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U.S. ANTARCTIC RESEARCH PROGRAM, 1966

This coming austral season, the 1965-66 summer and the
1966 winter, will be the 10th consecutive year of con-
centrated U. S. research in Antarctica. The anniversa-
ry will be marked by major airlift operations in sup-
port of investigations in inland, areas, remote from the
gateway at McMurdo Sound. As in years past, the U. S.
Antarctic Research Program is conducted under the
auspices of the National Science Foundation while the
logistic support is provided by the Department of
Defense through the U. S. Navy's "Operation Deep
Freeze". A detailed account of the coming year's re-
search activities, both in the field and at stateside
laboratories, is given on the following pages.

A significant event will be the establishment of a
small, temporary year-round station in the heart of
the unexplored plateau area of East Antarctica lying
between the South Pole and Queen Maud. Land. The
tentative location of Plateau Station, 19030 ' S. and
400E., is on the high center of the ice cap with ele-
vation expected to be about 3,400 meters (11,000 feet).
Weather conditions should be typical of the interior of
the Continent with light winds, negligible accumulation,
and minimum surface temperatures of -85°C. (-1220F.) or
below. Meteorologists will investigate weather and
climate; their collections of snow samples will be of
significant value since a few meters depth may represent
the deposition of a hundred or more years. The station
location will be near the auroral belt, and studies will
be conducted of the aurora, geomagnetic variations and
VLF signals.

Plateau Station is planned to be the terminal point of
the second leg of the South Pole-Queen 11aud Land Tra-
verse. The 1200-mile traverse route will lie from last
year's terminus, the "Pole of Inaccessibility" (82.10S.

55 °E .), westward perhaps to lO°W., then bacY. to the east
to the Plateau Station. Again this year, the traverse
will have international participatic, with Dr. E. E.
Picciotto from the Free University 01 russels and Ohio
State University, a member of last year's party, lead-
ing the group. Olav Orheim, a Uorwegian, will partici-
pate as a glaciologist under the aucices of the ::orsk
Polar inst itutt.

Eights Station, an outpost for	er-tnosphere research,
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will be closed in November 1965, after the conclusion
of the program of investigation planned for the Inter-
national Years of the Quiet Sun. Established in 1962
as a center for conjugate studies with Quebec City,
Canada, Eights has been a difficult station to sup-
port logistically. Long since buried in the snow, the
prefabricated station buildings will be left intact
for possible future occupancy.

A major assault will be made to complete the work in
the vast Pensacola Range, discovered in January 1956.
Geologists from the U. S. Geological Survey, who have
already spent two summers in the southern portions of
these mountains, will be joined this summer by geo-
detic engineers, geophysicists and biologists. Com-
bined use will be made of the C-130 Hercules, the
U.S. Army UN-lB turbine helicopters and a C-li-I Dakota
to support the scientists and engineers.

In the ocean area surrounding the Continent, the USNS
Eltanin continues its year-round, multipurpose re-
search program. Cruise 20 will start at Auckland in
mid-September 1965 and end in Valparaiso two months
later. Two cruises will then be made in the south-
east Pacific and the Scotia Sea before the vessel
heads west to New Zealand again in April or May of
1966. In the present plans for the Eltanin, a Ross
Sea cruise will take place in early 1961.

In all, some 200 U. S. scientists will travel to Ant-
arctica to undertake about 30 field projects from
October to March; about 40 will remain on the Conti-
nent during the winter. These scientists and those
working on USARP projects in the United States, are
representatives of more than 50 universities, pri-
vate organizations, and Federal agencies engaged in
this year's program.

The project summaries given on the following pages
are a composite of the grants awarded by the
National Science Foundation as of September 1 in
support of USABP-66. The projects are grouped
into major disciplines; within each group, they are
listed in the following order: field, Eltanin, and
stateside.
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BIOLOGY

Project Title: THERMAL-METABOLIC RELATIONSHIPS IN STENOTHERMAL FISHES
Operations Area: MCMtJRDO STATION
Institution: UNIVERSITY OF OREGON
Principal Investigator: ROBERT W. MORRIS

The ability of stenotherinal fishes to make compensatory metabolic
rate adjustments at relatively high temperatures will be studied. Obr
servations, to be carried out over a period of three austral summers, will
include respirornetric and heat production measurements and determination
of the effects of thyroxine, thiourea, and thiouracil. A comparative
study of tropical and temperate fishes is expected to illucidate factors
which govern patterns of geographical distribution of fishes.

* * * * * * *

Project Title: SUDiIARIE ECOLOGY, ACOUSTICS, AND PARASITOLOGY OF
LCui)ONTIITE SEALS

Operations Area:	CNJPLu AFEA
Institution:	J YORK ZOOLOGICAL SOCIETY
Principal Investigators: PAUL L. J. MONTREtJIL

The ecological observations of the Weddel].
ties will be deferred. Seals will be collected
fran a ship, and their gastro-intestinal tracts
parasites at the laboratory. A search will be
crabeater seals from an icebreaker in the pack

****** *

Project Title: ECOLOGY OF SOME ALGAE
Operations Area: i'CNURDO AND HALLETT AREAS
Institution: OHIO STATE UNIVERSITY
Principal Investigator: DERBY D. KOOB

A continuation Of previous field work, this project is to include:
quantitative analysis of phytoplanicton, using millipore membrane filters;
temperature and conductivity investigations, using a portable induction
salinometer; recording o± light by means of a submarine photometer; and
chemical anlyses by colorimetric and titrametric methods. The studies
encompass both fresh-water and terrestrial algae.

*******

Project Title: AVIAN POPULATION
Operations Area:	CIUBiN. AND CAPE CROZIER AREAS
Institution: JOHNS HOPKINS UN I\RSITY
Principal Investigator: WILLIAM J. L. SLADEN

Objectives of this continuing research project are to determine the
population dynamics of birds through the build-up of marked Ad4Lie penguins
and s1cias of K,.own age. Data will be collected on recovery rates, behavior.
and movements of previously banded birds, and an international scheme of
marking techniques for antarctic avian biological studies will be insti-
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tuted and coordinated. Band designs and marking techniques will be refined.
A visit will be made to Macquarie Island for examination of Australian
bird-banding work.

*******

Project Title: ENTOMOLOGICAL RESEARCH
Operations Area: MCMtJPLDO AREA AND PENSACOLA MOUNTAINS
Institution: BERNICE P. BISHOP MUSEUM
Principal Investigator: J. LINSLEY GRESSITT

Summer field research will continue to determine the occurrence and
habitat of the terrestrial fauna in unexplored and ice-free areas. Speci-
mens will be sought in all habitats for reference collections and for in-
formation on faunal distribution, ecology, and means of dispersal. In
particular, microbiological information will be sought for physiological
and food cycle investigations. Plants and soil samples will be collected
also.

*******

Project Title: COMPARATIVE BIOCHEMISTRY OF PROTEINS
Operations Area: MCMURDO AND CAPE CROZIER AREAS
Institution: UNIVERSITY OF CALIFORNIA
Principal Investigator: ROBERT E. FEENEY

Ad&ie penguin eggs from Cape Crozier will be processed at the McMurdo
Station Biolab and shipped (frozen) to the University of California for
biochemical analysis of proteins. The principal constituents to be ex-
amined include ovotransferrin, ovomucoids, lysozymes, sulfnydryl-containing
proteins, and a highly antigenic minor constituent (component 18) recently
identified. The relationships of these constituents in penguin blood serum
and tissues will be studied.

..Project Title: ADAPTATION OF THE EMPEROR PENGUIN
Operations Area: MCMUBDO, CAPE CROZIER, AND HASWELL ISLAND
Institution: JOHNS HOPKINS UNIVERSITY
Principal Investigators: WILLIAM J. L. SLADEN AND JOHN C. BOYD

In this study of the adaptative mechanisms of the Emperor penguin and
its ability to breed during the antarctic winter, emphasis will be placed
on an investigation of the physiological and behavioral mechanisms of
therrnoregulation. Related studies are to be made of spatial relations with-
in the rookery, individual recognition among birds, vocal carnmunications,
relative importance of different age groups, and the interchange of birds
between different rookeries. This project has been proposed as part of the
U.S.-U.S.S.R. exchange scientist program. The first year's activity will
permit field testing of techniques at Cape Crozier and, if possible, field
site inspection at Haswell Island, near Mirnyy Station.

Project Title: ENDOPARASITES OF VERTEBRATES



Operations Area: HALLETT AND MCMtJRDO STATIONS
Institution: ROANOKE COLLEGE
Principal Investigator: HARRY L. HOLLOWAY, JR.

During the summer, helminths will be collected at Hallett Station for
information on the biology of parasites of antarctic vertebrates and their

host specificity. During the following winter at McMurdo Station, para-
site cysts will be fed to experimental animals for data on life cycles.
These and related histological studies of preserved specimens of parasites
are necessary for information on morphology and systematics and for under-
standing the relationship of parasites to intermediate and final hosts.

*******

Project Title: PARENT-CHICK RELATIONSHIPS IN THE ADELIE PENGUIN
Operations Area: CAPE HALL ETT AREA
Institution: UNIVERSITY OF WISCONSII
Principal Investigators: JOHN T. EMLEN AND DAVID THOMPSON

Field observations will be made of the schedule of events in the estab-
lishment of individual bonds between marked chicks and their marked parents
in nesting colonies of Adlie penguins. Experimental transplants of chicks
between nests will provide data on the age at which individual recognition
is achieved, while concurrent observations and experiments on vocalization
displays and chick movements about the rookery will provide information on
the processes involved. Several chicks will be hand-reared for data on the
course of behavioral development.

*******

Project Title: ECOLOGY OF A NONPARASITIC MITE

Operations Area: CAPE HALLETT AREA
Institution: BERNICE P. BISHOP MUSEUM
Principal Investigator: J. LINSLEY GRESSITT

This study will be carried out at Hallett Station over two summers.
Data are to be collected on a free-living mite's environment, its feeding
habits, reproduction, life history, behavior, population pressure, compe-
tition and other regulatory factors, and temperature, humidity and other
tolerances.

*******

Project Title: ECOLOGICAL SURVEY OF LAUD ARTHROPODS
Operations Area: ANVERS ISLAND
Institution: BERNICE P. BISHOP MUSEUM
Principal Investigator: J. LINSLEY GRESSITT

Entomological investigations will be made in the Antarctic Peninsula
with the major effort centered at Palmer Station during the winter. In-
sect trappings will be ' made en route to and from Antarctica and during a
cruise of the Eastwind in the Peninsula area. The principal objectives are
to obtain information on cold tolerances, dispersal abilities, temperature
and humidity requirements, life cycles, food requirements, hibernation,
stages of development in which hibernation occurs, and production eff i-



ciencies of land arthropods. Shipboard trapping will provide information
on insect distribution.

Project Title: DISTRIBUTION OF MARINE FUNGI
Operations Area: ANTARCTIC PENINSULA
Institution: UNIVERSITY OF MIAMI
Principal Investigators: JACK W. FELL AND CHRISTOPHER MARTIN

Mycological research will be carried out at Palmer Station and vi-
cinity and, from the Eltanin, in off-shore waters. Studies will be made of
the distribution of fungi species; the biological and hydrographic condi-
tions affecting fungal populations in the various water masses of the Ant-
arctic Ocean; the qualitative relationships of fungi and phytoplankton;
and the abundance and significance of fungi in the inshore and continental
Antarctica.

*******

Project Title: FIELD STUDIES OF JtJANIA AUSTRALIS (MART.) DR.
Operations Area: JUAN FERNANDEZ ISLANDS
Institution: CORNELL UNIVERSITY
Principal Investigator: HAROLD E. MOORE, JR.

This study is one of four U. S. projects designed to complete a bo-
tanical survey of the three islands in the Juan Fernandez group in coope-
ration with Chilean scientists. Vegetative and floral parts of the
endemic palm will be selected and preserved for morphological and anatomi-
cal studies of root, stem, leaf, flower, and fruit. Pollen will be col-
lected for cytological and palynological examination.

Project Title: VASCULAR FLORA OF JUAN FERN&NDEZ ISLANDS
Operations Area: JUAN FERNANDEZ ISLANDS
Institution: HARVARD UNIVERSITY
Principal Investigator: OTTO T. SOLiBRIG

As part of a U.S.-Chilean expedition to the Juan Fernndez Islands,
the vascular flora will be surveyed for cytological, anatomical and her-
barium materials, and for data on pollinators. These collections will be
used in the analysis of ancient, phytogeographic connections with remote
floras, and should provide unique additions to U. S. herbaria.

*******

Project Title: LICHEN AND FRESHWATER ALGAE FLORA OF JUAN FERNANDEZ ISLANDS
Operations Area: JUAN FERNANDEZ ISLANDS
Institution: MICHIGAN STATE UNIVERSITY
Principal Investigator: HENRY A. IMSHAUG

Representative collections will be obtained of cryptogamic plants for
information on their habitats and distribution. Attention will be given to
vegetational differences among the three islands comprising the Juan
Fernndez group. It is expected that the terrestrial cryptogamic flora will
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yield many new species and that comparison of these species with the vascu-
lar flora will be of biogeographic significance.

*******

Proj ect Title: BRYOPHYTES OF THE JUAN FERNANDEZ ISLANDS
Operations Area: JJAN FERNANDEZ ISLANDS
Inst itut,ion: UNIVERSITY OF WISCONSIN
Principal Investigator: RAYMOND E. HATCHER

This study is one of four U. S. programs planned as part of a complete
botanical survey of the Juan Fernndez Islands. It encompasses the col-
lecting of representative specimens of hepatics and mosses to determine the
rate of endemism of the insular flora, the recording of information on the
origin and distribution of Antarcto-Tertiary floras, and the establishment
of a pure culture collection of species of Hepaticae.

46 * * * *

Project Title:	YSiOLOGY OF TEE }ILL EUHTAUSIA SUPEBBA
Operations Area: USNS ELTANIN
Institution: DE PAUL UNIVERSITY
Principal Investigator: NARY A. MWHINNIE

Research on the metabolic interrelationship of low temperature adapta-
tion of crustaceans continued during Eltanin Cruises 11, 18, and 19. Bio-
chemical patterns in the endemic, cold-adapted Euphausia superba were
examined in order to define the metabolic characteristics of non-induced
cold adaptation and to establish relations between the naturally-occurring
phenomenon and that experimentally induced. A study on isotope incorpora-
tion into antarctic euphausiids was conducted concurrently, for data on the
turnover rates of radio-active rare-earth elements in the soft tissues.

*******

Project Title: ECOLOGY OF SKELETAL PLAN}TON
Operations Area: USNS ELTANIET
Institution: 1C'OLtJ3IA TTRSITI	/
Principal Investigator: ALLAN W. H. BE

Continuing the ecological investigations of zooplankton in the Ant-
arctic Ocean from aboard the USNS Eltanin, emphasis will be placed on the
collection of Pteropoda, Foraminifera, Ostracoda and Coccolithophoridae,
and physical and chemical oceanographic data. The program involves a com-
plete space-time distributional investigation of plankton in the water
column with emphasis on the ecology of skeletal plankton, including hori-
zontal distribution of ostracods, using the Antarctic Convergence as a
point of reference for information on zoogeographic zonations and vertical

migration.

-. * -. * .-

Project Title: PRODUCTIVITY STTTIES OF ANTARCTIC WATERS
Operations Area: USNS ELTANIB
Institution: TFXAS A & M RESEARCH FOUNDATION



-

Principal Investigator: SATED Z. EL-SAYED
Primary productivity and standing crop of phitoplankton will be studied

in the Antarctic Ocean during trans-Pacific cruises of the Eltanin. The
data obtained will document biological productivity values and their physi-
cal and chemical parameters in a little-known ocean area, and will provide
a basis for comparison with earlier fertility determinations of antarctic
waters.

Project Title: LIPID COMPOSITION OF MARINE ORGANISMS AND SEA WATER
Operations Area: USNS ELTAITIN
Institution: TEXAS A & M RESEARCH FOUNDATION
Principal Investigators: LELA M. JEFFREY AND MESTOR R. BOTTINO

The objectives of this study are to determine the effect of temperature
on the lipid composition of plankton and fish; the influence of temperature
on polyunsaturated fatty acid metabolism of marine organisms; the changes
in the triglyceride structure and fatty acid composition of marine oils as
they pass through the food chain; and the relations of kinds and amounts
of marine water lipids with plankton production in antarctic and Gulf of
Mexico waters.

Project Title: PATTERNS OF VERTICAL AND HORIZONTAL DISTRIBUTION OF THE
PELAGIC FAUNA IN ANTARCTIC SEAS

Operations Area: USNS ELTANIN
Institution: UNIVERSITY OF SOUTHERN CALIFORNIA
Principal Investigator: JAY M. SAVAGE

Emphasis in this collecting program will be on biological sampling a-
long the continental slope and associated shelves, ridges and rises of Ant-
arctica, Chile, New Zealand and Australia, for information on the distribu-
tion, zonation, and bio-mass of the antarctic fauna. Sampling of the ant-
arctic and sub-tropical convergence zones should provide data on the sea-
sonal, vertical, and latitudinal displacements of species of fish and
plankton in the open ocean.

*******

Project Title: PHYTOPLANKTON AND TRACE ELPU1ENTS
Operations Area: USNS ELTANIN
Institution: UNIVERSITY OF MIAMI
Principal Investigators: E. J. F. WOOD AND E. F. CORCORAN

A study will be conducted from the Eltanin of phytoplankton ecology
between the subtropical convergence and the edge of the pack ice in the
Pacific sector of the Antarctic Ocean. The research has three objectives:
comparison of ph,rtoplankton profiles in the Antarctic with those of warmer
waters; study of the concentration of biologically important trace elements
in antarctic waters with respect to phytoplankton species, for comparison
with those of warmer waters; and analysis of deep samples of ph'toplankton
to determine if living phytoplankton organisms sink in the high-density
antarctic waters.



Project Title: ARTICULATE BRACHIOPODS
Operations Area; USNS ELTANIN
Institution: UNIVERSITY OF PITTSBURGH
Principal Investigators: HELEN MCCAON AND RALPH BUCHSBAUM

Brachiopoa specimens will be collected from the Eltanin for physio-
logic and ecologic comparisons of major faunal types. Selected specimens
will be kept alive aboard ship in aquaria with circulating sea water, for

later shipment to the United States and detailed examination in the labo-

ratory. Measurements will be made of filtering currents for data on the

pattern of feeding currents and the relative rate of flow. Information
will be sought on the morphology of the lophophore, its supporting
structure, and inhalant and exhalant current patterns, shell and muscle
structure, and brachiopod population.

Project Title: SYSTEMATICS AND GEOGRAPHY OF CEPHALOPODS
Operations Area: USNS ELTANIN
Institution: UNIVERSITY OF MIAMI
Principal Investigator: GILBERT L. VOSS

Cephalopod studies will be continued from the Eltanin and at the Uni-
versity. The objectives of this research are to complete the identifica-
tion of current and future collections of antarctic cephalopods, both
pelagic, bath,rpelagic and abyssal, and to delimit their faunal composition,
the levels at which they live, and their approximate numbers. A major ob-
jective is to determine the distribution of the fauna northward and its
relationship to the Magellanic and Cape fauna of South Africa.

*******

Project Title: A BIOGEOCHEMICAL STUDY OF THE SKELETAL CARBONATES OF THE
BENTHIC ORGANISMS IN THE ANTARCTIC SEAS

Operations Area: LTNITEDTATES - -
Institution: CALIFORNIA INSTITUTE OF TECHNOLOGY
Principal Investigator: HEINZ A. LOWENSTAM

Major discoveries in the mineralogy and chemistry of mineralized
skeletons collected from the Eltanin are the basis for continuing this re-
search and extending it to include examination of the physical properties
of the skeletons for crystal sizes and fabrics by means of the electron
microprobe. The materials under study include Monoplacophorans, Poly-
placophorans, Gastropoda and Pelecypoda.

Project Title: BEHAVIOR AND ECOLOGY OF THE WANDERING ALBATROSS
Operations Area: UNITED STATES
Institution: JOHNS HOPKINS UNIVERSITY
'Principal Investigator: WILLIAII J. L. 1AI)EIT

This project is for the analysis of data accumulated during sixteen
months of field work on ?ird IlaIcL, South 3eorgia. The analysis will
provide information on the breeding biolog.j, behavior, distribution, and
plumage of species of the geru ior'e:ie. The results cf pathological
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examinations will be made available also.

*******

Project Title: ECOLOGY AND FLORISTIC INVESTIGATIONS OF LICHENS
Operations Area: UNITED STATES
Institution: OHIO STATE UNIVERSITY
Principal Investigator: E. D. RUDOLPH

The analysis of field data will continue and the results prepared for
publication.

Project Title: LICHEN FLORA OF ANTARCTIC AND SUBANTARCTIC ISLANDS
Operations Area: UNITED STATES
Institution: UNIVERSITY OF VERMONT
Principal Investigator: CARROLL W. DODGE

In this continuous study, manuscripts are in preparation on the lichen
floras of Antarctica, the Crozet, Kerguelen, Heard, Macquarie, South
Georgia, Falk-land ., and Staten Islands, and Tierra del Fuego. The work in-
cludes identification of recent collections, comparisons with type mate-
rials, and examination of older specimens.

*******

Project Title: THE SYSTEMATICS, DISTRIBUTION AND ORIGIN OF DEEP-SEA
MARINE ISOPODA

Operations Area: UNITED STATES
Institution: DUKE UNIVERSITY
Principal Investigator: ROBERT J. MENZIES

The systematic analysis of previously collected benthic Isopoda will
continue. Curatorial assistance will be provided for the orderly accession
of the materials. Accumulated collections number some 3,100 specimens
representing about 158 genera.

*******

Project Title: BlO-ACOUSTICS OF LEPTONYCHOTES WEDDELLI
Operations Area: UNIT ED STATES
Institution: WOODS HOLE OCEANOGRAPHIC INSTITUTION
Principal Investigator: WILLIAM E. SCHEVILL

The analysis is to continue of data collected last year at McMurdo
Sound, including some 400,000 feet of magnetic tape. The sounds emitted
by the Weddell seal will be correlated with the seal's actions and be-
havior, and the effects of depth on the sound emissions will be studied.

* ******

Project Title: MONOGRAPHIC ThEAtfl'T OF ANTARCTIC BRYOPHYTA
Operations Area: UNITED STATES
Institution: NEW YORK BOTANICAL GARD
Principal Investigator: WILLIAM C. STEERE
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Systematic
for the purpose
bryophytese

examination of mosses continues at the Botanical Garden
of developing a monograph and field guide of antarctic

*******

Project Title: POLAR ADAPTATION IN THE WEDDELL SEAL
Operations Area: UNITE]) STATES
Institution: UNIVERSITY OF ARIZONA
Principal Investigators: ALBERT R. MEAD AND GERALD L. KOOYMAN

Field data and collateral information obtained during the previous
two summers will be processed and analyzed. The physiological data in-
clude maximum depth of dives, maximum submergence time, normal working
depth, rates of ascent and descent, and water balance. Supportive infor-
mation includes data on dispersal patterns of adults and young, popula-
tion densities, and methods of submarine navigation.

Project Title: PHOTOSYNTHESIS AND RESPIRATION OF LICHENS
Operations Area: UNITED STATES
Institution: CLARK UNIVERSITY
Principal Investigators: VERNON AHMADJIAN AND T. P. GAN1UTZ

During the first year of a three-year program, instrumentation for
obtaining data on metabolic rates, inicroclimatic variables and micro-
ecological factors will be developed and field tested. In subsequent
years, summer studies are proposed for Hallett and Palmer Stations and at
south temperate and tropical locations to determine the photosynthetic
and respiratory rates of lichens by means of an infrared gas analyzer,
correlate metabolic rates with niicroclimatic and macro-climatic habitat
conditions, and compare antarctic data on metabolic rates and radio-
sensitivity with those fran other regions.

Project Title: PARASITES OF VERTEBRATES AND INVERTEBRATES
Operations Area: UNITED STATES
Institution: VIRGINIA INSTITUTE OF MARINE SCIENCES
Principal Investigator: WILLIAM J. I{ARGIS, JR.

Studies will continue of parasites collected previously in Antarctica,
particularly at McMurdo and Wilkes Stations and in Drake Passage. The ac-
cumulated materials are to be canpietely processed and prepared for study
at the Virginia Institute or other appropriate research institutions.

*******

Project Title: COOPERATIVE SYST1ATIC STUDIES IN BIOLOGY
Operations Area: UNITED STATES
Institution: SMITHSONIAN INSTITUTION
Principal Investigator: I. E. WALLEN

The Smithsonian Institution will arrange for cooperative systematic
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studies of antarctic biological specimens by non-staff members. Under the
arrangement, the services of competent scientists will be obtained for the
identification and description of undesignated antarctic specimen collec-
tions where large backlogs exist. Such collections include hydroids,
actinarians, trematodes (certain groups), nemerteans, nematodes, sipuncu-
lid larvae, pelagic isopods, euphausiids, shrimp larvae, diatoms,
ascidians, and certain groups of copepods.

Project Title: ANATOMICAL INVESTIGATIONS OF WEDDELL SEALS
Operations Area: UNITED STATES
Institution: HARVARD UNIVERSITY
Principal Investigator: BARBARA LAWRENCE

Four specialists, in cooperation with Harvard University will examine
the morphology of Weddell seals at Woods Hole Oceanographic Institution.
Studies will be made of the myology and osteology of the seals, the in-
ternal organs including the reproductive tract, the larynx, nasal pharynx,
trachea, and the circulatory system, and the digestive system (for para-
sites). The hide and the skeleton will be prepared for study collections
at the Museum of Comparative Zoology, Harvard University.

*******

Project Title: BENTHIC ALGAL VEGETATION OF THE ROSS SEA
Operations Area: UNITED STATES
Institution: OLD DOMINION COLLEGE
Principal Investigator: JACQUES S. ZANEVELD

Studies will continue at Old Dominion College of specimens previously
collected on Ross Island, in Victoria Lind, and in the western part of the
Ross Sea. The objectives are: a systematic treatment of the total number
of taxa collected; determination of the distribution of benthic sub-
littoral algae; data on factors limiting the horizontal and vertical
zonation; and culturing of spores for information on life cycles.

*******

CARTOGRAPHY

Project Title: ANTARCTIC MAP FOLIO SERIES
Operations Area: UNITED STATES
Institution: AMERICAN GEOGRAPHICAL SOCIETY
Principal Investigaotr: CHARLES B. HITCHCOCK

Two folios have now been published in this series: Aeronomical Maps
for the Antarctic and Physical Characteristics of the Antarctic Ice Sheet.
Folio 3, Maps and Surveys 1900-1964, will be available in 1965. Other
folios in preparation include: atmospheric conditions at pressure levels
between TOO mb. and 100 mb. for the region south of 35 0S.; the physical
features of the ocean floor of the same area and the sub-ice topography of
Antarctica; historical summation of antarctic explorations; locations of
mountain glaciers in Antarctica and on subantarctic islands; and geologi-
cal maps of Antarctica. Others are planned on surface atmospheric con-
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d.itions; magnetic components and magnetic and gravity anomalies; primary
productivity and chemical nutrients of the waters south of 3502.1atitude;
plants; marine sediment distribution; marine vertebrates; birds; physical
and dynamical oceanography; and terrestrial and marine invertebrates.

Project Title: STANDARD GEOGRAPHIC NOMENCLATURE IN ANTARCTICA FOR UNITE!)
STATES USE

Operations Area: UNITED STATES
Institution: DEPARTMENT OF THE INTERIOR
Principal Investigator: MEREDITH F. BtJRRILL

The Office of Geography continues to maintain an up-to-date nomencla-
ture of geographic features in Antarctica in accordance with the policies
of the Board on Geographic Names. Efforts are being concentrated on a
new gazetteer of names similar to the one issued in 1956.

*******

Project Title: USNS ELTANIN PLOTTING MAP
Operations Area: UNITED STATES
Institution: AMERICAN GEOGRAPHICAL SOCIETY
Principal Investigator: CHARLES B. HITCHCOCK

The Society will compile and print a base map
the area of the South Pacific from 20 0S. to 780S.,

scale of 1:7,500,000.

*******

GEOLOGY

in two sheets covering
1550E. to 550W., on a

Project Title: THE ORIGIN AND CLIMATIC IMPLICATIONS OF ANTARCTIC CIRQUES
AND GLACIATED VALLEYS

Operations Area: MCMtJRDO AREA
Institution: UNIVERSITY OF KANSAS
Principal Investigator: WAKEFIELD DORT, TR.

Studies will be conducted to determine if cirques and cirque-like
forms of valleyhead areas observed in aerial photographs are developed by
the same processes, and to compare these processes and forms with those
characteristic of temperate regions. The distribution of landforms to
present and past climatic regimes, specifically to past positions of the
regional snowline, will be examined.

*******

Project Title: PATTERNED GROUND STUDIES
Operatio:s Area: MCMtJRDO AREA
Institution: UNIVERSITY OF WISCONSIN
Principal Investigator: ROBERT F. BLACK

Soil temperature recording equipment
sites at McMurdo will be reactivated and
wedges will be remeasured periodically.

at several patterned ground
the growth rates of ice and sand
These growth rates provide an
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The Th-230/Th-232 and Pa-231/Th-230 ratios will be used to determine
the age of deep-sea sediment cores taken fran the USNS Eltanin. The in-
formation will be correlated with data obtained by other techniques, and
applied to the chronology of the Southern Hemisphere interglacial periods.

*******

Project Title: DETERMINATION OF AGE OF LOW TEMPERATURE CONDITIONS BY
TBERMOLUMINESCENCE OF ROCKS

Operations Area: UNITED STATES
Institution: UNIVERSITY OF KANSAS
Principal Investigator: EDWARD J. ZELLER

New techniques will be employed for the final examination of carbon-
ate rock samples from Antarctica to obtain independent paleoclimatic data
on the history of glaciation. Rocks from the Arctic will be examined
also, for comparison with the antarctic data.

Project Title: ANALYSIS OF GEOLOGIC MATERIAL
Operations Area: UNITED STATES
Institution: UNIVERSITY OF MINNESOTA
Principal Investigator: CAMPBELL CRADDOCK

Analysis and reporting are to be completed of geological studies
conducted since 1959 in the Ellsworth Mountains, Peter I Island, Thurston
Peninsula, and the Jones Mountains. Numerous reports are presently in
preparation including two major ones on the Jones and Ellsworth Mountains.

G LA C 10 LOGY

Project Title: OVERSNOW TRAVERSE IN QUEEN MAUI) LAND
Operations Area: QUEEN MAUI) LAND
Institution: UNIVERSITY OF WISCONSIN
Principal Investigator: CHARLES R. BENTLEY

The collection and analysis of geophysical data will continue on the
South Pole-Queen Maud. Ind Traverse, II. Specifically the program in-
volves determination of ice surface elevation and ice thickness, observa-
tions of the magnetic field., and a limited number of studies of seismic
velocities in the rock beneath the ice. The traverse party, consisting
of about ten geophysicists and glaciologists, will be flown in late
November to the "Poleof Inaccessibility" where the vehicles were cached
after last summer's traverse. The 1200 mile traverse route will extend
from the "Pole of Inaccessibility" at 82.1 0 

S. 55 0E., northeast and then
northwest to about 79030'S. LI.O°E., where the party will be evacuated by
air in early February. At the terminal point of the traverse, a small sta-
tion will be established and operated continuously for about two years.
The leader of this year's leg of the traverse will be Dr. B. E. Picciotto
from the Free University of Brussels and Ohio State University.
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Project Title: PHYSICAL AND CHEMICAL GLACIOLOGY ON THE SECOND QUEEN
MAUI) LAND TRAVERSE

Operations Area: QUEEN MAUI) LAND
Institution: OHIO STATE UNIVERSITY
Principal Investigator: WAYNE L. HAMILTON

Glaciological observations on the South Pole-Queen Maud Land Tra-
verse, II, will include stratigraphy, temperature, grain size, density
variations with depth, and collections of samples for microparticulate,
Pb-210 and fission product analyses. The temperature and density profiles
will be determined in the L.O_m. deep holes that are drilled for seismic
soundings; samples for ?b-210 and fission product analyses will be col-
lected from shallow surface pits. Further samples will be obtained for
determination of 018 concentrations, which provide clues to the history of
snow deposition.

Project Title: GEOCHISTFY OF ANTARCTIC ICE
Operations Area: PELCIUi
Institution:	FREE UNIVERSITY OF EJUSSELS
Principal Investigator:	E. E. FICCIOTTO

Samples collected in Queen i4aud Land during the 1964_6 South Pole-
Queen Maud Land Traverse, I, will be analyzed at the University of Brussels
for data on snow accumuletioi rts Additional invest i gat. ions include
stable isotope measurements, trare element studies, and chemical analyses
of elements in firn samples, to establish a geographical pattern of trace
element contents and determine seasonal variations in the chemical compo-
sition and the approximate accumulation rate of extraterrestrial dust.

**** 1**

Project Title: NEASLINT OF COHCON LEAD IN ANTARCIC SOW
Operations Area: BYRD STATION
Institution:	CALIFORNIA INSTITUTE OF TECHNOLOGY
Principal Investigator:	CLAIR C. FATTSON

The concentration of common lead precipitated over the last 60 years
will be determined in snow samples frctn a deep pit at Byrd Station. The
samples will be melted and lead-isotope added prior to shipment to the
United States, where the lead will be removea and. studied in a mass-
spectrometer. Smaller samples will be obtained for oxygen-isotope and
Fb-210 studies of rates of snow accumulation. Similar studies in Green-
land have indicated an alarming increase in lead concentration in the last
decade as a result of the precipitation of decomposed lead alkyls origi-
nating from the burning of leaded gasolines.

--

Project Title: FOSS ICE SHELF STTTIS
Operations Area: ROSS ICE SHELF
Institution: GRAND VALLEY STATE COLLEGE
Principal Investigator:	JAS H. :NERGE

A line of moverent arid accur'ulaticn stakes surveyed during the Ross



Ice Shelf Survey of 1962-63 will be remeasured by tellurometer for data
on velocity vectors. Comparison of the 1963 and 1966 coordinates will
also provide the information required for strain rate determinations.
Measurements of snow accumulation and density will be repeated. A six-

man field party traveling with four motor toboggans plans to accomplish
the 1400 km. traverse between Ross Island and north Roosevelt Island in
about two months.

* **** **

Project Title: ICE SURFACE MOVEMENTS IN MARIE BIRD LAN])
Operations Area: BYRD STATION - WHITMORE MOUNTAINS
Institution: OHIO STATE UNIVERSITY
Principal Investigator: ROBERT GUNN

A network of 138 markers placed between Byrd Station and the Whit-
more Mountains in early 1963 will be resurveyed by aerial photography and
triangulation. Determination of the horizontal coordinates and eleva-
tions of the markers will enable calculation of the rate of snow accumu-
lation and the rate of movement of the ice relative to a fixed position
in the Whitmore Mountains.

*******

Project Title: GLACIOLOGY AND METEOROLOGY OF ANVERS ISLAND
Operations Area: ANVERS ISLAND (PALMER STATION)
Institution: OHIO STATE UNIVERSITY
Principal Investigator: RICHARD L. CAMERON

Studies initiated last year at Palmer Station will continue under
this three-year project. The glaciological work includes snow accumu-
lation and ablation measurements and ice movement surveys in the princi-
pal ice drainage areas, also, ice temperature measurements and glacial
geology studies. In the meteorological program, standard observations
are made at the station and on the ice cap of wind, temperature, pressure,
and cloudiness.

*******

Project Title: GLACIOLOGICAL INVESTIGATIONS OF A COLD GLACIER
Operations Area: VICTORIA LAND
Institution: OHIO STATE UNIVERSITY
Principal Investigators: COLIN BULL AND GERALD HOLDSWORTh

Investigations will be made of a small glacier on the south side of
Victoria Valley in South Victoria Land, 60 mi. from McMurdo Station. The
objectives are to determine the vertical profile from inclination studies
in holes drilled through the glacier bottom, to study the mechanism of
movement in the basal layers in tunnels excavated near the glacier snout
and at the sides, and to measure the heat budget and exchange at both the
bed and the surface. Additional information will be available from the
rates of closure in the tunnels and drill holes.

*******
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Project Title: ANALYSIS OF DEEP ICE CORES AND PARTICULATES, AND GLACIO-
LOGICAL STUDIES IN ANTARCTICA

Operations Area: UNITED STATES AND WEST ANTARCTICA
Institution: U.S. ARMY COLD REGIONS RESEARCH AND ENGINEERING lABORATORY
Principal Investigator: JAS A. BENDER

The analysis will continue of deep ice cores (to 1,000 m.) from the
Greenland ice cap and of the residue in surface melt water. This analysis
will include stable and radioactive isotope measurements on cosmic dust;
determination of the age of entrapped gas; and measurements of the physi-
cal and chemical properties and structural features of the cores. Similar
studies will be conducted on antarctic cores from shallow depths in areas
of unusual interest. For example, cores from the vicinity of the Dailey
Islands will be examined to determine whether the ice is of sea-water or
fresh-water origin. Ice in the walls of tunnels and in cores from a small
glacier on the south side of Wright Valley will be examined petrographi-
cally.

Project Title: S19JDY OF SURFACE GLACIOLOGY
Operations Area: UNITED STATES
Institution: UTTIVERSITY OF WISCOTTSITT
Principal Investigators: C. R. BENTLEY AND N. B. GIOVINETTO

In the continued analysis of snow accumulation data, obtained from
the annual layering studies of snow pits made on oversnow traverses and at
the inland stations, emphasis will be placed on temporal and geographical
anomalies. Information is available from some !LQ locations dating back
15 to 200 years. Supplementary objectives are to determine the relation-
ship of accumulation to topography and to condensation levels of antarctic
air masses along 300W. and 11 00E.; investigate the correlation between the
rate of snow accumulation and the frequency of occurrence of microscopic
sphemles; and compare the characteristics and frequencies of accumulation
anomalies in Antarctica with precipitation anomalies in subtropical and
subpolar deserts.

Project Title: DEEP CORE DRILLING IN ICE PRO JECT, 1965-66
Operations Area: CPJ' CENTURY, GREENLATD
Institution: U. S. AF:,"-,-COLD REGIONS RESEARCH AID ENGINEERING LABORATORY
Principal Investigator: B. LYLE HANST

Drilling will continue at Camp Century towards the bottom of the ice
cap, which is about 5,+OO ft. thick at this location. Cores have been ob-
tained from 1,800 ft. Nearer to the bottom, an electrodrill will be in-
troduced to complete the hole through the moraine material into the rock.
The equipment is scheduled to be shipped to Antarctica late in 1966.

. * * * * -s'-

Project Title: P)NN	DATINTT NTNN-iT TIACIAL DRIFT
Operations Area: SCAIDIKfIA
Institution: YALE TITTIVERSITY
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Principal Investigator: GEORGE H. DENTON
The age of ice-cored glacial drift will be determined by C-14 dating

of the carbon dioxide in air bubbles entrapped in the ice. These dates
will serve as a standard against which the results from CO 2 dating can be
ecinpared. The problem of glaciological chronology has a direct bearing on
the relation between the Northern Hemisphere and antarctic glaciations and
the role of the antarctic ice sheet during the Quaternary period.

*******

Project Title: A SONIC DEVICE FOR ICE THICKNESS MEASUR EMENTS
Operations Area: ARCTIC BASIN
Institution: UNIVERSITY OF WASHINGTON
Principal Investigator: NORBERT 1JNTERSTEINER

A transportable sonic device for measuring the change in thickness of
floating ice will be developed and fabricated. The instrument, consisting
of a sound transducer suspended several meters below the bottam of the ice,
will emit high frequency pulses and measure their travel time (i.e., dis-
tance) to the ice-water boundary. For convenience of access, the device
will be tested from an ice island in the Arctic Basin.

*******

METEOROLOGY

Project Title: METEOROLOGICAL RESEARCH PROGRAMS 1965-66
Operations Area: BYRD AND SOUTH POLE STATIONS
Institution: U. S. WEATHER BUREAU
Principal Investigators: ROBERT M. WHITE, ERNEST WOOD AND CHARLES ROBERTS

Meteorological programs will be continued at Byrd and South Pole Sta-
tions. These programs include, in addition to the standard synoptic ob-
servations, recordings of solar radiation, atmospheric electricity, and
ozone. At Pole Station, measurements of atmospheric radioactivity, snow
sampling for climatological and isotopic analyses, and measurements of the
'chill factor" will continue.

*******

Project Title: METEOROLOGICAL SUPPORT OF AIRCRAFT OPERATIONS, 1965-66
Operations Area: BYRD, HALLFI'T AND SOUTH POLE STATIONS
Institution: U. S. WEATHER BUREAU
Principal Investigator: ROBERT M. WHITE

The meteorological staff will be increased during the summer to meet
the heavier schedule of surface and upper air observations required in
support of aircraft operations.

*******

Project Title: EAST ANTARCTIC RADIATION CLIMATOLOGY
Operations Area: SOUTH POLE AND PLATEAU STATIONS
Institution: U.S. ARMY NATICK LABORATORIES
Principal Investigator: PAUL C. DALRYIvIPLE
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A radiation program will be conducted briefly at Pole Station, then
continued from early 1966 at the new Plateau Station (19030'S. 400E.)
until the station is closed. Records will be made of total global, global
short-wave, net, and direct solar radiation.

Project Title: STTJDU OF THE LOWER ATMOSPHERE AT THE HIGH ANTARCTIC
PLATEAU

Operations Area: PLATEAU STATION
Institution: U. S. WEATHER BUREAU
Principal Investigators: W. WEYANT AND SIDNEY J. TEWELES

Investigations will be made of micrometeorology and the "great ant-
arctic temperature inversion" from the new Plateau Station, to be installed
early in 1966 at the terminus of the South Pole-Queen Maud Land Traverse,
II, near 19030'S. 400 E. Observations of wind, temperature, incoming and
outgoing radiation and radiation balance will be made at several levels
from the ground to 100 ft. above the surface; snow temperatures will be
measured to a depth of 12 meters. Series of 10-12 multiple balloon
ascents will be conducted throughout the dark season for information on
wind (especially in the lower three-kilometer layer of the atmosphere),
temperature, pressure, and radiative flux.

*******

Project Title: METEOROLOGICAL RESEARCH PROGRAM ABOARD THE USNS ELTANIN
Operations Area: USNS ELTANIN
Institution: U. S. WEATHER BUREAU
Principal Investigators: ROBERT U. WHITE, ERNEST WOOD AND CHARLES ROBERTS

Meteorological observations will be continued aboard the Eltanin.
They include standard synoptic surface observations and daily rawinsonde
ascents as well as radiosonde flights for ozone and radiation measurements.

*******

Project Title: ATMOSPHERIC-OCEAUIC-GLACIOLOGIC INTERACTION IN AN ANT-
ARCTIC INTERDISCIPLINARY RESEARCH PROGRAN

Operations Area: UNITED STATES
Institution: U. S. WEATHER BUREAU
Principal Investigator: MORTON J. RUBIN

Interdisciplinary investigations of interactions between the atmos-
phere, the antarctic snow and ice fields, and the surrounding ocean will
be continued. Evaluation of the heat, mass and ozone budgets of the
system will be emphasized and an assessment will be made of the region's
general atmospheric circulation. Data will be used to compare antarctic
characteristics with those of the Arctic to establish similarities or
differences in weather patterns. Special studies will be made of the dis-
tribution and morphology of ozone concentration and of anomalous temporal
variations observed in the solar radiation flux. Satellite photographs
of clouds and sea ice distribution will be studied.

23



OCEANOGRAPHY

Project Title: SURFACE AND DEEP CURRENT MEASUREMENTS IN THE DRAKE PASZ

Operations Area: DRAKE PASSAGE
Institution: TEXAS A & M RESEARCH FOUNDATION
Principal Investigators: DALE F. LEIPPER AND LUIS CARIPRO

Using Argentine naval vessels, oceanographic stations will be taken
across the Drake Passage and the Scotia Sea for surface and subsurface
current measurements (parachute drogues) and deep current determinations
(Swallow floats). The data should contribute to better knowledge of the
deep-water circulation in the Atlantic and Pacific Oceans and provide in-

formation for typical studies of the western boundary currents.

*******

Project Title: GEOPHYSICS OF THE PACIFIC-ANTARCTIC OCEAN AREA
Operations Area: USNS ELTANIN
Institution: COLUMBIA UNIVERSITY
Principal Investigator: JAMES R. HEIRTZLER

Seismic reflections, magnetics, and heat flow studies continue aboard
the USNS Eltanin. The major areas of investigation are the southern ex-
tension of the East Pacific Rise, the continuation of this feature south of
New Zealand (where it Is called the Pacific-Antarctic Ridge), the South
Chile Ridge, and the adjacent oceanic basins. Recently, an air gun was in-
stalled as an alternate sound source for the sub-bottom profiling work.
The high-pressure pneumatic piston is towed behind the ship and uses the
same hyth'ophone array and recording system as the electric sparker.

Project Title: A SYSTEMATIC OCEANOGRAPHIC SURVEY OF THE SOUTHERN OCEAN

Operations Area: USNS ELT.ANIN
Institution: COLUMBIA UNIVERSITY
Principal Investigator: LAMAR WORZEL

Oceanographic studies initiated in July 12 will continue with empha-

sis on physical and chemical analyses of the antarctic waters. Hydro-
graphic stations are taken in areas of particular interest, and measure-
ments of temperature, salinity, dissolved oxygen, silicate, nitrate,
phosphate and pH are made at approximately 23 intervals from the surface

to just above the sea floor. Increased emphasis is being placed on data
reduction and interpretation.

*******

Project Title: ROTATING MODEL EXPERIMENT ON CIRCULATION IN THE ANTARCTIC
OCEAN

Operations Area: UNITED STATES
Institution: COLUMBIA UNIVERSITY
Principal Investigator: T. ICHIE

Model experiments will be conducted on the circulation of the Ant-
arctic Ocean using a plexiglass, circular basin on a rotating table. Wind
stresses and temperature differences will be simulated. The first study
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will be of the Antarctic Convergence, using a model of a circular conti-
nent and flat-bottom oceans. In the second phase, the effect of the land
mass distribution on zonal flow will be considered. For this experiment,
a plastic model will be constructed with accurate configuration of the
coast lines and bottom topography.

*******

Project Title: BARIUM, CALCIUM, AND STRONTIUM IN OCEANIC PROFILES WITH
SPECIAL EMPHASIS ON THE ANTARCTIC

Operations Area: UNITED STATES
Institution: YALE UNIVERSITY
Principal Investigator: KARL K. T[JREKIAN

Variations in alkaline-earth metal concentrations in the highly pro-
ductive antarctic waters are studied under this project for clues to re-
lated biological activity and the nature and rate of mixing processes in
the oceans.

*******

Project Title: RADIOLARL& AND DIATOMS IN SEDIMENTS OF THE SOUTHERN OCEAN
Operations Area: UNITED STATES
Institution: COLUMBIA UNIVERSITY
Principal Investigator: BRUCE C. HEEZEN

A study is being made of radiolaria and diatoms in the long sediment
cores obtained during cruises of the R/V Vema and the USNS Eltanin south
of 110S. Emphasis is on the stratigraphic significance of the micro-
fossils and their use in interpreting past climatic conditions and
depositional environments. Species distribution is being studied as an
aid in interpreting past ecological conditions.

TERRESTRIAL PHYSICS

Project Title: AEROMAGNETIC AND GRAVIMBTRIC RECONNAISSANCE OF THE
PENSACOLA MOUNTAINS AREA

Operations Area: PENSACOLA MOUNTAINS
Institution: U. S. GEOLOGICAL SURVEY
Principal Investigator: THOMAS B. NOLAN

An aerial magnetic and gravity survey will be made of a 31,500 sq. mi.
area. Using toboggans and helicopters, supplementary gravity measurements
and seismic soundings will be obtained on the ground. The magnetic survey
will consist of 21 parallel, 150 mi. traverses flown about 1,000 ft. above
the ice and spaced 12.5 mi. apart. In the Dufek Massif, 31 more detailed,
parallel traverses 75 mi. long and spaced 2.5 mi. apart, will be carried
out.

*******

Project Title: MAGNETIC FIELD SURVEYS, 1965-66
Operations Area: QUEEN MAUD LAND
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Institution: U. S. COAST & GEODETIC SURVEY
Principal Investigator: H. ARNOLD KARO

A geophysicist will acccinpany the South Pole-Queen Maud Land Traverse,
II, to make precise measurements of the various components of the earth's
magnetic field at 30-mile intervals and special observations, as required,
of inclination and total intensity.

*******

Project Title: ANTARCTIC SEISMOLOGICAL OBSERVATORIES, 1965-66
Operations Area: BIRD AND SOUTH POLE STATIONS
Institution: U. S. COAST & GEODETIC SURVEY
Principal Investigator: H. ARNOLD KABO

Seismological observations will be continued at Byrd and South Pole
Stations. Data will be accumulated on earthquakes in the Southern Hemi-
sphere, and the propagation of body waves through the mantle and core for
structural studies. Earthquake reports are transmitted daily to Washing-
ton for use in the worldwide epicenter program.

*******

UPPER ATMOSPHERE

Project Title: COSMIC RAY INTENSITY VARIATIONS
Operations Area: MCMtJRDO AND SOUTH POLE STATIONS AND USNS ELTANIN
Institution: BARTOL RESEARCH FOUNDATION
Principal Investigator: MARTIN A. P0VANTZ

The collection of cosmic ray data will continue using neutron moni-
tors and meson telescopes at each station. Intensity variations, on time
scales ranging fran minutes to years, will be determined and correlated
with similar data from the worldwide cosmic-ray network.

*******

-Project Title: AURORA AND AIRGLOW OBSERVATIONS IN EAST ANTARCTICA
Operations Area: PLATEAU STATION
Institution: ARCTIC INSTITUTE OF NORTH AMERICA
Principal Investigators: ROBERT C. PAlLOR AND HUGO A. C. NEUBURG

Aurora and alrglow observations will be made at the Plateau Station
in East Antarctica, which is to be installed early in 1966 at the terminus
of the South Pole-Queen Maud Land Traverse, II. The equipment will in-

clude an all-sky camera, a 35-mm. special events camera, and a photometer.
Visual observations will be made also and special attention will be given
to recording the direction of auroral arcs with respect to the earth's
magnetic field.

* ** * * * *

Project Title: GEODETIC SATELLITE OBSERVATIONS
Operations Area: MCMtJRDO STATION
Institution: NEW 1CICO STATE UNIVERSITY
Principal Investigator: DAVID L. MOTI'
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Operation will continue of the passive satellite monitoring facility
installed at McMurdo Station in January 1965. The system uses the Doppler
phenomenon to gather accurate data on orbital paths which, in turn, supply
information on gravity. The data from a worldwide network of monitoring
stations will be used to determine the shape of the geoid.

Prc.ct :i-ble: EL-VLF STUDIES
craions Area: BYRD STATIOU

Institution: UNIVERSITY OF WASHINGTON
Pincipa Investigators: DONALD K. REYNOLDS AND H. MYRON SWARM

A series of studies will be made using the long-wire (21 mi.) antenna
laid out on the ice near Byrd. Station last summer. They will include
verification of the theoretical radiation field from the horizontal dipole,
VLF studies of the ionospheric D-region, measurements of exospheric elec-
tron densities (by means of induced whistler-type signals), and an exami-
nation of the feasibility of a VLF radio navigation system in Antarctica
and the surrounding seas.

*******

rcçect Title: IOUOS-IERIC SOUNDER PROGRAM
Operations Area: BIRD, SOUTH POLE AND EIGHTS STATIONS
Institution: NATIONAL BUREAU OF STANDARDS
Principal Investigator: W. HOUGH

The operation of vertical incidence ionospheric sounders will con-
tinue at Byrd and Pole, and at Eights until November 1965, at which time
that station will be closed. Data reduction continues to provide informa-
tion on radio propagation conditions and other ionospheric characteristics.

Project Title: STUDY OF THE DISTRIBUTION OF SODIUM AT HIGH LATITUDES, THE
SPECTRAL DISTRIDUT ION OF POLAR CAP AURORA, AND AURORAL
LUIUOSITY PULSATIONS

Operations Area: SOUTH POLE AND BYRD STATIONS
Institution: NATIONAL BUREAU OF STANDARDS
Principal Investigators: W. H. CAMPBELL AND M. GADSDEN

Automatic scanning spectrometers will be used to obtain data on the
twilight emission of sodium and variations in sodium abundance with time.
Concurrently, the spectral distribution of polar-cap glow will be recorded
for comparison with "ordinary" auroras.

c5	ie: COUJUGATE POIUT INVESTIGATIONS
Operations Area: BYRD, SOUTH POLE AND EIGHTS STATIONS AND THEIR CONJUGATES

IN CANADA
Institution: NATIONAL BUREAU OF STANDARDS
Principal Investigators: G. C. REID, W. H. CAMPBELL AND F. M. GALLET

Radio-wave absorption features will be studied at three sets of con-
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jugate stations: Pole-Frobisher Bay, Byrd-Great Whale River, and Eights-

Baie St. Paul. Observations at Eights will cease in November, 1965 . Spe-

cial attention will be given to studies of the characteristics of sporadic
aurora absorption events as a function of local time, season, gemgnetic

disturbance and latitude; detailed correlation between the structure and

time-course of events at conjugate stations; correlation between rianeter

and satellite measurements; and the relationship of fine-scale structure
and the large spatial gradients in auroral absorption events.

*******

Project Title: VLF PHENOMENA, 1965-66
Operations Area: BYRD, SOUTH POLE AND PLATEAU STATIONS, AND USNS ELTANIN
Institution: STANFORD UNIVERSITY
Principal Investigator: ROBERT A. HELLIWELL

VLF studies will continue at Byrd, South Pole, and aboard the Eltanin,
and studies will be initiated at Plateau Station. Specific research ob-
jectives include determination of magnetospheric electron density,
whistler-mode propagation, naturally occurring VLF emissions, and arti-
fically stimulated emissions.

Project Title: CONJUGATE POINT STUDIES OF AURORAL PHENOMENA AT BYRD
STATION, ANTARCTICA, AND GREAT WHALE RIVER, CANADA

Operations Area: BYRD STATION AND GREAT WHALE RIVER
Institution: ARCTIC INSTITUTE OF NORTH AMERICA
Principal Investigators: HUGO A. C. NEUBERG AND PETER MILLMAN

Simultaneous observations will be continued at the two stations
through the winter, in order to investigate conjugacy of auroral activity
at both ends of a geomagnetic field line.

*******

Project Title: DIURNAL MOTION OF AURORAL HYDROGEN EMISSION

Operations Area: BYRD STATION
Institution: UNIVERSITY OF COLORADO
Principal Investigator: MA.NFRED H. RHES

A modified, high-speed meridian spectrograph will be installed and
operated to obtain information on the diurnal motion of auroral hydrogen
emission and the spectroscopic morphology of the aurora.

*******

Project Title: VLF PROPAGATION STUDY
Operations Area: PLATEAU STATION
Institution: NATIONAL BUREAU OF STANDARDS
Principal Investigator: JAMES H. CRARY

A standard three-channel VLF/LF phase and amplitude recorder will be
installed and operated at Plateau Station, which is to be established

early in 1966 at the terminus of the South Pole-Queen 14aud Lend Traverse,
II. The purpose is to study the propagation characteristics of very low



frequency signals. This location is particularly suitable for observing
the effect of the South Atlantic magnetic anomaly on signals from the VLF
transmitters NA& (Cutler, Maine), NBA (Canal Zone), GBR (Rugby, England),
and NW (Oahu, Hawaii).

*******

Project Title: VLF OBSERVATIONS AT VOSTOK, 1965
Operations Area: VOSTOK STATION AND KANAK, GREENLAND
Institution: DARTMOUTH COLLEGE
Principal Investigator: IEIF OWRER

The collection of VLF data continues at the geomagnetically conjugate
stations Vostok, Antarctica, and Kanak, Greenland. The program consists of
phenomenological and statistical observations and analysis of VLF records,
and an attempt will be made to relate these to inagnetospheric and iono-
spheric processes. The equipment at Vostok is operated by Soviet scien-
tists while that at Kanak is handled by the Danes.

*******

Project Title: U. S. EXCHANGE SCIENTIST WITH THE SOVIET ANTARCTIC
EXPEDITION

Operations Area: VOSTOK STATION
Institution: NATIONAL BUREAU OF STANDARDS
Principal Investigators: W. H. CAMPBELL AND C. G. LITTLE

It is proposed to send a geophysical observer-scientist to the U.S.S.R.
station Vostok during 1965-66 to continue operations of the National
Bureau of Standards VLF projects, the Bartol Research Foundation forward
scatter program, the Dartmouth College ELF studies, and the University of
Alaska VLF measurements.

Project Title: STATION MAGNETIC OBSERVATORIES, 1965-66
Operations Area: BYRD AND SOUTH POLE STATIONS
Institution: U. S. COAST & GEODETIC SURVEY
Principal Investigator: H. ARNOLD K&RO

Geomagnetic observations have been made at Byrd and South Pole Sta-
tions since the IGY. Continuous-recording rnagnetographs provide a photo-
graphic record of declination and horizontal and vertical intensity. The
equipment includes a proton precession magnetometer, a quartz horizontal
magnetometer, and a Ruska field type magnetometer inductor.

*******

Project Title: USARP MAGNETIC OBSERVATORY, POLAR PLATEAU AREA
Operations Area: PLATEAU STATION
Institution: U. S. COAST & GEODETIC SURVEY
Principal Investigators: H. ARNOLD KkRO AND JAS V. HASTINGS

Measurements will be made of long and short-period magnetic vari-
ations at the new Plateau Station, to be installed early in 1966 at the
terminus of the South Pole-Queen Maud. Land Traverse, II. An easily
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adjustable, three-component flu.xgate magnetometer will be used to make
measurements of the N-S, E-W, and vertical components. A proton preces-
sion magnetometer will be used for total intensity measurements, a set
of quartz magnetometers for horizontal intensity measurements, and a
suspension-type magnetometer for declination measurements.

*******

Project Title: ANTARCTIC RESEARCH AND DATA ANALYSIS
Operations Area: UNITED STATES
Institution: AVCO CORPORATION
Principal Investigator: RUDOLF PENNDORF

Ionospheric, gecaTlagnetic, and auroral data collected in Antarctica
during the IGC-IQSY period will be analyzed and interpreted. The iono-
spheric studies will be concerned with the F 2-layer summer anomaly, spread

F, sporadic E and Polar Cap Absorption. In geomagnetism, the semi-annual
maxima, M-region disturbances, spectra of pulsation disturbances, and
giant pulsations will be examined. The auroral analysis will concentrate
on the relation of particular emissions to ionospheric and geomagnetic
activity, and the nature of energetic auroral particles.

*******

I N F 0 F M A T I 0 N

Project Title: ABSTRACTING AND INDEXING SERVICE FOR CURRENT ANTARCTIC
LITERATURE

Operations Area: UNITED STATES
Institution: LIBRARY OF CONGRESS
Principal Investigator: GEORGE A. DOUMANI

Abstracts with indexes of current antarctic literature are being
issued regularly on 3 x 5-inch cards and assembled in cumulative volumes
of 2,000 items to a volume. The original articles are microfilmed for
future reference.

Project Title: RECORDING OF DATA FOR SPECIMENS COLLECTED DURING THE U. S.

ANTARCTIC PROGRAM
Operations Area: UNITED STATES
Institution: SMITHSONIAN INSTITUTION
Principal Investigator: I. E. WALLEN

The central records of antarctic biological and geological specimens
in the United States are maintained at the Smithsonian Oceanographic Sort-
ing Center. Information contained in these records and available to sci-

entists upon request, includes the identity of specimens, location where

collected, and the present place of deposition.

** * * * * *

Project Title: SORTING OF UNITED STATES ANTARCTIC RESEARCH PROGRAM
BIOLOGICAL COLLECTIONS
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Operations Area: UNITED STATES
Institution: SMITHSONIAN INSTITUTION
Principal Investigator: I. E. WALLEN

The Smithsonian Oceanographic Sorting Center accepts, curates, pre-
serves, and distributes biological collections received from USARP scien-
tists. Unsorted marine and terrestrial biological collections are sorted
into various categories to preserve specimens and data for future analysis,
and the sorted materials are returned to the collector unless otherwise
directed by him or by the National Science Foundation.

Project Title: ANTARCTIC RESEARCH SERIES
Operations Area: 'JUITED STATES
Institution: AMERICAN GEOPHYSICAL UNION
Principal Investigator: WALDO E. SMITH

Volume 2 in this special research series, Antarctic Snow and Ice
Studies, and Volume 3, Polychaeta Errantia of Antarctica, were published
in 1961 ; Volume 1 4 , Geomagnetism and Aeronomy, was published early in 1965.
The series provides a medium for the publication of research papers that
are too extensive or otherwise unsuitable for inclusion in standard scien-
tific journals.

Project Title: PRODUCTION OF THE ENGLISH EDITION OF THE INFORMATION
BULLETIN OF THE SOVIET ANTARCTIC E)EDITIOU

Operations Area: UNITED STATES
Institution: PIOAN GEOPHYSICAL UNION
Principal Investigator: WALDO E. SMITH

These translations have now been brought up on a nearly current basis.
The first 30 issues were published in three volumes; subsequently, trans-
lations have been published in single issues of two Bulletins each.

*******

OTHER ACTIVITIES

Project Title: COIITTEE ON POLAR RESEARCH
Operations Area: UNITED STATES
Institution: NATIONAL ACADY OF SCIENCES
Principal Investigator: H. W. WELLS

The Committee on. Polar Research provides advice in the formulation of
long-term polar research objectives and effects, through the Scientific
Committee on Antarctic Research, liaison with the science academies of
other countries engaged in antarctic research.

******

Project Title: SUPPORT OF TEE	 OFOF POLAR STUDIES, 1965-66
Operations Area: UNITED STATES
Institution: OHIO STATE UNIVSITY
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Principal Investigator: COLIN BULL
Under this grant the National Science Foundation provides partial sup-

port for defraying the administrative costs of the Institute of Polar Stu-
dies. The Institute promotes, encourages and engages in research and
study of polar regions, and is actively engaged in the South Pole-Queen
Maud Land Traverse.

Project Title: SUPPORT OF GEOPHYSICAL AND POLAR RESEARCH CENTER FIELD
OPERATIONS

Operations Area: MCMtJBDO AREA
Institution: UNIVERSITY OF WISCONSIN
Principal Investigator: JACK B. LONG

The Geophysical and Polar Research Center continues to provide for the
preparation, maintenance, and inventorying of equipment, supplies, and
vehicles and for the vehicle maintenance in the field, including that re-
quired during the South Pole-Queen Maud Ind Traverse, II.
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FIELD REPORT NO. 78 - JUNE 1965

NOTE:	In general, material included in the Field Re-
port is summarized from regular reports by personnel
of Federal agencies, universities and institutions
carrying out scientific research in the Antarctic 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 institu-
tions 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 Pro-
grams in the National Science Foundation or with the
originators of the research as named.

GENERAL

Byrd Station: A severe storm on June 30th caused minor antenna
damage and loss of some aurora equipment. The garage tunnel filled up
rapidly despite efforts to keep it open.

Eights Station: A radiator hose on the generator in Van '7 that
broke on the 28th was repaired in time to avoid serious damage. The
standby generator was on the line within the hour. Amateur radio recep-
tion was best in the 7 Mc./s. band around 0330 local time.

USNS Eltanin: Cruise 18 was terminated early because of main gene-
rator problems. The ship left Valparaiso on May 24 and returned to
Talcahuano for repairs on June 12. Cruise 19, which will continue along
the route planned originally for Cruise 18, should begin early in July.
During the abbreviated trip, four complete ocean stations were taken be-
tween 55 0S. and 580S. along 99 W.

McMurdo Station: A tail gate and some wheel bearings were replaced
on the 60 and 62 power wagons and preventive maintenance was performed on
the gear boxes and differentials of all vehicles. Snocat D-743 was put
in running order. Lifting "eyes" were welded to the access tubes of the
sub-ice chamber and the painting of the tubes and chamber was completed.

A new door was installed on the north vestibule of the Biolab and the
west vestibule was insulated. A table was built for the dust hood and
new shelves installed in the drawing room. UV lights were mounted in the
inoculation room. An additional fluorescent light was installed in the
microbiology section.

Palmer Station: William Ahrnsbrak, a glaciologist from Ohio State
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1.

University, was incapacitated for several days after he fell and cut his
hand on an exposed rock while taking meteorological observations. The
wound, which was closed with three stitches, has healed and he is now back
on duty.

0	 0
Temperatures at the ice cap station ranged between +1.9 C. and -18.9 C.
with an average of -9.1°C.

1OLOGY

USUS Eltanin

Plankton Program, Columbia University: Four plankton stations
were taken at the four ocean stations between 55°S. and 58 0S. on the 99°W.
meridian. The 30 plankton samples obtained included 18 using the opening
and closing nets, four with microplankton nets, and eight with 1/2-rn.
square nets. In addition, 19 nannoplankton samples were obtained with the
millipore filters.

flioborotalia truncatulinoides, rarely seen on the preceding cruise, was
quite common. Very few pteropods (Limicina) were seen and those seen were
very small. Ostracods were, as usual, abundant.

Physiology of Crustaceans, DePaul University: A large number
of benthic adult hermit crabs were collected from an Otter trawl taken by
the USC personnel outside Valparaiso harbor. Eyestalks were isolated and
frozen to serve as a source of crude hormone for use in experiments. On
each of the four Eltanin stations the one-meter Isaacs Kid mid-water trawl
was set at the level of the scattering layer to collect pelagic crustacea,
amphipods and euphausiids. At the fourth and last station, a reasonably
large number of living euphausiids were collected in both the one- and
three-meters mid-water trawls, permitting the extension of an earlier
study with this group.

Lipid Program, Texas A & M Research Foundation: The objectives
of this program were to determine the percentage of lipid concentration in
sea water and in the major marine organisms. Two successful deep Van Dorn
casts were made at stations 2 and 4 at depths of 10, 1 1 000, 2,000, 3,000,
and 4,000 m. At each of the four stations phytoplankton and zooplankton
tows were made from 300 in. to the surface. Organisms in greater quantity
were also collected from the USC mid-water trawl, primarily at station -i-.
A number of specimens of amphipods, euphausiids, arrow worms, jelly-fish,
fish, and pteropods were separated into individual vials and placed in
deep freeze, then extracted with solvent within a week.

The laboratory work consisted of the preparation of extracts of the sea
water, of soluble organic carbon, and of the organisms. These extracts
were stored in deep freeze for shipment and later analysis in the United
States. Total soluble carbohydrates were determined for a number of the
surface samples and for the Van Dcrn deep cast water samples by the an-
throne calorimetric method.

34



Primary Production Texas A & M Research Foundation: Before
the Eltanin arrived at station 1 and after leaving station 1k., surface water
samples were collected every six hours for determination of the phytoplank-
ton standing crop by the chlorophyll method, and for primary production by
the C-li- uptake method.

At the four major stations, several experiments were made at local noon.
The transparancy of water was determined with a Secchi disk. Light pene-
tration was measured with a submarine photometer. Van Dorn samplers were
used to collect water samples at depths of known light intensity for de-
termination of chlorophyll and primary production. Nansen bottle col-
lections were made at 0, 10, 25, 50, 15, 100, 200, and 300 m. depths for a
quantitative study of phytoplankton. Finally, zooplankton and phytoplank-
ton samples were taken by plankton nets in vertical hauls from 300 m. to
the surface.

Hourly radiation studies were made from sunrise to sunset by a Weston-type
photometer which measured the amount of incident light.

Marine Biology, University of Southern California: The princi-
pal work area lay north of the Antarctic Convergence from about 55°S. to
580S., between the 98th and 100th West meridians. In addition to the sche-
duled program, two notably successful Otter trawls were made outside
Valparaiso harbor; limited but significant shore collections were made near
Punta Arenas, Magallanes Province and Puerto Montt, Llanquihue Province,
Chile. A number of good collections were made at the main stations. Among
the Protozoa a good series of arenaceous tests fastened to pebbles were
taken from depths of 2,000 to 2,400 fathoms. Radiolarians were taken in
several Isaacs-Kidd tows. No large sponges were taken, but many small
siliceous colonies were obtained from deep water (2,000+ fathoms). Of the
coelenterates, Stephanoscyphus was taken in each of the three successful
Blake trawls. The usual Atolla and Periphylla were taken as well as hydro-
medusa which were not studied. Globular ctenophores were taken and have so
far come through in much better condition than is usually attained with
members of this phylum. Among the platyhelminthes, excellent series of
Pelagonemertes were taken. Many small colonies of deep water bryozoa oc-
curred in the Blake trawl collections.

Mollusks were not very well represented. Bathyteuthis was the only
cephalopod taken (seven examples in one haul) and Spongobrachea the princi-
pal pteropod observed; however, there was an excellent series of it. No
octopods were seen and accordingly, no mesozoans.

Polychaetes were, as usual, present in small numbers in the mid-water
trawls and large numbers (as indicated by sandy tubes) on the pebbles in
the deep Blake trawl. A single example of a very beautiful sedentarian in
a crescentic transparent tube was taken. Pogonophoran tubes were taken at
least once.

As usual, crustaceans made up a major portion of the mid-water collections.
This time, in addition to ubiquitous calanids, sergestids, euphausiids, etc.
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Prathein1sto and Primno were abundant, but no Munnida, no or few HyTeria,
no Pelohype, and at most few stegocephalids were noticed. One newly
molted benthic macruran and its cast were taken. A very good series of the
leptostracan, Neba1iopsis was taken. What may be a new parasitic isopod,
an orange discoidal form, one-third as long as its sergestid shrimp host
and about as wide, was probably the most notable parasitic find. A typical
large antarctic pyciogonid was taken at one station.

Among the echinoderms ., examples of echinothuriid urchins, very deep water
forms with collapsible tests, were notable. Good examples of several holo-
thurians were also taken: molpadines, Psychropotes, Elpidia and possibly
Oneirophantes and Scotoplane. The fish catches were poor, consisting
mainly of Cyclothone, myctophids, and a few stomiatoids.

McMurdo Station

Fish Metabolism and Growth, Stanford University: OsmoregulatiOn
studies of TrernatomUS fishes were conducted for acclimation in +2 0 and
-20C. sea water. Non-protein nitrogen levels of the blood serum of two
groups were compared. Tissue metabolism studies of the effects of tempera-
ture on the enzyme succinic dehydrogeflaSe were continued. Studies were
initiated on the effects of acclimation to warm temperatures on tissue
metabolism, and of the upper lethal temperature for several fishes of the
genus Treinatomnus.

Palmer Station

Entomology, Bernice P. Bishop Museum: Low temperature experi-
mental field work was continued in an 8 x 8 ft. unheated building used for
storage. Preliminary work on sea water tolerances of several species of
mites indicates their ability to withstand prolonged immersion, ranging
from 11-20 days, depending on the species. It strengthens the possibility
for their dispersion by ocean currents. Large numbers of the oribatic mite,
Halozetes sp., were found, which will make it possible to carry out life
history studies. Soil temperatures dropped slowly during the month, to
-3 to -60c.

The bird population fluctuated with ice conditions. A few gentoo penguins
were seen occasionally; shags, sheath-bills and giant and snow petrels were
still present in numbers. Elephant seals were common and very noisy but no
crabeater or Weddell seals were seen.

GLACIOLOGY

Palmer Station
Ohio State Univeri-: Minimum temperatures in June were the

lowest thus far, but it was still warm in the early part of the month. The
wind shifted to SST, bringing in heavy pack ice. By the 18th the ice wa
tightly packed to approximately five miles from shore. It was frozen on
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the 19th and 20th but cleared overnight on the 28th when the wind changed
direction and increased in velocity.

Routine measurements of the snow stakes showed 1.2 cm. accumulation. Some
precipitation fell as rain on June 8 and 9. New snow gauges have been
constructed and mounted, one at ground level and another on a 12-ft. tower.

11ETE0R0L0GY

Byrd Station

U.S. Weather Bureau: The level of maximum ozone concentration
descended again this month and was located at about 108 mb. At this level
the partial ozone pressure was 331 nanobars, as compared to the maximum of
116 nanobars at the 87" mb. level last month. A secondary maximum was
present at the 180 mb. level.

The Regener instrument showed an average surface ozone content of 3.09 ppbmv
during the first half of the month and 2.93 pphmv during the second half.
The highest value was recorded on the 8th when the Regener indicated 3.51
pphmv and the Mast 3.03 ppbmv. The highest one-hour reading was 3.80 pphmv
on the 8th.

The temperature at the 35 mb. level was on the average 10°C. lower than in
May. In contrast, the average June surface temperature was higher than the
average May temperature, although it was 3 0C. lower than the long-term June
average. A June maximum, -10.6 C., was established on the 13th. This is
the highest temperature ever recorded for the period June through October.
The accumulation stakes showed a net change of +8.6 cm. (+3.4 in.) of snow.

The maximum wind velocity of 88 mph. recorded on the 30th was the highest
ever recorded in June and is just 1 mph. short of the highest ever recorded
at Byrd.

Eights Station

U.S. Weather Bureau: Atmospheric conditions were generally
stable. There was a decrease in the frequency of storms and a record
number of 13 clear days, as compared to only 2 in June of 1963 and 1964.
The snowfall and water equivalent measurements were the lowest on record
for June. The greatest snowfall in 24 hours was +3.0 cm. (1.2 in.) on the
15th and 16th and the average net change on 49 snow stakes was +6.4 cm.
(+2.5 in.).

The average temperature of -36.2°C. made it the coldest June ever recorded
at Eights Station. Noctilucent clouds were observed on the 13th. The snow
surface at the end of the month was relatively smooth and hard packed with
a few scattered pancake drifts. Walking conditions were good.

The surface ozone values were highest during periods of clear skies, low
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temperatures, and light-to-variable winds. The mean daily values ranged
from 1.53 to 2.48 pplimv, but low values at mid-month are questionable since
preventive maintenance was being performed on the Mast instrument at that
time. The sensor was cleaned, the meter was lubricated and the diaphragm
and other parts replaced. Data were lost on the 4th when the Varian re-
corder pen became lodged to the side of the chart. The clutch tension nut
on the chain drive was adjusted in order to correct a binding in the drive.

In the atmospheric electricity program, the potential gradient values
stayed within the instrument range throughout most of the month. Early in
the month, there were frequent periods of power surge problems which
lowered the probe current. Three days of data were lost when the probe cap
became plugged with snow.

USNS Eltanin

U.S. Weather Bureau: A total of 19 successful balloon flights
were made during Cruise 18 and radiosonde observations were obtained to an
average height of 23,105 m. Data on upper air winds were obtained by radar
on 18 of the flights to an average height of 13,912 m. Two separate ozone-
sonde balloon flights reached an average height of 24,604 in. Surface
meteorological observations were made routinely and six air samples were
collected at three stations for later carbon dioxide analysis.

South Pole Station

U.S. Weather Bureau: The average temperature equalled the all-
time high of -52.9''C., set in 1961. The average maximum temperature,
-35.11 C., surpassed the old record by more than 3°C. The average height of
balloon bursts was more than 300 m. above the average of last month.

OCEANOGRAPHY

USNS Eltanin

Bottom Photography, Alpine Geophysical Associates: A total of

39 black and white and 30 color frames were obtained at four camera sta-
tions, using the Alpine model 312 camera which had been modified for color
work. Black and white tri-X film was spliced onto Ektachrome SP 426 color
film and both types taken at each lowering. The processing of the color
film was modified to compensate for the weaker exposure.

Physical Oceanography, Columbia University: Four hydrographic
stations were spaced 60 miles apart along the 99 0W. meridian, starting at
55°S. and ending at 58 0s. Temperature, salinity, dissolved oxygen, re-
active phosphate, reactive silicate, nitrates ai:d p were deteirJ.ned at
each station. Salinities were obtained with an induction salinometer pro-
duced by Auto Lab Industries. Reactive silicates were determined both by
the Robinson and Thompson method and by the technique of rassoff, the
latter by Texas A & M personnel. The two methods prodced similar results.
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Hourly baththermograph lowerings were taken throughout the cruise and a
continuous surface temperature recording was made.

The collection of near-bottom water samples was only partly successful due
to the difficulty of determining when the equipment was near the bottom.

Submarine Geophysics, Columbia University: The seismic pro-
filing operations revealed many sub-bottom reflections and in places a
definite basement horizon. Trouble was experienced with the sparker pulser
stock and also with the small "0" rings in the air gun. The new recording
eel proved very sensitive although it is still noisy in high seas and of
little value with ship speeds above eight knots.

Heat flow determinations were attempted at each of the four stations, but
the first attempt failed because of lack of penetration. For the other
stations the records showed abnormally high heat flow. Good conductivity
values were obtained from the sediment cores at the successful stations.

Deep Sediment Coring, Florida State University: At the second
station a 22-foot core was obtained and at stations 3 and L1., cores 14.5-feet
long were retrieved. Ice-rafted material was found in the Blake trawl at
three stations.

The area sampled consisted of a rolling to hilly abyssal plain with an oc-
casional ridge system. The maximum relief of the plain was about 360 ft.
and the ridge systems' rise about 2,400 feet. Between stations 3 and Li. the
sediment character changed from foraminiferal sand to diatomaceous ooze.

SEISMOLOGY

Byrd Station

-	U.S. Coast & Geodetic Survey:	The equipment operated satis-
factorily.

South Pole Station

U.S. Coast & Geodetic Survey:	Troubles were confined to temper-
ature control. A power surge which followed a station power failure burned
out the heater regulator. Useable parts were borrowed from other programs
for repairs. The thermostat on the electric fan heater in the recording
roan failed during the power surge, and was repaired also.

UPPER ATMOSPHERE PHYSICS

Byrd Station

Aurora and Airglow, Arctic Institute of North America: The ope-
ration of the 16 mm. all-sky camera shutter solenoid was improved by bending
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and aligning the mounting frame. Frost in the dome of the 35 mm. all-sky

camera continued to be a problem and has contributed to a considerable
loss of data. The patrol spectrograph operated well, as did the photaieter.

Aurora was visible on every clear night. The observation dome which was

ripped from the roof by the storm of the 30th, was remounted.

Forward Scatter, National Bureau of Standards: The transmitter
power fluctuations were corrected and both transmitters were working well
at the end of the month.

Geomagnetism, U.S. Coast & Geodetic Survey: An increase in the
base line value resulted when the normal vertical variameter was releveled
on the 8th and it became necessary to adjust the intensity of all traces.
The new scale value for the normal vertical is 23, 2 g./mm. Reazimuth of

the variations piers was completed on the 18th. Nine hours of data were
lost during the operation.

There was considerable magnetic activity throughout the month and a large
storm on the 16th. Twelve sets of absolutes, all taken after the readjust-
ments on the 8th, resulted in the following averages:

declination	10°25.6'

horizontal field	16,336 g.
vertical field	57,740 g.

Ionospheric Absorption and MicropulsationS, National Bureau of
Standards: There were many VLF and micropulsation events with the most
notable ones occurring from the 15th to the 18th, during which time the
largest amplitude of the year was recorded. Another major event occurred
from the 29th through the end of the month, but the presence of strong winds

made the records questionable.

The micropulsation system still has a noisy amplifier in the vertical loop,
but is otherwise functioning well. Some data were lost due to a faulty
relay in the VLF tape programmer. Hiss film coverage was continuous. The
riometer operated well with only one hour of downtime while impedance
matching measurements were being made.

Ionospheric Soundings, National Bureau of Standards: The trans-
mitter antenna blew down early in the month and has been temporarily re-
paired. A film jamming problem has been solved by repairing the cart-
ridge. Only the foF2 values were being scaled this month.

VLF and ELF, Stanford University and Pacific Naval Laboratory:
All systems operated well. The 136 Mc./s. satellite antenna, slightly
damaged during the storm on the 30th, has been repaired. All satellite
schedules were met and special recordings made for PNIJ during the World
Interval. The NBS phase equipment operated normally. The most active days

were the 16th and 11t h when considerably more hiss was noted than during

previous events.
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Eights Station

Aurora and Airglow, Arctic Institute of North America: The
aurora program operated routinely. Fogging of the dome is still causing
some difficulty in the color program, but some good pictures have been
taken and all film development is up-to-date. The NBS turret photometer
ran 28 nights.

Geomagnetism, U.S. Coast & Geodetic Survey:	Except for neces-
sary adjustments to the rapid-run vertical and declination traces on the
7th, all instruments operated normally. Unusual activity on the 9th,
16th, 17th, and 30th correlated well with auroral activity. There was no
measureable diurnal variation on quiet days. The averages of absolutes
were:

declination	32037.61
horizontal field	21,043 g.
vertical field	48,211.6 g.

There were Sudden Storm Commencements at 040732 and 0603 11.5 GMT.

Ionospheric Absorption, National Bureau of Standards: Riometer
absorption accompanied by auroral activity occurred on the 4th, 15th to
18th, and 30th. Strong winds on the 22nd produced sufficient static elec-
tricity to damage the RF switch in the spare riometer, and the diodes and
capacitors had to be replaced.

Ionospheric Soundings, National Bureau of Standards:	Operations
were normal, but heavy blanketing by the sporadic layer and spread echo
conditions reduced the number of numerical values for foF2 and MtJF. During
the magnetically active period from the 15th to 21st, there was a sporadic
layer at the 80 km. level which was independent of the normal sporadic E
layer at 100 km. The layer appeared with and without E5 and at all times
of the day. During part of this period an atmospheric type disturbance
was present whose frequency often exceeded the upper limit of the sounder.
At other times, echos were recorded at the lower limit of the sounder.
The average value of Emin was 0.7 Mc./s.

Micropulsations, National Bureau of Standards:	Conditions were
disturbed with the largest activity centered around the 15th. This event
lasted until the 22nd and pearl-type activity accompanied the general
auroral disturbances. The problem of noise in the preamplifier remained
unsolved and the system recorded only the N-S component.

VTJF National Bureau of Standards: The hiss pattern was similar
to that of last month and appeared to follow a 27-day cycle. The activity
recorded from the 15th through the 20th was by far the most complex and
contained a mixture of periodics and emissions extending across the entire
frequency range of the recorder. The bands had well defined start and
stop times and were of approximately equal strength at all frequencies.
Most of the activity was recorded on continuous tape and a programmed
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10 Kc./s. time mark was mixed with the VLF signal for identification. The
WWV reception continued to be poor.

VLF and ELF, Stanford University and Pacific Naval Laboratory:
The activity was extremely high. There were numerous auroras with associ-
ated VLF and magnetic activity throughout the month. The storm on the
5th produced some new and unusual emission activity. VLF absorption ap-
peared to be well related to magnetic activity. Strong risers on the 17th
preceeded. negative-going ULF spikes. There was excellent 40 Kc./s. acti-
vity, particularly during the large magnetic storm from the 16th to the
18th.

Part of the IJLF filament supply burned up during a power failure and, in
the absence of spares, a new type was built. The mid-year preamplifier
overhaul was accomplished without incident and 260 hours of continuous
tapes were obtained for the various special programs. An interesting tape
that starts on the 14th includes the quiet before the large magnetic
storm, the transition period, and the storm itself.

USNS Eltanin

Cosmic Rays, Bartol Research Foundation (Stanford University
Observer): The meson telescope was operated briefly in Valparaiso and
appeared to be working satisfactorily. However, two days after leaving
Valparaiso, serious problems developed in the automatic'hourly reset, the
right-band printer and the lower line voltage regulator. because of
difficulties in the VLF program, there was very little time available for
repair work on the cosmic ray equipment.

VLF Studies, Stanford University: The VLF recording began as
soon as the ship left Valparaiso. Scattered weak whistlers and weak hiss
signals were heard every day during the first week. On June 3, whistler
activity began to increase and on the 4th many strong whistlers were
heard each hour. This activity lasted until the early hours of the 5th,
.then decreased until about noon on the 6th, when strong activity was
noted again, this time with clear triggered emissions. The whistlers
continued fairly strong until the early hours of June 9th when equipment
difficulty forced a shutdown. On May 27, June + and June 12, special
continuous recordings were made in conjunction with the OGO satellite.

McMurdo Station

Cosmic Rays, Bartol Research Foundation: The operation of the
neutron monitor was unstable during the first few days of the month owing
to a faulty high-voltage power supply. Following repairs, the new monitor
and the meson telescope functioned normally. The general cleanup and re-
furbishment of the laboratory continued and the resupply messages were
sent. All data analysis was up-to-date.

Forward Scatter, National Bureau of Standards (Bartol Research
Foundation Observer): The forward scatter receiver and transmitter
operated normally.



Ionospheric Absorption, Douglas Aircraft Company: The riometer
operations were normal with the exception of some difficulty with the
automatic volume control on the 30 Mc./s. instrument. What is thought to
be the second Polar Cap Absorption event of the winter was recorded on

both units on the 16th. Two such absorptions occurred, one at approxi-
mately 0100 UT and the other at approximately 0800 UT. The maximum ab-
sorption was 1.5 d1. Difficulty in the operation of the 27 Kc./s.
spheric receiver was traced to a faulty variable inductor for which
spares were not available.

Geodetic Satellite Observations, New Mexico State University:
Doppler data were collected on 929 passes of five different satellites.
Records were made to assist in the interpretation of the effect of
weather and auroral activity on tropospheric and ionospheric refraction
of VHF and UHF signals.

South Pole Station

Aurora and Airglow, Arctic Institute of North America: Mois-
ture on the inside of the plastic windows of the all-sky camera caused
some difficulty. The frosting of the dome has been somewhat alleviated
by redistributing the air from the blower. No visual air glow pulsa-
tions have been observed to date, but glow has been noted on the all-sky
camera negatives. All film checking and development have been done
within a few hours of removal from the camera. Auroral activity was
present on all days except the 13th, 14th and 15th when overcast pre-
cluded observations.

Cosmic Rays, Bartol Research Foundation: Equipment modifica-
tions improved the stability of the meson telescope. Data checking was
up-to-date.

Forward Scatter, National Bureau of Standards:	Operations

were normal and data reduction up-to-date.

Geomagnetism, U.S. Coast & Geodetic Survey:	Maintenance was
performed on all instruments and the equipment continued to operate well.
Fourteen sets of absolutes resulted in the following averages:

declination	21021.5

horizontal field	15,862 g.
vertical field	561479 g.

June was the most active month of the year with an especially active
period from 150800 to 180600 GMT.

Ionospheric Absorption, National Bureau of Standards:	The
riometer operated well but a few hours of data were lost during a power
failure. There were 12 events with absorption greater than 3 db.
Activity was highest from the 4th through the 8th, when absorption
reached 11.4 cib., and again from the 15th through the 19th, when the
maximum absorption was 1.8 db. On the last day of the month there was
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an event culminating at 10.8 db.

Ionospheric Soundings, National Bureau of Standards: Re-
arrangement of the equipment enlarged the work space area and facili-
tated operation. The inventory was rechecked and some items added to
the April supply list.

Many P2 echos were near the gyro frequency leading to confusion as to
which component of the electromagnetic field was actually being mea-
sured. The literature was being studied in the hope of improving the
interpretation of lonograms, but with little success. P2 critical fre-
quencies were observed as low as 0.8 Mc./s. and spread echos as high
as 7 Mc./s.

FOREIGN SCIENTISTS AT U. S. STATIONS

At McMurdo Station, Dr. Igor' A. Zotikov continued his studies on the
growth of sea ice. Temperature and ice-growth measurements were ob-
tained also in lakes in the hills near the station.

U.S. SCIENTISTS AT FOREIGN STATIONS

Mr. George H. Meyer reported that adverse weather conditions in June
hampered his work around Mirnyy Station.

*******
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SUMMARY OF METEOROLOGICAL OBSERVATIONS - JUNE 1965
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Temperature, °C.
Average
Highest
Lowest

Station Pressure (Inches)
Average
Highest
Lowest

Precipitation (Inches)
Snowfall (Inches)

Wind
Prevailing Direction
Average speed (Knots)
Fastest mile (MPH)
Peak gust (Knots)

Average Sky Cover	4.4	3.9	 5.0	2.9	7.0
No. clear days	14	13	 8	 18	2
No. partly cloudy	6	 10	16	 7	 13
No. cloudy days	10	7	 6	 5	 15

No. days with visibility
less than i/)- . mile	1	 3	 6	 5	 5

No. Radiosondes	30	- - -	25	 - - -	 - - -
Avg. height of Radio-

sondes (m)	21,201'.	- - -	1616-5	- - -	- - -
No. Ozonesondes	9	- - -	- - -	9	 - - -
Avg. height of Ozone-

sondes (m)	22,513	- - -	- - -	21,080	- - -
No. Radiometersondes	21	- - -	- - -	19	- - -
Avg. height of Radio-

metersondes (m)	20,643	- - -	- - -	19,898	- - -
All figures above have been taken from radio messages and are unconfirmed
* Sea-level pressure
** North defined along 00 Greenwich	# Date of occurrence
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