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Aerial Color Photography for
Antarctic Photogeology

H. T. U. SMITH

Geology Department
University of Massachusetts

This paper is intended as a progress report on the
evaluation of successive trial color-photography runs
that began in 1962. It is part of a more general study
of the applicability of photo interpretation to antarc-
tic terrain (Smith, 1967). The earlier trials with
color, although showing promise, were beset by vari-
ous mechanical and optical problems, and were less
than satisfactory. The photography considered here
was taken in January 1967 by means of a T-1 1 cam -
era with a 6-inch Metrogon wide-angle lens set at f/
6.3; the shutter speed was 1/300 second. The film was
Ektachrome Aero. The photos were overlapping verti-
cals taken at heights of 1,800 to 3,000 m above
the terrain. Flights were made by the U.S. Navy in
cooperation with the U.S. Geological Survey. Photo-
graphs were taken along eight short flight lines, three
over Ross Island and five over the dry-valley area.

Of the Ross Island flights, one was over Cape
Crozier and two were over the coast on the west side
of Mount Bird. Resolution of detail was very good,
and color contrasts within the volcanic rocks were
conspicuous. Particularly noteworthy was the con-
trast of areas of reddish-brown coloration with
the generally prevalent blue-black coloration, suggest-
ing lithologic differences, which, however, have
not as yet been correlated with field observations.
Comparisons made with black-and-white photogra-
phy of volcanic terrain of other parts of Ross Island
appear to indicate that color photography is defin-
itely advantageous for the study of volcanic rocks.

Flights over the dry-valley area were spread out
over a distance of some 35 miles, from the Finger
Mountain-Maya Mountain locality to Lake Vida. All

except four exposures were over sedimentary rocks of
the Beacon group and intercalated dolerite sills.
Despite the general monotony of coloration, details
of bedding and of variations in tone and hue
from one bed to another were well displayed. In par-
ticular, minor differences between Devonian and Per-
mian beds, which are separated by a major uncon-
formity (Mats and Hayes, 1966), were much more
easily recognized on color than on black-and-white
photography. However, comparisons between dicon-
tinuous exposures were handicapped by vignetting.
An outcrop near the border of one frame appears
much darker than the same outcrop positioned more
centrally in the overlapping frame; in other words,
there was increasing underexposure from center to
edge. Only within a circular central area roughly four
inches in diameter was color rendition more or less
uniform. This restriction, which applied also to pre-
vious experiments with color photography, reflects a
deficiency of the optical system used. It probably
constitutes the main technical barrier to effective and
more widespread use of color. Undoubtedly, further
experimentation with different lenses and/or filters
will provide a solution. When this difficulty is re-
moved, color photography should become a much
more important tool for the antarctic geologist.

What is said above applies also to the study of the
basement rocks. Although only four photographs
taken along the flight lines considered here covered
exposures of those rocks, some of the photography
from an earlier date gave better coverage, but was
similarly plagued by vignetting. It did suggest, how-
ever, that if this difficulty were overcome, the use of
color could be particularly valuable in distinguishing
the various igneous and metamorphic rocks.
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Origin of the Salts in Taylor Valley

L. M. JONES and G. FAURE

Department of Geology and
Institute of Polar Studies

Ohio State University

The isotopic composition of strontium is being used
as a natural tracer to identify the source of strontium
in the salts of lakes and soils in southern Victoria
Land. If the source of the strontium can be deter-
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mined, it may serve as a guide to the sources of the
other elements in the salts. Earlier work (Jones et al.,
1967; Jones and Faure, 1967) established that the
strontium in Lake Vanda is primarily a product of
chemical weathering of the bedrock of Wright Valley
and that it is transported to the lake by the Onyx
River. No evidence was found to indicate that the
strontium was of volcanic or marine origin.

The source of the salts in Taylor Valley (see figure)
presents a more complicated problem. This east-west
trending valley opens onto McMurdo Sound. The
western part is a basin containing Lake Bonney, a
permanently stratified saline lake. The isotopic com-
position of strontium was determined in water from
Lake Bonney, Lake Fryxell, and McMurdo Sound;
in water-soluble salts present in the soil of Taylor
Valley; and in basalts from the McMurdo volcanics.
These data are summarized in the table.

The strontium in Lake Bonney, like that in Lake
Vanda, exhibits a relatively high radiogenic content
(Sr 87 /5r86 =O.7130) compared with marine stron-
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Locations of sites from which water and soil samples were
taken in Taylor Valley.

Summary of strontium isotopic analyses
of samples from Taylor Valley

Material and Source	I (5r87 /Sr86 ) * I Remarks

Basalt, McMurdo volcanics	0.7040	Average of 19
samples

Water, McMurdo Sound
	0.7094	Average of 2

samples
Water, Lake Bonney	 0.7130	Average of 10

samples along
depth profile

Water, Taylor "Red Melt"
	0.7136

Soil, basin of Lake Bonney	0.7136	Water leach
Soil, near LaCroix Glacier	0.7125

	Water leach
Soil, near Canada Glacier	0.7101

	Water leach
Soil, near Lake Fryxell
	0.7089	Water leach

Water, Lake Fryxell
	 0.7090

Eimer and Amend SrCO3
isotope standard
	 0.7084	Average of 15

	

± 0.0003	measurements

*Corrected for isotopic fractionation, assuming Sr87/
Sr86 = 0. 1194.

tium (Sr 117 and volcanic strontium
(Sr 8 /Sr85 =O.7O4O). This suggests that much of the
strontium in Lake Bonney has been derived by chemi-
cal weathering of the bedrock and does not have
either a volcanic or a purely marine source.

A few years ago, a large red-colored, salt-charged
ice cone appeared at the lower end of Taylor Glacier.
It discharged saline meltwater into Lake Bonney. The
cone no longer exists, but the cause of this phenome-
non is still unexplained. The isotopic composition of
strontium in the salt core was found to be identical,
within experimental limits, to the strontium in Lake
Bonney and in the soil of the western part of Taylor
Valley.

Strontium leached from soil near the LaCroix Gla-
cier (see figure) has about the same isotopic composi-
tion as that of Lake Bonney. However, farther to the
east, in the vicinity of the Canada Glacier, the stron-
tium in leached salts is less radiogenic and reflects a
derivation from both marine and bedrock sources.
Strontium in the soil near Lake Fryxell appears to be
predominantly of marine origin, as does the water of
the lake.

Although the bedrock geology of Taylor Valley is
not conspicuously different from that of Wright
Valley, the salts in Taylor Valley do not contain
proportionally as much radiogenic strontium. Wright
Valley apparently is a closed valley, whereas Taylor
Valley opens onto McMurdo Sound. At one time, the
sea extended into Taylor Valley, as evidenced by the
raised strand lines. As the floor of Taylor Valley was
exposed, some seawater remained, depositing salts as
it evaporated. These salts, containing marine stron-
tium, have had a moderating influence on the stron-
tium isotopic composition of the salts present in the
soil today. Volcanism, which was more prevalent in
Taylor Valley than in Wright Valley, also had an
effect on the salt composition, but the magnitude of
that effect cannot be estimated at this time.
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