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Table 1 Some siderophile abundances in black shale of the P/T boundary
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BT 0,042 [<11.0 3.90 22,3 — 115 147 241 Los Alamos IS
BT 34 — 9.100 3.40 25,0 | 124 83.6 = —_ ALLder (1988)
plir-% 2,480 -— 3.60 17.5 63.2 88.7 - = RBZ 3wk (15)
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Fig. 2 Abundance patterns for some siderophile elements across the P/T boundary of

Changxin, Zhejiang
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Fig. 3 The abundances of various siderophile elements in black shale relative to the
average of shale

BS: —B—=BRAKNWEBATA (black shale at P/T boundaries); S: T ¥i5{E (shale in crust, from
Turekian and Wedepohl, 1961)
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A MIXING MODEL—THE ELEMENTAL GEOCHEMISTRY
OF PERMIAN-TRIASSIC BOUNDARIES IN SOCUTH CHINA
AND ITS IMPLICATIONS

Zhou Yaoqi, Chai Zhifang, Mao Xueying, Ma Shulan, Ma Jianguo and
Kong Ping
(Institute of High Energy Physics, Academia Sinica, Beijing)
He Jinwen
(Nanjing Institute of Geology and Palcontology, Academia Sinica, Nanjing)

Abstract

A large mass extinction occurred at the end of the Permian. What caused the
extinction? Extraterrestrial impact or terrestrial volcanicity? Some researchers
think the mass extinction might be caused by a large-scale impact event. This
hypothesis is based on Pt-group element anomaly and presence of microspherules
and clastics of metamorphic rocks in boundary clays, which were thought to be
related to impact event. However, some others considered the Permian/Triassic
event as a volcanic one. Their reasons are as follows; (1)the volcanic rhyotaxitic
structure was found in the boundary claystone, (2) many high-temperature f-
quartzs formed in volcanic activity were discovered from the boundary claystone;
and (3) there are 3 to 7 claystone layers mear the P/T boundary, which are
similar to the boundary claystone in elemental composition. In order to answer the
question, the authors checked eleven sections of Permian/Triassic boundary in
China and the Nammal section in Pakistan by NAA. A slight Ir anomaly has been
detected in the black shale on the P/T boundary, and very clear siderophile ele-
ments anomalies were found in the Fusui section of China. Those anomalies may
be caused by the enrichment process of the black shale, but ir and Ni abundaces,
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5 times higher than the background of the shale, may be too high to the
normal enrichment of black shale. There must be another siderophile source in
addition to the background of sea water. The REE abundances in claystone at and
near the P/T boundary in different sections of South China were detected by
INAA. And the REE patterns of boundary claystone differ from those of non-bound-
ary claystone, which indicates their different sources. For comparison, the authors
also determined the REE of the acidic-intermediate volcanic rocks of Triassic
age and those of the Pre€/€,D/C and C/T boundary claystones. From those REE
patterns and some other evidence, the authors put forward a proposal that the
P/T boundary claystone may be a mixed product consisting of acidic-intermediate
ashes and the upper crust substances representing sputtering component (here the
data of C/T-boundary claystorie are used). And the calculated mixing ratio of the
former to latter is 7:3.

The mixed model of forming boundary claystone can better explain the exper—
imental facts from two aspects, i. e.: the volcanic activity and impact event. A
possible scenario is that at the .end of the Pérmian, an large-scalc impact triggered
severe activity of volcanos. Or these two interactions simultameous occurred at
that time.
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