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Strontium Isotope Age Calibration of Rudist Bivalves
from Late Cretaceous Section in Southern Tibet

HUANG Si-jing, SHI He, ZHANG Meng, WU Wen-hui, SHEN Li-cheng, HUANG Cheng-gang

State Key Laboratory of Oil /Gas Reservoir Geology and Exploitation, Chengdu University of Technology » Chengdu 610059, China

Abstract: The direct numerical age calibration for sedimentary rocks is more difficult in sedimentology and stratigraphy. The
long oceanic residence time of Sr (/106 a) and the rapid mixing rate of the oceans (=103 a) have caused the strontium iso-
tope ratio of seawater to be globally homogeneous at any given time, as documented by identical ¥ Sr/%¢ Sr ratios for coeval
marine carbonates, and therefore, the ¥ Sr/% Sr ratios are the function of geological time which is the fundamental principle
of strontium isotope stratigraphy (SIS) and the theoretical basis of dating marine sediments using SIS. In this paper,
8 Sr/% Sr ratios of 4 rudist bivalves collected from a sedimentary section of the Late Cretaceous in the southern Tibet were
measured. Based on the very low Mn/Sr ratio (average 0. 01) of the samples, it is thought that they contain information on
the original seawater strontium isotope composition. The ages of the fossils were calibrated according to the principle of
strontium isotope stratigraphy. The 4 samples are located at 381, 362, 358 and 296 m, respectively, with the accumulation
thickness in the section. Corresponding ¥ Sr/% Sr ratios are 0. 707 832, 0. 707 769, 0. 707 768 and 0. 707 695, respectively,
and the ages calibrated are 65. 68, 69. 34, 69. 39 and 72. 32 Ma, respectively. The average error for dating by strontium iso-
tope stratigraphy is approximately &=1 Ma. The research shows a potential value of SIS in dating marine rocks.

Key words: southern Tibet; Late Cretaceous; rudist bivalve; strontium isotope stratigraphy; dating marine sediment.
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Fig. 4 (a) Variations in ¥ Sr/* Sr values of sea water for 65 to 75 Ma (the data are from the look-up table version 8/96 of
Howarth and McArthur, 1997). A, B, C and D are the sample numbers for the 4 rudist bivalves studied here. (b)

The magnification of the location of samples B and C.

and 3 is upper confidences limit on age

1 is lower confidences limit on age, 2 is the best fit on age,



440 e 30
1 ,Mn.Sr ,Mn/Sr , ¥ Sr/% Sr
Table 1 Sampling locations, concentrations of Mn and Sr, ratios of Mn/Sr and ¥ Sr/* Sr, and corresponding ages of the samples
/ Mn/105  Sr/10°  Mn/Sr ! 2 /Ma
’ 87Sr/86 Sr 26($) 87Sr/86 Sr 20($)
A 381 15.0 573.3 0.026 16 0. 707 832 0. 000 019 65. 38 65. 68 65. 96
B 362 UD 723.0 0. 006 92 0. 707 769 0. 000018 0.707 769 0.000004 69.03 69.34  69.64
C 358 UD 769. 5 0. 006 50 0. 707 768 0. 000 019 69. 09 69. 39 69. 69
D 296 UD 510.7 0.009 79 0.707 695 0. 000 014 72.19  72.32 72.45
1: 5 2: ; UD , Mn/Sr Mn
5X107°6
2
Table 2 Evaluation for error of dating fossil samples studied here by strontium isotope age
I / /Ma 2q /Ma ( )/Ma
87Qy /86
St/ S Ma ¥ = = &) + —
A 0. 707 832 65. 68 0. 28 —0. 30 0. 90 1. 18 —1.20
B 0.707 769 69. 34 0. 30 —0. 31 0. 85 0.19 1. 15 —1.16
C 0.707 768 69. 39 0. 30 —0. 30 0. 90 1. 20 —1.20
D 0. 707 695 72.32 0.13 —0.13 0. 66 0.79 —0.79
0.25 —0. 26 0. 83 1. 08 —1.09
Mn Sr ), +0. 83 Ma,
, , +0.19 Ma(2 s 0. 000 004).
5X107%  42Xx107°, 13% 14%. ;
+1 Ma(C 2).
? ,
Howarth and ’
McArthur(1997) — ,
206 Ma
« D, LOWESS  ( 3
)
— (D
Sr . Mn
4 Howarth and Mn/Sr , .
McArthur(1997) (2) 381,362,358 296 m
4 R 4 8 Sr/%6 Sr
1 381,362, 0.707 832,0.707 769,0.707 768 0. 707 695,
358 296 m . 65. 68,
Howarth and McArthur. (1997) 69.34,69.39  72.32 Ma,
— 1 Ma. (3)
4 +0. 3 Ma ,
, +0. 26 Ma, 87 Sr /% Sr— ,
87Sr /% Sy )
20 .4 20 +0. 000 0175¢( : McArthur
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