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Fig.1 Tectonic location (a) and simplified geological map (b) of the study area
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Fig.2 Stratigraphic column of the study area
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Fig.3 Zr—Th and Zr—REE diagram of limestone from Jiudingshan Formation in northern Anhui Province
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Table 1 Trace elements composition (10~) of the Jiudingshan Formation
limestone in northern Anhui Province

K ID-1 ID-2 D3 JD-4 JD-5 JD-6 JD-7 JD-8 D9 JD-10

Y 1.90 2.66 231 543 3.29 3.04 3.80 4.87 3.51 2.38

Zr 175 1.61 2.35 1.60 0.55 1.85 3.77 0.81 247 2.96

La 1.05 1.21 1.08 2.49 1.32 2.13 2.52 2.69 1.99 1.72

Ce 1.67 1.83 1.73 3.83 2.44 343 438 3.91 331 2.70

Pr 021 0.25 0.23 0.49 0.34 043 0.57 0.52 0.44 0.37

Nd 0.81 1.08 0.96 2.08 1.44 1.76 2.48 2.07 1.84 1.54

Sm 0.19 0.24 0.23 0.47 0.37 0.38 0.51 0.47 043 0.34

Eu 0.04 0.07 0.06 0.12 0.08 0.09 0.13 0.12 0.10 0.08
Gd 0.22 0.29 0.28 0.61 0.43 0.42 0.53 0.59 0.50 0.35
Tb 0.04 0.04 0.04 0.09 0.06 0.06 0.09 0.09 0.07 0.05
Dy 0.20 0.28 0.23 0.56 0.34 0.35 0.44 0.44 0.40 031

Ho 0.04 0.06 0.06 0.13 0.08 0.07 0.10 0.11 0.10 0.07

Er 0.12 0.16 0.16 0.35 0.21 0.19 0.30 0.28 0.24 0.20

Tm 0.02 0.02 0.02 0.05 0.03 0.03 0.04 0.04 0.04 0.03

Yb 0.10 0.13 0.12 0.26 0.12 0.14 0.18 0.22 0.15 0.13

Lu 0.01 0.03 0.02 0.04 0.02 0.02 0.03 0.02 0.02 0.02

Th 0.12 0.10 0.15 0.19 0.05 0.11 0.33 0.11 0.16 0.19

Y. REE 474 5.68 521 11.58 7.27 9.50 1231 11.58 9.64 7.90
HREE 0.76 1.00 0.93 2.10 1.28 1.28 1.71 1.80 1.52 1.15

LREE 3.98 4.67 428 9.48 5.9 8.22 10.59 9.79 8.12 6.74

8 Ce 0.86 0.80 0.84 0.84 0.88 0.86 0.88 0.79 0.85 0.82

8 Eu 0.66 0.78 0.76 0.70 0.60 0.69 0.75 0.70 0.69 0.70

(La/Yb)x 7.08 6.53 6.02 6.51 7.67 10.48 9.71 8.40 8.77 8.92
(La/Sm)y 3.40 3.20 3.01 334 2.25 3.51 3.08 3.57 291 321
(Gd/Yb)x 1.78 1.87 1.88 1.92 3.02 2.50 2.46 2.21 2.62 2.19

Y/Ho 44.60 4236 38.44 40.52 4295 40.59 36.89 43.48 35.42 34.85
Y/Dy 9.60 9.67 9.96 9.71 9.65 8.74 8.60 11.02 8.69 7.5

8 Eunasc 0.94 111 1.08 0.99 0.85 0.99 1.08 0.99 0.98 1.00

.Y REE NMUHE Y, LREE=) La—Eu,HREE=).Gd—Lu; § Eu =Eu,/SQRT(Smy * Gdy);8Ce= CeN/SQRT (Lay *

Pry). N ACRERRL WA bR AR B8 51 B Sk [14], NASC AR 0 36 DU bl AL s | B0dis 51 18 SCiik(15],
PR RE | AR AR SN H B S W B SR A AR X TR i & 70 2% 21 RNV KR 0 28 4 26 &R
%'J,IEJEN‘X%@J pH\‘{Efﬁfﬁr%ﬁ%B’J%ﬂl’],Eﬁﬁt mre,
EATTZ B AR R 2 B e AR AR A A A X i A B X rlseawater =X/ X o)limestone/ (Kd g/
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Fig.4 Zr—3Ce and Zr—3Eu diagram of limestone from Jiudingshan Formation in northern Anhui Province
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Table 2 REE partition coefficient (Kd) for inversion of REE composition of the seawater

La Ce Pr Nd Sm Eu Gd
logkd* 0056 0152 0162 0163 0221 0166 0.000
Kd 879 1419 1452 1455 1663 1466 1000

Th Dy Ho Y Er Tm Yb Lu
0002 0070 0154 042 0192 018 0158 0213
1005 851 701 378 643 656 695 612

 logKd * $dlE 51 F SCHK[22], B 92 B0 B R 15 ) Kd=1000 % 10°¢4* | S #i 4= 70 F A8 I FIE K 8] 19 43 57 R 8L

@ W AR BRI i T R AL UTVE R B P A S SR AR T o [ 2 B A 5 A B 1 - 18 302008 : 83119,
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Table 3 Inversed REE composition (1072) of the seawater

a5 JD-1 JD-2 JD-3 JD-4 JD-5 JD-6 JD-7 JD-8 JD-9 JD-10
La 1.286 1.482 1.323 3.049 1.617 2.609 3.086 3.294 2437 2.106
Ce 1.267 1.388 1.312 2.906 1.851 2.602 3.323 2.966 2511 2.048
Pr 0.156 0.184 0.170 0.362 0.252 0320 0.423 0.386 0.327 0.274
Nd 0.600 0.799 0.707 1.539 1.065 1.302 1.835 1.532 1.361 1.139
Sm 0.126 0.154 0.146 0.304 0.239 0.247 0.333 0.307 0.278 0.218
Eu 0.033 0.049 0.046 0.090 0.057 0.067 0.094 0.089 0.077 0.058
Gd 0.238 0.312 0.304 0.661 0.468 0457 0.575 0.638 0.535 0.380
Tb 0.040 0.047 0.042 0.100 0.063 0.067 0.102 0.097 0.079 0.052
Dy 0.250 0.348 0.293 0.707 0.431 0.440 0.559 0.559 0511 0.388
Ho 0.065 0.096 0.092 0.206 0.118 0.115 0.158 0.172 0.152 0.105
Y 5411 7.575 6.579 15464 9370 8.658 10.822 13869  9.996 6.778
Er 0.204 0.263 0.261 0.589 0.357 0316 0.502 0.467 0.397 0.326
Tm 0.032 0.040 0.036 0.076 0.044 0.043 0.062 0.064 0.058 0.051
Yb 0.155 0.194 0.187 0.400 0.180 0212 0.271 0.335 0.237 0.201
Lu 0.026 0.044 0.032 0.069 0.031 0.031 0.049 0.043 0.040 0.032
Y/Ho 82.7 78.6 713 75.1 797 75.3 68.4 80.6 657 64.6
Y/Dy 21.6 21.8 224 21.9 217 19.7 19.4 24.8 19.6 17.5
8 Eunasc ~ 0.78 091 0.89 0.81 0.70 0.82 0.90 0.81 0.81 0.84
8§ Ce 0.68 0.64 0.67 0.67 0.70 0.69 0.70 0.63 0.68 0.65
8§ Eu 0.58 0.69 0.67 0.62 0.53 0.61 0.66 0.61 0.61 0.62
(La/Yb)y  26.68 24.75 2470 27.00 2497 40.60 33.81 34.62 28.36 27.83
(La/Sm)y 644 6.05 5.69 632 4.26 6.64 5.83 6.75 5.51 6.07
(Gd/Ybyy 591 6.24 6.79 7.00 8.65 8.50 7.54 8.02 7.45 6.00
0.90 0.90
* *
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Fig.5 ¢ Eu — ¢ Ce and X REE—- ¢ Ce diagram of limestone from Jiudingshan Formation in northern Anhui Province
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Fig.6 Chondrite—normalized REE patterns of limestone from Jiudingshan Formation in

northern Anhui Province and inversed REE composition of the seawater
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Geochemical characteristics of REE in limestone of Jiudingshan Formation,
northern Anhui Province and their constraint on the seawater

CHEN Song, GUI He—rong, SUN Lin—hua, LIU Xiang—hong, MA Yan—ping

(School of Earth Sciences and Engineering, Suzhou University, Suzhou 234000, Anhui, China)

Abstract:In this paper, petrological and rare earth element analysis was carried out for limestone collected from
the Jiudingshan Formation in northern Anhui Province, the origin of REE in limestone was studied, and the rare
earth elements distribution patterns of the seawater were inversed. The results imply that rare earth elements in
the limestone were mainly controlled by ancient oceans, without the influence of detrital material, that the total
rare earth elements (REE) content is rather low, only 8.54 % 10™ on average, and the light and heavy REE are
strictly fractionated, indicating normal neritic deposit. The REE distribution patterns of seawater is depleted in
HREE, similar to things of limestone, and a very good positive correlation exists between Y/Ho and Y/Dy (R*=
0.97) in limestone and seawater. The seawater has high Y/Ho ratios and negative Ce anomaly, with the 6 Eunasc
being lower than 1, suggesting that the ancient seawater was similar to modern seawater.

Key words:rare earth elements;]Jiudingshan Formation;ancient seawater;sedimentary environment;northern
Anhui Province
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