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Trace Element Compositions in Conodont Phosphates Responses to Biotic Extinction
Event: A Case Study for Main Act of Global Boundary Stratotype
Section and Point of the Permian-Triassic

ZHAO Lai-shi, WU Yuan-bao, HU Zhao-chu, ZHOU Lian, LIU Y ong-sheng,
SHI Yu-fang, ZHANG Su-xin, TONG Jin-nan, YUAN Peng

State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciencess Wuhan 430074, China

Abstract T race element com positions in Upper Permian conodonts with low color alteration index w ere measured in situ by la-
ser ablatiorrinductively coupled plasma-mass spectrometry (LA-ICP-MS) from a stratigraphic section of the Meishan in Chan-
gxing Zhejiang Province. The results show that the Ce anomalies and rare earth element (REE) concentrations are character-
ized by fast fluctuation. These features indicate highly fluctuating environmental conditions including redox and instable ecosys-
tem conditions during the P/ T transition. The element compositions couple well with the paleo-oceanic environment and the bi-
otic crisis. The study effective defines and offers new approach for the key issues to the biotic extinction and recovery process
time limit, paleo-ocean chemistry and paleoecology at the end of the Permian.
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1 LA ICP-MS
Table 1 Laser ablation and ICP-MS operating conditions
GeolLas 2005 Agilent 7500a ICP-MS
193 nm, Excimer laser RF 1350W
15 ns 14.0L ° min !
10J° e¢cm 2 1.0L °min !
24 Pm 5.0mm
8 Hz Typical
(0.70L ° min™ D) 10 ms
(0.8L " min ') Dual
B P/ T 15
24 ~26 10 , 24 10+ BCR-2G
8 (24A ~24E—1,24E—2,24E—3,24E— | a--i-a - s - -%¢
: I R USROG S
4). 1 kg, 1 cm S o%e ¢ L% o
5 Of L 4 M
: 10% : = * e *
20 160 : B P
-10 +
(2.89 ¢/mL) (0.79 g/mL) /5| Co CuRb Y Ba Ce Nd Eu Tb HoTm Lu Th
2.80 ~2.81 g/mL ’ Sc Ni Zn Sr Zr La Pr SmGd Dy Er Yb Pb U
Neogondolella Pa ,
LA-ICP-MS I LA-ICP-MS  BCR-2G
s Gao et al.(2002)
) Fig. 1 Relative deviation of average concentrations in BCR-2G
obtained in this study from reference values of Gao et al.
(2002)
RE=[( — )/ 1 X 100%
( )
Lamda Physiks 3
GeoLas 2005.
ICP-M'S Agilent Agilent 24 ~26 10
7500a LA-ICP-MS
> , 2.
L. Co.Ni Rb . 0.02X 10 ° ~0.05%
NIST SRM 10 °.0.16X 10 * ~0.44X 10 °  0.02X 10 ° ~
610 0.21X 10 °,
+ +
La ’ ThO /Th , (Trotter and
0.5% U/Th 1. Eggins, 2006),
NIST SRM 610 , Ca ) Th U (0. 08 <
- NIST SRM 610 10 ©~2.46X 10 °©  0.09X 10 * ~0.74X 10 °),
Pearce etal. (1997) | ,
Th U
BCR26 (Trotter and Eggins, 2006),
RE -BCR2G Gao . Ba 2.13X 10 ° ~10.4 X
etal. (2002). 1 , 10 6’ Sr (1 110X 10 6
(RE)  £6% 1263 X 10 °).
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2 24A26 REE 1o
Table 2 REE and part trace element contents (10 °) of Upper Permian conodonts at the Beds 24A-26 from the M eishan Sec-
tion B Zhejiang Province

MD24A M D24B MD24C MD24D MD24E MD24E-2 MD24 E-3 MD24E-4 MD25 MD26

Co 0. 04 0.02 0. 04 0.03 0.02 0.03 0.02 0.02 0.05 0.03

Ni 0.32 0.17 0.20 0.17 0.23 0.23 0.19 0.16 0.17 0. 44
Rb 0.07 0.02 0.03 0.21 0.02 0.02 0.03 0.03 0.19 0.13
Sr 1142 1125 1110 1218 1229 1202 1162 1263 1234 1204

Y 5.87 4.32 2.51 6. 63 126 15.0 10.5 18.7 21. 1 31.7
Ba 3.71 2.27 2.28 4. 69 8.29 8. 84 6. 88 10. 4 6.86 2.13
La 5.39 3.79 2. 80 6.01 7.77 8. 66 6.42 9.58 186 33.2
Ce 11.9 7.41 5.78 11.2 15.0 16.3 12.1 18.8 589 110
Pr 1. 64 1. 05 0. 86 1.76 2.37 2. 84 1.90 3.36 10. 1 19.6
Nd 7.36 4. 81 4.17 8. 40 10. 8 14.1 8.90 17.5 535 86. 4
Sm 1. 65 1. 07 0.99 2.13 3.17 4.22 2. 67 5.20 16.2 24.7
Eu 0. 36 0.21 0.20 0.52 0.93 1. 19 0.92 1. 46 2.18 3.76
Gd 1.72 1.12 0.98 2. 14 3.31 4.65 2. 86 5. 88 14. 4 18.0
Th 0. 20 0.13 0.12 0.26 0.45 0.59 0.36 0.75 1.75 2.36
Dy 1. 07 0. 67 0.48 1.28 2.10 2.90 2.00 3.55 6.99 9.39
Ho 0. 14 0.11 0.07 0. 20 0.36 0.43 0.28 0. 55 0.82 1. 21
Er 0.27 0. 25 0.12 0.34 0.68 0. 83 0.56 0.97 1.34 2.22
Tm 0.02 0.03 0.01 0. 04 0.04 0.07 0. 05 0.07 0.12 0.24
Yb 0.12 0.08 0. 06 0.09 0.17 0.26 0.21 0.24 0.49 1. 13
Lu 0.01 0. 00 0.01 0.01 0.03 0.03 0.02 0.03 0.05 0.12
Th 0.10 0.08 0. 61 0.17 0.21 0. 31 0.24 0.61 2.46 2.16

U 0.74 0.70 0.17 0. 45 0.40 0.53 0. 31 0.78 0.09 0.12
> REE 31.9 20.7 16.7 34.4 47.2 57.1 39.2 68.0 185 312
(La/ Sm) § 0.49 0.53 0.42 0.42 0.37 0. 31 0.36 0.28 0.17 0.20
(L Yb)§ 3.24 3.56 3.54 4.79 3.29 2.47 2.20 2.94 2.78 2.17
Ce/ Ce” —0. 11 —0.19 —0.19 —0.26 —0.23 —0.28 —0.25 —0.28 —0.01 0. 08

T he Ce anomaly Q(Ce) is calculated as Q(Ce)= Ce/ (Layx?/*}X Ndy"3)— 1, where the subscript stands for shale-normalized concentrations.
Ce/ Ce *is therefore equivalent to 2(Ce)=0; PAAS

F ¥ F/PAAS

0.01

Gromet et al. (1984).
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Fig. 2 PAAS-normalized REE patterns of Upper Permian
conodonts at the Beds 24 A-26 from the Meishan Sec

tion B, Zhejiang Province
Gromet etal. (1984)
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A~FE
68.0 X 10 °,
(18510 ¢

25 26

312X 10 ®),

(.2

2).

., 24
16.7X 10 ¢ ~

9

b

(Reynard et al., 1999).
(La/Sm)x 0.17 ~0.53, (La/Yb)x
2.17~4.79( N
), C 2).24
Ce (Ce/Ce =
—0.11 ~—0.28), 25
Ce  (Ce/Ce =—0.01) 26
Ce (Ce/Ce =0.08)( 2 2).
4
(Reynard et al., 1999; Girard and
[€cuyer, 2002; Kemp and Trueman, 2003;

1€ cayer et al.. 2004).
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Cett
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—0.28C 2 2),
, 24E 25 Ce
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26 29 , 2
( »2007).

<«

»25.26

b

(Jin et al., 2000; Rampino
etal., 2000; Becker ef al., 2001; Becker et al.,

2004; , 2006),
(Yin et al., 1992; Renne et al.,
1995; , 2006; , 2007)
(Wignall

and Hallam, 1993; Grice ef al., 2005;
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24 ,
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, 20065 , 2007). , 25 26
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