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Fig.1 Generalized geologic and geographic map of the Hanyuan area Sichuan Province
1. 2. 3. 4. 5.
Nankinolithus = Dicellograptus complanatus
Glyptograptus persculptus Parakidograpius acuminatus
3.50m REE

REE



2001

128
REE 2
Eﬁ #g% D234 5670005 1.0 LS
— [ ] CafCer
Ce B 2
Ce
3 AN
— ey 4 Fig.2  Lithologic column with organic carbon
l% and Ce anomaly profiles through the
= Ashgillian strata at the Jiaodingshan
section in the Hanyuan area Sichuan
Province
Nankinolithus wanyuanensis
Nankinolithus wanyuanensis JR3
JR, Climacograptus supernus — Orthograptus obbreviatus — Dicellograp-
tus ornatus Conotreta  Hetera  Ellioptoglosa adela  Eodinobolus
ovatus  Peterula giganta  P. malongulliensis JRs
JRs
IR,
JRg
Dalmanitina

Hirmantia — Dalmanitina

nanchengensis  Hirnantia sagittifera  Dalmanella testudinaria  Kinnella keilanae  Paromalomena cf .

polonica  Plectothyrella platy strophoides JRg IRy
Diplograptus bohemicus  Glyptograptus persculptus — Climacograptus

miserabilis  C. normalis

2 REE
ICP REE ppm 1 REE 2
REE REE
3
LREE HREE 8 LREE/HREE = 8.

4~12.4 REE LREE 34

REE Eu

35

Eu



22 2 Ce 129
1 REE x 106
Table I REE concentrations x 10 from the Ashgillian strata in the Hanyuan area Sichuan Province x 10

La Ce Pr Nd Sm Fu Gd Th Dy Ho Tm Lu  Ce/Ce”

JR, 37.07 90.78 9.27 30.00 6.63 0.95 4.86 0.76 4.9 1.05 0.49 0.36 1.00
JR, 5.50 15.54 1.00 3.43 0.88 0.19 0.94 0.17 1.33=0.26 0.23 0.19 1.30
JRs 14.64 57.11 5.98 21.60 5.10 1.10 4.85 0.77 4.83 1.05 0.49 0.37 1.27
JR, 15.17 21.09 2.99 10.20 2.29 0.33 1.99 0.30 1.79 0.39 0.16 0.14 0.62
JRs 41.80 145.30 13.40 43.04 10.94 1.77 9.63 1.57 8.74 1.63  0.66 0.53 1.28
JRs 30.44 51.90 5.19 13.18 8.15 0.59 3.26 0.62 4.32 0.83 0.33 0.25 0.8
JR; 38.10 88.00 8.09 31.66 8.74 1.51 8.08 1.26  7.07 1.44 0.52 0.45 0.98
JRg 37.41 81.56 8.58 31.68 7.57 1.53 7.10 1.11 5.95 1.15 0.42 0.34 0.92
JRy 33.06 54.40 6.43 24.05 6.12 1.09 5.38 1.04 4.85 1.00 0.43 0.41 0.74
JRyo 17.30 32.06 4.81 16.20 0.28 1.03 4.55 0.62 3.19 0.68 0.28 0.25 0.72
MR, 30.50 56.83 5.35 16.80 3.60 0.76 3.85 0.62 3.96 0.72 0.27 0.20 0.86
MR; 15.62 40.22 3.60 12.00 2.54 0.47 0.21 0.27 1.92  0.07 0.01 0.23 1.09
MRs 119.10 256.20 32.48 129.30 30.50 6.32 3.28 4.72 26.15 4.67 1.49 1.13 0.85
SRy 24.42 3471 4.13 14.40 3.41 0.62 346 052 2.83 0.5 0.23 0.19 0.67
SR,_, 32.13 54.64 6.24 2295 4.87 0.89 5.00 0.82 4.53 0.90 0.32 0.28 0.76
SRy 17.43 3425 2.80 9.17 2.04 0.45 2.52 0.48 298 0.64 0.29 0.24 0.9

. 0.32 0.94 0.12 0.60 0.20 0.07 0.31 0.05 0.31 0.07 0.03 0.03
*  Hermann 1978
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Hanyuan area Sichuan Province
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Table 2 Correlation coefficients between Ce and other elements in the Ashgillian strata
from the Hanyuan area Sichuan Province
Ce P Fe, 05 AL O CaO
P 0.61
Fe, 05 0.85 0.62
AL 05 0.29 -0.11 0.29
CaO -0.02 0.14 -0.19 -0.62
Mn 0.14 -0.03 0.17 0.02 0.32
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Cerium anomalies in the Ashgillian strata in southwestern Sichuan
China and their paleoceanographical significance
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Abstract

The whole-rock REE abundance patterns from the Ashgillian strata in southwest Sichuan China
display regular variations in Ce anomalies the black shales with exclusive planktic graptolites and
small-sized inarticulate brachiopods and deposited apparently under anoxic bottom-water conditions pos-
sess lower Ce anomaly values 0.62~0.74  on the contrary the non-black shales with benthic trilo-
bites articulate brachiopods and algae which should have been formed under oxic bottom-water condi-
tions yield higher Ce anomaly values 0.92 ~1.32 . A correlation analysis performed between Ce
and other elements further shows Ce strongly correlates with Fe r = 0.85  moderately with P r =
0.61  weakly with Al r = 0.29 and barely with Mn r = 0.14 and Ca r = —-0.02 . The
empirical observations may suggest that under the condition of oxidation and alkalinity in the investi-
gated area Ce was oxidized to Ce** and incorporated into or absorbed on iron — oxyhydroxides and
phosphates settling to the seafloor causing a negative Ce anomaly in the oxic water and a less negative
or positive Ce anomaly in the contemporary oxic sediments antithetically when a reducing and acidic
environment was prevailing Ce was concentrated as the 3 + valence state within anoxic water result-
ing in a sharp negative anomaly in the coeval anoxic sediments. Our research result indicates that with
fossil bones especially phosphatic fossil bones removed out fine-grained shallow marine sediments
can be used for whole-rock REE analysis to obtain reliable Ce anomalies indicative of paleo-redox con-
ditions.
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