ISSN 0256-1492 FTRNE ST TR I L R 7S g 839K 3
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.39,No.3

DOI1:10.16562/j.cnki.0256-1492.2018071001

P 7 D 0 LL O 4 5 O 0 4 L B B A 2
HHE

XX ERREASR VERR

1. R 2 ot i 2 0 5 DR VR b T B S 56 = (R RS D) )M 510301

2.7 B R S HARE R LR WD IR S AR IRE L % & 266071
3TN P BT R A Ry, )N 510760

LR REEREGER T RAE W ERLRE, M 210023

WE .S TAFRAXESELECOTHARFELFHFERARCERBEN B ALEELEEE O AIE Y, AE
BERBEFSL LR OB RELE EAFEHA L RTT X HEHH AR LEALTRARRG . LR 2T
BRHTHIAKRBRET AL SR E/GT BRI HERRERPRE, St THENZIALEF RS F A 10~15um ¥
MR RA 0. 5pm ARKADWILR, M TRXFELT. S50 Mn 48 &, 53 REFAREXLFLAHRA %42 Cu.Co
PN ASTER, TREZZEARRESZIANLEIAMA R, THARBEAFWAARALE T T ZRKRRG A2 REE
WA AR, AR A AR R AT, Mn £ B R R T A R R B KoL & % KB A AE A Mn;Fe 5 Si L
FHRABKRLER AR RAERY K ELIERERBAMGYh, HEFFHELETAET RARE T LAAMEN TR
Bl R AR PR A L E A RARE AR, SR A ES B T AR T ) SR E A,

KA 4k AR 2 T M RAC R B AR KRR B 5 e

HE S %S P736.21 X ERARIRAD : A

Mineralogy and geochemisry of ferromanganese crusts from Guanshi Seamount in the eastern South China Sea

LIU Xingjian"" >, TANG Dehao’, YAN Pin', GE Chendong’

1.CAS Key Laboratory of Ocean and Marginal Sea Geology s South China Sea Institute of Oceanology, Guangzhou 510301 . China

2. Evaluation and Detection Technology Laboratory of marine mineral resources , Qingdao National Laboratory for Marine Science and Technol-
ogy, Qingdao 266071, China

3. Guangzhou Marine Geological Survey, Guangzhou 510760 . China

4. Key Laboratory of Coast and Island Development , MOE , Nanjing University , Nanjing 210023, China

Abstract : Although the mineral composition and geochemistry of ferromanganese crusts in the open ocean are well understood
to researchers, those on seamounts in a marginal sea remains little known. In this study. two ferromanganese crust samples
are collected from the Guanshi seamount located in the eastern South China Sea (SCS). We analyzed the mineral composi-
tion, microstructures, and major elements contents of the ferromanganese crusts, by means of X-ray diffraction (XRD),
scanning electron microscope (SEM) and electron microprobe. respectively. Both of the two ferromanganese crusts are dom-
inated by vernadite with a small amount of geothite, while the detrital minerals dominated by quartz and feldspar. The two
crusts are all striped in microstructure, with pores of 10-15 #m and holes of 0. 5 #m in diameters. Compared with those from
the open ocean, the crusts from Guanshi seamount is higher in Mn, due to the volcanic eruption near the Manila Trench,
and lower in Cu, Co and Ni contents due to the higher deposition rate and higher adsorption of organic complex in the South

China Sea. Mineral composition and element ratios indicate that the two crusts are both hydrogenetic, without obvious phos-
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phatization. The element ratios and correlation of elements show that Mn mainly deposited from the dissolved Mn supplied

by volcanic eruption and the weathering of basalt formed in the post-spreading stage of the South China Sea. Fe and Si ele-

ments are both derived from volcanic, biogenic and terrestrial materials, and also affected by the adsorption of tubular

worms. Two crusts from the Guanshi seamount in the South China Sea are formed by the slow accumulation of dissolved

chemical elements of seawater affected by upwelling under an oxygen enriched environment. The temporal variations of ele-

ment contents in the ferromanganese crusts reflect paleoenvironmental evolution history of the South China Sea.

Key words: ferromanganese crust; geochemistry; mineral composition; hydrogenesis; Guanshi seamount from South China Sea
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Fig.1 The three-dimensional map of Guanshi seamount from South China Sea
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Fig.2 Petrology of Fe-Mn crusts 01 and 02, and Point 1-19, point 1-10 from the top to the

bottom of Fe-Mn crusts 01 and 02, respectively
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Fig.4 SEM images showing the structure of the Fe-Mn crusts 01 and 02 from Guanshi seamount
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(01=DBalck point: point 1-19 from the top to the bottom; 02= White square: point 1-10 from the top to the bottom). A portion of Cu,

Co and Ni are below the detection limit. Cu are Balck star and White star in crusts 01 and 02, respectively

4 HHE

4.1 FiEiELKESE T MR FHRE

A V7 T A T LR T L i T U 1L R
FEH) Mn,Fe,Co.Cu Fl Ni g 1 i, HH
WLk 45 52 19 Mn Ml Fe & & % ¥ 4> 91 K
31.8% A1 16. 8% (£ 1), WFFEIX Mn & AR T K
PERNL 2RI B 45 78 Min & L0 5 ORSE R YJC
WEILET 2552 Mn I (R DX ] i 58 F il
Ly B 3T 19 L 3 Bl R R i A G, A SR LA T
T Je hr g 1 R v e T 245 BRI T JE R T I 2 3 Bl
KB g (B 1), R Ak % S 2, T b Mn
JCE M, T BOE F0lg 1L B B AR S R K R
VS Mn JUR & & 5, A S WM Mn & = 1{H
e AL BRI Mn 9 50K IR 20k [ L g 9
JT, FLUT T A R a4 . Zhong SR & B M 1
L 5 R A e T M B o R 5 ek i 4 )y
A — 2, s Mn 50 40 @& 06 sh A 27, o
FIXMGILZE e Fe TS5 K PHERHENZ,
LB T ) 48 JE I 30 25 06 L B RE T RO VG VR 25 58 O i
7% .5.5% M 4. 1% (F 1, @EMELETH Fe F&
200 AT B8 19— A SR B R R B K i ) 5 A2 B R P T
5 SN -TE 98 A BEL P Bl U Fe 42 /0 i iz 31 K OF- 9 74

S LU o TR B RE Y RV VU R AR e I 3 2k 16 R 30
WA -1 B B R Fe fE HL KM L4552 X,
4575 01 102 H Mn, Fe Hl Si gt £ A 28 K.
457 01t Mn Ml Fe & i Lb 455 02 43 3l & 1. 8% .
1L4% . AT e 5 455¢ 01 2 1m AL KWk B o 2 k4 o
RBHK, 4isco2 S Fatlh 01 25 0.7%, 1l 8
5 R BB S S A, A
i AR TU R T WA 2 AR K78 0. 2% 7a N,
I L R AR 4555 Y Co, NIl Cu 7 B X
A3 0.09% 0. 1% F1 0. 07% (£ 1), §KiEL5E
M, 5 X Co Ni fl Cu &&= 8K, KFHL®R
1) Co & H MY X &5 7210 7~10 £5, Ni & & & 4F
FEIXHY 4~7 £ 1000 A4 e 034 28 K P R ED
JEVER Co RN XA 3 52 . Ni & B 25
X 2.5 5454 . WERIX Cu & AR 2 508 SR T
R BRI s Cu & 8P E90E KT R 46 Je 3 2
Wi I B 4572 0. 04 % AR T IF A KVESS 7€ Cu 5,
£ 3l gl R B i Co, Ni Fll Cu 5581
HIUTRFHEMK., —R4SERERRIG R, &
BRAGRgEFe R Kk b, K Co o0 &k A Bk AR 45
Fo R — A DR R A A5 G A K R
K, Co Fralifit; Rz & im™ . (HJEF A Lyle
4 DO M /N R R=16.0 [Ey,/(Ep)?] + 0. 448 3k
THE R 14552 01 F 02 19 A2 KO 44 1R 435I
2. 17M12. 34mm/Ma , #BAE 7K BB 45 58 (TR %



939 & 5 3 W X2 Ag 55 - T I AR 0 0 LR 5 7 00 0 ) A R b 3R Ak A AR 99
K1 ERKFEMEHLTER Mn, Fe, Cu, COMNIiBHEE
Table 1 Compiled chemical composition of crusts from selected areas of the global ocean
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Table 2 Correlation of chemical elements of Fe-Mn crusts from Guanshi seamount

K Na Mn Ca Mg Fe Al P Si Cu Ni Co
K 1
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