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Variation in growth rate of polymetallic crusts in the central and western Pacific Ocean and its constraining factors
WANG Yang, FANG Niangiao
China University of Geosciences, Beijing 100083, China

Abstract: The growth rate of polymetallic crust varies in different growing areas and layers, constrained by some marine factors. In this paper,
the polymetallic crust growth rate and its variation with growth region, age and structures are studied, in addition to the relationship between
growth discontinuity and growth rate change. It is found that from east to west of the study area, i.e. from the Line Seamounts to Magellan
Seamounts, the growth rate of polymetallic crusts decreases as the crusts change from dense to loose to sub-dense in layers, from old to young in
ages and from high to low in topography. The areas below OMZ, where it is strong in oxidability, abundant in terrigenous materials supply and
high in dissolution rate of calcium carbonate, are the areas favorable to the growth of crusts. Hiatus of crusts corresponding to three types of
growth rate changes are observed in the study area: a) before the growth rate turned from low to high, which mainly corresponds to the hiatus of
65~ 60 Ma, the hydrodynamic condition of the environment is not good enough to crust growth, so the crust stopped growing and the crust
could only resume growing when conditions were improved. b) when the climate warmed up and the supply of continental-derived wind dust
remain low, the growth rate of crust would drop from high, which mainly corresponds to the two hiatuses during 51~42 Ma and 40~ 35 Ma.
The crusts stopped growing when the environment became severe, and could only resume growing when it was slightly getting better. ¢) the
growth rate remained low, which corresponded to the hiatus of 28-18 Ma, while the dissolution rate of CaCOj in the ocean was low. The crusts
grew intermittently if the growth environment remained poor.

Key words: polymetallic crusts; growth rate; hiatus; paleoceanic environment
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Fig.1 Division of crust layer and sampling points
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Table 2 Growth rate changes within the crust layers in Western-Central Pacific

HURE 507 PRI E /mm Cof &/% HERKHZE/ (mm/Ma) ¥70s/'**0s Co-Os*:#3/Ma S ESEE
FZYRiEILIXMS]
1 3 0.36 3.82 0.966 8 1.18
2 6 0.37 3.64 0.9412 2
3 9 0.43 2.79 0.907 0 2.9
4 11 0.48 2.35 0.874 6 3.75
5 13 0.51 2.07 0.827 1 8
6 15 0.49 227 0.7879 10
7 17 0.44 2.70 0.777 8 10.92
8 20 0.50 1.92 0.7812 12.23 B E2.19
9 22 0.74 1.14 0.790 7 14.43
10 25 0.75 1.09 0.790 9 17.18
11 28 0.76 1.08 0.769 5 28
12 30 0.67 1.34 0.708 6 29.87
13 33 0.62 1.50 0.617 7 322
14 37 0.46 2.48 0.6177 33.81
15 41 0.44 2.64 0.506 9 35.52
16 46 0.61 1.54 04315 54 W54
FHE 0.54 2.15 0.756 1

AR XMHD79

1 2 0.51 2.09 0.969 0 2.63
2 9 0.54 1.90 0.877 4 6.05
3 15 0.50 2.16 0.840 2 8.47
4 19.5 0.49 224 0.780 0 10.59
5 24.5 0.61 1.55 0.783 0 28 HEUEE1.91
6 28.5 0.60 1.60 0.693 7 30.51
7 325 0.58 1.69 0.560 2 32.29
8 345 0.52 2.03 0.568 1 33.52
9 375 0.53 1.96 0.3883 35.05
10 40.5 0.49 2.24 0.533 1 40
11 44.5 0.50 2.16 0.405 8 42.54
12 515 0.42 2.93 0.432 4 51 Bk 22.69
13 59.5 0.39 3.32 0.443 4 53.26
14 66.5 0.43 2.78 0.308 0 55.42
15 71.5 0.48 231 0.368 4 65
16 77 0.44 2.68 0.4220 66.87
17 81.5 0.43 2.75 0.507 5 68.32
W F2.39
18 85 0.54 1.90 0.606 0 75
19 90 0.50 2.18 0.589 5 77.44
20 96 0.46 2.49 0.696 3 79.04

FEME 0.50 2.25 0.588 6
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HFR2
HUORE AL HUREIR B /mm Co /% HAKEZE/ (mm/Ma) 0s/'%0s Co-Os4E % /Ma D EFEIME
T JR P 7B 5 it 1L (X CLD34-2
1 2 0.57 2.17 1.027 6 1.32
2 4 0.70 1.97 0.996 5 2.37
3 6 0.81 1.84 0.979 6 3.48
4 8 0.98 1.68 0.947 7 4.67 R85
5 10 0.88 1.77 0.9211 5.77
6 12 1.00 1.67 09129 6.95
7 14 0.81 1.84 0.8329 8.29
FEME 0.85 1.85 0.9455
R I o 11 X CLDS0
1 2 0.51 229 1.0220 1.17
2 4 1.17 1.55 1.0169 2.3
3 6 0.73 1.93 0.975 4 3.34 R E1.83
4 8 1.32 1.47 0.936 5 4.63
5 10 0.74 1.92 0.848 1 5.73
6 14 0.73 1.93 0.670 1 13 kA 21.93
7 30 0.65 2.05 0.6219 32
8 34 0.53 224 0.508 5 32.95 BHE2.15
9 40 0.57 217 0.399 9 34.84
SEEAME 0.76 1.95 0.78
3R 1L X MP3D10
1 3 0.61 2.11 09151 3 BHEZE2.11
2 7 0.41 2.54 0.8124 10
kA Z2.56
3 10 0.40 2.57 0.763 9 11.17
4 13 0.41 2.54 0.769 9 12.35
5 16 0.57 2.17 0.801 2 28
6 20 0.51 229 0.750 0 30.18
7 26 0.44 2.46 0.596 3 32.42
8 31 0.50 2.31 0.568 0 34.15
9 34 0.31 2.90 0.672 1 35.18
10 37 0.30 2.92 0.694 7 40
HEF2.83
11 40 0.30 2.94 0.687 7 41.02
12 43 0.27 3.06 0.664 4 42.16
13 47 0.24 3.27 0.642 0 54
14 51 0.23 3.35 0.599 0 55.05
15 54 0.22 3.38 0.513 1 55.79
16 56 0.22 3.39 0.524 1 56.53
17 59 0.39 2.60 0.502 4 65

FME 0.37 2.75 0.6751
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gk 2
HURE 507 PRI /mm Co i &:/% HERKHZE/ (mm/Ma) 05/ 0s Co-Os*:#3/Ma R
S IL X MP3D22
1 4 0.44 2.46 0.826 7 8 WEHRE2.46
2 8 0.37 2.66 0.636 2 11 BifAJ2.66
3 11 0.31 2.90 0.712 5 31
4 15 0.18 3.74 0.718 2 32.07
5 19 0.16 3.95 0.650 7 33.08
6 23 0.16 3.95 0.651 6 34.03
7 26.5 0.20 3.56 0.653 3 34.95
8 29.5 0.27 3.09 0.584 4 56
9 32.5 0.22 3.40 0.535 1 56.81
10 35 0.23 3.33 0.565 8 57.63
11 38 0.21 3.48 0.574 1 58.49
12 41 0.21 3.48 0.604 8 59.5
B E3.46
13 45 0.19 3.65 0.6112 60.6
14 49 0.20 3.56 0.690 2 66
15 51 0.20 3.56 0.7779 66.7
16 54 0.21 3.48 0.821 1 67.42
17 56 0.23 3.33 0.854 7 68.17
18 59 0.22 3.40 0.862 8 69.05
19 62 0.22 3.40 0.803 5 69.94
20 65 0.24 3.27 0.8396 78
21 70 0.21 3.48 0.897 3 79.44
22 75 0.25 3.20 0.916 9 80.53
FEIME 0.23 3.38 0.7177
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Fig.2 Comparison of age profiles of polymetallic crusts
The solid points are the layered growth rate of the crust, the ordinate is the age by Co-Os method, the hollow arrows indicate the change
of the growth rate (a. low to high, b. high to low, c. low value interval) from begining to the end of a hiatus (lower case number),

and the solid arrows indicating the profile change.
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Fig.3 Microscopic records of growth discontinuity of polymetallic crusts

A. The sharp structural boundary of MHD79", B. Growth disconformity under SEM of MS1P'.
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Fig.4 Co-Os age patterns of polymetallic crusts

The curvilinear frames are the seawater curve from Klemm et al. ©, and the black solid lines of abscissa are the divided growing periods( capital serial number

corresponds to growth periods, while small serial number corresponds to hiatus) . The solid circles are the measured value of the crusts.
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Table 3 Growth rate of crusts during different growing periods (unit:mm/Ma)
AR H/Ma
B AR
80~75 70~65 60~50 42~40 35~28 15~10 8~0

MSI1 1.54-1 1.81-I1I 1.82-11T 2.93-11I
MHD79 2.19-1 2.58-1 3.01-1I 2.2-11 1.77-111 2.1-1I1
CLD34-2 1.85-11T
CLD50 2.15-1 1.93-1I 1.83-11I
MP3D10 2.6-1 3.35-1 2.97-1 2.43-1 2.55-11 2.11-11T
MP3D22 3.32-1 3.46-1 3.41-1 3.62-1 2.66-11 2.46-111
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Fig.6 Micrograph of variegated texture of a crust sample!®”

A. MHD79 from Marshall Seamounts, B. MP3D10 from Line Seamounts.
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