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Figure 1. Location of water
sample sites for a length pro-
file of the Onyx River, Wright

Valley.

How many differences seen in specimens of this genus
can be attributed to valid specific characters, how many
to individual variation, how many to growth factors, and
how many to sexual dimorphism?

Various revisions of the genus have been attempted.
Nine species are recognized in a recent study of African
forms by Cluver (1971). Kitching (1968) considered
that there are six valid African species, and I reached
this same conclusion (in press) quite independently of
Kitching. There may be a valid species in India, in
addition to the African species present there, and perhaps
two valid species in China, in addition to the African
forms present in Asia. Even this concept of speciation
within Lystrosaurus may be too broad. The role of sub-
jectivity looms large in the delineation of fossil species.

It is being suggested (Colbert, in press) that two
African species, Lystrosaurus murrayi (the type of the
genus) and Lystrosaurus curvatus, were present in the
Antarctic. (There is no good evidence for creating new
species for any of the antarctic fossils.)

If this is true, then a very strong link is indicated
between Antarctica and South Africa during the early
Triassic. According to my revision of the genus Ly-
strosatirus, Lystrosaurus murrayi is present in India and
in China, while Lystrosaurus curvatus extends to China.

Consequently these species are seen as having had a
wide distribution during the early Triassic, a distribu-
tion most logically explained by assuming that they oc-
cupied a continuous range across an ancient Gondwana-
land.

This study of antarctic L3strosaurus has been carried
out under National Science Foundation grant GV-25341.
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ward, away from the coast, for a total distance of ap-
proximately 30 kilometers, eventually emptying into
Lake Vanda. The Onyx River is joined along its course
by meltwater streams that issue from the valley glaciers
and patches of accumulated snow and ice.

As part of a study to identify the source of salts in
Lake Vanda, Jones (1969) analyzed five water sam-
ples from the Onyx River. Concentrations of the prin-
cipal cations (Na, K, Ca, and Mg) varied considerably,
some within an order of magnitude. The samples ana-
lyzed were collected from the stream at intervals from
the vicinity of the Denton Glacier to a point approxi-
mately midway between Bull Pass and Lake Vanda.
The concentrations of these ions increased downstream.

Principal cation concentrations for a
length profile of the Onyx River,

Wright Valley

Lois M. JONES

Department of Geology
University of Georgia

The Onyx River is a meltwater stream that originates
from a shallow lake at the base of Wright Lower Gla-
cier (fig. 1). It is an intermittent stream, flowing only
during the warmest part of the summer. It flows west-
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Concentrations of the principal cations in the Onyx River, Wright Valley.

Cat	 Mg.1	 Ca/Na
(figures in parts per million)

1.21	 5.54	 0.610	 0.955

1.12	 4.71	 0.516	 0.961

1.11	 4.43	 0.492	 0.933

1.08	 4.32	 0.494	 0.923

1.01	 4.31	 0.486	 0.913

1.02	 4.59	 0.504	 0.956

1.11	 4.75	 0.558	 0.985

1.09	 4.67	 0.504	 1.026

1.01	 4.35	 0.462	 1.012

0.93	 3.99	 0.434	 0.998

1.00	 3.78	 0.420	 0.967

0.79	 3.38	 0.404	 0.944

0.68	 2.94	 0.322	 0.872

Sample
number	 Na*

8
	 5.80

9
	

4,90

10
	

4.75

11
	

4.68

12
	

4.72

13
	

4.80

14
	

4.82

15
	

4.55

16
	

4.30

17
	 4.00

18	 3.91

19
	

3.58

20	 3,37

	

Na/K
	

Ca/Mg

	

4.79
	

9.08

	

4.38
	

9.13

	

4.28	 9.00

	

4.33
	

8.74

	

4.67	 8.87

	

4.71
	 9.11

	

4.34
	

8.51

	

4.17
	 9.27

	

4.26
	

9.42

	

4.30
	

9.19

	

3.91	 9.00

	

4.53
	

8.37

	

4.96
	

9.13

* determined by flame photometry
t determined by EDTA-Hydroxy Naphthol B. titration

determined by atomic absorption

Sodium ranged from 7.6 to 44.6 parts per million; po-
tassium, 0.59 to 6.20 parts per million; calcium, 2.8 to
43.0 parts per million; and magnesium, 0.19 to 3.05
parts per million. In addition, it was found (Jones,
1969) that ratios of these principal ions varied along
the stream's course. For example, the Na/K ratio ranged
from 13 at the eastern end of Wright Valley to 7.2
downstream at the base of Bull Pass. This variation ap-

peared to be a gradual, continual change and suggested
that there might be a regular variation in the composi-
tion of the soluble salts within the regolith of the
valley. This observation, however, was made after ana-
lyzing only five samples collected in December 1966,
during a 1 -week interval. Because the Onyx River
flows intermittently and its discharge varies consider-
ably during these flow periods, the apparent character-

-
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Figure 2. The variation of the
sodium ion concentration and
the Ca .Na ratio for a length
profile of the Onyx River,

Wright Valley.

Q)Q)

00
-i--i

E
0.
0.
0Z

25	 20	 15	 10	 5
LENGTH, KM.

0.95

0Z
00

0.90

September-October 1973	 275



istic of the changing concentration and composition
throughout its length could not be established with any
certainty.

A series of 13 samples of water was collected from
the Onyx River during the 1969-1970 austral summer.
The sampling extended over the stream's entire length
and was done in about a 2-hour period (this could
be considered instantaneous sampling). These samples
were analyzed for Na, K, Ca, and Mg, and the data
are given in the table. There are no variations of an
order of magnitude that had been detected previously
from samples collected over a period of several days.
Instead, for this sample profile the concentrations for
the principal cations varied by less than a factor of two.
There was a trend, however, for the concentrations to
increase downstream. As an example, the sodium con-
centration has been plotted against distance in fig. 2.
The concentration of sodium increases smoothly down-
stream, except for a minor decrease in the samples
collected just east of Bull Pass.

The weight ratios of Ca/Na, Ca/Mg, and Na/K
for the water samples are given in the table. The vari-
ations of these ratios indicates a change in composition
of the salts in the stream with distance. For example,
the Ca/Na ratio is plotted in fig. 2. The ratio increases
with distance downstream from the lake at the base
of Wright Lower Glacier, then it decreases and reaches
a minimum in the vicinity of Bull Pass. It increases
once again as the stream nears Lake Vanda.

From the above analyses, concentration and compo-
sition of the principal cations of dissolved salts in the
Onyx River vary continually downstream. Water con-
taining salts of a marked difference in quality and
quantity is being introduced to the stream in the vicinity
of Bull Pass.

I thank the field support of U.S. Navy vxE-6, es-
pecially lieutenant commander Arlan Dyer, for the ex-
cellent series of samples from the Onyx River. Financial
assistance for the field work was provided by National
Science Foundation grants GA-14427 and GA-14573.
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Rubidium-strontium geochronology of
antarctic and South American rocks

MARTIN HALPERN

Institute for Geological Sciences
University of Texas, Dallas

During 1972-1973, the following programs in
rubidium-strontium eochronology and strontium iso-
tope geochemistry were begun with the partial support
of National Science Foundation grant GV-28757.

A. Ritbidium-strontium data for basement rocks from
northeast Marie Byrd Land (with Boris G. Lopatin, Re-
search Institute of the Geology of the Arctic, Leningrad,
USSR):

During the 1967-1968 austral summer, Lopatin, ex-
change scientist with the U.S. Antarctic Research Pro-
gram, participated in the geologic mapping of northeast
Marie Byrd Land. Specimens analyzed for rubidium and
strontium consisted of metamorphic and intrusive base-
ment rocks (fig. 1) capped by Cenozoic volcanic rocks
(Lopatin and Orlenko, 1972). There is no direct evi-
dence to indicate the age and structural position of the
basement rocks. Three specimens have been analyzed:
biotite-quartz-feldspar gneiss (#26), pegmatitic quartz
and potassium feldspar (26d), and aplite (#10e).

Since only one specimen from each outcrop was avail-
able for rubidium and strontium analysis, the reference
isochron plotted in fig. 2 is not intended to indicate a
least squares fit to the data points. Fig. 2 shows a
reference isochron with a slope equivalent to 240 mil-
lion years, using a decay constant of A = 1.47 x 10

Contribution number 237, Institute for Geological Sciences,
University of Texas, Dallas.
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Figure 1. Region of basement rock exposure in northeast Marie
Byrd Land.
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