
desanstalt für Geowissenschaften und Rohstoffe (BGR), Hann-
over, Federal Republic of Germany also participated in the
geophysical field work. The Twin Otters were piloted by Cap-
tains Carry Studd (chief pilot). Ed Murton, and Richard Hasler.

Geology. The geology program for 1983-1984 was concen-
trated on the Ellsworth Mountains/Thiel Mountains ridge
(Craddock, Webers, and Anderson 1982). Work was under-
taken in the Thiel and Whitmore Mountains; Hart, Nash, Mar-
tin, Pirrit, and Stewart Hills; Haag, Pagano, and Sonntag
Nunataks; and Mounts Johns, Moore, and Woollard. In addi-
tion, brief visits were made to the northern Ellsworth Moun-
tains and to the southwestern Patuxent Mountains (see figure).

Basic field observations were undertaken by the whole party
including detailed structural observations in the metasedimen-
tary rocks by Bryan Storey and Ian Daiziel. Extensive collec-
tions were made for major and trace element geochemical anal-
ysis by Walter Vennum and for isotope geochemical studies by
Robert Pankhurst. Anne Grunow and Ian Daiziel collected 608
cores and 38 oriented hand samples constituting 126 sites for
paleomagnetic studies.

Airborne geophysics. The geophysical program involved flying
aeromagnetic and simultaneous radio-echo sounding surveys
along two grids. One grid was located in a triangle between the
Ellsworth, Thiel, and Whitmore Mountains; the other grid was
between the Ellsworth Mountains and the base of the Antarctic
Peninsula (see figure). Approximately 14,000 on-line kilometers
of trace were flown.

The joint USARP/BAS program will continue during the
1984-1985 season with geologic work in the Jones Mountains
and Thurston Island/Eights Coast areas and airborne
geophysics in the area between the Ellsworth Mountains,
Thurston Island, and the base of the Antarctic Peninsula (see
figure). Fuel has been made available by USARP at the Jones

Mountains, Mount Smart, and Siple Station. BAS Twin Otters
will again be made available for close-support of the geological
party and for airborne geophysics.
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Plant remains of a gymnospermous Jurassic flora were col-
lected by a U.S. Geological Survey field team led by P.D. Rowley
during the 1977-1978 field season from the Orville Coast and
eastern Ellsworth Land regions of the southern Antarctic Penin-
sula. (See figure.) The area is underlain by Middle and Upper
Jurassic volcaniclastic sedimentary rocks of the Latady Forma-
tion which interfinger with the caic-alkaline silicic volcanic
rocks of the Mount Poster Formation (Rowley et al. in press). All
of the rocks of the Latady Formation, which consists of dark-
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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
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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

1984 REvIEW	 37




