£ 000 http://www.cqvip.com|

1000-0569/2006/022(12)-3014-26 Acta Petrologica Sinica £ & %4k

XKEFBLUEHSTHKITRE(PGE)# Os F{LE

e’ #B AEX kE FHF EAH Hasg'”
SUN XiaoMing'*, XUE Ting' , HE GaoWen'+>, ZHANG Mei' , SHI GuiYong' , WANG ShengWei' and LU HongFeng'

- PUCKEMREIER, M 510275

- PEBHERT MR EB R TSR R SRR E S KBE, M 510640

. EEBEHSOMEEREAER, M 510760

. Department of Earth Sciences, Sun Yat-sen University, Guangzhou 510275, China

- Key Laboratory of Marginal Sea Geology, Guangzhou Institute of Geochemistry & South China Sea Institute of Oceanology,
Chinese Academy of Sciences, Guangzhou 510640, China

3. Guangzhou Marine Geological Survey, The Ministry of Land and Resoures, Guangzhou 510760, China

2006-06-18 #c A%, 2006-10-20 # =).

N = W N~

Sun XM, Xue T, He GW, Zhang M, Shi GY, Wang SW and Lu HF. 2006. Platinum group elements ( PGE) and Os
isotopic geochemistry of ferromanganmese crusts from Pacific Ocean seamounts and their constraints on genesis.
Acta Petrologica Sinica, 22(12) :3014 -3026

Abstract Platinum group elements (PGE), Au contents and Os isotopic compositions in ferromanganese crusts and their basaltic
substrates from the central and west Pacific Ocean were analyzed. The results show that their PGE and Au contents are quite high and
greatly varied, the X PGE is (70.09 ~629.26) x 10 *and the total Au is (0.60 ~26900) x 10 ~° respectively. In the three-layered
(outer, porous and compact layers) crusts, the I PGE contents of porous ( (339.37 ~545.82 ) x107°) and compact ( (280.09 ~
629.26) x10~°) layers are significantly higher than the outer ( (70.09 ~ 133.27) x10°°) layers. The single-layered crusts are
also enriched in PGE( ¥ PGE = (83.94 ~479,75) x10™°), and their Au contents are usually higher than the three-layered ones.
In addation, > PGE and Au contents of ferromanganese crusts are much higher than that in the nodules ( ¥ PGE = (101,57 ~ 155. 83)
x107°, Au=(1~4) x107°). Different sedimentary water depths and oxygen fugacity of the ambient sea water of the crust and
nodules may be the major reason for their different PGE and Au contents. ¥ PGE and Pt are positively correlated with Mn % but
inversely correlated with Fe % , which is just contrary to that in nodules, suggesting that PGE in the crusts may mainly occur in
manganese mineral phases such as vernadites ( §-MnO, ), while the PGE in the nodules may predominantly occur in iron mineral
phases such as goethites( FeOOH - nH,0). Chondrite-normalized patters and various geochemical parameters of PGE demonstrate that
PGE and Au in the ferromanganese crusts were sourced from water/rock reaction between the basaltic substrates and seawater, and
partly from extraterrestrial materials such as iron meteorite dusts, but not related to submarine hydrothermal venting. Calculation based
on cobalt contents show that ferromanganese crusts in the west Pacific Ocean began to grow at about 42. 5Ma, and underwent two growth
hiatuses corresponding to the geological ages of 21. 8Ma and 8. OMa respectively. The growth rates of the outer, porous and compact
layers are 2. 64mm/Ma, 1. 45Smm/Ma and 1. 06mm/Ma, and the ' Os/*™ Os of the corresponding ambient sea water are 0. 948 ~
0.953, 0.599 ~0.673 and 0. 425 ~0.536 separately, implying that the outer layers contained more continental eroded dusts, while
the sediments in the porous and compact layers were mainly sourced from submarine basalt alteration and extraterrestrial materials such
as interplanetary dust particles (IDPs).

Key words Platinum group elements( PGE) geochemistry, Os isotopic composition, Ferromanganese crusts, Polymetallic nodules,
Seamounts in central and west Pacific Qcean
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Fig. 1 Plots of Ir, Ru, Rh and Pd versus Pt in

ferromanganese crusts and polymetallic nodules from Pacific

Ocean.
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Fig.2 Plots of Mn (% ) and Fe (% ) versus Y PGE in
ferromanganese crusts and polymetallic nodules from Pacific
Ocean.

Filled circle is ferromanganese crusts, open circle is polymetallic
nodules
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Ocean.
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Fig.4 Normalized patterns of PGE and Au for ferromanganese
crusts with three-layered structures from Pacific
seamounts.

Ocean

1, 4 are outer layer ; 2, 5 are porous layer ; 3, 6 are compact layer;
1, 2, 3 are primitive mantle- normalized patterns; 4, 5, 6 are
chondrite-normalized patterns. The PGE and Au values of primitive
mantle and Cl chondrite are after McDonough &Sun 1995.
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Fig. 5 Normalized patterns of PGE and Au for ferromanganese
crusts with platy and knotty structures from Pacific Ocean
seamounts. The PGE and Au values of primitive mantle and C1
chondrite are after McDonough & Sun 1995.
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Fig. 6 Comparative PGE and Au chondrite normalized
patterns of the Pacific Ocean ferromanganese crusts. The
contents of PGE and Au in polymetallic nodules are after
Stiiben et al. (1999) and He et al. (2006) , siderolites are
after Wilson et al. (1997), submarine hydrothermal sulfides
are after Pasava et al. (2004), sea water after Geochemical
Earth Reference Model ( GERM ) Reservoir Database
(http://earthref. org/), Cl chondrite are after McDonough
et al. (1995). @ primitive mantle; + Cl chondrite;
@ basaltic substrate; O compact layer of three-layered crusts;
x porous layer of three-layered crusts; Aouter layer of
three-layered crusts; [Jcrusts with platy and knotty
structures; A and O hydrogenous nodules; ¥ sea water;
Bsiderolite; x and ¢ submarine hydrothermal sulfides;
O and A diagenetic nodules.

MBISCTEFTLLE . S5t s ¥ PGE W] 8B BLA AL
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YPGE ¥, Pd T, 7 Pt.Au Xt EE 4, 7 PGE
N Au RN ZRFHIHA B AR, Pateanus et al.
(1988) MM BB LT PGE #1 Co HHF TEMN SR
FESHBERA X, HEAABHR AR, HAMER
FRNEEHTTRERAT R KR, Hi iR
EAEFBHEY PCE SEXRMNFERE.

RABREAR: PGE Fl AufE /K EFBEURFHESY
3, 7E7E ( Halbach et al. ,1989; Stuben et al. ,1999; Anikeeva
et al. ,2002) , PGE B[ Rh 39 +3 50, KA Z L +2 A/
+4 AP, Xt Pt ki, Halbach et al. (1989) A%, Pt 22
Wk EEL PCLf PCL B RFE, B ENFETHR
SR ET , HEFAENTER:
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Fig. 7 Pv/Pd versus Ir/Pd diagram of the Pacific Ocean 10° %ﬁ'gﬁﬁv _ L
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(http://earthref. org/ ) ; crust and nodule fields are after St
ben et al. , 1999.
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BEE He Rl AEHF T B A 1 MnO, BRAKBURL TR B, i 72 vh
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Anikeeva et al. (2002) WA, Pt F0 Pd fE38 K EE DL
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Fig.8 Plot of Cu/Ir vs. Ni/Pd and Ni/Cu vs. Pd/Ir of

ferromanganese crust and nodules from Pacific Ocean
(modified after Pasava, 2003 ). @ represents projecting
points of crust, ( basaltic substrate, Illpolymetallic nodules.
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¥kt 0s TEH ZFKE: BERNAY R EBRERLE
K/ 2 R BE 7 B B TR b Sy S 4n 53 A0 F F B 4 (IDPs)
% HE&B"™0s/%0s 455 1.26.0.12 ~0.63 F10. 13( Roy-
Barman et al. , 1994 ; Peucker-Ehrenbrink et al. , 1996; Sharma
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0/ O A AR, BRIALXFHERUIE KB
" 0s/ P OsH R T IBA %L, 1EXF 80Ma LUK ¥ KA Os R K
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¥R 35Ma LIE, %K 0s MU R4 —EE L A#%, 8
BIAEER K™ 0/ 0s 24 1. 01 ~ 1. 06 ( Ravizza et al. ,
1993), —BUANRE LGESI S B K i LY K BH A
M PEATE( Reush et al. , 1998)

1R 45 Puteanus et al. (1998) 32 i) B 44 45 5 WM £ fL X
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1.06mm/Ma, 58] AfGHEEAH AR (KRFLBEE, 2001),
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