
Journal 0/ Claciololl', Vol. 20, No. 84, '978 

GLACIOLOGICAL LITER ATU RE 

T HIS is a selected list of glaciological li terature on the scientifi c study of snow and ice and of their effects on the 
Earth; for the li terature on polar ex peditions, and a lso on the "appl ied" aspects of glaciology, such as snow 
p loughs, readers should consult the bibl iographies in each issue of Recent PoLar L iterature (supplement to the Polar 
R ecord ). For Russian m aterial the system of trans li teration used is that agreed by the U.S. Board on Geographic 
Names a nd the P erma nent Committee on Geographical Names for British Officia l Use in ' 947. R eaders can 
grea tl y ass ist by sending reprints of thei ,' publications to the Society, or by inform ing Dr J . W. G len o f publica tions 
of glac iological in terest. I t should be noted that the Society does not necessa"ily hold copies of the items in th is 
list, and also that the Society does not possess facil ities for microfi lming or p hotocopying. 

CONFERENCES 

AMAR'A, P. J. , and others, ed. Arctic systems. Edited by P . J. Amaria alld A. A. Bruneau and P. A. Lapp . New York 
and London, Plen um Press, [e ' 977J. x ii i, 956 p. (NATO Conference Series, 11. Systems Science, Vol. 2. ) 
[Proceed ings of conference held at Memorial U niversity of Newfoundl and, St. J ohn 's, _ ewfoundland, 
, 8- 22 August [975. Contents include : W. F. Ganong, "Arctic operat iona l information and forecasting 
systems", p. 59- 79; F.-D. Chu , " Ice res istance withou t ice: simulation o f ship resistance in ice fields", 
p. 40 ' - 40; F . J. Legerer, " D iscuss ion contribution regarding improvement potential of ice-navigation", 
p. 503- ' 2; W. I. Wittmann, "A n open systems approach to U.S. ice forecast ing : present capabilities and 
recommendations", p. 683- 7,6; Moira Dunbar, " Interpretation of SLAR imagery of ice in Nares Strait 
and the Arctic Ocean ", p. 7 [7- 50. J 

DUNBAR, MAxwELL J. , ed. Polar oceans. Proceedings of the Polar Oceans CO/Yerence held at McGilL University, MOlltreal, 
.Way, 1974. Sponsored by the Scientific Committee on Oceanic Research (SCOR) and by the Scientific Commit/ee 0/1 

Alltarctic Research (SCAR ), if the i nternatiollal COUllcil of Scientific Unions. Calgary, Alberta"Arc tic Inst itu te of 
North America, [e'977]. ix, 68 , p. [Includes the foll owing articles: P. Tchernia, "Etude de la derive 
antarctique es t-oues t au moyen d'icebcrgs suivis par le sa telli te Eole", p. [07- 20; R . A. H eath , "Circulation 
across the ice shelf edge in M cMurdo Sound, Anta rct ica", p. ' 29- 49; K . Hunkins, " Oceanographic aspects 
of the Arctic I ce D ynamics Join t Experiment (AIDJ EX)" , p. 209- ,8; S. F. Ackley and W . D. Hibler Ill , 
' .. 1easurements of Arctic Ocea n ice deformation a nd fracture patterns from satell ite imagery", p. 22 7- 38; 
E. L. L ewis and A. R . 1,,1i lne, "Underwater sea ice forma tion", p. 239- 45; A. Foldvi k and T. K vinge, 
"Thermohaline convection in the vicinity of an ice shelf ", p. 247- 55; F . G. Barber and T. S. Murty, 
" Perenn ia l sea ice: speculations concern ing physical and biological conseq uences", p. 257- 68; R . A. H orner, 
" History and recen t advances in the study of ice biota", p . 269- 83; E. H . G ra inger, " T he annua l nutrient 
cycle in sea-i ce", p. 285- 99; V. Kh. Buynitskiy, " Organic li fe in sea ice", p. 30 [- 06; T. H oshia i, "Seasona l 
c hange of ice communities in the sea ice near Syowa station, Antarc t ica", p. 307- ' 7; G. H. Petersen, 
"Biological effects of sea-ice and icebergs in Greenla nd", p. 3 ' 9- 29; A. N . Golikov and V. G . Averintsev, 
"Distribution patterns of benthi c and ice biocoenoses in the high latitudes o f the polar basin a nd their part 
in the biological structure of the world ocean", p. 33 , - 64; ] . Chappell , "Aspects of ocean circula tion in 
Quaternary g laciations", p. 58[ - 84; W. Dansgaard, N. Gundes trup, C. H ammer, S. J. J ohnsen and N. 
Reeh , "The climatic significan ce o f stable isotopes in polar glaciers", p. 585- 88; W. D. Hibler 11 I and 
C. C. Langway, Jr. , " Ice core stratigraphy as a climatic indica tor" , p. 589- 60 , ; ] . H . C ragi n, M. M. 
Hen'on, C. C. Langway, J r., and G. Klouda, " Interhemispheric comparison of changes in the composition 
of atmospheric precipitation dur ing the late Cenozoic era", p. 6 [7- 3 [ ; L. H . N. Cooper, "A n h ypo thes is ofa 
continuous ice dam between G reen la nd and Scotl a nd during the Quaterna ry", p. 633- 4 '; O. O rheim, 
" Global glacier mass balance va ria tions du ring the past 300 years", p. 667- 8 1.] 

~1."LAURIE, J. , ed. L es problemes poses par la gelifraction. R echerches fondamentales et aPfJliquies (roches et materinllx 
nrtificiels de construction ). Dibats et rapports dll VIe Congres I nternational de la Fondation Frallfaise d 'Etudes Nordiqlles, 
Le ,Havre, 23, 24 et 25 avril [975. Vol. I: Dibats. Paris, Cent re d 'Etudes Arctiques, Fondation Fran~a isc 
d'Etudes Nord iques, ' 977 . 305 p. (Actes et Documents, No. 6.) [This volume conta ins sp eeches, ora l 
presentation o f papers, and discuss ions from this meeting on problems ,-a ised by frost action on rocks and on 
bu ild ing mate ria ls. Fu ll text of papers in Vol. 2. ] 

M UGGE RIDGE, D. B. , ed. Proceedings qf the fourth In ternational CO/Yerellce on Port and Ocean Engineering ullder Arctic 
COllditions. lvlemorial University qf Newfoundland, S t. J ohn's, Newfoundland, Canada, September 26- 30, 1977. 
St . .J ohn 's, Newfoundland, Memorial Un iversity of Newfound land, ' 978. 2 vo ls.: xv ii, 606 p . ; vii , 60 7- [ ' 57 p. 
[Conten ts incl ucl e: K . R. Croasda le, " Ice engineering for offshore pet roleum exploration in Canada", 
p. , 32; \"'. D. Hibler IlT, " Model simulation of near shore ice drift, deformation and thickness", p. 33- 45 ; 
J . Schwarz , "New developmen ts in model li ng ice problems", p. 45- 6 [ ; J . V . Danys, " I ce forces on old 
a nd new offshore lighthouses in the St. Lawrence waterway", p. " 5- 38 ; D. V. Reddy, D. S. Sodhi, M . 
Arockiasamy a nd A. K . Haldar, "Response of an offsh ore LPG storage p la tform to simulated ice and wind 
forces", p. ,85- 99; P . R . Kry, " I ce r ubble fields in th e vicini ty of artifi cia l isla nds", p. 200- [' ; T. Carstens, 
" Maintain ing an ice-free ha rbou,' by pumping of warm water", p. 347- 57; B. E. Davison, J. W. R ooney 
a nd R. F. Carl son, "Use of thermal p il es for offshore frozen embankments", p. 358-69; J. E. Cowleyand 
A. B. Cammaert, "Navigation delays due to ice conditions- ana lys is and case stud ies", p. 4 ' 4- 24; S. T. 
Culshaw, " An exam ination of marine transpor t in the ice season off the Labrador and north Newfoundla nd 
coasts", p . 425-39; M. Dunne, P. Noble, R. Y. Edwards, Jr., and C. P ellegrin , " Results of full scale ice 
impact load studies aboard C.C.G.S. Norman NfcLeod R ogers", p. 440-52; T. Kotras, .J. Lewis and R . Etzel, 
" H yd raulic model ing of ice-covered waters", p . 453- 63 ; D. S. Sodh i, L. Button, R . Boetes and M . 
Arockiasamy, "Estimation of ice forces on the hull o f M.V. Arctic Explorer by strain ga uge measurements", 
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p. 475-84; H . A. R. Steltner, "Tra nsportat ion of personne l, instruments and equipment on first-year sea 
ice for oceanogra phi c survey and research purposes", p . 485- 93; R. S. Pritcha rd , " The effec t of s trength on 
simula tions of sea ice dyna mics" , p. 494- 505; A. S. T horndike and R. Colony, " E stimating the d eformat ion 
of sea ice", p. 506- 17; K . lVlcGovern, D. L. Bruce and A. D. Humphries, " Sea ice bea ring capacity im 'es tiga­
tions for the polar gas p roj ect", p. 5 18- 28; K. D. Vaudrey, " D etermination o f m echa nical sea ice p roperti es 
by large-scale field beam experiments", p. 529- 43; P. 'vVadh ams, "Characteristi cs of deep pressure ridges in 
the Arcti c Ocean", p. 544- 55; j. R . Rossiter , P. j. Langhome, T. Ridings a nd A. J. Allan, " Study o f sea 
ice using impulse rada r", p. 556- 67; C. F. M . Lewis, " The fi 'equency a nd magnitude of drift-ice groundings 
from ice-scour tracks in the Canadian Beaufort Sea", p. 568- 79 ; C. Sorensen, " Dynami c bending fa ilUl'e ofa 
semi-infinite ice floe hitting a sloping p lane", p. 580- 92; D. S. Sod hi and H . E. H amza, " Buckling analys is 
of a semi-infinite ice sheet", p. 593- 604; "ItV. M . Sackinger and P. A. Sackinger, " Shcar streng th of thc 
adireeze bond of sea ice to structures", p . 607- 14; F . .] . Legerer, " Expected creep lifetime for an ice st ructure 
under random temperature flu ctuations", p . 6 15- 23; P. T ryde, "Effect on strength of sea ice from poss ible 
overpressure in b rine pockets at dynami c load ing", p. 624- 28; A. j . AlIan and \ \ '. Winsor, " Industria l 
a pplica tions of ice stra in measurements", p . 629- 37; J .-R. M ura t and R. Tinawi. " Sea-ice tes ting in Aexu re" . 
p. 638- 53; A. Engelbrektson , " D ynami c ice loads on a ligh thouse structure", p. 654- 63; D. V. R eddy, 
P. S. Cheema a nd C. Sundararajan, " R elationship between response spectrum and power spec tra l density 
ana lysis of ice- structure interac tion", p. 664- 83; lV1. M aatlanen, "Stability of sel f-excited ice-induced 
structural \'ibrations", p. 684- 94; H . Saeki , K . H amanaka a nd A. Ozaki, " Experi menta l study o n ice force 
o n a pile", p. 695- 706; R. M. W. Fred erking and N. K. Sinh a , " l ee action on w ha rf at Strathcona Sound", 
p. 707- 17 ; J . V. D a nys, "On wind induced stat ic ice forces o n oAs hore structures", p . 7 18- 29; M . Maaltanen, 
" I ce-force measurements at the Gulf of Bothnia by the inst J"Umented Kem i I ligh thouse", p. 730- 40; T. D. 
R a lston, " Ice force d es ign considera tions for conical oASho re structures", p . 741 - 52; M. M eUOI' a nd A 
Kovacs, " Des tru ct ion of ice islands with explosives", p. 753- 65; A. Kovacs, " I ceberg thickness profiling" , 
p. 766- 74; T. R. C ha ri , " Model studies of iceberg scouring", p. 775- 83; W. E. Russell , N. P . Riggs and 
R . Q. Robe, " Local iceberg motion- a comparison of fi e ld a nd model studies", p. 784- 98; R. C . P a rsons 
and R . M. H opkins, "A chemi cal method for ice dest ruction" , p. 799- 810 ; J . O. Bursey, W. J. Sowden, 
A. D . Gates and C. L. Blackwood, " The climate of the Labrador Sea", p. 938- 5 1 ; j. C. Rogers, "A m e teoro­
logical basis for long-range fo recas ting ofsummcr and earl y autumn sea ice condi t ions in the Beaufort Sea", 
p. 952-62; R. A. K een " T he response of Baffin Bay ice conditions to changes in atmospheri c circul ation 
patterns", p. 963- 7 I; K . A. Gustajtis a nd T. J . Buckley, "A seasonal iceberg d ensity distribution a long Ihc 
Labrador coas t" , p . 972- 83; J. C. Bames, C. J . Bowley, M . D . Smali wood a nd j . H . Willand. " e se or 
sa tellite data to evalua te surface ice conditions for off-shore o il a nd gas exploration", p. 10 19- 34: \\ ' . R. 
McLeod and D. T. H odder, "A n exa mination of long ter m ice forecast a nd p eriodicities of the Bea ufort 
Sea", p. 1035- 50; R . D. Worsfold , D. Strong and E. Wed ler, " Project SAR 77" , p. 1051- 63; S. T. C ulshaw 
a nd B. R. LeDrew, " Labrador Sea ship-in-the-ice- a pilot study" , p. 1122- 3 1; W. W. Den ner, "Under-i ce 
ambient noise at Cape North" , p. I 132- 45.] 

PEwE, T. L. Permafrost research . A workshop survey of some recenl ac ti vities. Frost i J ord, No. 19, 1977, p. 3- 10. 
[Reports on con fere nce held at Ha nover, New Hampsh ire, U.S.A. , on 6- 7 Janua ry 1977 . Emphasis on 
work in Alaska. ] 

Scorr, W . .] ., alld BROWN, R. J. E., ed. Proceedings ofa sympos ium on permafrost geophysics, 12 October 1976. 
Canada. National R esearch Coullcil. Associate Committee on Geotechllical Research. Technical M emorandum No. I 19. 
1977, iii, 144 p. [Held in Vancouver, B.C. Third meeting on this topic. Contents include: P. J. Kur-furst 
a nd J. A. Hu nter, " Field and la boratory measurements of se i.smic properties of permafrost", p . 1- 15; 
J . H enderson and P. Hoekstra, " E lectromagnetic methods for mapping sha llow permafrost", p . 16- 24: 
W. J . Scot t and j. R . Mackay, " Relia bili ty of permafrost thickness determination by DC res isli\'ity 
soundings", p. 25- 38; P. V. Sellma nn , S. A. Arcone a nd A. D ela ncy, " Prelimina ry eva luat ion of new LF 
ra diowave a nd m agnet ic induction res isti vity units over perma frost terra in", p. 39- 42; A. P. A nnan a nd 
J . L. Davis, " Use of radar and time domain reAectometry in permafros t studies", p. 43- 59; O. P . Garg, 
"Applications of geophysical techniques in permafrost studies for subarctic min ing operations". p. 60- 70: 
J . C. Rogers, " Seismic investigat ion of offshore permafrost near Prudhoe Bay, Alaska", p. 71- 77; T. E. 
O sterkamp and W. D . H arrison, " R esults of 1975 drilling experiment at Prudhoe Bay", p. 78- 90; C. D. 
H obson, K . G. Neave, H . A. l\1acAulay and j . A. Hun te r, " P ermafrost distribution in the southern Beaufort 
Sea as determined from seismic measurements", p. 9 1- 98; A. S. Judge, " P ermafrost, hyd rates a nd the 
offshore therma l regime", p. 99- 1 13; R . J. Baird, " A cross sec tio nal view for perma frost feathering out under 
sea ice", p. 114- 32; clos ing technical sess ion a nd discuss ions, p. 133- 44.] 

[SNOW HYD ROLOGY.] Tokushu "seppyosui bungaku ni okeru sokutei gij utsu shinpojiuma" [Proceedings of the 
symposium on techniques in the study of snow hydrology, Tokyo, 26 May 1977]. Seppyo, Vol. 39. No. 4, 
1977, p. 173- 225. [Includes following papers: Z. Yosida [i .e . .J . Yoshida] , " Seppyo sokutei ni okeru shom on­
dai [Various problems on the measurement of snow]", p. 174- 75 ; C. Magono, " K osetsu yoso soku te iho no 
tenbo [A review on techniques in the study of solid precipita tion elements] " , p . 176- 78 ; T. K imura. "Seki­
setsu keisokuho saik in no tenbo [Recent d evelopment of techniques on snow measurements]", p . 179- 82; 
J . Komai, " Kokuki (chinyo) rimoto-senshingu no seppyogaku e no oyo [Applica tion of remote sens ing 
techniques in the study of snow a nd ice]", p. 183-9~; K . Tsuchiya, "Jinkoeise i ni yoru seppyo soku tei 
[Measurements o f snow and ice through artifi cial satell ites] ", p. 194- 202; H. Abrakawa, "Gurasufaiba-shiki 
seppyo shinkei [A snow d epth recorder using optica l fibres]", p. 203- 06; M. Kodama, "Uchusen setsuryokei 
[A cosmic-ray a b30rption snow gauge]", p. 207- 1 I ; Y. Suzuki, "Aisusonde (Philberth sonde) [Ice sonde 
(Philberth sond e)]", p. 212- 14; E. Akitaya, "Sekisetsu no eizoka [Video and ph otographic techniques in 
the study of surface morphology of snow] ", p. 2 15- 21. A lso incl udes commen ts on different scss io ns. No 
English summaries .] 
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ANGINO, E. E., and ZELLER, E. j . Burial of high level rad ioactive wasres. Alltarctic J ournal oJ the United States, 
Vo!. 12, No. 4, 1977, p. 125. [Concept has shifted from consideration of effects of burial beneath or in ice 
shee t to burial in a reas that a re ice-free.] 

BENTLEY, C. R. , al/d J EZEK. K . C. R oss I ce Shelf geoph ysical sUITey, 1976- 1977 . Alltarctic J ournal oJ the Ullited 
States, Vo!. 12, No. 4, 1977, p. 142- 44. [Describes geophys ica l programme of th e R oss l ee Shelf Geophysical 
and Glaciological Survey, 1976- 77 (R JGGS llI ). J 

CLOUGH, j . W. K oss Ice Shelf Proj ect, 1976- 1977. Alltarctic JOllrnal oJ the United States, Vo!. 12, No. 4, 1977, 
p. 142 . [Br ief progress report .] 

D AVIES, D. \V., alld others. Behavior of volat ilcs in Ivlars' pola r areas: a model in corporat ing new exp eri men tal 
data, [by] D. W. D av its and C. B. Farmer, D. D. La Po rte. Journal oJ Ceo/J/rysical Research, Vo!. 82, No. 26, 
1977, p. 38 15- 22. [ Interpreta tion of Viking 2 orbite r d a ta from the water detector implies no rth-pola r ice 
thick ness > I m and ice albedo of 0.34.] 

GADSDEN, M. T he pola ri zation of nocti lucent clouds. Allnales de Ceop/rysique, Tom. 33, No. 3, 1977, p. 363- 66. 
[Degree of ell ipti cal p olarization measured and results in terpreted as due to needle-li ke ice crystals being 
aerodyna micall y favoured in the c louds.] 

GADSDEN, M. T he scatte ring of sunlight from nocti lucent cloud particles. Amwles de Ceophysiqlle, Tom. 33, ~o. 3, 
1977, p. 357- 61. [Physica l properties of the atmosphe re in which sueh clouds form ale used 10 es timate 
kind of ice parti c les to be expected and whether observations SUppOrL this.] 

GLOERSEN, P., alld STROME, W. M. I ce reconnaissance by sa tellite. (Ill Thompson, G. E. , ed. Third Calladian 
SymposiulII On R e,l:ote Set/sillg. Hotel M "acdonald, Edmonton , Alberta, September 22-24, [975. Ottawa, Canad ia n 
Aeronauti cs a nd Space I nstitute, [ 1976J, p. 93- 94. ) rReviews brieA y p resent a nd future uses of sale llites in 
monitoring and studying behaviou r of snow a nd ice. J 

GOVORUKHA, L. S. Operatsiya " Kupol- 74" [Opera tion " Ice dome-74"J. Chelovek i Stikhiya, [Vyp. 14], 1976 
[pub. 1975], p. 149- 50. [Descri bes g lac iologica l exped ition in 1974 using new research sta t ion o n Ledn ik 
Vavilova, Ostrov O ktyabr'skoy R evolyuts ii , Novaya Zem lya.] 

KOTLYAKOV, V. A. , ed. K sozdaniyu a tlasa snezhno-Icdovykh resursov mira rOn the compila tion o f a world 
a tlas of snow and ice resources] . 1l1aterialy Clyatsiologicheskikh i ssledovani)'. Khrollika. Obsllzhdelliya , Vyp. 29, 
1977, p. 53- 186. [As well as deta iling course ofe\'cnts leading to production of atlas, which was first di scussed 
in 1973, appendices show symbols to be used , rough drawings of specia l maps, a nd contents. J ncludes account 
of second ed ito ri a l meet;::g, held 20 J an uary 1977, by N. N . Dreyer.] 

LANZEROTTt, L. J ., alld others . Low energy cosm ic ray eros io n of ice gra ins in interpl anetary and inters tellar 
media, [by] L. J . L a nzcrolli, W. L. Brown , j . M. Poa te, VV. 1\1. Augustyniak. Natnre, Vo!. 272, No . 5652, 
1978, p. 43 1- 33. [Eros ion of ice likcly to be domina nt process determining its li fetim e in the su la r sys tem 
a nd may be importa nt in interstellar clouds.] 

LEOVY, C. 13. The a tmosphere of M a rs. Scielltific Alllerican, Vo!. 237, No. I , 1977, p. 34- 43 . [Rev iew wh ich 
discusses ice clouds in Martian atmosphere. J 

POLLACK, .1. B. , and others . Properti es of aerosols in tht: Martian atmosphe re, as inferred from V iking la nder 
imaging data , [by] J . B. Pollack, D. Col burn, R. Ka hn , .J . Hun ter, W. V a n Camp, C. E. Carl slOn and 
M. R . Wolf. J Ol/mal oJ Ceop/l)'sical R esearch, Vo!. 82, No. 28, 1977, p. 4479- 96. [Study of ae rcscls in the 
M artian atmosph ere from Viking lander sky- brightness data , incl udi ng nigh t-time ice fog, ice clouds a nd 
ra pidl y fa ll ing particles of dust, ice, a nd solid CO". J 

GLACIOLOGICAL tNSTRUMENTS AND METHODS 

AAGAARD, K ., and others . M easurements with moored instrume nts in ice-covered waters, [by] K. Aagaa rd , 
C. Darnall and F. K a rig. Deep-Sea R esearch, Vo!. 25, No. I , 1978, p. 127- 28. [Method of making oceano­
g raphic measu rements, using deployment technique and overcoming recovery problem.] 

BUS HUYEV, A. V., and VOLKOV, N. A., cd. Distantsion nyye iz m ereniya para metrov ledyanogo pokrova [R emote 
measu rements of ice cover param etersJ. Trudy Arkticheskogo i Antarkticliesko.l'o NallchI10-1ssledovatel'skogo i llstitnta, 
Tom 343, 1977, t 60 p. [Articles d ea ling with methods of o bserving and reporting Roating ice. Contents 
include: A. V. Bushuyev, N. A. Volkov, Z . M. Gudkovich , Vu. R . Novi kov and V. A. Prokof'yev, "Avtomati­
zirovannaya ledovo- informatsionnaya sistcma d lya Arktiki (A LI SA) [An a utomated ice survey sys tem for 
the Arctic (ALISi\ )] ". p. 6- 16; A . V. Bushuyev, " Opredelcn iye e1ementov vneshnego ori yen tirm 'aniya 
snimkov ska niruymh chikh radiometrov I SZ [Determinat ion of elements o f outer or ienteering of photo­
graphs ofsatellite scanning radiometers]", p. 17- 25; A. D . Masa nov, "Opredeleniye kharakterist ik Iedyanogo 
pokrova po sputnikovYIll snimkam ska niruyushchikh infra krasnykh radiome trov [Determination of ice 
cover charac ter isti cs from satellite photographs ta ken by infra -red sca nning ra diometersJ", p. 26- 33; A. V. 
Provorkin , " lspo l'zovan iye snimkov, poluchennykh s meteorologicheskikh sputnikov v kaches tve osnovy 
d lya sos tavleni ya led ovykh kart [The use of photogra phs from meteorological satellites as a source for com­
p iling ice mapsJ ", p. 34- '19; V. S. Losh chil ov, " Ispol'zova niye mikrovolnovykh sputnikovykh izmereni y d lya 
kart irova ni ya morskikh I'dov [The use o f microwave sa tell ite measurements fo r mapping sea ice] ", p. 40- 45; 
A. V. Bushuyev, "Ana li ticheskoye koord inirovaniye p losh ch a dnykh i marshrutnykh radiolokatsionnykh 
s"ycmok [Analytica l co-ordination of a rea l a nd traverse radar surveys]", p . 46- 57; R . A. Boris;)v a nd Vu. D. 
Bychenkov, " Tochn03t' geografich eskoy privyazki snimkov radiolokatsionnoy sta ntsii bokovogo obzora 
'Toros' [Accuracy o f the geographica l survey of photographs of the side-looking rada r sta tion 'Toros'J", 
p. 58- 64; R. A . Borisov and V. S. Losh chilov, "Opcrat ivnyy ana liz d reyfa i deformatsiy led ya nogo pokrova 
po materialam povtornykh radiolokats ionnykh ploshchad nykh s"yemok [Opera tional anal ys is o f the drift 
and deformation of ice cover from repeated radar area l surveys]", p. 65- 74; Vu. A. Gorbunov a nd S. M. 
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Losev, " Nekotoryye da nnyye 0 srednem ashta bnoy d eforma tsii ledyanogo pokrova arkticheskikh morey 
[Some data on m esoscale deforma tion of the ice cover of Arcti c seas]", p. 75- 9 1; S. M. Losev a nd Yu. A. 
Gorbunov, " Ob issledovanii nekotorykh morfometricheskikh kharakteristik ledyanogo pokrova v a rkti­
cheskikh moryakh v le tniy period [Research on some morphometric characteristi cs of summer ice cover 
in Arctic seas] ", p. 92- 103; M . 1. Finkel'shteyn and E . 1. Lazarev, " R adioloka tsionnyy videoimpul'snyy 
izmeritel ' tolshchiny morskogo I'da ka k novoye persp ektivnoye sredstvo led ovoy razvedki [Ra d a r video­
impulse meter of sea ice thickness as a prospective means of ice survey]", p. 104- 13; A. V. Bushuyev, E. 1. 
Lazarev and M. 1. Finkel'shteyn, " Nekotoryye rezul' ta ty ispol'zovaniya radiolokatsionnogo video­
impul'snogo izmeritelya tolshchiny morskogo I'da dlya ledovoy razvedki [Some results of the use o f a radar 
videoimpulse m eter of sea ice thickness for an ice survey] ", p. 114-2 1; A . A. Kurskaya, " l ss led ovaniye 
m orskikh I'd ov Belogo morya s pom oshch 'yu letayushchey la bora torii [Research on ice in the White Sea 
using a fl ying labora tory] ", p. 122- 26; S. M . Losev a nd Vu. A. Gorbunov, " Izucheniye stamukh po aerofoto­
snimkam [The study of floes from a ir photography]", p. 127-32; I. L. Appel', Z. M . Gudkovich a nd K. A. 
T eytel'ba um, " R ezul' taty ispyta niya chislennoy skhem y rascheta raspred eleniya I'da v a rk ticheskikh 
moryakh zimoy [Results of testing a numerical method for calculating winter distribution of ice in Arctic 
seas]", p. 14 1- 50; V . Yu. Aleksand rov a nd A. V. Bushuyev, " lspol'zovaniye sta tisticheskikh kha ra kteristik 
radiolokatsionnykh izobrazheniy I'd ov dlya ikh raspoznavaniya [The use of statistical characteri sti cs of radar 
pictures of ice to distinguish ice ca tegories]", p. 151-54.] 

COOPER, D. W., and others. M easurement qf lake ice thickness w ith a short-pulse radar system, by D. W. Cooper, R. A. 
MueLler and R . J. Schertler. Washington, D. C., Na tiona l Aeronautics a nd Space Administration, 1976. 
23 p . (NASA T echnical Note D-8189. ) [System m ounted on all-terrain vehicle. Measurem ents obtained 
compared with those determined with a uger. Ice thicknesses in range 29 to 60 cm ; error less than ± 3.5 cm.] 

IKEN, A., alld others. D eep drilling with a hot water jet, by A. Iken, H. Rothlisberger a nd K . Hutter . Zeitschrift 
flir Gletscl:e "kunde Ulld Glazialgeologie, Bd. 12, Ht. 2, 19 76 [pub. 1977], p . 143-56. [Describes equipment 
used a nd p erforma nce of drill. High drilling speed a nd holes of rela tively la rge diam eters were ob­
ta ined.] 

KIRILLOV, A. A. , and SMETANNIKOV, A. V ., ed. Metodika led ovykh prognozov i raschetov dlya Arklich eskikh 
morey [Methods of forecas ting a nd computing ice in Arctic seas] . Trudy Arkticheskogo i Antarkticheskogo 
Nauchllo-Issledovatel 'skogo Institl/ta, Tom 346, 1977, 152 p . [Conta ins the following articles: 1. L. Appel' a nd 
Z . M. Gudkovich , "Ch islennaya model' pereraspred eleniya led yanogo pokrova v letniy period [A numerica l 
model of the summer redistribution of ice cover] ", p . 4- 28 ; I. L. Appel ' a nd Z . M. Gudkovich , "Uchet 
vliyaniya teplovykh protsessov na izm eneniye splochennos ti ledyanogo pokrova [Calculation of the influence 
of therma l processes on variations in the density of the ice cover]", p. 29-44; T. N. Moska l', " R ezul ' taty 
p rimeneniya chislennogo metoda dlya rascheta elem entov ledovogo rezhima Barentseva m orya v osenne­
zimniy period [Results of the use of a numerical model for calculating elem ents of the ice regime of the 
Barents Sea in a utumn and winter] ", p. 45- 54 ; Ye. G . K ovalev, " Ispol'zovaniye prostranstvenno-vremennoy 
struktury led ovitos ti Arkticheskikh m orey dlya dolgosrochnogo yeye prognozirovaniya [Long-ra nge fore­
casting of the ice cover of Arcti c seas from consideration of its space-time structure]", p . 55-60; V . F . 
Zakharov, " 0 prognoze srokov nacha la ledoobrazova niya v more Laptevykh [Forecas ting the date o f onset of 
ice forma tion in the Laptev Sea]", p. 61 - 67; A. 1. Arikaynen, " Prognoz vesennikh ledovykh yavleniy v 
Anadyrskom zalive [Forecasting spring ice phenomena in Anadyrskiy Za liv] ", p . 68- 76; A. 1. Arikaynen 
a nd 1. M . Yagubov, " Metodika dolgosrochnogo prognozirovaniya ledovitos ti Anadyrskogo zaliva v maye 
[A method for long-ra nge forecas ting of the May ice cover in Anadyrskiy Za liv] ", p. 77- 82; A. I. Arikaynen 
a nd A. A. Dmitri yev, "Nekotoryye osobennosti formirovaniya znachi tel'noy ledovoy anoma lii na vostoke 
Arktiki letom 19 75 g. [S :>me features of the forma tion of the significa nt ice a nomaly of summer 19 75 in the 
eastern Arctic]" , p . 83- 88; Ye. G. K ovalev and V. A. Spichkin , " Vozmozhnost' ispol'zovaniya ' metoda 
nalozheniya epokh solnechnoy aktivnosti ' dl ya dolgosrochnogo prognoza led ovitosti Arkti ch eskikh m orey 
[The possibility o f using a 'method o f superposition of the epoch of solar activity' for long-ra nge forecasting 
of the ice cover o f Arctic seas]", p . 89- 93; A. A. Kirillov a nd V. A. Spichkin, " Sopryazhennost' ledovykh 
usloviy v zapadnoy i vos tochnoy chas ti Severozemel'skogo rayon a [The intensity of ice condi t ions in the 
western a nd eastern pa rts of the Severozemel'skiy region]", p. 94- 100; A. A. Kirillov a nd V. A. Spichkin , 
"Zavisimost' led ovykh usloviy Severozeme!'skogo rayona ot krupnomasshtabnykh khara kteristik raspre­
de!eniya a tmosfernogo davleniya [T he dependence of ice condi t ions of the Severozemel'ski y regio n on large­
scale characteristi cs of a tmospheric pressure distributionJ ", p. 10 1- 08; K . A. Tetmel'ba um, "Zavisimost' 
tempera tury vozdukha nad K arski m morem ot ledovitos ti i vozdushnykh perenosov v vesenne-Ietniy period 
[A ir tempera ture dependence over the Kara Sea on ice cover and air tra nsfer in spring a nd summer]", 
p . 109- 17; V. F . Zakharov, "Vozrastnoy sos tav I'dov Severnogo Ledovitogo okeana [T he m a ke-up of ice 
according to its age in the Arctic Ocean] ", p. 11 8- 2 1; V . F. Zakharov, " Poverkhnostnyye a rkticheski ye 
vody kak fa ktor ustoychi vosti led yanogo pokrova [Surface Arctic waters as a stabilizing factor o f the ice 
cover] ", p . 122- 34; A. A. Kirillov a nd V. A. Spichkin, " Opredeleniye sredney sezonnoy kha ra kteristiki 
ledovykh usloviy m etodom glavnykh komponent [De termining the ma in seasonal characteris ti cs of ice 
conditions by the m ethod of principa l components] " , p . 135- 41 ; V. P. K a rklin a nd V. A. Spichkin , " Otsenka 
vklada kvaziperiodicheskikh sostavlyayushchikh v izm enchivos t' gid rometeorologicheskikh yavleniy [Evalua­
t ion of the con tribution of quasiperiodic formations in the varia bility of hydrometeorological phenomena]", 
p. 142-45·J 

N APOLEONI, ] .-G. P ., and C LARKE, G. K. C. Hot wa ter drilling in a cold glacier. Canadian J ournal of Earth Sciences, 
Vol. 15, No. 2, 19 78, p. 316- 21. [Describes drill des igned to reach depths of 300 m with minimum diameter 
3 cm.] 

O 'CONNOR, M. ] ., alld MITCHELL, R . ]. M easuring tota l volumetri c stra ins during triaxial tes ts on frozen soils: 
a new approach . Can.adian Geoteclmical Journal, Vol. 15, N o . I , 1978, p. 47- 53. [Describes new technique.] 
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PARKER, .B. C., Blzd others; Nitrogen in South Polar ice and snow: tool to measure .past solar, auroral, and cosmic 
ray activities, [by] B. C. Parker, E. j. Zeller, L. E. Heiskell and W . J . Thompson. Antarctic Journal of the 
United States, Vo!. 12, No. 4 , 1977, p. 133- 34. [Suggests, on basis of evidence, that m ethod is of value.] 

SAlTERSDAL, R. O verslagsberegning av tykkelse pa aktivt (tinedybde) p a Ves t-Spitsbergen. Frost iJord, No. 19, 
1977, p. 13- 25. [Describes method for calculating thawing index of different surfaces, and thaw depth in 
Spitsbergen , for engineering purposes. English summary, p. 23- 25.] 

SMILEY, V. N., and others. Lidar and replication studies of ice crystal precipitation a t the South Pole, [by] V. N. 
Smiley, B. M. Morley and J. A. Warburton. Antarctic Journal of the United States, Vo!. 12, No. 4, 1977, 
p. 166- 67. [Describes examina tion of falling ice crystals by means of lidar system. Replicator used to study 
physical appearance and growth patterns of crystals.] 

STAUFFER, B. , and MOELL, M. G eochemical and isotope studies, R oss Ice Shelf Project. Antarctic Journal of the 
United States, Vo!. 12, No. 14, 1977, p . 145- 46. [Describes sampling for later laboratory analysis. Aim is to 
determine age of ice shelf at diAerent depths and time elapsed since water benea th shelf has been in contact 
with atmosphere.] 

WARNER, G., and CLOUD, G. M easurement of surface strain ra tes in glaciers using embedded wire strain gages. 
Unbonded single-wire ga ges establish strain rates in Alaskan glacier. Experimental M echanics, Vo!. 14, No. I 
1974, p. 24- 28. [Describes m ethod which was tested on Ptarmigan Glacier, Alaska.] 

"YORSFOLD, R. D ., and others. ERIM dielectric property measurements of ice and snow, Hoped a le, 1977, by R. D. 
Worsfold , R. Larson, C. Liskow, R. Rawson, R . Shuchman and F. Smith. C-CORE Publication (M emorial 
University of Newfoundland. Centre for Cold O cean Resources Engineering) No. 77-3 7, 1977, viii , 57 p. 
(Project SAR ' 77. Field Data R eport No. 8. ) [Dielectric constant and loss tangent m easured at 100 MHz, 
1.2 GHz a nd 9.6 GHz in order to obtain m easurem ents to aid interpretation and explanation of syntheti c 
aperture radar (SAR) imagery.] 

Y AHAGI , H. Saidaichi-shijikei-tsuki tiiketsu-shinkei ni tsuite [Depth m e te r for measuring maximum penetration 
offrost in frozen ground]. Seppy6, Vo!. 39, No. 3, 1977, p. 132- 40. [Describes new device. English summary, 
p. 140.] 

YAMAMOTO, K. , and others. A new snow sampler for stratigraphic observations, by K. Yamamoto, H . Fushimi, 
T. Ohata, Y. Tanaka, K . Ikegami and K. Higuchi. Seppy 6, Vo!. 39, No. 3, 1977, p. 141 - 49. [Describes core 
sampler for use in snow.] 

PHYSICS OF ICE 

BARER, S. S. , and others. Issledovaniye tonkikh prosloyek zhidkosti mezhdu I'dom i poverkhnost 'yu kvartsevykh 
kapillyarov [Study of thin liquid interlaycrs between ice and the surface of quartz capillaries). [By] S. S. 
Barer, B. V. Deryagin, O. A. Kiseleva, V. D. Sobolev, N. V. Churayev. Kolloidnyy Zhurnal, Tom 39, Vyp. 6, 
1977, p . 1039- 44. [Viscosity of thin liquid solution layers between ice and a quartz surface m easured a nd 
found to be orders of magnitude higher tha n tha t of bulk wa ter. English summary, p. 1044.] 

BARON, BILL, and others. Vacuum ultraviolet photoelectri c emission from a morphous ice, [by] Bill Baron, D. 
Hoover and F. Williams. Journal qfChemical Physics, Vo!. 68, No. 4, 1978, p. 1997- 99. [Measurements give 
an accurate value for the photoelectric threshold and approximate photoelectri c yields and reconcil e recent 
results on electronic structure of condensed water.] 

BROWN, W. L., and others. " Sputtering" of ice by M e V light ions, [by] W . L. Brown, L. J. Lanzerotti, j. M. Poate 
and W. M. Augustyniak. Physical Review Letters, Vo!. 40, No. 15, 1978, p. 1027- 30. [Ra te of erosion of thin 
ice films at low temperatures due to bomba rdmen t by H , He, C , and 0 ions are orders of magnitude higher 
than expected theoreticall y.] 

CLAUS, R., and others. The vibrational spectrum of lh-single crystalline ice nea r the center of the first Brillouin 
zone, [by] R. Claus, W. Plagge, j . Bilgra m. (In Schmid, E. D. , and others, ed. Proceedings of the fi}ih Inter­
national Conference on Raman Spectroscopy, Universitat Freiburg, 2- 8 September 1976. Edited by E. D. Schmid, 
J. Brandmiiller, W. Kiifer, B . Schrader, H. W. Schrotter. Freiburg im Breisgau, Ha ns Ferdinand Schulz Verlag, 
[CI976] , p. 602- 03. ) [First-order phonon region a nd polarized Raman spectra of ice lh. Directional disper­
sion polaritons not observed, nor were ordered domains > 10- 'cm. Polarization properties of 3 088 cm - { 
line m o re like liquid, confirming statistical proton distribution.] 

COTA, E ., and HOOVER, W. G. Computer simulation o f hexagonal ice. Journal qfChelll ical Physics, Vo!. 67, No. 8, 
1977, p . 3839- 40. [Letter. I ce structures generated obeying Bernal-Fowler rul es which satisfy periodic 
boundary conditions and ha ve minimum poss ibl e multiple moments.] 

DAVIDSON, D. VY., and others. Characterization of natural gas hydrates by nuclear magnetic resonance a nd 
dielec tri c relaxa tion, [by] D. W. Davidson, S. K. Garg, S. R. Gough, R. E. Hawkins a nd J. A. Ripmees ter. 
Canadian Journal of Chemistry, Vo!. 55, No. 20, 1977, p. 3641 - 50. [Measurements for va rious na tural gas 
molecules reported a nd their characteristic features described and expl a ined .] 

DEVRIES, A. L. , and LIN, Y. Structure of peptide a ntifreeze and mechanism of adsorption to ice. Biochilllica et 
Bioplrysica Acta, Vo!. 495, No. 2, 1977, p. 388- 92. [Study of sequence of ",-helica l peptide shows clusters of 
pola r amino acids separated by a distance corresponding to 0 - 0 spacing in ice, sugges ting peptide binds to 
ice by H-bonding.] 

EVANS, H . E. , and KNOWLES, G . Disloca tion creep in non-metallic mate rials . Acta M etallurgica, Vo!. 26, No. I, 
1978, p. 141 - 45. [Predictions ofa recent theory of creep by the a uthors are compared with data on, among 
other things, polycrystalline ice. Results a re sa tisfa ctory and show creep behaviour ca n be desc ribed by 
the concepts of recovery creep.] 

FILATOVA, YE. V., alld FILATOV, A. O. Vliyan iye sobs tvennoy struktury zhidkoy vod y na I'doobrazovaniye v 
suspenziyakh i poristykh sredakh [Effect of the intrinsic structure of liquid water on ice form a tion in suspen­
sions and porous media]. KolloidllYY Z Ill/mal, Tom 39, Vyp. 6, 1977, p. 1203- 08. [X-ray diffraction study of 
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ice formed from liquid and from vapour. Difference attributed to relaxation of liquid water structure con­
taining clathrate-like structures. English summary, p. 1208.] 

FRANKS, F., alld MORRIS, E . R . Blood glycoprotein from Antarctic fi sh. Possible conformational origin of anti­
freeze activity. Biochimica et Biophysica Acta, Vo!. 540, No. 2, 1978, p. 346. [Studies of this glycoprotein 
indicate a specific but unusual peptide conformation which may bond with water in such a way as to interfere 
with ice crystallization.] 

GOLECK1, 1., andjAccARD, C. The surface of ice near o°C studied by 100 keV proton channeling. Physics Letters A, 
Vo!. 63A, No. 3, 1977, p . 374- 76. [Basal plane in thermodynamic equilibrium with the vapour studied from 
- 130°C to - 2°C. Minimum yield increased above - 35°C indicating a 90 nm disordered layer at - 2°C.] 

GOUGH, S. R ., alld others. Dielectric relaxation and nuclear magnetic resonance studies of two clathrate hydrates 
of dimethyl ether, [by] S. R. Gough, S. K. Garg, j . A. Ripmeester and D. W. Davidson. Journal of Physical 
Chemistry, Vo!. 81 , No. 23, 1977, p. 2158-63. [Measurements down to < 2 K show these molecules have 
exceptional freedom to reorient in structure II clathrate compared with other structure. In both structures 
rapid rotational tunnelling persists at the lowest temperatures.] 

GUR1KOV, Vu. V., and others. Opredeleniye dielektricheskoy pronitsayemosti poverkhnostnoy fazy l'da na granitse 
led-vodnyy rastvor elektrolita [Determination of the dielectric constant of the surface phase of ice at the ice-­
electrolyte aqueous solution interface]. [By] Vu. V. Gurikov, E . M . Savel'yeva, N. F. Bondarenko. Zhurrwl 
Fiz icheskoy Kilimii, Tom 52, Vyp. 3, 1978, p . 738- 40. [Describes a new method of determining the dielectric 
permittivity of surface layers. English translation in Russian Journal of Physical Chemistry, Vo!. 52, No. 3, 
1978, p. 417- 18.] 

H1LDEBRANDT, W. H., and others. The primary ice phase field in the H , O - NaCI- dimethyl sulphoxide ternary 
system, [by] W. H. Hildebrandt, F. H. Cocks, M. L. Shepard. Journal of Materials Science, Vo!. 13, No. 5, 
1978, p . 1099- 104. [Determination of this phase diagram involving a cryoprotective agent.] 

IOGANSEN, A. V., and ROZENBERG, M . SH . Intensivnosti ik polos VOH i VOD molekuly HOD vo l'du i vode ot 16 
do 300 K [Intensities of infra-red "OH and "OD bands of the HOD molecule in ice and water from 16 to 
300 K]. Optika i Spektroskopiya, Tom 44, Vyp. I, 1978, p. 87- 94. [Measurements reported and discussed. 
English translation in Optics and Spectroscopy, Vo!. 44, No. I, 1978, p . 49- 53'] 

IONEscu, L. G. Entropy of some simple gas-water clathrates. Revue Roumaine de Chimie, Tom. 23, No. I, 1978, 
p . 45- 53. [A simple m ethod for considering the entropies of phase transitions of clathrate hydrates is pre­
sented and compared with experimental data.] 

KACHUR1N, L. G., and GRIGOROV, N. Elektrokristallizatsionnyye potentsialy j dielektricheskaya pronitsayemost' 
vodnykh rastvorov [Electrocrystallization potent ials and dielectric permittivity of aqueous solutions]. 
Zhurnal Fizicheskoy Khimii, Tom 51, Vyp. I I, 1977, p. 2864-67. [Theory of charge distribution during 
freezing of water and solutions, and deduction from experimental data of diffusion coefficient of H + in ice 
and dielectric permittivity of the ice layer next to crystallization front . English translation in Russian Journal 
of Physical Chemistry, Vo!. 51, No. 11, 1977 [pub. 1978], p. 1669- 71.] 

KACHUR1N, L. G. , and others. Kineticheskiye para m e try kristallizuyushchikh reagentov tipa Ag] [Kinetic para­
meters of crystallizing reagents of silver iodide type] . [By] L. G . Kachurin, Kh. Kh. Medaliyev, A. Kh. 
Adzhiyev. Izvestiya Akademii Nauk SSSR. Fiz ika Atmosfery i Okeana, Tom 13, No. 8, 1977, p. 900- 03. [Experi­
ments on nucleation probability of AgI and PbI, and comparison with theory to give additional linear 
energy at boundary between reagents and water .] 

KENNEDY, j., and others. Raman spectra of pressure and temperature induced phase changes, [by] ]. Kennedy, 
W. F. Sherman, N. Treloar, G. R. Wilkinson. (In Schmid, E . D ., and others, ed. Proceedings of the fifth Inter­
national Conference on Raman Spectroscopy, Universitiit Freiburg, 2- 8 September [976. Edited by E . D. Schmid, 
J. Brandmuller, W. Kiifer, B. Schrader, H. W . Sclzrotter. Freiburg im Breisgau, Hans Ferdinand Schulz Verlag, 
[CI976J, p. 600- 01.) [Effects of pressure and temperature on phases of ice studied , including DzO liquid, 
ice Ih, n, ILl, and V . Some significant differences between spectra under pressure and of depressurized 
metastable phases found .] 

LEBEDEV, D. P., and others. Opredeleniye kriticheskoy temperatury v protsesse desublimatsii vodyanogo para v led 
v vakuume [Determination of the critical temperature during the desublimation of water vapour to ice 
in vacuo]. [ByJ D. P. Lebedev, V. N. M en'shov, E. F. Andreyev. Zhurnal Fizicheskoy Khimii, Tom 52, Vyp. I, 
1978, p. 189- 91. [Experimental results and some empirical relations. English translation in Russian Journal 
of Physical Chemistry, Vo!. 52, No. I , 1978, p. 100- 01.J 

LEVKOV, L. Experimentelle Untersuchung uber die Eisbildungsaktivitat einer anorganischen und einer organ i­
schen Substanz. Doklady Bolgarskoy Akademii Nauk, Tom. 30, No. 9, 1977, p. 1275- 76. [Study ofa euS-based 
mixture and a copper ace tyl acetanate organic reagent.] 

MANTOVANI, S. , and VALERI, S. Mechanical behaviour at ice-metal interfaces. Philosophical Maga zine A, Vo!. 37, 
No. I, 1978, p. 17- 26. [Cracks in laboratory-grown ice single crystals of known orientation frozen on to a 
metal plate are produced by changing the temperature. R esults give orientation of crack and strength of ice 
and support liquid-like layer at the interface .] 

MILLER, S. L., and others. Two clathrate hydrates of dimethyl ether, [by] S. L. Miller, S. R . Gough and D. W. 
Davidson. Journal of Physical Chemistry, Vo!. 81, No. 23, '977, p. 2154- 57. [Vapour-pressure measurements 
and X -ray and composition studies show a structure 11 clathrate and a tetragonal clathrate exist. Tabulated 
vapour-pressure a nd melting-point data (3 p. ) avai lable in microfilm edition or from American Chemical 
Society.] 

MONTEFINALE, T., and PAPEE, H. M. Some unusual ice nucleating materials. Journal oJ Colloid and Inteiface 
Science, Vo!. 64, No. 2, 1978, p. 383- 84. [Study of Ai, S, and metallic zinc.] 

MONTEFINALE, T., and PAPEE, H. M. Two-step ice nucleation. Journal of Colloid alld Inteiface Science, Vo!. 64, 
No. 2, 1978, p. 385. [Experiments which suggest that nucleat ion of solutions may be affected by the formation 
of a solid substrate which then nucleates ice.] 
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MONTMORY, R . L 'influence des impuretes e t de l'e tat de surface sur les proprietes glao;:ogenes de I'iodure d 'argent, 
Comptes Rendus H ebdomadaires des Seances de l'Academie des Sciences (Paris), Ser . B, Tom. 285, No. 14, 1977. 
p. 325-27. [Point or linear defects or steps on the surface a re necessary for nucleation, but Agl of low 
impurity content forms fl a t crystals without these. ] 

MONTMORY, R., and ANDRIAMBELOMA, H. Sur les proprietes glao;:ogenes de l'iodure d e plomb dans le doma ine de 
temperatures entre - w oC et -25°C. Comptes Rendus H ebdomadaires des Seances de l'Academie des Sciences 
(Paris), Ser. B, Tom. 285, No. 3, 1977, p . 6 1- 64. [Discussion of effect of configurational entropy on free 
energy of ice crystal nuclea tion . Hydrophobic effec t of 0001 plane, interfacial energy, a nd nucleation 
m echa nism also seem to be involved.] 

NARAYANA, P. A., alld others. Electron spin echo modulation studies of silver atom solva tion and desolvation in ice 
m a tri ces, [by] P . A. Narayana, D. Becker a nd L. Kevan. Journal of Chemical Physics, Vo!. 68, No. 2, 1978, 
p. 652- 54. [Results at 4.2 K and their a na lys is to give model of surroundings of silver atom.] 

)JENOW [i .e. NENOV], D., and STOYANOVA, V. On the formation of ice dendrites from the vapour phase. Journa l 
of Crystal Growth, Vo!. 41, No. I, 1977, p. 73- 76. [Study of growth on glass substrates shows growth in air to 
favour loss of morphological stability a nd formation of d endrites, thus favouring decisive role of diffusion 
during dendrite formation.] 

PITTER, R. L. Scavenging efficiency of electrosta tically charged thin ice pla tes and spherical aerosol particles. 
Journal cif the Atmospheric Sciences, Vo!. 34, No. 1 I, 1977, p. 1797- 800. [Numerical modelling of this process at 
- 18°C, 400 mbar. R esults indica te theory for electrostatic deposition can be applied to thin ice crystals.] 

P UDZIANOWSKI, A. T., alld SCHWARTZ, R. N. An open-shell INDO study of models for the stabilized 0 - ion in 
y-irradiated alkaline ices. Theoretica Chimica Acta, Vol. 46, No. 3, 1977, p. 205- 21. [Calculations of preferred 
structures for 0 - a nd comparison with other simi lar cases. ] 

RIPM EESTE R, J. A., alld D AVIDSON, D. W. Some new clathrate hydra tes. l\;[olecular Crystals and Liquid Crystals, 
Vo!. 43, Nos. 3- 4 , 1977, p. 189-95' [Seventeen new clathrate h ydrates of H- and/OI' F-containing molecules 
identified, mostly from characteristic NMR line shapes observed when hydrates are prepared from D,O.] 

Rosso, j.-C. , alld others. L e systeme binaire eau-dichloroetha ne. Mise en evidence d ' un clathrate C,H4CI,,34H,O, 
[par] j .-C. Rosso, R. Fairer et L. Carbon ne!. Comptes R endus Hebdomadaires des S iances de l'Acadbnie des Sciences 
(Pa ris), Ser. C., Tom. 286, No. I, 1978, p . 9- 12 . [Phase diagram studied by thermal analysis revealing a 
clathrate.] 

SCHMIDT, P. , and WALZEL-WI ESENTREU, P . Ausfrieren von Eis a n vibrierten Kuhlflachen. Chemie-Ingenieur­
T ecllllik, 49. jahrg. , Nr. 2, 1977, p. 169. [Vibration of the wa ll prevents ice a dhesion ofa freezing aqueous 
sucrose solution. Synopsis of paper of 40 p. obtainable as photocopy or microfi che MS 451 /77 from Verlag 
Chemie, D-6940 W einheim, Germany.] 

SELEZNEV, A. P. Rol ' adsorbtsii gazov na poverkhnosti l'da pri zakhvate ikh kristallizuyushchimsya vodnym 
aerozolem [Role of the adsorption of gases on an ice surface during their capture by a crysta llizing aqueous 
aerosol]. Kolloidnyy Zhurnal, Tom 40, Vyp. I, 1978, p. 76- 80. [Adsorption of CO"~ C3H s, and H zS m easured 
a t - w oC and elevated pressures. R esults discussed in terms of hydrate formation in aerosols.] 

SENIOR, T . B. A., and WElL, H. Electromagnetic scattering a nd absorption by thin walled dielectric cylinders 
with application to ice crystals. Applied Optics, Vo!. 16, No. 11 , 1977, p. 2979- 85. [Integral equations 
d eveloped and solved numerically to simulate columnar sheath ice crystals. ] 

SINHA, N. K. Disloca tions in ice as revealed by etching. Philosophical M agaz ine, Eighth Ser. , Vol. 36, No. 6, 1977, 
p. 1385- 404. [Process for etching and replicating is studied ; it can be made selec tive by using a microtome 
or va rying etching conditions. Basal a nd non-basa l dislocations studied including movement under stress. ] 

STUPIN, D. Yu., and others. Izotopnyy effekt v ental' piyakh obrazovaniya vodnykh klatratov CCl2 F 2 i CH CIF, 
[I sotopic effect in the enthalpies of formation of the aqueous c1athrates CCl,Fz and CHClF,]. [By] D. Vu. 
Stupin, V. N. Tezikov, A. P. Seleznev. Zhumal Prikladnoy Khimii, Tom 51 , Vyp. 3, 1978, p. 589- 92. [Study 
of clathrate hydrates and deuterates and interpretation using Lennard-jones potentials. ] 

V ERBERNE, j . B., and others. Excess electrons in ice, [by] j . B. Verberne, H. Loman, j. M. Warman, M . P. De 
H aas, A. Hummel, L. Prinsen. Nature, Vol. 272, No. 565 1, 1978, p. 343- 44. [Study of conductivity change 
resulting from na nosecond pulse ionization of ice by irradiating with 3 M eV electrons. Lifetime red uced by 
NH3 doping, suggesting vested vacancies as trapping sites .] 

\ V HALLEY, E. A detailed assignment of the O - H stretching ba nds of ice I. Canadial! Journal of Chemistry, Vo!. 55, 
No . 19, 1977, p. 3429- 41. [Ass ignment based on assumpt io ns that spect ra of disordered and ordered ice Ic 
a re similar a nd that the latter can be predicted from the spectra of ice VII!.] 

\ VHALLEY, E . A relation between the stre ngths of the orientation polarization a nd the infrared absorption of the 
O - H stretching vibrations of ice. Chemical Physics Letters, Vol. 53, No. 3, 1978, p . 449- 51. [Para m eter for 
first term in Fourier expansion of dipole moment of wa ter m olecule during stretching vibrations agrees well 
with dielect ric and infra-red data. ] 

LAND ICE. GLACIERS. I CE SHELVES 

A~IMANN, K . Der Oberaargletscher im 18., 19. und 20. j a hrhundert. Zeitschrift fur Cletscherkullde mzd Gla z ial­
geologie, Bd. 12, Ht. 2, 1976 [pub. 1977], p. 253- 91. [Considers va riations in Oberaargletscher, Switzerla nd, 
since eighteenth century from dating of moraines and documentary evidence.] 

BARANOWSKI, S. Naled type of ice in front of some Spitsbergen glaciers. Acta Universitatis Wratislaviensis (Wroclaw), 
No. 387, 1977, p. 85- 89. [During winter, melt water flowing from underneath glaciers refreezes a nd forms 
sheets of naled-type ice. Present observations confirm occurrence in Spitsbergen.] 

BARANOWSKI, S. The subpolar glaciers of Spitsbergen seen against the climate of this region. Acta Universitatis 
Wratislaviensis (Wroclaw), No. 410, 1977, [Ill] p. (R esults of Investigations of the Polish Scientifi c Spits­
bergen Expeditions, Vo!. 3.) [Parti cularly concerned with thermal regime of these glaciers. Also discusses 
cha nges occurring in Pleistocene a nd Holocene. ] 
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BERGMANN, H ., and REINWARTH, O. ,·Die Pegelstation Vernagtbaeh (btztaler Alpen) . Planung, Bau und Nlesser­
gebnisse. Zeitschiiftfur Gletsch"erkunde und Glazialgeologie, Bd. 12, Ht. 2, 1976 [pub. 1977], p. 157- 80. [Discusses 
principles of gauging glacier stream s and describes procedures at Vernagtbach. Prcsents discharge records 
for summers 1974- 76.] 

BIRCHFlELD, G. E. A study of the stability of a model continental ice sheet subject to periodic variations in heat 
input. Journal of Geophysical R esearch, Vo!. 82, No. 31, 1977, p. 490g-13. [Presents study of general response 
of ice-age ice-sheet model recently developed by J. Weertman (Nature, Vo!. 261 , No. 5555, 1976, p. 17-20).] 

BRADLEY, R. S., and ENGLAND, J . Volcanic dust influence on glacier mass balance at high latitudes. Jlialure, 
Vo!. 271, No. 5647, 1978, p. 736- 38. [Suggests that eruption of Mount Agung, Bali, in March 1963, was 
responsible for marked change in climate of North American Arctic and that this change has had significant 
impact in glacier mass balance.] 

CAILLEUX, A., and LAGAREC, D. Nombre, surface et volume des glaciers du Globe. Studia Geologica Polollica, 
Vo!. 52, 1977, p. 83- 96. [Presents some facts and figures about glaciers throughout the world.] 

CERUTTI, A. V. Variazioni climatiche, alimentazione ed osci llazioni glaciali sui massiccio del Monte Bianco. 
Bollettino del Comitato Glaciologico Italiano, Se!". 2, [No.] 25, Fasc. 2, 1977, p . 53-88. [Study of flu ctuations in 
glaciers in the Mont Blanc massif from 1936 to 1973, depending upon climatic variations.] 

DROZDOV, O. A., and MOSOLOVA, G. 1. Issledovaniye faktorov tayaniya lednikov v raznyye vremennyye masshtaby 
[On the problem of the influence of meteorological factors on maintaining glacial ablation]. Veslllik 
Leningradskogo Ulliversiteta, 1977, No. 18, Seriya Geologii i Geografii, Vyp. 3, p. 113- 21. 

ELVEN, R., and RYVARDEN, L. Dispersal and primary establishment of vegetation . (In Wielgolaski, F. E., ed. 
FellllOscandian tundra ecosystems. Pt. I. Plants and microorganisms. Berlin , etc., Springer-Verlag, 1975, p. 82- 85.) 
[Study of seed dispersal and vegetation in front of Hardangelj0kulen, central Norway.] 

ENGLAND, J., and BRADLEY, R . S. Past glacial activity in the Canadian high Arctic. Sciel!ce, Vo!. 200, :\0. 4339, 
1978, p. 265- 70. [Based on recent fi eld work on north-east Ellesmere Island. Evidence indicates m aximum 
advance of north-west Greenland ice sheet was about 100 km beyond present margin.] 

GARDNER, J. S. What glaciers do for western Canada. Canadian GeographicalJournal, Vo!. 96, No. I, 1978, p . 28-33. 
[Describes glaciers in Lake Louise region of Alberta, Canada.] 

GROSS, G., and others. Methodische Untersuchungen libcr die Schneegrenze in alpinen Gletschergebieten, von 
G. Gross, H . Kerschner und G. Patzelt. ZeilsclzriJt fur Glelscherkunde Ulld Glazialgeologie, Bd. 12, Ht. 2, 1976 
[pub. 1977], p. 223- 51. [Results of investigations on rr:ass balance of eight glaciers in Alps form basis for 
discussion relating to definition and estimation of snow-line.] 

HALL ET, B., and others. The composition of basal ice from a glacier sliding over limestones, [by] B. Hallet, R. 
Lorrain, R. Souchez. Geological Society of America. Bulletill , Vo!. 89, No. 2, 1978, p. 314- 20. [Presents chemical 
analyses of ice at base of temperate Tsanfleuron glacier, Swiss Alps, and discusses enrichment by Ca and Mg.] 

HUDLESTON, P. J. Similar folds, recumbent folds, and gravity tectonics in ice and rocks. Journal of Geology, 
Vo!. 85, No. I, 1977, p. 11 3-22. [Examines deformational characteristics of recumbent folds in glacial ice, 
and suggests that process causing these folds in ice may also operate in rocks.] 

IVEs, J. D. Late- and postglacial glacier fluctuations and sea level changes in Arctic Canada. GeograJiska Allllaler, 
Vo!. 59A, Nos. 3- 4,1977, p. 253- 56. [Criticizes paper by W. Blake, Jr., ibid., Vo!. 57A, No. I, 1975, P·I - 71, 
with reply by Blake, p. 257--60.] 

JAHN, A. Arktyka i kriosfera [The Arctic and the cryosphere]. Czasopismo GeograJiczne, Tom 48, Zeszyt 3, 1977, 
p. 247- 67. [Distinguishes between these two concepts, the cryosphere being that area where ice subsists 
throughout the year. English summary, p . 266- 67.] 

KOERNER, R. M. Ice thickness measurements and their implications with respect to past and present ice \'olumes 
in the Canadian high Arctic ice caps. Canadian Journal qf Earlh Sciel!ces, Vo!. 14, No. 12, 1977, p. 2697- 705. 
[Presents results of echo soundings, using 620 MHz radar, of ice caps on D evon, central and north-east 
Ellesmere and Axel Heiberg islands. Discusses marked difference between ice thicknesses on opposite sides 
of Devon and central Ellesmere ice caps.] 

KOHNEN, H. , and BENTLEY, C. R . Ultrasonic measurements on ice cores from Ross Ice Shelf, Antarctica, drill hole. 
Antarctic Journal of lhe United States, Vo!. 12 , No. 4, 1977, p. 148-50. [Results of examination of \'ariation of 
wave speed with d epth and of anisotropy.] 

KOTLYAKOV, V. M. Nablyudeniya za lednikami [Observations on glaciers]. Chelovek i Stikhi.;·a, [Vyp. 14], 1976 
[pub. 1975], p. 101-02. [Stresses need for further co-ordinating information on fluctuations of glaciers.] 

KOVACS, A., and Gow, A. J. Subsurface measurements of the Ross Ice Shelf, McMurdo Sound, Antarctica. 
Antarctic Journal qf the United States, Vo!. 12, No. 4, 1977, p. 146- 48. [Study of brine infiltration zone.] 

LANG, H., and others. Hydroglaciological investigations on the Ewigschneefeld- Gr. Aletschgletscher; ablation, 
meltwater infiltration, water table in firn, heat balance, by H . Lang, B. Schadler and G. Davidson. Zeitschrift 
filr Gletscherkunde und Glazialgeologie, Bd. 12, Ht. 2, 1976 [pub. 1977], p. 109- 24. [Presents results of m easure­
m ents made in this accumulation basin in firn region of Grosser Aletschgletscher, Switzerland, in attempt to 
determine mass bala nce by means ef hydrological balance and to establish models of glacier run-off as 
forecasting tool.] 

LANGWAY, C. C .,jr., and CHIANG, E. Central ice core storage facility and information exchange. Antarctic J ournal 
of the United States, Vo!. 12, No. 4, 1977, p. 154- 56. [Describes transport of cores by ship and their storage in 
United States. Tables show Arctic and Antarctic ice core inventory and deta ils of studies carried out by 
various institutions between January 1976 and August 1977.] 

LANGWAY, C. C., jr., and HERRON, M. M. Polar ice core analysis. Antarctic Journal of the United States, Vo!. 12, 
No. 4, 1977, p. 152-54. [Describes field studies in Antarctica and laboratory studies in United States on 
establishing and characterizing nature of ice sheets during their chronological development.] 

L6sCHHORN, U., and others. Modellmassige Bestimmung von hydrologischen Verweilzeiten in einem vergletscherten 
Einzugsgebiet mit Hilfe von M essungen des Deuterium- und Tritiumgehaltes, von U. Loschhorn und W. 
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.-\mbach, H. Moser und W. Stichler. Z eitschrift Jur Gletscherkunde und Glaz ialgeologie, Bd. 12 , Ht. 2, 1976 
[pub. 1977] , p . 181- 86. [Presents results of measurements of changes in d euterium content a fter end of 
a blation and in tritium content in winter in run-off from glacierized basin in Swiss Alps since 1963.] 

M AE, S. H yosho oyobi hyoga no hyokohenka no gen-in ni tsuite- nankyoku Mizuho-kogen hyosho to Neparu 
Himaraya Kunbu hyoga no baa i [The variation of the thickness of the Mizuho plateau ice sheet, east 
Antarctica, and the Khumbu glacier, N epal Himalaya]. Seppyii, Vol. 39, N o. 3, 1977, p. 117- 24- [Concludes 
thinning of Mizuho ice sheet due to basal slide because of basal melting, whereas thickening in middle of 
Khumbu glacier was due to increase in compressive strain-rate because of propagation of kinematic wave. 
English summary, p. 124.] 

MAKSI~IOV, N. V., and others. Basseyny levykh pritokov r. N a ryna ot ust'ya r. Atbashi do ust 'ya r . Karadar'i 
[Basins of the left-bank tributaries of the river Naryna from the mouth of the r iver Atbashi to the mouth of 
the ri ver Karadar'i]. [By] N. V. M a ksimov, V. P. Fateyev, P. N. Prokopova . K atalog lednikov SSSR [Catalogue 
oJ gltlciers oJ the U .S .S.R.] , Tom 14, Vyp. I, 1977, 52 p . [Part of I.H.D. catalogue giving details of what is 
known of glaciers in this part of Centra l Asia. The Tom a nd Vyp. numbel's correspond with those of Resursy 
poverklmostnykh vod SSSR [Suiface water resources oJ the U. S .S.R.].] 

M ATSUMOTO, Y. , and others. 1975- 1976 nen no Yamato sanmya ku ni okeru h yoga sokutei-yo no guriddo setchi ni 
tsuite [Setting up a strain grid for measurement of glacier movement, Yamato Mountains, Antarctica, 
1975- 76]. [By] Y. Matsumoto, M. Manabe, M. Funa ki . .NGllkJ1okll Shiryii: Antarctic Record, No. 60, 1977, 
p. 93-99. [Describes traverse a nd grid , a ustral summer 1975- 76. English a bstract, p. 93.] 

M EIER, S. Die kustennahe Eisdecke des westlichen Enderby-Landes, Antarktis. Beitrdge zu R elief, Bewegung und Massen­
haushalt. Gotha , Leipzig, VEB H ermann Haa ck, 1977. 104 p. [Discusses relief, movement, and mass of 
coastal ice sheet of western Enderby La nd, with parti cula r reference to field work on Hays and Campbell 
glaciers and ice cap near Molodezhnaya sta tion.] 

M ERCER, ] . H. W es t Antarctic ice sh ee t a nd CO2 greenhouse effec t: a threat of disaster . .Nature, Vol. 271, 
No. 5643, 1978, p. 321 - 25. [Contends rapid 5 m rise in sea-level caused by deglaciation of Anta rcti ca may 
be imminent after a tmospheric CO2 has doubled, which will occur in 50 years if foss il fuel continues to be 
consumed at present rate or in 200 years if consumption is held a t toda y's level.] 

NAGATA, T. A theoreti cal steady state profil e of ice sheets (two-dimensional model) . .Nallky okll Shiryii: Alltarctic 
R ecord, No. 60, 1977, p. 13- 27. [Sugges ts modificatio ns of Nye's and H aefeli 's models.] 

P ANOV, \ ' . D. Basseyny pravyykh pritikov r. Sunzhi.- Basseyn r. M zymty [Basins of the right-ba nk tributaries 
of the river Sunzhi.- Basin of the ri ver Mzymty]. Katalog lednikov SSSR [Catalogue oJ glaciers cif the U.S.S.R.: , 
T om 8, Chas t' 12 ; Tom 9, Vyp. I, C hast' I, 1977, 52 p. [Part of I.H.D. ca ta logue giving d etai ls of what is 
known of glaciers in this part of the Northern Ca ucasus a nd western Z a kavkaz'ye. The Tom a nd Vyp. 
numbers correspond with those of R esursy poverkhllostny kh vod SSSR [Suiface water resources oJ the U .S.S.R.] .] 

PANOV, V. V. , and F EDOTOV, V. I. , ed. Pripa y Vostochnoy Antarktidy [The fast ice of eastern Antarc tica]. Trudy 
SOl'etskoy Antarkticheskoy Ekspeditsii, Tom 63, 1977, 130 p. [Structure, phys ical , a nd mecha nical properties .] 

PARTL, R. Power from glaciers : the hy dropower potential if Greenland's glacial wa ters . Laxenburg, Austri a, Inter­
na tiona l Institute [or Applied System s Analysis, 1977. vii, 52 p. (RR-77-20.) 

RAND, ] . Ross Ice Shelf Projec t drilling, O ctober- December 1976. Antnrctic JOllmal oJ the United States , Vol. 12, 
No. 4, 1977, p. 150-52 . [Describes drilling sys tem a nd diffi culti es encountered during drilling which forced 
cessation of activities.] 

RAYMOND, C. F . Finite element calcul a tion of ice deforma tion. Antarctic J ournal oJ the United States, Vo!. 12, 
:\10.4, 1977, p. 130- 3 '- [Describes progress on d e\" clopment of finite-ele m ent computer programmes for 
ca lculation of d eformation of ice masses.] 

SCt'IOMM ER, P. Wasserspiegelmessunge n im Firn des Ewigschneefeld es (Schweizer Alpen) 1976. Z eitschriftJur 
Gletscherkllnde und Glazialgeologie, Bd. 12, Ht. 2 , 1976 [pub. 1977] , p. 125- 4 I. [Water level in firn of area of 
Grosser Aletschgl etscher measured from June to Novembcr.J 

THOMAS, R . H. , alld MAcAYEAL, D. R. Glaciologica l measurements on the Ross I ce Shelf. Antarctic Journal oJ the 
United States, Vol. 12, No. 4, 1977, p. 144- 45. [Results of strain-ra te m easurements carried out as part of 
R oss Ice Shelf G eophysical and G laciological Survey (RIGGS).] 

THOMPSON, E. M. , and THOMPSON, L. G . Microparticle ana lysis of the 101-me ter South Pole ice core. Alltarctic 
J ourI/al oJ the U nited Stntes, Vo!. 12, N o. 4, 1977, p. 136- 3 7. [This analys is was a pplied to a variety of purposes, 
including stud y of a tmospheri c turbidity, vari a tions in accumulation rates, and particle concentrations and 
compositions during Little Ice Age.] 

T soME, \ ' . SH. , and DROIlYSI'IEV, O . A. Basseyny rek Fiagdona, Gizel'dona .- Basseyn verkhov 'yev r. Tereka 
[Basins of the ri vers Fiagdona a nd Gizel'dona .- Basin o f the upper course o[ the ri ver T ereka]. Katalog 
ledllikov SSSR [Catalogue oJ glaciers of the U.S. S.R.] , Tom 8, C hast' 10, Chas t' I I, 1977, 7 I p. [Pa rt of I.H.D. 
ca talogue giving d etails of wha t is known of glaciers in this pa rt of the Northern Caucasus. The Tom number 
corresponds with that of Resursy poverkhnostrrykh vod SSSR [Suiface water resources oJ the U.S.S .R.].J 

T SUCHlYA, I. Choka i-san Kaiga ta shohyoga no seppyo kikoga kuteki kenkyu . I. Nennenhendo to nensokozo 
[Glacio-clima tological study on the K a igata small g lacier, Mt. Choka i. I . Interannual va riation and 
structure of a nnua l boundary layer]. SejJpyii, Vo!. 39, N o. 2, 1977, p. 65- 76. [Presents results of observations 
m ade since t972. English summary, p. 76.] 

TVEDE, A. },IL, and LI EST0L, O. Blomsterska rdbreen, Folgefonni, mass balance and recent fluctuations. Norsk 
Polarillstitl/u. Arbok, 1976 [pub. 1977] , p. 225- 33 . [A lthough maximum extension in post-glacial tim e 
for Norwegian glaciers is supposed to have occurred in eighteenth century, observations at this glacier show 
maximum in 1940.] 

YOSHIDA, Y. Nankyoku ni okeru hyosho no hendo to da i-yonki [Fluctuatio n of the Antarcti c ice sheet and the 
Quaternary]. Dai-yonki Kenky u: Quaternary Resenrch, Vo!. 15, No. 4, 1977, p. 168- 75. [Reviews present 
knowledge of Quaternary in Antarctica. English a bstract, p. 168.] 
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YOSHIDA, Y., and M UROZUMI, M. Mizuho hyosho no suigin no rittai bunpu [Mercury profile of Mizuho ice sheet, 
Antarctica] . N anky oku Shiryo : Antarctic R ecord, No. 59, 1977, p. 26- 29. [Mercury concentra tion is much 
higher in recent snows than in ancient ice, reflecting progressive atmospheric pollution by heavy m eta ls. 
English abstract, p. 26.] 

YOSHIKAWA, T. Kiko h enka- hyoga no h endo- kaisuijun h enka [Climatic changes, glacier varia tio ns a nd 
eustati c changes in sea level]. Dai-yonki K enkY ll: Quaternary R esearch, Vo!. 15, N o. 4, 1977, p. 193- 95 . [Brief 
r eview of glacial history of Antarctica , from Scott's 190 1- 04 observations to present theories.J 

ICEBERGS. SEA, RIVER AND LAKE ICE 

ACKLEY, S. F. Sea ice studies in the Wed dell Sea region aboard USCGC Burton I sland. Alltarctic J ournal oJ Ihe 
United States, Vo!. 12, No. 4, 1977, p. 172- 73. [Includes studies on movem ent, thickness, and salinity.J 

BARBER, F. G., and HUYER, A. On the oceanography oJ Jones Sound, N WT. Ottawa, Dept. of Fisheries a nd the 
Environment, M a rine Sciences Directorate, 1977. 48 p. (Manuscript R eport Series No. 40.) [Presents and 
discusses model of oceanography of this sound, which includes annual ice cover as one of the re levant 
features.] 

CAMPBELL, W . J., and others. An integra ted a pproach to the remote sensing of floa ting ice, by W. J. Ca mp bell, 
R. O. R amseier, W. F . Weeks a nd P. Gloersen. (In Thompson, G. E. , ed. Third Canadian S)'mposiwll on 
R emote Sensing. Hotel NIacdonald, Edmonton, Alberta, September 22- 24, 1975. Ottawa, Canadian A erona uti cs 
and Space Institute, [ 1976] , p. 39- 72. ) [Discusses remote sen sing requirem ents for floating ice studies, a lso 
capa bilities of existing and future sensors in m eeting these.] 

CAMPBELL, W . J., and others. Sky lab floating ice experiment, [by ] W. J. CampbeLl, R. O. R amseier and R.]. Weaver, I·V. F. 
W eeks. Ottawa, Dept. of F isheries and the Environment. Fisheries and Marine Service, 1977. [64] p. 
(Miscellaneous Speci a l Publication N o. 34. ) [Presents spacecraft- a ircraft- surface multi-sensor view of 
sea ice in Gulf of St. L a wrence and lake ice in Thousand I slands- St. Lawren ce River during J a nuary a nd 
February 1974.] 

C HRISTENSON, A. vVinter n avigation and ice br eaking service in the Baltic area- problems and requirements. 
(In World Meteorologica l Organization . Papers presented at the W}\IIO technical conference on the ajJplicatioll s if 
marilZe meteorology to the high seas and coastal zone development. Geneva, 22- 26 November 1976. Geneva, Secre ta riat 
of the World M eteorological Orga nizatio n , ["1976J , p. 275- 86. (WMO- No. 454.)) [Describes o rga niza­
tion of this service a nd of ice reconnaissance a nd forecasting in Sweden.] 

CLARKE, A . .1. On wind-driven quasi-geostrophic water movem ents near fast-ice edges. Deep-Sea R esearch, 
Vol. 25, No. I, 1978, p. 4 1- 51. [Theory shows currents n ear fast sea ice could b e genera ted by infinite wind­
stress curl occurring at ice edge, while those near shelf ice a r e related to wind forced long waves .] 

COWLEY, J. E., and others. A model study of St. Mary's River ice navigation , [by] J. E . Cowley, J. W. H aydcn 
a nd W . W. Willis. Canadian J ournal oJ Civil Engineering, Vol. 4, No. 3, 1977, p . 380- 91. [On basis ofhydrauli c 
model tests, ice na vigation on ri ver between la kcs Superior a nd Huron was facilitnted by arra ngem ent of ice 
booms.] 

DAY, T . J., and ANDERSON, J. C. Observations on river ice, Thomsen River, Ba nks Isla nd, Distri ct of Franklin. 
Proj ect 750079. CalZada. Geological Survey. P aper 76-1B, 1976, p. 187- 96. [Reports observations on occurrence 
and characteristi cs of river ice to assess consequences of j a mming, scour, a nd ch a nnel stability. ] 

D EY, B., and others. The use of satellite imagery for monitoring ice break-up along the Mackenzie River, N. VV.T. , 
[by] B. Dey, H. Moore and A. F. Gregory. Arctic, Vol. 30, No. 4, 1977, p. 234- 42 . [For 1975- 77, dates of 
break-up derived from satellite images correlated well with datcs noted a t valley stations. Satellite imagery 
could be used where no ground-truth d a ta exist.] 

DORONIN, Yu. P. , and KHEISIN [i .e. KH EYSIN], D. E. Sea ice. Translated by Y. V. Kathavate. Edited by V. S. K othekar. 
Rotterdam, A. A. Balkema, [cI977]. xi, 323 p . [Tra nsla tion of M orskoy led. L eningrad, Gidrom eteoizdat, 
1975. Ava ilable from U.S. Dept. of Commerce, Nationa l T echnical Informa tion Service, Springfield, 
VA 22161.] 

EGGINTON, P. A. The e ffect of bottom-fast ice on the stage-discharge relationship. Canada . Geological Survey. 
P aper 78-IA, 1978, p. 493-95. [Observations on rivers in Fort Norman- Wrigley a rea, Distri ct of Mackenzie, 
Northwest Territories .] 

FREMLING, S. Sjoisars ba righet vid trafik. Sveriges M eteorologiska och Hydrologiska Institut . Rapporter. Hydrologi och 
Oceanograji, NI". 13, 1977, v, 68 leaves . [Bearing capacity of lake ice used for vehicles . Take3 into account 
motion of vehicles, or when they a re stationary. English abstract, leaves i- iv. ] 

FREMLING, S. Sjoisars beroende av vader och vind, sno och vatte n. Sveriges M eteorologiska och Hydrologiska Illstitut. 
R apporter. Hydrologi och Oceanograji, Nr. 12, 1977, 11 3 p. [Discusses lake ice : freeze-up, break-up, a nd thick­
n ess, different kinds and how they form, influence of tempera ture, and effect of wa ter movement in the lake.] 

GANONG, VV. F. Wha t constitutes a modern ice information ser vice? Marine Observer, Vo!. 48, No. 259, 1978, 
p. 34- 37. [Describes Canadian ice information service in support of shipping.] 

GEDNEY, R. T. , and others. An operational all-weather Great Lakes ice information system, [by] R . T. Gedney, 
R . J . Schertler, R. A . Mueller, R . J. Jirberg and H . Mark. (In Thompson, G. E., ed. Third Canadian 
Symposium 011 Remote Sensing. Hotel Macdonald, Edmonton, Alberta, September 22- 24, 1975. Ottawa, Canadian 
A eronauti cs and Space Institute, [1976] , p . 73- 82. ) [System uses side-looking airborne radar for d eter­
mining ice type, location, and areal distribution, and airborne S-band down-looking short pulse ra d a r for 
obtaining ice thickness.] 

G USTAJTIS, A. Iceberg scour survey- Labrador Shelf. C-CORE News (M emorial University of Newfoundla nd . 
Centre for Cold Ocean Resources Engineering), Vol. 2, No. 4, 1977, p. 7- 8. [Seismic surveys carried out 
over several years will enable scours to b e identified and studied. Describes technique and appara tus used. J 

[ICE ISLANDS.] "T-3 again on the move. " N aval R esearch Reviews, Vol. 30, No. 10, 1977, p. 18. [Movement of ice 
island recorded by satellite in Jul y 1977. Likely to have resumed drift a round Beaufort Sea.] 
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K OVACS, A. Iceberg thickness profiling using an impulse rad a r . Antarctic J ourl/al of the United States, Vo!. 12, No. 4, 
1977, p. 140- 42. [Presents results o f using this system to m easure thickness o f iceberg in M cMu rdo Sound.] 

K UKLA, G. J. Antarc ti c pack ice cover va riations. Alltarctic J ournal oJ the United Stales, Vol. 12, No . .j., 1977, 
p . 138- 40. [Pack ice in 197 1- 73 di ss ipated later in year a nd cO\'c red larger a rea than in 19 74- 76 a nd 
proba bl y a lso in 1966-70. Variation in phase with snow cover Auctua tions in northern hemisph ere .] 

LEDREW, B. R ., and CULSHAW, S. T. , comp. Ship-in-the-ice data report. C-CORE Publication (M emoria l ni versity 
of Newfoundland . Centre for Cold Ocean R esources Engineering) 77-28, 1977, iii , l32 1] p . (C-CORE 
Data R eport 1977. NORDCO Fi le R ef. 39-76.) [Purpose of this repor t is to gather toget he r a ll da ta 
o btained d uring 1977 programme.] 

MCQVILLAN, A. K ., and CLOVG H, D. J. Ben efits of remote sen sing systems to petroleum operations in Canad ian 
ice-infested waters . (in Thompson, G. E., ed. Third Canadiall SymposiulIl on R ell/ote Sensing. H otel NJacdonald, 
Edmonton, Alberta, Selltember 22- 24, 1975. Ottawa, Canadia n Aeronauti cs a nd Space Institute, [1976], 
p. 1Og-20. ) [Discusses economic a nd e n vironmenta l benefits. ] 

OMSTEDT, A., alld SAHL[lERG, .1. Some results from a joint Swedish- Finnish sea ice experiment, Nl a rch 1977. 
Sveriges Nl eteorologiska och Hydrologiskn [Ilstitllt. Rapporter. NIeteorologi och Klimatologi, N r. 10, 1978, [49] leaves. 
[M easurements in Gulf of Bothn ia of wind, a ir tempera ture, ice drift, ice mass, sa li nity, a nd tempera ture of 
ice as well as currents a nd sa linity a nd temperature of sea-water. ] 

PALMER, W. T. T he inAuence surface m ethod for Aoat ing ice p lates . Canadian Geotec/lllical J Ollmal, Y ol. 12, 
No. 2, 1977, p. 224- 34. [Presents resu lts for loading of ice cover, ass uming elast ic response, and shows how 
they may be app li ed by use of surface influences to ben ding moment ana lys is o f Aoating ice pla tes .J 

PARADlS, Ne. , and ACKMAN, R. G . InAuen ce of ice cover a nd man on the odd-cha in h ydroca rbons a nd fa tty ac ids 
in the wate rs of J eddore H a rbour, NO\'a Srotia. Journal of the Fisheries R esearch B oard rifCanada, \ '01. 34, 
No. 11 , 1977, p. 2 156- 63. [Ana lyses show prista ne and ph yta ne virtually d isappeared in winter .] 

R OBE, R . Q. Upwelling by icebergs. Natllre, Vol. 27 1, No. 5646, 1978, p. 687. [C ritic izes a rticle by S . N esh yba, 
ibid ., Vo/. 267, No. 56 11 , 1977, p. 507- 08.J 

R OGGENSACK, \V. D. L a rge sca le labora tory direct shear tests o n ice. Canadian GeotecllllicalJollmal, \ '01. 12, ~o. 2, 
1975, p. 169-78. [Presents results of tests on polycrysta lli nc fresh-wa ter ice.] 

[SEA ICE.] Ohotsuku-ka i h okubu engan no ketsuhyo no atsusa [Thickness of coasta l ice in the no rthe rn part of 
the Sea of OkhotskJ. H akodale Kaiyo-kishO-dai . Kaijo Kisho I-Iokoku, No. 33, '977, p. 29- 30. p~esu lt s of 
measurements of thickness of sea ice in this a rea and rela tio n to average a ir temperature, 1963 to ' 972.] 

[SEA ICE.] R yuh yo to ko nbu [Relation between pack ice a nd prod uction of seaweed J. H akodate Kn£vo-kishO-dai. 
K aijo KishO H okokll, No. 33, 1977, p. 3 1- 32 . [As seaweed increases, so pack ice decays.] 

SI-lAW, E. Nea r rea l-time transmission of sea-ice satell ite imagery. (Ill Thompson, G. E ., ed. Third Cal/adian 
Sym/losiulll. on Remote Sensing. Hotel i\!Jacdol/ald, Edmonton, Alberta, September 22- 24, J 975. Ottawa, Canad ian 
Aeronautics a nd Space J nst itut.e, [ 1976 J, p. 83- 9 1. ) [Sa te ll ite images produ ced on ca mera sys tem were 
tel ecopicd to shi pping in Arctic.] 

SINYVRIN, Yv. Szhat iya I'da na Azovskom more [Ice compress ion on the Sea of /\ zmJ Nlorskoy F lat. '978, 
No. 3, p. 30- 3 1. [S urvey made 1968- 74 to a id passage of convoys.J 

'fATINCLAUT, .J. -C. Equi li brium th ickness of ice jams. Proceedings of the American Society oJCil'it Engilleers. J Ollrnal 
of the H]dralllics Division, Vol. 103, No. RY9, 1977, p. 959- 74. [Presents resu lts of laboratory stud y o f equi li­
brium thickness reached by ice jam due to accumulat ion a nd transport of ice-floes beneath ice CO\'c r prior 
to jam collapse by interna l fa ilur e.] 

UZVNE R, M. S. Stability a na lys is of Aoating a nd submerged iee Aoes. Proceedings oI the Alllfficon SocielJ' oICil'it 
Engineers. J ourn{Jl of the H)ldraulics Division, Vo l. 103, No. RY 7, 1977, p. 713- 22. [Studies thicke n ing o f ice 
j ams, analys ing sta bi lity of ice blocks beneath or at leading edge of ice cover.] 

\ -VADHAMS, P. \Vave d ecay in the margina l ice zone meas Ul'ed from a submari ne. Deep-Sea Research , V o l. 25, 
No. 1, 1978, p. 23- 40. [Wave recordings made under ice m a rg in between Green la nd a nd Spitsbergen using 
inverted echo sounde r. Exponentia l d ecay of wa"e energy w it h distance into pack ice observed , w ith a ttenua­
tion rate which increased as squa re of wave frequency . Obsen 'ations agree qu ite we ll with theory based on 
one-di mensiona l sca tter ing by independent ice-Aoes.] 

VVORSFOLD, R. D . Airborne radiationtherll/ometer studies and error correction methods ove-r sea ice. SI. J ohn 's, Newfo und­
land, Memoria l University of Newfoundla nd . Cent re fo r Cold Ocea n R esources Engineering, [ ' 977]. 
i, 24 p. (C-CORE R eference N umber 77-20.) [ Data co ll ected over Forteau Bay, Lab rador, ' 3 M arch 
1976, a t six different a ltitudes. Corrected results we re compa red to ground t ruth da ta .] 

\VOR FOLD, R. D. , and others. Ground truth m easurements, Goose Bay, by R . D. Wo rsfo ld [and 7 others]. C-CO RE 
Publication (l\Ilemoria l University of Newfound land . Centre for Cold O cean R esources Engineer ing) )/0. 
77-38, 1977, x, 9 1 p . (Project SAR '77. Field Data R epor t No. 9. ) [Data obta ined at and near Goose Bay, 
La brador, for use with synthetic a perture rada r (SAR) imagery.] 

GLACIAL GEOLOGY 

i\AR IO, R. Class ificat ion a nd te rminology o fmora inic land forms in Fin land. Boreas, V o!. 6, No. 2, 1977, p. 87- 100. 
ADDISON, K . La ndform landmarks. Magn ificent Nant Ffra ncon on the Holyhead road. Geographical Nlaga~ine, 

Vol. 50, No. 5, 1978, p . 3 15- 19. [Describes appeara nce a nd formati on of this g laciated va lley in North 
Wales. For the general reader.] 

AGRELL, H. A glacia l e irque form in centra l Sweden ? Geograjiska AIII/aler, Vol. 59A, Nos. 3-4, 1977, p. 2 15- 19. 
[Describes bedrock form similar to g lacia l c irque, unusual a t a lti tude below 500 m a.s. I.] 

:-\ GRELL, H . The high est coast li ne in south-eastern Sweden. Boreas, Vol. 5, No. 3, 1976, p. 143- 54. [Data from 
highest level of Ba lti c ice lake compi led from va rious rece nt in vest igations a nd survey map presented a nd 
discussed .. , 
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ASEVEV, A. A. , and MAKKAvEvEv, A. N. G lyatsiomorfologicheskiye kriterii erozii drevnikh materikovykh pokrovov 
Yevropy [Glaciomorphological criteria of the erosion o f the continental ice sheets of Europe]. Materialy 
Glyatsiologicheskiklz Issledo vaniy. Klzronika. Obsuz/ldeniya, Vyp. 29, 1977, p. 240- 47. [Discusses glacial deposi­
tion and erosion in northern Europe . English summary, p. 247.] 

BABCOCK, E. A., and others. Shear phenom ena in ice-thrust gravels, central Alberta, [by] E. A. Ba bcock, M . M. 
Fenton and L. D. Andriashek. Canadian J ournal of Earth Sciellces, Vol. 15, No. 2, 1978, p. 277- 81. [Shows 
that st resses generated during ice thrusting are large enough to produce complete pulverization of strong 
quartzite clasts in gravels. ] 

BAN HAM, P. H. G lacitecton ites in till stratigraphy. Boreas, Vol. 6, No. 2, 1977, p. 10 1- 05. 
BARANOWSKl, S. Changes of Spitsbergen glaciation at the end of the Pleistocene and in the Holocene. Quaestiones 

Geographicae (Poznar'l), [No.] 4, 1977, p. 5- 27. [Discusses changes in Spitsbergen glaciation together with 
probable course of glaciation on Ba rents Sea in relation to evolution sequence of Scandinavian ice sheet.] 

BARANOWSKI, S. Regularity of drumlin distribut ion and the origin of their forma tion. Studia Geologica Polonica, 
Vol. 52, 1977, p. 53- 68. [Discusses orientation a nd dista nce between drumlins and suggests mech anism of 
formation . Appendix by J. j a kimiec and S. Bara nowski , " Hypothetic distribution of dista nces r between 
adjoining points", p. 65-66.] 

BARANOWSKI, S. Results of dating of the foss il tundra in the forefield of Werenskioldbreen. Acta Universitatis 
Wratislaviensis (Wroclaw), No. 387, 1977, p. 31- 36. [Suggests glacier in Spitsbergen advanced twice after 
main climatic optimum ofHolocene and ma in ridge of t erminal moraine form ed mostly during first advance.] 

BERGER, W. H. , and others. 'Unmixing' of the deep-sea r ecord a nd the deglacial meltwater spike, [by] W. H . 
Berger, R. F . Johnson and j. S. Killingley. Nature, Vol. 269, No. 5630, 1977, p. 661 - 63. [Berger- H eath 
model of vertical mixing in deep-sea sediments provides m eans of simulating original input signal by " un­
mixing" signal found in deep-sea cores. When applied to oxygen isotope record from western equatorial 
Pacific, it appears that entire ocean was covered by low salinity water la yer during deglacia tion.] 

B]ORNBOM, S. A m ethod of determining the three-dimensio na l arrangements of m edium sand pa rticles in basa l 
tills and som e new facts about these arrangements. Geologiska Fiireningens i Stockholm Fiirhalldlingar, Vol. 99, 
Pt. 4, No. 571 , 1977, p. 398- 402. [Simple opt ical method .] 

BLAKE, W., Jr. Aspects of glacial history, southeastern Ellesm ere Island, District of Franklin. Project 750063 . 
Canada. Geological Survey. Paper 78- I A , 1978, p. 175- 82. [Presents impli cations drawn from observations of 
erratics, stria ted rock surfaces, a nd m a rgina l drainage channels.] 

BODE RE, j.-C. L es kettl es du sud-est d e l' l slande. Revue de Geographie Physique et de Geologie Dynamique, Vol. 19, 
Fasc. 3, 1977, p. 259- 70. [Describes kettle holes in Vatnajokull region of I cela nd, distinguishing between 
two types.] 

BORNS, H. W., jr. , and CALKIN, P. E . Qua ternary glaciation, west-centra l Maine. Geological Society of America. 
Bulletill, Vol. 88, No. 12, 1977, p. 1773- 84. [Recent fi eld work provides Quaternary history of a rea through 
interpretation of d eposits and eros io nal characteristi cs, wh ich is then related to adjacent a reas of Quebec 
a nd Maine.] 

BROWNE, M. A. E. , and others. The d a te of deglaciation of the Paisley- R enfrew a rea, [by] M. A. E. Browne, 
D. D. Harkness, J. D. Peacock and R . G. Ward. Scottish Journal of Geology, Vol. 13, Pt. 4, 1977, p. 30 1- 03. 
[Marine shell radiocarbon dates suggest area was deglacia ted before 13 150 B.P.] 

COLLINS, S. G., and CLARKE, G. K. C. History a nd bathym etry ofa surge-dammed lake. Arctic, Vol. 30, No. 4, 
1977, p. 217- 24. [Results of 1974 survey of small lake fo rmed by surge advance ofSteele Glacier, Yukon 
Territory, Canada, in 1965- 68.] 

DALLAND, A. Erratic clasts in the Lower T ertia ry deposits o f Svalbard- evidencc of transport by winter ice. 
Norsk Polarinstitult . Arhok, 1976 [pub. 1977] , p. 15 I - 65. [Three types of clast found a nd different m echanisms 
of transport discussed. Nordenskiold Land, Spitsbergen .] 

DROZDOWSKI, E . Abla tion till and related indicatory forms at the margins of V estspitsbergen glaciers. Boreas, 
Vol. 6, No. 2, 1977, p. 107- 14. [Based on study of marginal zones of three glac iers in Oscar II Land.] 

EMILIANI, C. The cause of the ice ages. Earth and Planetary Science Letters, Vol. 37, No. 3, 1978, p. 349- 54. [Although 
relationship app ears to exist between astronomical para m eters, especially obliquity, and glacia l and inter­
glacial events of Qua ternary, heat exchange processes between ice a nd ocean seem to be pr ime cause. ] 

ENGLAND, j . The glacia l geology of northeastern E llesm e,'e Island, N.W.T., Canada. Canadian J ournal of Earth 
Sciences, Vol. 15, No. 4, 1978, p. 603- 17. [Presents, a nd discusses implicat ions of, radiocarbon dates 
associated with late Quaternary ice sheet margins a nd ra ised marine deposits. ] 

EVENSON, E. B., and others. Subaquatic flow tills: a new interpretation for the genes is of some lam inated till deposits, 
[by] E. B. Evenson, A. Dreima nis a nd.J. W. Newsom e. Boreas, Vol. 6, No. 2, 1977, p. 115- 33 . [Describes 
sedimentology and discusses form at ion of thick sequence of laminated ti ll s exposed along cliff, Lake Erie, 
Ontario, Canada.] 

EVLES, N. Late Wisconsinan glacitectonic structures and evidence of postglacia l permafrost in north-central 
Newfoundl a nd. CanadianJoumal of Earth Sciences, Vol. 14, No. 12, 1977, p. 2797- 806. [Deformation structures 
can be attributed to subsidence accompanying melting of buried glacier ice. P ost-subsidence ice wedge casts 
also found in a rea a nd were formed in severe permafrost e nvironment between 12000 and 10000 years B.P.] 

EVLES, N., and ROGERSON, R. J . Glacier movement, ice structures, and medial moraine form a t a glacier con­
fluence, Berendon Glacier, British Columbia, Canada. Canadian J ournal of Earth Sciences, Vo l. 14, No. 12, 
1977, p. 2807- 16. [Form of moraine determined by la tera l compression and ice structures generated at 
junction of two glaciers, debris being recycled. Shea ring a long plane of contact between glaciers contributes 
subglacial d ebris to moraine.] 

EVLES, N., and SLATT, R . M. Ice-ma rgina l sedimentary, g lacitectonic, and morphologic features of Pleistocene 
drift: an example from Newfoundland. Quaternary R esearch, Vol. 8, No. 3, 1977, p. 267- 81. [From field 
evidence, poss ible to interpret nature of margin of ice sheet.] 
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FOGELBERG, P . R epresentation of relief types in geom orphological mapping o f a glaciated shield a rea (Finland ). 

Fennia, 15 1, 1977, p. 49- 56. [Discusses recomme nda tions of Commiss io n on Geomorpho logical Survey a nd 
M apping of the Interna tiona l Geographical U nion .] 

G ARNES, K. , and BERGERSEN, O . F. Distri bution a nd genes is of tills in ce nt ra l south Norway. B oreas, Vo!. 6, 
No. 2, 1977, p . 135-47. 

G ILL13ERG, G. R edeposition : a p rocess in till forma tio n . Geologiska Foreningens i Stockholm Forhalldlingar, Vo!. 99, 
Pt. 3, No. 570, 1977, p. 246- 53 . [Discusses incorpora tion by ice of ail·ead y d e pos ited tills (and other materi als), 
followed b y fresh depos ition of them farther dista ll y.] 

GORDON, J. E. M orphometry of cirques in the Kinta il- Affi-ic-Cannich a r ea o f northwest Scotla nd. GeograJiska 
A /maler, Vo!. 59A, Nos. 3- 4, 19 77, p. 177- 94· [Presents measurements of size, shape, site, a nd aspect and 
compa res with those for ci rques elsewhere, including Baffin Isla nd, Northwest Territo ri es, Canada, and 
Anta rctica.] 

G RI FFEY, N. J., and WORSLEY, P. T h e pattern of Neoglacia l glacier varia tions in the O kstinda n region ofnonhern 
Norway d uring the last three mill ennia . Boreas, Vo!. 7, No. 1, 1978, p . 1- 17. [Combines his~orica l , licheno­
metrical, and stratigraphical evidence with attentio n focused on end m o ra ine chronology .] 

G RIM MEL, E . Bem erkungen uber Sta uch-"End" mora nen . Eiszeitalter und Gegenwart, Bd. 27, 1976, p. 69- 74. 
[Dist ing uishes between end m o ra ines a nd other types of push mora ines.] 

H AMI LTON, A., alld PERROTT, A. D a te of deglacierisation of Mount Elgo n . JVature, Voi. 2 73, o. 5657, 1978, 
p. 49. [Presents I4C determina tions which suggest d eglacierization o f M ou nt Elgon (432 1 m ) on Kenya­
Uganda border occurred shortl y before 11 000 B . P . ] 

HANNSS, c., alld W EGMULLER, S. Zur Altersstellung wiirmka ltzei tli cher L oka lgletschermora nen im Devoluy und 
in der Belled on ne (Fra nzos ische Alpen). Zeitschriftfiir Gletscherkunde ulld Glazialgeologie, Bd. 12, Ht. 2, 1976 
[pub. 1977], p . 205- 22. [Presents a nd discusses results of investigat ions of moraines d eposited by local 
glaciers during Wurm period in French Alps.] 

HAYNEs, V. M . T he modification o f va lley patterns by ice-sheet activity. GeograJiska AI/naler, Vo!. 59A, Nos. 3- 4, 
1977, p. 195-207. [Study of va lley patterns in Scotla nd , using severa l a reas in west G reenland and British 
Columbia, Canada, for compa rison.] 

H UDsoN, ] . D . O xygen isotope studies on Cenozoic temperatures, oceans, a nd ice accumula tion. Scol/ ish J ournal 
of Geology, Vo!. 13, No. 4, 1977, p. 3 13- 25 . [R eview of recent work, its principles, limitations, and future 
promise. ] 

I VANOVSKIY, L. N. Chislo konechnykh moren v gora kh Sibiri i Da l' nego Vostoka [T he number of termina l 
mora ines in Siberia and the F a r East] . Material], Glyatsiologicheskikh l ssledovaniy. Khrollika. Obsllzlidell iJ'a, 
Vyp. 29, 1977, p. 211 - 16. [Discusses fo rmation of these moraines. E ng lish summa ry, p . 21 6.] 

j ASCHKE, D. Die weichseleiszeitliche Eisrandlage im Osten von Hamburg . Eiszeitalter ulld Gegenwart, Bd. 27, 
1976, p . 75- 8 1. [Presents evidence suggest ing a lternative position of vVeichscl ia n ice sheet near Hamburg, 
Germany.] 

.J 0 RGENSEN, P . Some properties of Norwegian tills. B oreas, Vo!. 6, No. 2, 1977, p. 149- 57. [Discusses mecha nical, 
minera logical, a nd chemical composition of these tills a nd their relat io nshi p to d ifferent kinds of bedrock.] 

KONIGSSON, L.-K. , al/d LI NDE, L. A. G laciotectonica lly disturbed sediments a t R onnerum on the isla nd ofOla nd. 
Geologiska Forellingells i Stockholm Forhandlillgar, Vo!. 99, Pt. I , No. 568, 19 77, p. 68- 72. [Provides information 
on ice m ovem ents during la ter part of last glacia tion.] 

KRALL, D. B. Late Wisconsina n ice recession in cas t-centra l New York. Geological Society of A merica . Bulletin, 
Vo!. 88, No. 12, 1977, p. 1697- 17 I o. [Reviews previous studies a nd, o n basis of recent fi eld ev idence 
suggests modifications to exist ing theori es. ] 

K ULlKOV, O. A., alld KR ASNEN KOV, R . V . 0 paleomagnet izme i stra tigraficheskom polozhenii m oreny Donskogo 
lednikovogo yazyka [Pa laeomagnetism and stra tig ra phic posit ion of the m oraine Of the D o n glacier tongue] . 
D oklady A kademii Nauk SSSR , Tom 237, No. 2, 19 77, p. 420- 23 . [Do n lowlands, Soviet Europe.] 

K URlMO, H. Pa ttern of dead-ice deglaciation forms in western Kemija rvi, north ~rn Finla nd . Fellllia, 153, 1977, 
p. 43- 56. [Groups differen t kinds of landforms in terms of orienta tio n, morphology, m a teri a l, and stra ti­
graphy in order to expla in cha racter a nd process o f deglaciation.] 

LAGE RLUND, E. T ill studies a nd neotectonics in northwest Skane, south Swed en. Boreas, Vo!. 6, No. 2, 1977, 
p. 159- 66. [Includes conclusions made about W eichselia n ice movem e nt. ] 

L."WSON, T. W. M orphologica l a na lys is of alpine g lacia l lake basins, Hig h S ierra, Ca lifornia. M asters Abstracts, 
Vo!. 15, No. 2, 1977, p. 109. [Models constructed a nd interpreted . Abstract of M aster 's d egree, Californi a 
Sta te U ni versity, Fullerton , 19 76 . U ni ve rsity Microfilms order no. 13-9449.] 

LIEST0L, O. A rsmorener fora n Nathorstbreen ? Norsk Polarillstitull . Arbok, 1976 [pub. 19 77] , p. 36 1- 63. 
[Describes seri es of ridges found in front of Nathorstbreen, Spi tsbergen , and thought to be a nnual mora ines 
formed by glacier advance during winter.] 

LOC KWOOD, j. G. 'U nmixing' of the d eep-sea record a nd the deglacia l m el twater spike. Na ture, Vo!. 272, No. 
5649, 1978, p. 188. [Note on cause of relatively rap id melting of Wiirm jW isconsin glacia l ice sheets.] 

LUN DQVIST, j . T ill in Sweden . B OTeas, Vo!. 6, No. 2, 1977, p. 73- 85. rDefin es main types of till and mora ine 
forms occu rring in Sweden a nd d escribes till stra tig ra phy. ] 

M AC I-IIDA, H . C hiri kosho chi ta i to Nyu jiirando no da i-yonki kenkyu- to ku ni . ihon no ke nkyu to kanren no 
fuka i shomonda i ni tsui te rSome problems concerning the late Qua te rna ry history of the southern Chilean 
lake dist rict a nd New Zeala nd]. D ai-)'ollki Kell!cyi;: Quatemary Research , Vo!. 15, No. 4, 1977, p. 156- 6 7. 
[Reviews a nd compares glac ia l geologic features rela ting to exten t o f Q ua ternary in these two coun tries. 
English a bstract, p. 156.] 

M ARcussEN, l. Supposed area-was ting of the vVe ichsel ia n ice sheet in D e n mark . Boreas, Vo!. 6, No. 2, 1977, 
p. 167- 73. [Evidence suggests d eglacia tion was not solely fronta l, but tha t surface was ting of debris-lad e n 
ice took place, leaving melt-water d epos its on pla ins. ] 
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N!.<\TSUMOTO, S. Osutora ria ni okeru gankairyu kenkyu [Studies on block streams in Aust ralia]. Dai-yollki Kenkyii: 
Quaternary Research, Vol. 15, No. 4, 1977, p. 2 17- 18. [Brief note, pointing out recent studies.] 

MAY, R . 'v\T. Facies model fo r sedimentation in the glaciolacustrine environment. Boreas, Vol. 6, No. 2, 1977, 
p. 175-80. [Distinguishes between lacustrotill and water-laid till.] 

M ERCER, j. H . Radiocarbon dating of the last g laciation in Peru. Geology, Vol. 5, No. 10, 1977, p. 600-04. 
[Resul ts of in vestigation of glacial history of Cordi llera Vi lcanota and adjacent Quelccaya ice cap, whi ch 
remain ice-covered today.] 

MIKALAUSKAS, A. P. 0 zadachakh i osobennostyakh raschlenen iya vodno-lednikovykh obrazovaniy v oblastyakh 
pleystotsenovykh oledenen iy (na primere Litvy) [On the problems and peculiarities of determining different 
types of fluvio-glacia l deposits in areas of Pleistocene glaciation (for example Lithuan ia )]. MateriaiY GiYatsio­
logicheskikh Issledovlllliy. Khronika. Obsuzhdeniya, Vyp. 29, 1977, p. 196-203. [Discusses a new class ification. 
English summary, p. 203.] 

M ILLER, G. H., alld others. The last interglacial- glacial cycle, C lyde foreland, Baffin Island, N.W.T.: strati­
graphy, biostratigraphy, and chronology, [by] G. H. Miller and j. T. Andrews and S. K. Short. Canadian 
Journal oJ Earth Sciences, Vol. 14, No. 12, 1977, p . 2824- 57. [Suggests chronology for this major Quaternary 
outcrop.] 

MINELL, H. Hog's-back moraines in Harrejokko, northern Sweden. Geologiska Foreningens i Stockholm Forhalld­
lingar, Vol. 99, Pt. 3, No. 570, 1977, p. 264- 70. [At right angles to flow of ice. Suggests mode of formation .] 

M INELL, H. Transverse moraine ridges of basal origin in Hii.ljedalen . Geologiska Foreningens i Stockholm Forhand­
lingar, Vol. 99, Pt. 3, No. 570,1977, p. 271 - 77. [Examines these ridges in centra l Sweden and suggests mode 
of formation.] 

MlTYK, j . Plejstocellskie struktury klinowe w lupkach sylurskich okolic Niewachlowa [Pleistocene wedge 
structures in Silurian shales of the Niewachlow region]. Czasopismo Geograficzlle, Tom 48, Zeszyt 3, 1977, 
p. 299- 306. [Describes foss il wedges found in th is region of Poland, and describes their formation. English 
summa ry, p. 305- 06.] 

MbRNER, N.-A. Past and present uplift in Sweden: glacial isostasy, tectonism and bedrock influence. Geologiska 
Foreningens i Stockholm Forhandlillgar, Vol. 99, Pt. I , No. 568, 1977, p. 48- 54. [Pal·t of post-glacial earth 
movement study in Fennoscandia.] 

MbRNER, N. -A. Varve chronology on Sbdenbrn: recording and dating of the " drainage" of the Baltic ice la ke 
and correlat ion with the F innish va rve chronology. Geologiska Forenillgells i Stockholm Forhandlillgar, Vol. 99, 
Pt. 4, No. 57 1, 1977, p. 423-25. 

OKADA, A. H okubu Chiri no Atakama dansokei oyobi chunanbu C hiri (Pueruto Monto shuhen) no hyoga 
chikei chosa no mondaiten [Some problems of the Atacama fault system in northern C hile and of the g lacia l 
features in centra l-sou th Chi le (around Puerto Montt)] . Dai-yonki Kenkyii: Quaternary Research, Vol. 15, 
No. 4, 1977, p. 222- 24. [Review, including glacial chronology of Chile.] 

OKISHEV, P . A. Razmerkh i osobennosti pozdnepleystotsenovogo oledeneniya Gornogo A ltaya [Dimensions and 
peculiarities of late Pleistocene glaciers in the Altay mountains]. MateriaiY GiYatsiologicheskiklz Issledovaniy. 
Khronika. Obsuzhdeniya, Vyp. 29, 1977, p. 203- 10. [Based on field observations. English summary, p. 210.] 

OLYPHANT, G. A. Topocl imate and the depth of cirque erosion. Geografiska Annaler, Vol. 59A, Nos. 3- 4, 1977, 
p. 209- 13. [Effect of a lti tude and aspect on depth of cirque erosion.] 

OTA, Y. Nyu Jiirando ni okeru dai-yonki kenkyu no ichidanmen- kyuteisen no kenkyu 0 chushin ni [Quaternary 
studies in New Zealand with special reference to the study of sea-level records]. D ai-yollki Kenkyii: Quaternary 
R esearch, Vol. 15, No. 4, 1977, p. 141 - 55. [Reviews studies of sea-level records during late Quaternary. 
English abstract, p. 141.] 

PAKHOMOV, M. M., and others. Pervyye dannyye po palinologii moren Pamira [New data on the palynology of 
moraines of the Pamir] . [By] M. M. Pakhomov, A. A. Nikonov, G. M. Shumova. Doklady Akademii Nauk 
SSSR , Tom 238, o. 3, 1978, p. 670- 73. 

PODOLAK, ' '''. E., and SHlLTS, W. W. Some physical and chemical properties of till derived from the Meguma 
group, southeast Nova Scot ia. Project 690095. Canada. Geological Survey. Paper 78-IA, 1978, p. 459- 64. 

POLLARD, D . An investigation of the astronomical theory of the ice ages using a simple climate-ice sheet model. 
,Vature, Vol. 272, No. 5650, 1978, p. 233- 35. [Ice sheets' a lbedo feedback, topography, a nd dynamics are 
a ll important factors in model which is based on fact that ice sheet variations are forced mainly by relatively 
small changes in weather.] 

PUNNING, Y A. -M. K., and TROITSKIY, L. S. 0 nastupaniyakh lednikov na Shpitsbergene v golotsene [On the 
advance ofSpitsbergen glaciers in the H olocene]. MateriaiY GiYatsiologicheskikh Issledovaniy. Khrollika. Obsuzh­
deniya, Vyp. 29, 1977, p. 216- 21. [Suggests advance about 7800 B.P. English summary, p. 22 1.] 

PUNNING, Y A. -M. K. , and others. Izotopno-geokhimicheskiye i fizich eskiye metody v paleoglyats iologicheskikh 
issledovaniya kh [lsotope-geochem ical and physical methods in palaeoglaciological stud ies]. [By] Ya.-M·. K. 
Punning, A. V. Raukas, R . A. R ayamyae. MateriaiY GiYatsiologicheskikh Issledovaniy. Khrollika. Obsuzhdeni)'a, 
Vyp. 29, 1977, p. 189- 95. [Assesses these methods. English summary, p. 195.] 

R UDDlMAN, W. F. Late Quaternary deposition of ice-raftcd sand in the subpolar North Atlantic (lat. 40° to 
65° N ). Geological Society oJ America. Bulletin, Vol. 88, No. 12, 1977, p. 1813- 27. [Quaternary depos ition 
studied by means of cores. During Quaternary, 70% of ice-rafted deposition of continental detritus in 
world 's oceans occurred in North Atlantic south of Iceland.] 

R UTTER, N. W. Multiple g laciation in the a rea of W illiston Lake, British Columbia. Canada. Geological Survey. 
Bulletin 272, 1977, [vii i] , 3 1 p. [Describes surfic ial geology, geomorphology of deposits, and sequence of 
Quaternary events in the area of this ar tificia l lake. Field studies made during formation of lake, 1966- 68.] 

SAARNISTO, M. Deformationa l structures in the first Salpausselkii. end moraine, J outsenonkangas, south-eastern 
F inland. Bulletin of the Geological Society oJ Finlalld, No. 49. Pt. I 1977, p. 65- 72. [Describes structures a nd 
discusses their origin .] 
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SALVIGSEN, O. Rad iocarbo n da tings a nd the ex tension of the Weichselian ice-sheet in Sva lba rd .. Vorsk Polar­
institul/. Arbok, 1976 [pub. 1977], p. 209-24. [Dat ings of recently ta ken samples indicate that considerable 
a reas on west coast of Svalbard were ice-free during an intcrstad ia l. ] 

SCHLUCHTER, C. Grumnoriine versus Schlammoriille- two types of lodgement till in the Alpine foreland of Switzer­
land . B OWlS, Vol. 6, No. 2, 1977, p. 181 - 88 . [Compares cha racteri sti cs of these two tills. ] 

SEREDRYANNYY, L. R ., alld others. Paleoglyatsiologicheskiye issledovaniya na vysokogornom Kavkaze [Pa laeo­
glaciological studies in the a lpine Cauca us] . [By] L. R. Serebryannyy [and 11 others). Materialy Glyatsio­
logicheskikh Issledovaniy. Khronika. Obsuzlldeniya, Vyp. 29, 1977 , p. 22 1-32. [Field studies, especia lly of 
mora ines, in Cherek-Bezengi river basin enable some conclusions to be made about Holocene glaciation. 
English summary, p. 232 .] 

SHAW,]. Sedimentation in an a lpine lake during deglaciation, Okanagan Valley, British Columbia, Canad a . 
Geograjiska All/wler, Vol. 59A, Nos. 3- 4,1977, p. 22 1- 40. [Presents general model for late glacial sedimenta tion 
in mounta in valley lakes a nd outlines domina nt mechanisms of sedimentation in such la kes. ] 

SHAW,]. Till body morphology a nd structure r ela ted to glacier Aow. Boreas, Vol. 6, No. 2, 1977, p . 189- 20 1. 
[Describes relationship, ba ed on fi eld studies in English Midlands, western Canada, a nd south Vi ctoria 
Land, Antarctica.] 

SHILTS, W. W. Geochemistry of ti ll in perennially frozen terrain of the Canad ia n shield- application to prospecting. 
B oreas, Vol. 6, No. 2, 1977, p . 203- 12. 

SISSON, ]. B. Former ice-dammed lakes in Glen Moriston, Inverness-shire, a nd their significance in upla nd 
Britain . Institute of British Geographers. Transactions, New Sel'., Vol. 2, No. 2, 1977, p. 224- 43 . [Presents 
evidence suggesting ice-dammed lakes may have been more commo n during deglaciatio n than is currently 
believed .] 

STREET, F . A. Deglaciation and ma rine paleoclima tes, Schuchert D a l, Scoresby Sund, east Greenland. Arctic 
and Alpine Research, Vol. 9, No. 4, 1977, p . 421 - 26. [_ ew HC datcs obtained from m oll uscs indicate that 
incursion of warmer wa ters had started by 8 580 B.P.] 

STUlVER, M. , and DENTON, G. H. Glacial history of the McMurdo Sound region. Alltarctic Journal q! the United 
States, Vol. 12, No. 4,1977, p . 123-30. [Describes results of field work on moraines , sed iments, and drift.] 

STUIVER, M. , and others. North American glacial history extended to 75,000 years ago, [by] M . Stuiver, C. ] . 
Heusser, ] n Che Yang. Science, Vol. 200, No. 4337,1978, p. 16-2 1. [Describes how range OfI4C dat ing is 
extended through isotope enrichment techn iques. Appl ies to g lacia l history of Pacifi c north-west a nd 
Great Lakes.] 

SUGDEN, D . E., and WATTS, S. H . Tors, felsenmeer, a nd glaciation in northern Cumberland Peninsula, Ba ffin 
Island. Canadian J ournal cif Earth Sciences, Vol. 14, No. 12, 1977, p. 28 17- 23 . [Suggests that, as these fea tures 
have survived beneath Laurentide ice sheet, they need not be diagnost ic of areas that h ave escaped glaciatio n, 
but m ay reAect situations w here overlying ice sheet was cold-based.] 

THoMPsoN, R . R esistivity investigation of an infilled kettle hole. J ournal q! Colloid alld Interface Science, Vol. 9, 
No. 2, 1978, p. 231- 37 . [Study of kettle hole near Penrith, C umbria, England.] 

USHAKOV, S. A., and USHAKOVA, L. A. Rekonst ruktsiya raspolozhe niya i global'naya dinamika pokrovnykh i 
gornykh oledeneniy v fa nerozoyskoy istorii Zemli [Reconstruction of the distributio n and global dyna mics 
of ice sheets a nd mounta in glaciers in the Phanerozoic h istory o f the Earth]. Materialy Glyatsiologicheskikh 
I ssledovaniy. Khronika. ObsuzlidClliya, Vyp. 29, 1977, p. 247- 56. [Engl ish summary, p . 256.] 

VILBORG, L. The cirque forms of Swedish Lapland. Geograjiska A llnaler, Vol. 59A, Nos. 3-4, 1977, p. 89- 150. 
[Resu lts of detailed investiga tions, 1959-63 a nd 1970- 71.] 

VORREN, T. O . Grain-s ize distribution and grain-size parameters of different ti ll types on Hardangervidda, south 
Norway. B oreas, Vol. 6, No. 2, 1977, p . 219- 27. 

VORTISCH, W. Halbquantita tive, riintgendiffraktometrischc Schwcl'm ineralanal yse glazialer Ablagerungen 
SO-Schonens (Schweden ). B oreas, Vol. 6, No. 4, 1977, p. 285- 30 I . [Petrographic stud ies of va rious glacia l 
deposits from south-east Scania, Sweden.] 

WHITTECAR, G. R. Sequence of ti ll deposition and erosion in drum lins. B oreas, Vol. 6, No. 2, 1977, p. 2 13- 17-
[Study of structurc a nd composition of 17 drumlins in ' ''' isconsin, U .S.A. Distinguishes between types of till 
and suggests sequence of events leading to deposition.] 

YEVZEROV, V ., and KOSCI-IEC HKIN, B. Late-Quaterna ry history of the White Sea. T erra, Vol. 89, No. 4, 197 7, 
p. 211 - 13. [Reviews recent work of Soviet scientists, including la te-glacial connection between White and 
Ba ltic seas, genesis of sed iments, a nd glacia l la ke stage of White Sea.] 

FROST ACTION ON ROCKS AND SOIL. FROZEN GRO UND. PERMAFROST 

BLACK, R . F. Features indicative of permafrost. Annual Review of Earth and Planetary Sciences, Vol. 4, 1976, p. 75- 94. 
[For the general reader.] 

CHERKASHIN, V. A. Ra zrabotka merzlykh gruntov [The working of fro zCll ground] . Leningra d, Stroyizdat, 1977. 
216 p. [Construation in the U.S.S.R.] 

CRAMPTON, C. B. The distribution a nd thickness of icy permafro t in northeastern British Columbia. Canadiall 
Journal of Earth Sciences, Vol. 15, No. 4, 1978, p. 655- 59. [Presents results of survey. Rarely more tha n 
200 cm depth.] 

DANIEL, E. A fossil ice wedge at Perstorp, Ska ne. Geologiska Fiirenillgells i Stockholm Fiirhalldlingar, Vol. 99, Pt. 4, 
No. 571, 1977, p. 420- 23. [Descript ion.] 

DYKE, A. S. Qualitative rates of frost heaving in gneissic bedrock on southeastern Ba ffin Island, District of 
Franklin. Canada. Geological Survey . Paper 78- IA, 1978, p . 50 1- 02. [Points out potential of morpho­
stratigraphic method of establishing rates of frost heaving, whereby statistical study is made of amounts o f 
block displacement on number of morphologic units of known age.] 
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ELl.ENBERG, L. Rezente Periglazia lerscheinungen im Gebiet des Daisetsu San in Tordjapan. Eiszeitalter wld 
Gegenwart, Bd. 27, 1976, p. 174-88. [Describes periglacial phenomena occurring in mountai ns of central 
Hokkaido, J apan.] 

CIBBARD, P ., and SAARNISTO, M. Periglacial phenomena at Tohmajarvi, eastern Finland. Geologiska Formingells i 
Stockholm Forhandlingar, Vo!. 99, Pt. 3, No. 570, 1977, p. 295- 98. [Describes fossil periglacial involutions.] 

liEGlNBOTTOM, j . A. An active retrogressive thaw flow slide on eastern M elville Island, District of Franklin. 
Canada . Geological Survey. Paper 78-IA, 1978, p. 525- 26. [Observations and measurements at site where 
slide was caused by melting of exposed massive ground ice and continual falling away of thawed soil above.] 

HIGASHI, A. Kanchi-kogaku kisoron. 8 [Fundamentals of cold regions engineering. 8]. Seppy6, Vo!. 39, No. 3, 
1977, p. 157- 67. [Continues discussion of frost heaving problems, and countermeasures, dealing with 
depth of freezing and thermal properties of frozen ground.] 

J AHN, A. The permafrost active layer in the Sudety mountains during the last glaciation. Quaestiones Geographicae, 
[No.] 4, 1977, p . 29- 42. [Study of foss il periglacia l features enables some conclusions to be made about 
climatic conditions in Poland d uring the Pleistocene and Holocene.] 

jENNINGS, j. N., and COSTIN, A. B. Stone movement through snow creep, 1963- 75, Mount Twynam, Snowy 
Mountains, Australia. Earth Sur.face Processes, Vo!. 3, No. I , 1978, p. 3- 22. [Annual movements varied 
markedly between 1963 and 1970, but thereafter little.] 

jUMIKIS, A. R. Glossary of terms in thermal soil mechanics. Rutgers, State University of New j ersey. Bureau of 
Engineering R esearch. College of Engineering, 1977 . [x] , 159 p. (Engineering Research Publication 
No. 57.) 

KING, L. Permafrostuntersuchungen in Tarfala (Schwedisch Lappland) m it Hilfe del' Hammerschlagseismik. 
Zeitschriftfur Gletscherkunde und Glaz ialgeologie, Bd. 12, Ht. 2, 1976 [pub. 1977], p. 187- 204. [Describes use of 
hammer seismograph to measure occurrence and thickness of permafrost in Tarfa la, northern Sweden, and 
comments upon results. ] 

LAU, .1 . S. 0., and LAWRENCE, D. E. Winter ground-ice distribution for selected map areas, Mackenzie Valley. 
Project 730026. Canada. Geological Surv0'. P aper 76-IB, 1976, p. 161- 68. [Three areas studied . Amount, 
form, and distri bution of ground ice varied considerably with so il type and location .] 

L UCKMAN, B. H., and CROCKETT, K. j . Distribution and characteristics of rock glaciers in the southern part of 
J asper National Park, Alberta. Canadian Journal of Earth Sciences, Vo!. 15, No. 4, 1978, p. 540- 50. [Preliminary 
resul ts of on-going studies in this area. Air photograph inventory identifies 11 9 rock glaciers.] 

MACKAY, j. R. The age ofIbyuk pingo, Tuktoyaktuk Peninsula, Dist rict of Mackenzie. Project 680047. Callada . 
Geological Surv0'. Paper 76-IB, 1976, p. 59- 60. [Precise surveying of bench-marks for period 1973- 75 shows 
pingo is growing, with growth rate increasi ng from base to summit. According to these results, it is about 
1 000 years old.] 

MACKAY, j. R. T he surface temperature of an ice-rich melting permafrost exposure, Garry I sland, Northwest 
Territories. Canada. Geological Survey. Paper 78-1 A, 1978, p. 521-22. [Rad iometer surface temperature 
measurements of thawing h ead-wall on bright August day shows a ll temperatures were well a bove ooe, 
including that oflens ice covered by only a thin film of water. T emperatures varied considerably according 
to nature of material exposed.] 

MACKAY, j . R . The use of snow fences to reduce ice-wedge cracking, Carry Isla nd, Northwest Territories. 
Canada. Geological Surv0" Paper 78- 1 A, 1978, p. 523- 24. [As ice-wedge cracking is dependent on snow depth, 
snow fences effectively prevented its occurrence, except for areas at ends of fences where snow depth was 
sparser.] 

MORGENSTERN, N. R ., and NIXON, j . F. An a nalysis of the performance of a warm-oil pipeline in permafrost, 
Inuvik, N.W.T. Canadian Geoteclmical Joumal, Vo!. 12, No. 2, 1977, p. 199- 208. [Analyses data collected 
at pipeline making use of theory of thaw- consolidation proposed earli er (ibid ., Vo!. 8, No. 4, 197 1, p. 558-65) 
by same authors. Agreement found between prediction and observation.] 

N IXON, j. F . First Canadian Geotechnical Colloquium: foundation des ign approaches in permafrost areas. 
Canadian GeotecllllicalJournal, Vo!. 15, No. I, 1978, p. 96-- 11 2. [Assesses mechanical behaviour offrozen soils 
and indicates some analytical methods that may be used to predict response of foundation following con­
struction and loading.] 

PEDERSEN, K . B. Litt om frostsikring av norske vegtu nneler. Frost i Jord, No. 19, 1977, p. 27-32. [Describes 
protection of road tunnel walls against frost in Norway. English summary, p. 32.] 

PISSART, A., and FRENCH, H. M. The origin of pingos in regions of thick permafrost, western Canadian Arctic. 
Quaestiones Geographicae, [No.] 4, 1977, p. 149- 60. [Describes pingos which illustrate situations where closed 
system growth has occurred in different geomorphic settings from classic Mackenzie t ype. ] 

PoPov, A. I., and DANILOV, I. D., ed. Geograficheskire problemy izucllellrya Severa [Geographical problems in the StlU{Y of the 
north]. Moscow, Izdatel 'stvo Moskovskogo Universiteta, 1977. 167 p . [Includes the following articles 
relating to the Soviet north: I. D . Danilov and L. A. Zhigarev, "Nekotoryye aspekty morskoy kriologii 
arkticheskoy litoral 'no-shel'fovaya zony [Some aspects of the study of marine frozen rocks of the Arctic 
coastal and shelf zone]", p. 11 5- 35; L. A. Zhigarev and I. P. Plakht, "Mnogoletnem erzlyye i mnogoletne­
okhlazhdennyye porody Van'kinoy guby [Permanently frozen a nd permanently cooled rocks of Van'kina 
C uba]", p. 136--42; L. A. Z higarev and I. P. Plakht, "Sezonnokriogennyye parody Van'kinoy guby 
[Seasonally frozen rocks of Van' kin a Cuba]", p. 143- 49.] 

ROLSHOVEN, M . Aktive Frostmusterung in Augsberg. Eiszeitalter und Gegenwart, Bd. 27, 1976, p . 189-92. [Des­
cribes patterned ground at Augsberg, south Germany.] 

SALVIGSEN, O. An observation of palsa-like forms in Nordaustlandet, Spitsbergen. Norsk Polarillstitutt. Arbok, 
1976 [pub. 1977], p. 364- 67. [Describes two ice-cored peat mounds studied at Svartknausflya, Nordaust­
land et, Svalbard.] 

SCHUNKE, E. Die Periglazialerscheinungen Islands in Abhangigkeit von Klima und Substrat. Abhalldl1ll1gen der 
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Akademie der Wissetlsclw.ften in Gallingen. Nlathematisch-physikalische Klasse, 3. Folge, N I'. 30, 1975, [306] p. 
[Discusses 1970- 72 periglacia l and morphological field studies in I celand. Regional analysis shows many 
forms of cryogenic processes occurring in humid-periglacial conditions. English summary, p. 232- 37.] 

SCHUNKE, E. Zur Genese del' Thufur Islands und O st-Griinlands. Erdkullde, Bd. 31, Ht. 4, 1977, p. 279- 87. 
[Discusses and compares formation of these frost-formed earth hummocks in Iceland and east Greenland, 
with reference to the different climates of these countries .] 

SHAKESBY, R. A. Dispersal of glacia l en 'atics from L ennoxtown, Stirlingshire. Scottish J ournal oJGeology, Vo!. 14, 
No. I, 1978, p. 81 - 86. [Uses dry-stone wa lls to trace fa ns oferratics from two adjacent outcrops of essex it e.] 

SLOAN, C. E. , and others. Icings a long the trans-Alaska pipeline route, by C . E. Sloan, C. Zenone and L. R. Mayo. 
U.S . Geological Survey. Professional Paper 979, 1976, vi, 3 1 p. [Ma ps and photographs show location a nd extent 
of icings observed during six winters, 1969- 74. Discusses effects of construction of pipeline on these and 
crea tion of new icings.] 

SOLOMATIN, V. r. Iskopayemyye relikty lednikovogo l'da na severe Zapadnoy Sibiri [Fossil relics of glacier ice in 
the north of West Siberia]. Materialy Glyatsiologicheskikh Issledovaniy. Khrollika . Obsuz/ldClZiJ'a, Vyp. 29, 1977, 
p. 233- 40. [English summa ry, p. 239- 40.] 

STABLEIN, G. Permafrost im periglazialen Westgriinl a nd. Erdkunde, Bd. 3 I, Ht. 4, 1977, p . 272- 79. [Discusses 
formation, distribution, and depth of permafrost a t sites in west Greenland. Continuous permafrost begins 
near Upernavik (720 47' N. ).] 

TAKASHI, T., and others. Ichijigen-teisokudo-toketsu ni okeru tiiketsumen-zenpo no kangeki-suiatsu to dassui­
a tsumitsu [Pore water pressure and consolidation in unfrozen soil near the freezing front]. [By] T. Takashi, 
1'. Ora i, H. Ya mamoto. Seppy6, Vo!. 39, No. 2, 1977, p. 53-64. [Theoreti cal a nalysis. English summary, 
p.64·] 

TOLSTIKHIN, N. I., and TOLSTIKHIN, O . N. Podzemnyye i poverkhnos tiyye vody territorii rasprostraneniya 
merzloy zony [Groundwater and surface water in the permafrost region]. (In Melnikov, P. I. , and Tolst ikhin, 
O. N., ed. Obshcheye merzlotovedeniye [General permaJrost studies]. Novosib irsk, Izdatel'stvo "Nauka", 1974, 
p . 192- 229. ) [Translated by V. Poppe as Canada. [Dept. oJ] Fisheries and Environment Canada. Inland Walers 
Directorate. Water Resources Branch. T echnical Bulletin No. 97, 1976, v, 25 p.] 

TOLSTlKHIN, O. N. Naledi [Naleds]. Chelovek i Stikhiya, [Vyp. 14] , 1976 [pub. 1975], p. 11 3- 14. [Describes 
icings of some rivers in Yakutskaya A.S.S.R.] 

T SYTOVICH, N. A. The mechanics oJfrozen ground. Edited by G. K. Swinzow. Washington, D.C., Scripta Book Co.; 
New York, etc., McGraw-Hill Book Co., [cI975]. xvii , 426 p. (M cG raw-Hill Series in M odern Structurcs. ) 
[Transla tion of M ekhanika 7IIerz lykh grImtov. Moscow, Vysshaya Shkola , 1973.] 

VAN EVERDINGEN, R . O. Frost mounds at Bear R ock, near Fort Norman, Northwest T erritories, 1975- 1976. 
Canadian Journal oJ Earth Sciences, Vo!. 15, No. 2, 1978, p. 263- 76. [Describes these mounds, which are frost 
blisters or hydrolaccoliths, and discusses their formation.] 

VTYURINA, YE. A. Kriogenllo)'e stroymiye porod sezonno /Jrotaiva)'ushchego sloya [Cryogenic structure oJ rocks oJ the seasollally­
thawed layer]. Moscow, Nauka, 1974. 128 p. 

WASHBURN, A. L. Ana lysis of permafrost cores from Antarcti c dry va lleys . A lltarctic J ournal q! the United States, 
Vo!. 12, No. 4, 1977, p. 11 3- 15. 

M ETEO ROLOGI CAL AN D CLlMATOLOGICAL GLACIOLOGY 

EVANS, I. S. "Vorld-wide va riations in the direction a nd concentration of cirque and glacier asp ects. GeograJiska 
Annaler, Vo!. 59A, Nos. 3- 4, 1977, p. 151- 75. [Discusses climatic inferences.] 

H EIERSTED, R. S. Statistisk bestemmelse av klimapAkjenninger. Eksempler med frostmengde og tinemengde. 
Frost i J ord, No. 19, 1977, p. 33- 38. [Discuss ion of climatic loads on const ructions, based on E. J. Gumbel, 
Statistics of extremes. New York, Columbia Unive rsity Press, 1958. English summary, p. 38.] 

KATO, K. Factors controlling oxygen isotope composition of fallen snow in Antarctica. JVatllre, Vo!. 272, No. 
5648, 1978, p. 46- 48. [Results imply ratio is controlled not only by temperature of forma tion but also by 
transportation process of the water vapour to the Antarctic ice sheet.] 

WISHART, E. R . A simple continuous ice crystal replicator for use in laboratory cloud chambers. Joumal oJ 
Applied M eteorology, Vo!. 16, No. 3, 1977, p. 3 17- 18. [By means of Schaefer "wet slide" m ethod, applied to 
standard glass slide, replicator has been developed which produces good quality replicas for sampling times 
of up to 3 min, with time resolution a pproaching ± 5 s.] 

SNOW 

ANTIPOVA, M. A., and others. 0 raspredelenii snezhnogo pokrova v tsentra l'noy chasti Lesistykh Karpat (na 
primere verkhov'ya r. Cherna ya Tissa) [On the distribution of snow cover in the central p a rt of the wooded 
Carpathians (for example the upper region of the Chernaya Tissa river)]. [By] M . A. Antipova, r. I. 
Krupnik, A . A. Sirin. Vestnik Moskovskogo Ul1iversiteta. Seriya 5, 1977, No. 4, p. 1 '7- 19. [Presents results of 
snow observa tions made 1967 to 1976 in the Ukraine. English summary, p . 119.] 

BAKER, M. B., jr., and CARDER, D. R. Comparative evaluations of four snow models. Proceedings oJ the Western 
SI10W Conference, 45th annua l m eeting, 1977, p. 58-67. [Describes and compares four models for predicting 
snow accumulation and melt, using data from Arizona , U.S.A.] 

BARANOWSKI, S. Pr6ba ilosciowej oceny powolnych ruch6w masowych w pokrywie snieznej [Attempt to evaluate 
quantitatively creep in snow cover]. Maleria/y Badawcze. Seria Meteorologia (Warszawa), 1977, p. 165- 75. 
[Study of snow creep along 300 slope in Poland. Surface layer may shift 1.5 m during winter. English sum­
mary, p. 175'] 

https://doi.org/10.3189/S0022143000021043 Published online by Cambridge University Press

https://doi.org/10.3189/S0022143000021043


JO U RNAL OF GLAC I OLOGY 

BARTON, M ., and BURKE, M. SNOTEL: an operational data acq uisition system using meteor burst technol ogy. 
Proceedings of the WesteTll Snow Conference, 45th annual meeting, 1977, p. 82- 87. [Describes this data collection , 
transmission, and processing system, which will eventually collect snow data from 500 remote sites in western 
U.S.A. Initially, 160 stations wi ll be monitored.] 

BOWLES, D ., and ST. LAWRENCE, W. Acoustic emissions in the investigation of avalanches. Proceedings of the 
W estern Snow COIiferellce, 45th annua l meeting, 1977, p. 88- 94. [Presents and d iscusses results of la boratory 
and field studies.] 

CLAGUE, j . j. Terrain hazards in the Skeena a nd Kitimat river basins, British Columbia . Project 750078. 
Canada. Geological Survey . Paper 78-IA, 1978, p. 183- 88. [Includes snow avalanches. ] 

COLBECK, S. C. R oof loads resulting from rain on snow: results of a physical mode!. Canadian Journal of Civil 
Engineering, Vo!. 4, No. 4, 1977, p. 482- 90. [Concludes uneven distribution of snow on roof is more important 
than snow temperature or capillary potential. Slope of roof, drains, snow drifting, a nd other factors must 
a lso be considered.] 

CUNNINGHAM, A. B. Synthesis of snow melt runoff h ydrographs. Proceedings of the American Society dCivil Engineers. 
Journal of the Hydraulics Division, Vo!. 103, No. HYI, 1977, p. 5 1- 67 . [Describes procedure intended for use 
in regions of limited h ydrologic data. Involves construction of relationship between a ir temperature a nd 
snow melt run-off based on a ir temperature data and hydrograph for at least one run-off event.] 

ELLERBRucH, D. A. , and others. Microwave characteristics of snow, by D . A. Ellerbruch , W. E. Little, H . S. Boyne 
and D. D. Bachman. Proceedings of the Western Snow COIifeTence, 45th annual meeting, 197 7, p. 68- 74. [Micro­
wave signals penetrate snow non-destructively, though they are dependent on snow properti es, a nd may 
provide means of sensing a nd measuring these properti es as function of depth.] 

FFOLLlOTT, P. F., and THoRuD, D. B. The southwest's frozen assets: snowpack management. Proceedings of the 
Western. Snow COIiference, 45th annual meeting, 1977, p. 12- 18. [Suggests snow-pack ma nagement could be 
improved and snow melt water yield increased in Arizona a nd New M exico, U.S.A.] 

GREENLER, R . Optica l effects result ing from a irborne ice crystals. Antarctic JouTIlal of the United States, Vol. 12, 
No. 4, 1977, p. 168- 70. [Describes method of computer simulation with which t hese effects may be 
studied. ] 

GUBLER, H. \'Virkwlg verschiedener Sprengmi ttel und Ladungsanordnungen zur kUnstlichen Auslbsung von 
Lawinen. Winterbericht des Eidgenossischen l nstitutesjiir Scllllee- Ulld Lawinetiforsclwng, NI'. 40, 1977, p. 117- 22. 
[Effect of different explosive materials a nd ch arges on artificial release of avalanches. ] 

HALL, D. K ., and others. Pass ive microwave studies of snow pack properties, by D. K . Hall , A. C ha ng, J. L. Foster , 
A. Rango and T. Schmugge. NASA T echnical M emorandum 78089, 1978, iii, 11 p. [Discusses data obta ined 
by aircraft over Colorado, U.S.A.] 

H ANSEN, P . L. Experiences in snow cover mapping in the Saint John River basin . (In Thompson, G. E., ed. 
Third Canadian Symposium on Remote Sensing. Hotel M acdonald, Edmonton, A lberta , Sej)tember 22- 24, 1975. Ottawa, 
Canadian Aeronautics and Space Institute, [1976], p. 315- 22. ) [Deals with satelli te mapping of snow cover 
in connection with flood forecasting .] 

H AYASHI, M. Higashi Onguru-to tobu no sekkei no yusetsu [On melt water of snow-patches in the eastern part 
of East Ongul Isla nd]. Nankyokll Shiryo: Alltarctic Record, No. 60, 1977, p. 28- 37. [Measurements of melt 
water made during a ust ral summer at Syowa station in order to obtain information on wastage of ice masses. 
English abstract, p. 28.] 

INouE, M ., alld FU]INO, K. M easurements of drifting snow at Mizuho camp, east Antarctica, 1974-75. Nankyoku 
Slziryo: Antarctic Record, No. 60, 1977, p. 1- 12. [Significant correla tion found between total drift transport 
a nd wind speed at height of 10 m above surface. ] 

jACKSON, M. C. Sixty years o f snow depths in Birmingham. W eather, Vo!. 33, o. I, 1978, p . 32- 34. [Unique 
set of snow data for the British Isles.] 

jONASSON, 1. R. Trace metals in snow st rata as indicators of silver-arsenide vein mineralization, Camsell River 
a rea, District of Mackenzie. Project 74008 1. Canada. Geological Survey. Paper 76-IB, 1976, p . 71-75. [Atomic 
absorption data . Evaluates results critically.] 

j UDSON, A. The avala nche wa rning program in Colorado. Proceedings of the Western Snow C01u-rence, 45th annual 
meeting, 1977, p . 19- 27. [Discusses this system, which has now been in operation for four years .] 

KATO, K. Factors controlling oxygen isotopic composition of fallen snow in Antarctica . . Nature, Vo!. 272, No. 
5648, 1978, p. 46- 48. [Found that this is largely controlled by supply of IBO-rich water vapour resu lting 
from approach of cyclone a nd is strongly related to distance of sampling station from' open sea.] 

KIM URA, T. Pressure pillow ni yoru sekisetsu soto suiryo no ka nsoku [Snow water equivalent observations by 
means of pressure pillows]. Seppyo, Vo!. 39, No. 3, 1977, p. 125- 3 1. [Method described had error ofless than 
10% compared with values obtained with snow sampler. English summary, p. 131.] 

KIRDAR, E. , and others. The application of aerial and satellite snow-mapping techniques for multi-purpose 
reservoir system opel'ations in Arizona, by E. Kirdar, H. H. Schumann, W. L. Warskow. Proceedings of the 
Western Snow C01u-rence, 45th annual meeting, 1977, p. 95- 101. [Describes systems used a nd shows how they 
may complement one another.] 

KITAMURA, M ., and IMANAGA, M. Gosetsuchi sugibayashi no setsugai h assei joken ni kansuru kenkyu. I [Studies 
on conditions of tree damage by snow. I]. Seppyo, Vo!. 39, No. 2, 1977, p . 77-83. [Observations made for 10 
years, commencing wh en trees were six years old. At end of period , less than ha lf were undamaged. English 
summary, p. 83.] 

KLEMENTOWSKI, j. Morfologiczne skutki lawiny snieznej w Ka rkonoszach w zimie 1976 r. [The morphological 
consequences of a snow avalanche in the Karkonosze range in winter 1976] . Czasopismo Geograjiczne, Tom 48, 
Z eszyt 3, 1977, p. 307-12. [These snow-soil avalanches occu r every five or six years in this range of moun­
tains in Pola nd.] 

KORNER, H. j . Flow mecha nisms and resistances in the debris streams of rock slides. Bulletin of the International 
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Association oJ Engineering Geology (Krefeld ), No. 16, 1977, p. 10 1- 04. [Presents models for calculat ion of 
mountain slides a nd avalanches.] 

K ORNER, H . J. Lignes d 'energie et vitesse d e I'avalanche. JVeiges et Avalanches (Associa tion Nationa le pour 
l'Etude de la Neige et d es Avalanches, Grenoble), No. 14, 19 77, p. 33- 45. [Theory of movem ent of 
ava la nches.] 

KO VACS, A., and Gow, A. J. Dielectric constant and reAection coeffi cient of the snow surface a nd nea r-surface 
interna l layers in the M cMurdo lee Shelf. Antarctic J Ollrtlal oJ the United States, Vo!. 12, No. 4, 1977, p. 137- 38. 
[Presents results of p ilot study which shows that layers of dielectric discontinuity can be detected at sha llow 
d epths in polar snow.] 

K RAMER, M. L. , and others. Snowfall observations from natural-dra ft cooling tower p lumes, [by] M . L. Kra m er, 
D. E. Seymour, M. E. Smi th , R. 'vV . R eeves, T . T. l' ra nkenberg. Science, Vol. 193, 0 . 4259, 1976, p. 1239- 41. 
[Presents observations o n and discusses this a rti fic ially induced snowfall.] 

LETTAU, H. Thermal response to albedo reductio n on Antarct ic snow- modeling resul ts. Antarctic J ournal oJ 
the U nited States, Vol. 12, No. 4, 1977, p. 134- 36. [Climatono mical modelli ng.] 

LIKENS, G. E. Acid precipita t ion . Chemical and Engineering News, Vot. 54, No. 48, 1976, p. 29- 3 1,35- 37,42- 44. 
[St rong acids have lowered pH of rain a nd snow in northern E urope a nd eastern O .S.A. in recent years and 
a re harming fis h, trees, bui ldings, and a re threat to huma n health.] 

M ANLEY, G. Variation in the freq uency of snowfa ll in east-central Scotland, 1708- 1975. lVfeteorological Nlaga z ine, 
Vo!. 107, No. 1266, 1978, p. 1- 16. [For t his a rea, records can be assembled of the number of days with snow 
or sleet observed to have fa llen since 1754, with reasona ble extension back to 1708, by using wide variety 
of sources. This ma teri a l is standardized a nd discussed.] 

NIARUYAMA, K . Shashi n d e miru nadare ni yo ru tetsudo-jiko ni tsuite [Photography as a means of observing 
rai lway accidents due to avalanches]. Sep/J)'o, Vol. 39, No. 3, 1977, p. 149- 56. [Sugges ts, with example, 
seri es o f photographs may provide useful means of recording these disasters.] 

MATlI EWS, \<V. H ., and MACKAY, .1 . R . Snow creep: its engineering problems and some techniques and results of 
its inves tigation. Canadian Geotec/lllical J ournal, Vol. 12, No. 2, 1975, p. 187- 98. [Describes instruments a nd 
techniques des igned to provide approximate va lues of rates of snow creep and a pplied loads using simple, 
d urable, inexpensive equipment.] 

NOGA MI, M. Waga kuni no etsu nensei sekkei to h y6ga [Perennial snow-patches in J a pa n]. Dai-yonki K enkyll : 
Quaternary Research , Vo!. 15, No. 4, 1977, p. 2 18- 2 1. [Reviews r ecent studies.] 

0DEGAARD, H . A. , and 0STREM, G. Applicat ion of satel lite data for snow mapping. LANDSAT-2 contract no. 
29020: " H ydrological investigat ions in Norway". Final repor t. Norges Vassdrags- og Elektrisitetsvesen. 
Vassdragsdirektoratet. Hy drologisk Avdeling, R ap/Jort NI'. 9-77, 1977, 6 1 p. [Study of relationship between 
rem a in ing snow on ground in spring a nd subsequent melt-wate r run-off in Norway. ] 

PRICE, A. G. Snowmelt runoff processes in a subarctic area. NlcGill University. Dept. oJ Geography. l\1cGill Sub­
Arctic R esearch Paper No. 29, 1977, xi , 106 p . (C limatological R esearch Series No. 10. ) [Applicat ion of 
physical modelli ng to both prediction of hourly and daily melt rates, and to predictio n of daily slope snow 
melt h yd rographs resulting from diurna l snow melt cycles. T reats whole process o f snow melt from m elting 
a t surface to d ischa rge from slope base.] 

R ANGo, A. R emote sensing : snow monitoring tool for today and tomorrow. Proceedings oJ the Western Snow 
COIiference, 45th annua l m eeting, 1977, p. 75- 8 1. [Discusses va rious sys tems now a va ila ble.] 

RISE BOROUGH, R . W. Investiga tions at dome C in the a ustral summer of 1976- 1977. Antarctic Journal oJ the U nited 
States, Vol. 12, No. 4, 1977, p. 131- 32 . [Desc1'ibes fi eld work on chemical compos it io n of snow a t th is site 
(740 30' S., 1230 10' E. ) in east Antarctica.] 

RZHEVSK1Y, B. N. , and SAMOYLOV, V. A. E ksperimental'nyye iss ledova niya dinamiki lavin v Khibinakh [ExpCl'i­
menta l ava la nche dynamics studies in the Kh ibiny mounta in reg ion] . M eteorologiya i Gidrologiya, 1977, 
No. 12, p . 97-100. [Murmanskaya Oblast'.] 

[SNOW-STORMS.] The snowstorm of I 3 J anuary I 977- a satell ite portra it. Weather, Vol. 33, No. 4, 1978, p . 138-39. 
[Two photographs (visible and infra-red ) taken by NOAA-5 satelli te showing condi t ions responsible for 
one of heaviest snowfa lls in southern Great Brita in in recent times.] 

TANG BORN, W . V. Applicat ion of a new hydrometeorological streamAow prediction model. Proceedings oJ the 
Westem Snow Conference, 45th annual meet ing, 1977, p. 35- 43. [Presents model a nd a pplies to predictions 
of in-Aow to four rese rvo irs in Washington , O .S.A.] 

TEscHE, T. Avalanche zoning: current status, obsta cles and future need s. Proceedings oJ the W estern Snow Conference, 
45th a nnua l meeting, 1977, p. 44- 5 1. [Discusses difficulti es of zoni ng land in hazardous a reas in the O .S.A. 
Pl a n t hat restricts land use ra ises many socia l, economic, legal, political, and technical issues.] 

TWEDT, T . M ., and others . National Weather Service extended stream Aow predict ion , by T. M . Twedt, ] . C. 
Schaa ke, Jr., and E. L. P eck. Proceedings oJthe Western Snow Co'!ferellce, 45th annual m eeting, 1977, p. 52-57. 
[Describes this experimenta l model, which has been tested in Colorado, U.S.A.] 

W ARllURTON, ]. A., and LINK LETTER, G. O. Atmosphere's role in che m ica l composition of R oss Ice Shelf snow. 
Antarctic J ournal oJthe United States, Vo!. 12, No. 4, 1977, p. 161--62 . [Reports collect ion of samples of falling 
snow during storms and of rime and hoar during fog. These wi ll be used to stud y temporal changes in 
snow growth mecha nism a nd associated changes in chemical impuri ties.] 
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