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Figure 3. Texturally homogeneous zones, lettered A through J, recognized in the DSDP glacial sections.

layers above the angular unconformity and do not pene-
trate the older glacial section below.
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Interpretation of Rb-Sr dates
of feldspar in tillite

on Mt. Tuatara, Byrd Glacier

GUNTER FAURE and KAREN S. TAYLOR

Department of Geology and Mineralogy and
Institue of Polar Studies

The Ohio State University
Columbus, Ohio 43210

Highly indurated deposits of sediment deposited by ice,
called tillite, were found along the northern slopes of Mt.
Tuatara along the Byrd Glacier, during the 1978-79 field
season. The tillite occurs in several erosional remnants, up
to 10 meters in thickness, lying on a highly polished and
striated surface of the Shackleton Limestone of middle
Cambrian age (Grindley and Laird 1969). The location of
these deposits several hundred meters above the present
level of the Byrd Glacier and the high degree of induration
suggest that the tillites are Cenozoic in age. Mercer (1972)
proposed to include similar deposits elsewhere in the
Transantarctic Mountains in the Sirius Formation. How-
ever, he concluded later that this name should not be used

1980 REVIEW	 59

me

273

S
C
S
U
0

S

V



because the glacial deposits probably formed during a long
time interval of 20 million years or more under a variety of
different conditions (Mercer 1978).

The tillites on Mt. Tuatara may have been deposited by
local mountain glaciers prior to the growth of the east ant-
arctic ice sheet, or they may have been formed by an outlet
glacier that was the ancestor of the present Byrd Glacier. We
have attempted to determine the origin of the tillite on Mt.
Tuatara and elsewhere in the Transantarctic Mountains by
dating grainsize fractions of feldspar extracted from them
(Faure and Taylor 1981). This method of studying glacial
deposits was first used by Taylor and Faure (in press) to
determine the sources of feldspar in late Wisconsin till of
Ohio and Indiana.

The analytical results for size fractions of feldspar from
two samples of tillite collected at Mt. Tuatara form a straight
line in the rubidium-strontium isochron diagram, as shown
in the figure. The slope of this line yields a date of 1,086 ±
93 million years. This value exceeds the known age of the
igneous and metamorphic basement rocks which crys-
tallized about 500 million years ago (Faure, Eastin, Ray,
McLellan, and Shultz 1979; Faure and Jones, 1974). There-

0.740	 a le
0.730

0.720

Slope • 0.0155 10. 0013
0.710	 Intercept	0.7056 10.0027

Correlation Coeff. - 0.9948
0.7000	 1	 2

87Rb/86Sr
Linear data array for size fractions of feldspar from tililte on
Mt. Tuatara. The size fractions, In micrometers, are: (a)
125-250, (b) 250-500, (c) 500-1,000.

fore, the feldspar in the tillites appears to be a mixture of
grains derived from the local basement rocks and from the
Precambrian Shield of East Antarctica. The date obtained
by analysis of such a mixture is not the age of the feldspar
nor the age of the tillite. Instead, it reflects the proportion
of mixing and the strontium concentrations of the feldspar
derived from the two sources.

The geological interpretation of these results is that the
tillite on Mt. Tuatara was deposited by an ancestral outlet
glacier that drained the east antarctic ice sheet. The location
of these deposits above the present level of the Byrd Glacier
may indicate that this ancestral glacier was several hundred
meters thicker than the Byrd Glacier, or that Mt. Tuatara
has been uplifted since deposition of the tillites, or both.

This work was supported by National Science Founda-
tion grant DPP 77-21505.
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