
area. In fact, molybdenite is more conspicuous in outcrop than
are the copper sulfides that typify porphyry copper mineraliza-
tion. Molybdenum may dominate the porphyry mineralization,
if such mineralization exists in this part of the peninsula.

Anomalous tungsten is also present in samples from the
Palmer Station and northeast False Bay areas (table). Fluorine
exhibits no distinctly positive correlation either with molyb-
denum or with tungsten.

This work was supported by National Science Foundation
grant DPP 79-22830.
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Conchostracan dispersal (Paleozoic/
Mesozoic) between South America,

Africa, and Antarctica

PAUL TASCH

Department of Geology
Wichita State University
Wichita, Kansas 67208

This is a progress report from my monograph on Gondwana
conchostracans which is in preparation.

Brazil, Gabon, and Angola. Previously, I reported (Tasch 1979)
the first notice of the occurrence of the Gabon genus
Gabonestheria (photograph 2 in the figure) in the lower part of the
Rio do Rasto Formaton (Upper Permian) at São Pascoal, Brazil. I
am now reporting that a new species of genus Cornia (1 in figure)
has been found in samples from the same site.

Species of both these genera also occur in the Karoo "Phyl-
lopod Beds,' Upper Cassanje Series, Northern Angola, and are
Lower Triassic in age (Oesterlen Collection, 3 and 4 in figure).
These new data on the spread of both the nonmarine
gabonestherid and corniid genetic bioprogram from Lower Per-
mian (Gabon) to Upper Permian (Brazil) to Lower Triassic

'5..
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Conchostrachan specimens: (1) Cornla n.sp. (Tasch collection—ic
90089), Rio do Rasto Formation, São Pascoal, Brazil, Upper Per-
mien. Bed 1A. Length, 4.4 millimeters. Arrow points to umbonal
node. (2) Gabonestherla n.sp. (rc 65000), same locality as (1), Bed 3.
Length, 2.5 millimeters. Umbonal area crushed. (3) Cornla n.sp. (rc
90004), Karoo "Phyllopod Beds," Upper Cassanje Series between
Quela and Xandel, Northern Angola, Upper Triassic. Length, 2.5
millimeters. Arrow points to umbonal node. (4) Gabonestherla
gabon.nsls(Marilere 1950) (ic 90009), some beds and series as (3),
between Xandel and Muteba, Northern Angola. Length, 2.4 millime-
ters. Umbonal area crushed.
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(Angola) (Tasch and Oesterlen 1977) strengthen fossil evidence
for the South America-Africa ligature.

Blizzard Heights and Zaire. I have assigned a Blizzard Heights
(BH) (Queen Alexandra Range, Antarctica) conchostracan spe-
cies (Tasch station 1, bed 4) to Cyzicus (Lioestheria) malangensis
(Marlière 1950), as emended by Defretin Le-Franc (1967) and
reassigned by me. Defretin Le-Franc's (1967) Zaire specimens
were bracketed as Late Triassic-Jurassic age. The basis for this
assignment is the overlap of parameters and ratios with the
Zaire data, as well as valve features.

Here is a new indication of dispersal of a cyziciid bioprogram,
between Africa and Antarctica. Taken in conjunction with the
Brazil-Gabon-Angola connection, a spread of conchostracan
bioprograms between these three southern continents is a fur-
ther clue to active nonmarine dispersal during late Paleozoic/
Mesozoic time.

Africa. Eighteen African countries have yielded Paleozoic
and/or Mesozoic fossil conchostracans. The greatest con-
centration of fossiliferous sites is below the Equator. Zaire has
the most sites, followed by the Republic of South Africa, An-
gola, Zambia, and Zimbabwe. North of the Equator, Gabon,
Niger, Algeria, and Morocco each have several sites. Many
genera have been reassigned, and species newly described.
Twelve conchostracan genera are recognized in the monograph:
Cyzicus, Paleolimnadia, Gabonestheria, Cornia, Estheriina,
Asmussia, Leaia, Afrolimnadia n. g., Glyptoasmussia, Paleolim-
nadiopsis, Echinestheria, and Estheriella. Intercontinental faunal
relationships are clarified as older taxonomy is corrected and
new species discovered.

South America. Reports of fossil conchostracan-bearing sites
are lacking for only four South American countries: Ecuador,
Surinam, French Guiana, and Paraguay. An Argentine col-

league has notified me recently of the first Uruguay find. The
greatest density of conchostracan sites, as in Africa, is below the
Equator. Brazil has the greatest number of such sites, ranging
from Permian through Mesozoic Argentina (Permo-Triassic)
and Chile (Triassic) have a few sites each. Above the Equator,
Colombia and Venezuela (Jurassic/Cretaceous) have yielded
some new forms, now in my collection.

After reassignments of genera, the South American fossil
conchostracans from nine countries included the following 17
genera recognized in the monograph: Cyzicus, Leaia, Estheriina,
Paleolimnadiopsis, Graptoesthiella, Aculestheria, Cornia,
Gabonestheria, Acan tholeaia, Ljnicarinatus, Monoleaia, Macrolim-
nadiopsis, Pseudoasmussia, Asmussia, Pseudoasm ussiata (Defretin
Le-Franc 1969), Cyclestheroides, and Echinestheria. It will be ob-
vious, comparing the fossil conchostracans from both con-
tinents, that many of the same genera occur. These relation-
ships will be further explored and extended to the other
Gondwana continents.

This project has been supported by National Science Founda-
tion grant DPP 77-20490.
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Structure of the upper mantle under
the East Pacific Rise

L. KNOPOFF

Institute of Geophysics and Planetary Physics
University of California-Los Angeles

Los Angeles, California 90024

E. WIELANDT
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Swiss Federal Institute of Technology

Zurich, Switzerland

The global great circle that includes the epicenter of the Gazli,
Uzbekistan, earthquake of 17 May 1976 (M 5 = 7.2), Los Angeles,
and the South Pole lies remarkably close to the East Pacific Rise

over much of the length of the rise. The earthquake excited
fundamental mode surface waves with measurable periods as
long as 400 seconds and was strong enough that Rayleigh wave
trains Ri, . . . R6 were recorded on the ultralong-period seis-
mometers operated at both the South Pole and at UCLA; our
convention is that Rn identifies the nth pass of globe-circling
Rayleigh waves past the station. With so many passes of
Rayleigh wave trains in both directions at both stations, we have
a unique opportunity to measure phase differences of Rayleigh
waves over a path 85 percent of whose length between the two
stations lies along the East Pacific Rise. Since the dispersion of
surface waves is influenced by the distribution of inhom-
ogeneities in the Earth's interior, we have used the measured
dispersion at the two stations to determine the structure of the
upper mantle to a depth of 450 kilometers under the rise
(Wielandt and Knopoff 1982).

After windowing, filtering, and harmonic analysis of the two
seismograms, differential phase delays were constructed for the
three pairs of traverses (i.e., both directions) of the path be-
tween the stations. The scatter among the phase delays was
small over the period range 40 to 400 seconds. Corrections to
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