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Table 1 Main chemical compositions of phosphorite
Si0, Al, Oy Fe, 0, MnO MgO CaO Na, O K,0 P, 05
XBD19 15.95 4.52 1.69 0.013 0.98 36.89 0.67 1.95 27.16
1) 14.195 0.458 0.21 0.025 0.263 49.24 0.405 0.158 33.36
2) 10.03 1.33 1.42 0.59 1.75 44.19 0.44 0.59 30. 61
2) 10.42 2.27 2.92 0.21 0.34 42.03 0.46 0. 66 31.92
3) 3.1 2.28 5.75 0.13 1.1 43.9 0.89 0.44 28
:XBD19 s 2009;1) ,2005;2) ,1989:3) ,2003 ,
2 (x107%)
Table 2 Trace elements of phosphorite on the Baiguoyuan profile( x107°)
Ba Co Cu Ni Pb Sr Th Zn Hg As Sh
HBYXBDI19 598 1.61 71.6 9.32 43.6 655 8.36 117 0.34 8.42 0.86
580 19 45 68 20 300
100 0.1 4 20 9 610 20 0.04 1
425 25 55 75 12.5 375 70 0.08 1.8
350 0.21 2.8 10.5 2800 55.5 27.5
.XBD19 , 2009 Baturin G N(1981) . (1987) o
V.Mo o U "
b b
s V.Mo, (Baturin G N,1981)
; , U ,
V. Mo ,
(Baturin G N,1981) . 5 XBD18 .19
. V. Mo U  3), U
o oU
V.Mo ( 3), ,
1
o 8U=U/?[U+T?h](l)( .1999)
3 Mo .U,V (x107) SUS | SU < 1
> ; <
Table 3 Content of Mo, U, and V of phosphorus layer ’ ’ ’
on the Baiguoyuan profile( x10°) - XBDI9 oU 1.07,
° Ni ,V
Mo U \
o . V/(V+Ni)
HBYXBD2 2.71 0.62 84.7
. 0.54 "
HBYXBD6 1.98 0.89 16.5
0.54 ( Yarincik ,2000) , XBD19
HBYXBD9-2 1.12 1.05 5.15
V/(V+Ni) 0.66,
HBYXBD15 2.53 0.73 13.8
HBYXBDIS 3.24 312 53.5 ’
3.3
HBYXBD19 1.09 3.26 17.9
XBD18
1 37 Py
| 2 " ( 4), 3REE 207.75x107",
600x107°
2 >3 12 6
8700x107°( ,1998) ,
s 2009 ;
Baturin G N(1981) ,LREE/HREE 10.53, ,
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4 (x107°)
Table 4 REE contents of the Doushantuo phosphorites in Baiguoyuan ( x10~)

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
HBYXBD2 32.5 21.2 1.31 6.45 0.8 0.18 1.02 0.08 0.66 0.18 0.58 0.044 0.33 0.055 8.28
HBYXBD6 7.57 16.9 1.07 5.08 0.82 0.14 0.93 0.12 0.41 0.11 0.39 0.05 0.22 0.037 4.77
HBYXBD9-2 17.6 46.9 0.64 8.06 0.81 0.10 0.26 0.031 0.31 0.054 0.56 0.026 0.13 0.031 3.77
HBYXBDI15 27.2 35.5 1.20 7.27 1.01 0.20 0.50 0.042 0.58 0.13 0.62 0.038 0.24 0.039 4.70
HBYXBDI18 48.5 82.7 8.89 41.1 6.99 1.55 5.93 0.67 4.87 0.93 2.82 0.38 2.12 0.30 28.2
LREE HREE LREE/HREE 3IREE La/Yb Sm/Nd Ew/Sm (La/Sm)y  (Gd/Yb)y  3Ce 3Fu C€,nom
HBYXBD2 62.43 2.96 21.09 65.39 16.25 0.13 0.22 7.16 1.76 0.49 0.91 -0.38
HBYXBD6 31.58 2.27 13.93 33.85 3.79 0.16 0.17 1.73 2.41 1.11 0.75 0.057
HBYXBD9-2 74.09 1.40 52.81 75.49 8.7 0.10 0.12 4.05 1.11 2.05 0.92 0.175
HBYXBDI15 72.40 2.19 33.05 74.59 13.61 0.14 0.20 5.03 1.20 0.96 1.30 -0.096
HBYXBDI18 189.73 18.02 10.53 207.75 24.25 0.17 0.22 1.30 1.60 0.74 1.13 -0.091
, 2009,
La/Yb , 24. 25, ,  2REE
, o (La/ o
Sm) ., , XBD18 REE
5 ( Gd/Yb) N ’
o b
’ b b ( 4> ’
o REE
s o
( ,1992) , : XREE
SREE , . SREE ( ,1989;
SREE , ,1992), ,
N SREE 5 °
3.001
A - RO
o 2.504 —a— HBYXBDIS8
REE . REE ( E 500
= 2.007
, 1989, ,1992) w
a0
REE T 1.507
o2
R XBD18 ( )  REE 3 1.001
( 4) b 050_
s
0.00+—r—"T—7"——"F—7T""T"""T""T"T""TT"T"T7
o La Ce Pr NdSm EuGd Tb Dy Ho Er Tm YbLu
( German et al. , 1990) 4 (
XBD9 ,1992)
-2 XBD15 ( 4), SREE Fig. 4 REE distribution pattern of phosphorites with

75.49%x107° 74. 59 x 10°°;
XBD6 , 33.85x10°°,
988

organism formation ( data of stromatolite phosphorites

comes from Zheng et al. , 1992)
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Table 5 C and O isotope compositions of samples from the Doushantuo Formation in Baiguoyuan
83 C(%o) 8"80(%o) Mn/ Sr
(22.8m) HBYXBD4 1.26 -4.48 4.2
(32.7m) HBYXBD7 3.19 -5.01 5.6
(37m) HBYXBD9 3.55 -5.78 0.6
(48.5m) HBYXBDI10 5.99 -5.37 2.2
(74.5m) HBYXBDI13 2.61 -3.12 1.5
(85.9m) HBYXBD17 4.30 -5.74 6.7
,2010,
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Geochemical Characteristics of Phosphorites in the Doushantuo Formation at Baiguoyuan,

Yichang, Hubei Province

MI Wen—tian' , LI De-liang*, FAN Yu’
(1. Chengdu University of Technology, Chengdu ,Sichuan 610059; 2. Chongqing Institute of Geology and Mineral
Resources, Chongqing 400042 ;3. SINOPEC Northwest Company, Urumgi ,Xinjiang 830011)

Abstract ; Phosphatic series of Baiguoyuan in Yichang is located in the northwest of the Huangling anticline,, which is a part of Yichang phosphate. The
phosphorite was formed in the transgression of the Sinian Doushantuo period. The enrichment phosphorus lies in the Zhang cun—ping layer of Doushantuo For-
mation. From geochemical study on the profile of Baiguoyuan, we obtained the following conclusions: (1). The rich layer of phosphorite in Baiguoyuan is
mainly composed of phosphate mineral, which is constituted by P,O5 and CaO, carbonate minerals characterized by CaO and CO,, clay minerals and silica
minerals made up of Al,Ozand SiO,. The content of Al,Ozand SiO, is higher than other areas. But the content of P, 0Oy is lass than the average content. (2).
The enrichment of Cu, Pb, Ba, Zn, As, U and Mo in phosphorus are associated with biological activity. The content of Co and Ni is relatively low, and the con-
tent of Sr is 655x107°. (3). The content of LREE is highest, and HREE is lowest, SREE is very low. The distribution pattern of phosphorite’s REE in Baig-
uoyuan is close to the distribution pattern of biological phosphorite’s REE. The Ce,,,, of phosphorite in the Zhang cun—ping layer is —0.091 ,and other phosphatic

anom

layers” Ce,,,,, is all more than—0. 1,which reflects a reduced sedimentary environment. This feature may be caused by closed sedimentary environment and stran-

anom

ded water, or biological activity leading to the value of Eh’s declining in the local water. (5). The trend of 8°C_,, in Doushantuo Formation of Baiguoyuan could
be compared to that of elsewhere around the world. It is found that the 3 C o values showed the trend of positive excursion at the early ~ middle stage of Dousha-

ntuo period. It related to biological recovery and sedimentary of phosphorite. The 8'*C_, value was highest at the middle stage of Doushantuo period, which shows

carb

a higher biological productivity and a higher burial rate of organic carbon. The 8 C,,, value decreased at the late stage of Doushantuo period.

carh

Key words:; Sinian Doushantuo Formation, genesis of phosphorite, geochemical characteristics, Yichang, Hubei
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