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Tab.1 Sample information for CM4 guyot ferromanganese crusts

MN) (B) (m) (mm)
S_25 10°31'31" 140°11'03" 1513 1
M4_4 S_28 10°31"25" 140°10'58" 1332 1
S_31 10°31"25" 140°10'58" 1332 1
S 32 10°31'01" 140°10"25" 1068 1

M4 3
S 33 10°31'00" 140°10'25" 1063 1
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Tab.2 Major metal contents of ferromanganese crusts in CM4 guyot and the global oceans
Mn Fe Co Ni Cu Y >REE
S 25 20.51 13.98 0.14 0.28 0.02 120 925
S 28 27.32 17.99 0.23 0.34 0.02 164 1461
S 31 21.29 14.30 0.08 0.33 0.01 136 1089
S 32 26.80 15.48 0.16 0.38 0.01 141 1009
S 33 25.28 13.92 0.19 0.37 0.01 137 1255
19.55 16.40 0.66 0.37 0.12 170 1775
22.8 16.9 0.67 0.42 0.10 221 2221
21.7 18.1 0.62 0.46 0.11 177 2363
14.5 20.9 0.36 0.26 0.09 181 2249
17.0 22.3 0.33 0.26 0.11 178 1457
Mn Fe Co Ni Cu wt%, Y >REE( ) ng/g (2016);
Hein (2014)
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MINERALOGY AND GEOCHEMISTRY OF FERROMANGANESE CRUSTS OF
CAROLINE RIDGE CM4 GUYOT IN THE WESTERN PACIFIC

HOU Xiao-Fan"*, WANG Zhen-Yan"*** LI Wen-Jian"*, LIU Kai"*, WANG Qing"*

(1. Key Laboratory of Marine Geology and Environment, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. Laboratory for Marine Geology, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China,
3. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China; 4. University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract In August 2017, a multidisciplinary comprehensive survey of the Caroline ridge CM4 guyot in the low latitudes
of the western Pacific Ocean was conducted, in which a large number of ferromanganese crusts were found distributed on the
mountain surface. Five ferromanganese crust samples collected from Caroline CM4 guyot were studied in mineralogy and
geochemistry. By using XRD, ICP-OES and ICP-MS, mineral composition and the contents of major elements, trace elements,
and rare earth elements of the samples were analyzed, and the geochemical characteristics and genesis were preliminarily
discussed. Results show that the ferromanganese crusts are dominated by vernadite with a small amount of todorokite,
birnessite, goethite, quartz, and calcite. The average concentration of Mn, Fe, Co, Ni, and Cu of the samples is 24.24%,
15.14%, 0.16%, 0.34%, 0.01%, respectively. Compared with that of ferromanganese crusts in Pacific, Atlantic, and Indian
Ocean, the Cu content of the samples is relatively lower. The samples are relatively enriched in LREE. The REE diagram
shows a positive anomaly of Ce, Ho and negative anomaly of Y. Meanwhile, the mineral composition, element ratios, and
element groups indicate that the samples are hydrogenetic in origin and have not undergone obvious diagenesis.

Key words ferromanganese crusts; geochemistry; mineralogy; genesis; Caroline ridge CM4 guyot



