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silty sands against muds. A new description of the classical section in glacial deposits at the Bay of Nigg South Cliff 

enables significant comparisons to be made with the Tullos sections. The combined evidence from the 'two localitie~ 

makes possible certain deductions about the succession of glacid events . It is shown that the fine-grained sediments of 

Tullos are contemporaneous with the melting of the "second" ice sheet of north-east Scotland. At this time sea-level was 

about 80 ft. (24 m .) higper than at present. Evidence is given which indicates that the morainic gravels on the high ground 

flanking the Tullos d epression were also a product of the melting of the "second" ice sheet. This is at variance with 

Bremner's view that these gravels belong to the "third" ice sheet. It is pointed out that the variation in composition of 

the Nigg Bay boulder day does not justify the postulation of two ice sheets for its formation . [From author's summary.) 

WILSON t JAMES T. arid HORETH, JOHN M . Bending and shear tests on lake ice. Transactions of the 

American Geophysical Union, Vol. 29, No. 6, 1948, p. 909. . 

This paper reports the ' results of bending and shear tests made on ice from Lake Michigan and on artificial ice 80 

frozen as to have the same crystal orientation. The bend specimens normally failed in tension with an indicated tensile 

strength of about 200 psi. A marked increase of tensile strength with decreasing temperature was indicated. The shear 

strength was found to b e about 100 psi. No temperature coefficient for shear strength could be detected. Specimens of 

the ice were studied in polarized light. It was observed that the optic axes of the crystals were usually normal to the 

surface of refrigeration. The crystal diameters were usually less than one inch. [Author's abstract.) 

GLACIOLOGICAL LITERATURE 

THIS bi-annuallist o f glaciological literature aims to cover the scientific aspects of snow and ice in all parts of the world. 

Attention is drawn to the bibliographies in each number of The Polar Record (Cambridge) which aims to cover the 

significant work dealing with expeditions, research, equipment and conditions of living in the Polar regions. Both 

journals, however, deal with Polar literature having specific glaciological interest and with general matters of a practical 

nature such as snowcraft. 
R eaders will greatly assist the Editor by notifying him of their own, or any other, publications of glaciological interest. 

AHLMANN, HANS W:SON. The Present Climatic Fluctuation. Geographical Journal, Vol. IIZ, Nos. 4~, 1949, p. 165-<)5. 

[Climatological , g laciological, oceanographical, biological and eustatic evidence of present climatic fluctuations 

with special reference to Arctic regions.] 
, 

AHLMANN, HANS W:SON. Den nutida klimafluktuationen och dess utforskande. Norsk Geogra/isk Tidsskrift, Bd. 11, 

Hefte 7-8, 1947, p. 290-326. [Present world climate change and its study. Glacier recession in north and south 

polar regions.) 
ALBE, E. M. FOURNIER 0'. Some experiments on the condensation of water vapour at temperatures below 0° C. Quarterly 

Journal Royal Meteorological Society, Vol. 75 , No. 323, '949, p . 1-14. [Description of apparatus used and experi

ments made in the investigation of the behaviour of individual condensation nuclei.] 

ALBE, E. M. FOURNIER D'. Condensation of water vapour below 0° C. Nature, Vol. 162, No. 4128, 1948, p . 921-22. 

[Results obtained b y ultra-microscopic observation of individual condensation nuclei; suggests that ice crystal 

formation occurs through conejensation and freezing of incipient water droplets rather than sublimation.] 

AMPFERER, OTIo. Geologische Methoden zur Erforschung von Wegrichtungen von abgeschmolzenen Eismassen. 

Sitzungsberichte der Wissenschaften in Wien, Mathematisch-naturwissenschaftliche Klasse, Abt. ,Bd. 155, Heft 

I und 2, 1946, p. 34-47. [Direction 'of ice streams determined by geological observations.] 

ANORAOE, E. N. DA C. Creep of metals and recrystallization. Nature, Vol. 16, No. 4115, 1948, p . 410. [Recrystallization 

during creep produces increased rate of flow in polycrystalline metals.) 

[ANTARCTIC OCEAN : SEA icE.) Southern ice reports during the years 1946 and 1947. Marine Observer, Vol. 18, No. '39, 

1948, p . 44-55· 
[ANTARCTIC OCEAN : SEA icE.] Southern ice reports during the years 1946 and 1947. Marine Observer, Vol. 18, No. 140, 

1948, p. 114-15. 
[ANTARCTIC OCEAN : SEA I CE.] Southern ice reports during the years 1946 and 1947. Marine Observer, Vol. 18, No. 142, 

[ 948,P.230-33· 
[ARCTIC OCEAN : SEA icE.] Bibliography on ice of the northern hemisphere. Washington: U.S. Hydrographic Office 1945, 

H .O. Pub. No. 240, xii, [79 pages. (Biblio. for H.O. Pub. No. 550, Ice atlas of the Northern hemisphere, 1946, with 

index of authors, subjects and places added.) 
[ARCTIC OCEAN: SEA icE.] Monthly ice charts. Arctic seas. Hudson Bay to Kara Sea. (Revised.) London, Meteorological 

Office and Naval Meteorological Branch, [944, 28 p ., 2S. 6d. [Ice conditions during each month.] 

ARMsTRoNc, T ERENCE. R ecent Soviet research on permanently frozen soil. Polar Record, Vol. 5, Nos. 35-36, 1948, 

P·2[7-[8. 
BADER, HENRI. Theory of non-calorimetric methods for the determination of the liquid water content of wet snow. 

Schweizerische Mineralogische und Petrographische Mitteilungen, Bd. 28, [948, p . 355~I. [Three field and one 

laboratory methods are described.] 
BANNoN, J. K. Rain making. Weather, Vol. 3, No. 9, 1948, p . 261-66. [The seeding of clouds, physical changes in 

seeded clouds, production of ice crystals, practical possibilities of the method.] 

BESKINE, J. M . Thermic boring. Forecast (London), Vol. 10, No. I I, 1948, p . 469-'76. [Describes a method of boring by 

means of a hollow iron lance which burns away in a stream of oxygen passed through it.] 

BRADLEY, CHARLES CRANE. Geologic notes on Adak Island and the Aleutian chain, Alaska. American Journal of Science, 

Vol. 246, April 1948, p. 214-40, illus. maps. [Includes information on glaciation of Adak, from observations made 

in 1944-45.) 
BROWN, DOUGLAS M. The fourth Neil Douglas Glacier Expedition. Appalachia, New Series, Vol. 13, No. 8, 1947, 

p. 5[4-17. [Expedition to obtain glacier data for the American Geographical Society visited the principal glaciers 

of Prince William Sound, Alaska.] 

CAILLEUX, ANORE. Etudes de cryopUologie. Paris, Centre de Documentation Universitaire, Tournier & Constans. 1948, 

68 p., illus., diagrs. [Comprehensive account, based mainly on western European and American studies.] 
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CARRUTHERS R. G. The secret of the glacial drifts. Proceedings Yorkshire Geological Society, Vol. 27, Part 2, 1946, 

p. 43-57; Part 3, 1948, p. 129-'72. [The north country drifts derive from englacial detritus released by under
melting.] 

CHALLINOR, JOHN. A remarkable example of superficial folding due to glacial drag, near Aberystwyth. Geological Maga-
zine, Vol. 84, No. 5, 1947, p. 270-'72. .. 

CHAMPION, D ONALO L. Hebridean Snowfall. Companson wIth the east coast of Scotland. Weather, Vol. 4, No. " 
1949, p. 27-29. 

DEBENHAM, FRANK. The problem of the Great Ross Barrier. GeographicalJournal, Vol. 112, Nos. 4-{i, 1949, p. 196-218. 
[Possible origin and regime of the shelf ice in the Ross Sea.] 

DENIZOT, G. Les relations fluvio-glaciaires en bordure des Pyrenees centrales. Compte Rendu Sommaire des Stances, 
Socittt Geologique de France, Nos. 11-12, 1948, p . 216- 17. 

DESSENs, H. The use of spiders' threads in the study of condensation nuclei. Quarterly Journal Royal Meteorological 
Society, Vol. 75, No. 323, 1949, p. 23-27. [Use of fine threads for capturing and inspecting condensation of nuclei; 
describes some of these.] 

DEVIK, OLAF. Supercooling and ice formation in open waters. Geofysiske Publikasjoner, Vol. '3, No. 8, '942, p. '-10. 
(Ice Studies I.) [The supercooling of water plays a part in ice formation, transient in still water, but of lasting 
importance in running water.] 

F AEGRI, KNUT. Brevariasjoner i Vestnorge i de siste 200 ar. Naturen (Bergen), Nr. 7-8, 1948, p. 230-43. [Variations in the 
glaciers of western Norway in t he last 200 years.] 

GOODELL, BERTRAM C. and ROBERTs, KENNETH L. Test of snow-sampling tubes of large and small diameter. Trans 
actions American Geophysical Union, '94', Part I(B), p. '5'-52. [Results of test made in March '939, on the Merri
mack Flood-Control Survey.] 

GRIPP, K. Jasmund und Moen, eine glacialmorphologische Untersuchung. Erdkunde (Bonn), Bd. I, '947, P.175-84. 
[Rugen Island, north Germany.]. . . 

GROISSMAYR, FRITZ BELA. Weltwetter und Khmaschwankung Im Nordpolargebiet, Polarforschung, Jahrg. 'S, Heft 1-2, 
'945 , p . 5-9. [Changes in Polar temperatures in relation to world weather.] 

HAEFELI, R. Schnee, Lawinen , Firn und Gletscher. Bendel, L ., ed. Ingtnieur-Geologie. Wien: Springer. 1948, Bd. 2, 
[chapter] 10, p. 663-735. 

HAEFELI, R. and KASSER, P . Beobachtungen im Firn-und Ablationsgebiet des Grossen Aletschgletschers. Mitteilungen 
aus der Versuchsanstalt fur Wasserbau und Erdbau, E .T.H. Zurich, No. IS, 1948, 12 pages. [Firn temperatures, 
variations of height of surface, firn speed, creep in ice apron, longitudinal banding.] 

HAWKE, E. L. Snow-c.over in Great Britain, 1895 and '947. Quarterly Journal R oyal M eteorological Society, Vol. 74, 
No. 320, 1948, p . 203-<l4. [Comparison of snow-covers in the two winters. Reply to Mr. L . Bonacina.] 

H ERDMAN, H . F . P. The antarctic pack-ice. Marine Observer, Vol. 18, No. 142, 1948, p. 205-14. [Seasonal distribution, 
formation, etc.] 

H OPPE, GUNNAR. !srecessionen frim Norrbottens kustland i belysning av de glaciala formelementen. Geographica 
Shrifter freJn Upsala Universitets Geografiska Institution, Nr. 20, 1948, 1 '2 pages, illus., maps. [The retreat of the 
ice from the lower-lying regions of Norrbotten, north Sweden, as illustrated by end moraines, other marginal 
glacial deposits and striae. English summary.] • 

JOWETT, R. E. Some glaciers in Jotunheimen. Norske Turistforenings Arbok 1948, p. 114-17. [Attractive region for 
study of glacial formations.] 

KIRK, T. H . Ice conditions in the Baltic during the winter 1946-47. Marine Observer, Vol. 18, No. '40, 1948, p. 80-92. 
Maps. [Ice conditions from November to March at selected ports.] 

KORHONEN, V. V. Die Verteilung der Niederschlage, Besonders der Schneefalle auf die Verschiedenen Windrichtungen 
in Finnland. Annales Accademiae Scientiarum Fennicae, Series A, I. Mathematica-Physica, '3, 1942, p. I - SI. 

KOLOKOLOV, A. A. and Lvov, K. A. 0 sledakh oledenen iya na yuzhnom Urale [On traces of glaciation in the southern 
U rals]. lzvestiya Vsesoyuznogo Geograficheskogo Obshchestva [News of the All- Union Geographical Society] (Moscow, 
Leningrad) , Tom 77, No. 1/2, '945, p. 88-107. [Geomorphological study of Khrebet Zigalga, a ridge of mountains 
of which authors made a geological survey in '942-43. Copy in library of R oyal Geographical Society.] 

KUHN, W. Der Firnzuwachs p ro 1947/48 in einigen schweizerischen Firngebieten. XXXV. Bericht der Zurcher Gletscher
kommision. Vierteljahrschrift der naturJ. Gesellschaft in Zurich, Jahrg. 93, 1948, p. 271-75. [Firn economy in some 
Swiss Glaciers. Continuation of Dr. R. Billwiller's work.] 

LAMB, H . H. Notes on Balaena's observations of southern ice . Marine Observer, Vol. 18, No. '39, 1948, p. 34-41. [Sum
mary of ice conditions in the Indian Ocean sector of the Southern Ocean during the Antarctic whaling season 
1946-47.] 

MARMER, H. A. Is the Atlantic coast s inking ? The evidence from the tide. Geographical Review, Vol. 38, No. 4, 1948, 
p. 652-57. [The Atlantic coast o f the United States has been subsiding in relation to sea-level at the rate of 0·02 ft. 
a year since 1930 and at a slower speed in the 35 years before 1930.] 

MOTT, N. F. Mechanical Properties of Metals. Nature, Vol. 160, No. 4073, '947, p . 696-<)8. [Report of conference held 
at Bristol; papers mainly on experimental topics, including mechanical properties of metals at low temperatures, 
creep, crysta l boundaries, internal friction.] 

MURALT, A. de. Quinze ans de Station Scientifique du Jungfraujoch. Station Scientifique du Jungfraujoch : Berne, 1946, 
46 pages, illus. [Origin, organization and work of the Jungfraujoch R esearch Station with a list of publications 
based on research there.] 

NussER, FRANZ. Die Eisverhiiltnisse des Winters 1947/8 an d en deutschen Kiisten. Deutsche Hydrographische Zeitschrift, 
Bd. I, Heft. 4, 1948, p. 149-56. [Ice conditions on the German coasts during the winter 1947-48 . English summary.] 

OOELL, N. E. Ablation at high altitudes and under solar incidence. American Journal Science, Vol. 239, '94', p. 379-82. 
[Nieve penitente and ice pinnacles.] 

OSBORNE, G. D . ed. Report of the glacial phenomena committee . Report of the twenty-fifth meeting of the Allstralian and 
New Zealand Association for the Advancement of Science, 1946. Adelaide, 1947, Section C., p. 345-51. [Sections on 
recent Pleis tocene research in New Zealand, New South Wales, Tasmania, South Australia and Western Australia.] 

PtWE, T. L. Origin of the Mima Mounds. Science Monthly, Vol. 66, 1948, p. 293-96. [Mima Mounds of Puget Sound, 
Washington, previously attributed to the work of gophers, compared with similar features near Fairbanks, Alaska, 
which are periglacial phenomena due to melting of a network of ice wedges in t he ground.] 
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PRAAGH, G . van. D e-icing of ships. Science News, 4, 1947, p . 72-76. [Problem of icing; development of de-icing methods .} 
PUTNAM, W,LLlAM L. Mount Saint Elias. Appalachia, New Series, Vol. '3, No. 7. '947, p . 28<r-99. [Harvard Mountain

eering C lub Mt. St. E lias Expedition 1946.} 
RAMOS, R . ROBLEs. Algunas ideas sobre la glaciologla y morfologla del Iztacclhuatl. Revista GeogTajica del Instituto 

Panamericano de Geograjia e Historia, Vol. 4, '944, p. 65-98. [Glaciation and general morphology of the districts 
around Popocafepetl, Mexico.} . 

RAU, WALTER. Gefriervorgiinge des Wassers bei tiefen Temperaturen. Schriften der Deutschen Akademie der Luftfahrt
fOTschung. Bd. 8, H eft 2, '944, p. 65-84. [Work done under E. Regener; on removal of all freezing nuclei water can 
be undercooled to -720 C. It then forms crystals of cubic symmetry.} 

RAY, LoUIS L. Fran90is Emile Matthes . Geographical Review, Vol. 39, No. I. '949, p. 157-58. [Obituary.} 
RIECHE, H. Kurs fUr Hochgebirgsforschung 1941. PolaTfoTschung, ] ahrg. 1 I. Heft 2, 194'. p. 3-5 . [A course in glaciology 

held In the Pasterze area In August 1941.} 
RITSCHER, ALFRED. "Oasen" in Antarktika. PolarfoTschung, Jahrg. 16, Bd. 2, Heft 1/2, 1946, p . 70-'71. [Ice-free areas 

with lakes on the Antarctic continent; discoveries of the German Schwabenland Expedition 1938-39.} 
ROWLEY, G. W . Exercise Muskox. GeographicalJournal, Vol. 109, Nos. 4-6,1947, p. 175-85. 
RUTHE, KU~T. Bericht uber die kartographischen und gletscherkundlichen Ergebnisse der D~utsc?en Spitzbergen

ExpedItIOn 19~8: PolaTfoTschung, ]a!u"g. 11, Heft I , '94', p. 6-8. [Cartographical and glaclOloglCal results of the 
German expedItIOn to the Homsund area of Spitsbergen, 1938.} 

SANDSTR0M , J . W. Sn,?w storms. ATkiv faT Matematik, Astronomi och Fysik (Stockholm), Band 33A, Hafte 4. '947, 
9 pages. [DescnptlOn of snow-proof tent. Various snowfalls in the north Scandinavian Mountains and the influence 
of topographical and meteorological conditions on variations in the amount of snow falling and lying.} 

[SEA ICE.} Eisdienst. Lehrbu.ch der .Navigation fUT die Kriegs- und Handelsmarine. Herausgegeben auf Veranlassung des 
Oberkommandos der Knegsmanne und des ReichsveTkehTsministeriums. Bremen , Arthur Geist Verlag, 1942, 1. Teil, 
p. 463-68. [Work of German Ice Service (Deutscher Eisdienst); notes on terms used to d escribe ice conditions and 
relative navigability of ice.} 

SELIGMAN, G. The growth of .glacier crystals, Nature, Vol. 161, No. 409', 1948, p. 485. [Preliminary report of '947. 
research on the SWISS glaCIers.} 

SHARP, ROBERT P. G laciological work of the British Jungfraujoch Research Party. Journal of Geology, Vol. 56, No. 5, 
1948, p . 498-500. [Summary of results obtained in 1938 and a preliminary report of G . Seligman's work on the 
growth of the glacier crystal.} 

SMALL, ROBERT T. The use of wind machines and helicopter flights for frost protection. Bulletin American Meteorological 
Society, Vol. 30, No. 3, '949, p. 79-85, illus., diagrs. [Summary of investigations during nights of frost hazard in 
southern California citrus groves.] 

SPINNANGR, GUNNAR. On fog over snow-covered ground in Finnmarksvidda. Meteorologiske Annaler, Bd. 3, Nr. I, 
1948, 12 pages, tables, dlagrs. [Northern Norway frequency, components and relative humidity' based on observa-
tions made from 1935 to 1939.] • 

SPREITZER, HANS. Die Eiszeitforschung in der Sowjetunion. Quartar (Berlin), Bd. 3 '94', p. 1-43. [Review of progress 
and results of glacial investigations in the east European and west Siberian ar~a of V.S.S.R. Large bibliography.] 

STR9M, l<AARE MUNSTER. The geomorphology of Norway. Geographical Journal, Vol. 112, Nos. 1-3. ' 949. p. '9-27. 
THOMsON, G. P. The growth of crystals. Proceedings Physical Society, Vol. 61, Part 5, No. 347, 1948, p. 403-16. [Thirty

second Guthrie lecture : reviews the whole problem of solid and dendritic growth of crystals.] 
TIKHOMIROV, B. A. Obzor noveyshikh svodnykh kart chetvertichnogo oledeneniya severa Yevrazii [Review of the lates t 

maps of the quartemary glaciation of northern Eurasia}. I zvestiya Vsesoyuznogo Geograjicheskogo Obshchestva [News 
of the All-Union Geographical Society] (Moscow, Leningrad), Tom 78, No. 5/6, 1946, p. 593-97. [Several Russ ian 
and foreign maps discussed. Bibliography. Copy in library of Royal Geographical Society, London.} 

TROLL, CARL. Die Formen der Solifluktion und die periglaziale Bodenabtragung. Erdkunde (Bonn), Bd. " '947, p. 162-
75. [Solifluction and glacial pedology considered on a world basis.] 

TRONOV, M . V. Opyt analiza fiziko-geograficheskikh usloviy sovremennogo oledeneniya Altaya [An attempt to analyse 
the physiographical conditions of contemporary glacierization of Altay]. I: .. )estiya Vsesoyuznogo Geograjicheskogo 
Obshchestva [News of the All-Union Geographical Society] (Moscow, Leningrad), Tom 79, No. 2, '947, p. '99-208. 
[Resume of author's monograph on present glacierization of Altay mountains. Copy in Foreign Office Research 
Department, London.] 

TYCHINSKI, V. 1. Khrebet Dzhugdzhur i yego ledniki [Dzhugdzhur Range and its glaciers]. Izvestiya Vsesoyuzllogo 
Geograjicheskogo Obshchestva [News of the All-Union Geographical Society] (Leningrad), Vol. 77, No. 5, '945, 
p. 26'-70. [Geological and geomorphological outline of this range inland from Okhotsk, with descript ion of its 
glaciers. Copy at Royal Geographical Society, London.} 

VOESCHINI, PAOLO. Moto plastico-viscoso dei ghiacciai. Bollettino del Comitato Glaciologico Italiano (Turin). No. 25, 
'948, p. 25- 46. [Equations of movement of a glacier considered as a plastic-viscous mass .] 

WEAVER, J OHN C . The East Greenland ice. Geographical Review, Vol. 37, No. 4, '947, p. 673-74. [Review of L. K och's 
.. The East Greenland ice," Meddelelser om Gronland, Bd. '30, No. 3, 1945.] 

WILLlAMS, J OSEPH E. Chemical weathering at low temperatures. Geographical Review, Vol. 39, No. I, '949, p . 129-3 5. 
[Chemical weathering, especially that caused by the presence of carbonic acid, can take place under a snow cover.] 

YERM ILOV, I. Ya. Mnogoletnyaya merzlota v Bogoslovskom rayone na srednem Vrale [Frozen soi l of many years' stand in g 
in Bogoslovski region of Central Vrals]. Izvestiya Vsesoyuznogo Geograjicheskogo Obshchestva [News of the A ll
Union Geographical Society] (Leningrad). Vol. 78, No. 5-6, 1946, p. 59'-93. [Some details of an island of p e r
manently frozen soil in thi s area, beyond southern limit of permanently frozen soil area. Copy at R oyal Geographical 
Society, London .] 

Reprinted by the Lithographic Process by Mete.lfe & Camp.ny, Abbey W.lk. Cambridge. 
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