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Plot of depth (D), free-air gravity anomaly (G), and total intensity magnetic anomaly (M) versus distance in nautical
miles along a portion of Eltanin's Cruise 29. Scales are shown on the left: depth (D) in fathoms, gravity anomaly (G)
in milligals, and magnetic anomaly (M) in gammas. Navigational information (coordinates at times of course or speed

changes) are annotated near the bottom. Ship time is annotated near the top.

Our tentative conclusion is that both fractions yield
file (D), as well as in the large negative free-air
gravity anomalies (G). These plots, accompanied
by chartlets and a short scientific description of the
cruises, will eventually be distributed as Eltanin geo-
physical-data reports.

Geochronological Studies of
Antarctic Deep-Sea Cores

J. K. OSMOND and H. G. GOODELL

Department of Geology
Florida State University

The geochronological study of deep-sea cores (NSF
grant GA-602) obtained on Eltanin cruises has been

concerned with the determination of sedimentation
rates by means of ionium (Th-230) /uranium dis-
equilibrium dating. We have shown that (1) for-
aminiferal and other biologic oozes are more reliable
indices for ionium dating than expected; (2) sedi-
mentation rates in the southern oceans have varied
in the last 300,000 years (there is some evidence
that sedimentation rates have actually decreased
over this period); and (3) the basic immobility
assumptions for thorium and uranium are valid
for many types of sediments, although the diffusion
of radium may be more pronounced in southern-
ocean sediments than elsewhere.

In analyzing these questions, we have taken some
relatively new approaches to ionium dating. First,
we have found it necessary to separate, by physical
processes, the clay and the organic fractions of several
cores and to analyze each by alpha isotopic methods.
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the same sedimentation rates for a given interval,
at least in the upper, younger portion of the core.
Second, we have developed a nondestructive in-liner
gamma-ray analysis system which can serve as a means
of sedimentation-rate determination for several sedi-
ment types. Although this technique is based on more
than the usual number of assumptions, early results
have been better than expected. Estimates of sedi-
mentation rates have been obtained for nearly all of
the 24 cores analyzed thus far by this method.

TERRESTRIAL GEOLOGY AND
GEOPHYSICS

Mirabilite and Associated Seal Bones,
Southern Victoria Land, Antarctica

FREDERIC R. SIEGEL

Department of Geology
George Washington University

and
WAKEFIELD DORT, JR.

Department of Geology
University of Kansas

The presence of mirabilite (Na 2SO4 i01120) has
been noted for many areas of Antarctica (e.g., south-
ern Victoria Land, Vestfold Hills, Queen Maud
Land, Skarvsnes Foreland, Prince Olav Coast) from
sea level to an altitude of more than 1,200 m. In
many cases, a thin crust or "skin" of thenardite, the
anhydrous form of sodium sulfate, was found to be
associated with the mirabilite crystals. The metastable
phase (Na2SO4 71120) has not yet been reported as
present in a natural environment.

Mirabilite studied in this investigation was obtained
from the terminal ice scarp, areas of the ice-cored
moraine, horizontally bedded deposits of considerable
lateral extent, and piercement-like deposits in front
of Hobbs Glacier. The mirabilite was identified by
placing the unknown and a calcite standard on a
frosted-glass slide under Mylar and subjecting them
to X-ray diffraction analysis. In addition to the
major elements revealed by the analyses to comprise
the mirabilite, semiquantitative emission spectro-
graphic analyses showed the presence of Al, B, Ba,
Ca, Cu, Fe,, Mg, Mn, Si, Ag, and Ti; undetected ele-
ments were Sb, As, Be, Bi, Cd, Cr, Co, Pb, Hg,
MO) Ni, P, Pt, Sr, Sn, W, V, Zn, and Zr. Meltwater
from the Hobbs Glacier snout was flowing over an ex-
posure of coarsely crystalline mirabilite without ap-
parently effecting any change in the mineral, thus

indicating the temperature-dependence stability of
the sodium sulfate decahydrate.

One of the horizontally bedded deposits of mirabi-
lite yielded a specimen from a seal of the antarctic
tribe Lobodontini (C. Ray, personal communica-
tion). It consisted of the centrum of the penultimate
thoracic vertebra, with the proximal end of the last
right rib attached by ligaments, along with the an-
terior central epiphysis of the last thoracic vertabra. A
C14 date of 3,740±210 years BP was obtained from
the specimen; this date is based on the Libby half
life (5,770 years) for C 14, and the error stated is ± lo-,
as judged by the analytical data alone; the modern
standard used is 95 percent activity of N.B.S. oxalic
acid. Considering that there is a potential error of
about 615±100 years in such ages because antarctic
seals may subsist on carbon with a lower C' 4 content
than that of the temperate trees used as radiocarbon
standards (Marini, Orr, and Coe, 1967), the adjusted
date on the seal bones (3,125±210 years BP) is the
oldest such date reported from Antarctica. The mira-
bilite of the horizontally bedded deposit from which
the seal remains were recovered is less than 3,125--L
210 years BP in age.
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Age Determination of
Rocks and Minerals from the

Transantarctic Mountains

G. FAURE, R. L. HILL, RENE EASTIN,
and R. J. E. MONTIGNY

Department of Geology and
Institute of Polar Studies

Ohio State University

The objective of this continuing research program
is to provide factual information with respect to the
occurrence and time of geologic events in the Trans-
antarctic Mountains. To this end, suites of rock sam-
ples as well as separated minerals are being analyzed
for age determinations by the Rb-Sr method. This
method is especially well suited to the study of the
polymetamorphic rock complexes which occur in the
Transantarctic Mountains.

The exploration of the geologic history of the
Transantarctic Mountains is a formidable task, re-
quiring the efforts of many scientists working in col-
laboration. It is our hope that we will be able to con-
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