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Detailed Stratigraphy across the Permo-Triassic Boundary
at Chaotian in Northern Sichuan, China

Noriei SHIMIZU 9, Yukio ISOZAKI Y, Tetsuo MATSUDA !,
Jianxin YAO U5 and Zhansheng JI1 Z0H

Abstract

O O To reveal environmental changes across the Permo-Triassic boundaryl PTB[ detailed
lithostratigraphy was analyzed of the PTB interval at Chaotian in northern Sichuan, China.
The study interval is composed mainly of shelf carbonates that are lithologically divided into
7 units, i.e., Units A to G in ascending order. Units A-E(J 8.5 m0 correspond to the uppermost
Permian, and Units F-GO 3.5 m{ to the lowermost Triassic. On the basis of a field study and
microscopic observations of more than 200 thin sections, the main extinction horizon is
recognized at the Unit D/E boundary. Various fossils, such as ammonoid, brachiopod, bivalve,
radiolaria, and conodont occur abundantly in Units A-D, while they are absentl or nearly
absentlin Units E-G. Radiolarians in particular, show a clear contrasting mode of occurrence:
abundant in Unit D to its top, while barren in Unit E and above. The Unit D/E boundary is
thus identified as the event PTB horizon with major extinction. The PTB extinction terminated
various Late Permian organisms, particularly radiolarians, which are representative
planktons in open ocean, suggesting a sharp decline in total marine productivity. On the other
hand, the Griesbachiari] Early Triassicdindex conodont Hindeodus parvus first appears at the
base of Unit F, thus the Unit E/F boundary is recognized as the biostratigraphically-defined
PTB horizon. The marl of Unit E represents the interval of strong environmental stress that
appeared around the PTB. The population of the latest Permian radiolarians decreased
remarkably across the Unit B/C boundary, while their mean shell size stayed constant, and
even increased rapidly within Unit D. As large-shelled radiolarians often predominate in the
cool waters of modern oceans, the radiolarian size increase in Unit D may indicate that the
depositional site may have been invaded by a cooler water mass at the end of Permian period.
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The broken lines represent horizons examined by thin section. The
filled circle indicates the fossil occurrence.

DOOOO0OOO0OOOODOObObOOobObo4muonbDO gboboobt0oEeEOD ELSODO0OOO 1dmO

gbooobooboobooboobobooboobo 00000000 Lingulasp.O0O0O0O 1-206m0O
gboboboooooogoo gobo0ooboobO0dDbOd Huananoceras
oboboEeEOOODODODODOOOOOO sp. O O O Hypophiceras sp. 0 O O OO Hua-
gboooooobooooboobooboobooobo nanoceras 0 0 O O HypophicerasO OO0 OO

— [ —



gdoboboouoooobooooooooooo
00ooooooo P-TOODOODOOODOO
0000000000000 Yang et al., 198711
gooooooooooo egooooooo
206mI 0000000000000 0OOO0OO
4[M
Jodd0doFrFOODOGOOOOOOOOOOOO
000oo0d0ooooDooooooooogouooo
OFOOODOFIODODO FI20000000000
Hindeodus parvus 0000000000 GOO
0GoU0U0O00IooopOoss@miOuonooong
goboOonO H. parvus OO 0O OOH. parvus O
Isarcicellaisarcica0 000000000000
O0D00O0O0Od Griesbachian O 0O 0O 0O O H.
parvus OO0 O0O0OOYinetal.,, 200100000
FOOOGOOOOOOOOOOOooooooa
0000o00Dooo0ooo0ooooouUonD FOO
0 GO GriesbhachianO OO OOOOOOO 4
gz20pP-TOQOGQooag
00ooooooDooooooooooog H.
parvus0 0000000000 FOOOOOOO
OFlO0O0O0O0O0ODOO0OO0OO0OOO0OO EDOO
1.4Am00000000000000000000
00o0ooooooooooooooooooog
gooooooooboouoooboobooao
E150000000000D0ELS00FIOOOO
oooDooo 120000000 0O0OoOooOog
gooooooopP-TOODOOODODOOOOR.
parvus 0000 O0O0O0OODODODOOOOO P-T
0000000000000 OooyYin et al,
010000000 ooooogd
00000 PTOOODDOFRFIOODOODODOO
0000 EBEFODDOO0OOOOOODOOOO
goobooooooboouooooouooooo
000Do000ooooDb2400 EODOODOODOO
000000 D/EDDODODDOOOOD 611 D/E
gooboooboooooooooooooooo
00000oo0ooooooooooooooo
00o0o00oooooDoo0ooooooooooo
goooooodoboooooboouooooo
000000 D/EODDDODODODODOOOOOOO

0 1ooobboboooooooooooooao
ooooooooooooOobOooOooo

Table 10 Measurements of radiolarian density
and size in the uppermost Permian at
the Chaotian section.

bed no. density count diameter standard
0 /em?0 averageJ p m deviation
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D24 1710 85 79.1 13.9
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