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Significant new Gondwana data on
Australian, South African, and South

American conchostracans
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Continuing assembly of data for a monograph on Gondwana
estheriids, their taxonomy and biostratigraphy, has led to
some important new findings.

Australia. [Newcastle Coal Measures (Permian), New South
Wales]. Mitchell's fossil conchostracan types (Australian
Museum) were never stratigraphically placed (Mitchell 1925,

1927) or restudied firsthand. Both of these shortcomings have
been removed by systematic collections from measured sec-
tions at 14 localities in the Lake Maquarie district and environs
(figure) and by revision of Mitchell's taxonomy to incorporate
the new data that have accumulated since the original descrip-
tions were written.

A major traceable conchostracan-bearing bed in the Crou-
dace Bay Formation has been defined. Other fossil conchos-
tracans were found closely above or below this datum. Well
below this datum and at the farthest removed outcrop from
the Lake Maquarie district (figure, station 14), three conchos-
tracan beds were located. These beds are under water during
high tide. In the formation immediately above the Croudace
Bay (i.e., the Eleebana Formation), the geologically youngest
conchostracan-bearing bed was found. Altogether (from older
to younger) nine conchostracan-bearing beds were sampled
and three new species described.

These data have relevance for the Permian Leaia Zone in the
Ohio Range, Antarctica, which is a time-correlate of the New-
castle Coal Measure leaiids.
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Distribution of conc hostracan-bea ring beds by formation and outcrop site. (Adapted from E. A. Pryor and V. Mursa map, Surface Geology,
Newcastle Coalfield, 1968, The Broken Hill Proprietary Co., Ltd.)
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South Africa. Reports of ribbed conchostracans (Leaia spe-
cies) are rare in South Africa. A new leaiid species was found
on a slab from the Cape Province. Contemporaneous Permian
leaiid horizon(s) appear to have been widespread in many
parts of Gondwanaland: Antarctica, South Africa and Zim-
babwe, South America (Brazil and Argentina), and Australia.

South America. In a collection from the Santander Massif,
Colombia, now in my laboratory, an Estheriella species was
found. The age is most likely Triassic. This is of interest since
Marlière (1950) described an Estheriella from the Triassic Karoo
(Cassanje III beds) of Angola.

The pattern of the marginal costae (partial ribs) of the Colom-
bia species, while not identical, is reminiscent of Estheriella
taschi Shah and Ghosh from the Panchet Formation of India.
The spread of this genus to three Gondwana continents during
Triassic time, representing as it does broadcast of the same
basic bioprogram, can be attributed to the proximity of con-
tinents.

This research was supported by National Science Founda-
tion grant DPP 79-09015. The fine cooperation of the Geological
Survey of New South Wales, and especially colleagues Toby
Rose, C. T. McElroy, and John Pickett, facilitated my Newcas-
tle Coal Measures fieldwork. Will Maze, graduate student,
Princeton University, contributed his Mesozoic conchostracan
collection from the Venezuelan Andes and Colombia.
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The bedrock exposures at Molodezhnaya Station (67°40'S
46°E) in Enderby Land and Reinbolt Hills (70°30'S 72°30'E) on
the Ingrid Christensen Coast consist of well-layered granulate-
facies rocks and foliated charnockite. The charnockite at
Molodezhnaya is a well-lineated or well-foliated rock contain-
ing quartz, two feldspars, and hornblende, with subordinate
orthopyroxene, clinopyroxene, garnet, and biotite (Grew
1978). The Reinbolt Hills charnockite is a porphyroblastic rock
containing quartz, two feldspars, orthopyroxene, garnet, and
biotite; the porphyroblasts (potassium feldspar) commonly
have preferred orientation (E. S. Grew unpublished field
notes; Ravich, Solovyev, and Fedorov 1978, pp. 166-167). At
both localities, the charnockite appears to be a plutonic rock

that was metamorphosed and deformed under granulite -facies
conditions soon after emplacement. However, Ravich, Solov-
yev, and Fedorov (1978, p. 167) suggest that the Reinbolt Hills
charnockite is derived by the metasomatic replacement of the
granulite -facies country rocks.

We report here uranium-lead (U-Pb) isotopic analyses of
zircons from charnockite at Molodezhnaya (samples 323, 108C)
and Reinbolt Hills (samples 565A and 557), and from a quart-
zofeldspathic gneiss at Molodezhnaya (106Z) (table, next
page). Specific localities of the Molodezhnaya specimens are
given elsewhere (Grew 1978, figure 8), as are results of analyses
of total rock samples of these three specimens for rubidium
(Rb) and strontium (Sr) isotopes (Grew 1978, tables 2 and 3).
The quartzofeldspathic gneiss (106Z) contains minor ortho-
pyroxene, garnet, and biotite. We also report thorium (Th)-U-
Pb isotope data on six zircon crystals from a subconcordant
pegmatite lens in quartzofeldspathic garnet-biotite gneiss at
Reinbolt Hills (also described by Fedorov and Grikurova 1980);
preliminary results have been presented orally (Grew and
Manton 1977). This pegmatite is also the source of single crys-
tals of sillimanite up to 6 centimeters long and 2 centimeters
across (Fedorov and Grikurova 1980; Grew 1980). The zircon-
bearing samples were collected during the winter of 1973 at
Molodezhnaya and during austral summer 1973-74, when
Grew was U.S. exchange scientist with the Soviet Antarctic
Expedition.

The zircons from the Reinbolt Hills charnockite are rounded
and milky; those from Molodezhnaya charnockite are subhed-
ral and clear. Zircons from the quartzofeldspathic gneiss are
elongate and rounded. We observed no detrital cores in any
of these zircons. The pegmatitic zircons are subhedral or
euhedral and red-brown in transmitted light, as seen in thin
splinters. The analyzed crystals range in weight from 0.07 to
1.44 grams and are up to 0.5 centimeters across.
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