
are finally evaluated, to remove the difficulties that
arise when downwarping is taken into account.

Preliminary work has been done on two sites, one
near Bordeaux, France, and the other near Neptune
City, New Jersey. Samples from the French site were
collected by Judson, and a preliminary examination
of them by J. Donner, University of Helsinki, has re-
vealed the presence of a pollen representative of a
temperate climate of an as yet unidentified inter-
glacial period. The site near Neptune City, New
Jersey (in the Cape May Formation), is thought to
represent the last interglacial (Sangamon) period
(MacClintock, 1943). Collections made by Judson,
Grace Brush, and Paul MacClintock of Princeton
University at the Neptune City site are now being
processed by Brush.
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Deep Ice Core Study Program: Greenland

C. C. LANGWAY, JR.

U.S. Army Terrestrial Sciences Center *

In the spring of 1967, a short field trip was made
to Greenland to arrange for the transfer of all of
the "Site 2" and Camp Century ice cores to Hanover,
New Hampshire. This shipment amounted to ap-
proximately 2,000 m of core. The transfer was neces-
sary because of the Terrestrial Sciences Center's
termination of its major glaciological research activi-
ties in northern Greenland and the difficulties ex-
pected in transferring cores once the logistic facilities
at Camp Tuto were closed down. Also during the
1967 field trip, firn samples were collected at Camp
Century for oxygen-isotope and dissolved-solids
studies.

The geochemical investigations of all three com-
ponents of the material making up the ice cores (air,
ice, and foreign matter) have provided significant
data. A full program of core analysis is in progress
at the Center, and a variety of core studies are car-
ried out in collaboration with other institutions and
agencies.

* Formerly U. S. Army Cold Regions Research and Engi-
neering Laboratory.

The program has the following principal objec-
tives:

1. To continue ionic studies on cores obtained
from depths greater than 200 m to determine their
stratigraphy, total chemical budget, and ancient
precipitation chemistry. This approach involves
studying in detail, by means of atomic-absorption and
ultraviolet spectrophotometry, the dissolved solids
contained in small vertical increments of the cores.

2. To measure, in conjunction with the ionic
studies, the 018/016 isotope ratios in several thou-
sand sample increments from the deep ice core ob-
tained at Camp Century. A comparison of the ox-
ygen-isotope and dissolved-solids data will provide
the necessary measure to establish the value of using
chemistry as a stratigraphic tool. The oxygen-isotope
data will also allow climatological and historical
interpretations to be made over the entire profile.
This study is being carried out by Dr. W. Dansgaard
and associates at the University of Copenhagen.

3. To continue the investigation of the 1912
(Katmai) and 1883 (Krakotau) stratigraphic lay-
ers, as revealed in the ice core, for their microscopic
volcanic-dust content. Associated with this study,
Dr. E. E. Picciotto of the Free University of Brussels
is measuring the nickel concentration in the strati-
graphic layers of about 1908 (Tunguska event) from
the Camp Century inclined drift.

4. To continue the detailed stratigraphic and
physical-property laboratory measurements on the
core taken from depths below 200 m. Particular
emphasis will be given to investigating the bottom 15-
20 m of "dirty ice" by a silt-index technique; this
investigation will include a chemical and mineral-
ogical study of the suspended debris.

5. To continue, in cooperation with Dr. E. L.
Fireman of the Smithsonian Astrophysical Observa-
tory, the mineralogic and isotopic investigations of
fractions of the bulk dust collections (filtered from
nearly 107 liters of glacier meltwater at Camp Cen-
tury).

6. To investigate the physical, chemical, and
biological properties of the sub-ice material recovered
at Camp Century. Small samples of the 3.55-rn sub-
ice core have been provided to researchers interested
in viable organisms and total organic concentrations.
Physical studies planned for the sub-ice material in-
clude bulk density (void ratio), thermal conductivity
of the frozen material, and moisture content. In ad-
dition, a complete petrological analysis is planned.
Chemical and mineralogical analyses will be made
of the composition of interstitial water, mineral com-
position of the various-size fractions, trace element
relationships, and K/A dating of component pebbles.

7. To prepare for the 1968-1969 field work at
Byrd Station, related to the down bore-hole carbon-
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dating project (to be carried out in cooperation with
Dr. H. Oeschger of the University of Bern).

In addition to the above work, the following per-
sons have recently investigated, or are currently in-
vestigating, the subjects indicated:'

Y. Horibe, University of Tokyo: O content of gas
bubbles.

H. Windom, University of California: Pb 21° and
terrestrial dust.

L. Friedman, Brookhaven National Laboratory:
CO2 and C13/C12.

F. Rosenberg, AVCO Space Systems Division:
bacteriological studies.

W. Hamilton, Ohio State University: microparticle
concentrations.

J. Paren, Scott Polar Research Institute, England:
dielectrics.

M. Kelly, University of Lancaster, England: pollen
content.

N. Wogman, Battelle Northwest: trace elements.
J . Warburton, Desert Research Institute: silver

concentrations.
E. L. Fireman, Smithsonian Astrophysical Observa-

tory: rare gases in solids.
G. Linkletter, Dartmouth College: soluble par-

ticles.
E. E. Picciotto and G. Crozaz, Free University of

Brussels, Belgium: Pb 21° and fission products.
W. Dansgaard, University of Copenhagen, Den-

mark: Si32.

C. Lorius, Glaciological Study Center, France:
total gas composition.

meteorological observations, concurrent with but in-
dependent of the satellite-viewed cloudiness.

Although relatively little attention has been given
to atmospheric energy exchange between the Antarc-
tic and surrounding areas, the periphery of the Con-
tinent has been well covered by conventional rawin-
sonde stations. During the summer months, the
oceans around the Continent and the ice pack pro-
vide an excellent background for satellite photographs
of cloudiness. Furthermore, a vigorous summertime
circulation is maintained at high latitudes in the
Southern Hemisphere. On January 25, 1965, Tiros IX
began providing the first satellite photographs of the
summertime cloud cover. Emphasis in this initial study
was restricted to two brief periods during early 1965.

The illustration shows a sample photomosaic con-
structed for January 31, 1965, on which the locations
of rawinsonde stations employed in the transport com-
putations are shown. Since Tiros IX was placed in
orbit before advanced read-out and data-processing
procedures had been developed, mosaics were hand-
constructed with only minor data gaps. Examination
of the original photographs has indicated that digiti-
zed mosaics, now available from several ESSA sat-
ellites, should prove to be adequate for studies of this
type.

The distribution of principal cloud bands and
convective areas is closely related to the tracks and
frequencies of the major cloud vortices. Only the ma-
jor vortices appear to be important to the large-scale
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ATMOSPHERIC PHYSICS

Satellite-Viewed Cloud Cover and
Computed Atmospheric Transports

for the Antarctic

P. A. DAVIS and S. M. SEREBRENY

Aerophysics Laboratory
Stanford Research Institute

The general objective of this research project
was to ascertain the extent to which satellite photo-
graphs of cloud cover over and around Antarctica
could be used to infer characteristics of the atmos-
pheric transports of momentum, heat, and kinetic
energy to or from the Antarctic. In order to meet
this objective, it was necessary to compute the atmos-
pheric transports on the basis of available upper-air
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Photomosaic of a portion of the Southern Hemisphere con-
structed from Tiros IX photographs for January 31, 1965.
Circles indicate antarctic stations from which data were

obtained for transport calculations.
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