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Fig.3 PAAS-normalized REE patterns of phosphorites

from the Xinhua deposit
PAAS denotes Post- Archean shale in Australia
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5Pr>1 [l WURFES B sPr=1 AR Ce (K53 H
WAHH La M5 & B HTEN( Bau et al ., 1996) . ] 5 1]
DL HT AR R AR e BE R R P RS BV AE ¢ X
W AR IR LR SR Ce F O BLIE M4 5 .
s WL 6 L MREE) & 8 & S
8Ce U1 % I 1) K B ( Shields et al., 2001) . Holser
(1997) 2 11 2Gdy/ ( Lay + Luy) K455 MREE &
RN, AR B A I s rhe L) La S AL EE Lu
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EIREH T . B Shields %5(2001) ] Dyy/ Smy &
RBEPE 1 MREE & VK 25 33 Dyy/ Smy <
1. R 1 HE 6(G) TIBEKE , Dyy/ Smy ¥ >1, H
§Ce Fl Dyy/ Smy Z I FEAANAELEAH A 3R W 1% 0%
Pogih sce THEE A %3] MREE & 220 1 B 2

.

WP 6PrSCe
Bl A —JCR 8 X BL —IF La 59 S B Ce 3 X 48l
B2 —f La 59 S EMIE Ce FH IXHH ;c1 —HIEIE Ce 7
X3 ;c2 —FIEA Ce 570 X3 ( % Bau et al. ,1996)

Fig.5 G&Pr06Ce diagram of phosphorites from the Xinhua

deposit and Lower Cambrian black rocks in South China
The definitions of 6Ce and 6Pr are shown in Table 1 . ®-Phosphorites
from the Xinhua deposit ; C- Phosphorites from black rocks of South
China ; A-Barren field ; Bl- Field of positive La anomalies causing ap-
parent negative Ce anomalies ; B2- Field of negative La anomalies caus-
ing apparent positive Ce anomalies; CI-Field of real positive Ce

anomalies ; C2- Field of real positive Ce anomalies (after Bau et al .,

1996)
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( Shields et al.,2001) . & 6a Fr7r(P) 6Eu A 6Ce 2 [A]
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Shields %5(2001) FIBFFL 7N E 1CP- MS 34T
o Ba M S B RES T Bu HIME 5 B0 S
i Bu IE % . HIE 6d W] WL, AR T SEu
5 Ba S [MJCH KM =0 .0016 , UL W] Ba 115
B EIFARNT sEu TS = AR

Mazu mdar %(1999) TEENBE Krol Belt Hi[X 3
WGt B T S Bu IE R E ARATTIA
R E S E AT (AR BEYE T SEu
55 Ba Z MIRRAR AR DG FEARHEBR 73X FfrmT e .

Eu /&8 L Je & B ce LLAMRIME— 0] 22 ) I
F LB T TE 8 A (s S R B ) 3 SR
A BT EIE K ,Eu HEELL Bo® " A71E .
I IEE KDY — I E W] W Bu 7 BRI
S50 Bu FUR R . EAHDTCRY L B Bu 1IE S
W AR EE ORI A S E ca KA
B K EFEE I R E ca KA %2 2R
(1) Eu IE5%  @UURSFE A 4 il R s i 1 1
PR P iy Eu® T W] AR SE A7 L ( Sverjensky ,
1984) . BrAH" X R B XK R BAEAT K e
ST RESEATT DLHERR PR E Br R pe s R o R
an LI S B O R T A S SR SO
P A il > 200 C) BIE JE AR I I 1 PGk
5 ] AE SRR T R URRAD) v 1) 3 7K B A A 1< 7K
(Sverjensky , 1984) . 5 b R G0 i Ak 0 2 44
He- Ar [R5 41 i 5035 2 1 B /s AR 7 T 28 i 4 2
CE R 2 SR I R A 32 2 el g /KR I
K2 B AR IEE 2003) .

3.4 HREE Tif

AR FRERREMBE IS B &ML
(HREE) 7 IFRF i ( Tlyin, 1998a; Shields et al .,
2001) HHEBECE IR Wk . A 3 R 4 shoa] I
BT RN A B LAt b X B Bl A B B A I 2
HREE 54, H i 50 B .

KT TR WS HREE 5 5 1 JR [
Ma Arthur %5(1984) Al Tlyin(1998a ;1998b) S5 A &
HIE 4K HREE 5 i I WL T Shields %5
(2001 ) WAy J AL i A i 5 8 B A HREE

T LR R RO AR R REE LAY
HohFE  H HREE b LREE SE2% 5 M HUTE 4 H 7
( Bonnoit- Courtois et al . ,1989 ; Shields et al . ,2001) .

JUEB] BE £ Shields %5 (2001) 5l AT La 7%
(Lay/ Ndy) F1 Y 5% (8Y) FIMES o sy IIH 5
JiiFHE :8Y =2 YW/ ( Dyy + Hoy) LA Y2 F M2
BAT Dy M HO T2,

WA B UG TTRR ) A K iR 3L REE 4

(o 52 IR 1 B R A R S A FH 0 S i)

HRCEAE & 280 ce 1 H 1( MREE) 'E £ F1 Eu
)5 45%  FEAE La 59 ( Lay/ Ndy <1 .0) F1 Y RH(8Y
<1.5) WA 1T T DY H2H 3 200 1 s e 8 X
bk FE A La .Gd AT Y AT HARFR 1 o0 Z 6
I B 7 MR R AT R 0 La R ( Lay/
Ndy>1.0) fl Y B (8Y >2.0) ( Shields et al .,
2001) . K 1 FE 6e of AL . OB HEFIHE T HoA
H X BEHS ) Lay/ Ndy (240 >1 .0, 6 Y K24
>1 .5  RPH UG TR YIIRE ,$3 HREE 5 i
DA 2502 T 0 0 A R 98 @FT AR B Hes 10
Lay/ Ndy H1 6 ARy 2 W52 31 5 S XA R 8
5 ] BEAN R QA ST 5y Al 5Ce 2
[HANAEAEAR DG, IR R R B A AR AR WA
MR REE 41 ; @A UL Lay/ Ndy fHF1 §Y
] I — 5 W IEAH DGO R VLR La F Y 7EBEHUA X
AR T A R M IR A 2 IR A A ALL
3.5 PHIKRIE

7E( Lay/ Yby)- REE (] 7) b Bt fnag ey L
Mt P ARG X X3, D B e L
DRI Bk P 2 s Y R B . Sio,- Tio, i 45
SN HT e R A e S A B B R A K s
ARHXKRDE) . LBl 25310 1K Lok
Pegrh ) ponl g 32 2K B Bk St A G AR i 0
72,4k EOE X o ) XA IR g

4 EEER

(1) B PUA (R + 0 % BB ( SREE) i
K 164.23 x 10°° ~1395.01 x 107 °( T3
642 54 x 10" %) B HEM T4 %W B , LREE/ HREE
fEAT5.04 ~6 .52 T¥ 5 .69) Z I8 i 4 Fg HoAh
X Wbk A ) SREE Ml LREE/ HREE 73 %0 156 .69
x107° ~637.41 x 10" °(“F¥J 431 .75 x 107 %)
3.17~6.95(F¥4.37).
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Fig.7 Lay/ Yby versus XREE diagram of phosphorites

from the Xinhua deposit and Lower Cambrian black shale
in South China (after Li et al., 1995)

(2) BFriemiPes R B M ce i R%  sC =
0.26 ~0.53 ,°F34 0 .35 MR HLABBEHCA Y sce
0.30 ~0.66 3] 0 .47 KU EAT134 4 P AL A TR
A TR T g AT | FB AR HUA B
ORI S

(3) oV A B 0 bl 3 2 A g o Ath i DX 1)
e R 2P S8 AN B Bu IE 5% /D34y
I Bu IES9 6Eu /0T 0.98 ~2.40 0],
S ORAEIX S He s (1) B i R AT BEAT R il >
200 C) SIS SR I .

(4) Briewibes b HREE M6 5 #01, H 2 $0kf
i Lay/ Ndy>1,8Y>1.5. 6Y 5 8Ce Z I/ ANfFAEM
S RAH DG U I DURRS T8 52 T 5 6 AU K E A
F TR HE A A S A R S L REE 41AK .

B ASCEP AR AR R b B R B b B
AP B A9 AN B 2R SCRITSE 5% S Sl B
] 1 B 5R  HR AR SR I R 3 Bl Sk 56 ¥ 3 49 21
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Rare Earth Elements Geochemistry and Genesis of Xinhua Large size
Phosphorite Deposit in Western Guizhou

Wang Min! , Sun Xiaoming1 2and Ma Mingyang1

(1 Department of Earth Sciences, Sun Yat-Sen University , Guangzhou 510275, Guangdong, China;

2 National Key Laboratory of Metallogenesis, Nanjing University , Nanjing 210093, Jiangsu, China)

Abstract

Zhijin County in western Guizhou is one of the most important phosphorite- producing areas in China. To

further investigate the genesis of the Xinhua phosphorite deposit in this area, the authors syste matically analyzed

REE composition of this deposit by ICP- MS method. For comparison, phosphorites from Lower Cambrian black

rocks in such areas of South China as Zunyi of Guizhou and Zhangjiajie of Hunan were also analyzed. Some con-
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clusions can be reached from the analytical data: (O The Xinhua phosphorite possesses quite high and rather var
ied total rare earth elements ( XREE) , which vary between 164 .23 x 10~ 6 and 1395.01 x 10", averaging
642 .54x10° %, and marked differentiation between light and heavy rare earth elements. The XLREE/ *HREE
values vary between 5 .04 and 6 .52, while the XREE and XLREE/ ZHREE values of the Zunyi and Zhangjiajie
phosphorites are 156 .69 x 10~ 6 ~637.41 x10° (’(431 75 %107 ° on average) and 3.17 ~6.95 (4 .37 on aver
age) respectively . @ Phosphorites from Xinhua, Zunyi and Zhangjiajie all show re markable negative Ce anoma-
lies . Besides , the Xinhua phosphorite possesses lower 6Ce , varying between 0 .26 and 0 .53 (0 .35 on average) ,
while §Ce of phosphorites from Zunyi and Zhangjiajie are 0.30 ~0.66, averaging 0 .47 , suggesting that phos-
phorites are exclusively typical marine sediments mainly deposited in ancient pericontinental seas , and the deposi-
tional position of the Xinhua phosphorite might be relatively deep. 3 Most phosphorites from Xinhua, Zunyi
and Zhangjiajie possess indistinct positive Eu anomalies, with only a few samples assuming marked anomalies .
SEu vary between 0 .98 and 2 .4, suggesting that hot ( >200 'C) and strong reductive hydrothermal fluids might
have been involved in the formation of phosphorites . @ The Xinhua phosphorite is relatively depleted in HREE
whereas Lay/ Ndyand 8Y of most samples are higher than 1 and 1 .5 . Besides, there exists no correlation be-
tween 6Y and 8Ce , implying that phosphorites were subjected to quite strong weathering and leaching processes ,
and deep buried rock-forming processes have not re markably changed the REE composition. & Phosphorus in
the phosphorites might have mainly been derived from weathering and leaching of granitic continents and alka-
line basalts around the ancient pericontinental seas .

Key words : geoche mistry , phosphorite , rare earth ele ments ( REE) , Lower Cambrian black rocks , Zhijin,

western Guizhou



