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Tab. 1 Sampling stetions
Wb i B B 7 Q) VR NGV VO
my | Mo w (%)
KD17 2470 3 8o5¢ | 15°21 | ghxm 0.90 | 17.74 | 15.98
KD18 3 400 2 | 2828 | nsear | g 0.85 | 18.42 | 15.73
KD20 1070 1 |owrcer | useaw | s | 1az |o18.14 | 20.26
KD21 2170 1 16°56' | 114°23 | g% | 0.97 | 18.67 | 18.12
KD35 1500 | 2 17°100 | 113°03 | %k 114 | 16,99 | 19.37
KD23 1400 1 1646 | 114°36' | ik 0.95 | 17.32 | 16.52
KD29 1250 1 16004 | 114058 | gk 0.76 | 20.39 | 15.51
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Tab. 3 Concentration of rare earth elements in different layers of ferromanganese.

nodules (crusts) of the South China Sea

(%m% ZREE ZCe zY ZCe/EY
1 2 444.30 1986.00 458.30 4.33
2 1986.90 1553.60 433.30 3.59
3 2 055.10 1625.50 428.60 3.79
4 1987.30 1536.00 451.30 3.40
5 2026.20 1562.00 464.20 3.36
6 1880.20 1520.50 359.70 4.23
7 2 316.20 1890.00 426.20 4.43
8 2298.70 1847.00 451.70 4.09
9 2526.30 2 040.00 486.30 ' 4.19
10 2 480.10 2013.00 467.10 4.31

(’%{D?s{) ZREE ‘ xCe Y ZCe/ZY
1 1583.50 1257.50 326.00 3.86
2 1681.90 1385.00 296.90 4.66
3 2137.80 1759.00 378.80 4.64
4 2 119.10 1672.00 447.10 3.74
5 2 130.90 1711.00 419.90 4.07
6 2566.50 2225.90 341.50 6.52
7 2 440.60 2096.00 344.60 6.08
8 2199.70 1716.00 483.70 ) 3.55
9 1780.00 1411.40 368.60 3.83
10 2 369.70 203.80 331.70 6.14

1) KD17 si%ekihsss, KD35 uinysEst.
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RN
3 SE(EPHLTERRE
3.0 WREmLEKRE 25T Nacl f1 (NH,),S0, BK&HR KD17 &7k
KD35 5, ERHEBMAR LN 0.096%, BREEBX T Z FELRE RS
TR L6 RC(TL R ARG 01%), B TRAERARERHELEPEEWN,S]
EE TR, NS RGP RIBER L XREE>0.096%, XXHEE
SR(R)PRLEBREETFHRABRM, TAEUERAREREETH LT WS
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Fig. 1 REE partitions of ferromanganese nodules (crusts) and rare
earth elements of the South China Sea

@ #5%; b HB; ¢ KPHEAR d APRE(DMEEQITRY,

Bz, X—ERSAEECBREE TSR EEEARY R L Ea e A
(HAHRES%,1989; BREHERE B EPIRHT,1989; B —Pi%,1990), REARIEE & (GE)
g S 1 3 B Sk ) B (52 )W IR M K T RO B

3.2 #E%H (B BB LSEETENXA HWE2, R, TREEH -
(ZCe), BEBML (IY), HE%FELEZGE)TH Fe, Mn ERHBTWEMERE, XE
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TESE, TR A B, AT T AR RIS 75, W i R IR 2 Bk B L B K i B A8 A, BD
Ay Fet, Mo SAMKAIETIE (MR, 19915 Courtois, et al., 1980), M
HERPIIRAC LR EARTESE, MK LY FEFHKEL K Fe, Mn £4EH T,
TSR SR KRER, fifE Fr, Mo RAGL, RERAR—EHELE
BT 3k, X MR A iR A 1 B, T s S IR s, EIN, Fe, Mn EAt
WAL DI R T R LB KR, BT MnO, WOTERIRME T Ce't [E54L, [ Cet
ST R(ERHEE,1984), 884 #GE)H Ce 2ERE (B (a),(0)), Hik, fEH
N, B g B4R 2 B (G ) R B0 TR, Atk Fe,Ma S LHTHI 7K 40900 B 2 76 £ K i
AL, SRR B, B 48 (5E)rh Fe,Mn 5 XREE,3Ce,XY EFEMX (B 2),
WERHTHEEEH(GE)EER 2.454,1.424 § Fe,Mn S /LMK WHERE 5-MnO,
R, MAFRESEEEREEH 108 G (eEr ) B R(MBEE, 1991),
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Fig. 2 Relationship between rare earth elements and Fe, Mn in nodules

and crusts of the South China Sea i

2 SREE = —497.07 + 133.92 Fe, r = 0.40; b XREE = —506.67 + 141.61Mn, r = 0.58; c XCe =
—373.41 4+ 109.31Fe, #=0.36; d .XCe= —426.46 + 118.21Mn, r=0.54; e XY = —140.99 4+ 25.59
Fe, r=0.52; f Y = <80.28 + 23.41Mn, r = 0.66, ®%%5kx%; O BEE=E,
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ng, 1985), &H(GE)H Al TEAEKEREEZNE ARER, NN SH L2608 %
(r = —0.54), Mtk (%) Co, T HBBHENLBIEGEL (Co®t/Cot* = 1.84),
KRS Mo* B RERITELE , 7 DABE 2 SE8 8 IR B 1 ST R (iR 8, 1990), AT
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Fig. 3 ¥Sm-Ho—ZXLa-Nd—ZXY-Lu + Y diagram of the South China Sea

@ HFE ISR O VRIS B A w WA RIENE s A M I KA s W AR BT RY s DA PRI BE

B 4

HEBS R AKX REILBARY,
2N
6.00¢+ (o \
N
» \ .\
\ e \,
5.00F \ \
= o
A %"\ -
A R
E N
5 400 SV
Q - AN
L
3,00} \ 4 \
\ \
L \ \
4 A\ +)
\ |
2.00} \ kY
Nx_o 5,
1.00} s

0.20 0.40 0.60 0.80 1.00 1.20 3.00 4.00
Eu/ZREE(%)

(crusts) of the South China Sea

SRR IR R EAH =Ce/ZY 5 Eu/EREE(%) HIXR
Fig. 4 Relationship between 2Ce/ZY and Eu/ZREE (%) in nodules

0 N I L K R R A N TER AN IR A B REK S (I AT R LSS
B (Mn/Fe>2.00); +%AFHILBES (Mn/Fe<1.50); kA AFRIBIRY,




312 ®#® ®# 5 # & 24 &

KD1745%

—

| 2SS

fe

- =

s MESEERGE)SLARREENXRIBESNERERD
Fig. 5 Relationship between nodules (crusts) of the South China Sea and
volcanic nock of Jiangxi Province (by Li Quanxing)

HE3AN, EEERERKFEETEELTES SLa-Nd, 4 ¥Sm-Ho X
B, 5A—#WABENERERLE— MR AF—FHAREE TLa-Nd (EE, & 4
B L, R e (E)RAT R & FELES 3Ce, # Eu [X(Eu/SREE% <
1.00) ;BB (F)H 2Ce/3Y hAKHELBERTE RS, AIELREH>450,H
ME5EREREABE—IXE, EEHAKLH<3.00, SREE . APFEINSEERER
XU, E3. B4 WERMIEATEEBERGDTRE AR 5 R kB
Al , Ei X E—F L TR B M i R BRE: = %, | ‘

MBEERERGE)TR L EAMEEEN 100%, EEEMYE REZRE KL
WS 0 AL S B R, HLRS R R4 BR AR ST PE IR0 B K s L5876 1 e 4 i RAE 2R UL (B
5)o XRFRPMEESEEZ(GE)TRHEATREEERE KILBEIHRKE, FREREER
GG FEEREW, SG2GE)T K/Rb 8/N, 2 7E 10—223 Z[H], #KEHAE
100 £4, AN Z&KETE Ni,V 1 Si0, FEEAEXRE—BHNY, ASEER IR
RyiAs R, SE2EGHERBMXPOEENMSERORET, mEELEERT
Ly, B 2RISR S (BREBERE ZE TR, 1989),
4 45E

EEEEERGE)ER LSRR EISSREE RS | R 1, APk
GEREEXIRYSE 3 #U L, ER L EEUE TR B EE,

HESEERGPR TRy ENEAEE, BB 4, ma%, HEM Ce ERE
Eu SHAHE o -

RS EEECGE)T R LR RIE, EE YRR R B S A WAL, BT R,

1) FaNE HEEEERGORREX.



3 WITE. E2N: MNRESRGOORETEARILE 313

£ % XX W

ERBE 198GEREBNR LM E SRR R ERE % 3 5HHE,15(6); 501514,

BHRES, 1989, FERENNYM L TR, HEEE, 8(2); 93--101,

HRGHERE BT 1989, K P AR SR FURZER G (1985—1986) , % 2 AR 3L » 77— 84,

EREE RS B HIH TR 1989, B MR B MR &S R -T7(4): 1029,

X —FH%, 1990, B KRS RITRY R IR L T B> JIR 2R -8(1): 3743,

B IE, 199 L BRI B A R BR (L FRFEM ESREWA 11 R Mn/Fe Z0BRNH-HER¥,9: 970—

978, . . ! N .

BRI, 1990, kM A BN ES B S B HHE R R K STURIKEIRE R - 8 5WiH,21(4); 364—373,

B E, 199 LB RIS SN IR A T R B X 10 B 2430 ,13(6); 862873,

Courtois, C. and Clauer, N. 1980, Rare earth eclemets and strontium 1sotopes of polymetallic noduies from
Southeastern Pacific Ocean. Sedimenrolory, 27(6): 687-—695.

Elderfield, )H, et al, 1981, Negative cerinm anomalies in the rare earth elements pattern of oceanic ferroman-
ganese nodules. Earth Plener. Sci. Lew., 55(1): 163—170.

Moritani, T. et al, 1977, Description, classification and distribution of manganese nodules. Geol. Surv. Japan
Cruise Rept, 8: 136—158. ‘

Zhao Yiyang, 1985, Some geochemical patterns of shelf sediments of the China Sea, J. Chin. Qccamol. Limnol.,
3(2): 200—211.

GEOCHEMISTRY OF RARE EARTH ELEMENTS IN FERROMA-
NGANESE NODULES (CRUSTS) OF THE SOUTH CHINA SEA

Bao Gende Li Quanxing
(Second Insutute of Occanography, SOA, Huangmhou 310012)

ABSTRACT

Five ferromanganese crusts-and 6 ferromanganese nodules samples collected by the Joint
Chinese-West Germany Geophysical Investigation Team in May—June, 1987 were analyzed for
their rare earth element contents by means of X-Ray fluorescent spectrometry. On the basis of

study of 15 rare ecarth elements detected, the relationship among rare earth element concen-

tration, source, as well as distribution pattern and associated elemenis was discussed in de-
tail. Results show that 1) The average concentration of rare earth elements in South China
Sea ferromanganese crusts and nodules was 1625X10~% and 2 167 X 10~° respectively. This con-
centration is 1—2 times higher than that in Pacific ferromanganese nodules, 5—6 times higher
than that in North Pacific sediments, and 10—20 times higher than that in South China Sea
sediments. 2) Distribution pattern of rare carth elements in ferromanganese nodules and cru-
sts are basically the same. Ce is positively abnormal and Eu deficit is not obvious. Results of
comparative study of associated elements, sediments, and rare earth elements of rocks show
that rare earth elements in ferromanganese nodules and crusts were deposited mainly in South
China Sea medium-acidic rocks after they had undergone weathering and wetting.

Key words Ferromanganese nodule Crust Rare earth element South China Sea



