
rare interbedded sandstones provide useful markers for corre-
lation.

The stacking pattern of parasequences and local expression
of subparasequence boundary facies in the Nelson Limestone
indicate that following its incipient development, the carbonate
ramp became oversteepened; slumping marks a fundamental
change in depositional style from predominantly aggradation
to progradation. Slumps in the Nelson Peak section are consis-
tent with and probably related to the exposure, loss of accom-
modation space, and inferred progradation of sediments from
the Mount Dover area, a distance of some 10 kilometers. During
deposition of the middle parasequence, shoal conditions ulti-
mately were established farther seaward. Landward, the accu-
mulation of back-shoal and restricted lagoonal sediments indi-
cates that the offshore carbonate sands formed a ramp or
platform-rimming barrier that inhibited open circulation. Fol-
lowing drowning at the commencement of the upper parase-
quence, the sand shoal was re-established in this marginal po-
sition; however, there is no evidence for restricted circulation
behind it.

This research was made possible by National Science Foun-
dation grants DPP 87-15768 and DPP 87-44459, to the University
of Kansas and University of Nevada, Las Vegas, respectively.
The authors gratefully appreciate the field acumen and unwav-
ering support of Peter Braddock, New Zealand educator and
mountaineer.
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The Thala Hills (67°40'S 46°E) are underlain by granulite-
facies metamorphic and plutonic rocks of the Proterozoic Ray-
ner complex. On the basis of geochronologic data obtained
throughout the Rayner complex, including the Thala Hills,
Black et al., (1987) concluded that the complex is a product of
crustal formation about 1,800-2,000 million years ago, that is,
mid-Proterozoic. Melting of this crust about 1,500 million years
ago produced felsic intrusive rocks that were subsequently de-
formed and metamorphosed into orthogneiss, one body of
which is exposed in the Thala Hills. Major deformation and
granulite-facies metamorphism is dated at about 960 million
years. Later events include felsic magmatism and associated
retrograde metamorphism in the amphibolite facies and, sub-
sequently, a low-grade retrograde event. Recalculation of
Grew's (1978) data using a decay constant X = 1.42 x 10"a' and
assigning errors of 2 percent in rubidium-87/strontium-86 and
0.0005 in strontium-87/strontium-86 yields a rubidium-stron-
tium isochron age of 1,006:t39 million years (the mean square
of weighted deviates is 1.4) for the orthogneiss from samples
collected in the Thala Hills from east of Mount Vechernyaya to
McMahon Island, a total distance of 10 kilometers. On the other
hand, Black et al., (1987) obtained a 1,425 million-year upper
intercept age on a uranium-lead concordia diagram for zircon
from one site on Mount Vechernyaya. In reference to the later
events, Black et al., (1987) dated the felsic plutonism at about
770 million years and the low-grade retrograde event at 540
million years, whereas Grew (1978) reported younger ages,
500-550 million years and 400-500 million years, respectively.

This paper concerns the age of a charnockitic gneiss intruded
by the orthogneiss in the Thala Hills (Grew 1978). When the
icebreaker Shirase called at Molodezhnaya Station 14-17 Feb-
ruary 1988, geologists of the 29th Japanese Antarctic Research
Expedition (JARE-29) carried out a brief survey of Mount Vech-
ernyaya (see Makimoto, Asami, and Grew 1989). Several sam-
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pies for geochronological studies were collected at Grew's
(1978) locality for sample 106Z. In this paper, we report data
obtained on one of these samples, number EG88021503 (abbre-
viated to 1503 in the text).

Sample 1503 is yellow-brown and layering is indistinct except
for a few biotitic seams. Grain size is mostly 1-2 millimeters,
and it rarely reaches 6 millimeters. In general, perthitic potas-
sium feldspar is dominant over plagioclase, which locally is
myrmekitic. Other major minerals in 1503 are quartz and hy-
persthene, whereas biotite, garnet, zircon, monazite, apatite,
opaque minerals and secondary carbonate are found mostly in
trace amounts. Hypersthene is partially replaced by a brownish
material.

The data on zircons separated from 1503 (table 1) are highly
discordant and are so tightly clustered that no meaningful line
can be fitted to them; however, combining the 1503 data with
Grew and Manton's (1981) data on 106Z results in a chord with
upper and lower intercepts of 1,525 (+ 241/- 197) million years
and 464 (+567-77) million years, respectively (figure). Sur-
prisingly, the upper intercept is not significantly older than the
better constrained 1,425 (+ 28/- 27) million years upper inter-
cept age reported by Black et al., (1987) for the orthogneiss
that intrudes rocks such as 1503. Potassium feldspar separated
from 1503 contains lead (Pb) for which the measured isotope
ratios are 206 Pb/ 204 Pb = 19.073, 207 Pb/204 Pb = 15.959, and
208Pb204Pb = 40.374. Such values indicate redistribution of lead
in the rock after crystallization at 1.5 billion years. The high
207Pb/204Pb ratio indicates the presence of a component of Ar-
chean lead.

Assuming an initial ratio of 0.715, Grew (1978) calculated an
rubidium-strontium age of 2.19 ± 0.16 billion years for sample
106Z, whereas recalculation with bulk-earth parameters gives
a uniform reservoir age (TUR) of 2.38 billion years. TUR for 1503
is 3.80 billion years, and its model depleted-mantle samarium-
neodymium age (TDM ) is 2.11 billion years (table 2). Rubidium-
strontium isotope data on the whole rock 1503 and on feldspars
separated from it (table 2) are scattered about a line with a
slope corresponding to 485 million years and an initial stron-
tium ratio of 0.828. The 485 million-year age is consistent with
the lower intercept age of 464 million years on the concordia

,'---
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207Pb/235U

Concordia plot for uranium-lead (U-Pb) isotopic data from zircon
extracted from charnockitic gneiss (sample EG88021503) from
Mount Vechernyaya, Thala Hills. Intercepts are 1,525(+241/-197)
million years and 464(+561-77) million years. Mean square of
weighted deviates is 20.

plot. These ages probably date the event that Grew (1978) re-
ferred to as secondary mineralization and Black et al. (1987) as
greenschist-facies metamorphism; this event followed felsic
plutonic activity. The high initial ratio indicates considerable
history prior to 485 million years, which is also evident in the
model ages of 2.11-3.80 billion years. The 0.184 billion-year
biotite age dates the time of its final thermal closure.

Our new data confirm the evidence of Black et al. (1987) in
the Rayner Complex for a major event 1,500 million years ago
and for crust formation at some earlier time. Our data suggest,
however, a somewhat earlier date for crust formation at Mount
Vechernyaya, namely 2.11 billion years (IDM age) as compared
to the 1.8-2.0 billion years inferred for the Rayner Complex as
a whole by Black et al. (1987). Additionally, our lead data mdi-
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Table 1. Uranium and lead isotope composition of zircon
from charnockitic gneiss from Mount Vechernyaya, Thala Hills

Uranium
(U)

(ppma)
Lead
(Pb)	 204 P	 207 P	 208 P	*207pb	 *206pb

(ppm)	206 P	 206 P	 206 P	 235U
Fraction
(mesh)

100-120
140-170
170-200
200-230
230-270

All fractions

Sample EG88021503
85.25	0.000034	0.06955
91.40	0.000049	0.07124
85.02	0.000036	0.07215
83.99	0.000037	0.07264
82.16	0.000042	0.07178

Sample 106Zb
209	0.000080	0.07819

	

0.07392	0.9097	0.09953

	

0.07827	1.0228	0.1052

	

0.08803	0.9750	0.09872

	

0.08748	0.9913	0.09969

	

0.08748	0.9906	0.1009

	

1.02239	1.436	0.1332
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907.1
878.5
866.4
843.9
815.8

847

8 Parts per million.
b Data from Grew and Manton (1981).
c Zircons were not separated into different size fractions.
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Table 2. Rubidium-strontium and samarium-neodymium isotopic compositions
and ages of the charnockitic gneiss EG88021503 from Mount Vechernyaya, Thala Hills

Rubidium	 Strontium
(Rb)	 (Sr)	 87 R	 87S 

(ppm a)	 ( ppm)	 865r	 865r

376	 44.76	 24.72	 0.89256(2)c
382	 168.7	 8.309	 0.87965(5)

81.8	 89.7	 2.671	 0.84442(2)a	 9	 3.369	 0.85442(4)

Fraction

Biotite
Potassium - feldspar
Whole rock
Plagioclase + quartz

Age 

0.184 d

2.BO(TUR)e

Samarium	 Neodymium

	

(Sm)	 (Nd)

	

(ppm)	 (ppm)

Whole rock	 4.91	 28.9

a ppm denotes parts per million.
b In billions of years.

Standard errors are given in parentheses.
I Calculated assuming an initial 875r/865r ratio of 0.828.

TUR denotes uniform reservoir age.
TOM denotes depleted-mantle samarium-neodymium age.
Dashes indicate not measured or not calculated.

147Sm	 143 N
144 N	 144 Nd

0.1027	 0.51149(1)

Age" (TDM)t

2.11

cate the presence of an Archean component in the Mount Vech-
ernyaya gneiss. In reference to the 1,006±39 million year event
reported by Grew (1978), we note that whole-rock rubidium-
strontium data on 1503 and 106Z lie on a two-point "isochron"
with an age of 1.2 billion years and an initial strontium ratio of
0.797. If valid, this "isochron" would imply that strontium was
homogenized over distances of the order of a few meters during
the Late Proterozoic event reported by Grew (1978).

We thank other members of JARE-29 for their kind support
during the field work and members of the Soviet Antarctic
Expedition for their hospitality during our stay in the Molod-
ezhnaya Station area. This work was supported by National
Science Foundation grants DPP 86-13241 and DPP 88-15863.
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