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Fig. 1 Shift curves of 8"C... 6”C., and A"C in Meishan Section D

R —25.9%0) .36 Z L &R ( - 25. 8%0)
2.3 APC T

PIRE B (11 BT fdil g FIF (24 2
Ti) R, KB APC BB & T B (<30
%o) B ( > 30%0) FI LBt ( < 30%0) =5, FE
APC KFA4THE 25%0 ~ 30%0 2 |8) , BB HEHEE 6" Cean
{EARML. Bt APC KERAITE 31%0 ~ 34%0 2 8], 1% EX
TR EABE, PRETVR, LR ETR, 7
APC AR ey rh B b Bz R (B P/ TS ER)
TR RIR B EE YT o b B AVC KEBAME 23%0 ~ 29%0 2.
[, FEIAEIR(35 ~37 J2)AC HEE EF, Tk
TEEIHN 27%0 + 1%o0.

3 4 i

3.1 HRREBOITESH
EMBER ARV B HBAREREEEREN

AE AR AEER.D HEM TR ILEFTFRGS . 4
AT R AR, a0 L EFAME S R AL
SRR RE S XA DRSO HGE FIE R , ol LUHERR KB FE
AWM, BeAh, A XA 2L 12 KR4 B R SR K
AHR, RaApICRERARECRTRERL S
NI IvA 2 N AU S s A = 3= = o3
— MR UK, A BkEREL E B & Mn Hl Fe, T 5
Sr. "0 1 Co, Kk, M AHBKBR R A 7L R KSR A 1E
EWT, &M Mo #l Fe 875, Sr. %0 1 °C
MR, ARMEREVBREEE=4T
FIRK SR PRI RS, B IR R 3R Rt
B REHIRAERTEART, Kaufman et al. AN,
BREREL A H Mn/Sr < 10 B, H 8°C AT E ¥
BRFEAL R AR ; BRERERE 60 = — 5% Al fE M & R
L H 3 B A R IR IR R 2 60 B
T - 10%obT , 7 T AR R B AH X /5, % B Rl R 2 K
M E,
B D FIE 196 4~ 5 Mo/ Sr HU{ETE 0. 01 ~9
WEN, ¥/hT 10, HiKMHBRBREL AR K



http://www.cqvip.com

| gog httg://www.cgvip.coml

12 Wiy 2004 ££

EBATE0.01 ~ | TEEIHN ., T =BSGRITAKRES
FESh A K ZHKT 1, 5Kl 8. 34, [AlFE, BRETA
Fe/Sr I KT %A, B 2a T Mn/Sr #l
8 Ceun ZIBIHKMEZ, B 2b 75 Mn/Sr #1 60 &
B LA 35 W IEAHC X R B 2c FIE 2d KB, Fe/

9

{ * @
56' .
..
] N .
§3 P

-5 0 5
8Cary (%0)
120
A (©
X gl
e 3
H o
‘7) A..‘ * [ ]
K Wl g® o e l’. .
A e *
TS s V.
0 L L
—4 -2 0 2 4 6
8Cears (%0)
120
| A (e)
A 80 |
*
E st *
~ e X A .
%’ A0 [ g o o .
22} PS¢
L e LR 4 *
it
0 n L L T J
0 2 4 6 8 10
Mn/Sr( [RFLH)
0.8
A ®
’:ﬂ‘ 0.6}
i
- 04 *
e ’,*:‘ .
% A% =
so02} . ®
i ; o asm a
0.0 MM
—4 -2 0 2 4 6
8YC cas (%0)

St Hl 8 Coann PAJZ 8"°0 AR R WA AU EFE 40
Fe #l Mn FBNFA BB T ZREEREWH, 4
BRRELE 60 DA FEIR, MRS LI Fe/
St X Mn/Sr 5 "0 HZBIRIIEAER KR, KA
FEHREREBKEAR,ERT 61N % MG,

9r
*
I ®)
ﬁ I [} *
s | -
g e
’ L ‘?‘?,
0 L—h&—-l___t
-15 -10 -5 0
50 (%)
120
A O]
X 80} .
E M . '00 .
:7: A '0
E 40‘ s .0‘ ..‘
i A :,.4‘
0 ——M'__a
-15 -10 -5 0
50 (%)
or
| ®
-4 [
2 o %
X -6} L 4
SO meeki -flc"#"‘
B " S —f
_1o} | e & =g ’
a
-12 } a " "
—14 . - . . .
—4 -2 0 2 4 6
8"Ceary (%0)
0.8 L
A (h)
§ 0.6
&
- 04 *
3 [ S % }0
& A S
S 0.2 - .
- an $ o
0.0 ——Jm—l
-15 -10 -5 0
510 (%)

B2 £l D HIE Mn/Sr.Fe/Sr \Mg/Ca.8"Ces Fl 80 WX
Fig.2 Relations between Mn/Sr, Fe/Sr, Mg/Ca, 8"Ceus and 80 in Meishan Section D
& BUiH; A FERE; B kx4,



http://www.cqvip.com

1

| gog httg://www.cgvip.coml

HEIESE: HIRU-E - CSRRARKZIAAVALTNKRURELSEHHE 13

SIS ELERE, Mo Ml Fe SRR, BIUMAE
EHh—ERHE RN R KASESRRBEAR, &
REES, HSrMEESERK, Mn #l Fe S8
Bo B 2e B8R Mn/St 5 Fe/Sr Z A A % H B K IE
FEEK R BB Mn/Sr Ml Fe/ St 2RI E IR T
EHER TREESEEHA X,

196 A~ HE b 1) 80 {H I LT BN —4%0 ~
- 12. 4%o, 4 K BHFE 5 60 (KT - 10%0, & 2f
BR 80 5 6°Can ZEIM XX, EHFBETH
8"Co HIMZ LB LMK E (A CRFR), B
80 HMXF L FEME- B WK, BB AR
RA B RAERNEURRE S TRRAME, M
Bk BREL E B R BT IR AR R BASE U
R &red BER T, 8°C LB 60 {HRE
AL B, B, R R R0 3R B A X ik
BREh A Al BE2 B BUA TE RS B E AR, BRT
ABIEES (RS LRIZRR) Sb, Xt R 4R
W A3

Mg/Ca L RHAIKBREREL A A = A LS E. B
2g WR Mg/Ca Fl 6"Ce ZI0] A BH 8 B AE X1,
A 2h B/~ Mg/Ca I 80 Z [a] B A 55 i 1IEH X
o BHAXKRE A= A ERMSS, XMHRE
1L AR AR/

SMEF YR IR AT AR MR A
HERA PR 6°Cop I EBRAERE ., AMEHIE
PR R, KOG R T RE, TR £ 2
R T K B R & & R, REEANURIR
ARJATREMEAR /N, KGR BR A WBER, H
EHEBUAHE, EHITEARELRIK, BE5
& A RVE R KB MR, A VLR IR A8
AlREMEH A K., Arthur e ol "EIRTSE R ATE X

0.25¢

@
020

N/C (RTLH)
)
I
[ 2
| |

0 1 2 3 4
H/IC (RFLH)

B3 il DK N/C-H/C K H/C-8Co MK
Fig. 3 Relations between H/C and N/C, H/C and 8°C. in Meishan Section D
ElFIRE 2 $,

LIEARANLUR 6°C tLREitHA VLR REEA VUK
RA QBB 8°Co HFA R, MAREL . Hith, 7EK
S THER LA 8"°Cor BREN T FAAS 0T BE Hh1 Rl PR A HL
FIRAGIR, AN ERBRTERSR P, B RES
AL, AT A R KSR L, MATERRAES
T8, —BBSZREAVRERZWC S, BT, 54
ALY AR AT Btk nT LAHERR . SR EA FRH
FEREEMTRBFAMEARNEERER, R
YEFIBRSE , TR S H/C H#R/)S, 6°C K2
=323 Hayes P7EBFST T HURER/NT 1.6 Ga
BT EEMR s"C M H/CHMXERE, WAL TR
H/C < 0.3 B[R BB A B2, Strauss et
al. UV EE B PUERS TR 67°C M E W
B H/CHRMEBERNO0.2, TERIH H/CHMN/CE
IEHXKR, BAaTEENRMEAREETL,
AXHZE H/CHA IR EB K, HH B U MR
H/CHEB®R G, AT 0.2, KMHAKS H/CH
HBARTERYUA, MABTHESR/NT 0.2, B3
N, ARXEES H/CHIN/C Z R EABH B X
ARG IR AT 8% 3 — B MM, K
M Z P AR R TR LA A 3b BORA
X TEEAR H/C il 8°C. Z BB B BB MM, 30
B P Ve AR AR, XTI R M AR WA
Ko BRSOl T XH O L B H )2 A HUER
TR, AREHRERERANAXESE
MLk AL R AR A BIT 5% . BAFPRG
IERH T ARSI IR 2 I E AR BArE
LR, RRXKMAKRBRE S TREZH—ERE
R (BT T AR 6°Co RISZIAR K,

Y& Hayes et al. ' 32 H BB EERR R AL B 5018
A, HMEERERBEREARMENWE A

4
(b) .
L J
3t
X
M e
oot
@) .
= [
1} ¢ a * ®
-
=i
n &
ol A - B = .
-33 =31 -29 -27 -25
513Carg (%0)



http://www.cqvip.com

14 o

| gog httg://www.cgvip.coml

2004 5

(A = 8°Cean — 6"Co) HUK A AL YL 2 BUBIRAL
YERSIEBEAFILEKF AR RZE A(A =
83Car — 87C,) HEIFEERT, 8"Ceun Fll 8°Cur AT 43 HI
FGHEBINE [ CO2ay | T8 B ARRER 2L 5 [F 2
% (8"C.), URFEAAVERFINER (8°C,) A
o

3.2 WHEARFHIRE

BRI IS, G HREREL A 6°C TEHb AT
MR AR AL FEZ R LE R (1) B YBRETCE
YERIF= A A I (Co) U R, 802 A PLEk
FALERINGE, & °C MR BBITYLRE S, £k
FRELERY 8 °CHAR /N 238, (2) P e A8
SeE VR E B, R G RS TR AR AL,
RS SR Z BIERE 67 Cus RIBEE (BB
*CHEYERT ERD, EERESBERAVGEETEE
%[21.34.35. 381o

BEHEEAEIERCERARMIEERELE (1)
YER A VE R LB TTYUBR R A7 R 4H A% ; (2) HE7K
CO2q HIVREE; (3) A TERAX AT RE (59145

@

8Ceus (%)

*
2 F (C) <« \
*

13Cor (%)

88Cor (%)

=35 -33 =31 -29 =27 =25

HPERFERL), EHRRBRFEA VUG R E 1=
FAEYLR R AR ARG, X 6"Cen LAY
APCARFEARS, B 6”Cen 5 8"Cor [FIZE324L, ATLA
& FR R EEK 8°C £, mE
8"Ceus BALAT AC (HHE I BN, AC AL FTREIR
HF5AAEARMENE () BXRUTREE
A

S XK S BRBR R A 67 Conn (H 38 M IE
B, KEITTE 0% ~ 4%oEHAN, Bk FE FHA&E
B, Veizer et al. FIYORERW, BAHHE &40
MR LA B & °C, Il fE R BLAY 2 2RI IR ER IR
FE 8C MIAERIAEIE Y, B, Lk X Rk R
B 8Can ([ EEFRWGHE 67°C HA—B, KRR
Helgg 58t A R BE RN EBRER X, Hili
KA F VUK FIAL R 67Core HTE - 31%0 ~ — 26%0
TEEAN, Sk FEFIBTREES, AC {Ed S HH
Jhk,%%k G FERR FI A R R AT 8. K
MH 8V Coan fHFH 8"Core [HMIFE X I HT R () 4a
FIE 4b) , N E &5 e A TR RN LA EFR (1 ~

4), _HERENRAHXXE (£=-0.981 3,
-26
A A
i R ﬁl X A A
A A ‘ “
el AA e ‘é
L A “A g
A
-30} n
L ® h
A
-32 . L L -
—4 -2 0 2 4 6
82 Cears (%0)
-25
T
g o
g I
w _29}
_31 A
—4 1 2

89Cean (%0)

B4 i D BIEH A G E FBRTA 6Can M 6°Ca, FXH
Fig. 4 Relations between 8"°Ceas and 8"”Coy in Changxing Formation, transitional bed and Yinkeng Formation
a WA ~4 2); b KNAD LW ~242): o AWR(25~272): d BHHQS~37E),
a. lower part of Changxing Formation (Bed 1 ~4); b. middle and upper parts of Changxing Formation (Bed 5 ~
24); c. transitional bed (Bed 25 ~27); d. Yinkeng Formation (Bed 28 ~37).



http://www.cqvip.com

£13

| gog httg://www.cgvip.coml

EETE. HIRL_H - =REFRGHNEENNEVBREEEELSHHR 15

n=8,a=0.01), \%E 5 ZEHILATER(24e JZ),
—ERHEMBHAMERXR (P=-0.1732, n=
135, a = 0. 05) , FEBBRIEFER, A - R WE OLE
YE R S B0 KRR RO B MBS ER T, BRI a0
WHEHE 'C, RIERETEIRM, HiEKT COwn Y
WA EBET, BRI R MEERZH "CHEAR
PLBR R, TALBKFEARXT B4 °C, ik Bk &
MAVR §°C ZEPWAHERXR . Kill, EiFE
RS, MRFHFHAYCA F AR EE 28
CO: MANAZR, FEYI AR W SNk R 2 9 18 1
BT, P RN 8V Co (BB R 120, BP 81C.r
5 §Ceus B, FHI, B 6°Cu 5 6" Cean 171
N ZEA G VAT B2 (1)18KTF COxun I
BERARE, BIBRIGILEAR XS H A WAk 2R o adk 4T
(2) HiEEYEA/F MR EE R4S COo. b
A B RTE A F 2R 08 R 2R B AR BE AR N % K
oKX, AHEHHIEARENA B _StHG FimE
EHRRIEATH RSO ENE R, WHEA
— RPN REFUK TR, BA RIBRERRRE ', It
A, KMXAFRIR 6°Co, - 5E R T h ZHREK
(<200 m)BHEMRBREHA - LETE TEMRFE
AR ( - 35%0 ~ —26%0) ', EBAME L X £ 2%
9% 7K Bk [F] 3 3K 53 18 2 A0 AR X £ P R BR B% Hh gk AT
B, R K EREEMTR, TRRSHh e
EEREE T E FRAE R T REBHFERE X,

HEL XK AR ARC EEK 2 ETHEaR (F
1) BEFBLL 87 Coun fH LT 8Core AL RN
fiE; BEIL BT LA 87 Coan, (AL FER L 8"°Cr (L TR
FRIE . 1 IR BORVE 1L B g KB R o1 B A 13 L
TATE2MF , 752 K IPH B G E 2
W, WEMBESRFEAR, BKCAHY
B, 8" Cean fHLFFEE LT, X VT RE 25 | R BEH B[R (3L
Ao ERERE., srANLIRMEF SR,
BKPEEBRA CO: 2 F [COxy | BIMRE 505 PRI I
AEYEDRR 6°C BRHIXKRD, WK([COp]
WEBK, BV 8°C.., /D, HILEBEH(17
) HERBREHNZKECTHYRPHA -
AL, BTaERALTRY ., kbES/EM
HHEK COven BN, AR BB KL
FE TR, FEMZERE Fh AL, 5IERSIE
W CO WREEIE N, FTRE M ILER 6"Con [HAT{LF R
HIELTBER T, 6°Co {H T FE I H 205 KM
XA FEERRA,

P/T i EJZHE 25 ~ 27 ZAM K XA

W KL (E 2S5 BB EE" (% 26 2)
K TAEE E 2T ER LIER Y, PTREA
WETE 27c BZRT? BRI S 6" Ceu MANLR
8V Co TELEZHHEMIBHE R AMAEE . 6"Con
M 24d BT REZE BT P-T R, 3 27d )2 (B
FT=B%KE) 2R TR -2. 5%, THEBES
5. 3%, SRIARIBFFR A RARML S, (BT FRIEERSA
K3 8%, BARILIE 60 {H LLHHLR)Z0E F4E (B K
F - 10%0, i B25 A7 L& SHEEMAHER, BA
BB XL g el I Z 2 A 87 Con B
PZIERAER . AU 6°Co, 1E 25 20 - 27. 7%o0,
FNE 26 ZRRET - 32. 7%, HH 5% 1=,
1 27 EaB i [m I3 - 26. 7%, AVC {HEE 25 )23
%26 2/ 28. 3%cFt E 32. T%0, 1 1EIE 4. 4%, TE 27
JZ R, IR R 7. 9%, 75 APC HZR I
ZEIRMIFEYT . 58 Jin et al. W25 AL R IR
£ (0.03 cm/ka) HEH, 26 cm BT EEREFKRY
0. 8 Ma 18] ZEiX P HHIE] 6 Ceun F 8°Core 2B KA
5.3% M 5% BRI ER ., 24 BE 27 )2 6°Ceus
8"Coe UL EE r*= -0.620 6, BIEHE a=0.05
At tHXE R E (E 4c). BR T HERMNBRME
SMBEARTRE R SEER . 67Con 1 87°Co LA
[F2 AR, BT A9 A B IR R A AL A
s HMXMRAEBEUTHMAE . (DAEPKRES
g KREHIIRAE - FRIEE TR " (2) kg
R THK AP K& 2C A, At
YIAREGRER, p/THEREZTKRY 161 MEY)
K, 24 B2 T RMANTE—-NEMNEY 4 KR
A BT 33% , FRWIEYFRISE P-T RE
MEREMBENESL, 25 ZEFARERIX
94% "V, BRI EIAEY % KB LG, 3 25
JZIEEBRERME], B BRI EYHEREATH
WA RIREMTE, 67Cen B 244 2T 1R TFSE
TR, AR 8V Coun [ELFT 8°Co (HEEEAE R RGBT
ZEABINRME, I - SL KL EEH
TRELAS KL S AERE I 2C M A RS R
BRI RN FERE, 67Con M §Co, B
HXRER, BRit TR BT AXT 3 A Y R BR
WHE, ARSI TREMOLEHE™EY
We e — B MgV A SRR AL B R 6" Ceans fBL
M 24d BHIE TR, XK _BUREEASIFE
EE#IEN. SRUEHNAREVNLEN AKLZE
(56 25 J2)"2 I B, b i 3 RS K L Ve (8
B AR — SR B RE, S8 G



http://www.cqvip.com

16 oz

| gog httg://www.cgvip.coml

2004 ££

A REGEESERAMIRBER, PR KERRT
o H I, P-T FERME AL 4 K5 2 ki
T FEAKUE SR KT REMSRAESITEEL
fx, & T HEERRENLRE,

8" Cor TEMFHEATHATL L ME 25 BNH T
BED, MALYKEL KEA AR DI KIEE
ER, AIREFEAENSESERNFREDA —E R
WAL R H A A Y R4 K b A4, TEUn Y
R BRE MK R P BT A KRR —FE . 240
IKER RS R s e 2 T PR BT, FHEAEY KESE
ToHREERE R "BAELE". I8 Deines!'™ 7T
B, BEFRAY MBS EEE C, B
FUBA DL 6VCo thBSRFUIM A ERE, B 67Con
AEBHE TEMAKEHNE R, B TELEE
HEgEZHRHYKER L, RREEH LB
2C, 51 27d |2 6"C.n BIFESUER

ET =5 BYIH 29 EIKE 6°Cen HHEZ
TARME ( -3%0) , 29 |25 34 B4 KT F ARAE, A
34 TRt AR IE . 8"Cox {HTE 29 ~ 34 E I 3
BA (=25.5%0 ~ —30.5%), 35~37 2L ¥H
( —25.8%0 ~ —26. 8%0) . [El 4d B/REEYLH 6"Cor H
8"Cean ZIBIHE A I B DA I L: A RR
BT 87Co IRE ( < =27%0) Bl 8"C.us BTN T [
S BRXRBT 6Co S1H (>-27% ) FE
8"Cean K EAATZHHEHE, FNH, A X A®CH
tt B XK, T B X AC EELAEXTERE . Lewan
raE I ERH, WKF h- TE TER 6°C LR
BE (-24%0 ~ -20%0) , EATERTHIER BRI
K (> 500 m) KEAERELIRAER, JICHH
KRB EERKSR CO: - TEE TEB 6°C 1
=35%0 ~ - 26%T0.1H , BT H 53 EH9EK ( < 200
m) B B RR AN, I BRYRE FER A YUK
#) COzo BEHLA 6"Co MRTHBRRATE - TEET
BEIR OVC M MIEEN, HEKMALERES,
EAFERR UC EHI - 25%0, Wik, HEMERITH
8" Con T {H AT BETE L T 18 K B IR B AT BT B DT IR
B, M 8"C.. (KAl RETE T K IEA K ERFIR
W UTRIREE B YT 6°Co HRI L BRARE R, IERL
=&MEFE AR, XX b R/EMFFEKE
PSR M, WA ISR BFRT 8
DRI 6"°Core F1 6"°Coann = FFH#EH, BEBA L T 1t
P-T MRS K, BEATREZEHIE, YT
LB

4 4

(1) 8"Ceanr Fl 87Corg XX R R, H LK F
CEGAKAER P/T IR E T AHX A RR
WULRIES; T 285 RYTH b RBR AT R R
RS AR I, 0 g KPR 2 BLIF 8 ) I TR
7S

() K MBEF L 8°Con [0 ETF . 87Co HEE
L FRARRE, LB L §°Con HETFRL.
8"Co 1E T F&AFFAE . 1 2SRy VE R W)
WA TR T, FIRERSRERFERRFENME D
WY TERE,; B CO, k8 hn o] A 24 1L B
8" Coe IEBL RS R o

(3) ZBa KBRS T TR R KLE
HFTEE R FBASRG A . 518 P-T REMELE
W K AMESIR A, R I 2C A RTIE
HEEwEETRNERERE ., —Sa8%BAY
Ho K& T HEERIRERNTR. 6°Ce EEYH
KEABRKIBEARE, ATt TELAEM
H - BFAE A A — 2 R PR R A DA RO b A 9 1 45 K
M4 AR, i K BR B R i i i 26 ¢ 2 it BR B B,
A FEIF WL K RIET,

(4) FRYTH 6"Cop 1 87Coun 2 L FHEAHY, UiBH
g P/TEM KRG KE, BHRATEESTHE,
EYFFRE

TEHFROETHATENARTEEH R L
RETHELER & - =828 8 £ %4 KRAE
MREREZAIRETHRFTELT TR AW, £t
— Bk,

£ % 3 itk (References) :

[1] Baud A, Magaritz M, Holser W T. Permian-Triassic of the
Tethys: Carbon isotope studies[J] . Geol Rundsch, 1989, 78:
649 ~677.

[2] Chen Jinshi, Chu Xueling, Shao Maorong, et al. Carbon isotope
study of the Permian-Triassic boundary sequences in China[J] .
Chem Geol Isotope Geosci Sec, 1991, 86: 239 ~ 251 (in Chinese).

[3] Holser W T, Schonlaub H P, Aetrep M Jr, et al. A unique geo-
chemical record at the Permian/Triassic boundary[J] . Nature,
1989, 337: 39 ~ 44,

[4] Holser W T, Magaritz M. Cretaceous/Tertiary and Permian/Tri-

assic boundary events compared[]] . Geochim Cosmochim Acta,
1992, 56: 3 297 ~ 3 309.
[5] Magaritz M, Bar R, Baud A, et al. The carbon-isotope shift at



http://www.cqvip.com

g1

| gog httg://www.cgvip.coml

EETE: HIKL-_R - ZRFZAREZYEAENNENRFAMRELSEHE 17

(6]

(7]

(8]

(91

[10]

[11]

[12]

[13]

the Permian/Triassic boundary in the southern Alps is gradual
[J]. Nature. 1988, 331(6154): 337 ~339.

Malkowski K, Gruszczynski M, Hoffman A, et al. Oceanic stable
isotopic composition and a scenario for the Permo-Triassic crisis
[J]. Hist Biol, 1989, 2: 289 ~309.

HREA, BEH, ETH, & IKX_BEZW-"BAAR
HERBRFE G E (I]. MR, 1984, 19(1): 88 -93.

Chen Jin-shi. Shao Mao-rong, Huo Wei-guo, et al. Carbon iso-
tope of carbonate sirata at Permian-Triassic boundary in Chang-
xing, Zhejiang[J] . Sci Geol Sinica, 1984, 19(1): 89 ~93 (in
Chinese with English abstract).

FeIF, #Ri - Mg . ATk Il & - =R A RLHE
WBRAMRFE (Al . PEMY SR PR s
B EFIR (1989 ~1990) [C]. Ma(: Al RKE¥ AL, 1991
113 ~119.

Yan Zheng, Xu Dao-yi, Ye Lian-fang. Carbon isotopic anomaly of
Permian-Trassic boundary section in Meishan, Changxing, Zhe-
jiang[A] . Annual Report of the Open Laboratory, Nanjiang In-
stitute of Palevnology and Geology. Chinese Academy of Sciences
(1989 - 1990) [C] . Nanjing: Nanjing University Press, 1991.
113 ~119 (in Chinese).

FEM. PEEHT R - &S EARHBBRE G EER
BEEREEMF]. HERLE. 1999, 28(4): 351 ~358.

Li Yu-cheng. Gradual and abrupt shifis in carbon isotope of
limestones during Permian-Triassic iransitional period in South
China[J]. Geochimica, 1999, 28(4): 351 ~ 358 (in Chinese with
English abstract).

MAEL, XAE, AEe. N -ELN =L HHETL
BRI SESE [A] . b R¥HRE R . JLEKE R
BERFFERPETEZ®XE [C] . b5 sk, 1998
792 ~803.

Nan Jun-ya, Wu Ming-qing, Zhou De-quan. Geochemical evi-
dences on Permian-Triassic paleoenvironmental changes in
Guizhou, China[A]. Department of Geology, Peking University.
Collected Works of International Symposium on Geological Sci-
ence Held at Peking University, Beijing, China[C]. Beijing:
Seismological Press, 1998. 792 ~803 (in Chinese with English
abstract ).

HER. LB F_BF ZBFVEHERBRLEOBEGE
AWSEMAEREN (1], MBI, 1994, 23(1): 60 ~68.
Huang Si-jing. Carbon isoiopes of Permian and Permian-Triassic
boundary in upper Yangize platform and the mass extinction[J] .
Geochimica, 1994, 23(1): 60 ~68 (in Chinese with English
abstract ).

BRIE S, TEME, KB AMMRBE_BHE BRERM
REH B ()], MR, 1996, 25(6): 575 ~581.
Shao Long-yi, Dou Jian-wei, Zhang Peng-fei. Paleogeographic
significances of carbon and oxygen isotopes in Late Permian rocks
of southwest China[J]. Geochimica, 1996, 25(6): 575 ~581 (in
Chinese with English absiract).
Wang K, Geldsetzer H H J, Krouse H R. Permian-Triassic ex-
tinction: Organic §'"°C evidence from British Columbia, Canada

[1]. Geology, 1994, 22: 580 ~584.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24)

[25]

[26]

Arthur M A, Dean W E, Claypool G E. Anomalous 6"C enrich-
ment in modern marine organic carbon[J] . Nature, 1985, 315:
216 ~218.

Deines P. The isotopic composition of reduced organic carbon
[A] . Fritz P, Fontes J] C. Handbook of Environmental Isotopic
Geochemistry[C]. Amsterdam: Elsevier, 1980. 329 ~ 406.
Hollander, D J, McKenzie J A. CO: control on carbon-isotope
fractionation during aqueous photosynthesis: A paleo- pco2 barom-
eter[J]. Geology, 1991, 19: 929 ~932.

Popp B N, Takigiku R, Hayes J] M, et al. The posi-Paleozoic
chronology and mechanism of §“C depletion in primary marine
organic matter[J]. Am J Sci, 1989, 289: 436 ~454.

Popp B N. Parekh P, Tilbrook B, et al. Organic carbon 6"C
variations in sedimentary rocks as chemostratigraphic and paleo-
environmental tools[J] . Palacogeogr Palacoclimatol Palaeocecol,
1997, 132: 119 ~132.

Rau G H, Takahashi T, Des Marais D J, et al. The relationship
between 8"C of organic matter and [CO:(uq)] in ocean surface
water: Data from a JGOFS site in the northeast Atlantic Ocean and
a model[J] . Geochim Cosmchim Acta, 1992, 56(3): 1 413 ~
1419.

Shemesh A, Macko S A, Charles C D, er al. Isotopic evidence for
reduced productivity in the glacial Southern Ocean[]J] . Science,
1993, 262: 407 ~410.

Magaritz M, Kristhnamurthy R V, Holser W T. Parallel trends in
organic and inorganic carbon isotopes across the Permian/ Triassic
boundary[J]. Am J Sci, 1992, 292: 727 ~739.

Rau G H, Froelich P N, Takahashi T. Does sedimentary organic
8"C record variations in Quaternary ocean [COz.q)]? [J]. Paleo-
ceanography, 1991, 6: 335 ~347.

Yin Hongfu, Zhang Kexin, Tong Jinnan, et al. The Global Stra-
totype Section and Point (GSSP) of the Permian-Triassic boundary
[J]. Episodes, 2001, 24(2): 102 ~ 114,

HEN, RIE, BEBE % ¥ECE - ZBL ENE
(M) dbat: MBS AL, 1991, 25 ~29.

Yang Zun-yi, Wu Shun-bao, Yin Hong-fu, et al. Geological
Events on the Permian-Triassic Transition in South China[M] .
Beijing: Geological Publishing House, 1991. 25 ~29 (in Chi-
nese).

THE., ¥R WILKXEETT =858 AR RITHANRE
SHT [A] . BB, THFRRT T=85FRBEAHHEH
BPIE(Cl. BH: ZMBBUAREE. 1988, 153 ~ 161,

Luo Zhang, Chen Xue-shi. Rock feature and sedimentary envi-
ronmental analysis of Lower Triassic strata in Baoging, Changxing,
Zhejiang [A]. Feng Zeng-zhao. Lithofacies and Paleogeography of
Middle-Lower Triassic Qinglong Group, Lower Yangtze Area[C] .
Kunming: Yunnan Science and Technology Press, 1988. 153 ~
161 (in Chinese).

ERE I £EF. #TEL R - ZBR A LRIERRA
BT, PHE@i, 2002, 47(4): 302 ~ 306.

Cao Chang-qun, Wang Wei, Jin Yu-gan. Carbon isotopic change

on Permian-Triassic boundary in Meishan, Zhejiang [J]. Chinese

Sct Bull, 2002, 47(4): 302 ~ 306 (in Chinese),



http://www.cqvip.com

18

Wiked

| gog httg://www.cgvip.coml

2004

(27}

[28}

(291

[30]

[31]

(32}

[331

[34}

(351

[36}

MEH, KEH, BRL. HILRKMELWHmELREER
B U1 . EREE— PR AEFER, 1999, 24(2):
151 ~ 154.

Liu Yu-yan. Zhu Yan-ming. Tian Wu-hong. New megnetostrati-
graphic results from Meishan section. Changxing County, Zhejiang
Province[J] . Earth Sci ~— J China Univ Geosci, 1999, 24(2):
151 ~ 154 (in Chinese with English abstract).

HRE, FESF. TERABBRAEIML M TRBE IR
i, 1995. 31 ~33.

Qin Kuang-zong. Kerogen Geochemistry [M]
1995.

Fu Jia-mo,
Guangzhou: Guangdong Science and Technology Press,
31 ~ 33 {in Chinese).

Hayes ] M, Popp B N, Takigiku R, et al. An isotopic study of
biogeochemical relationships between carbonates and organic car-
bon in the Greenhorn Formation[J] . Geochim Cosmochim Acta,
1989, 53(11): 2961 ~2 972.

Kaufman A J, Knoll A H. Neoproterozoic variations in the
C-isotopic composition of seawater: Stratigraphic and biogeochem-
ical implications[J}. Precamb Res, 1995, 73(1-4): 27 ~49.
Strauss H, Des Marais D J, Hayes ] H, et al. Concentration of
organic carbon and maturities and elemental compositions of kero-
gens[A] . Schopf ] W. Kllein C. The Proterozoic Biosphere: A
Multidisciplinary Study[C]
Press, 1992. 95 ~ 100.

New York: Cambridge University

Hayes ] M. Geochemical evidence bearing on the origin of aero-
biosis: A speculative hypothesis[A]. Schopf ] W. Earth's Earljest
Biosphere: Its Origin and Evolution[C] . Princeton: Princeton
University Press, 1983. 291 ~ 301.

Broecker W S, Peng T-H. The climate-chemistry connection[A].
Hansen ] E, Takahashi T. Climate Processes and Climate Sensi-
tivity[C]. Washington D C: American Geophysical Union, 1984.
327 ~336.

Berger W H, Vincent E. Deep-sea carbonates: Reading the car-
bon-isotope signal[J}. Geol Rundsch, 1986. 75: 249 ~ 269,
Kump L R. Interpreting carbon-isotope excursions: Strangelove
oceans[J]. Geology, 1991, 19: 299 ~302.

Garrels R M, Lerman A. Coupling of the sedimentary sulfur and
carbon cycles: An improved model[J] . Am J Sci, 1984, 284:

(371

(381

[39]

[401]

[41]

(42}

[43}

[44)

(45}

(46}

989 ~1 007.

Holser W T. Magaritz M, Wright J. Chemical and isotopic varia-
tions in the world ocean during Phanerozoic time[A}. Walliser O.
Global Earth History[C]
Springet-Verlag, 1986. 63 ~74.

Biological Events in Berlin:
Berner R A. Models for carbon and sulfur cycles and atmospheric
oxygen: Application to Paleozoic geologic history[J} . Am J Sei,
1987, 287: 177 ~196.

Veizer J, Holser W T, Wilgus C K. Correlation of PC/"C and
18 /328 gecular vadations[J] . Geochim Cosmochim Acta, 1980,
44(4): 579 ~587.

EUE BER, 8RA, % PEHETF BRLSHENRAS
MEERML. Jb: AR, 1994 7~ 12,

Wang Li-ting, Lu Yan-bang, Zhao Shi-jiu. Permian Lithofacies,
Paleogeography and Mineralation in South China[M] . Beijing:
Geological Publishing House, 1994. 7 ~12 (in Chinese).

Lewan M D. Stable carbon isotopes of amorphous kerogens from
Phanerozoic sedimentary rocks[J] . Geochim Cosmochim Acta,
1986, S0(8): 1 583 ~1 591.

Yin Hongfu.
boundary in South China[J]. Newlet Stratigr, 1985, 15(1): 13 ~
27.

On the transitional bed and the Permian-Triassic

Jin Y G, Wang Y. Wang W. et al. Pattern of marine mass ex-
tinction near the Permian-Triassic boundary in South China[J} .
Science, 2000, 289: 432 ~436.
Twitchett R J, Looy C V. Morante R, et al. Rapid and syn-
chronous collapse of marine and terrestrial ecosystems during the
end-Permian biotic erisis[J]. Geology, 2001, 29(4): 351 ~354.
Wignall P B, Twitchett R J. Ocean anoxia and the end-Permian
mass extinction[J]. Science. 1996, 272: 1 155 ~1 158.

WHE RO BRERE, FOMIRKMEUWMR & - 8%
FERMG L PPN RARAEX [I] . HRERE.
1988. 12(1): 48 ~52.

Rui Lin, He Jing-wen. Chen Chu-zheng. et al. Zoolith discovery
and its significance in Pernian-Triassic boundary clay band in
J Stratigr, 1988, 12(1):
48 ~ 52 (in Chinese with English abstract).

Meishan, Changxing, Zhejiang (J] .



http://www.cqvip.com

| 0 0 O _http://www.cqvip.com|

%18 BELEE: HIRL-R - ZBRALHNEGNNENERACETL S HHRIE 19

Organic and inorganic carbon-isotope shift and paleoenvironment
at the P-T boundary section in Meishan, Zhejiang Province

NAN Jun-ya'. LIU Yu-yan?
(1. State Key Laboratory of Environment Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. Faculty of Earth Sciences, China University of Geology. Wuhan 430074, China)

Abstract: The variations of 8”Ces and 8%C., of 196 carbonate samples from Meishan section D, Zhejiang
Province, show that the depositional environments might change from restricted sea during Late Permian and P-T
transitional period, through an alternate restricted and open sea, to the open sea in Early Triassic. The carbon
isotopic fractionation in Baoqing Member of Changxing Formation is probably caused by the increase of primary
productivity owing to the transgression. However, the higher concentration of dissolved CO, in surface-water might
cause in the negative excursion of 8'*Cor in Meishan Member of Changxing Formation. The mass extinctions at the
P-T boundary were resulted from the global sea level drop and volcanic activity in Late Permian, of which the
changes might be from gradual to sudden. The maximum negative excursion of 8“C,, occurred after the mass
extinction indicates that the photosynthesis planktons continued to grow up not due to the anoxia of ocean and/or the
death of other organisms. The planktons would die only at that time when they were driven beyond the forbearance
to the acidity of seawater. The rising of 8"C.q and 6"C..s in Yinkeng Formation implies that the primary
productivity in surface water increased and the organisms started to be recovery after the P-T mass extinction.

Key words: P-T boundary section; carbon isotope; carbon cycle; paleoenvironment; mass extinction; Meishan;

Zhejiang Province
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