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x2 BUHBRE S, NABEEEEAER. w(B)/107°
Table 2 Isotope compositions of Sr and Nd from iron-rich siliceous rock (in [ X 107°])
e | 9 | 7 ] 8 | 18 | 19 | 5 | 15 ] 25
¥TSr /86 Sp 0.710 053 0.712 681 0.710 922 0.711 945 0.712 003 0.717 020 0.712 090 0.712 015
2a 0. 000 017 0.000 016 0.000 014 0.000 024 0. 000 020 0. 000 022 0.000 018 0. 000 048
Sm 92. 90 73.60 362. 50 74.10 50. 71 170. 60 116. 98 0.045 63
Nd 240. 40 169. 70 1 209. 30 210.8 175.71 520. 40 238. 06 0.110 38
WiSm/ 1 Nd 0.233 8 0.262 3 0.181 3 0.212 6 0.174 6 0.198 3 0.297 2 0.2501
HENA/ VNI 0.512 759 0.512 779 0.512 800 0.512 689 0.512 601 0,512 473 0.512 899 0.512 727
2a 0. 000 008 0.000 011 0. 000 007 0. 000 009 0. 000 011 0. 000 007 0. 000 008 0. 000 010
SN/ N0, 8 Ga) 0.511 533 0.511 403 0.511 849 0.511 574 0.511 685 0.511 433 0.511 340 0.511 415
enda (0. 8 Ga) —1.313 96 —3.854 72 1. 863 6 —0.516 27 1.666 006 —3.268 78 —5.086 8 —3.611 04
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rich siliceous rocks
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Fig. 4 Diagram of covariant parameters for iron-rich siliceous rocks Ce/Ce” vs Y/Ho(a),Ce/Ce* vs "*Nd/'** Nd(b),

Y/Ho vs "*Nd/"* Nd(c)

FERET EBEMEK, TR B EKSHRKEEEA
SR EEEE SRS — BB MY IR
A LA 2 AR 7 i 0 K B 4 R AE 5 T A AR
B REEH5 73 M8 K R AE 1 — £ s BR AL 24 5 B AR ¥
PHATHEN . R EPRERE Ce/Ce” fH.Y/Ho Lk
EZIE LR = # 5" Nd/" Nd(0. 8 Ga) Z [&] fif 8 /R
WAL R, AT LLE 38 18 8RRk IR A A R R &
ZEm IR WE FLRARER FEZBK/R
BARRBERAGES. I, TURE ERSEY
THBHEMERS 5 HENB KR, Ce/Ce™,Y/
Ho WHEEAR BB KNS ERENEZSH,. A
IMREE & 2R3 A A {3, E S8
IKIRTCH) S P AE. M B BREE R A Ce/Ce” ~Y/
Ho BT #l-& 8977 12 . o7 LUHL B 4 357 24 69 K i Ce/
Ce’fH0.55 A4 MY THREZAAMS 5T E
3 2 (] 5 A R

FELUEMB R D, TR I 5Ce 7% (B8 ¥
P ok 7 B3 FLUUAR oty b B PR %, B B8 8 A K 1) ek R
HW LIRS TR PRI B IRE WIEAKS, &

2% UMk

{1l
(2]

ARk B BOK TR, BT LAt B0k R E R A B
103% H K 3 T0 8Ce HAXL AN A BEA K #G K Ce/Ce”
fEr BB, tAt R KWL Ce A B ML Y I
EHRRBAENTEXN CehiRFERE.

e BB BUA SR L3 A U E A K
e BNEHRBERANERTAEREM%
W) JRAHE 4 B ORIt 2 % v TR g 5 R B ER SR R

4 & ®

4.1 BYREFEMN NI SR ERFTESERE
FOAMEAEEELRTHKBENGEE . EEMNEER
BT MK RRAE , HAR Lok B TR K LS R gk,
4.2 Y/Ho-Ce/Ce" .Ce/Ce" -'** Nd/" Nd (0.8 Ga),
Y/Ho-'"*Nd/"*Nd(0. 8 Ga) M X #a s, RHP T &
B A POk FAR 5 K E S X RIS T K.

4.3 HEBKEETEELHEEK Ce B ¥ M
K E U Sr B FE R H R B TR R RS A
Ho 2z 18 AL E

TR AR BOBFSHBRKRELENE T REREH L n MR FIERE]]. A AN FHER,2000,10(5):427-434.
EAeAN, ERE. B %% FBOREAUEHRAQ—SHRIMP #4 U-Pb 845 R[], 0 RiE#H,2003,22(6) :456-458.

(3] BB, 2K €, RILE. B O HARER LS S Bk E & LAICP-MS 77 U-Pb 4. p B2 DHELI]. KM, 2007,37H

1):262-270.
4]
Geochi

ica et C himica Acta,1991,55.2 883-2 894.

Asmerom Y, Jacobsen S B,Knoll A K, e al. Strontium isotopic variation of Neoproterozoic seawater ;implication for crustal evolution[J].

[5] Michard A, Albarede F,Michard G, et al. Rare earth elements and uranium in high-temperature solutions from East Pacific Rise hydro-

thermal vent field (13°N)[J]. Nature, 1983,303:795-797.

[6] Mills R,Elderfield H. Rare earth element geochemistry of hydrothermal deposits from the active TAG Mount, 26°N mid-Atlantic Ridge

[J]. Geochim Cosochim Acta,1995,59(17) 3 551-3 524,
t7]
Petrol, 1995,119,213-223,
(8]

Bau M, Dulski P. Comparative study of yttrium and rare-earth element behaviors in fluorine-rich hydrothermal fluids[ J]. Contrib Mineral

Bau M, Koschinsky A, Dulski P, et af{. Comparison of partitioning behaviours of yttrium,rare earth elements,and titanium between hydro-

genetic marine ferromanganese crusts and seawater] ] ]. Geochimica et Cosmochimica Acta,1996,60:1 709-1 725.

[9] Bau M,Dulski P. Comparing yttrium and rare earths in hydrothermal fluids from the Mid-Atlantic Ridge:implication for Y and REE be-
havior during near-vent mixing and for the Y/Ho ratio of Proterozoic seawater[ ]]. Chemical Geelogy,1999,155:77-90.

[10] Faure G. Principles of Isotope Geology (second edition){ M. New York:John & Sons,1986.

[11] Galen P, Halverson A, Francis O, e al. Evolution of the 3 Sr/% Sr composition of Neoproterozoic seawater[ }]. Palacogeography , Palaeocli-

g0 . Pal
(A A

logy,2007,256.:103-129.

[12] Taylor S R,McLcnnan S M. The continental crust:Its composition and evolution[ M. Oxford: Blackwell Scientific Publication, 1985,
[13] Piepgras D J, Wasserburg G J. Neodymium isotopic variations in seawater[ J]. Earth Planet Sci Lett,1980,50,128-138.
{147 Piepgras D J, Wasserburg G J. Strontium and neodymium isotopes in hot springs on the East Pacific Rise and Guaymas Basin[ J]. Earth

Planet Sci Lett. 1985,72:341-356.


http://www.cqvip.com

PO 00 http://Awww.cqvip.com]

HesE 3 RN % R SRR # REE & Nd-Sr [F) {7 2 24 580 % H & BB 3 63

Klinkhammer G P.Elderfield H.Mitra A. Geochemical implications of rare earth elements patterns in hydrothermal fluids from mid-ocean
ridges[ ] ]. Geochim Cosochim Acta,1994,58.5 105-5 113.

Llewis A J,Komninou A.Yardley BW D, et ul. Rare earth element speciation in geothermal fluids from Yellowstone National Park, Wyo-
ming, USA[J]. Geochim Cosochim Acta,1998,62(4).657-663.

BRI B S E AN LS A TR RBTR]. A4, 2007,14(3) :84-101.

Hass J R.Shock E 1.,Sassani D C. Rare earth elements in hydrothermal systems: Estimates of standard partial molal thermodynamic prop-
erties of agueous complexes of the rare earth elements at high pressure and temperatures{ ] ]. Geochim Cosochim Acta, 1995,59:4 329-
4 350,

Sverjensky D A, Europium equilibria in agueous solution[ ]]. Earth Planet Sci Lett,1984.67.70-78.

Bau M, Rare-earth element mobility during hydrothermal and metamorphic fluid-rock interaction and the significance of the oxidation state
of europium[ ]J]. Chemical Geology,1991,93.:219-230.

Byrne R H,Kim K-H. Rare earth elements scavenging in seawater[]]. Geochim Cosochim Acta,1990,54:2 654-2 656.

Barrett T J,Jarvis I.Jarvis K E. Rare earth clement geochemistry of massive sulfides-sul{ates and gossans on the Southern Explorer Ridge
7. Geology.1990.18.583-586.

Douvlle E, Bienvenu P, Charlou ] L, ef «/. Yttrium and rare earth elements in fluids from various deep-sea hydrothermal systems[J].
Geochim Cosochim Acta.1999.63:627-643.

Murray R, Buchholtze Ten Brink M R, Gerlach D C. et al. Rare earth, major,and trace elements in chert from the Franciscan Complex and
Monterey Group.California; Assessing REE sources to fine-grained marine sediments[ ] 1. Geochim Cosochim Acta,1991.55:1 875-1 895.
Murray R.Buchholtze Ten Brink M R,Gerlach 1D C, et a/. Interoceanic variation in the rare earth, major,and trace element depositional
chemistry of chert; Perspectives gained from the DSDP and ODP record[ ]]. Geochim Cosochim Acta,1992,56.1 897-1 913,

REE AND Nd-Sr ISOTOPIC COMPOSITIONS OF THE IRON-RICH
SILICEOUS ROCK IN BIKOU TERRANE:IMPLICATION TO
ANCIENT SEDIMENTARY ENVIRONMENT

SONG Shi-gang'?, DING Zhen-ju', YAO Shu-zhen', ZHOU Zong-gui'
1. Faculty of Earth Resources, China University of Geosciences, Wuhan 430074,China;
2. Bureau of Land and Resources of Gansu Province, Lanzhou 730000,China

Abstract: The REE distribution patterns of iron-rich siliceous rock samples in Bikou terrane
showed commonly with Eu positive anomalies, 8SEu=1. 02~8. 79, varied Ce negative anomalies,
8Ce==0. 44~1. 26 ,and relative depleted LREE and enriched HREE, (La/Yb)y=0.071 ~ 1. 285,
These parameters are similar to those of hydrothermal vent fluid on modern seafloor and indicate
that the siliceous rocks were hydrothermal exhalative sedimentation generated by the convectional
mixing of seawater and hydrothermal fluid on ancient seafloor. Y/Ho ratio in siliceous rock sam-
ples ranges from 22 to 47, correlating with Ce/Ce* ratios obviously, reflecting that both ratios
were controlled by two end members of hydrothermal fluid and seawater. Moreover, based on the
fitting equation, the ancient seawater end member Ce/Ce” value (0.55) was deduced. The initial
eva (2) values of iron-rich siliceous rock compared with contemporaneous mantle are between 4. 9
to —5. 1, roughly negative correlation with Ce/Ce* ratios, indicating that siliceous rock REE
mainly comes from hydrothermal fluid and seawater. Meanwhile,the Sr isotopic composition with
% Sr/* Sr ratios from 0. 710 053 to 0. 717 020 were higher than not only contemporaneous mantle
Sr ratio but also contemporaneous seawater Sr. These characteristics revealed that the ancient sea-
water forming the siliceous rock is of high radiogenic Sr. Based on the Ce negative anomaly and Sr
isotope composition, the rock-forming setting of iron-rich siliceous rock was considered as the
transition from continental margin to ocean basin.

Key words: REE;isotopic composition;iron-rich siliceous rock;Bikou terrane
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