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The discovery of conodonts fossils and the strontium isotope composition of
Labuchari Formation in Tanggula Range and their stratigraphic significance
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Abstract: Conodont fossils were found for the first time in the Late Permian Labuchari Formation in the Tanggula Range. The
conodonts include Hindeodus typicalis, H. eurypyge and H. praeparvus. According to their significance and the investigation of
sequence stratigraphy and sea—level changes, the Permian /Triassic boundary may be determined between the top of 29 and the

bottom of 30 of the measured section. Here, the carbonatite *Sr/**Sr ratios of Labuchari Formation were determined. At the Permian/
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Triassic boundary, Sr /¥ Sr ratios are from 0.707017 to 0.707032, which are significantly lower than those in other areas. The main
reasons for the remarkable difference might be the existence of extensive volcanic activities in Tangula Range at the Permian/
Triassic boundary and the basalt eruptions in Yangtze region during the late Permian. In addition, the comparison between the
strontium isotope curve and sea—level curve shows that the minimum *'Sr/*Sr ratio has a good consistency with the data of the first
flooding surface, suggesting that global sea level change was the main factors controlling the strontium isotope.
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Fig.2 Representative photographs of Conodon from Labuchari Formation in Tanggula Range, Qinghai Province
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Qinghai Province
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6 100818-29-7 AWFEdk 0707029 0.000008
7 100818R30-1 EWFEA 0707017 0.000005
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9 100818R31-2 EWFedk 0707356 0.000006

Staeschei—1I. isarcica 1t Z2 XS latidentatus—parvus—
turgida— isarcica 3 % . Tian™ 1 Mei®™ 1A H.
parvus EAL FH H. typicalis .

T, JiangPI e W VLA AR L T P/T 22 528
% 2B #37 T Hindeodus latidentams 7 (24a JZ2 L)
), Hindeodus Woo(24a~25 J2),
Hindeodus changxingensis changxingensis 7 (26~27b
)2), Hindeodus parvus 7 (27¢~27d J2) Fl Isarcicella
staeschei staeschei 17 (28~29a J2)6 ™A A4 o 1
) 2F 1| Biikk 1L P/T 2 A2 &)1 A& A I8 A 58 kL
WARAN W T H. praeparvus it (1~7 |2) X H. parvus 5
S ZE KL ), E&X PIT Z 3 Hindeodus—
Isarcicella WAL TS R VAT 8 ARG « H. praeparvus
WA E N Isarcicella 53§ F H. parvus WG . H.
parvus T o N H. praeparvus iEAGTK , H. parvus X
1AL 1 lobata 1 H. turgidus, 1. lobata X iE AL H I
inflata, WRZZAFCVE R GER AR WL B2 & i —
B =S R RLMHE A IR,

HUTE 2 @ 1670, N T SIS, H
" H. eurypyge, H. parvus 73 5 E 55 18 )2 i858 V5 18
JE AU B, B oKz S R A
SELE 18R

AR W58 K B Hindeodus typicalis , Hindeodus
praeparvus Fl Hindeodus eurypyge 3] 5 Hindeodus
parvus SEG I EY), AT . AT R,

praeparvus

Hindeodus parvus J&:[F x5 /=& R R Lbrk
oy F H AR S E =B LRI . 7R R
P Y e VAN N < = = 1T O 8 7 9 A S B o
EAEIZA T EER, BE R A2 57 mo KUtk FE
TR L b DT Co W SR 32 0 T b e — e 5 T
T b 2 AR B AN HERR =8 R 00 AT e, Bl
AT RETEJH o hr Ll DA =S 20 e I TR,

MIZTFHZ 2R AORE R B =8 R
& =GR A A T RLVR I . FE# LA
[NNREHI N S N = 2508 o W =S R R P S TR
24e—27b )2, JE2) 30 cm)Fl Griesbachian [ #4 hl . —
Bl =% R MR AR AR Tk 1A
JE T AR R HERZ T o RS SR R IB(SMST) i &
A IR IR T IR W, 34 R A —
S YRE T H. parvus 1) =2 20 = PR N & A
R R IB(TST) UG B o H. parvus 7 SE 01 1R
HHZ T Z B VA2 0 AT A, R AL
FeA 4R 2 T = 8 em, VA H. parvus 5 i SAE b —
B/ =F RPN E SO AR F B HEitk, AT L
P B/ =% R LML =2 e R IR T
HVERF R B =S RHELN AN EES %

g5 IR AT TR0 ) T e Y R A L, X
bi M H A FEAT T2 )7 )2 SO AR AT IE .
N FHZR G b 2 25 14 S, 70 A 0 b 2 A 2R ) 3
Tt L, A 40 VS T A A S5 b T S R 2R T
FEX B FR S R AL AT RE A Ry S0 T
29 J2 W, 30 2K (Bl 3) , F ¥ 1 Hindeodus
praeparvus, Hindeodus typicalis H1 Hindeodus
eurypyge (77 H BRI 0E M — S i i HH—F =
e=a G ST SN i

4 BRI RS XS

4 AP b B R T R X S AL S A H 2 5 R
Dr R WFFETERE T 7 98K g Ji H DX Al i 6 B ) 437 2
TS, ARk, PR AP &4
B 20 2 A AE R R £ 1 R )AL 3R 4 AT BCHE B Ak
1S R S N =115 R = A 1V A R VA N S E|
ZH AR IA A 2R 43 A 25 R I AR ER T R IR 17K 1)
BRIAA R AL A
4.1 FREAIERARK

FH T A SO B ) THD S G B 2 A6 1Y) AT [

http://geochina.cgs.gov.cn H1E LT, 2016, 43(4)



1144

H

=

20164F

J5 3 = B A

b

4| B

iid

H

5 mu

AR

SPu (11

il
N
1A
gl

35

&

ShNm
(B Ra
12
B
Buk=s)

7D
byl

RN
HEL
S
ME&-F

34

Seh

k= iy
achunl g

33

7.9

=
N1

bl
E

HsE

SN
THEE
SINI-H
REE
S
st
=
Ty

32

6.1

fﬂ?ﬂ%é#ﬁlﬂﬁdﬁa%

=N
&
I\)
NI

31

33.9

SHBNARN]

~
<
~
N -

I~
[~
I~
Ny =

~
N
N

<

KRG ERR A = RKE

I~
[~
I~
Ny =

~
~N
N
N -

I~
X

30

9.2

KRR LTS K

o —®F—®

29

26.5

N
C oo

SEdr

DR
bl

BFEHF
mARE
Bl

100818YX33-3
100818YX33-2
100818YX33-1

100818YX32-3

100818YX32-2
100818YX32-1
100818YX31-6

100818-31R-2
100818YX31-5

100818YX31-4
100818YX31-3

100818YX31-2
100818YX31-1

100818-30R-2
100818YX30-4
100818YX30-3
100818-30R-1

100818YX30-2
100818YX30-1
100818-29-7

100818-29R-6
100818YX29-6

100818-29-5
100817YX29-5

100818-29R-4
100817YX29-4
100818-29R-3
100817YX29-3

100817YX29-2
100818-29R-1

100817YX29-1

b

Hil

I
DiERfE

100817BF19-1
100817BF13-1

100817YX8-1/2
100817WZ8-1/2

100817BF3-1

100817BF1-1

Som oA

o |

e

o W - &

=

R

[¢]

[e]

o o e e e . e .

[e]

o

-

o

[¢]

€]

[e] « e e e - .- -

AR

P AR E 4

s

E\

T

C — —

— — ¢

cC — —

— =

v 1

[ v ]

Hot&
o ® mE

1w

R
[ —
— 1
[ —

Bz

EMWEKE BATREKE

‘“|—|

e wh K

&3 g Bl RO X g — S i — R =S i b A H AR

Fig.3 Geological column of Late Permian Labuchari Formation in Tanggula Range, Qinghai Province

http://geochina.cgs.gov.cn H1E LT, 2016, 43(4)



434 4 Wity 745 R R DR N2 H AU T 00 R I BB IR] 07 3R 2 R B 227 3 X 1145

KB | B | L, PUBH B p T St/ St
Wy mE ||| B EX// L] BACHE | 7070 07071 0.7072 0.7073 07074
/m| NHHEA‘E It i | | I | 1
N =~ o
Jj: & ;F; 35|92 [ © ©
SEES o
2| #F| 21 Haa | oo
P
— ] —
33 17.9[ ] T [
[ — T
32|61 ———
=
// =
F R @
— [ i/ [ & _
= / // 8
/I 1| e
B 31 (1997w s
[ ?/ [ T =
% o 3
EA 2 7, L S
L« ] +h s
y 1w o
) 1 - 2
e e PN
i3 I l mEi . 2
Vel indeodus typicalis, &
5 gl30|o2 e [ e | 2| Hb|H. eurypyge, =
. [ e ] % H. paeparvus "§
1] P e | e #H 2
— ’E‘ — “0\
pica e | e g
[ e T &
e [ e
[ e ] "
- 29 265 [ & | M
= e 2
Py I_ e I_ =
T ]
B e [ e
Bl N s
lt2g 2 e o fii
i3 c L
i) =N
C A
et [e] [e] . o N e« o O - - - —_— . = R C - —
O O = N & o O e e .. - . — . — — — — ¢
“« O O L o N e e O . o o . - . = — . = —_— - — —
B BRE KAEAEDE EREYES MubE b A Ve Tk b T e A R H
— e | e u | — [ = -
- — H [ e T [ ] [ =11 o -7
——— e | e 7 — [ =
RE 12 YR E Az RRE VKA PATARES KA E e 2%

Pl 4 it FE T h i D — s i — I =St A AR ) (57 3 A i 2R A X 1 T 22 T 2
Fig.4 Strontium stratigraphy and corresponding sea level change curves of Late Permian Labuchari Formation in Tanggula Range,
Qinghai Province

http://geochina.cgs.gov.cn H1E LT, 2016, 43(4)



1146 th H

b J 20164F

R, DRTAE 26 S BERIEE (3R D RIS o gh ih 17X
SRS A TR A7 S A ) b S22 R (T 3)
AT ol At A ST 5E AT LA D5 e P X S 5040

ST S s  BEGE X R S A B A AR
R IR AL A AT R

R PRGE TRl LA R DA H 4 AR R £k A
BRE A A A 7 AR . B A
H 24 ik R 5 5 (%) 88 W] A7 2 41 W 7E 0.707017~
0.707356 224k, H AR LR R K (K1 4) .

R IARERE A 2 A R AR ARV Rl 5 Jasper B
PO L= R = 1 e e = 91174 [ VA= 11
A AR A B — B, T3 I 4 TR M 3 T Y AR R R
B RN YAV A 5 - O E o o 2
4.2 BRMEELES

WHEE T E IR X — & R/ =B R,
S BE 3T Se/Sr L E AR fE 7E 0.707017~0.707032
(F4), ERPRINMX B R/ =8 R RLH T
YSr/*Sr HAE AR AL AE 0.707122~0.707189 , 2 KA 74 7
B ZE R/ =B FRFLME 6 A A1 St/
“Sr A A A AE 0.707270~0.707485 . i Fii X —
B3R/ =B R PRI B TS/ Sr FUE B /N T E R
R TR R B R SR A St/ Sr FU M
KA PE VY B8 1 6 > A 54l , 557N T McArthur
ZELU) A 2R 1 VSt St FLL (24 0.75075) . FkAT]
MEFPEM I —AVSe/ Sr LA B E B R/ =&
R 2 A8 BRI K AR IR 2R, (L s i 22 1)
SRR AT REAT « (1)4 A5 il B A I AN o8 4
ZEIT 5 (2) BUA PRAB I SE IR, TCie & KK 520 A
S ALBR TR MR, 2255005 DL A0 27 S
B AR Y BB 10 S/ S P AR RS I , PRI T A1 TAE
vt T 52 380 1) RS T 2R 1) S e ] BB AFXT A8/ 5 (3) b Ty
PR, TP B R/ R R AL
WA R AR 2 B LTE s DA I B3 T X —
B0 2 WK AU S A, VT RE R 1
FE R IX S R S R AT TS/ Sr LR /)N
T P ANHA X Y S R

MERRIMA R 2ok E | SRR A 2R RS
LR PR IRE BN, Rz FARRA R UE
SR b B A X BRI T I T AR R
2k % B, S AR IR 2 (B e/ ME S 00 R 1
12 AR — 2, B R R A h £ 5 i - 1 AR A i

LA FRGF 00— 2, DO BRI i A2 e Hodw

5 45 &

A L X RO 0 B e — S i —
=& Mn M HHAPRB A, REERN
Hindeodus typicalis, H. eurypyge FIl H. praeparvus , %%
G 2T M2 PO T A 5T, e 248 T RIS
X &R =& R AL R & A S5 T )
5529 2T, 30 )28

FE bbb DR A H AR AL R S
Jasper" %38 i {H B Al by i — S i —F =S il
PR AR T A S A S, B ek BT
T AR IR ER 75 PR )07 28 4 Wi = ZE Il I 2=

REdH L IX — S R =& R S/ Sr L
{H25 1675 0.707017~0.707032, 2. 3&/NF E N ANHAl
X~ B/ =B R AT S/ S FU AR, 1 X
o 25 S 1) 32 2 i DA AT g 2 by PR S s e,
MR HILIX T R R AEE) 2
KIS b G T AR
R A TR

VT B A 2R v Ak it 2 5 i AR Akl 2
XF G 7, St/ Sr FU Y fie/IME - SR IR Tz T AR
— 5, R 2R A 2 - T A2 A it 2 AT AR
U 08— B, 1 B A R T A8 b R H e 4R
il R

S 3k (References) :

[1] Palmer M R, Edmond J M. The strontium isotope budget of the
modern ocean[J]. Earth Planet Sci. Lett., 1989, 92: 11-26.

[2] Palmer M R, Elderfield H. Sr isotope composition of sea water
over the past 75 Myr[J]. Nature, 1985, 314: 526—528.

[3] Denison R E, Koelpnick R B, Burke W H, et al. Compositon of the
Mississippian, Pennsylvanian and Permian Seawater ‘'Sr/*Sr
curve[J]. Chem. Geol., 1994, 112: 145—-167.

[4] Montanez I P, Osleger D A, Banner J L, et al. Evolution of the Sr
and C isotope composition of Cambrian oceans[J]. GSA Today,
2000, 10: 1-7.

[5] Verzer J, Ala D, Azmy K, et al. “’St/**Sr, “"C and "“O evolution of
Phanerozoic seawater[J]. Chem. Geol., 1999, 161:59—-88.

[6] Denison R E, Denison R E, Koepnick R B, et al. Construction of
the Cambrian and Ordovician seawater “'Sr/“Sr curve[J]. Chem .
Geol., 1998, 152:325-340.

[7] Denison R E, Kirkland D W, Evans R. Using strontium isotopes to

http://geochina.cgs.gov.cn H1E LT, 2016, 43(4)



H43E 4l

Wity 1745 R R DR N2 H AT AT 09 5 I BRI 3 2 B B 22 3 1147

determine the age and origin of gypsum and anhydrite beds[J]. J.
Geol., 1998, 106:1-17.

[8] Alleger C J, Gaillardet J, Meynadier L. The evolution of sea water
strontium  isotope in the last hundred million years:
Reinterpretation and consequence for erosion and climate models.
Eos. Transactions, American Geophysical Union, 1996, 77(46,
Suppl.): 325.

[9] Ebneth S, Diener A, Buhl D, et al. Strontium isotope systematic of
conodonts: Middle Devonian, Eifel Mountaions, Germany[J].
Palaeogergr Palaeoclimatol Palacoecol, 1997, 132:79-96.

[10] Dingle R V, McArthur J M, Vroon P. Oligocene and Pliocene
interglacial events in the Antarctic Peninsula dated using
strontium isotope stratigraphy[J]. J. Geol. Soc. Lond, 1997, 154:
257-264.

[11] Diener A, Ebneth S, Veizer J, et al. Strontium isotope stratigraphy
of the Middle Devonian: Brachiopods and conodonts[J].
Geochim. Cosmochim. Acta, 1996, 60:639—652.

[12] Hess J, Bender M L, Schilling J G. Evolution of the ratio of
Strontium— 87 to Strontium— 86 in sea water from Cretaceous to
present [ J]. Science, 1986, 231: 979—984.

[13] Miller K G, Feigenson M D, Wright J D, et al. Miocene isotope
reference section, deep sea drilling project site 608: An evaluation
of isotope and biostratigraphic resolution[J]. Paleoceanography,
1991, 6:33-52.

[14] McArthur J M, Kennedy W J, Chen M, et al. Strontium isotope
stratiaraphy for the Late Creataceoustime: Direct numerical
calibration of the Sr— isotope curve based on the U. S. Western
Interior[J]. Palacogerogr Palacoclim Palacoecol, 1994, 108: 95—
119.

[15] McArthur J M, Howarth R J, Bailey T R. Strontium isotope
strtigraphy: LoOWESS Version 3: Best fit to the marine Sr— isotope
curve for 0— 509 Ma and accompanying look— up table for
deriving numerical age[J]. J. Geol., 2001, 109:155—-170.

[16] Howarth R J, McArthur J M. Statistics for strontium isotope
stratigraphy: A robust LOWESS fit to marine Sr— isotope curve
for 0 to 206 Ma, with lookup table for derivation of numeric
age[J]. J. Geol., 1997, 105:441—456.

[17] W, T3 IGEAR, 2% 1 2. VU HE i L8 06 1 2t — vty i 20 L A0 S R oz

ZHZ ). ThE LT, 2008, 35(4): 598—607.
Wang Xi, Wan Xiaoqiao, Li Guobiao. Late Cretaceous to early
Paleogene strontium isotopic stratigraphy in the Gamba area,
Tibet[J]. Geology in China, 2008, 35(4): 598— 607(in Chinese
with English abstract).

[18] ik, Az i, 3525, 55 KL PP A b IX g = A itk
Ll B B Im) o 38 b R P 23 R IE B HC R S0, b [ R, 2004,
31(2): 174-178.

Ma Liyan, Bai Yunshan, Niu Zhijun, et al. Sr and Nd isotope
geochemistry of Late Triassic volcanic rocks at Géladaindong in

the source region of the Yangtze River and its significance[J].

Geology in China, 2004, 31(2): 174—178(in Chinese with English
abstract).

[19] 4542, EhHa, ¥ I R ASVL IR A AR 1l DX e — % H 5 T
IR A AL [T]. R4, 2003, 24(4):343-348.
Niu Zhijun, Ma Yanli, Zeng Bofu. Late Permian Brachiopod
Faunas from Wuli Group of Geladandong Mountain area in the
source region of the Yangtze River[J]. Acta Geoscientia Sinica,
2003, 24(4):343—348(in Chinese with English abstract).

[20] 475725, WA, BT, S5 AP AR i X i — &t 5
TEERE WA )], HJR A2, 2004, 28(3): 270-276.
Niu Zhijun, Yao Huazhou, Zeng Bofu, et al. Late Permian
Fusulinid assemblages from Geladong in the source region of
Yangtze River Qinghai[J]. Journal of Stratigraphy, 2004, 28(3):
270-276(in Chinese with English abstract).

[21] BEoLRE, 1453 T MRS JR AT 2 i e — 5 2 W 1 T Ay Jo
JEAGATRE S Waagenites (¥ i B3 A [J]. ot £ 42 4%, 2002, 41
(1): 130—-136.
Miao Zhouting, Xu Juntao. Late Permian Brachiopods from the
Lower part of the Wuli Group, southwestern Qinghai and the
geographic distribution of Waagenites[J]. Palacontologica Sinica,
2002, 41(1): 130—136(in Chinese with English abstract).

[22] X7, FHBE 559 Rl B b B B 20 2 BT PORHT). P IX
I, 1993, (2):113—120.
Liu Guangcai, Tian Qi. New data of Permian strata in the central
sector of the Tanggula mountains, Qinghai[J]. Regional Geology
of China, 1993, (2):113—120(in Chinese with English abstract).

[23] A, fHgE, JETE. R T HORTER i AR 5387 Y
R[] MR, 2012, 31(3): 122-127.
Ji Changjun, Yi Haisheng, Xia Guoqing. Animage——Analysis
technique to measure grain— size variation in thin sections of
clastic sediments[J]. Geological Science and Tenchnology
Information, 2012, 31(3): 122— 127(in Chinese with English
abstract).

[24] TRAAE, IERFE, ARAH. G0 R A 5 REE Rz
SHIAIR[I]. HHUTT, 1998, 6-10.
Zhang Fade, Yue Tianxiang, Song Linli. New recognition on the
stratigraphic age of dunri coal—bearing rock series in the upper
reaches of Tongtian River[J]. Qinghai Geology, 1998, 6— 10(in
Chinese with English abstract).

[25] AR, o [ DXl BT (M. Jb s 5T R, 1994, 280~
290.
Cheng Yuqi. China's Regional Geological Survey[M]. Beijing:
Geological Publishing House, 1994: 280— 290(in Chinese with
English abstract).

[26] WEEESE, 1 DOME, REAALE, 5. o [E A 1 SR oC R 43 (0], Il
J%i, 2009, 36(1)1-28.
Pan Guitang, Xiao Qinghui, Lu Songnian et al. Subdivision of
tectonic units in China[J]. Geology in China, 2009, 36(1)1—28(in
Chinese with English abstract).

http://geochina.cgs.gov.cn H1E LT, 2016, 43(4)



1148 th H

b J 20164F

[27] WEESE, T R, WhARA:, 45, R s AR X BT B 5 (M.
AR A R, 2000: 8~10.

Pan Guitang, Ding Jun, Yao Dongsheng, et al. Geological map
Specification of The Tibetan Plateau and Its Adjacent Area[M].
Chengdu: Map Publishing House of Chengdu, 2000: 8—10.

[28] FRIP 24 38 0% E (Gallowayinella) (4 A8 K o 2 2 SC[)].h

Il 3t B} 2 B e 41 L B B R 5 0 20 11,1980, 1(2):37—
45.
Lin Jiaxing. Discussing age and stratigraphical significance of
Gallowayinella[J]. Journal of Chinese Academy Of Geological
Sciences, Part of Yichang Institute of Geology and Mineral
Resources, 1980, 1(2):37-45.

[29] A4, PiHK. Gallowayinella I (R ——EIE K 4B 15 R
B4 FL[0]. 22724, 1980, 4(3): 233-235
Sheng Jinzhang, Bin Lin. Age of Gallowayinella and
Wuchiapingian ~ Changhsingian ~ boundary[J].  Journal  of
Stratigraphy, 1980, 4(3): 233— 235(in Chinese with English
abstract).

[30] Kozur H. The taxonomy of the gondolellid conodonts in the
Permian and Triassic[J]. Courier Forschungsinstitut Senckenberg,
1989,116:409-469.

[31] Ding Meihua, Lai Xulong, Zhang Kexin. Conodont sequences and
their lineages in the Permian— Triassic boundary strata at the
Meishan section, south China[C]//Wang N, Remane J (eds.).
Proceedings of 30™ International Geological Congress. Vol. 11.
Netherland:VSP. 1997: 153—162.

[32] Ding Meihua, ZhangKexin, Lai Xulong. Evolution of
Clarkinalineage and Hindeo dus— Isarcicellalinea geat Meishan
Section, South China. In: Yin Hong — fu ( ed.) , The Palae ozoic
Mesozoic Boundary Candidates of Global Stratotype Section and
Point of the Permian — Triassic Boundary[M] . Wuhan: China U
niversity of Geosciences Press, 1996: 65—71.

[33] Wang Chengyuan, Kozur H, Ishiga H et al. Permian— Triassic
boundary at Meishan of Changxing County, Zhejiang Province,

China—a proposal on the Global Stratotype Section and Point
(GSSP) for the base of Triassic[J]. Acta Micropalaeontologuca
Sinica, 1996, 13(2): 109—124.

[34] Tian Shugang. Evolution of conodont genera Neogondolella,
Hindeodus and Isarcicella in northwestern Hunan, China[J].
Stratigraphy and Palaeontology of China, 1993, 2: 173—191

[35] Mei Shilong, Zhang Kexin, Wardlaw B R. A refined succession of
Changhingian and Griesbachian neogondolellid conodonts from
the Meishan section, candidate of the global stratotype section and
point of the Permian— Triassic boundary[J]. Palacogeography,
Paleoclimatology, Palacoecology, 1998, 143: 213-226 .

[36] Jiang Haishui, Lai Xulong, Luo Genming, et al. Restudy of
conodont Zonation and evolution across P/T Boundary at Meishan
Section, Changxing, Zhejing, China[J]. Global and Planetary
Changes. 2007, 55: 39-55.

[37] B %2, Charles M Henderson, P A M. @iy i 2 1L —&—=

B R PV 1Y O 2 e 50 K b 2 X ELT]. AR A R,
2008, 47(1): 91—114.
Chen Jun, Charles M Henderson, Shen Shuzhong. Conodont
succession around the Permian— Trisssic Boundary at The
Huangzhishan  Section, Zhejiang and its  stratigraphic
correlation[J]. Acta Palaecontologica Sinica, 2008, 47(1): 91— 114
(in Chinese with English abstract).

[381 VI Zr, I SCHL P S BR A2 5 i S — N EE S S
HE[T]. Bl2Fm R, 1999, 44(18): 2008—2016.

Wang Xunlian, Su Wenbo. An important reference standard of
selecting the global boundary stratotype section (GSSP). Chinese
Science Bulletin[J]. 1999, 44(18): 2008—2016(in Chinese).

[39] Korte C, Jasper T, Kozur H W, et al. 'St/ **Sr record of Permian
seawater[J]. Paleogeogr Paleoclimatol Paleoecol, 2006, 240: 89—
107.

[40] Jasper T  Strontium,
Entwicklung des Meerwassers: Perm[D]. Ph.D. Thesis. Ruhr—

Sauerstoff, Kohlenstoff Isotopische

Universitat Bochum. 1999.

http://geochina.cgs.gov.cn H1E LT, 2016, 43(4)



