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Geochemical Characteristics and Geological Significance of

Permian Reef Limestone in the Northwest of Tarim Basin

WANG Qingtong, WANG Zhijun®, WANG Haigen, WANG Lizhi, LIU Shibin, ZHANG Xiaolei

(Yantai Geological Survey Center of Coastal Zone, China Geological Survey, Yantai 264004, Shandong, China)

Abstract: In the northwest of Tarim basin, the Early Permian section exposed thick layer of algae
reef limestone, which is an important target layer for the oil-gas prospecting areas. The trace ele-
ments of the algae reef limestone showed a seawater-like pattern of LREE depletion, negative Ce
anomaly and positive Gd anomaly. The high Y/Ho and Er/Nd, and the extremely low Th indi-
cate that it was not affected by terrestrial debris. §Ce had moderate to weak negative anomalies,
dU<1, V/ (V4N between 0. 16~0. 20 and V/Sc between 4. 28~5. 14 indicate that algal reef
limestone formed in an oxidizing environment. Sr/Ba is between 16. 19~ 25. 77, indicating that
the seawater was in a saline environment. Sr/Cu is between 176. 42~361. 54, indicating the arid

climatic condition. Based on various geochemical characteristics, it is inferred that the algae reef
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limestone in the northwest of Tarim basin was formed in a limited carbonate platform environ-

ment,

Keywords: reef limestone; trace elements; geochemical; Permian; the northwest of Tarim basin
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Fig. 1 Location and division of tectonic units map
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Fig. 2 Micrograph of algal reef limestone

in the northwestern margin of Tarim basin
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Fig. 4 PAAS - normalized REE patterns of algal

reef limestone in the studied area
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Tab.1 Trace elements contents of algal reef limestone(10 %)
B TR B K
FE i
KKLQ-1 KKLQ -2 KKLQ -3 KKLQ -4 KKLQ -5 KKLQ -6
Li 0. 69 0.76 0.67 0.78 1.3 1. 21
Be 0.02 0.03 0. 04 0. 05 0. 06 0. 06
\ 6.47 7.45 6.42 6.93 8. 37 7.92
Cr 1.9 2. 64 2.05 2.5 3. 16 2. 34
Co 1. 86 2.2 1.45 1.53 1.79 1. 65
Ni 34. 4 36.9 31.1 34.9 35.5 31
Cu 1. 89 1.43 1. 32 2.63 2. 38 3.18
Zn 3.59 3. 82 4.5 4. 27 4.78 5. 69
Ga 0. 29 0. 24 0. 26 0. 27 0.5 0. 44
Rb 0. 84 0. 96 1. 09 0.78 2.23 1.5
Sr 366 517 437 538 638 561
Mo 2.81 2. 38 0.53 0.15 0.19 0.19
Cd 0. 38 0. 44 0. 24 0. 26 0.23 0. 25
Sb 0.11 0.12 0.09 0.07 0.08 0.09
Cs 0. 06 0.1 0.11 0. 06 0. 21 0.1
Ba 14.2 20.5 27 25 38. 8 23.1
w 0.92 0.19 0.06 0. 06 0. 05 0.15
Pb 1. 62 1. 42 1.61 2. 38 2.34 1. 84
Th 0.16 0.13 0.18 0. 14 0. 34 0. 25
Sc 1.51 1.62 1. 36 1. 55 1.77 1. 54
U 0.22 0.48 0.33 0.23 1.22 0. 67
La 1. 26 0.98 1. 04 1.33 2.13 1.76
Ce 1. 14 0. 94 1. 19 1.1 2.05 1.93
Pr 0. 26 0.18 0.2 0. 25 0.41 0. 38
Nd 1.09 0.8 0.9 1. 05 1. 69 1. 57
Sm 0. 25 0.2 0.17 0.2 0.41 0. 32
Eu 0. 05 0. 04 0. 04 0.07 0. 06 0.09
Gd 0. 28 0. 24 0.22 0. 32 0. 38 0. 37
Tb 0. 06 0. 04 0.03 0. 05 0.07 0. 06
Dy 0.32 0. 25 0.21 0. 25 0.41 0.39
Y 3. 95 3. 05 2.04 3.19 4. 41 4.23
Ho 0.09 0.05 0. 04 0. 06 0.1 0.08
Er 0. 25 0.16 0.13 0.17 0. 29 0. 27
Tm 0. 04 0.03 0.02 0.03 0. 05 0. 05
Yb 0. 25 0.16 0.11 0.16 0. 27 0. 24
Lu 0.03 0.03 0.01 0.02 0.03 0.03




%4 T PR ) A5« 9 LR 235 1 G Jb 2% 25 20 A W AR S5 b BR AL 2 AR B L BT R L 53
R2 BREREVETESH
Tab. 2 Trace elements parameters of algal reef limestone
M # & ' Z
=T
KKLQ-1 KKLQ -2 KKLQ -3 KKLQ -4 KKLQ-5 KKLQ-6
V/Sc 4. 28 4. 60 4.72 4.47 4.73 5. 14
Sr/Ba 25.77 25.22 16. 19 21.52 16. 44 24. 29
Sr/Cu 193. 65 361. 54 331. 06 204. 56 268.07 176. 42
> REE 5. 36 4. 11 4. 31 5.07 8.33 7.53
(Nd/Yb)sn 0. 37 0.41 0. 69 0. 54 0.53 0. 55
La/Yb 5.14 6.11 9.63 8. 16 8. 04 7.36
Y/Ho 45.93 56. 48 51 54.07 46. 42 52.22
Er/Nd 0.23 0.19 0.14 0.16 0.17 0.17
(La/Sm)gsn 0.74 0.7 0. 89 0.98 0.76 0.8
La/La* 1. 48 1. 85 1. 66 1.43 1. 42 1. 29
Ce/Ce* 0. 56 0. 69 0.76 0.52 0.6 0.62
Pr/Pr* 1. 24 1. 15 1.12 1. 28 1. 23 1.21
Gd/Gd* 0.91 1. 23 1. 16 1. 05 1.17 0. 95
Eu/Eu” 0. 88 0.96 1.1 0. 74 0. 67 1. 33

KRR 78, TR LAHIHN Gd IER
T (Gd/Gd" Den i 0. 91X 107 ~1.23 X107, 3
fHR 1.08 X 10 °, H K# 44 F 1.05 X 10 ° ~
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T o i 0 RO TR I 85 1 ) ) I X
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Fig. 6 Correlation of §Ce —2 REE and §Ce —(La/Sm)sy of algal reef limestone in the studied area
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Ce Fil La 55 S Uf 09 VEAN J7 i 02 Al 1 0UAR & 1861 i A7
W98, B2 Pr/Pr* =1, X5 B 75 09 02 B0 OE (1
5Ce 5 # (Michael, et al. , 1996; Zhao, et al.,
2009) . W 7 Fras S BB IER) Ce/Ce” 5
HAEN . B A AR R 58 T R BORE i Y Ce/
Ce' e TR EHIEM T8, o] LT 81T .

Ce B ¥ A B 5 S A J5 PR35 1) 28 fb i A2 £k
FEEAIR IR T . Ce 7RI K i AT Ce®" A Ak AR
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al. ,1981; FLERE4E,2014; MR ANL,2014),

HT A 0Ce 5 H 3f ) 0 0 FR Bk R 46 1 4 fk ik
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LREE 7 #i.1E La 5% . fi Ce ®H . IE Gd 7 5
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() AFER T Y/Ho {4 45. 93~56. 48,Er/
Nd {4 0. 14~0. 23, Th #2 K # & 2 (0. 20 X 107°%)



56 Piodb b R

NORTHWESTERN GEOLOGY

2021 4
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