
deposition, as was the case in the Drake Passage
area. Many of these samples were also analyzed for
their Pa 231 content, although considerable analyti-
cal difficulties were encountered. The Pa231/Th230
ratios obtained were consistent with the ages de-
rived by the total Th 23° method, but were not reli-
able enough to use as an independent measure of
age.

The manganese nodules were analyzed for tho-
rium and uranium isotopic content in conjunction
with independent determinations of the trace ele-
ment content. The results on a variety of surface
nodules and several found at depth along one core
suggest that the nodules are much older inside than
at their outer "skin," and that the source of the
radioactive elements is unlikely to be the same as in
foramini'feral tests, where it is presumed to be dis-
solved ions. Attempts to determine sedimentation
rates for diatom oozes were mostly unsuccessful;
coccolith oozes proved more amenable to the thori-
um-isotope dating method.

Radiolaria and Diatoms in Sediments
of the Southern Oceans

LLOYD H. BURCKLE, JESSIE H. DONAHUE,

JAMES D. HAYS, and BRUCE C. HEEZEN
Lamont Geological Observatory

Columbia University
Nearly 2,000 samples have been taken from cores

obtained on Eltanin Cruises 10, 11, 13, 15 and 17
and Vema Cruises 16, 17 and 18. The cores are
sampled at 40-centimeter intervals and the study of
the microfossils is both stratigraphic and taxonomic.

There are many cores in the Bellingshausen
Sea that penetrate the -x boundary (probably the
Pliocene-Pleistocene boundary) and, in general, rates
of sedimentation are slow in the central portion of
the basin. It is very probable that many of these
cores contain a complete Quaternary section. Sedi-
mentation rates increase as the northern edge of the
pack ice is approached and are also higher under
the Antarctic Convergence.

An average rate of sedimentation of 0.5 cm./
1,000 years was determined for the upper three
meters of a core in the central part of the basin
by radiometric dating at Lamont. From this de-
termination, it has been possible to estimate the age
of the faunal zones. The -x boundary (Plio-Pleisto-
cene) has an estimated age of 1.60 ± 0.32 million
years.

Neutron activation analysis has been made in
order to determine the percentage of manganese in
the sediments and assess its relation to the geochemi-
cally determined rates of sedimentation.

In Pleistocene cores some ecologic conclusions,
based upon diatoms, were made and compared
with radiolarian zones. This has permitted some
rather broad conclusions about the Pleistocene his-
tory around the periphery of the Antarctic Conti-
nent:

1. The onset of the Pleistocene was rather abrupt
and, south of the Polar Front (Antarctic Conver-
gence), is recorded in the cores by a change of lith-
ology from red clay below to a diatomite above.
There is a great change in the radiolarian fauna
across this lithologic boundary and equally significant
changes took place in the diatoms across this bound-
ary. In cores north of the Polar Front, this faunal
and floral change is also present although there is no
change in lithology.

2. The Early Pleistocene around Antarctica was
mild, perhaps warmer than at present. The diatom
species, Coscinodiscus margaritaceus, which today
lives in temperate waters, is common in lower Pleis-
tocene sediments. The point at which it dies out
may mark the beginning of a more frigid climate
around Antarctica.

3. The Pleistocene cores record an interglacial
period warmer than the present. The radiolaria in
the i zone appear to have some affinities with types
from warmer waters. The diatoms within this zone
indicate interglacial conditions, but in many cases
Coscinodiscus margaritaceus is also present, suggest-
ing that climate conditions were as warm as those
at the beginning of the Pleistocene.

Marine Geophysics from USNS Eltanin

JAMES R. HEIRTZLER
Lamont Geological Observatory

Columbia University
A program of geophysical measurements was

begun aboard USNS Eltanin in early 1965. Seismic
reflection and magnetic measurements are made
when the ship is under way, and heat-flow measure-
ments when the ship is on station. In late 1966, a
sea gravimeter will be added.

The seismic equipment utilizes both high-voltage
spark and pneumatic sound sources. The Pacific-
Antarctic Basin has become an area of concentrated
attention. Sediment thicknesses of 1 kilometer (as-
suming an average velocity of 2 km./sec.) have been
recorded over a large area. Maximum thicknesses
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have been obtained along the southern limit at
about 68°S.; the northern limit is defined by tongues
of sediment at about 60°S. The eastern and western
limits have not been mapped. Highly reverberant
sub-bottom reflectors extend over wide areas.

Another area for which the seismic records have
been studied in detail is the New Zealand Plateau,
in particular the Chatham Rise, Bounty Basin,
Campbell Plateau, Northwestern Shelf, and Hikur-
angi Trench areas. Believed to be Cretaceous out-
crops in several places, these areas will be sampled
during a special coring program in late 1966. El-
tanin seismic records have been correlated with those
of R/V Vema and Conrad for the study of this area.

Geomagnetic total field intensity measurements
have been recorded digitally. These data, along with
bathymetric information, will be issued in profile

form in a series of technical reports. Studies of the
data have emphasized the magnetic anomaly pat-
tern produced by the Pacific-Antarctic Ridge. Mag-
netic anomalies show mirror symmetry about the
Ridge axis, in some places to nearly 500 kilometers
from the axis. In terms of the Vine and Matthews
hypothesis of ridge formation, these anomalies yield
a history of geomagnetic field reversals over a pe-
riod of eight million years. Magnetic anomalies over
other ridges, and the field reversals recently found
in antarctic cores, tend to support the Vine and
Matthews hypothesis and the geomagnetic reversals
that this hypothesis demands. Aside from the anom -
alies on and near the Pacific-Antarctic Ridge,
there are elongated anomalies, paralleling the
Ridge, between the axis and the New Zealand
Plateau.

Cartography
Cartographic Activities

of the U. S. Geological Survey

GEO. D. WHITMORE
Topographic Division

U. S. Geological Survey

The Geological Survey's mapping activities in
the field were described in the July-August, 1966,
issue of the Antarctic Journal. Other activities in
connection with this project were performed in the
Washington, D.C. area.

The results of earlier field work were computed
and used with aerial photography flown by Air De-
velopment Squadron Six (in accordance with Survey
specifications) to compile maps in support of USARP
activities. Six maps of the Britannia Range project
and six of the Queen Alexandra Range project were
published at 1:250,000 scale, covering 61,950 square
miles. All together, 31 quadrangles in shaded relief
editions are now available at this scale, covering
125,500 square miles, and 39 additional maps, repre-
senting 163,500 square miles, are in various stages
of compilation. Also, a shaded relief edition of the
northern Victoria Land sketch map covering 50,000
square miles, was printed at 1:500,000 scale, and a
planimetric sketch map of western Marie Byrd Land,
covering 64,000 square miles, was compiled and will
be published in a shaded relief edition. A planimetric
sketch map of the Pensacola Mountains was com-
pleted for field use during the 1965-1966 season.

The American Geographical Society's
Antarctic Cartographic Activities

CHARLES B. HITCHCOCK
American Geographical Society

In June 1965, the American Geographical Society
published a map of the Antarctic in three colors on
the scale of 1:5,000,000. Since that time, a consid-
erable amount of new mapping data has been re-
ceived by the Society from domestic and foreign
sources, including sketch maps, preliminary plot-
tings from aerial photography, and observations
obtained during traverses. The most important ma-
terials have been the United States aerial surveys of
the Transantarctic Mountains and along the coast
of Marie Byrd Land, and the British Directorate of
Overseas Surveys' new sheets of its 1:250,000 series
of the Antarctic Peninsula. In addition, a number of
place names have been changed or added.

All new and revised materials received are prompt-
ly incorporated on the Society's four-sheet base map,
on the scale of 1:3,000,000. Prints of this map can
be supplied at any time on request.

During the past year, the Society was also called
upon to prepare a chart of the South Pacific for
plotting data obtained on cruises of USNS Eltanin.
The projection chosen was Lambert's Conformal
Conic with standard parallels at 30°S. and 67°S.
The chart was published on two scales, 1:7,500,000
and 1:15,000,000, in black and white with a 10
graticule and with a gray tint over the land area.
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