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Fig. 1 Seamounts location of the study area
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Tab. 1

Statistics of enrichment area of cobalt-rich ferromanganese crusts( hereafter called crusts)

in underwater video stations on the Seamount R

K /m S BHEX AR E HEKX

1 2 4 5 6 7 8 9 1011 12 13—17 18 19 20 21 22 23 24 26 28 29 30 uifi%k i % HAr b

1.300~1 400 1 1 1 0 1 4 5 80%
1 400~1 500 1 0 1 1 1 0 1 00 1 1 1 1 0 1 10 15 67%
1 500~1 600 11 1 1 11 11 1 1 1 11 11 100%
1 600~1 700 101 1 1 1 1 11 11 1 1 1 13 14 93%
1 700~1 800 101 0 1 11 1 0 11 0 1 1 11 15 73%
1 800~1 900 10 1 1 11 0 01 0 1 1 9 13 69%
1 900~2 000 0 0 1 1 11 0 01 1 1 1 9 13 69%
2 000~2 100 0 0 0 1 1 11 0 01 1 1 1 8 13 62%
2 100~2 200 0 0 0 1 1 1 1 0 0 01 1 1 1 8 14 57%
2 200~2 300 1 0 0 0 1 1 0 01 1 1 6 11 55%
2 300~2 400 1 0 0 0 0 01 1 1 4 9 44%
2 400~2 500 0 0 0 01 1 1 3 7 43%
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Tab. 2 Comparison of crusts mineralization characteristics of different topographic units on the Seamount R
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Fig. 2 Change of crusts thickness with sea depth

on the Seamount R
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Tab.3 Crusts main ore-forming element contents of different topographic units on the Seamount R

UNGILESH Mn/ % Fe/ % Co/ % Ni/ % Cu/%
<1425 m 22.49 10. 99 0.57 0. 64 0.11
1 425~1 500 m 21.42 9.79 0. 55 0.69 0. 14
1 500~2 100 m 22.10 12.88 0.58 0.53 0.12
2 100~2 900 m 21. 68 14. 21 0.54 0.47 0.14
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Fig. 4 Change of manganese, iron, cobalt, nickel and copper contents of crusts with sea depth on the Seamount R
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Fig. 5 Change of crusts thickness with sea depth in ridge area (a) and valley area (b) on the Seamount R
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Fig. 6 Comparison of sediment cover in ridge area (a) and valley area (b) on the Seamount R
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Tab.4 Crusts mineralization distribution of different directions on the Seamount R

W3k -3 S

REDA K /m B /om Mn/ % Fe/ % Co/ % Ni/ % Cu/%
[LE] 2199 9.0 20. 85 14. 08 0.53 0. 44 0.13
i) 2 027 8.3 22.74 12.94 0. 60 0. 55 0.13
K 2 149 6.4 21. 69 13.42 0. 54 0. 50 0. 14
1Ly T3 1432 8.2 22.17 10. 88 0.57 0. 65 0.11
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Fig. 8 Crusts thickness of different directions

on the Seamount R
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Fig. 9 Crusts ore-forming element contents of

different directions on the Seamount R
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Tab. 5 Crusts mineralization characteristics of microrelief survey area and nearby area on the Seamount R
W3 4 Bk R e AR Mn/ % Fe/% Co/ % Ni/ % Cuw/%
/m /em /kg * m?
R10 1378 15.0 284.63 - - - - -
R11 1399 7.5 142. 32 25.59 11. 66 0. 65 0.7 0.077
R12 1392 4.2 80. 75 25. 20 13.25 0.62 0.78 0.11
R13 1376 8.5 161. 29 — — — — —
R14 1379 9.0 170. 78 20.9 10. 14 0. 48 0.59 0.1
R15 1390 22.0 417. 46 25.59 12.01 0. 74 0.67 0.077
R16 1407 9.0 170.78 24.22 9.71 0. 55 0.73 0. 15
R17 1527 16.0 303. 61 23. 24 10. 72 0. 64 0. 65 0.11
R18 1735 5.3 108. 12 24. 20 11. 22 0. 64 0. 68 0. 14
R19 1798 15.0 284.63 20. 19 12. 89 0. 46 0. 44 0.11
R20 1 880 3.0 56. 10 21. 31 15. 34 0. 62 0. 43 0. 10
R21 2 159 11.0 208.73 18.13 12. 36 0. 37 0. 49 0.11
R22 2 370 3.7 70. 67 25.10 15.74 0. 84 0. 56 0.15
R23 2 833 11.0 208.73 16. 94 16. 93 0. 37 0. 31 0.12
<1 500 m 1 389 10. 74 204. 00 24. 30 11. 35 0.61 0. 69 0.10
1 500~2 100 m 1735 9.83 188.12 22.23 12. 54 0. 59 0. 55 0.12
2 100~2 900 m 2 454 8.57 162. 71 20. 06 15.01 0.53 0.45 0.13
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Fig. 10  Spatial change of crusts thickness of microrelief

survey area and nearby area on the Seamount R
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Spatial distribution study of cobalt-rich crusts ore
formation on the central Pacific seamount

Ma Weilin'?, Yang Kehong'?, Bao Gengsheng''?, Zhang Kai'**, Dong Ruzhou®’, Chu Fengyou'**

(1. Key Laboratory of submarine Geosciences of State Oceanic Administration , Hangzhou 310012, China; 2. Second Institute of Oce-
anography , State Oceanic Administration, Hangzhou 310012, China)

Abstract: Seamounts in the ocean are the main base of cobalt-rich ferromanganese crusts (hereinafter called crusts)
mineralization. The distribution of crusts is not only influenced by large-scale macroscopic factors, for example the
oxygen minimum zone, the carbonate compensation depth, biological productivity, ore-forming material sources
and oxygen content of the seawater etc, but also controlled by small-scale factors of seamount topography, marine
sedimentation and bottom current scouring. Based on in-depth study of ore formation and distribution of cobalt-rich
crusts on the Seamount R, central Pacific mainly, those are discovered that crusts enrich in the shallower water on
seamount, elevation of the summit, translation zone between summit and slope, saddle, ridge and upper slope are
all favorable topography for crust mineralization with better quality and coverage, whereas the down slope, valley,
flat region of the summit and subdued platform of the slope are pauvre of crusts, with smaller thickness and cover-
age, the mineralization of crusts is better in area with gradient less than 15°, optimal in 3° to 7°, and where with
gradient larger than 15° will degressive, and become worst in cliff area, seamount topography have a fundamental
influence on distribution and mineralization of the crusts, sedimentation and bottom current scouring play a part of
obstruction and promotion individually, bottom current is the key factor to ensure long-term growth of crusts on
lower gradient, the essence of controlling on crusts mineralization by seamount topography is a process to counter-
mine sedimentation by cooperation between bottom current and topography.

Key words: central Pacific seamount; cobalt-rich crusts; mineralization; spatial distribution; topography; bottom

current; sedimentation



