
colored shale, siltstone, and sandstone, appear to be tightly
folded and locally thrust faulted. These sediments were intrud-
ed in the Lower Cretaceous by the calc-alkaline plutons of the
Lassiter Coast Intrusive Suite.

Northeast to southwest facies changes in the Latady Forma-
tion indicate changes in the depositional environments, from a
non-marine (lacustrine or lagoonal) area, through a shallow-
marine environment (possibly deltaic) to open-marine shallow
water conditions (Rowley et al. in press). Marine invertebrates
which are locally abundant in the southeasternmost exposures
indicate this formation to be Upper Jurassic, probably Kim-
meridgian to Tithonian (Thomson 1980).

Over 150 specimens of plant material were collected from
the non-marine deposits of the Latady, specifically from the
Behrendt Mountains and northern Sweeney Mountains. Most
of the plant fossils are poorly preserved fragments of leaves in
highly altered, fine-grained rock. The fossil foliage is preserved
as compressions and impressions, although no carbonaceous
film or cuticle is present. The specimens, however, do show
some foliar details that are useful in taxonomic identification
within these plant groups. The flora is primarily represented by
foliage fragments of seed ferns, cycadeoids,and conifers. The
fossils include at least five forms of cycadeoid leaves, six forms
of seed fern foliage (including one fertile specimen), and four
forms of conifer leaves.

Wood has also been preserved. Like the leaf fossils, the wood
appears to be highly altered and exhibits some internal
coalification. It is possible, however, that some of the fossils may
have retained some internal structure. In addition to these
megafossils, microfossils are also expected to be found in sedi-
ment samples since pollen and spores are often unaffected by
metamorphism.

The Orville Coast flora shares many similarities with other
Southern Hemisphere assemblages of the same age. Although
the taxonomic identifications of the plants remain tentative at

this point, the Orville Coast fossil foliage bears closest re-
semblance to the Jurassic plants found at Hope Bay and along
the Lassiter Coast of the Antarctic Peninsula. Like the Hope Bay
forms, the Orville plants also appear to be very similar to those
found in the Rajmahal and Jabalpur floras of India.

The Upper Jurassic age and exclusively gymnospermous
composition of the Orville flora indicate that this assemblage
documents the youngest flora known from Antarctica prior to
the appearance of angiosperms in the Lower Cretaceous vol-
caniclastic sediments of the antarctic peninsular area (Jefferson
1980, 1982).

Research on the Orville Coast flora will continue with tax-
onomic identification and description of the foliage fossils, thin-
sectioning of the wood specimens, and extraction of the pollen
and spores from the sediment samples for palynological
investigation.

The field work for this research was funded by National
Science Foundation grant DPP 76-12557 to the U.S. Geological
Survey. I thank the polar expedition team of P.D. Rowley, J.M.
Boyles, P. E. Carrara, K. S. Kellogg, T. S. Laudon, and W. R. Ven-
num for collection of the plant fossils.
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Detection of sulfide mineral deposits
by remote sensing in the Antarctic

Peninsula

E. J. ZELLER and
C. A. M. DRESCHHOFF

Space Technology Center
University of Kansas

Lawrence, Kansas 66045

During the USCGC Polar Sea science cruise II of the austral
summer season 1983-1984, gamma-ray survey operations con-
ducted on this project provided some especially interesting
results. In the early part of the cruise, outcrops were examined
at the foot of Mount Siple on Siple Island. However, later in the
cruise extremely adverse weather and ice conditions made it
impossible to reach all of the areas that were scheduled for field
operations by other parties. This made time and logistic support

from the helicopters of the USCGC Polar Sea available for a radi-
ometric survey over a large part of the Antarctic Peninsula area
in the 3-day period from 6 to 8 March. The Peninsula region
surveyed is shown in the figure.

Although the overall levels of radiation are low, strong anom-
alies up to 5 times the average background were observed and
found to correlate with mineralized zones, some of which could
be identified by heavy iron staining that was visible from the air
during the flight operations. The occurrence of mineralization
within the survey area proved to be easy to recognize from the
air because of the elevated levels of uranium and thorium which
are associated with the deposits. In this portion of the Antarctic
Peninsula the use of gamma rays for remote sensing has been
shown to be very valuable because the red or brown iron stain-
ing is not well developed on outcrops which have been recently
deglaciated or those which are very near to shorelines. Here, as
in other areas, airborne gamma-ray spectrometry provides a
rapid method for localizing mineralized zones and must be
considered to be a major aid in evaluating resource potential for
a broad spectrum of mineral resources.

In the South Shetland Islands, the volcanics of Deception
Island show an overall radioactivity that is only slightly above
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Map showing the areas surveyed in the region of the Antarctic
Peninsula. ("Km" denotes kilometer.)

background with no prominent anomalies present. Ground
checking of two fumarolic vents on the beach in the inner crater
failed to reveal any elevation in radiation levels.

At Livingston Island some small anomalies were detected but
none of the higher radiation levels which tended to characterize
the area adjacent to the Gerlache Strait was found. Further-
more, the radiometric signature of the sulfide bearing veins
near Johnson's Dock on the Hurd Peninsula (Pride, Moody, and
Rosen 1981), differs markedly from that of the sulfide veins on
Anvers Island. The thorium-to-uranium ratios and the po-
tassium-to-uranium ratios are significantly and consistently dif-
ferent when the two localities are compared. Interestingly,
some of the strongest radiation anomalies that were detected
during the airborne traverses were found to occur over the
peninsula west of Charlotte Bay on the Danco Coast. This area
shows ratios of thorium to uranium and potassium to uranium

which are intermediate to those on Livingston Island and at
Palmer Station.

Copper mineralization has previously been reported in the
Antarctic Peninsula by Pride et al. (1981), Rowley and Pride
(1982), Vieira et al. (1982), and Rowley, Williams, and Pride
(1983). We found copper staining of outcrops visible from the air
at a large number of sites in both the South Shetland Islands and
the Gerlache Strait. In particular, we were able to use the air-
borne gamma-ray spectrometer to locate a quartz-chalcopyrite
vein that outcrops on Bonaparte Point near Palmer Station
(Rowley and Pride 1982). While searching for this vein, we flew
northeast of Palmer Station where we found another anomaly
near the coastline adjacent to the ice cliff about 500 meters
northeast of the main station buildings. Fortunately, it was
possible to make a thorough ground examination of this anoma-
ly and two prominent quartz veins containing discontinuous
sheets of sulfide minerals 3-5 centimeters thick were dis-
covered. Numerous other parallel trending veins also showing
sulfide minerals were found along the shoreline immediately
below the ice cliff for at least 200 meters. We believe that rapid
retreat of the ice edge northeast of Palmer Station has exposed
these veins in the last 3 years. This conjecture is supported by
maps of the area which indicate earlier positions of the ice edge
and by the fact that previous geologists who visited the station
do not report conspicuous veins at this location. One small
sample of sulfide minerals that was returned by air has been
analyzed, and it shows 2.95 percent copper together with lesser
amounts of lead, zinc, and molybdenum. This association sug-
gests that the veins represent a polymetallic hydrothermal de-
posit. Larger and more comprehensive samples have just been
returned from Antarctica via the USCGC Polar Sea and are now
being analyzed.

This research was supported by National Science Foundation
grant DPP 77-21504.
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