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okentemidae) from the Lias of Great Britain. A final
decision concerning its affinities may not be possible
on the basis of the presently available specimens. Nev-
ertheless, its classification is a matter of great interest
in view of the probability that Australia and Antarc-
tica were not yet separated in the Early Jurassic.

Radiometric chronology of
crystalline rocks from southern Chile

MARTIN HALPERN and GARY M. CARLIN

Division of Geosciences
University of Texas at Dallas

For several years, geological and geophysical field
rograms in the south of Chile have afforded the op-

portunity of collecting samples of crystalline rocks for
radiometric age dating. The primary purpose of our
program is to establish the chronology of principal
rock units so that the geologic history of this relatively
terra incognita, when understood, can be compared to
the geologic development of the Antarctic Peninsula
in particular and to West Antarctica in general. This
report lists the initial results of our research.

On the figure are plotted the calculated ages of
total rocks and mineral concentrates from the area

bounded by 50°30' to 55°S. and 68° to 75 0 W. The
table lists the sampled sites, material analyzed, radi-
ometric decay scheme used, calculated age, and stron-
tium-87/strontium-86 initial ratio used in the rubi-
dium-strontium age calculations. Details of the analyt-
ical data will be presented in a later paper that will in-
clude potassium-argon dates of mineral concentrates
and mafic rocks collected throughout the region
shown in the figure.

The geologic significance of the radiometric ages
may be summarized as follows:

1. The intrusive plutonic igneous rocks of southern
Chile, the Antarctic Peninsula (Halpern, 1971; Rex,
in press) and the circum-Pacific margin of West Ant-
arctica (Halpern, 1968; Halpern, in press) range in
age from Mesozoic to Early Tertiary.

2. The basement gneisses of the Magellan Basin are
probably paragneisses that underwent regional meta-
morphism in Middle to Late Paleozoic time.

3. In the south of Chile, at least three phases of
magmatic activity have occurred: Late Jurassic, Late
Cretaceous, and Mid-Tertiary.

4. The strongly deformed Late Paleozoic sedimen-
tary rocks (Dalziel, 1970) in the area of Canal Con-
cepción (50°30'S. 75°10'W.) are intruded by Late
Jurassic and/or Early Cretaceous plutonic igneous
rocks.

Locations of radiometrically
dated samples referred to in
the table on page 192. All
dates are in millions of years.
Underlined numbers refer to
mineral ages and should be
considered apparent minimum

ages.
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5. Rocks of the "basement complex" (Instituto de
Investigaciones Geológicas, 1968) are intruded by ig-
neous plutonic rocks that range in age from at least
Late Jurassic to Mid-Tertiary.

6. In the area of Puerto Año Nuevo (see fig.), Late
Jurassic granitic rocks are intrusive into arenaceous
and argillaceous sedimentary rocks that must be con-
sidered Jurassic or older in age.

7. Structural deformation affected the region of

Seno Agostini during latest Cretaceous to earliest Ter-
tiary time. At this time homogenization of the rubid-
ium-strontium systems of the presumably Late Juras-
sic to Early Cretaceous "Serie Tobifera" volcanic
rocks, and minerals within the pre-Late Jurassic "base-
ment" schists, is considered to have taken place.

Research was supported by NSF grant GA-10529.
We acknowledge the generous support of many Chi-
lean institutions (Halpern, 1970) that assisted in our

Total rock and mineral calculated ages for igneous and metamorphic rocks from the south of Chile.

Calculated

	

Sample site	 Material analyzed	 Decay	age	 Sr87/Sr
(rock type)	 scheme	(million	initial ratio

years)'

Magellan Basin subsurface	 Total rock (gneiss)	 Rb-Sr	4 305±l55	20.7112±0.0033
Magellan Basin subsurface	 Biotite (gneiss)	 Rb-Sr	250±5	'0.710
Cerro Payne (51°S. 73°10'W.)	Biotite (adamellite)	 Rb-Sr	12±2	30.705
Isla Caracciolo (50°28S. 75°08'W.)	Total rock (diorite and	Rb-Sr	140±50(?)	'0.7054-0.002

adamellite)
Isla Duque de York	 Biotite (diorite)	 Rb-Sr	125-t8	'0.705

(50°32'S. 75°05'W.)
Puerto Bueno (50°59'S. 74°13'W.)	Biotite (quartz diorite)	Rb-Sr	90±5	30.705
Isla Daroch (51°28'S. 74°44'W.)	Total rock (diorite and	Rb-Sr	142±20	20.705±0.002

adamellite)
Seno Yuseff (51°40'S. 73°39'W.)	Total rock (granite)	 Rb-Sr	48±5	20.706±0.002
Islas Rennell (51 o59s. 73°53'W.)	Biotite (diorite with gneissic	Rb-Sr	45±10	30.705

structure)
Isla Providencia	 Zircon (adamellite) (Levi	Pb-a	60-+-10

(52°07'S. 74°29'W.)	 et al., 1963)
Bahia Isthmus (52°10'S. 73°38'W.)	Biotite (diorite)	 Rb-Sr	135±8	30.705
Puerto Ai'io Nuevo	 Total rock and K-feldspar	Rb-Sr	4 151±10	'0.7049±0.0020

	

(5212'S. 73°33'W.)	 (granite)
Bahia Cascade (53°58'S. 71°32'W.)	Biotite (diorite) (Halpern,	K-Ar	77±5

1962)
Punta Hope (54°08'S. 71°W.)	Biotite (quartz diorite)	Rb-Sr	74± 10	30.705
SenoAgostini (54°24'S. 70°19'W.)	Total rock (tectonized,	Rb-Sr	4 74±5	'0.7125±0.0006

Rb-Sr

Rb-Sr

Rb-Sr

Rb-Sr

Rb-Sr

K-Ar

K-Ar

Rb-Sr

K-Ar

Brazo Sudeste (54°36'S. 70°39'W.)

Isla Londonderry
(54°55'S. 70°47'W.)

Isla Londonderry
(54°56'S. 70°36'W.)

Seno Ventisquero
(54°50'S. 70°19'W.)

Bahia Tres Brazos
(54°58'S. 69°48'W.)

Bahia Yendegaia
(54°50'S. 68°52'W.)

Ventisquero Italia
(54°56'S. 69°13'W.)

Estancia Santa Rosa
(54°55'S. 6809'W.)

Isla Bertrand (550 14'S. 67 °56'W.)

siliceous volcanics)
Biotite-sericite (?)-

total rock (schist)
Biotite (diorite)

Biotite (diorite)

Biotite (diorite)

Biotite (adamellite)

Muscovite (schist)

Hornblende (garnetiferous
amphibolite)

Biotite (dioritic gabbro)

Hornblende (andesitic
volcanic)

70± 10

94±6

88±5

79±5

72± 10

'64.2±1.2

'37.8±1.6

77±5

'92.5±2

20.719±0.002

'0.7 05

30.705

'0.705

'0.705

20.705

'using X = 1.47 x 10" yr' for Rb-Sr age calculations and
XB = 4.72 X 10-10 yr' X = 5.85 X 10" yr', and K40/K = 1.22 x 10 g/g for K-Ar age calculations.

2 Calculated.	 'Assumed.	 4 95 percent C. L.
'Analyses kindly provided by W. H. Burke, J . B. Otto, and R. E. Denison, Mobil Research and Development Corporation,

Dallas, Texas.
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work. It is our intention to continue this program into
the region of 40° to 50°S. Contribution no. 180 of the
Geosciences Division, University of Texas at Dallas.
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Marie Byrd Land and Ellsworth Land
geologic survey

F. ALTON WADE

Department of Geosciences
Texas Tech University

During the past year, work has been progressing on
the preparation of the report that will summarize the
geology of coastal West Antarctica from Cape
Colbeck, Edward VII Peninsula, on the west to the
eastern margin of the Hudson Mountains in Ellsworth
Land on the east. During three consecutive austral
summers, 1966-1967, 1967-1968, and 1968-1969,
data and specimens were recorded and collected re-
spectively in the field for subsequent study and analy-
sis. These data, combined with those acquired by this
principal investigator during the Byrd Antarctic Expe-
dition II, 1933-1935, and the U.S. Antarctic Service
Expedition, 1939-1941, in Marie Byrd Land will all
be used in the preparation of the report. Several pre-
liminary reports have been published, and a general
summary coauthored by Dr. John Wilbanks was pre-
sented by the principal investigator at the SCAR Sym-
posium on Antarctic Geology and Solid Earth Geo-
piysics, Oslo, Norway, in August 1970. The paper will
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be included in the symposium volume, which is now
in press.

Much work remains to be done, and the final report
will not he finished until about August 1972. At pre-
sent, full time is being devoted to the project by the
principal investigator and two graduate research as-
sistants, Carl Cathey and Jerry Oldham.

All Cenozoic volcanics have been turned over to Dr.
Wesley LeMasurier, University of Colorado at Den-
ver, for study. He participated in the field program in
1967-1968 and has concentrated his studies on that
aspect of the project and the Cretaceous volcanics.

During June of this year a suite of rooms and a lab-
oratory in the new Texas Tech University Museum
were made available for our use. Following the move
to the new facilities, work was resumed on June 25.
Rock specimens, thin sections, maps, records, and still
and moving pictures are being properly cataloged and
stored. Through the generosity of Mrs. Paul A. Siple
we acquired the Siple collection of antarctic rock
specimens, most of which were from Marie Byrd
Land. Mr. Gerry Pagano devoted much time and ef-
fort to packing and shipping these specimens to us.
They will be thin-sectioned, cataloged, and properly
stored. Another acquisition was a small collection of
specimens collected by Herman Friis at the Japanese
base area, Lützow-Holm Bay. He also donated many
2- by 2-in, transparencies of that sector to our collec-
tion. It will take many months to finish analyzing and
cataloging the many hundreds of specimens, but it is
our intent to make them available for study by any in-
terested person.

Geology of the volcanic rocks
of the Ross Island area, Antarctica

SAMUEL B. TREVES

Department of Geology
University of Nebraska

and
Institute of Polar Studies
The Ohio State University

Field work in the 1970-1971 season primarily con-
cerned the geology of the summits of Mounts Erebus,
Terror, Terra Nova, Bird (all on Ross Island) and
Discovery (on the Scott Coast). Petrographic evalua-
tion of thin sections of rocks and consideration of data
collected at these locations show that the rocks and
geology of the summit areas of the Ross Island area
are very similar to the rocks and geology of the lower
flanks and coastal areas of the Ross Island area vol-
canoes. The results of the study of the summit areas
confirm the earlier established geologic history and se-
quence of eruptive events that was previously estab-
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