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A LOOK AT ANTARCTIC SCIENCE
A. P. Crary *
In last month's Antarctic Report Dr. Jones mentioned that I
would be dealing, in this issue, with some of the results of USARP and the
long-range potential of this program. While not underestimating the value
of available summaries of science results, which indeed must form the
basis for a discussion of future prospects, this is a task which is being
accomplished by experts in specific fields. The technical papers, even
from U.S. authors alone, now run into the hundreds. Some of these are good,
others mediocre, and many are controversial; and I would rather entrist to
the specialists the task of preparing resumes. I would prefer in this
issue to deal with some of the present objectives of antarctic science
programs and the basic requirements of future research.
The Antarctic Treaty sets forth what may be referred to as one
of the boundary conditions of the antarctic science programs: that Antarctica
shall be used for peaceful purposes only or, in essence, that work will not
be classified or the data withheld from any parties. A further boundary is
logistic capabilities, though this is being extended by the U.S. Navy
virtually to the limit of the scientists' imaginations. A third limiting
factor, and indeed a very real one, is the ever-present budget. Suffice
it to say that the U.S. now spends about $150,000 per year for each scientist
on the Antarctic Continent. The programs must therefore be worthwhile ones
and the scientists experienced in their respective fields, or we will not
be justifying the public trust that has been placed in science.
A good scientific objective may he defined as one in which there
is competition among experienced scientists. The latter are relatively
easy to identify, as there are several yardsticks such as academic records
and productivity in the technical .oals. In such a costly national
program the critical need is for these experienced scientists, whether
from a government agency, a university or other nonprofit organization, a
commercial concern or a foreign agency. A recent grant to a foreign institution has brought forth new ideas that were passed over for several years
by U.S. investigators. It is also cuite clear that w can not ignore the
scientists in profit corpororations who may by any standards prove to be
the "old pros."
With quality of performance as a prerequisite, the overall
science requirements in Antarctica can be examined. First of all,
Antarctica was virtually unknown not many yeztrs ago, and we must first
study the geography in its broadest definition, as we would of any
new land. This is reference knowledge: the physical description of the
land, the mapping of its features, the outlines of the elevations and ice
thicknesses, the geology of that part not covered with snow and ice and
the geophysics of the parts that are, the climatological conditions, and
the knowledge of the flora and fauna that inhabit the area; then reaching
out in the third dimension to study the character of the ionosphere and
exosphere over Antarctica and that of the crust and mantle of the
* Chief Scientist, Office of Antarctic Programs,
National Science Foundation
PWA

continental block. This may seem to be an all-inclusive never-ending task
in itself except that the outlines must be realistic -- we are rarely
concerned with knowing more about Antarctica than areas closer to home, and
only for special reasons should we try, for example, to determine the depth
to the Mohorovicic discontinuity in Antarctica if we are still not sure
where it is under Washington, D.C. or Los Angeles, California.
This broad outline of reference knowledge discussed above will tell
us what is there and what changes are taking place It is another matter
indeed to understand the reasons: why the ice is as thick as it is, why
the ionospheric layers behave as they do, or why the penguins are such unerring navigators. The answers to these questions require analysis by
more skilled scientists, additional measurements of special nature and
perhaps even added studies on other continents. But in the answers to
these questions lie much of the real value of antarctic research, results
that will assist scientists the world over in their own problems.
A further category of programs makes use of Antarctica to solve
problems unrelated to the continent. The seismographs located in Antarctica
monitor earthquakes around the world, particularly in the Southern Hemisphere, from a different azimuth, and thus add greatly to the accurate
determination of locations and depths of foci. Other information fills in
gaps in the general pattern of sciences that require a complete global
picture, such as the values of gravity that will give geodesists the true
shape and form of the earth. Observations at the Geographic South Pole
allow specific studies relating to the earths rotation and to constant
elevation angles of the sun and stars. Knowledge of the load of ice and
its depression of the crustal material is applicable to the uplift of the
northern lands which is still going on as a result of the passage of the
last glaciation a few thousand years ago.
For the practical non-scientist, who wants to know what good this
information will do, there will be little left untouched with the programs
outlined above. The soientists are well aware of the materialistic
possibilities and generally hopeful that their work will be a real contribution. Throughout the programs there are useful potentials, some obvious
and others not so obvious. The proper application of meteorological data
should help in predicting weather in the Southern Hemisphere, information
on the ionosphere will aid the prediction of global communication conditions,
ice flow dynamics are useful in the study of plasticity of metals and rocks,
the geology will lead to improved knowledge and utilization of all far
southern mineral resources, the biology to better understanding of acclimatization to near-limits of survival, and of potential food sources. However,
it is inadvisable to set a priority rating lest the best possibilities be
overlooked.
This perhaps obvious summary of programs leads at once to the problem
of future prospects. Since the limits in the accumulation of reference
knowledge are not difficult to set, we can gauge with some degree of accuracy
the work of this nature that lies ahead. In the mapping, the reconnaissance
geology, the elevations and ice thicknesses, the outlines of flora and
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fauna on the continent, completion within five to ten years seems a reasonable etimate. The same might also be said for the synoptic sciences, the
routine observations of meteorological and upper atmosphere parameters,
some of which have been thoroughly mapped during a high and low sunspot
period and the years between. Until these results are analyzed and the data
digested, we could carry on with the minimum of monitoring until the time
is right to attack specific research aspects by newer techniques and more
sophisticated "black boxes." Viewing the successful 'ork of such ventures
as the International Geophysical Year and the International Indian Ocean
Expedition, we note that these are concentrated plans over a limited time
period, allowing a thorough examination of results before applying this
knowledge to more detailed scientific problems. In the Antarctic, we should
plan to avoid any hiatus by dovetailing , new research studies in with the
conclusion of the exploration phase. At present, to obtain the information
that will complete the reference picture, the main emphasis must be on the
mobility that has so successfully been exploited by the U.S. Navy with their
vx6 air arm in such operations as the establishment of Eights Station and
the movement of large geology mapping parties in the interior. The
remaining geographical areas of Antarctica to be investigated must be given
priority in the nearfuture: the Peninsula, the East Antarctic plateau
between the South Pole and the coast facing Africa, the Weddell Sea, etc.
Meanwhile, for; the t1tanin ., with a sizeable share of the world's ocean
area to investigate, there seems no end of work ahead. It is interesting
to note that there are more tJS. scientists presently on the Eltanin than
will winter over this season on the Antarctic Continent.
Because of the high costs involved in antarctic work, the multiagency, multi-discipline approach to major new research concepts is
essential. This will require careful planning well in advance by groups
of scientists,, knowledgeable not so much in antarctic affairs as in the
importance of the program to the scientific community. Above all, plans
should not originate with the bureaucrats in Washington lest there be
grandiose facilities without justifiable programs and experienced scientists.
Before the descriptive work in the far corners Of the continent approaches
termination, the special research prOjects such as rocket launchings, long
antennas to experiment with low frequency transmissions into the exosphere,
and astronomical observatories, should be given very serious consideration.
.1 would like to end this discussion with a brief statement on a
related subject. Because of the international aspects, there is a vast
potential for antarctic scientists from two or more nations to combine their
talents in strategic location's. A good example of this occurred last summer
in East Antarctica when a top French glaciological team with vast experience
in Greenland coiribined forces with the U.S.S.R. specialists to attack one
of the major antarctic glaciology problems, the direct measurement of the
equilibrium of the interior of the ice cap by means of movement and strain
networks. Another example, the forward scatter program, also illustrates
the essence of the internationalism that has made the operations in
Antarctica so successful.
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ANTARCTIC RESEARCH SERIES
Supported by a National Science Foundation grant, the American Geophysical
Union will publish in May the first of a series of books reporting results
of United States research in Antarctica. Its appearance will signify the
realization of a plan born during the IGY - to create a medium for the
publication of research papers too extensive or otherwise unsuitable for
inclusion in standard scientific journals.
Case-bound, illustrated, and measuring 8 x lO-- inches, each volume in theseries is to contain a group of papers on a single theme, with additional
monographs published as available. Volume 1, Biology of the Antaitic
Seas, contains a collection of papers on marine biology, viz: "Primary
Organic Production in the Drake Passage and Bransfield Strait (Southern
Ocean).," by Sayed Z. El-Sayed, et al, Texas A & M University; "Respiratory Metabolism and Ecological Characteristics of Some Fishes in
McMurdo Sound," by Donald E. Wohlschlag, Stanford University; "Primary
Productivity under Sea Ice in Antarctic Waters, Parts I and II," by
J. S. Bunt, University of Sydney; "Antarctic Foraminiferal Zonation," by
Orville L. Bandy and Ronald J. Echols, University of Southern California;
"Improved Techniques for Benthic Trawling at Depths Greater than 2000
Meters," by Robert J. Menzies, Duke University; "Catalog and Bibliography
of Antarctic and Sub-Antarctic Benthic Marine Algae," by George F.
Papenfuss, University of California; and "Temperature Responses and Tissue
Respiration in Antarctic Crustacea with Particular Reference to the Krill,
Euphausia Superba," by Mary A. McWhinnie, De Paul University.
The second volume in the series, scheduled for publication in July, contains
a collection of papers on antarctic glaciology submitted by Kenji Kojima,
Lawrence D. Taylor and James Gliozzi, John R. Reid, Richard L. Cameron,
Hiromu Shimizu, B. N. Koerner, James IT. Zumberge, John A. Heap and Arthur
S. Rundle, and Walter Hofmann, et al. Already available is much of the
material for five more volumes, to contain groups of papers in geology,
meteorology, aeronomy, pedol ogy, and. botany.
The Antarctic Research Series is published under the supervision of a
Board of Associate Editors. Chaired by H. W. Wells, National Academy of
Sciences (Aeronomy and Geomagnetism), the Board includes George A. Llano,
National Science Foundation (Botany and Zoology); Waldo L. Schmitt,
Smithsonian Institution (Marine Biology and Oceanography); Jarvis Hadley,
U.S. Geological Survey (Geology and Solid Earth Geophysics); Morton J.
Rubin, U.S. Weather Bureau (Mteorol.ogy); and A. P. Crary, National
Science Foundation (Seismology and Glaciology). Editorial and administrative assistance is provided by the American Geophysical Union.
Carol B. Cameron
American Geophysical Union

PENINSULA RENAMED
On February 21, 1964, acting upon a recommendation
of the Advisory Committee on Antarctic Names, and
following approval by the Board on Geographic Names,
the Secretary of the Interior gave final approval
to the name Antarctic Peninsula for the geographic
area previously known in the United States as the
Palmer Peninsula.
With the decision goes approval of the name Graham
Land for the northern half of the peninsula (north
of a line from Capes Jeremy to Agassiz) and Palmer
Land for the southern half.

PUBLICATIONS
The following publications received at the Office of Antarctic Programs
during February pertain to work supported in whole or in part by -the
National Science Foundation under the U.S. Antarctic Research Program:
BULL, C., and others, Ohio State Univ. Glacial benches in south
Victoria Land. (Journal of glaciology, February 1964. v. 5,
no. 37, P . 131-33 . ) Other authors: B. C. McKelvey and
P. N.-Webb.
Thiv. of California. Cultivation and
nutrition of micrornetazea. 1: The antarctic rotifer Philodina
gregaria Murray, 1910. (American Microscopical Society.
Transactions, Jan. 1964. v. 83, no. 1, p. 1-6.)

DOUGHERTY, ELLSWORTh C.

DOUGHERTY, ELLWORTh C., Urdv. of California. Cultivation and
nutrition of micrometazoa, II: An antarctic strain of the
tardigrade Hypsibius articus (Murray, 1901) Marcus, 1928.
(American Microscopical Society. Transactions, Jan. 1964.
v. 83, no. 1, p. i-li.)
EL-SAYED, BAYED Z., Texas A & M Univ. Symposium on current antarctic
ecological research. (AIBS bulletin, Oct. 1963i v. 13, no. 5,

p. 86-81.)

ERIJEN, K. W., and others, National Bureau of Standards. Some
observations of short-duration cosmic noise absorption events
in nearly conjugate regions at high magnetic latitude.
(Journal of atmos p heric and terrestrial physics, Jan. 1964.
v. 26, no. 1 ) P . 77-90. ) Other authors: C. S. Gilimor and
J. K. Hargreaves.
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FORBES, H. B., and D. W. ESTER, Univ. of Alaska. Glaciology of
Observation Hill, Hut Point Peninsula, Ross Island, Antarctica.
(Journal of glaciology, Feb. 1964. v. 5, no. 37, p. 81-92.)
GOEDEKE, A. D., and A. J. MASLEY, Douglas Aircraft Co. Observations
in the Antarctic of solar cosmic ray events in 1962 and early
1963 . Santa Monica, Calif., Douglas Aircraft Co., 1963. 149 p.
(Douglas Paper 1843.)
*KIRWAN, ALBERT D., Texas A & M Research Foundation. Circulation
of antarctic intermediate water deduced through isentropic
analysis. College Station, Texas, Dec. 1963. 70 P.
LITTLEPAGE, JACK L., Stanford Univ. Diving behavior of a Weddell
seal wintering in McMurdo Sound, Antarctica. (Ecology, 1963.
v. 44, no. 4, pp.
OSTAPOFF, F., U.S. Weather Bureau. A note on vertical motions in
the region of the antarctic circumpolar current. (Monthly
weather review, Oct.- Dec. 1963. v. 91, no. 10-12, P . 121-36.)
PEARSON, HERBERT, U.S. Coast & Geodetic Survey. Byrd Station report,
geomagnetism-seismology, November 1962 - November 1963.
Washington, D.C., U.S. Coast & Geodetic Survey, 1963 . 57 P.
RUBIN, MORTON J., and W. S. WEYANT, U.S. Weather Bureau. The mass
and heat budget of the antarctic atmosphere. (Monthly weather
review, Oct. - Dec. 1963. v. 91, no. 10-12, p. 481-93.)
TURTLE, J. P., Arctic Institute of N. America. Observations of
the NI 6200, an auroral doublet at Byrd Station, Antarctica.
(Planetary and space sciences, Nov. 1963. v. 2, no. 2,
P . 1315-16.)
**U.S. WEATHER BUREAU. Climatological data for antarctic stations;
all data thru June 1957 and January-December 1959, No. 2.
Washington, D.C., 1963. 238 p.
WOHLSCHLAG, DONALD E., Stanford Univ. An antarctic fish with
unusually low metabolism. (Ecology, Summer 1963. v. 411., no. 3,

p. 447_564.)

* Copies may be ordered from the Office of Technical Services, U.S.
Dept. of Commerce, Washington, D.C. 20230
For sale by the Superintendent of Documents, U.S. Govt. Printing Office,
Washington, D.C. 2011.02
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USARP-64 FIELD PERSONNEL
SUMMER 1963-64
Name

BYRD STATION
Cameron, Richard L.
Gow, Anthony J.
Hendrickson, George A.
Katsufrakis, John P.
Kenfield, Richard E.
Landry, Edward J.
McLean, Kenneth S.
Shelton, John A.
*P:mdle, Arthur S.
BYRD - ELLSWORTH MTS.
Bastien, Thomas W.
Evans, John P.
Gross, Barton D.
Hall, Walter D.M.
Rutford, Robert H.
Sprli, Bernhard N.
Zavis, Alfred
BYRD - PENSACOLA MTS.
Barnett, Donald C.
Boyd, Walter W.
Ege, John R.
Heiser, James R.
Nelson, Willis H.
Schmidt, Dwight L.
Williams, Paul L.
BYRD TRAVERSE
*Boman, William M.
Clark, F. Jerry
Horrall, Thomas R.
Hochstein, Manfred
Ong, John S.
Phelan, Michael J.
HALLETT STATION
Ahmadj Ian, Vernon
Johnson, Douglas J.
Melrose, Robert L.
Rudolph, Eanue:. J.
Schofield, Ed-.-Mind A.
Shute, Larry R.
Spitz, A. Lawrence
Wetmore, Clifford N.
8

Discipline

Affiliati on

Glaciology
Glac 101 ogy
Glaciology
Radio Science
Cartography
Meteorology
Cartography
Me eorology
Gacio ogy

Ohio S.ate Univ.
USA CRREL
USA CRREL
Stanford Univ.
U.S. Geol. Survey
U.S. Weather Bur.
U.S. Geol. Survey
U.S. Weather Bur.
Ohio State Univ.

Geology
Geology
Geology
Geology
Geology
Geology
Ca rtograpy

Univ. of Minnesota
TJn jv. of Minnesota
Univ. of Minnesota
Univ. of Minnesota
Univ. of Minnesota
Univ. of Minnesota
U.S. Geol. Survey

Car

U.S.
U.S.
U.S.
U.S.

Geology
Car tc
Geology
Geology
Geology

Jiy

Geol.
Geol.
Geol.
Geol.
Geol.
U. S. Geol.
U.S. Geol.
TT
.-I

Survey
Survey
Survey
Survey
Survey
Survey
Survey

Traverse Engineering
E5cplqration Geophysics
Exploratipn Geophysics
Exploration Geophysics
Traverse Engineering
Geomagnetism

Univ. of Minnesota
Univ. of Wisconsin
Univ. of Wisconsin
Univ. of Wisconsin.
Univ. of Wisconsin
U.S. Coast & Geod. Surv.

Biology
Meteorology
Meteorology
Biology
Biology
Meteorülogy
Cosmic Radiation
Biology

Clark Univ.
U.S. Weather Bur,
U.S. Weather Bur.
Ohio State Univ.
Clark Univ.
U.S. Weather Bur.
Univ. of Maryland
Ohio State Univ.

Name
MC MURDO STATION
Adams, Paul L.
Alvarez,, Luis W.
Ashford, Oliver M.
Austin, William T.
Barth, Helmut
Berg, Thomas E.
Black, Robert F.
Buchanan, Roger S.
Bunistead, George N.
Cho, Tsurahide
Cooper, John E.
Coroniti, Samuel C.
Danim, Robert L.
de Fries, Paul J.
DeVries, Arthur L.
Emison, William B.
Feltz, Elmer T.
Fletcher, Joseph 0.
Flowers, Edwin C.
Frost, Charles W., Jr.
Gerson, Nathaniel C.
Gjelsvik, Per
Goldthwait, Richard P.
Goody, Richard M.
Gressitt, J. Linsley
Hamilton, Warren B.
Harding, Wesley B.
Harwood, Trevor
Hough, William S.
Jones, Thomas 0.
Keim, William D.
Kerry, Leonard E.
Koerwitz, Peter H.
Komhyr, Walter D.
Kooyman, Gerald L.
Lavallee, David 0.
Litell, Richard J.
Llano, George A.
Long, William E.
McClelland, Douglas
Meissner, E d i son F.
Montagna, Albert M.
Neuburg, Hugo A.C.
Parker, Anthony G.H.
Peters, Frank 0., Jr.
Peterson, Richard S.

Discipline

Affiliation

Meteorology
U.S. Weather Bur.
IJSARP Visitor
v Univ. of California
USARP Visitor
World Meteorol. Org .
USARP Rep.
Natl. Science Found.
Photography
" I.U.C.N.
Geology
Univ. of Minsota
Geology
j--Univ. of Wisconsin
Biology
B.P. Bishop Museum
Cartography
Natl. Geog. Society
Chemistry
v Gakushuin Univ., Japan.
Gen. Program AssistantU.S. Weather Bur.
Ionospheric Physics
AVCO
Biology
Johns Hopkins Univ.
USARP Visitor
NASA
Biology
Stanford Univ.
Biology
Johns Hopkins Univ.
Biology
' N.Y. Zool. Society
USARP Visitor
U.S. Air Force
Meteorology
U.S. Weather Bur.
Property Officer, OAP Natl. Science Found.
Ionospheric Physics
USA Sig. Res. Propag. Agcy.
Magnetism
'-'Univ. of Wisconsin
Geology
'Ohio State Univ.
OAP Advisory Committee-Natl. Science Found.
Biology
B.P. Bishop Museum
Geology
U.S. Geol. Survey
Forward Scatter
-,Natl. Bur. of Standards
USARP Visitor
Can. Defence Res. Board
Ionospheric Physics
' Natl. Bur. of Standards
Head, OAP
-Natl. Science Found.
Radio Science
" USA Sig. Res. Propag. Agcy.
Seismology
U.S. Coast & Geod. Surv.
Biology
-,-Stanford Univ.
Meteorology
U.S. Weather Bur.
Biology
Univ. of Arizona
Biology
N.Y. Zool. Society
Public Information
Natl. Science Found.
Prog. Dir.,Biology,OAP, Natl. Science Found.
Geology
Ohio State Univ.
Geology
Ohio State Univ.
Gen. Program Assistant v'IJ.S. Weather Bur.
Radio Science
USA Sig. Res. Propag. Agcy.
Aurora
Arctic Inst. of N. Am.
Biology' Johns Hopkins Univ.
Field Assistant
U.S. Weather Bur.
Biology
Johns Hopkins Univ.
0

Name

Discipline

Pierce, Chester M.
Ray, Carleton
Reed, John C., Jr.
Rodgers, Eugene
Roe, Derrell M.
Rose, Donald C.
Schuhmacher, Eugen
Simmonds, Willard I.
Skinner, Carol D.
Skinner, Courtney J.
Sladen, William J.L.
Smith, Harold T.U.
Somero, George N.
Spain, Alistair V.
Spano, Angelo F.
Thomas, Francis J.
Toney, G.R.
Toni, Tetsuya
Ullrnann, Herbert S.
Wanous, Richard E.
Watson, Geoffrey S.
Weyant, William S.
Wise, Keith A.J.
Wohlschlag, Donald E.
Wood, Robert C.
Woodward, Milton W.
Yarnagata, Noboru
Yoshida, Yoshio
Zaneveld, Jacques S.

Psychology
/ Univ. of Oklahoma
Biology
/N,Y. Zool. Society
Geology
--" U.S. Geol. Survey
Public Information
v Natl. Science Found.
Field Assistant
VU.S. Weather Bun.
USARP Visitor
Natl, Res. Council of Can.
V I.U.C.N.
Photography
Biology
VOld Dominion College
Seismology
" U.S. Coast & Geod. Surv.
Geology
Ohio State Univ.
Biology
VJohns Hopkins Univ.
Geology
/Univ. of Massachusetts
Biology
Stanford Univ.
Biology
B.P. Bishop Museum
Meteorology
U.S. Weather Bun.
Bio-Lab Contract Rep. "Stanford Univ.
Executive Officer, OAP ,/Natl. Science Found.
Biology
'Chiba Inst, of Tech., Japan
Photography
"Univ. of Arizona
Magnetism
VUniv. of Wisconsin
Biology
Johns Hopkins Univ.
Meteorology
v U.S. Weather Bur.
Biology
/B.P. Bishop Museum
Biology
Stanford Univ.
Biology
Johns Hopkins Univ.
Forward Scatter
/ Natl. Bun, of Standards
b Chiba Inst. of Tech., Japan
Biology
Biology
/ Ochanomizu Univ., Japan
V Old Dominion College
Biology

SOUTH POLE STATION
Caldwell, Billy Ray
Kelly, John J.
Koski, Raymond J.
Roman, Sithon J.
Rowland, Robert W.
Wyckoff, Kent A.
Ziegler, Hans K.

Electronic Technician USA El. Res. & Develop. Lab.
Electronic Technician USA El. Res. & Develop. Lab.
Traverse Engineering
Univ. of Wisconsin
Meteorology
U.S. Weather Bur.
Glaciology
USA CRREL
Meteorology
U.S. Weather Bur.
Atmospheric Physics
USA Electr. Corn.

CHRISTCHURCH
Coleman, Norman
Courtney, James L.
Derrick, Robert 0.
Goodale, Edward E.
*Huff]llan, Jerry W.
MacDonald, William R.
Rudd, Henry V.

Clothing Contract Rep.
Gen. Program Assistant
Assistant USARP Rep.
N,Z. USARP Rep.
Gen. Program Assistant
Cartography
Gen, Program Assistant

Affiliation

Arctic Inst. of N. Am.
U.S. Weather Bur.
U.S. Weather Bur.
Natl. Science Found.
U.S. Coast & Geod. Surv.
U.S. Geol. Survey
U.S. Weather Bur.

Name

Discipline

Affiliation

USN Oceanogr. Off.
Natl. Science Found.
USN Oceanogr. Off.
USA El. Res. & Develop. Lab.
USN Oceanogr. Off.
USN Oceanogr. Off.
USA El. Res. & Develop. Lab.

Zanella, Albert H.

Oceanography-Atka
USARP Rep-Staten Island
Oceanography-Atka
Physics-Glacier
Oceanography-Atka
Oceanography-Atka
Ionospheric PhysicsGlacier
Oceanography-Atka
Ionospheric PhysicsGlacier
Electronics-Glacier

MACQUARIE ISLAND
Barcus, James R.
Hughes, Wayne B.

Cosmic Radiation
Cosmic Radiation

Univ. of California
Univ. of California

NAVARINO ISLAND
Boyd, John C.
Halpern, Martin

Biology
Geology

B.P. Bishop Museum
Univ. of Wisconsin

SHIPBOARD
Babis, William A.
Crowell, John T.
Dorey, Stephen W.
Johnson, Ronald F.
Rushton, Robert S.
Tierney, James Q.
Waite, Amory H., Jr.
Wargelin, Richard M.
Winkler, Gernot M.R.

USN Oceanogr. Off.
USA El. Res. & Develop. Lab.
USA El. Res. & Develop. Lab.

WINTER 1964
BYRD STATION
Blake, Dale G.
Erven, Raymond D.
Flint, Robert B., Jr.
Groves, Benjamin F.
Ignatov, V.S.
Leopold, Henry L.
Peddie, Norman W.
Sefton, Ronald L. (SSL)
Siemiatkoski, Edmond R.
Stephen, Ronald R.
Webster, David 0.

Ionospheric Physics
Meteorology
Radio Physics
Meteorology
Ionospheric Physics
Meteorology
Geomagnetism/Seismology
Radio Physics
Aurora
Meteorology
Ionospheric Physics

Natl. Bur. of Standards
U.S. Weather Bur.
Stanford Univ.
U.S. Weather Bur.
AANII, U.S.S.R.
U.S. Weather Bur.
U.S. Coast & Geod. Surv.
Stanford Univ.
Arctic Inst. of N. Am.
U.S. Weather Bur.
Natl. Bur. of Standards
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Name

Discipline

Affiliation

EIGHTS STATION
Anderson, Charles N.
Eaton, John W.
Maagoe, Steffen
Morris, Wesley R. (SSL)

Geomagnetism/Seismology
Aurora
Ionospheric Physics
Meteorology

U.S. Coast & Geod. Surv.
Arctic Inst. of N. Am.
Natl. Bur. of Standards
U.S. Weather Bur.

Bi.o-Lab Manager
Biology
Cosmic Radiation
USARP Coordinator
Biology
USARP Logistics Asst.
Ionospheric Physics

Stanford Univ.
Stanford Univ.
Bartol Research Found.
U.S. Weather Bur.
Stanford Univ.
Arctic Inst. of N. Am.
Douglas Aircraft Co.

SOUTH POLE STATION
Gatlin, Harold 0.
Grass, Robert D.
Judd, Robert C.
Kane, Henry S.
Oona, Henn
Sargent, Howard H.
Schroeder, Henry B.
Tate, Robert G. (SSL)
Wiest, William G.

Meteorology
Meteorology
Meteorology
Cosmic Radiation
Aurora
Ionospheric Physics
Meteorology
Geomagnetism/Seismology
Iorospheric Physics

U.S. Weather Bur.
U.S. Weather Bur.
U.S. Weather Bur.
Bartol Research Found.
Arctic Inst. of N. Am.
Natl. Bur. of Standards
U.S. Weather Bur.
U.S. Coast & Geod. Surv.
Natl. Bur. of Standards

VOSTOK STATION
Jacobs, John D.

Radio Physics

Univ. of Alaska

MC M[JRDO STATION
Brown, Kenneth R.
D ayton , Paul K.,III
Deardorff, J. Evan
*Jhnstone, Graeme N.
Macdonald John A.
Rennell, Kelvin P.
*Svaton, Ernest M.

-

* Wintered over 1962-63
SSL - Station Scientific Leader
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FIELD REPORT No. 62 FOR FEBRUARY 1964

NOTE: In general, material included herein is summarized
from regular reports by personnel of Federal agencies,
universities and institutions carrying out scientific
research in Antarctica under National Science Foundation
grants and with logistic support by the U.S. Navy. In
order to ensure that the work of the individual scientists
and their institutions is clearly understood, it is
requested that prior to using any of this material for
public dissemination, such use be discussed with the
Office of Antarctic Programs in the National Science
Foundation or with the originators of the research as
named.
GENERAL
Byrd Station: Removal of drifted snow from the station area was
completed and supplies secured for the winter. The installation of a
power line to the radio noise building was nearly finished. All field
parties working out of Byrd Station had completed their work by the 20th,
when the University of Wisconsin-U.S. Coast and Geodetic Survey traverse
party returned from the 145O-mile circuit to the area between the Ellsworth and Pensacola Mountains.
Eights Station: Summer resupply flights were completed on February
18. The high frequency of flights in the final days made it necessary
to establish temporary caches beyond the station area to accommodate the
overflow of cargo. Storm hatches were constructed at both station exits,
and the outdoor lighting system was prepared for the winter dark period.
As snow removal continued, fuel drums were freed from drifts and relocated to a new cache area. A Jamesway hut located away from the station
is stocked with survival rations and equipment for emergency use.
USNS Eltanin: Leaving Valparaiso, Chile, on December 17, the Eltanin
steamed on a southwesterly course to 55 0 S, 1150W, where the major work of
Cruise 11 commenced. A series of 15 complete stations was taken between
55 0 S and 70 0 S. The Eltanin then made an easterly course along 70S to
approximately 900W, stopping for a station every I-i.° of longitude. The
southernmost point in the Eltanin's operations to date, 70 026'S (at 990521W),
was reached on January 22. Heavy pack ice was encountered in the vicinity
of Peter I Island and attempts to reach the island were unsuccessful. A
series of six stations was made between Peter I Island and 62 0S, 810W
after which the Eltanin proceeded to 6201 5' S , 800 30 ' W for VLF studies in
an area magnetically conjugate to Anna polis, Maryland, site of the Navy
transmitter, NSS. Between February 5 and 7 marine biological stations
were conducted west of the Magellan Straits. After a three-day port call
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at Punta Arenas the ship made a brief trip into the South Atlantic for
marine biological studies, then returned to the Pacific through the Straits
and arrived at Valparaiso February 21.
With the exception of the first 12 days of the cruise, when strong
head winds and currents slowed the ship to less than nine knots, favorable
weather was encountered. On the 500-mile eastward transit along the edge
of the ice pack, experiments in trawling and other over-the-side operations
were conducted in preparation for future trans-Pacific cruises along or
near the edge of the pack.
Hallett Station*: Heavy pack ice and bad weather prevented direct
unloading of the USS Wyandot, which arrived on the 8th accompanied by the
icebreakers Atka and Burton Island, and some 1,000 lbs. of cargo had to
be taken ashore by helicopter. The Burton Island and Wyandot returned
to Hallett on the 15th and completed the unloading operations in two days.
McMurdo Station: Poor weather conditions prevailed during much of
February, curtailing helicopter support of several local programs. At
the end of the month, all remaining field parties were returned to McMurdo.
Extensive sea ice breakout forced the removal of the fish houses to Ross
Island.
Construction work on the second senior science quarters building was
concluded for the season and double bunks for both of the new science
quarters were received from the Navy for temporary use until the buildings
are properly furnished. Plumbing installation will be done in the 1964
65 summer.
On February 10 a flight was made to Queen Maud Land in the northwestern part of the polar pLteau, for the purpose of reconnoitering
unexplored territory in advance of a series of oversnow traverses between
the South Pole Station and the Belgian base Roi Baudouin, scheduled to
begin in 1964. Good visibility permitted observers to distinguish three
large rock outcrops which had previously been sighted on radar and are
presumed to be related to the mountains of the Shackleton Range, visible
80 to 100 miles to the west. Also seen were the peaks of the Theron
Mountains and disturbed ice in the area of the Recovery and Slessor Glaciers.
South Pole Station: On February 25 the season's last C-130 flight was
made to the South Pole Station with supplies and mail. It was the latest
flight to this station in any austral summer.
All passageways into the station except one were closed in preparation
for the winter. Construction is under way for a new V-beam antenna for
the amateur radio transmitter.

* Due to the complete loss by fire in early March of the major science
building and drastically reduced winter programs, reports prepared for
the month of February are not available. A description of the fire loss
will be given in the March report.

14

BIOLOGY
Bird Island, South Georgia
Johns Hopkins University and Bernice P. Bishop Museum:
Pathological collecting and routine field work continued. Banding
was started among the giant petrels and Mollymauk nestlings. The number
of nestlings was found to be less than half that of last season, presumably
due to winter conditions prevailing at laying time.
A plane table survey of Wanderer Valley, begun during January,
was completed and maps were prepared of the study areas. Meteorological
observations were terminated on the 29th. The entomologist member of
the party is working with a British Antarctic Survey party on Barff
Peninsula. On the l lI-th he left for Grytviken and on the 24th was
landed with a companion at Royal Bay by the RRS Shackleton.
USNS Eltanin
Columbia University, Lamont Geological Observatory (Microbiology):
The marine microbiology program includes Carbon-l 11- phytoplankton productivity studies, collection of microplankton for qualitative and quantitative
analysis, chlorophyll sampling from whole and strained water, collection
of sediments from bottom cores, and collection of marine bacteria.
One hundred and thirty samples were taken at depths of 0-100 in.
for extraction of chlorophyll-A, using Van Dorn bottles and the sea water
line to the laboratory.
A total of 19 qualitative phytoplankton samples were obtained
by towing a #20 net at about 0-5 in. depth until a suitable amount was
secured. These collections were attempted at every station or whenever
the ship was hove to, but attempts were not always successful due to rough
seas, ice and other difficulties. Quantitative samples were collected
daily by pumping 100 m. of sea water (less when plankton was abundant)
through a #20 net and reducing the sample to a standard volume of about
30 ml. A total of 152 chlorophyll samples were filtered from water samples
taken between the surface and 100 m.
Twenty-eight sediment samples were obtained from the Phleger
bottom cores and frozen for later bacteria and vitamin assays.
Seventy-two water samples were taken with the ZoBell bacteriological sampler at the surface and at standard depths to 100 in. These
were then cultured in the following medium for growing and isolating
aerobic marine bacteria: Trypticase, 2.0 gin.; so3rtone, 2.0 gin.; yeast
extract, 0.5 gin.; vitamin B 12 , 1.0 microgm.; marine mud extract, 100 ml.;
aged filtered seawater, 900 ml.; and Bacto-agar, 15.0 gin.
The cultures were incubated at t-°C. for 15 days and at 280C.
for three days, until bacterial colonies had grown to a visible size and
a viable count could be made. Representative colonies were picked from
the plates and streaked onto other plates covered with the same medium,
and allowed to incubate.
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In addition to the four principle activities, submarine photometer readings were taken at six stations to determine the light intensities for C-14 studies. Samples of sea ice were retrieved for later
analysis.
Columbia University Lamont Geological Observatory (Plankton
Sampling Program): This investigation of recent planktonic foraminifera
and pteropoda distribution in antarctic waters thus far has been of a
paleoecological and descriptive nature. Species of both pteropods and
foraminifera have been studied and classified according to the different
marine environments in which they are found.
On Cruise 11 plankton samples were taken with a number of
different nets and at varying depths to 2000 m. Most samples were taken
with a Multiple Plankton Sampler (MPS) at 0-500 m. depth and a Bathypelagic Plankton Sampler (BPS) between 500 and 1000 m. To complement the
opening and closing plankton samplers, a vertical -i-rn. net with rigid
frame was used for work in bad weather or for very deep sampling. Oblique
and surface samples were taken with --m. nets, but of a different length
and supported only by a frame at the net opening. Depth recorders were
attached to every plankton tow to assure an accurate estimate of the depth
sampled. The hydrographic winch was used for all sampling except surface
tows which were taken from the bathythermograph winch at the stern. The
tows were usually taken at moderate drifting rates and a Secchi disk, for
light intensity measurements, was lowered whenever possible.
All samples were preserved in buffered formalin with a pH of
1.2 to 7.4. Foraminifera specimens were especially preserved for study
at the Museum of Natural History. Nannoplankton samples were taken from
raw sea water by the Millipore filtering method and dessicated for electron
microscope study. In addition to the regular plankton program, nine
biomass stations were taken. Oblique samples to 300 in. were used for
volumetric measurements of the collection and a small portion of the
sample was frozen for a detailed bio-chemical study of plankton productivity.
A total of 129 samples were taken from 30 plankton stations,
viz:
One-half meter net
Surface ................18 samples
Oblique ................25 samples
Vertical ............... 9 samples
Multiple Plankton Sampler ........56 samples
Bathypelagic Plankton Sampler .... 21 samples
Notable changes in the zooplankton were observed as the Eltanin
crossed the Antarctic Convergence. Helcina appeared in surface samples
just after the ship crossed the supposed convergence area, and again on
the return leg of the cruise.
Foraminifera specimens for cytological studies were obtained
from one-year-old pack ice.
Aside from a few failures in the deep sample of the MPS, the

16

sensitive opening and closing samplers worked well. Most troubles
occurred in the flow-meter release wires and trip wires of the individual
nets.
Smithsonian Institution (Pelagic Phosphorus Metabolism): The
aims of this experiment were to determine the quantitative distribution
of phosphorus among the various compounds contained in sea water and
plankton, and the rate at which radioactive phosphate is incorporated
into metabolizing phosphorus compounds. From this information the
significance of each phosphorus fraction to plankton metabolism can be
evaluated. Supplementary information was sought on the ratio of organic
nitrogen to total phosphorus in the plankton and the taxonomic distribution
within samples. Shipboard work was concluded on Cruise 11.
Unfiltered water samples were taken through the forward sea
duct, about 17 feet below the water line. The water was passed directly
into a #20 plankton net to separate particles larger than 150 ,,w and then
through a Sharples super centrifuge running at about 3 0 , 000 -35, 0 00 rpm
to separate the smaller particles. Representative water samples were
occasionally taken from the centrifuge overflow. Samples for particle
separation were then spun down in an International refrigerated centrifuge, model PR-2, at 3_4,000 x g for 10-15 mm., and frozen to below
-20°C.
Phosphorus-32 incorporation experiments were carried out in
an open-top incubator on the helicopter deck, which was maintained within
± l0 C. of sea water temperature. In each experiment 200 liters of sea
water was processed, but the sample for particle separation was washed
directly into a 22 liter boiling flask, using sea water of the correct
temperature. The sample was then diluted to 20 liters with sea water and
incubated overnight. At 0600 about 5 mg carrier-free P-32 was added.
Ten liters were harvested at 2 hrs. and the remainder at 12 hrs. after
addition of the tracer. All sea water used in the harvesting was
P -32 - c on taining overflow from the Sharples centrifuge. Definite
incorporation was detected in all cases. A standard planchet of P-32
was also prepared and counted at appropriate times.
University of Southern California (Marine Biology): The area
covered by Cruise 11 is broadly divided into two regions. The first and
major area of study in the eastern South Pacific was bounded by the
station profiles south from 530S along 11501, eastward along the edge of
the pack ice to 99 043 1 W, northeast along this edge to Peter I Island, and
north along 8 0w to 620 S. Depths at the stations varied between 1800
and 2800 fathoms, with an average of about 2400 fathoms. The second
sampling area was located east and west of the Straits of Magellan, the
Burdwood Bank, and in the vicinity of the Straits of Lemaire between
Tierra del Fuego and Staaten Island to a southernmost station at 550151S,
65 0w. Waters sampled in this second area were generally shallow, ranging
from a low of 27 fathoms, to 1050 at the southernmost station; most of the
samples were taken at 50 to 300 fathoms.
Largely because of the great range of depths at stations
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occupied on this cruise, the variety of sampling gear used was greater
than on Cruise 10. Typical marine biology stations in the primary sampling
area consisted of one bottom trawl and two mid-water trawls. For the five-foot Blake trawl, a "scallop-dredge" chain drag was constructed to
replace the flat, iron-bar leading edge, and the modified Blake net was
shortened and its inner net replaced by a Menzies trawl net of much finer
mesh. By this means, increased amounts of all organisms were obtained
and, in addition, quantities of sediment containing very small benthic
organisms were taken regularly together with the larger forms. The trawl
became the most frequently used piece of bottom sampling gear, while the
Menzies trawl (together with the Phleger corer) continued to be used at
times of high seas, when the Blake trawl could not reach bottom or was
brought up with no samples.
The Isaacs-Kidd mid-water trawls were used with great success
at nearly every station occupied. Of 49 mid-water; trawls attempted, 48
were successful; the loss of one was apparently due to swivel failure.
Depth gauges used with the Isaacs-Kidd trawls indicated that wire angle
determinations of fishing depth are quite reliable. Generally unsuccessful
attempts were made to rig the three-meter Isaacs-Kidd for use in areas
with up to 5/10 ice cover. A one-meter Isaacs-Kidd was rigged as a large
plankton net for rapid vertical towing. The device was used only twice,
but collections showed that it is promising for use in areas of total ice
cover.
In the second sampling area, the Isaacs-Kidd trawl was used extensively, even in depths of only 40 fathoms when the sea was very calm. In
the shallowest areas, the ten-foot Blake trawl was used most frequently for
bottom sampling. This is an especially effective sampler in shoal areas,
but it is most difficult to set if the sea is rough. The 40-ft. Otter
trawl was used very successfully once in the Burdwood Bank area.
Plankton nets were used only a few times. Miscellaneous samples
obtained include fish taken from the surface with dip nets, specimens of
kelp taken with a grappling hook, specimens taken from the engine room water
strainer and the hydro-winch wire, and a bird found dead on the deck.
Results of sampling for various types of tackle:
Area One (Deep)
Area Two (Shallow)
Gear
Attempted
IKMWT 3m
11.3
IKMWT im
2
Blake 5'
20
Blake 10'
0
11.
Menzies
Phleger
11.
Otter 40' 0
Plankton j#6 11.
Miscellaneous 1
Total
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Success
11.2

2
lii.
0
11.
0
3
1
70

Failure
1
0

6

0
0
0
0
1
0
[.1
Lu

Gear Lost
1
0
0
0
0
0
0
1
0
2

Attempted and
successful

6
1

8

6

0
0
1
0
5
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The faunas of both the pelagic and benthic provinces sampled
on Cruise 11 showed great similarities to collections made on Cruise 10.
However, seasonal changes apparent in the varying proportion of life
cycle stages of the organisms taken were obvious in the pelagic collections.
The biological indicators of the Antarctic Convergence observed
during Cruise 10 were confirmed during Cruise 11. The most obvious
organisms involved in this indication are Gigantocy-pris, an ostracod
remarkable for its large size, and Argyropelecus, the so-called "hatchet
fish." Both of these organisms appeared in large numbers in an Isaacs-Kidd sample.
McMurdo Station
Biolab, Stanford University: New furniture was installed in
the darkroom, and a new epoxy resin floor covering was laid in the wet
laboratory. Cracks which had developed as the floor cured at low
temperatures were repaired.
Clark University: Two lichen collecting trips were made during
February. The remainder of the time was spent in isolating into pure
culture fungal components of lichens collected during the previous two
months. A total of 792 fungal isolates were made, nearly all of them from
single spores. Growth in the culture medium was poor and six additional
media, varying vitamins and pH, were tried in order to provide the missing
growth factors. Fungi were isolated in groups of eight whenever possible
with each group being from the same ascuâ. it is hoped that this will
provide a basis for genetic studies in addition to physiological and
biochemical studies. Specimens of lichen were also collected and mailed
to Clark University for studies in whole plant respiration.
Johns Hopkins University: Identification marking of the Adlie
penguins was concluded at the end of February with a season's total of
7,375 chicks web-punched, including 5,000 flipper-banded. Another 112
adults and 23 yearlings were banded for special studies. Adlies banded
with USARP Bird Banding Program flipper bands to date include 13,780
chicks and 8,560 adults. Most of these have been marked at Cape Crozier
within the past three seasons in an attempt to build up significant
populations infour study areas of marked birds of known age. These
study areas have been mapped and specific colonies and sub-colonies marked
for easy identification with labelled aluminum poles.
Observations were made on Adéiies banded in previous seasons.
Of special interest were a number of two-year olds observed and filmed
during the reoccupation period. These juveniles were returning to the
areas where originally banded.
By-products of the main ornithological program included the
collection of frozen material for the study of DDT content in fat deposits
of penguins and seals; for the assaying of enzyme lactate dehydrogenase
in diving vertebrates; and for observing aging processes in collagen tissue
in relation to arthritis and metabolic disorders.
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Old. Dominion College: Marine algae collecting trips of several
days' duration were made to Capes Hallett and Crozier, Marble Point, and
Granite Harbor. Rich beds of algae were found growing at Cape Crozier,
(possibly five different species) and small amounts of algae belonging to
two different species were collected in Granite Harbor. At Hallett diving
was not possible due to bad weather conditions and only shore collections
could be made. Also, since the Edisto Inlet was totally covered by ice,
it was not possible to launch a cruiser from the Burton Island to dredge
for algae around this inlet. On the way back to McMurdo a landing was
made by helicopter for 20 minutes at Franklin Island where four different
species of marine algae were collected.
Sorting, mounting, and identification of collected specimens
continued until February 28 when the collected material was shipped to Old
Dominion College where the specimens will be studied in detail.
Stanford University: All three fish houses in use during the
summer were moved to safety before the sea ice and part of the barrier in
Winter Quarters Bay broke out.
A large air-cooled refrigeration unit was successfully adapted
to cool the refrigerant for the aquaria after it was found that the
mechanical cooling units could not be repaired. Refrigeration coils set
in permafrost had been tried and found ineffective.
CARTOGRAPHY and AERIAL PHOTOGRAPHY
U.S. Geological Survey: Topographers completed control surveying
in the Pensacola Mountains and returned to Byrd Station with the geologists
on February 16. Electronic distance measurements were carried out from
a station established in the Patuxent Mountains in 1963, to "Doubleday"
Nunatak at 83010'S., 54 0 30'W., a distance of about 250 miles. Surveying
during the toboggan traverse to the northern Pensacola Mountains was
hampered by low overcast weather.
The engineer conducting studies at Byrd Station on improved techniques for daylight stellar observations completed the project and
returned to McMurdo on February 19. The two topographic engineers
installing the strain network northeast of Byrd Station completed this
work and returned to McMurdo on February 19.
Aerial photographic accomplishments for the month of January were
not available for inclusion in the January Report. The dates and areas
photographed included:
Jan. 9 - Cape Crozier Penguin Rookery
Jan. 10 - Dumont D'Urville Station
Jan. 11 - Bay of Whales to Okuxria Bay
Jan. 14 - Minna Bluff
Jan. 21 - Taylor Dry Valley
Jan. 27
Dry Valley areas
Jan. 28 - McMurdo Sound (Ice breakout studies)
A short mapping flight was made in northern Victoria Land early in
February, and later in the month additional photography for the ice-breakout
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studies was obtained for New Zealand scientists.
GEOLOGY
U.S. Geological Survey: Field investigation in the Neptune Range of
the Pensacola Mountains was concluded on February 15 when the party was
flown back directly to McMurdo Station. In the last week of the season
the party discovered a 2 lb. 6 oz. iron-nickel meteorite, measuring 4 by
3 by 2 in., at about 8 3 01 5' S. , 55 0W., on a rock outcrop about 100 feet
above the base of Anderson Nunatak.
The reconnaissance geology of the south and central Neptune Range
was extended to 83°15'S. The Patuxent formation, revealed in nunataks
along the western part of the Neptune Range, was found to contain abundant
basic flows and pillow lava flows, indicating that volcanism was
synchronous with deposition of part of the Patuxent sediments. The
Patuxent formation in the west-central Neptunes was intruded by diabase
sills ranging from 5 to more than #oo ft. in thickness and constituting
as much as 30 percent of the section. One rhyolitic sill about 200 ft.
thick and several small rhyolitic plugs were intruded into the Patuxent
formation in the western Neptunes. The border phases of a coarse-grained
granitic pluton were mapped in several nunataks in the eastern Neptunes,
with the distribution of granite in moraines indicating that the pluton
is a large body. The granite intrudes the Patuxent formation and is
overlain by early Paleozoic red beds older than the Beacon sandstone.
Four distinct periods of igneous activity are recognized in the
Pensacola Mountains at the present stage of the study and possibly more
if several of the igneous rock exposures should prove to be independent
of each other.
In the glaciological program snow accumulation and gravity values
were observed on six lines of stakes. The stakes were also surveyed for
ice movement.
University of Wisconsin: Field work on the patterned ground project
ended on February 5.
GLACIOLOGY
Cold Regions Research and Engineering Laboratory (U.S.Army): A
hole was drilled completely through the ice shelf in the vicinity of
Dailey Island, where a large concentration of marine bottom life lies
on the surface. The ice here is between 20 and 50 ft. thick, and some
fresh water was found between the bottom of the ice and sea water. No
faunal remains were found in the ice. The program terminated February 8.
Ohio State University: The field party returned to Byrd Station on
the last day of January after extending the strain network 96 kilometers
to the northeast to approximately 79 0 34 t 11 TT S, 115029t21t?W.
At Byrd Station the base point of Array Zero of the photogrammetric
surface movement survey from Byrd Station to the Whitmore Mountains was
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tied into Stake #1 of the strain network. The small strain net at old
Byrd Station was resurveyed, a contour map prepared of a 1 km. 2 area
where 100 accumulation stakes had been placed earlier, and data obtained
for a location map.
A l4 mi long, l-- m. wide, and 2 m. deep trench was excavated for
firn studies, including density profiles, stratigraphic and grain-size
observations
photographic recording of the study wall. Samples were
taken for. &/Ob 0 , deuterium, and particulate analyses, and two 8 m. cores
were obtained.
Remeasurement of the 100 stakes in the 1 kin? accumulation net showed
an average accumulation of 1.5 cm. snow over a two month period. The
distance between dowels in the 10 in. deep "settling" pit showed no
appreciable change.
METEOROLOGY
Byrd Station
U.S.Weather Bureau: The average height of 42 radiosondes was
28,831 m., while four ozonesondes were flown to an average height of
32,694 in. With the departure of summer personnel on the 18th, the upper
air sounding schedule was reduced to one a day at 0000 GMT. A single test
radionietersonde was flown to 40,493 in. or approximately 3 mb.
The solar radiation and oxygen isotope snow sampling programs
progressed satisfactorily. The infrared hygrometer operated well, and
gave values compatible with humidities obtained from radiosondes.
Daily temperatures fell rapidly until the end of the month when
a rapid warming of more than 20 0F. occurred. Snow accumulation as
measured on 27 stakes was +0.87' in. for the month.
Eights Station
IJ.S.Weather Bureau: The weather pattern for the month showed
an increase in multiple-layer cloudiness, storm frequency, and snowfall.
There was also a general increase in surface winds with frequent intervals
of light blowing snow combined with ice fog. Precipitation occurred on
all but six days of the month.
Wide variations in crystal structure and. size accounted for
disparities in the ratio of water equivalent to snowfall amounts. A 1.1
in. snowfall on the 12th contained a total water equivalent of 0.02 in;
on the 13th there was 0.11 in. of water in 2.4 in. of snow, and on the
14th 0.02 in. of water in 2.7 in. of snow.
Recurring low-level, sudden wind surges were associated with a
stratus ice-fog bank. For 10 hours on the 4th and 5th a bank lay motionless west of the station. As the fog moved over the station, surface
winds of 3 to 6 knots increased suddenly to 18 knots with visibility
decreasing to l. )-i- mi. in ice-fog and blowing snow. There was no change
in wind direction.
A sinusoidal pattern of surface wind oscillations occurred on
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the 15th. On the 24th the sharply defined edge of a frontal cloud
shield, oriented northwest-southeast, moved over the station from the
northeast (at 1900 GMT) with a temporary wind shift from 1800 to 1400.
A gradually lowering ceiling and light snow followed.
On the 28th a surface wind began veering from south to north
as the highest temperature of the month (22 0F.) was measured. Features
of this warm advective action were periodically strong winds with sharp
gusts between intervals of light winds coupled with shifts and erratic
pressure changes, chaotic sky of lenticular, cumulus, and lenticular
altocumulus clouds.
Accummulation measured on seven stakes was +-i-.l cm. (1.6 in).
The snow surface on February 29 appeared as shallow rolling drifts of
sastrugi 15 to 25 cm. (6 - 10 in.) high, oriented north-south. An
east-west drift pattern began forming on the 29th due to a period of
westerly winds. The snow surface became gullied and hard frozen. In
general the snow surface has become more roughly textured than in the
months of December and January.
USNS Eltanin
U.S. Weather Bureau: Rawinsonde and surface meteorological
observations and special studies of ozone and carbon dioxide were
carried out during Cruise 11. In addition, a rainfall study was undertaken in which a comparison was made of different types of rain gauges.
Throughout the cruise daily forecasts for the ship's operating area were
prepared.
Sixty-three radiosondes were released of which 54 were successful.
The average height attained was 24,492 m. with a maximum of 30,491. Two
hundred and forty surface observations were made during the course of the
cruise. The ozone sampling was started on January 3 after the recorder
had been returned to operational status. A total of 14 carbon dioxide
samples were taken.
Comparative rainfall studies using different types of windshields were a limited success in the absence of heavy precipitation
and winds, with the gauges having windshields giving the same results as
the unshielded ones.
The facsimile equipment was in operation during most of the
cruise. Transmissions were received in the Pacific from McMurdo, Christchurch, New Zealand and Canberra, and from Buenos Aires in the Atlantic.
Daily weather summaries were received from the Falkland Islands.
McMurdo Station
U.S. Navy: (For standard surface and upper air observations,
see SUMMARY OF METEOROLOGICAL OBSERVATIONS.)
South Pole Station
U.S. Weather Bureau: Thirty-five radiosondes were flown to an
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average height of 29,000 m., and four ozonesondes averaged 28,071 m. A
single radiometersonde, flown for test purposes, reached 19,915 m. With
the completion of electrical wiring in the seismic tunnel, the NRL radioactive fallout measurements were resumed. New 11 by 12 ft. doors were
completed for the balloon inflation shelter. A storage area adjoining
the Baker hydrogen building was finished, and a new entrance was constructed
for the surface radiation building, adding three feet of hatchway above
the snow surface. All carbon dioxide sampling equipment was received with
the exception of a power source.
Snow accunirnula.tion measured on 50 stakes was +1.2 cm. (O.46 in.).
OCEANOGRAPHY
USS Atka
Navy Oceanographic Office: From January 214 till the end of
February, 57 oceanographic stations were taken from the USS Atka in the
eastern Ross Sea. The number of stations was reduced slightly -when the
ship suffered damages during ice-breaking operations, requiring temporary
repairs at sea. The entire eastern Ross Sea was reported covered with a
concentrated mixture of old and new ice averaging 15 ft. in thickness.
USNS Eltanin
Columbia University - Lamont Geological Observatory: South of

55 0 S, hydrographic stations taken each degree of latitude consisted of a

deep and a shallow standard hydrographic cast and a surface sample. For
each water sample, the salinity, oxygen, nitrate, phosphate, silicate and
pH values were determined. The pattern of complete stations was broken
in the Antarctic Convergence area along 114 0W., where four shallow casts
(to 12 50 M. ) were interspersed with regular stations, and again near 680s.
where three complete stations spanned a distance of 30 latitude. Bathythermograph observations were made hourly during the entire cruise for a
total of 1341 casts, and surface salinities were taken approximately every
10 miles. All salinities were processed aboard ship until station 6, when
the determinations were suspended. Collection continued, however, and
samples were labeled and stored.
Equipment losses and failures were minimal. One protected
reversing thermometer, two bathy-therxnographs, and five messengers were
lost in the course of 65 days at sea.
Salinity samples (850) were processed at the Hydrographic Office
of the Chilean Navy when the ship returned to Valparaiso. Hydrographic
data were worked up after each station and running profiles of temperature
were kept along 1150W and 870w . A salinity profile was also drawn up as
far as station 15 . Bathythermograph information was added to the temperature
profiles at the Antarctic Convergence and other areas where additional
information was needed between hydro stations. Along 1150W the Antarctic
Convergence was found to lie between stations 4 and 5 at approximately
58 040 1 5 where a sharp drop in temperature from 5.11.0C. to LO O C. occurred
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within 5 miles. Station 5 had a well-defined minimum at a depth of about
300 in., whereas station Li. exhibited no minimum. A steep incline of the
300, 2.5 0 , 2.0 0 , and 1.50C. isotherms was found between these stations.
In the profile for station 6 the minimum is not as well defined as at
station 5, and in fact, does not go below 2 0C. This leaves an isolated,
closely contoured mass of water to the north with temperatures of less
than 2 0C. surrounded on all sides by warmer water. Bathythermograph
traces confirm the existence of the isolated masses, and others were also
found along this meridian. The Convergence remained difficult to pinpoint,
however, as surface temperatures rose and fell significantly between 5805
and the ice. Not until approximately 62 045 1 S did a minimum occur at less
than 200 m.
Characteristic of the southward leg along 1150W was a surface
layer of warm water which persisted into the ice. Station 19 at 100S
showed cold surface water of about -1.2 0C. due to the presence of ice;
then a maximum of -0.1 0C. at about 25 m., believed to be part of the
warmer southward extending surface waters; the antarctic surface water
with a minimum of -1.5 0 C. at 15 in.; and a final maximum of +1.53 0 C. at
300 m., presumed to be the remains of the south-flowing Pacific deep warm
water. These characteristics were repeated along the ice front.
Along the 87 0w meridian, complete stations were taken as far
north as 62 0 S. The Antarctic Convergence is believed to have occurred at
about 63030?S where the surface temperature rose from 2.9 0C. to 4.0°C in
an hour between stations 30 and 31. At station 30 there were two
temperature minima, one at 10 in., the other at 190 in. Station 31 had one
minimum at 210 in.
The position of the southern tip of the 2 0 C. isotherm and its
attendant core of warm Pacific deep-water suggests division of the South
Pacific water masses into two patterns. At 115 0 the tip of the isotherm
occurred at 63030'S. This compares well with Discovery profiles 14 and
15 well to the west, but not with Discovery profile 16 much nearer and to
the east. Discovery profile 16 shows the core extending to 10 0S at
meridian 1
data from the Russian ship, Ob', extend it to 65030'S
along 1090. TI-us there is a significant northward retreat of the 20C.
isotherm as one comes west from the Antarctic Peninsula. West of 1150w
the situation seems to stabilize.
Florida State University: As on past cruises, the piston corer,
the five-foot Blake Trawl, the Peterson grab sampler, and the bottom
camera were the chief tools in the marine geology program. In all, 31
cores were attempted and 35 core sections were recovered. The average
length of core sections for 30 cores taken in deep water was 1203 cm.,
which is by far the highest average of any Eltanin cruise. Seven three-pipe cores were successfully accomplished and, for the first time, three
four-pipe cores were taken. Two of the four-pipe cores exceeded 22 in.
It is believed that the longest cores are undisturbed; however,
final determination of the success awaits laboratory analysis at Florida
State University in April.
Minor equipment problems encountered during the cruise included
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the failure of a safety pin release device on the piston corer dredging
arm and the failure of the bottom camera on nine of the 31 stations
attempted.
On the southbound leg of Cruise 11, which traversed the midwestern portion of the Bellingshausen basin, the first two cores were
taken on the southeastern flank of a series of rises occupying the
northern margin of the basin. From a depth of approximately 1800 fathoms
on the rise, the bottom slopes southward at a rate of 50 feet per mile
to the abyssal depth of 2600 to 2800 fathoms. This particular section
of the basin is of uniformly low relief. In the vicinity of 67°S the
bottom slopes upward at 16 feet per mile toward the Antarctic Continent.
Leaving the abyssal depths of the basin, the bottom topography changes
to low rolling hills and hummocks with relief varying from 100 to 1200
feet. During the eastward traverse along 70 0 S the precision depth
recorder often showed evidence of a shallow sub-bottom reflection and
stiff, compacted clay usually stopped core penetration at about that depth.
Bottom topography along the northbound leg along longitude
line 87°W is somewhat irregular: local relief in this area varies from
50 to 100 feet with occasional east-west trending valleys and ridges
present. The observations along 87°w tie in closely with topographic
observations made on Cruise 10 in the eastern section of the basin. The
abyssal depth of 2700 fathoms encountered to the west was never reached
on the northbound traverse which terminated at 620S.
The results of the cruise generally confirm the sedimentation
boundaries delineated in the Oceanographic Atlas (H.0.Pub. #105).
However, the separation between the globigerina ooze to the north, a
red clay zone, and the diatom ooze to the south is not clearly indicated.
Yale University (Distribution of Trace Elements):During Cruise
11 a series of water samples was taken for the study of trace elements
in the Pacific Ocean. Previous work has suggested two possible factors
which may influence trace elements of the ocean: a) in areas of high
organic productivity the concentration of barium appears to increase with
depth and is enriched in the bottom sediments suggesting that marine
organisms play an important role in determining the trace element concentration at a given location. Cobalt and silver have also been
observed to increase with depth in areas of high productivity although
no data are available for these elements in the underlying sediments;
b) water flowing out of the Antarctic Ocean appears to be higher in
cobalt and nickel content than water of the Atlantic Ocean suggesting
that the Antarctic Continent may be a primary source of dissolved
inorganic material. Because the Antarctic Ocean is characterized by
high organic productivity and proximity to the Antarctic Continent the
operations of the Eltanin in these waters offered an opportunity to
collect sea water and geologic materials for trace element analysis which
might elucidate further the previously-observed features of trace element
distribution in the ocean.
The original plan was to collect water from at least six
different depths at each of approximately 20 stations north and south
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of the Antarctic Convergence and along the ice edge, and reoccupy two
stations off the Chilean coast, where samples were collected by the
Vema in January, 1961. After using six sample bottles at the first
three stations, the number was increased to eight per station to
provide closer spacing of samples. A total of 131 water samples were
taken in the course of the cruise, and in all cases, the Bolt non-metallic water samplers were used. These bottles were generally
successful but some jamming of the opening mechanism on the bottles
was encountered. The problem was solved by using light-weight lead
messengers. In addition to the major sampling program, nine samples
were taken with Van Dorn bottles; 20 from the ultracentrifuge samples
will be used as a check on possible sources of contamination in the
other samples. Twenty plankton samples were taken to determine the
composition of particulate matter present in the water.
STATION SEISMOLOGY
Byrd Station
Coast & Geodetic Survey: Seismic phases identified in
February totaled 103.
South Pole Station
Coast & Geodetic Survey: The program became fully operational
on the 27th after completion of tunnel construction. A radiant heater
was installed in the recording room, and power and signal lines were
mounted between the seismometer and the Helicorder.
TRAVERSE OPERATIONS
Byrd Station
University of Wisconsin and Coast & Geodetic Survey: From its
January 21 location at 83°54'S, 53000tW, the traverse party returned to
the December 5 cache at 82 0OLi. 'S, 89 020'W. From this point the route lay
past the Whitmore Mountains to a turning point at 83 040 1 s, 112 0W, from
which the traverse party returned directly to Byrd Station, arriving on
February 20. Seismic reflection measurements were made at 11 points
during February with reflections timed between 0.8 and 1.8 sec.
The traverse covered 1,450 nautical miles in 92 days. Forty-five
seismic reflection points and one reversed 'eflection profile indicate
nunataks between the Sentinel and Thiel Mountains projecting from a ridge
rising gently to sea level. Deep sediments north of this ridge extend to
the Filchner Ice Shelf. In one small area west of the Whitmore Mountains,
the depth of the ice was found to be 3,400 m. A total of 520 gravity and
2060 magnetic points confirm the seismic observations.
Twenty-five temperature measurements taken in 10 holes indicate
cold ice in the area of a suggested ice stream. Other accomplishments of
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the traverse party included the establishment of two small stake networks
for strain measurements, collection of 80 m. of ice cores for micrometeoritic
and glaciological studies, water sampling from 10 . stations for chemical
and stable-isotope analyses, electrical resistivity measurements at nine
stations and rock sampling from two nunataks.
UPPER ATMOSPHERIC PHYSICS
Byrd Station
Aurora and Airglow, Arctic Institute of North America: A new
35mm all-sky camera was tested and installed in the northeast corner of
the aurora tower. Other equipment is in good working order.
Forward Scatter, National Bureau of Standards: The forward
scatter transmitters continued to perform well, with the Output of each
transmitter remaining steady at 600 watts. No change in signal-to-noise
ratio was noted.
Geomagnetism, Coast & Geodetic Survey: Fourteen sets of
observations were taken for baseline determinations. Monthly means of
absolute values were as follows:
declination ...... . 68°30.l'
horizontal field .. 15,829 g.
vertical field .... 57,406 g.
Ionospheric Absorption National Bureau of Standards: Very
heavy absorption occurred toward the end of the month with continued
apparent correlation with micropulsations during many events.
Ionospheric Soundings, National Bureau of Standards: Severe
equipment problems were experienced during the early part of the month
and several daily records were lost. By the end of the month the
ionosonde was operating on a full schedule but the quality of the records
remained substandard.
The incidence of blackout, blanketing and spread E again
increased over the previous month, while critical frequencies continued
to drop. The maximum median value of foF2 decreased by 0.1 Mc./s. and
occurred at 1600 local time. The minimum median value of foF2 for
February, occurring at 0400 local time, was 3.7 Mc./s., a decrease of
0.2 Mc./s. from the January value.
Micropulsations, National Bureau of Standards: Equipment
operated well with only minor problems. Considerable magnetic activity
was noted throughout the month.
Radio Noise, National Bureau of Standards: When the base power
line has been completely installed at the radio noise building, this
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program will be re-activated. The riometer and micropulsation equipment
will also be installed there for greater ease of maintenance.
VLF and ELF, Stanford University and Pacific Naval Laboratory:
All Stanford systems performed well with practically no loss of data. A
fluxgate magnetometer was put into operation during the month and a
preliminary comparison with instruments of the geomagnetism program showed
that the new instrument was working satisfactorily.
An antenna, preamplifier, and cables were installed for new
narrow-band receivers.
Most of the National Bureau of Standards' phase measuring
equipment, operated by Stanford observers, worked well with the exception
of the chart recorders, which remained unreliable with considerable
discontinuity and loss of data.
The month was generally active, with the whistler rate increasing
slightly from a low level in January. Again much low frequency chorus
was observed around 1 Kc./s. with peaks between 1530 and 2000 GMT.
Occasionally, the whole frequency spectrum of chorus was observed to
change rapidly. Bursts of high frequency hiss to 8 Kc./s. and above were
often observed between 0000 and 0400 GMT, many times in conjunction with
micropulsations and preceding an absorption event by 2 - 10 rain. Several
instances of long-term periodic emissions were identified from chart
recordings. The emissions had periods of about 30 sec. and lasted up to
30 mm.
Signal strength of the VLF transmitter NPG exhibited minima
at about 1235 and 1330 GMT at the beginning of the month, shifting to
about 1300 and 1240 GMT at the end of the month.
Eights Station
Aurora, Arctic Institute of North America: The patrol
spectrograph twilight program was initiated on February 29. An
electrically-driven zenith drive was constructed to keep the spectrograph pointed continuously toward the sun during the program. The
double-walled plastic dome of the auroral tower was replaced with the
original spectrograph dome, leaving the field of vision of the spectrograph unobstructed during favorable weather and making it possible to
observe through a single-walled dome during adverse conditions. The
auroral tower defroster is controlled thermostatically, and has so far
kept the domes free of frost.
Geomagnetism, Coast and Geodetic Survey: The magnetograph
operation was normal throughout the month. The Mercer clock stopped on
the 26th and was manually rewound. The monthly means of absolute values
were as follows:
declination .......32°+5.9'
horizontal field .. 21,054 g.
vertical field .... 48,339 g.
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No SSC's were noted, but SC was observed on the 20th at 1138 GMT.
A 31 minute change of declination on the 21st at 0535 GMT was correlated
with a large micropulsation event during a moderately disturbed day.
VLF and Micropulsations, National Bureau of
was a quiet month with only a few small events. Only
troubles were encountered. A mechanical fault in the
chart recorder was repaired, and 24 hours of VLF film
failure.

Standards: February
minor equipment
micropulsation
lost due to a tube

USNS Eltanin
Airgiow, University of Alaska: Extended periods of daylight
and continual overcast were the two major problems in the photometer
operation. Deck lights and survey lights caused some interference.
Cosmic Rays, Bartol Research Foundation (Stanford University
Observer): The operation of the meson telescope continued with few cases
of major failure. Some problems with the timing circuits and the chronometer interrupted the chart recordings, but midway through the cruise
most of the difficulties had been eliminated. Power failures during
the last two weeks of the cruise were of short duration. Daily data
messages were sent for a while in the latter part of the cruise, and a
shortened form of daily report is being developed by personnel of the
Bartol Research Foundation in an effort to reduce the amount of traffic.
Ionospheric Absorption, University of Alaska: The 30 Mc./s.
riometer was in continuous operation throughout the cruise. Equipment
breakdown and failure occurred only twice with a few hours of recording
time lost. Like the radio noise program, the riometer installation is
adversely affected by the proximity of the ship's radio antenna.
Radio Noise, National Bureau of Standards: The radio noise
program was operated continuously during the port call at Punta Arenas.
Noise bursts from the ship's transmitter continued to interfere with the
program. Plans to eliminate the interference have been initiated. Certain
pieces of equipment, replaced by spares on board, are being returned to
the United States for overhaul.
VLF, Stanford University: Having been operated on a reduced
scale during the previous several cruises, the recording program was
expanded slightly on this cruise with the recording of NPG (24Kc./s.)
signals. While no regular recordings were made, the new 88 Kc./s.
receiver was operated on a number of occasions, as was the HF equipment,
which now has been equipped with a directive antenna operated by the
ship's gyro. Except for some difficulties with the tape recorder, the
broadband VLF program operated satisfactorily.
The whistler rate was considerably lower on this cruise than
on the last, with only a few days of moderately high activity. Many
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days had rates of less than 10 per day, and only three il rates above
five per minute, the highest being 6.9. Screw noise early in the cruise
probably obscured many weaker whistlers.
In the narrow-band recording program, only NAA was monitored
aboard the ship. In the early part of the cruise, echoes were generally
weak, becoming rare after about the third week, and picking up again
during the latter part of the cruise when the ship was closer to the
magnetic conjugate of NAA. While NSS echoes were rarely heard early in
the cruise, fairly strong ones were obtained when the ship was in the
vicinity of the NSS magnetic conjugate.
In the HF experiment, the new antenna rotator seemed to
operate satisfactorily under all conditions. Short periods of recordings
were made on 30 and 60 Mc./s. for testing purposes and to consider the
feasibility of continuing the noise measurement experiment. Both the
30 and the 60 Mc./s. receivers exhibited considerable variations in gain
with changes in the heading of the ship relative to the antenna. Signals
from the IGY backscatter sounder at Thule, Greenland, were received on
the 18 Mc./s. receiver on a number of occasions, even at 70 0S although
reception was more consistent further north.
McMurdo Station
Cosmic Rays, Bartol Research Foundation: The three-unit
super neutron monitor with a counting rate about 40 times that of the
original monitor was completed during the month and one unit is in
operation. The other units will be placed in operation. in the near
future.
Forward Scatter, National Bureau of Standards (Bartol Research
Foundation Observer): The forward scatter receiver was installed in the
cosmic ray building but the receiving antenna has not yet been erected.
Construction workers completed a hut in one of the USARP warehouses
(Building 12) to house the McMurdo-Vostok transmitters.
HF PropagationU.S. Army Signal Radio Propagation Agency:
Transmitters located in the Navy transmitter building operate continuously
on fixed frequencies in the 5, 10, and 20 Mc./s. bands for monitoring in
Okinawa and New Jersey. The equipment is maintained by Navy personnel
while the Bartol Research Foundation cosmic-ray physicist performs weekly
inspections.
South Pole Station
Aurora and Airglow, Arctic Institute of North America: An
observation platform was completed for the aurora tower. Test runs were
made with the all-sky camera and patrol spectrograph.
Cosmic Rays, Bartol Research Foundation: Some drifting was
observed on all channels of the neutron monitor. Interference from the
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ionosonde was nearly eliminated from the meson telescope.
Forward Scatter.-National Bureau of Standards: The forward
scatter receiver operated well, with sporadic E present on much of the
records. A 6.5 kw electric heater was installed for the winter.
Geomagnetism, Coast & Geodetic Survey: The magnetograph was
placed in operation on the 27th but had to be turned off again on the
28th because of an erratic time recorder. A new time-marking device is
being used after modifications which were necessary to accommodate a
new chronometer. False ceilings and new heaters were installed in the
absolutes and variations buildings and both buildings were completely
rewired. A visible-display magnetograph was set up but has been
inoperable because of difficulty with its selenium cells. Attempts are
being made to devise a photocell arrangement to replace the selenium
cells. The low voltage power system was modified to provide auxiliary
power in the event of a station power failure.
Ionospheric Absorption, National Bureau of Standards: Absorption
activity continued to increase during the month with only three days
without an absorption event. Peak activity occurred on the 8th, 9th, and
10th. On the 27th equipment was shut down for rewiring and a spare riometer
was placed in operation. However, this unit began self-oscillating and
no useful records were obtained. When a spare feeder to the riometer
antenna was broken, impedance adjustments could only be made with difficulty
and a new feeder was installed.
Ionospheric Soundings, National Bureau of Standards: Numerical
values for foF2 were recorded 31 percent of the time with most values
uncertain because of spread F. Again this month there was little
variation in the critical frequencies, and foF2 was usually near 4.1 Mc./s.
F min was observed to 0.3 Mc./s. with some echoes (mostly F) other than
the E-layer beginning to appear at the end of the month. The following
phenomena account for the missing values of foF2: 23 percent type F,
12 percent type A, 7 percent type R, 6 percent type H, Li. percent type W,
Li. percent type C, about 1 percent type B, and less than 1 percent type S.
VLF, Stanford University (National Bureau of Standards Observer):
Hiss and chorus continued with the same intensity and frequency of
occurrence as in the previous summer months. Scattered whistler activity
was recorded after the 6th with peak activity at 2350 GMT, just after
chorus activity had ceased.
On the 23rd, a strong periodic burst was recorded which lasted
about two hours. Hiss and chorus activity were both high on this day.
A new three-element beam antenna was installed for the WWV receiver,
greatly enhancing reception. Few time signals have been missed since the
addition of the beam antenna. On the 26th, recording was obscured by a
high level of hum which had developed during the night.
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EXCHANGE SCIENTISTS
At Vostok (U.S.S.R.) the University of Alaska physicist John Jacobs
reported in late February that the scientific programs were being limited
due to low voltage and frequent power failures, and a complete reevaluation
of the electrical system was under way. The VLF program operated routinely
under the limitations of the electrical power situation. The first VLF
emissions were recorded on February 11 consisting of a series of long hooks
and rises occurring from 0510 to 0630 GMT. Magnetic activity at this time
was normal. Modification of a transformer system decreased hum by at
least 0.5 db. Hiss and infrequent dispersed emissions were recorded.
The forward scatter system began working on February iii.. Signal
strengths we re lower than expected, but improvement is anticipated with
a change in electrical power at both the transmitter and receiver sites.
In the last week of February, final resupply flights were made to
the station which is manned by 12 Soviets, one Czech, and the U.S. scientist.
At Byrd Station, Dr. V. S. Ignatov from the Arctic and Antarctic
Scientific Research Institute (U.S.S.R.) continued riometer and VLF
recording experiments.
Two Chilean students participated in Cruise 11 of the USNS Eltann.
They were Enrique Araya Pfeng of the Catholic University of Valparaiso
and Sergio Avaria Placier of the Institute of Biology of the University
of Chile, Via del Mar. Mr. Pfeng participated in the bathythermograph
watch and the hydrocast operations of the Lamont Geological Observatory
hyth'ographic program. Mr. Placier assisted the Lamont microbiologists
and in addition collected phytoplankton samples which are being returned
to the University of Chile for study. These samples greatly increased
the plankton collection of the Marine Biological Institute at Monte Mar.
* * * * *
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LA.)

SUMMARY OF METEOROLOGICAL OBSERVATIONS - FEBRUARY 1964
Byrd.

Station
Temperature, °C
-22.6
Average
- 8.9
Highest
-38.3
Lowest
Station Pressure (inches)
24.012
Average
24.32
Highest
Lowest
23.19
0.11
Precipitation (inches)
1.1
Snowfall (inches)
Wind.
N
Prevailing direction
12.8
Average speed. (knots)
Fastest mile (MPH)
31
--Peak gust
6.6
Average Sky Cover
No. clear days
5
No. partially cloudy
11
No. cloudy
13
No. days with visibility
less than * mile
6
42
No. Radiosondes
Avg. height of Radiosondes
28,831
4
No. Ozonesondes
32,6911.
Avg. height of Ozonesondes
--No. Radionietersond.es
Avg. height of Radionietersondes ---

Eights
Station

Hallett.
Station

McMurdo
Station

South Pole
Station

-18.2
- 5.6
-30.6

- 11.1
+ o.6
- 8.3

-11.2
- o.6
-21.8

-4-2.2
-26.1
_L.i 9. 11.

29.29
29.70*
29. 11*
0.11-0
11.. 00

20.269
20-509
20.153
Tr
Tr

SW

E
13.11.
51

NNE**
13.1
21

o.8

9
20

7.4
5
6
18

15
hi.

12
6

11
-------------

0
58
30,213
---------

3
43
28,633
---------

0
35
29,000
4
28,011
1
19,915

21.915
29. 9h1I*
29.235*
0.16
11.6
S

9.3
35
35
8.2
1

29.286
29.10*
28.28*
0.85
12.9
7.4
11.5

0

3.9
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All figures above have been taken from radio messages and are unconfirmed.
* Sea-level pressure
XX North defined along 00 Greenwich
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