
phorus also increased along the Onyx as far as Bull Pass, but
between the pass and the Vanda Weir, it decreased bya factor
of three. We suspect that an active algal community just above
Bull Lake may be acting as a phosphorus sink.

Unlike phosphorus, which is derived from the soils of the
valley and whose concentration is augmented by contact with
these soils, nitrate is apparently derived from the ice of Wright
Lower Glacier. The concentration of this nutrient decreases
downstream, perhaps in response to its utilization by soil and
aquatic organisms. As with phosphorus, the most pronounced
change again occurs between sites 4 and 5, which may be
another indication of an active biological community above
Bull Lake.

As part of this research, we have also measured major ions,
nutrients, and trace elements throughout the water column of
Lake Vanda and in the lake ice and sediments. Determinations
of chromium, manganese, cobalt, nickel, zinc, lead, and cad-
mium are in progress for all compartments of the Vanda-Onyx
system. We hope to report shortly on trace element and
nutrient residence times and equilibrium speciation and to
comment on the possible origin and distribution of salts in
Lake Vanda. A more detailed article on the Onyx is in prepa-
ration.

This research was supported by National Science Founda-
tion grant DPP 79-20860. We are grateful to Trevor Chinn and
Ian Maize for permitting us to use their Onyx River flow data
in this study. We express thanks to Pete Johnstone, leader at
Vanda Station, for his hospitality during our stay in Wright
Valley. We also wish to acknowledge the helpful suggestions
of G. Fred Lee and R. Anne Jones of Colorado State University
of logistics and fieldwork. Green was in the field from 14
November 1980 to 17 January 1981, Canfield from 14 November

1980 to 29 January 1981, and Lee and Jones from 8 December
1980 to 21 December 1981.
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Provenance of feldspar in till on
Mount Fleming, southern

Victoria Land
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During the 1980-81 field season, from 5 November to 11
December 1980, we collected a large number of samples of
glacial deposits from localities in southern Victoria Land

reachable by UH-1N helicopter from McMurdo. The feldspar
in these samples is being analyzed in our laboratory for dating
by the rubidium-strontium (Rb-Sr) method to detect a com-
ponent that may have been transported from the Precambrian
Shield of East Antarctica by the ice sheet that covered the
Transantarctic Mountains prior to the cutting of the major
valleys (Barrett and Powell 1981; Faure and Taylor 1980).

A sample of till was collected for us by George Denton from
a rock basin on the southeast flank of Mount Fleming (77°33'S
160°08'E). The till is highly indurated but uncemented,
unsorted, and unstratified with a silty to sandy matrix (figure
1A). Clasts ranging from 0.4 to 3 centimeters constitute 20
percent of the till and are composed of sandstone (60.6 percent
by weight), siltstone (34.5 percent), black shale (4.2 percent),
coal (0.4 percent), and white quartz (0.4 percent). Quartz has
a unimodal distribution with an abundance peak in the 125-
to 500-micrometer fraction coincident with quartz grains in
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Figure 1. (A) Grain-size distribution of till from Mount Fleming,
southern Victoria Land. (B) Distribution of quartz determined by X-
ray diffraction. (C) Distribution of feldspar. (D) Variation of the K-
feldspar-piagloclase ratio with grain size.
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Figure 2. Rb-Sr dating diagram for feldspar fractions of till and of
sandstone clasts. The numbers in brackets identify size-fractions
defined in the text. The dates are for reference and do not consti-
tute ages of these feldspars.

million-years-old reference isochron (figure 2) whereas the
finer fractions (3) and (4) plot significantly above it. Two feld-
spar concentrates prepared by crushing and sieving sandstone
clasts extracted from the till also plot above the reference iso-
chron. The deviation of these data points from the 500-million-
year reference line may be caused by extensive alteration of
the feldspar or by the presence of a feldspar component that
is significantly older than 500 million years. The oldest date
derivable from feldspar fraction (4) is 1,460 million years.
However, this result is being checked by additional pretreat-
ment of fractions (3) and (4) and cannot be accepted as evidence
for the presence of a component of Precambrian feldspar in the
Mount Fleming till. The abundance of quartz grains and sand-
stone clasts in the till suggests that a large proportion of the
feldspar in the sand-size fractions of the Mount Fleming till
originated from rocks of the Beacon Supergroup, even though
the abundance of feldspar in these rocks is generally less than
5 percent.

This work was supported by National Science Foundation
grant DPP 79-20407.
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the sandstone clasts (figure 1B). Feldspar has a skewed distri-
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