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During the 1978-1979 field season, we discovered a small
body of igneous rocks classified as a pegmatite on a ridge
extending northward from Mount Madison, located at 80°27'S
latitude and 160°02'E longitude at the mouth of the Byrd Glacier.
The pegmatite contains significant concentrations of the
lithium-bearing silicate minerals spodumene (lithium-pyrox-
ene) and lepidolite (lithium-mica). In addition, bismuthinite
(Bi2 S3) and other metal sulfide minerals occur in veinlets, up to
5 centimeters wide, that extend from the pegmatite into the
marble of the Shackleton Formation of Cambrian age.

The pegmatite occurs at the crest of Felder Ridge (name pro-
posed to the U.S. Board of Geographical Names) that separates
two of the three cirques along the north face of Mount Madison
shown in the figure. It intrudes marbles and biotite schists of
the Shackleton Formation described by Grindley and Laird
(1969). The pegmatite is a roughly tabular body exposed by
weathering and erosion of the marble into which it was intrud-
ed. Its dimensions are approximately 60 x 90 x 5 meters giving
it a volume of about 27,000 cubic meters. An additional body of
pegmatite was seen in the headwall of cirque 1 identified in the
figure. The marble of the Shackleton Formation is coarse

Location of lithium-bearing pegmatite on Felder Ridge of Mount
Madison along the Byrd Glacier, Antarctica.

grained and bleached along the contact with the pegmatite.
Elsewhere along Felder Ridge, we encountered skarn rocks
composed of plagioclase, actinolite, sphene, calcite, magnetite,
pyrite, and other opaque minerals.

The pegmatite contains spodumene crystals up to 10 cen-
timeters long together with smaller crystals of quartz, albite, K-
feldspar, muscovite, lepidolite, and green tourmaline. Two
hand specimens containing lepidolite (sample lithium-1) and
spodumene (sample lithium-2) have high lithium oxide con-
centrations of 1.38 percent and 2.35 percent, respectively.

Sample lithium-2 was analyzed for dating by the rubidium-
strontium method with the following results: (1) rubidium =
1,444.7 ± 12.1 parts per million, (2) strontium = 15.55 ± 0.15
parts per million, and (3) strontium-87/strontium-86 = 3.009 ±
0.005. From these results, we calculate a date of 490 ± 9 million
years, assuming that the initial strontium-87/strontium-86 ratio
is 0.7100 and the decay constant of rubidium-87 is 1.42 x 10_11
per year. The date for the time of crystallization of the pegmatite
is within the Early Ordovician period and is compatible with
rubidium-strontium dates of Granite Harbor Intrusives of
southern Victoria Land (Faure, Jones, and Owen 1974; Felder
1980). The limestone at the northern end of Felder Ridge con-
tains brown tourmaline, phlogopite, tremolite, albite,
chondrodite, and quartz. The presence of these minerals indi-
cates that the limestone has been hydrothermally altered and
metamorphosed, presumably during the magmatic activity as-
sociated with the Ross Orogeny in Cambro-Ordovician time.
The strontium-87/strontium-86 ratio of the calcite in the lime-
stone is 0.70996 ± 0.00031 and its strontium concentration is
179.3 parts per million.

Several veinlets composed of quartz, bismuthinite, and other
sulfide minerals extend from the pegmatite on Felder Ridge into
the marble for a distance of up to 5 meters. A semi-quantitative
spectrographic analysis of a concentrate of sulfide minerals in
the table indicates that bismuth is the major element present
with lesser concentrations of antimony, lead, and copper.

Concentrations of metals in samples from a pegmatite and
associate veinlets on Mount Madison, Byrd Glacier area

Metal	 Li- 1 b	Li2b	Bi1c

Li20	 1.38 d 	2.35	-
Bismuth	 _e	-	 major
Antimony	 -	-	0.5-5
Lead	 -	-	0.3-3
Copper	 -	-	0.3-3
Chromium	 -	-	0.03-0.3
Iron	 -	-	0.03-0.3
Silver	 -	-	0.0008-0.008

a Other elements present: silicon, calcium, vanadium, manganese, bor-
on, and tin. Elements below the limit of detection: sodium, potassium,
niobium, tantalum, tungsten, zirconium, molybdenum, titanium, cad-
mium, barium, lithium, strontium, zinc, beryllium, nickel, and cobalt.

b Lithium-1 and lithium-2 are specimens of pegmatite analyzed in bulk.
Bismuth-1 is a concentrate of sulfide minerals recovered from a veinlet.
The lithium determinations are based on wet-chemical quantitative
methods. The analysis of bismuth-1 was made by semiquantitative
optical spectrographic methods. (Analyst: McCreath and Son, Harris-
burg, Pennsylvania).
Weight percent.

a "" means 'not determined."
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The presence of the lithium-bearing pegmatite and the
bismuth-bearing veinlets on Mount Madison may be a clue that
the valley of the Byrd Glacier occupies a zone of altered rocks
formed by the intrusion of granitic magma into the carbonate
rocks of the Shackleton Formation. Similar geological condi-
tions elsewhere in the world are known to have resulted in
important hydrothermal replacement deposits containing mag-
netite and sulfides of copper, lead, zinc, and other metals. The
abundance of magnetite in the skarn rocks on Mount Madison
suggests that detailed magnetic surveys may be useful in future
evaluations of the area. In addition, sediment deposited by the
ice of the Byrd Glacier under the Ross Ice Shelf may contain
evidence of the presence of sulfide and oxide minerals that may
occur in the rocks below the ice in the valley of the Byrd Giacier.

Karen S. Taylor assisted with the analytical work. This project
was supported by National Science Foundation grants DPP
77-21505 and DPP 80-21401.
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Abrasion rate observations in Victoria
Valley, Antarctica: 340-day experiment
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During the 1982-1983 season, a test facility was established
within the modest dune field east of Lake Vida in Victoria Valley,
to assess the maximum rate of abrasion and to test the experi-
ment hardware design (see Malin 1984). The results of analysis
of materials deployed for slightly less than 16 days at that site
were reported in Maim (1984). The remaining suite of samples
(and materials within the sand collectors) were retrieved on 17
December 1983 after 340 days of exposure. An additional 27-day
experiment of sand collection was performed between 17 De-
cember 1983 and 13 January 1984 to check the earlier 16-day
results.

Figure 1 shows the mass of sand trapped by the collectors, for
each height and direction, for both the 27-day and 340-day
experiments. Comparison with figure 2 in Malin (1984) shows
that the short-term experiments (16 and 27 days) were consis-
tent, yielding mass fluxes following inverse power law rela-
tionships (exponents of approximately -2.0 to -2.5). The mass
collected at each height was greater for the 27-day exposure by a
factor of about 50, even though the duration of the experiment
was only about twice as long. Thus, it appears that the interval
17 December to 13 January had either stronger or more per-
sistent winds than the interval 10 to 26 January of the preceed-
ing season.

The relationships between mass and height determined from
the sand collected over the 340-day exposure are significantly
different from those seen in the short-term collections. The
long-term experiment data display a distinctly nonpower law
shape; it is not fit by any simple function. Although this could
possibly be the actual form of the mass/height relationship, it is
more likely that it arises through the inability of the collectors to
sample the flux properly because of aerodynamic "back pres-

sure" and/or turbulence at the collector entrances, possible clog-
ging for periods of time, or other phenomena associated with
wind or sediment interaction with the collectors. Mass loss
from abrasion targets, discussed below, suggests higher fluxes
in the near-surface zone than were actually collected. In evaluat-
ing the abrasion environment, -2.0 and - 2.5 power-law func-
tions were fit to the masses collected at 35-, 70-, and 140-cen-
timeter heights. Estimates were then computed for mass flux at
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Figure 1. Sand collected as a function of height, at site 1 in the
Victoria Valley dune field. "Error" bars Indicate actual range In
height of collectors relative to ground surface, which varied owing
to sand migration during experiment. Solid lines (27-day experi-
ment) show power-law form similar to that seen in 1982-1983 data.
Dashed lines (340-day experiment), which show power-law form for
higher collectors, but fall off at lower heights, indicating that the
collectors were not able to sample the low-velocity portion of the
saltation zone properly. ("gm" denotes gram; "cm" denotes
centimeter.)
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