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Abstract: In order to discuss the differences of the formation mechanism between REE and PGE of the Co—rich Crust, in this
study, rare earth elements (REE) and platinum-group elements (PGE) of the Co-rich Crusts from West Pacific Ocean Seamou-
nts are compared and analyzed. The results show that SREY of Co-rich crusts ranges from 1433.7X10° to 2 888.0X10 %, in
which Ce accounts for nearly 50%. After being shale-normalized, REE patterns display relatively flat models but significant
positive Ce anomalies. According to REE patterns and previous Nd isotope results, REE of Co-rich crusts have an affinity with
continental crust attribution. Co-rich Crusts are also enriched in PGE and have rather high Pt content (115.5X10 ?~1132.0 X
1077, high (Pt/Pd)y and (Pt/Os)y ratios, with good correlation between Ir and Pt, Rh and Pt. After being chondrite-
normalized, PGE patterns show relatively consistent models characterized by Os to Pt gradual enrichment and Pd element
strong loss. Previous Os isotope of Co-rich crusts studies indicate provenance supply changes from mantle source to continental
crust source, but the relative amounts of PGE internal elements remain stable in a certain extent. Our studies suggest that Co-
rich crusts are selective when enriching rare earth. Ce positive anomaly in Co-rich crusts and Ce loss in seawater is probably due

to the fact that Ce in seawater is favored by Co-rich crusts. Ce loss in seawater doesn’t change REE patterns of the newly
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formed Co-rich crusts, and the reason is probably that there is large number of authigenic phosphates characterized by negative

anomaly of Ce, which are similar to seawater. In theory, the supply of rare earth in seawater should reach equilibrium with

consumption of rare earth in seawater by oxides and phosphates. Importantly in this reaction. the choice of oxides of REE is

more active, and phosphates show more inheritance. Despite the provenance supply changing, PGE patterns of Co-rich crusts

are still stable. So the fractionation of PGE from seawater to Co-rich Crusts can also be considered for selective PGE absorption.

For preference of Pt and Ir, exclusion of Pd and Os, Co-rich Crusts form a unique pattern of PGE.

Key words: REE; PGE; cobalt-rich crusts; West Pacific Ocean Seamounts; geochemistry.
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Fig.2 Fe-Mn-10(Ni+Cu) and Fe-Mn-100Co triangular diagrams of Fe-Mn crust genesis
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TG B MTTHE I K gk A 37 1) B AL 98 A7 7  iang
et al (201D IRIN Ce SR JZ ¥ i 4 BE A T 5 1
Ce &L BOER T 4 ft Ce.

VG R L Al 445 52 1 AR R Rl L E 9 30 i
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(39~34 Ma Fll 27~21 Ma) Fll 3 ¥ UKW BR £ 1k =6 1
(71 Ma, 31 Ma, 15 Ma) (Hein e al.,1993).[F 45584
oo A b BB % 2 B R Ak S5 VS KT i L 2
FEIRARE7E 2T B R P A, R AR R
K 1 5 ¥ (Hein et al., 1993; Koschinsky et al. .,

7& PO Uy 1.0%~14.3% , [ A 18 52 5 £ 5§
TR AR AL BE IR IR AL 25 72 T + B A AR 4 &
AR Hrh Y ST R e O HUR R 3). 2558 Y R’
Ttk DA Sk R Bl R R VRO 5 B, B R ST
Y/ Ho {EAE AR EL AL 09 ) 5 FR & (Bau et al. 19965
FE AR EE 2008 5 4T 1] SC4E, 2011) . W iR £5 1k &5 5 1)
T RFAE R % FH Bl R R 4 A M4l e A TR G R
FRAE , B RR SR AN E 3 YR G R R Y IERH
) B[R 4 52 5 B B 4R Cen IR A G R R Ce IE
TV % ,2016).

4.2 EfETH PGE %L

PGE & & BRI R, MR EM T HR, Pd 7E 8
SR/ R KA 4 R 205 5 107 (Borisov
et al. 1994) . TF Hb 3K & 43 5 ot B b, PGE 32 %43k
ALL Fe-Ni Jy 3 (9 Hu 4% b, i i ik R 6 4 B 1Y b e
A H 5 2 BE AR IR PGE 45 00 % 14 Hb 18 = B # BRORE
B IR 2 2 A BCR9. HAh f Y 3 o fE S Tk B
# PGE 5% (Anders and Grevesse, 1989 ; McDon-
ough and Sun,1995). V5 K ¥ 1l & 44 45 5% PGE
Y Pt & s, KM Ru Al Rh, Ir 1 Pd & &
BAK . Os & B AL PGE PR AR X & R e . n Ir
vs. Pt 2 Rh vs. Pt B8 T B39 15 A1 e (3.
AHRBICZR A XS &5 5 BRORE B A7 22 S 80K, i i 2L
BB (Pt/Pd)y Fl(Pt/Os)y 8. 2853 BB B f7
FRUEAL S R B — 3 PGE #:0, I Os #| Pt i i
B RE Pd T E R T B (E 5). X Fp PGE Bt 4
5 2 4 R 45 R AE 2L, RO B A 25 i
2 PGE ¥ 5 F £ 4 & 45 8% (] 15 SC 5. 2006 5 ) %
BH4E,2006).

PNBEHTAE (2006) A A 455 Y PGE 3 2R A7
TEK B (3-MnO.) ZE 4500 WA, 5 5H Bk A 25 2k
B M AH ¢ 22 A K. Stuben ez al.(1999) 1A N PGE
FEE VAR EIE b i e AR TR Gl A B AR L
Halbach et al. (198D WFFEIN W E &SR M Pt & &
FEZFNVIOREERES L RKES Pt 2RI
FEAE. INIBE W45 2006) WA A 13 7K 05 B2 1Y 722 Al J2 3
g5 b 2 PGE 2 5 i) £ 2 A . Halbach ez al.
(1989) R 7 H A -7 1 L1 DX A4 485 76 R 03] s BRAR R
MEERIR & Ni A9k B G LI PGE A9 TR X 42 45 15 7K
FIHL AN 5. A0 15 B 25 (2006 ) X 75 K S 7 90 15 46
4551 PGE HiBR fb 20 0 X6 b % BB A 58k M
KA Pd 7155 A Pt IE S8 0B 2 I R 38 4
PGE A RER I8 T Mo /bWy 5T SR T 45 & Sl 4555 9 PGE
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MTSm 28 3 TRURHE B AR Y N YT Re 28 5 i S
PSR AR BT Os, M 5e th B REY Sm/Nd Fl s 19
Re/Os, Mk A VETE Z R A KRR DL K H A 511
HA R R Sm/Nd #l Re/Os $RHE , 5 I & 46 25 5¢
9 Nd 5 Os [FIf0 R K R BB A 25046 /R 45 7 1 W) IR
JE M. B AT £ R K h A e A LA
AEF|JLTF4E 2 18] (Alibo and Nozaki, 1999) , {& T ¥
IKARG R Y JE 31 (2 1.5 ka) L WK () Nd R4V 25 46 B0 A1
AR 1l S5 g s B3 R O AN 1 A1 (] 6a) BTG ST R AR
W K s B R A K 35 4 ~ 60 ka (Burton ez al.,
1999) /& LA I 7K 5917 Os/™ Os 35 3] - 7 ([
6b), Bl Os [6] fii & J2& 25 Fl I X F #5719 45 R (Fu
et al.,2005;Klemm et al.,2005).

KRS TP e IEEI N —6.5~—2.5
(Aplin et al., 1986; Ling et al., 1997; O’Nions
et al.,1998;Frank es al.,1999) .08 P Y 5 & S
PKI Y Nd, 17 Bifi 7 A B2, 5 b — 2 2 BT G K R
M) € o N —44.0~6.7 (Banner, 2004) . 38 4 K - ¥ 1
IKEY € (O 2y — 3, ENEETRIE K 1Y € (0 294 —8,
KPGHF K e (0) 2428 —13(Ling et al.,1997)
Van De Flierdt et al.(2004) B 38 & B, K 7 i
K i 5 VR R B S R PR A N BRI, ELAS [ KR
45 7e 1) Nd [F 0L 2R W A7 78 22 55 (B 6a) 1
i e\ RN B - R U R /i 11N NE YT 1 R
JIE R AL 25 85 /0 o R T v B AR TTORR ) B9 s A =X
A6 T BRI A5 (Piper, 1974) , X 5 &
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KPR S 4558 Os [R 7 23 BE 0% 84 H 5 1 0K
Vel B B and 6b B9 2 (Fu et al., 20055 Kl-
emm et al., 2005; Klemm et al.,2008; Li et al.,
2008). H H KIF KOs/ Os £ 1.01~1.06
(Ravizza,1993) . ] Jii il A B9 °F- 2" Os /'™ Os 2K
1.3, Hb 0% A db A6 4 BT B9 Os/™ Os 2924 0. 13
(Ravizza and Peucker-Ehrenbrink, 2003). K H &
(MORB) Z#UA B Os/1™ Os — 0 0.126~0.140
(Gannoun et al.,2007), B Z R A (OIB) # A A
AEEHADINALHS Os/" Os H i #2 5 (Dale
et al.,2008). F B 45 52 YT Os/"™ Os 7£ K/T 5t
T 9 5 SR BEAR BN 5B T Kl G A L &L E/O
A2 ) AEG B T A8 2 o A 43 ot R 8 Bk 5 XA Y 25
4 1E i (Ravizza and Peucker-Ehrenbrink,2003) , I
JE¥T0s/* Os —EL& BT YA 5 iz 3
S KBl AR B A B 45 B (Reusch ez al. s
1998) , B & /R & 4 45 72 19 PGE 2% 18 U5 & % [ 5%
7o IR JE A2 k.
4.4 EH4FE REE R PGE BEF R

K R U 2SR W % L REE' | RE-
ECO; " .REE (CO;), REEOH*'" i X fE 75, 3
HPIREECO; " AF M La Bl Lu BkIRE:EZ 5B F
B H 34 £ (Byrne and Kim,1990;Bau and Kos-
chinsky,2006) . i + 1 2% 70 & 1k 2% Pk BT AH AL, J6 H:
AR IC R e Z 0] DUA B AR & 445 5 NI
KA E R L R ek £ Ce (Ce f7 Ce® A
Ce'" L HABITTREAA A, Wt B A W31 Ce 1E
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(1) Ce 5% R AR (L 4D .40 5Bk 4804k 4 DV 7K
B &Y Ce, fli15 Ce ¥R BEREAR, -T2 Ce #EA
S55C I HORFEAR, I 59 4558 Ce 50 R AR
72 202 Bl 435 50 D\ i 5T D S i) 409 38 S AE i 7
FRIE R B E 1 Ce IE 5 1 H iK1 Ce
R RE 2 X (R AR de i A TR B IR T U8 T A K
i A7 7 T 85 R £ v (T VT 0% 45, 20155 28 3 8 5%
2015) , M HFVERERR b HoA 5 KA R 1Y Ce £ 579
FRAE, &7 4k A& K 1Y F R 2 B A IR )
(Lécuyera et al.,2004;Shields and Webb,2004) .8k
A ALY CELAE & B 470 N 2 4 B 45 %) (BRR AL L
MR AR ALY VB U A E A AR K TP Sk
M Hob R Ce IE 3¢9 O VE H AR 4170 DLk A
AALY o, BoR Ce B 5 W R R 1Y 2 53 LI R #h

M8 TV 5 6 4 e e 22 42 R A5 B ) o R i O
Forp A it sak 107 « GO, T A 3k B B R AL Y
T VE R AL T 2 K WAL 20095 5K & T4
20115 5K B JCAF, 2015) o MR 1 7K rb s e B 4 5096
KM £ BB 107 ¢ 25l C(Alibo and Nozaki,
1999) iy # Y e it g 1 2o 2 DRI e J5i g oL 4
T 1S Sk A8 A ) T s I s A AN % i K 2 AN
2 (0. 92 BR b K oA B, BR Ry 3 5T P s A ) T
K5 BACHEK B 1B BoR B3R Ce W
(Lécuyera et al.,2004; Shields and Webb, 2004),
T 7K R s b B B R R R R A AN R DR B
AL 2R A o i K R I FE A i DL 7 R R
HE A5 Wy ot <y 18 s 20 96 2K B 09 b 25 1% 55 T I K
M A BT AR A0 SR T AU TE i R e W 2R A
g3 K sl SERR B A BT iR N 5 )
DB 26 R ) 2k i S A0 45 B R 3h 2 H RTIR BT
T A2 43 o 0 I K P ik 25 1 5 il e R T 28 )
JBT o Bk AL ) R R A 8 B R R WO AN XS Ces
CATRWF 5 & I — M Bk 5 AL ¥ b Y/ Ho (EAR T
Je 2 U MK M B Eh 1 AT | T R vUaE 1)

Y/Ho {8 (fF: 1 3C %, 2011 ATV %5, 2016) , 5 Ak
AT KR Ce ] Y Ao FLA LB B AT
BR T Ce Y Ab, R SA ALY M BR ER F LA 5
i e s A 5 A BT, X 5 i K iV H AR 400 Nd
[F) 37 R FRAE — 20, B AR 7R K f - i ik 2 2k A
Kbl (Piper,1974).

Halbach ez al.(1989) I\~ , /K Hh ) Pt 2 22
P PeCL* 1 PeCL* BB A7 75 L 5 2 A H BT o8
SR I EE . PGE K h FZ DA F K S
M fEfE, Hop Rh oy +3 . KR Z D +2 Mok
# 44 M 17 AF (Halbach er al.,1989;Stuben e al.,
1999). PGE 7 718 i B 2k o0 #1882k 7 e 1 1 Ak Al
B b B A S TR AR A (E SRR A
PGE #& JLR M AFTE 22 v TEZ B 6 K5 W A8 it
YE T B AR AK VR T i B 468 7] BE 5 80 PGE & A 4y
5t (Barnes et al.,1985) M4 Os [F] 47 2 Py & 1]
PLE W, & 84558 i PGE T8 IX 9 i & A8 ki), &2
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W 1L PGE £ %6 2 &t DL N8 78 2 2 8] 1 LL (8 A7
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1522 53 o [R) I FE A 6] S8 AL 30 D 25 10 R AR 7 A7 A
FT AR (Hodge et al.,1985;Sawlowicz,1993) , 5 E
1K H Y PGE #EA B & 4 4552 & 4B T 38 5400 5 4]
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