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Location of searching sites and distribution of meteorites col-
lected during austral summers of 1976-77 and 1977-78. (Solid
circle, chondrite; open circle, achondrite; half solid circle,
carbonaceous chondrite; dot in open circle, iron meteorite.)

Preliminary tabulation of specimens recovered at Allan Hills
during field season 1977-78.

1977-78	1976-77
Type	 season	season

Irons	 6+la	1

Achondrites	 3 or 4
Chondrites of a variety of types and
metamorphic grades (except carbonaceous) 295 or 297 7 + 2b

Carbonaceous chrondrites	 I or 2
Possible meteorites but probably terrestrial
rocks	 4

Total	 311 + la 9 + 2b

aThis iron was collected by Harold Borns and Steven Kite,
University of Maine, in morainal deposit in Lower Victoria Valley on
23 January 1978.

bMt Baldr meteorites were collected on the bare ice near Mt.
Fleming.

and B; felsitic dike; basalt (Ferrar dolerite); and acidic dike in
dolerite. In contrast, only a few dikes were recognized in
Taylor Valley.

Sampling of typical rock specimens for paleomagnetic studies (M.
Funaki). About 300 rock specimens were collected for
paleomagnetic studies in Wright Valley, Taylor Valley, Allan
Hills, Carapace Nunatak, and Ross Island areas. These
specimens consist of various gneisses, marble, and granitic
varieties of basement; sandstone, shale, coal, and petrified
wood of Beacon Formation; many dike rocks in Beacon For-
mation; and Ferrar dolerite and McMurdo volcanic rocks.

Search for Antarctic meteorites. A U.S.-Japan search for
meteorites was conducted again on the basis of success during
the last field season. Two U.S. and two Japanese scientists
visited again the bare-ice field of Allan Hills, Victoria Land,
230 kilometers north of McMurdo Station. During the field
season of 1977-78, the team recovered 311 individual speci-
mens (see table and figure).
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The crystalline basement rocks of the dry valleys of the
Transantarctic Mountains, southern Victoria Land, generally
consist of a sequence of medium- to high-grade Precambrian
metasedimentary rocks, often grading along strike into a
series of paragneisses and younger intrusive orthogneisses.
All of these units are intruded by lower Paleozoic granitic
rocks (McKelvey and Webb, 1962; Webb and McKelvey,
1959). The basement rocks in Victoria Valley sampled by
Dry Valley Drilling Project drillhole 6 consist of the strongly
foliated biotite-hornblende olympus granite gneiss and the
younger intrusive vida granite. The olympus granite gneiss
sampled by the drillhole shows strong textural evidence of
contact effects caused by the intrusion of the vida granite.
The granite and the gneiss were dated using the fission track
method for zircons and apatites (table 1) and the U-Pb
(uranium-lead) method for zircons. The vida granite was also
analyzed for major elements, rare earth elements (REE), and
barium.

Whole-rock Rb-Sr (rubidium-strontium) isochrons for
the olympus granite gneiss (Faure andJones, 1974; Stuckless
and Ericksen, 1975) give ages of 500 million years, the time of
the Ross Orogeny, or younger. U-Pb ages for zircons from
the gneiss dated in this study (figure 1) are very discordant
but do give ages on a concordia diagram older than the Ross
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Fission track ages for zircon and apatite from olympus granite
gneiss ( Fission track ages for zircon and apatite from olympus

granite gneiss (ANGN. 1) and vida granite (ANGR-1). The
uncertainties are counting uncertainties (one sigma).

Zircon	 Apatite
(million years)	 (million years)

ANGN-I	 172±23	 123±16
193 ± 23
170 ± 24
176 ± 25

ANGR-1	 558 ± 83	 48 ± 12
444 ± 75
517 ± 90

Orogeny, with an upper intercept age of 2,555 million years.
The age for the lower intercept of 461 million years suggests
that the Ross Orogeny or the contact effects of the vida gra-
nite were the cause of episodic loss of Pb from the zircon. The
fission track ages for these same zircons are approximately
180 million years and were affected by a temperature in ex-
cess of 350"C at that time. The fission track ages for apatites
from the gneiss give an age of 123 million years, suggesting
that the gneiss has been cooler than 50°C since that time.

The U-Pb ages for zircons from the vida granite are also
quite discordant (figure 1) but have a very small spread in
U/Pb ratios, giving upper and lower intercept ages of 447 and
0 million years, respectively. The concordance of the upper
intercept with the approximately 500 million years zircon fis-
sion track ages suggests that these are dating the time of intru-
sion of the vida granite. These ages within their respective un-
certainties are similar to the previously determined Rb-Sr
whole-rock ages of 470 million years for the granite (Faure
and Jones, 1974; Stuckless and Ericksen, 1975). An apatite
fission track age of 48 million years from the granite indicates
that it has been cooler than 50°C since that time.

The 180-million years fission track age for the zircons
from the gneiss may be related to the intrusion of the Jurassic
ferrar dolerites. In any case this heating appears to be local,
as the fission track ages for the zircons in the granite have not
been affected. Since the granite and gneiss samples are sepa-
rated by a near vertical shear zone, the apatite fission track
ages suggest that the granite was displaced upward relative to
the gneiss and underwent subsequent erosion in early
Cenozoic times.

Field relations suggest that the paragneisses within the
Olympus granite gneiss were derived from the older sediments
of the Asgard Formation by a process of granitiziation and
that the orthogneisses represent younger plutonic intrusions
of granitic composition (Deutsch and Grögler, 1966; Webb
and McKelvey, 1959). The high initial stron-
tium-87/strontium-86 ratio of 0.709-0.710 for the vida granite
implies that it had an ancient source with a relatively high
rubidium/strontium ratio (Faure and Jones, 1974).
Cathodoluminescence studies of the internal zircon
morphologies reveal relic cores in most crystals. The shape
and relative abundance of the rare earth elements (figure 2)
preclude a source with a flat-to-light rare-earth-element-
depleted pattern. The strongly depleted, concave upward
nature of the heavy rare earth elements suggests that either
garnet or hornblende were residual minerals. Subcontinental
mantle, oceanic or continental basalts, or leucocratic granitic
rocks could not have been the parent for the vida granite.
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Figure 1. Uranium-lead evolution diagram showing the rela-
tionship between the concordia curve and the zircon data

from the olympus granite gneiss and the vida granite.
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Figure 2. Chondrite normalized barium and rare earth ele-
ments plot of the vida granite.

Detailed modeling of both the major and trace element com-
position for the vida granite is consistent with partial melting
of a rock of intermediate composition such as found in the
Asgard Formation or paragneisses of the Olympus granite
gneiss.
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This study attempts to demonstrate two important points
concerning the origin and evolution of the crystalline base-
ment rocks in this area of Antarctica:

1. There is a component to the crust in this region that is
older than 950 million years and may be Archean. If the
analyzed zircons in the gneiss are detrital, this older compo-
nent may be the provenance for these zircons. If the zircons
formed in situ, the 2,555 million years age may date an event
that affected the gneiss.

2. Partial melting of ancient metasedimentary rocks is a
plausible source for the vida granite.

This study was supported by Office of Polar Programs,
National Science Foundation, grants GV 0400762 and GV
36951.
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The Whitmore Mountains (centered approximately at
820 30'S.1040 30'W.) are composed predominantly of early
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Preliminary Rb-Sr isochron plot of whole-rock (wn), feldspar
(F), and biotite (B) concentrates of coarse and fine-grained ig-

neous rocks from Mt. Chapman, Whitmore Mountains.

Mesozoic plutons of felsic composition that are intrusive into
deformed metasedimentary rocks (Webers et al., in press).
The geology and geologic history of the Whitmore Mountains
are of particular interest because these mountains comprise
one of the few presently exposed geologic ties between East
and West Antarctica (Craddock and Webers, 1977). We pre-
sent here a preliminary report on rubidium-strontium age
determinations on whole-rock samples and mineral separates
from a fine-grained equigranular granite (sample 120A) and
a coarsely crystalline, porphyritic granite (sample 120B) from
Mt. Chapman (82°35'S. 105°55'W.) in the Whitmore Moun-
tains.

The specimen was collected by W. E. Long during the
1957-58 field season. It weighed 1.075 kilograms and con-
sisted of a fine-grained igneous rock of granitic composition
in contact with a coarse-grained quartz monzonite. The con-
tact shows no chilling or obvious intrusive relationships be-
tween the two varieties of rock. The coarse-grained phase of
the igneous rock at Mt. Chapman may be equivalent to the
Mt. Seelig granite, whereas the fine-grained phase may corre-
late with the Linck Nunataks granite described by Webers
and others (in press). These authors reported K-Ar (biotite)
dates of 190 ± 8 million years and 176 ± 5 million years for
the Mt. Seelig and Linck Nunataks granites, respectively.

Our age determination is based on analyses of whole-rock
samples of both phases of the granitic rocks together with
concentrates of biotite, muscovite, and feldspar. The in-
terpretation of these data is preliminary because the analyses
of the muscovites are still in progress. The available data
define an isochron shown in the figure whose slope and inter-
cept were estimated by an unweighted least-squares regres-
sion method. The results indicate a date of 173 million years
and an initial strontium-87/strontium-86 ratio of 0.7 148,
assuming a value of 1.42 x 10.11 per year for the decay con-
stant of rubidium-87.

The date is identical to the age of the Linck Nunataks
granite reported by Webers and others (in press) and thus
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