fores t tundra environment of the western Arcti c. Canadiall 
Geotechnical J ournal, Vo!. 7, No. 4, 1970, p. 420-32 . [Topogra phic consequences of ma n-ind uced tu nd ra 
damage discussed . Tbermokarst subsidence, not therma l erosion, is the dom ina n t result of such d amage.] 

]\i[ACPHERSON, j . G ., and others. Dikes on permafrost founda tions in nor thern M ani toba, by j . G. M acpherson a nd 
G. H. vVa tson a nd A . K oropa tnick. Canadian Geotechnical J ournal, Vol. 7, No. 4, 1970, p. 356- 6+ [Descri bes 
design a nd construction of rese rvo ir dikes for a genera ting sta tion situa ted in a region of discontinuous 
permafrost.] 

MITC HELL, G . F. Fossil pingos in the sou th of Ireland . Nature, Vo!. 230,1'\0. 5288, 197 1, p. 43- 44. [Several 
examples described. J 

O UTCALT, S. 1. A study of time d ependence during seri a l needle ice events. A rchiv fiir Meteorologie, Geophysik und 
B ioklimatologie, Ser. A, Vo!. 19, No. 3, 1970, p . 329- 37. [Useful d ata concerning the course of needle ice 
growth near the soil surface ca n be gained from a study of the surface temperatu re-heave record .] 

PEw!!:, T. L. Permafrost a nd vege ta tion on Aood-pla ins of suba rc ti c ri vers (Alaska) : a summary. (In Ecology of the 
sl/barctic regions. Proceedings of the H elsinki symposium [held 25 J uly to 3 August 1966]. Pa ris, U:\TESCO , 1970, 
p. 14 1- 42. (Ecology a nd Conserva tion, I.)) [Four phases of Rood-p la in recognized, based on dra inage 
patterns a nd distri bution of vegeta tion .J 

PIIROLA, J. Frost-sorted block concentra tions in western Inari, Finnish La pla nd. Fem!ia, 99, No. 2, 1969, 35 p . 
[O bserva tions of effect of gradien t, exposure a nd eleva tions of slopes . Also in Publicationes Instituti Geographic;, 
Universitatis H elsingier!sis, Ser. A, 7 I , 1969.J 

POI RI ER, j . Fente d e gel fossile a ux Iles-de-la-M adeleine, Quebec. Revile de Geographie de M Olltreal, Vol. 24, X o. 3, 
1970, p. 3 19-20. [Brief desc ription of foss il ice wedge.] 

R APP, A. Some geomorphologica l processes in cold cli ma tes . (In Ecology of the sllbarctic regions. Proceedings of the 
H elsinki symposium [held 25 J uly to 3 August 1966]. Pa ris, UNESCO, 1970, p . 105- 14. (Ecology and Conserva
ti on, I .)) [Genera l review of frost-wea theri ng, fros t-heaving, creep, boulder depressions, block fi elds, sorted 
polygons, soli Auction and perma fros t.] 

SADlI , M . Investigations on pa lsas in Finnish Lapland. (In E cology of the subarctic regions. Proceedings of the H elsinki 
~J'/nposium [held 25 J uly to 3 August 1966J . Pari s, UNE CO, 1970, p. 143- 53 . (Ecology and Conservation, I .)) 
[Externa l a nd internal structure, rel a tion to surround ing g round, a nd developmen t.] 

SCHEN K, E. Permafrost a nd frost structures in the suba rc ti c a rea. (Ill Ecology of the subarctic regions. P roceedings of 
the H elsinki symposium [held 25 J uly to 3 August 1966]. Paris, UNESCO, 1970, p. 155- 59. (Ecology and 
Conservation, I .)) [Discuss ion of fac tors a ffecting forma tions such as pa tterned ground a nd pa lsas. ] 

SISKO, R . K . T ermoabraz ionnyye berega a rkti cheskikh morey (na primere O. Novaya Sibir') [Thermo-a brasion 
shores of Arcti c seas (on the exa mple ofOstrov Novaya Si bir' )J. T rudy A rkticheskogo i Antarkticheskogo Nauchrzo
Issledovatel'skogo Instituta, T om 294, 1970, p . 183- 94. [E ros ion of frozen ground by sea-water .] 

SVENSSON, H. Frozen-ground morphology of northeas tern most Norwa y. (In Ecology of the subarct ic regions. Proceed
ings of the H elsinki symposium [held 25 J uly to 3 August 1966]. Pa ris, U N ESCO , 1970, p . 16 1- 68. (Ecology a nd 
Conserva tion, I. )) [Pa lsas a nd foss il ice-wedge polygons described. J 

M ETEORO LOGICAL AND CUM ATOLOG ICAL GLACIO LOGY 

ALKEZWEENY, A. J. Freezing of supercooled water drople ts due to collision . J ournal of Applied il1eteorology, Vol. 8, 
X o. 6, 1969, p. 994- 95 . [O bservations from fiel d work.] 

BENJEY, vV., and LOUGEAY, R . L. Climatologica l investigations in the I cefield R a nges, summer 1965. Pa r t I: 
upper a ir w ind pa tterns in the S t. Elias M ounta ins, summer, 1965, by W . Benjey. Part 2 : microcl ima tological 
studies over the Sewa rd Glacier snowpack, by R . L. Lougeay. Arctic Illstitute of North America. Research 
Paper No. 54, 1969, 102 p. [R esul ts of fi eld studies in Yukon Terri tory, Canad a. Also publ ished in modi fied 
form in Bushnell , V. C ., and R agle, R . H ., ed. l cefield R anges Research Project . Scientific resuits . Vol. 2. New 
York, American Geogra phica l Socie ty; M ontreal, Arcti c Institute of North America, 1970, p . 3- 26 .J 

BIGG, E . K. Comments on " I ce nucleus measure men ts a t three sites in western vVashing ton Sta te" . J ournal of 
the Atmospheric Sciences, Vol. 27, No. 8, 1970, p . 12 18- 19. [Comments on pa per (ti tle as quoted ) by P . V. 
H obbs a nd J. D . Loca telli , ibid ., No. I , 1970, p . 90- 100, a nd reply by H obbs, p . 12 19.] 

DOLG tN, 1. M. Suba rc tic meteorology. (In E cology if the subarctic regions. Proceedings of the H elsillki symposium [held 
25 J uly to 3 August 1966]. Pa ris, UNESCO, 1970, p . 4 1- 6 1. (Ecology and Conserva tion, I. )) [C ircula tion 
of a tmosphere, radia tion, wind, tempera ture a nd prec ipi tation in northern U .S.S.R.J 

ROEN, S. T ftke- og rimda nnelse la ngs vftre vassdrag vinterstid. Norsk Geografisk Tidsskrift, Bd. 23, Ht. 4, 1969, 
p . 20 1- 04. [Forma tion of frost mist a nd hoar-frost a long Norwegian coas t and inla nd wa ters.] 

SNOW 

AUER, A. H .,jr. Some large snowAakes. W eather, Vol. 26, No. 3, 1971 , p . 101 , 12 1- 22. [Describes 3 to 6 cm 
dia meter snow-Rakes, which fell on 24 September 1970 a t La ra mie, Wyomjng .] 

[AVALANCHES.] Ava lanches a nd ava la nche defence. Transla tions of seventeen Russian articl es . Canada. National 
R esearch Council. Division of B uilding Research. T echnical T ranslation 1383, 1969, 162 p. [Articles transla ted 
from Trudy peruogo VsesoyuZllogo Soveshchaniya po Lavillam. Leningrad, Gidrometeoizda t, 1965, p . 58- 83, 
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97- 116, 13 1- 91, 204-14; and from Rudovodstvo po snegolavinrrym mbotam (vremennoye). Leningrad, Gidro
meteoizdat, 1965, p . 57- 68, 179- 87.] 

BOOTH, B. J. Dew-point temperature as a snow predictor. M eteorological Magazine, Vo!. 99, No. 1181 , 1970, 
p. 363- 67. [Correlation found between type of precipitation and d ew-point temperature, dew-points of 0° 
and - 1° C being critical values for, respectively, non-showery and showery precipitation.] 

CLARKE, P. C. Two snowstorms in a day. W eather, Vo!. 26, No. 3, 1971, p . 122- 24. [Two relatively heavy 
snowfalls from 2 separate causes in Surrey on 4 March 1970.] 

CLOUSTON, C. Snow rollers. M eteorological Magazine, Vo!. 100, No. 1183, 1971 , p . 63- 64. [Note of observations 
which appeared in Symon's Railifall Circular for March 1865.] 

DAMoN, R. H. ,jr. White Mountain avala nche hazard. Appalachia, Vo!. 36, No. 13, 1970, p. 40- 5 1. [Routes in 
New Hampshire mountains, U .S.A., where avalanches are likely to occur.] 

DEWALLE, D . R ., and MEIMAN, J. R . Energy exchange a nd la te season snowmelt in a small opening in Colorado 
subalpine forest. Water Resources Research, Vo!. 7, No. I , 197 I, p. 184- 88. [Two-day melt ofa la te-lying snow
pa tch was largely due to net radiation and sensible heat exchange.] 

EICHENLAUB, V. L. La ke effec t snowfall to the lee of the Great Lakes : its role in Michigan . B ulletin of the American 
M eteorological Society, Vo!. 5 I, No. 5, 1970, p. 403- 12. [30 % of seasonal snowfaIl d erived from lake-atmosphere 
interactions. Evidence suggests effect has increased recently, possibly owing to genera l cooling of winter 
temperatures.] 

FEDERER, B. Neutron activation determination of the aerosol content of Greenla nd snow. Pure and A/lplied 
Geophysics, Vo!. 79, 1970JII, p . 120-27. [Measurements of Na, Cl and SO. concentra tions as a fun ction of 
time showed that the SO. to Cl ra tio in polar snow was 20 times greater than in sea-water, and that the 
concentrations of SO. and sea-salt are parallel in time over the period 1880- 1968. R esults are discussed.] 

FERGUSON, L. "Armored snowballs" and the introduction of coarse terrigenous ma teri a l into sea-ice. Joumalof 
Sedimentary Petrology, Vo!. 40, No. 3, 1970, p. 1057- 60. [Phenomenon described suggests mechanism for 
introduction of coarse and angular ma terial into sea ice.] 

GARDNER, N. C ., and JUDSON, A. ArtiIlery control of avalanches along mountain highways. U.S. D ept. of Agri
culture. Forest Service. R esearch Paper RM-61 , 1970, [iv], 26 p . [Planning a nd operational procedure discussed.] 

[INTERNATIONAL HYDROLOGICAL DECADE.] Snow hydrology. Proceedings of the Workshop Seminar sponsored by Canadian 
National Committee for the International Hydrolog ical D ecade and the University of New Brunswick, February 28 and 
29, 1968. Ottawa, Secretaria t, Canadian National Committee for the Interna tional Hydrological Decade, 
[1970]. xii, 82 p. [Contains the following papers: W. W . J effrey, "Snow hydrology in the forest environ
ment", p. 1- 19; D. M. Gray, "Snow hydrology of the pra irie environment", p. 2 1-3 1; J. R. M eiman, 
"Snow accumulation rela ted to elevation, aspects and forest canopy", p. 35- 47 ; G. A. McKay, "Problems 
of measuring a nd evaluating snowcover", p. 49- 62; W. Viessman, J r. , "The synthesis of snowmelt h ydro
graphs", p. 67- 75.] 

J UMIKIS, A. R. Aerodynamic snow fences to control snowdrifting on roads. (In Snow removal a nd ice control 
research. Proceedings of an international symposium held Apri l 8- 10, 1970 . [U.S. ] Highway R esearch Board. 
Special R eport 115, 1970, p. 210- 19.) [Discusses various aspects of snow-drift control by fences, including 
where to put them and which kind to use.] 

MACCALLUM, R . E., and C HELCHOWSKI, W. Snow formations. Weather, Vo!. 26, No. 3, 1971 , p . 120 . [Two 
photogra phs, one of snow roll ers and the other of pa tterns in drifted snow.] 

MARCUS, M. G. , and R AG LE, R. H. Snow accumulation in the I cefield R a nges, St. Elias Mounta ins, Yukon. 
Arctic and Alpine Research, Vo!. 2, No. 4, 1970, p . 277- 92. [Snowpack record for 13-year period summarized 
a nd interpreted , with particular emphasis on the 1964- 65 glac ier ba lance year.] 

MARKIN, V . A. K kharakteristike usloviy akkumulya tsii snezhnykh osadkov na lednikovom pokrove Shpits
bergena [Characteristics of snow accumulation on the ice cover ofSpitsbergen]. Trudy Arkticheskogo i Antarkti
cheskogo Nauchno-Issledovatel'skogo Instituta, Tom 294, 1970, p. 39- 50. [Observations 1965- 67.] 

MATVEYEV, A. A. Chemical hydrology of regions of east Antarctica. Journal of Geophysical R esearch, Vo!. 75, 
No. 18, 1970, p . 3686- 90. [Results of determination of the chemical composi tion of samples of a tmospheric 
precipitation, snow, and ice, collected from 3 distinct zones (coasta l strip, oasis, inland), are compared and 
discussed.] 

MELLOR, M . Brief review of snow drifting research . (In Snow removal a nd ice control research. Proceedings of an 
international symposium held April 8- 10, 1970. [V.S.] H ighway R esearch Board. Special R eport 11 5, 1970, 
p. 196- 209 .) [Present ideas on basic m echa nisms of snow transport outlined and related to engineering 
research on snow-drift control measures.] 

PERLA, R. 1. On contributory fac tors in avalanche hazard evaluation . Canadian Geotechnical Journal, Vo!. 7, 
No. 4, 1970, p. 414- 19. [Results from Utah for la rge avalanches indica te tha t precipitation intensity and 
wind direction a re the most importa nt factors .] 

PERLA, R . 1., and LACHAPELLE, E. R. A theory of snow sla b failure. J ournal of Geophysical R esearch, Vo!. 75, No. 36, 
1970, p. 7619- 27 . [New model proposed wherein criti cal va lue of maximum principa l stress evaluated at the 
tensile zone is coupled to inability of slab to susta in basal stress.] 

PRUITT, 'vV. 0., jr. Some ecological aspects of snow. (In Ecology of the subarctic regiolIs. P roceedilIgs of the Helsinki 
symposium [held 25 July to 3 August 1966]. Pa ris, U NESCO, 1970, p. 83- 97. (Ecology a nd Conservation, I. )) 
[Adapta tion by anima ls a nd plants to ta iga and tundra snows; these 2 types of snow cover are d escribed in 
some d etai!.] 

RADOK, U. Wissenschaft gegen das eisige Schneefegen! Polarforschung, Bd. 7, Jahrg. 40, Nr . 1- 2, '970, p. 73- 88. 
[Reviews mechanism of snow drifting.] 

SCHAERER, P. A. Planning defences against avalanches. Canadian GeotechlIical Journal, Vo!. 7, IO. 4, 1970, 
p. 397-404. [Design of defence system depends on objectives of d efence, terra in, and characteristics of 
avalanches. Economical a nd operational factors discussed.] 
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SCHM IDT, R . A., jr. Locating snow fences in mounta inous terra in . (I ll Snow removal and ice control research. 
Proceedings of an in ternationa l symposium held April 8-10, 1970. [U.S. ] H ighway Research B oard. Special 
R eport lI S, 1970, p. 220-25. ) [Transport of snow by wind a nd a irflow over irregula r terrain must both be 
considered ; severa l individual cases are discussed .] 

THEAKsToN, F . H . M odel technique for controlling snow on roads and runways. (In Snow rem oval and ice 
control research . Proceedings of an interna tional symposium held April 8-10, 1970. [U.S. ] H ighway R esearch 
B oard. Special R eport lI S, 1970, p . 226- 30. ) [La boratory mod el tes ts on snow drifting, illustra ting patterns 
of drifting round fences and buildings. Implica tions discussed .] 

TUSHINSKIY, G. K ., ed. L avilloopasnYJ1e rayoID' Sovetskogo SOYllza [Regions of the Soviet Union where there is danger from 
avalanches]. M oscow, Izda tel'stvo M oskovskogo U niversiteta, 1970. 199 p . [Es timated danger in va rious 
mou ntain a reas.] 

VOLODNICHEVA, N. A. Snezhnyy pokrov K amchatki [Snow cover of K amcha tka]. InformatsiolllD'Y Sbomik 0 

R abotakh po Mezhdunarodnomll Geojizicheskomll GOdll, No. IS, 1970, p . 11 3- 31. [General cha racteristics of heavy 
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