
xenoblastic grains of clinopyroxene, saute, were also
observed in a few sections. Hornblende, when present,
occurs as irregularly shaped grains possessing a char-
acteristic poikioblastic texture. Biotite is present in all
samples. Plagioclase in the form of xenoblastic grains
makes up between 50 and 70% of the lighter bands.
It is commonly antiperthitic, and in many sections
has been slightly sericitized. K-feldspar, other than
that included in antiperthites, is either totally absent
or present only in small quantities. Ubiquitous ac-
cessory minerals are zircon, apatite, and ore minerals,
commonly titaniferous magnetite. Other common
accessory minerals include spene, rutile, and allanite.
Muscovite was observed in only one sample and was
definitely of secondary origin. Chlorite after biotite
is another secondary mineral that was observed. Two
specimens revealed minute patches of secondary cal-
cite. Minute grains of sillimanite were observed in
one section. The light-banded rocks possess grano-
blastic textures. Minor cataclasis along grain bound-
aries was observed in many samples, and undulatory
extinction of both quartz and feldspar is common.

The darker-colored bands contain essentially the
same mineral constituents as the light bands, but
the percentage of colored minerals is greater. Biotite
with pyroxene and/or hornblende compose between
40 and 70% of the total rock. The remainder of
the dark bands is made up of plagioclase (An 5

-An40 ) with minor quartz and accessory apatite, zir-
con, and ore minerals. Sphene is an abundant acces-
sory in those bands that are rich in hornblende.
The dark bands have a more schistose texture than
the light bands.

Dark lenses and pods of ultramafic materials are
common in the basement gneisses. These contain no
feldspar or quartz and are made up essentially of
hornblende and pyroxene. Olivine and spinel are
common accessory minerals. A vermiform intergrowth
of spine1 and hornblende observed in one specimen
has been ascribed to retrogressive metamorphism.
Accessory ore minerals, predominantly magnetite, are
abundant in these rock types.

Light colored bands of biotite leucogranite are also
common in the gneisses of the area. These rocks are
composed essentially of microcline, quartz, and plagi-
oclase, with minor amounts of biotite oriented in
thin bands. Microcline and antiperthitic plagioclase
(Oligoclase-Andesine) make UI) over 70% of the rock.
The plagioclase is highly embayed by myrmekite.
Zircon and apatite are common accessories in these
bands.

Late-stage dikes of pegmatite and aplite cut the
foliation of the basement gneisses at essentially right
angles. These are tabular bodies that range in thick-
ness from a few centimeters up to several meters and
have sharp, planar contacts with the country rock.
A thin (0.5-15 cm) bleached contact zone is com-

mon. Emplacement appears to have been controlled
by incipient joint sets in the basement gneisses. The
pegmatites and aplites have essentially the same
mineral composition as the leucogranite bands in the
gneisses and are interpreted as the products of ana-
tectic processes accompanying migmatization of the
country rock. Aplites tend to have more plagioclase
and less microcline than pegmatites. The pegmatites
are simple and contain few minerals that are foreign
to the country rock. Both rock types have granoblastic
textures. Myrmekite is a common constituent of the
aplites, but is relatively rare in the pegmatites. The
microcline of the pegmatites is highly fractured and
slightly sericitized along fracture planes.

Along the coast in the vicinity of "Granat Point,"
the bedrock consists of a garnetiferous, amphibolitic
biotite gneiss. Rocks at this locality contain the only
garnet observed in the vicinity of the station and
exhibit evidence of more intense deformation than
the rocks in the surrounding area. Cataclasis has
produced thin wavey planes of ground-up material,
1-2 mm thick and separated by zones of relatively
less cataclastized material that are approximately
5 mm thick. Undulatory extinction is extreme in both
the feldspars and the quartz. Twin lamellae in the
plagioclase are bent. Zones of what appears to be
mylonite suggest that the more intense deformation
may be related to faulting.

Erratics from the Campbell and Hays Glaciers
indicate that similar rock types persist for some dis-
tance inland. In addition to local rock types, erratics
of charnockite, amphibolite, tremolite marble, quartz-
ites, and pyroxenites and basalts were collected.

Rubidium-Strontium Dates and
Sr87 /Sr86 Initial Ratios of Rocks

from Antarctica and South America:
A Progress Report

MARTIN HALPERN

Division of Geosciences
University of Texas at Dallas

The objective of this report is to list the results
of a continuing University of Texas at Dallas rubid-
ium-strontium dating program related to the crustal
evolution of Antarctica in a Gondwanaland frame-
work.

The calculated ages are consistent with the con-
cept of the past existence of a Gondwanaland (Ant-
arctic Journal of the U.S., 1970) which fragmented
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Sr"/Sr'
	

Reference
(initial)

Halpern, 1970a

0.7031

0.7032

10.705

2 0.705
2 0.706

2 0.706

2 0.706

10.705

'0.724

10.716
10.715
10.710
1 0. 725
10.714
10.707
'0.706
2 0.704
'0.7035

0.7029
0.7029
0. 70 17
0.7025

0.7024
0.7032

0.7039
0.7034
0.7030

Halpern, 1969

Halpern, 1969

Halpern, 1970b

Halpern, 1970b
Halpern, 1970b

Halpern, 1970b

Halpern, 1970b

Halpern, 1970b

Halpern, 1970b

Halpern, 1970b
Halpern, 1970b
Halpern, 1970b
Halpern, 1970b
Halpern, 1970b
Halpern, 1970b
Halpern, 1970b
Halpern, 1970c

Halpern and
Linares, 1970

Halpern, Linares,
and Latorre,
1970

Halpern, Linares,
and Latorre,
1970

Halpern, Linares,
and Latorre,
1970

Halpern, Linares,
and Latorre,
1970

10.7063

1 0.7 10

10.708

'0.706

'0.705

Location	 Material
(approx. lat. and long.)

West Antarctica	 Total rocks and minerals

Mt. Perkins, Ford Ranges,	Ultramafic nodule
76 0 S. 144 0 W.

McMurdo, Ross I., 77° S.	Ultramafic nodule and basalt
165° E.

Roman Four Promontory	Total rock granitic gneiss
68 0 S. 67 0 W.

Stonington I., 68° S. 67 0 W.	Biotite from diorite gneiss
Barbara I., 68° S. 67° W.	Total rock "Coarse Pink

Granite"
Stonington I., 68° S. 67° W.	Total rock granodiorite dike

rock
Roman Four Promontory,	Total rock adamellite dike

68 0 S. 67 0 W.	 rock
Mt. Strange, Kohler Range,	Biotite, muscovite, total rock

74° S. 113 0 W.	 from quartz diorite
Fosdick Mts., Ford Ranges,	Biotite-total rock gneiss

76° S. 145° W.
76° S. 145 0 W.	 Muscovite-total rock granite
76 0 S. 146 0 W.	 Biotite-total rock gneiss
76 0 S. 146 0 W.	 Biotite-total rock gneiss
76 0 S. 144 0 W.	 Biotite-total rock gneiss
76 0 S. 144 0 W.	 Biotite-total rock gneiss
76 0 S. 147 0 W.	 Biotite-total rock schist
76 0 S. 147 0 W.	 Biotite-total rock schist
Jule Peaks, 72 0 S. 5 0 W.	Total rock biotite granite
Mt. Andrus, 76 0 S. 132 0 W.	Total rock trachyte and

obsidian
Mt. Bursey, 76 0 S. 132 0 W.	Total rock olivine basalt
Mt. Berlin, 76° S. 136° W.	Total rock olivine basalt
Mt. Hampton, 76 0 S. 126 0 W. Total rock basalt

Total rock anorthoclase
trachyte

Mt. Murphy, 75° S. 111 ° W.	Total rock olivine basalt
Deception I., 63° S. 61° W.	Total rock olivine basaltic-

andesite
Total rock basaltic-andesite

Penguin I., 62° S. 58° W.	Total rock olivine basalt
Bridgeman I., 62° S. 57 0 W.	Total rock olivine augite

andesite
South America (Argentina)

Olavarria, Buenos Aires Prov-	Total rock "granitic" ma-
ince, 37 0 S. 60° W.	 terial

San Luis Province, 32° S.	Total rock granitic gneiss
66° W.

Total rock granite

Total rock pink granite

Total rock gray granite

Age
(A$Rb=1.47X 10-'yr.-')

Age belts of approxi-
mately 100, 200, and
250-350 m.y.

200±10 m.y.

108±5 m.y.
110±15 m.y.

110± 10 M.Y.

117± lOm.y.

265±20m.y.

92±5 m.y.

96±5 my.
100±5 m.y.
98±5 m.y.
96±5 my.
93±5 m.y.
95±5 m.y.
102 ±5 m.y.
3.06±0.08 b.y
10.8±0.5 my.

1.88 ± 0.08 b.y

540±15 m.y.

500 ± 20 my.

415 ±25 my.

338±15 my.

1 Calculated Sr87/Sr 6 initial ratio.
2 Assumed Sr°7 /Sr86 initial ratio.
Normalized to Sr86/Sr88 ratio of 0.1194.

Analytical data for Mt. Andrus total rock specimens.

	

Sr87/Sr*	Rb(ppm)	Sr(ppm)
Sample	present day	(by isotope dilution)

A. 0.7117

	

0.7122	 88.8	 4.94
B. 0.7146	204	 7.95
C. 0.7390

	

0.7392	207	 2.67
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during middle Mesozoic time, i.e., about 150 to 200
million years ago. The Sr87 /Sr86 initial ratios for
the volcanic rocks from Marie Byrd Land (Gonzalez-
Ferran and González-Bonarino, 1970) and the South
Shetland Islands (González-Ferran and Katsui, 1970)
are indicative of upper mantle source areas for the
magmas.
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Isolation and Characterization of Coal
in Antarctic Dry-Valley Soils

A. J . BAUMAN, EDGAR M. BOLLIN,

CARSON P. SHULMAN, and Roy E. CAMERON

Jet Propulsion Laboratory
California Institute of Technology

The Allison wet combustion method (Allison,
1960) applied to soils from two dry-valley sites
showed that they contained 0.1-0.7 percent "organic

NTARcrIcA

VtCTORA	VALLE

Figure L Soil pit for JPL-542, excavated January 2,
1967, in Victoria Valley.

carbon." However, solvent extraction and com-
bined pyrolysis/gas chromatography/mass spectrom-
etry (Py-GC-MS) unexpectedly showed no indication
of the free or kerogen-bound carbon compounds
usually present in these soils. Heavy-liquid density
flotation (Coin and Kirk, 1947) and oxidative differ-
ential thermal analysis (OX-DTA) (Grimshaw and
Roberts, 1957) were then applied to the samples,
both before and after digestion with HF, in an effort
to elucidate the nature of the anomalous "Allison car-
bon." One-inch sub-surface samples were collected at
the junction of McKelvey and Victoria Valleys, 1.5
km west of Lake Vida (JPL No. 542; Fig. 1) and in
Wheeler Valley above Miller Glacier, opposite Killer
Ridge (JPL No. 615).

Black angular particles in the HF soil-digestion
residues were then isolated by means of density-
gradient flotation in bromobenzene/bromoform mix-
tures. The particles' average diameter was 80 mi-
crons; they exhibited conchoidal fracture and had a
density of 1.2-1.8 g/cm'. Py-GC-MS of the particles

t,
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