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Fig. 2 PAAS normalized REE patterns of the phosphorites

] AEXMEARTRLITERRBLY . wB)/107°
Table 1 REE contents of phosphorites of the Gezhongwu Formation from Zhijin (in [ X 107%])

1] [ 61 [ Ge [ G [GufGrz|G13] 617 [ z1 | z3 | Z5 [ z26 | Z9
La 157.01 241.06 160.46 101.11 163.39 136.68 268.38  72.47 193.34 153.79 120.47  234.42
Ce 135.55 197.92 120.11 85.39 116.30 112.59 229.30  48.52 126.47 103.04  89.05 175.41
Pr 38.16 54.51 32.52 20.39 31.98 27.74  60.97  13.37  34.19  28.10  21.86  48.44
Nd 163.63 242,97 143.36 94.76 139.99 123.43  262.41  57.72 147.97 121.30  93.24  205.70
Sm 30.66 48.39 28.04 18.16 25.62 23.74  51.56 9.98  27.85  20.97  17.22  36.36
Eu 9.27 13.38 892  7.49  7.14  9.32  17.75 3.50 8. 67 7.18 6.38  12.67
Gd 36.61 55.87 32.86 22.47 31.50 30.72  63.77  13.29 34,50  28.78  22.33  46.56
Th 4.99  6.98 4.12  2.78  4.04  3.78 8.24 1.75 4,57 3.70 3.06 6. 43
Dy 28.96 38.95 22.93 15.37 22.67 21.12  46.10  10.16  26.17  21.52  17.58  36.99
Ho 6.15  7.91  4.92  3.22  4.70  4.59 9. 45 2.12 5. 66 4.71 3.95 8. 20
Er 15.49  20.25 11.98 800 12.11 11.U0  23.95 5.66  14.75  11.85  10.29  21.43
Tm 1.78  2.26  1.34  0.86  1.34  1.23 2.76 0. 68 1. 64 1.35 1.14 2.43
Yb 8.40 10.90 6.24  3.68  6.06  5.57  13.17 3. 25 7.59 6.18 5,37 11.78
Lu .ol 1.30  0.77  0.46 0.71  0.66 1.78 0.47 0.99 0.79 0. 62 1.39

SREE 637.65 942.64 578.55 384.14 567.54 511.89 1059.59  242.92  634.36 515.27 412.55 848.17
% 285.65 375.81 238.76 168.47 247.14 231.50 361.29 114.91 292.50 237.43 212.58 387.09

Lan/Smv 0.74 0.72  0.83 0.81  0.93  0.85 0.76 1. 06 1.01 0. 97 1.02 0.94

Ce/Ce* 0.40  0.40  0.38  0.43  0.37  0.42 0.41 0.38 0.37 0.40 0.38

Ce BY ~0.39 —0.40 —0.42 —0.36 —0.43 —0.37 —0.38 —0.38 —0.42 —0.44 —0.39 —0.42

Eu/Eu* .30 1L.21 1.38 1.75 1.18  1.63 1. 16 1. 43 1.32 1.32 1. 53 1.45
SLREE/SHREE 5.17 5.53 579  5.76  5.83  5.51 5. 26 5. 50 5. 62 5.53 5. 41 5.27

M FRHE (L {E A PAAS(McLennan. 10890 21 Ce/Ce* =Cen/(Lan X Pra)® #.Cemm=log(Ce/Ce * ) Eu/Eu* =Eun/(Smy X Gdy)®3
SHCeIMBH. MMEBKAF Ce MBRHFEER 2 Morad &. Felitsyn (2001) B 5% % B ¥4 Lan/Smy
WK B EALERBE L BT L Ce MIXTH s REE 95 >>0. 35,1 Lan/Smy 5 Ce B8 XM, BEREEE
F ORI R i K BRI & B bR g oo, D YH Ce R HREBHE BN M HEREAEY. &

Ce REEBPRRAEERPSHEMET,H  SXMLAHABEE M Lay/Smy 2 0. 72~1. 05,


http://www.cqvip.com

74 ¥ L7}

D000 http://iwww.cqvip.com|

7 ) 2004

#KTF 0.35.M H Lan/Smy 5 Ce R EJLTE LM X
PECHISEEBCN 0. 11 (& 3), FFLIEI 4 B R A Ce

Eu H BN RBE R ARMEEARIKER
RE 2R AR T 4 & T R I X A RHE ™, X 4

S RE SR K B AL R R WA AL 75 2] T BEAC ¥ 1 BF A B SCHF , B 4 Michard

0.45 FIMFHRRFFEFRAER OB PO AER
. . * . U140 1E Eu 529 Galapagos H4 FULLHS FARI K it
30w 144 o4 & RUURYITR B A BB REDY, $1& AN
AP P ¢ BeR A REGI Eu R K 1 18~1. 74,88k T 1.0,
T a— o.lsLaN/Sm:).lg Lo 1.1 zzziﬁi’%E Eu 575 [ BR T 47 1 J AR AF
B 3 Ce/Ce’ 5 Lav/Smy #9480 £ B
Fig. 3 Plot of Ce/Ce’ and Lav/Smy of the Gezhongwu 4 éé: i@

phosphorites
Wright er a/(1987)E X Cepnon<< — 0. 1 ERE
I BE Ceunn > —0. 1 RINBIRAEE . HEBERE
B 19 Ceunon 9 — 0. 44~ — 0, 36, RYI YA B T 5
DURRBT AL T HIX E ALK A . X — &858 LA
MWANRERER, UEFIEHRESREAERZURN
R, A ENARESRE RN T 7Y 5 Wk

11 RAEHBRESRLAREA. BV AS
AR A SREE & THF AT &, U
£ Y TENEERE.
1.2 B EITRIE T AR AR 5,
Hy R B R 1T B R T S A N B
W AR AT AL B B 5 48 0T B B P A A W A AL
G EY LRI KT E — IR s e g B B R LR
B, BRORH MR L AR IE e
HATE RIMRALFUR. WML gy g g g % T bR oS A
YR B LA YR N BAR TR R TR Ce IMTFRUB+ TELV B A RS (—0, 44~
TR LY ML L RACID W SR BIRIUBRICAE o 56, 250040 g 41 40 B 24 0 LT AL X LA O 57
HFHLBE S HRAE T MR B RA B gy
VLRERTH R 2 WM SRR R B R~
AR AYNENEE - A RERE, AN, Ay
B K ) SUIL S AL T A X AL R TR
Fryer (1977) #1 Graf (1978 %% & Bl iIF Eu
BRAHA SRRSO A BERHE, A

HHPH oK Eu MirELEMEMN THE
Bt CEAWUBMERE A 18~1.74), X EHH
+ 8 8% ,SLREE/SHREE H 3 K, X 5 4F &
B, X EA B B E ¥ AR SR S HMOK
TURRIR A R RFAE .

£ % ik

[1] Wright J. Schrader H. Holser W T. Paleoredox variations in ancient oceans recorded by rare earth elements in fossil apatite[ ] ]. Geochim
Cosmochim Acta,1987,51.:637-644.

[2] Grandjean P. Cappetta H, Michard A. Albarede F. The assessment of REEs patterns and *Nd/!"'Nd ratio in fish remains[]]. Earth
Planetary Science Letter.1987.84.181-196.

[3] Bertram C J. Elderfield H. Aldridge R ], Conway Morris S. 8 Sp/#Sr.!"3Nd /1#{Nd and REEs in Silurian phosphatic fossils[]]. Earth
Planetary Science Letter,1992.113:239-249.

[4] Ilyin A V. Rare-earth geochemistry of '0ld" phosphorites and probability of syngenetic precipitation and accumulation of phosphate[]].
Chemical Geology.1998.144.243-256.

[5] YangJ. Sun W. Wang Z. Xue Y. Tao X. Varations in Sr and C isotopes and Ce anomalies in successions from China: evidence for the
oxygenation of Neoproterozoic seawater? []]. Precambrian Research.1999.93.:215-233.

[6] Mazumdar A, Banerjee D M, Schidlowski M. Balaram V. Rare-earth elements and stable isotope geochemistry of early Cambrian chert-
phosphorite assemblages from the Lower Tal Formation of the Krol Belt tlesser Himalaya. India) [J]. Chemical Geology.1999.156.275-
297.

[7] ChenDF. Dong WQ. QiL, Chen G Q. Chen X PP. Possible REE constrains on the depositional and diagenetic environment of Doushan-
tuo Formation phosphorites containing the earliest metazoan fauna[ ] J. Chemical Geology.2003.201.:102-118.

[8] Cook P ], Shergold ] H. Phosphorus. phosphorite and skeletal evolution at the Precambrian-Cambrian boundary[]]. Nature,1984,308;
231-236.

[9] kA KE.BARE. BMASHFEIW LT KNMBRUFEREYRY BARFED ] FEKMBE,2002.21 08 1) :930-934.


http://www.cqvip.com

D000 http://iwww.cqvip.com|

Feal Fal WEEES RN A BT E TR MR PR BT R 75

(10]
[11]

(12]
[13]
[14]
[15]
[16]

[17]

(18]
(197
(20]
(21]

[22]
[23]
[24]

EWB.FRAE.SHY.Z. EMNIWERERREZ- ERERE(M] M AR TR 1984

Qi L. Gregoire D C. Determination of trace elements in 26 Chinese geochemistry reference materials by inductively coupled plasma mass
spectrometry[J ]. Geostand Newsl,2000,24:51-63-

BIE BT EnE AAFERMISBHEER L TEmRLEFE RN ] FYERBRALFER.1995.12(4).224-227.

EWE CERE. HEAX S BRENER - SRR IURAER LA TR 1995.15(2):225-228.
EFRLTFEIT. BIRE. BT RBRAFE M. BHE A4t . 1989,

McArthur ] M, Walsh ] N. Rare-earth geochemistry of phosphorites [J]. Chemical Geology.1984,47:191-220.

Shields G, Stille P. Diagenetic constrains on the use of cerium anomalies as palaeoseawater redox proxies, an isotopic and REE study of
Cambrian phosphorites{ J ]. Chemical Geology,2001,175.29-48.

Morad S, Felitsyn S. Identification of primary Ce-anomaly signatures in fossil biogenic apatite: implication for the Cambrian oceanic
anoxia and phosphogenesis[J]. Sedimentary Geology,2001,143,259-264.

Baturin C N, Phosphorites on the sea floor[M]. Elservier Scientific Publixhing Company. 1982.

BAF. HIUA HARBRAOIAREMNRT YUE U] TWER1989,9(2):45-59.

BRE. &Y. THAL. S ABRBRERRE WREFES A HEFZ 8 IM]. db 5T, 0 5t iR, 1997

Fryer B J. Rare-earth evidence in iron-formations for changing Precambrian oxidation states[J]. Geochim Cosmochim Acta,1977.41:
361-367.

Graf J. Rare ecarth elements, ron formations and sea water[] ). Geochim Cosmochim Acta.1978.,12:1 845-1 850.

A EEEXE BTRABAKOZBRAGEXRCHBREMNH L oECRD] RREM.1995,13(4):131-137.

Michard A. Rare earth elements and uranium in high-temperature solutions from East Pacific Rise hydrothermal vent field (13N)[J].

Nature.19%3,303:795-797.

STUDY ON REE GEOCHEMISTRY OF ZHIJIN
PHOSPHORITES ,GUIZHOU PROVINCE

SHI Chun-hua'*, HU Rui-zhong', WANG Guo-zhi®
1. Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy
of Science, Guiyang 550002.Chinu;
2. Faculty of Graduate Students, Chinese Academy of Science,Beijing 100039,China;
3. Chengdu University of Technology,Chengdu 610059,Chinu

Abstract: The phosphorites of Gezhongwu Formation in Zhijin county mainly consist of bioclast
dolomitic and siliceous phosphorite. They generally show bioclast structure and are mainly made
of small shelly fossils and alga fossils. The REE contents of phosphorites are analyzed by Finni-
gan Mat Element high resolution ICP-MS. The results of analysis suggest that the phosphorites
are rich in REE, especially in Y element and the total REE concentrations are high. The Zhijin
phosphorites show a record of the negative Ce anomalies ,which indicate an oxidzing marine depo-
sitional conditions. PAAS normalized REE concentrations plotted against respective atomic num-
bers are chatacterized by slight enrichment of MREE .forming the hat-shaped REE patterns. The
patterns suggest that fauna played an important role in the phosphorite formation. The phospho-
rite characters of positive Eu anomaly,the high ZSREE and the high ratio of SLLREE and SHREE
suggest that Zhijin phosphorites belong to the normal marine deposition associated with hy-

drothermal activity.
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