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Fig. 1 Location of study area and distribution of sample in this study
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Table 1 Statistics of tellurium content in crust in the study area
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1< 17K BR BT 18] B 5t 45 A~ 16 1 3 LU 245 7 1Y) i
JCE S R THOS, 2] TREC R T ma R R (8 3),

2 PTAC T WAL T P9 KR 5 g 4, &
FLENW ARG o W2 RSk . Wik, £
T00HR S T 1l , S 15 7K 28 1 400~ 1 600 m, & /K ¥
5000~6 000 m, 2 P71 L B 70 R 40 1R B H LA 3a
FIE 3b, il 702 7F MG g LA & B 3 4R 5 3 o
At F 30~ 50 pg/g Z A5k, Ay b A7 3/ F 30 pe/g;
MG2 ¥ L # 5t il 0 2 5% 5t DL 30~ 50 pg/g  E, X
LASKE 5 & 8 T 50 pglg, 2 F MG2 ¥ 1L 4 4 it 5
MG3 ¥ 1L # & Bl o6 2] & = 28 B 30~ 50 pg/g h E
MG4 1 1L RE 5l Bl O R & SR AS 5 T 50 pg/g, AL
RE ST T & RS T 70 ng/gs MGS 1 1 R /0 $0Re &
Hh, BiETCER &= INE T 50 pg/g, (A 1K SL T 70
ng/g. il JCF 7E 2 P A0 LA & AR R B fh s 2K
JIEJF 2 : MG4, MG5, MG3. MG2 Fl MG1.,

I 3R 1B MST I 1L LT BT A R S BB 4 P 7
2000~3 000 m /K PR AFTRZE N, FF b T LAV 1L bt
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10 A

RO DRENE SR PRTE S SRR
W WL W Wl Wl

I A LR R R TR Y B Ol 30~
50 ng/g( &l 3c), 7RI L AL ER A 1 AN SRAE B AL T R
T 70 pg/g.

T R 3T 4 5T 3 L R MW 2 7 L B RE i B4R P
T 2000 m 2Z A AR L L TEORD B REEE, MW I L A
i A A B K RV RS K . MW LT L G 28 40 A 4
B W, MWIN & AR & TR & & & T MWIS
L (FE 3d), B MW2 ¥ 1 RO % & 2w 3 T
o ANLA bR AR AT DA BT S 2R e B 2 v vfg L A T
IR LR B RN MW 5 T MW2,

oKV B L BEfL S T MR M2 L, T A
R A it A R IR L TR L R, AN AR 7
T IR AR . AR R AL ] A A ML L A A 3R
A3 A T L TR bR, M2 LR A T
5 AN /N L THORI G 2, ML IR LI RE o O G 2 AR,
PIINT 50 pg/g( 8l 3e), M2 LKL S T 2 5 AR
AR5 v, K 40 3 47 785 F 50 ng/g. T ER 7EH K
VR LR E AR R M2 =T M1,

3 B 1L BE A 3 I —— L1, L3 A1 L2
g1l 2 BRI S T-ARW, L LI AR E T AT
R SH A i L T, PR LT B A A RE R T L
B, BE S K IR ZTE 2 000~4 000 m Z [8] . 3 B
LB i O 3R 2 B 1 43 A B R A DX ([T 36),
SR B A AR AR L2 3 LR R G R B
30~ 50 pg/g. L1 Ll e R & & 0986 T AR E8;
L3 T LU b 2 30 v T V5 S, 7 3 ol 67 i T 2R 5 i A
AAK T 30 pg/g, WL AR AP A B ALRE TR A
50~70 pg/g. M oG 2 7E 3 B 1L BE A B R B R
FRAE: L2, L1 I L3,
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Fig.2 Comparison of average values Cr, of tellurium
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Table 3 Tellurium element and main element load matrix

85y

Fl1 2 F3 F4 F5

EULGEES R =] 5.963 3.951 1.734 1.653 1.153

T %1% 33.128  21.949 9.632 9.183 6.405
FEBUTE% 33128 55077 64710 73.893  80.297
Ca 0921  —0257  —0.098 0.131  —0.071

P 0915  —0276  —0.124 0.147  —0.060
Fe -0.835  —0.176 0.084  —0.282 0.159
Si -0.753  —0.497 0.130 0.251 0.023
Sr 0.671 0.058  —0.012  —0485  —0.059
Pt 0.637 0.088 0.166 0.527 0.218
Ba 0.580  —0.180 0389 0386  —0.141
Ti -0.579 0.245 0369  —0.207 0.481
Te 0.523 0.294  —0.005 0.481 0.416
Mn 0.143 0.900 —0.101  —0.073 0.111
Ni 0.042 0.893 0.133 0.116  —0.303
Co -0.421 0.736  —0230  —0.200 0.095
Mg —0.448 0.670 0.159 0341  —0213
Na —0.149 0535  —0.202 0.276 0.018
Al -0.500  —0.525 0.316 0517  —0.090
Cu 0.015 0.081 0902  —0.032  —0.038
Zn 0.501 0.417 0523  —0.041  —0.259
SREE 0.539 0.031 0.188  —0.119 0.638

I 2 0 1) T B P W 5 07, O DB s oG 3R T LR
it EESEMKZRAG GBI XR, KR
A1 R RS2 T B A T Y R ) O R T R
PR T E RS

fioe R 5 Pt HLAG AT 1) 2R fr R 50, BIF Y X 4
FERE S NG R 5% T R A& & (PGE) X Pt & &
U TEAR G, AHSC R B R 0.67, 0.60, Hir,
FEYAEHE ILRE A 0.60, 0.58, Hh K L EE S 0.75,
0.77, Ey IR P Hr 4 5 ¥ LB A 0.64. 0.60, 5 28 IR 1L
o 0.76, 0.75, 3£ B LB~ 0.72, 0.63, fifi o6 M
Pt 5 B H | R TR BIM S E R EOHGE, I
Wi il 7T 2% 5 40 15 70 2 AR T IC R IR R R b oRT LA A
] 1) & SE ALY, TERER Eh fb—EWE T F A L3R
B R L BT TE 7R B AR A R A

35 R AKXTEFEHEEHAEE TN

A FE RO PR R 2 e AR A R T R AR
AT 17.82~145.15 pg/g Z 8], “F-YI{E R 47.4 pg/e,
5 Y R PR AU A AT PR U DX Al 5 5T O T S 4
FHIE AL o HI A HE ROV T R ash A G i R A S5 A0F 5%, &5
A8 RV X 457 103 D RE R R T E & R
AT 29~191 pg/g Z ], FIMH A 65 pg/g?; o K
FACIRIE W 7 ASFE R PR TR & 53 pg/e, W
KPR LXK 6 AR S T 0 R 3 &
62 ng/g, H LT UL, KT Ml DX R A 4 SO AR T R
TCER AT ARRS 2450, HA Ry Hh b 98 Rt Gk 45 7 K AA
WG E AL RE B 10 5 2 220, S8k, AR 25
RIS # AR TP B TR & e 22 AR K (36 4), 5 51K
A EG, 8 A X85 52 P E 6l 0 3R B B A Y T K Y
10° 51, 24 fy Hb 72 Hh i 0T 25 5 o e e {HL 9 5 000 1%,
Fb CT BRI A1 /55 20 A500, LU PRI TTURRA) 55 2 50 4502,
XA 22 FAEFE R T R e R X G 2R B s 4
VEH, t it — 2 R T & 4l 45 52 1 B RN A, 14 J TR
Ll B 45 78 R RS E AR IR B R Bk M
SR SR R 7 N O D R v = s L R N o A B[4
B, BA TP RMAE (35 5) Je d B R BRI 1

R4 TETPEEMTESEILR
Table 4 Content comparison of Te elements in

different mineral types

L7l TR AL/ (ngg™) SR

LENVIY N R R Tl 17 820~145 150 AL
K- Eh 45T 13 410~115 800 SCHR[19]
BRERSSE 6 000~52 000 SCHk[6]
IR AL 1~10 000 Ciik[20]
BER A% 5000 ICHR[22]
CIIRKLI A 2320 SCHR[21]
IR 1 000 ICHR[22]
REfRER 12 SCHR[23]
KL 23~6.2 3Cik[24]
HFhEZRA 0.8~7.5 SCHik[24]
7 0.36~10.00 SCHk[25]
K 2x10 4 ~5x10" SCHR[1]

ARG AIE 5 DX T 1B HE i F) TS O 38 1 2 35 B i, o
S AN LR 14 )7 LU 185 ANl 25 7 R i W R it
AT, SR IE W, SR WA 5.
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Table 5 Statistical table of Te element resources in seamount Co—rich crusts

L WoE SR (g )  WHERE  FHE/TAEN KRTFRETSMER  THEE10 WaEin
WAL X 47.40 47 395 23.70 100% 156 630 76 330
ZPriei gt 53.35 53354 26.68 100% 79 835 42595
TR PR A v v LL 47.08 47 083 23.54 100% 36 780 17318
HPORSEPEE LR 45.99 45985 22.99 100% 18 606 8556
ThZR IR LI 48.89 48 887 24.44 100% 6171 3017
e R 114 31.79 31794 15.90 100% 15236 4844

VE: R Tl SR 240.000 2% ~0.03%%, il (4375 3 18 70,001 pg/g!.

ME = DM xC, 1) 1452 gl FHIMY 47 4 pgle. FEICETE S R B

o (ZG) /n (o) R BV Y P LB R

B SRR LR 4 07 4 063 LB o A2 L B

A, ME 4 JR B ks DM O T 8550 CARIOT s pm g 1L b, 06 22 he 76 I IR 0 LL v 9 7 2 481X
ZW SR CHFTR X NI st E NS & n e B E S A T P A R

WX PSR . A (2) W5 76 2 A fk 5 7K YR T 28 AT D 1

FRAF AL TR TS A SCIN B LS BN 5598 7 e 338 0 o 22 010 5 B R 5 255 42K T

BE2G 0 15.6610°J7 0, R RICTPIVEIE s 3101 b 0 28 2 8 9 1L T %
N e — IRIE S ok > =L
ST B DCBRA S RV .63 07 AR,

(UM AEFh PPN PRI i 7T 21
R TR e, R
BT A VE BB AT 7.63 J7 1, 15 BRI AR (3L PR, 5
PR L B B R PR o G 2

i 149 7 IO, R A 200 e, kg AR IGE PEAETH,
S AT I S O T e, 9 LA AT R A R LR IERRCR,

PRI A5 65 JU 5 B P 35 v T RE R AR 1) ) SR AL
(4) . P R 8] A 9 L B Al 4 e AR i R B
R AT e R R RS EROTRAE BEIA R Tl 220K, RS Ta T R

G S AT R AE T ST . WRAE AR S B We s v, 133 AR PR AR R A SRR KT 7.63 U

LAF 2251 RT3 AT T HE S B T B 45 72 K A i T 2R B9
(Db PR REC R & BRIy 178~ ZERTURARE
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Geochemical characteristics and resource potentiality evaluation of telluri-
um in Co-rich crusts from the Mid-West Pacific Ocean

Zhang Hui"?, Liu Jihua"?, Gao Jingjing"?, Cui Yingchun"?, Zhang Ying"?, Bai Yazhi"?, He Lianhua'>

(1. Key Laboratory of Marine Geology and Metallogeny, First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061,
China; 2. Laboratory for Marine Geology, Laoshan Laboratory, Qingdao 266061, China)

Abstract: In this paper, 185 iron manganeses crustal samples of 14 seamounts in 5 seamount groups of the Pacific
seamount group (Central Pacific seamounts, Line seamount Chain) and the Western Pacific seamount group (Magel-
lanic seamounts, Markus—Wake seamounts, marshall seamounts) have been analyzed for tellurium, and their spa-
tial distribution, geochemical characteristics, chemical form and resource potential have been studied. The results
show that the variation range of tellurium in cobalt-rich crusts is from 17.8 ng/g to 145.2 pg/g, and the average
value is 47.4 ng/g. The content range and regional enrichment degree of tellurium in each seamount are quite differ-
ent. The enrichment degree in descending order is the Magellanic seamounts, Marshall seamounts, Marcus—Wake
seamounts , Central Pacific seamounts and Line seamount Chain, showing a trend of gradually decreasing from
west to east, and different seamount groups also show obvious regional distribution characteristics. Tellurium con-
tent and water depth profile show the same radial and opposite latitudinal trends, indicating that the enrichment of
Te is not only related to the depth of crust in seawater, but also related to the longitude and latitude, seamount topo-
graphy, and regional metallogenic environment. The leaching results show that tellurium is mainly enriched in iron
oxides and residues, and the oxygen-rich environment and biological action of phosphorylation play a decisive role
in the enrichment of tellurium. Concerning the minimum industrial grade requirements for terrestrial associated use-
ful elements, the tellurium content in cobalt-rich crusts of seamount samples in the Mid-West Pacific Ocean study
areas meets the industrial grade requirements, which has potential development value. According to the estimation
of cobalt-rich crust reserves, the tellurium reserves in cobalt-rich crusts in the Mid-West Pacific Ocean are more

than 76 300 tons, which is an important reserve base for seafloor tellurium resources.ic

Key words: Cobalt-rich crusts; tellurium element; spatial distribution; enrichment mechanism; resource potential; Mid-

West Pacific Ocean
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