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Fig. 1 Sampling location of Co-rich crust in the
Mid-Pacific and South China Sea
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Fig. 2 Structure of Co-rich crust in the Mid-Pacific and South China Sea

a. Polished Section of CA06; b. Polished Section of CB02 and CB09; c. Polished Section of CJ01; d. South China Sea
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Table 1 Rare earth element distribution of Co-rich crust in the Mid-Pacific and South China Sea X107¢

. FREFBEILX FTERETER K Bt b 7
i CA02 CA04 CA06 CA09 CB02 CB09 CBI2Z  CJ01  NS52 NS52-1 NS57-1 NS57-2 ES; §
La 265 201 292 177 273 253 316 224 260 152 189 215 18.00
Ce 994 815 1628 1027 923 1385 1165 786 1358 967 1414 1526 42,00
Pr 60. 1 38.4 51,6 332 589 52,8 580  49.8 56,6 34,2 42,3  47.9 5. 00
Nd 255 165 209 143 254 216 250 220 243 145 177 205 20. 00
Sm 56.8 35,2 41.0  30.6 56,8 46,3 52,9  49.2  60.8  36.7 44.5  50.0 3.90
Eu 12,9 822 9.15  6.97 12.7 10. 4 12,2 1.5 13.4 7.99  9.60  10.7 1.20
Gd 61.2  40.6  53.2  37.2 0.7 50.7 6.9  52.9 67.3 38,5  49.5  54.7 3. 60
Tb 9.11 6.11 6.90  5.29 9,37 7.04  9.00 8,07 9.84 566 6.68  7.62 0. 56
Dy 37.1 27.7  26.7 36,2 41.8  28.6  37.2  40.2  39.7 25,2  20.2  30.2 3.50
Ho 7.70  6.09 5,84 8,31 8.86 5,93 8,55 859 8,55 5.24 5.8  6.11 0.76
Er 20. 4 16. 4 16.1 22.9  23.7 15.9  23.5 22.6  22.6 13.6 15.3 16.0 2.20
Tm 2,94 2,45 2,42  3.50  3.46 2,36 3.37 3.29 3.18 1.98  2.15  2.24 0.32
Yb 18.7 15.8 15,9 22.5  21.8 15.4 20,9  20.6 19.5 12.1 13.5 14,0 2,00
Lu 2.74 2,40  2.40  3.46  3.24 2,23 3,23 3.09 2.98 1.85  2.08 2,12 0.33

2LREE 1644.6 1262.9 2230.7 1416.7 1578.7 1963.0 1854.5 1340.3 1991.7 1342,6 1876,.7 2053.9 90.1

> HREE 159.9  117.5  129.4 139.4 172.9 128.2
2Ce/3Y  10.29 10.75 17.24 10,16 9.13 15. 31

167.7 159.3 173.7 104.1 124,3 133.0 13.27
11.06 8. 41 11.47 12.90 15,10 15.44 6.79

2.REE 1804.5 1380.4 2360.1 1556.1 1751.6 2091.2 2022.2 1499.6 2165.4 1446.7 2001.0 2 186.9 103. 37

E:ARPFEBUREARETHEEEERE _BENAN THAESHEIaTEN¥REESAF AN R A SO a0 . FESR
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Fig. 3 Distributive pattern of rare earth element of Co-rich crust in the Mid-Pacific and South China Sea
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Table 2 Layered rare earth element and trace element

distribution of Co-rich c.rust in. t.he CB . K@@iﬁg%%%*ﬁiii%@gﬁkﬁﬁ
Seamount of the Mid-Pacific 10 (% 3). Fob SRR B A7 M+ TR

WE o OPEE PTRORE BEEQII0X10 ), EAXBHEHERSPH L

= R SEHE MR BB MR R Y. BB Kiribati 18
Fmm  Mmm Emm 42 mm L SER R o A L X AR S o

Co 03T 3813 ZSe0zizz 3E07 Wi I’ . SBRES. Ce tEAREAH
;‘ jizz jzzz zzz jjf: fzzj IR M AR Y N - oK P 8 LK R B RS . 4
o ae s em 1w s BT BB 4 168 R R E 18 L Kiribati 1§
o e e s s s i HEH N T AR BE M s AR AE Ce CRZEH

Sr 1141 1175 1468 1504 1298 HBETPEENBELLG . FHSEEERES
Ba 1384 1573 2487 3003 1930 GEENENLMERREEFRAR, P REEBLUXE

Zr 427 811 1209 810 897 HEEEE . FEES. DA EALBERMK.
Hi 5.92 8. 86 13.7 8.56 10.3 EHEBEEEEP EuTENSBESRERES
Nb 49.3 644 731  59.6  56.5 (15X 1075) , B {2 28 B iR 5% (5 X 10°°) , B 2 4
Ta 0.58  0.91 111  0.97  0.81 %36, Eu RS Bl S EE (B i B BE)
Th 3.2 6.8 158  16.0  18.4 R . ER . SR ARG EEES.
A S Kiribati % L1 ot F 098 . B A 30 1L X T
N L65 1'21 11'8 249 “,;4 BRBL . &NER. . AGHHS., KELTH Eut
Rb 8.58 140  6.02 252  8.69 ATBBRESHRTTRORKOFTWAHR X
Cs 0.58  0.19  0.20  0.48  0.56 HEBEBRKAET YA TRERHIAR.

Be 5.35  4.79 1.4 12,1  6.94 HTF®H T cEEE K &Y EEE LT
Ga 878  9.12 132  13.0  11.0 FZLAE), MEEBKEHNRFTBEFERKAH
Cr 12.1 8.70 11.8 12.6 13.9 B (1000 )0, AN, BKEBETTESE,. LLE
v 423 443 613 631 476 EREERTENT EREAB SN, KO XA
La 218 200 285 279 253 B 51 DA R XS K 3R 5% R B/ 3R 8 A iR SR A 1

Ce 1109 1148 1611 2134 1385 B A5 4k % B B AR X MG K IR RS + TR M A
Pro 622 Az A4 o8 on8 AR EE BN, SEORF R RS

NI e e o A F 7= M B B 4 5 0 £ ST BB A
Sm 59.1 40,3 38.9 42.9 46. 3 j([7—9]

Eu 13.6 9.14 8.75 10.1 10. 4 °

Gd 62.6 44.8 47. 4 57.3 50.7

Tb 9.57 6. 36 5.91 7.15 7.04 5 ‘i;j‘i/t\x

Dy 39.7 23.7 23.3 25.1 28. 6

Ho 8.33 5. 00 4.88 5.61 5.93 PRI L ESBERBEENERERABL.H

Er 22.0 13.5 12.9 15. 4 15.9 RCHAnTRE B2 4 BEZ8EE84m . 58
Tm 3.24 2.02 1. 98 2.25 2. 36 k%ﬁ?ﬁb&%&ﬂ(*ﬁﬁﬁﬁiﬁ?ﬁﬁg%o %%EPE
Yb 19.9 12. 8 13.3 14.6 15.4 élzﬂ”%tt%ﬁjmﬂﬁﬁétb)‘%ﬂ?%ﬁiﬁﬁ*ﬁéﬁ%
ZESEE 1 ;:110 1 615‘2:.910 2 1‘299.776 2 222.580 1 2;55.300 WWY@ﬂ(EPB(JﬁiJ—Ei ’ ﬁﬁ%% *ﬁiﬁi‘ég
> HREE 168. 21 110.13 111. 56 129. 60 128.17 ig‘j(“o]o ﬁﬁ#mﬁ%ﬁg%ﬁ%%ﬂiﬁi%j{ﬁ%ﬁ
F1% Ca K. Th.Sr 5 ¥ .S AWM P 2L KR

2Ce/2Y  10.62 14.74 19.09 20.02 15. 31

SREE  1os 1735 2o41 282 2000 WEEhBMB L RERTIHREE. BETE

TRV K B R o A A B S LA R E L
RRFHRBERFERIBARER 5.
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Table 3 Rare earth element distribution of Co-rich crust in different sea areas x107°

T i3 ¥ La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu S8
il =3 8 204 1316 45 192 48 10 52 7.4 31 6.4 16.9 2.4 14.8 2.3 13816
FEHEEE 4 250 1091 50 214 46 11 52 7.6 34 7.4 20,2 3.0 18.9 2.9 1661
KBAHS 19 307 1100 56 261 54 14 55 — 52 - 31 — 28 4,2 1962
EREHS 32 288 1277 54 260 51 14 61 — 49 — 27— 25 3.6 2110
O REE S 11 212 901 34 151 30 8 39 4.8 — 82 24 3.6 24 3.9 1444
FEREE 1 293 933 61 301 62 15 63 9.5 57 10 27 3.6 26 3.6 1865
YRGB 4 196 1187 30 161 27 5 30 3.7 45 6.8 22 3.2 23 3.5 1743
Kiribati % 11) 16 278 1065 66 268 57 14 66 9.7 50 10 27 3.9 24 - 1938
AR 2 171 1091 26 125 23 6 47 3.2 37 6.6 19 3.1 20 2.9 1580
WK 3.4 1.2 0.64 2.8 5 0.13 0.7 0.14 0.91 0.22 0.87 0.17 0.82 0.15 17.15

EARFERTERESET TR LTRSS RERER | OF9HE, 8 0 KRS RO 8 KRS SR 12]; R P —"RA KRG .

BEMATEEHNEHERHIR L TR LB TAE
Ko FRER T AR %ESEK PRI ETE SR
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RARE EARTH ELEMENT GEOCHEMISTRY OF Co-RICH CRUST
IN THE MID -PACIFIC AND SOUTH CHINA SEA

CHEN Shou-yu' ,ZHANG Hai-sheng?, ZHAO Peng-da’

(1 State Key Laboratory of Geo-Processes and Mineral Resources,China University of Geosciences, Wuhan 430074, China;

2 Second Institute of Oceanography,SOA,Hangzhou 310012,China)

Abstract: The rare-earth element (REE) concentrations of Co-rich crust from the Central Pacific Ocean and
South China Sea were determined using chemical-digest ICP-MS method. This paper discusses the REE a-
bundance, distribution features in different layers,and REE participation patterns of Co-rich crust. Our re-
search results indicate that: (1) The REE concentrations in Co-rich crusts of the Central Pacific and South
China Sea are distinctively high, and REE content varies between 1380 X 107°* ~ 2360 X 107%, 10~ 100
times higher than the REE concentration of crusts from water sediment and seawater. (2) The REE partic-
ipation patterns of research area and other sea area are similar, The TREE is relatively enriched and the
HREE is in relative depletion, (3) Content of Ce and 2 Ce/ 2 Y is decreasing along the growth layer of the
Co-rich crust (from bottom to top). (4) Different sea areas have great differences in REE concentrations of
Co-rich crusts. REEs in Co-rich crust are the highest in the Hawaiian Islands, and the lowest in the South
China Sea, with those of the Mid-Pacific seamounts in between, The rare earth element distribution charac-
ters indicate that ocean environment for Co-rich crust growth is different from each other in different sea-

mounts,
Key words; Co-rich crust;rare earth element;Central Pacific;South China Sea
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