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Modes of occurrence and characteristics of phosphorates on Pacific
Guyots and their genetic significance
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Abstract

Geological features of phosphorates associated with cobalt-rich crusts on northwestern Pacific submarine
guyots were studied systematically. Six obvious modes of occurrence of phosphorates ( phosphorites or phospho-
rized rocks) have been found: @ underlying substrate of cobalt-rich crusts; @ core of irregular globular, con-
glomeratic, nodular crusts; @ cement of old generation crusts; @ phosphorate veinlets in crusts; - intermit-
tent “intercalated beds” or “veinlets” in crusts; and & debris disseminations in crusts. Studies show that the
average ratio of w(Ca0)/w(P,0s) (1.62) of phosphates in submarine guyots is the same as that of w (CaO)/
w (P,05)(1.621)of carbonate-fluorapatite, but is obviously different from that of w (CaO)/w (P,05)(1.318)
of fluorine-carbonate, suggesting that the phosphates from northwestern Pacific are species of carbonate-
fluorapatite. Three types of microneedle-microcolumnar, microgranular and microcryptocrystalline carbonate-
fluorapatite with different abundances have been found. The content of structural CO, in the phosphates varies

from 5.73% to 6.05% , implying that they belong to a type of carbonate-fluorapatite with high CO, content.
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The crystal constant of a has a range from 0.932 nm to 0.933 nm with an average of 0.933 nm. Various re-

placement and remnant structures show that the phosphorates in submarine guyots are mainly of replacement ori-

gin. Geological significance of phosphorates formation (phosphorites or phosphorized rocks) is preliminarily dis-

cussed.
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Table 1 Composition of phosphorates from Pacific submarine seamounts w B %

Ca0 NayO P,0s CO, F Ca0 P,05*  F P05°
CHAI1 45.65 1.52 28.40 2.86 1.92 1.61 0.07
CHAI15-C 52.10 1.21 32.60 3.59 2.04 1.60 0.06
HA17-1-a 50.30 1.19 32.40 3.72 2.05 1.55 0.06
CHAI18-1-a 23.74 1.55 14. 60 2.2 2.28 1.63 0.16
CHA28-1-a 44.50 0.86 28.90 2.42 1.97 1.54 0.07
CHA32-a 1 50.10 0.89 25.80 10.23 1.87 1.94 0.07
CHA40 50.30 1.36 31.30 3.74 2.17 1.61 0.07
CHA-H02 47.20 1.45 30. 60 3.04 2.07 1.54 0.07
CHA-A01 49.50 0.88 31.10 3.34 1.99 1.59 0.06
CHA-A08 48.74 1.35 30. 60 2.35 2.09 1.59 0.07
CHA-HO08 51.20 1.17 31.30 4.80 2.23 1.64 0.07
46.67 1.22 28.87 3.84 2.06 1.62 0.07

D5-A3-2 42.5 0.69 27.00 3.84 3.18 1.57 0.12
D29-Al-1b 51.7 1.01 32.20 5.48 3.38 1.61 0.11
CD14-2D 46.4 1.14 28.90 4.44 3.48 1.61 0.12
CD19-1A 48.9 1.05 30.70 5.11 3.26 1.59 0.11
DI2-1A 48.8 0.74 30.80 4.76 3.38 1.58 0.11
DI12-5 47.5 0.78 30.20 4.55 4.24 1.57 0.14
47.6 0.90 29.97 4.70 3.49 1.59 0.12

ICP-MS JA-1160 <5% * 1
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Table 2 X-ray diffractive data of carbonate-fluorapatite
CHA15-¢ CHAI18-1-a CHAI18-1-a CHA-A01
20 51.908 52.908 53.101 51.880 52.517 53.090 51.911 52.529 53.121 51.891 52.510 53.085
d 1.7600 1.7407 1.7233 1.7609 1.7411 1.7236 1.7600 1.7407 1.7227 1.7606 1.7413 1.7238
hkl 140 402 004 140 402 004 140 402 004 140 402 004
1 606 620 729 221 216 288 341 351 451 497 489 590
CHA17-1-a CHA06-2 CHA28-1-bl CHA-A08
20 51.896 52.531 53.105 51.872 52.493 53.092 51.905 52.527 53.100 51.877 52.502 53.092
d 1.7604 1.7406 1.7232 1.7612 1.7418 1.7235 1.7601 1.7407 1.7233 1.7610 1.7415 1.7235
hkl 140 402 004 140 402 004 140 402 004 140 402 004
I 543 521 609 423 461 769 480 480 581 654 647 769
Philips 1730 40 kV 40 mA 1° min
3 CO, L0
Table 3 Content of structural CO, and crystal constant o, of carbonate-fluorapatite
w CO, Qo nm
CHA15-¢ 6.05 0.932
- CHA18-1-a 5.80 0.933
CHAI18-1-al 5.80 0.933
- CHA-A01 6.04 0.932
CHA17-1-a 5.82 0.933
“ " CHA06-2 5.89 0.933
CHA28-1-bl 6.02 0.932
- CHA-A08 5.73 0.933
5.89 0.933
* 1RDO01-1-1 6.00 0.932
7RD011-03 5.20 0.933
7RDO11-03 6.00 0.935
7RDO11-P 6.00 0.935
4RD007-21B 6.00 0.932
6RD008-02 5.20 0.933
5.73 0.933

* Purnachanddra et al. 1991
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