
National Science Foundation grant C-642 supplemented
by a grant from Northern Illinois University.

A total of 4,500 line-kilometers, giving approxi-
mately 14,000 data points, was flown in January. A
significant portion of these data is stored on digital tape,
in a format compatible with the IBM 360/67 computer
system.

The following preliminary conclusions can be drawn
from the survey:

(1) The regional gradient (approximately 5 gammas
per kilometer) trends north-northwest.

(2) McMurdo Sound, except around the Dailey Is-
lands, is characterized by a very smooth magnetic field,
with low amplitude (30 to 150 gammas), short wave-
length (about [0 kilometers) anomalies. A magnetic
low of several hundred gammas flanks the west side of
Ross Island.

(3) The ice shelf immediately south of Ross Island
exhibits a magnetic relief that suggests that this volcanic
island extends farther south than is indicated by its
topography. This is particularly true in the vicinity of
Terror Point, Cape Mackay, and Conical Hill. Whether
the same can be said of its northern shores remains to
be seen, but the western cliffs clearly mark its western
boundary.

(4) The southern half of Ross Island (including Hut
Point Peninsula) is dominated by very localized anom-
alies associated with its volcanic mountains and peaks.
These anomalies range up to several thousand gammas
and are of extremely short wave-lengths. For example,
Mount Erebus is characterized by a few anomalies ex-
ceeding 2500 gammas, suggesting a composite structure
with more than one vent in the course of its develop-
ment.

(5) In Victoria Land, it is generally true that glacier-
covered regions exhibit a monotonous magnetic relief,
while mountain ranges are associated with anomalies
typically a few hundred gammas in amplitude. Not all
of the ranges are composed of magnetic rocks, and dykes
or ridges of a basaltic" composition have been detected
in flat, ice-covered areas by their magnetic signature.

(6) The edge of the polar plateau is outlined clearly
by a high positive magnetic anomaly.

Further data reduction and analyses will include re-
moval of diurnal variations and the regional field, depth
determinations to the source of selected short wave-
length anomalies, development of the general tectonic
pattern of the area as reflected in the magnetic pattern,
and model studies to test whether the postulated struc-
tures (associated with the tectonic pattern) can ade-
quately account for the observed anomalies.

Field assistance was provided by Dr. C. P. Ervin and
D. R. Pederson of Northern Illinois University. Data
were collected over water from Coast Guard helicopters
Of USCGC Northwind and over land from U.S. Navy
helicopters.

Japanese activities in the
dry valleys, 1972-1973
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This summer's research at the saline lakes and ad-
jacent small water bodies in the dry valleys of southern
Victoria Land was carried out in cooperation with the
New Zealand Antarctic Research Program and as a part
of the Dry Valley Drilling Project.

Water samples were taken for analysis of major and
minor elements including radioactive and stable isotope
elements. On-the-spot chemical analysis was made for
electrical conductivity and pH and for dissolved oxygen,
alkalinity, nutrients, and hydrogen sulfide content. Sup-
plementary work was done on the heat budget and
surface meteorological observations, and geomorphologi-
cal surveys were conducted.

These results, in conjunction with those of previous
years, may allow a fuller understanding of the distribu-
tion of salt materials and differentiation in these lakes.
Also, the gradual lowering of the maximum water tem-
perature of Lake Vanda seems to merit continued mon-
itoring in the future in relation to study of the climatic
fluctuations in the region.

To determine the origin of the water in the saline
lakes, isotopic studies were made at Lake Vanda and
Lake Bonney by using deep layer water samples. 8180
measurements of the water samples gave results of —31.9
and —38.4 per mil; and oD measurements—results of
—245 and -275 per mil—all quite small. As pointed
out by Craig et al. (1961), 8D and 80 in normal mete-
oric and surface waters are linearly correlated with a slope
of 8. Even though this was a deep water layer with high
salinity, the values obtained fell on the straight line pre-
sented by Craig. Therefore, it is felt that the H 20 of
the saline lakes originated in fresh water and not from
sea water. As is known, concentration of dissolved salts
by the evaporation of sea water would result in en-
riched D and 180 above the standard value for sea
water-0 per mil.

8S of SOin the above samples also was determined
and found to be +35 and + 40 per mil. These unusu-
ally heavy values suggest that SO 4 existing in the pres-
ent saline water might be the residue of the bacterial re-
duction of H9S. To confirm this, more analysis of co-
existing SO 4 and H2 S would be necessary. Only prelim-
inary studies have been completed, but isotopic meas-
urements are under way on samples for all the layers
from the surface down. From the results of these stud-
ies it is hoped that environmental changes in the lakes'
histories can be found from drill cores of the recent sedi-
ments.
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Finally, for petrographic studies, thin-section nomen-
clature was done on the number 1 bore hole samples ob-
tained from the first drilling of the Dry Valley Drilling
Project, and identification of the secondary minerals in
the cavities of these samples is in progress.

Field party members were the author (December 23,
1972, to January 23, 1973) and Dr. Yoshio Yoshida,
University of Hiroshima, Mr. Shu Nakaya, University of
Hokkaido, and Mr. Takeo Hashimoto, Japan Analytical
Chemical Research Institute (December 2, 1972, to
February 1, 1973).
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In conjunction with field geophysical studies of vari-
ous sites proposed for the Dry Valley Drilling Project
(McGinnis et al., 1972a), C. W. Keighin and G. L.
Oberts collected water samples from lakes and streams
in the dry valleys, December 10 to 30, 1971. Water was
collected in Nalgene bottles that had been cleaned with
distilled water and rinsed with the water that was col-
lected. One of the two samples from each site was acidi-
fied prior to sealing and shipping to the United States.
The water samples were analyzed under the direction of
N. F. Shimp at the Illinois Geological Survey using
atomic absorption methods, flame emission for Na+
and K+, EDTA titration for Ca+2 and Mg+ 2, and

gravimetric precipitation methods for SO2 , C  , and
HCO. Results are presented in Oberts (1973).

Don Juan Pond, a shallow, saline, closed lake in
Wright Valley, is a unique ecological and geochemical
system and is discussed here. It is a potential drilling site
for the Dry Valley Drilling Project (McGinnis et al.,
1972a). The pond has been studied previously with re-
gard to its physiochemistry (Tetrow et al., 1963; Toni
and Ossaka, 1965; Oberts, 1973), microbiology (Cam-
eron et al., 1972; Morelli et al., 1972), resistivity and
seismicity (McGinnis et al., 1972b) and possible anal-
ogy to Martian soils (Horowitz, 1971; Horowitz et al.,
1972). The pond is essentially a calcium chloride brine
explained as a bittern derived from either trapped ma-
rine water or evaporated fresh stream water.

Thermodynamic calculations based on available pH
and Eh measurements (Cameron et al., 1972; Meyer
et al., 1962) (fig. 1) coupled with the chemical anal-
yses in Oberts (1973) and appropriate thermodynamic
equations relating solubility, activity, and ionic concen-
trations clearly indicate that the water in Don Juan
Pond is 4 orders of magnitude undersaturated with cal-
cite (primarily because of the low pH) and slightly
undersaturated with gypsum.

Because of these relationships of apparent Ca+2
solubility, we plotted the log of calcium concentration in
parts per million against the log of other selected con-
stituents in parts per million (fig. 2). This diagram per-
mits an evaluation of the proposed marine and fresh-
water models. In addition, we plotted the compositions
of mineral phases observed in Wright Valley.

For a mixing model, tielines would connect the two
(or more) end members of the mixing. Water from
Don Juan Pond cannot be explained by mixing fresh,
marine, or any other normal waters. Evaporation to near
dryness must account for the observed chemistry. For
any evaporation mechanism, points representing an evap-
orating body of water move towards the upper right
corner along a 45-degree line. Conversely, dilution with
pure water moves the loci of points downwards towards
the left along a 45-degree line.

Evaporation of seawater to the same calcium concen-
tration as observed in Don Juan Pond leads to excessive
amounts of all elements. This immediately suggests re-
moval of evaporite minerals as a control on the ob-
served water chemistry. In the seawater model, removal
of thenardite or mirabilite to control excess sulfate,
halite to remove excess sodium, and antarcticite to ad-
just excess chlorine leads to negative amounts of calcium
in a theoretical Don Juan Pond.

To a first approximation, chlorine could have entered
Don Juan Pond in stream water now feeding the pond.
This model assumes that calcium has been retained
quantitatively in the water because of calcite and gypsum
solubility. Except for sulfate, which is depleted from
the theoretical Don Juan Pond (280,000 versus 180

164	 ANTARCTIC JOURNAL




