Japan Geoscience Union Meeting 2013 0 ® ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

MIS33-P01 go:booboboobo 00:50 230 18:15-19:30

[ HREREREEN goododooooodooood
l oo

Growth Process and Metal Accumulatio
Study in the NW Pacific Seamounts

Joggouoooooogd
Jodoooboooggogg

]
OO

oo L]
HREEN ]
s and H

SO

f Hydrogenetic Ferromanganese Crusts: Joir

(@)

000 ™Ooooothooothooo?00002,00002%0000000003%,00003%,0000:3%000
00 40000°5%0000°%0000°%000040000¢%0000¢%0000¢%000%0000°%8

Akira Usuit*, Hisaaiki, Satd, Keisuke Nishi, Aya SakagucRi, Minami, Inoué, Yoshio TakahasRj Blair Thorntor¥, Ayaka
Tokumard, Teturo Urabé, Shota Nitaharg Kosuke GOt6, Hirokuni Od&, Yuichi Morishite?, Kyoko Yamaokd, Teruhiko
Kashiwabar$, Tatsuo NozakKi, Katsuhiko Suzuki, Takashi Itd, Shingo Katd

lopoooooo,?2000000000,30000,4000000,°000000000,00000000,70
oo0,8000000

1Geology Dept., Kochi Univ.2Geological & Planentary Science, Hiroshima Uniiniv. Tokyo, Tokyo University of Phar-
macy and Life Science8Agency of Industrial Scinece & TecnoloJAMSTEC,” Ibaraki Univ.,®RIKEN

gooooboooooobobooobooboooooboooDoboOoooOoobDooboobooooboobobooDo
000000000O0OO00Co,Ni,Cu, Pt REEHOO0O0O0OD0OO0OO0OODO0DO0D0DO0DO00OOOOOO0ODOOOOOOoooOO
ocoooobooooooo0oD 1iemgooOOoOOoOOOOO0ODODOOODOODOOODOODOOOODODODODOOO
oboooooobOobobooooooooobobobooobooooboobooboooooboobOoboobooooon
booooooboooooobobobooooboooooobobOobobooooboobooboobOobOobobooo
oo0o0O000000oooOO0O0OO0000O0OoOooOOOOOROVOOOOOOODOOO3KOOODOOODOOOOO
goooooooooobooobobooooooooobobobooobooooooboDoboboboobobboooooDo
gooooooobobobooooobobobooooobooboboboobooooboboooboooooooDboOoon
gboobOobooobooboboooboobooooboboooboobooboooboOobooon

-iboooobobooooobooooobooboooooboan

-uboooobooooboooobooboo

00 1mmOOCO000D0O0O00OO0ODOOO

-jo0ooooboboboobobooooobobooobooboboboobOooboooon

-i0ooooboobooooobooooooboobobooooboon

Oo00oo0oo0o00o0oO0o00boOo0o00boOo0o0obo0oooDoboOoO sco-e000nMyDnoooooooooon
goooooboobooboooboboobooboobooobobooboboboobooboobboooboobOoo
gbooood

gooobo:0bo0d000do, 0000, 00000 o,oo0,00o0boo,000o0
Keywords: hydrogenetic, ferromaganese crust, manganese nodule, seamount, NW Pacific, rare metal

1/1



Japan Geoscience Union Meeting 2013 0/0)

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgime

Union

MIS33-P02 go:booboboobo 00:50 230 18:15-19:30

0000000000poo0oogoo _
Iron isotopic composition of marine ferromanganese deposits
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Iron isotopic composition of marine ferromanganese deposits could be a useful tool to understand the cycling of iron in the
ocean. Beard et al. (2003) proposed that the iron delivered to the ocean is essentially controlled by the atmospheric particula
flux (delta-56Fe = 0 permil) and the mid-ocean ridge hydrothermal flux (delta-56Fe = -0.5 permil). However, the global dataset
of iron isotopic composition for hydrogenetic ferromanganese deposits demonstrated large variations on local scale and n
systematic difference between ocean basins (Levasseur et al., 2004). Thus, further studies are needed in order to determ|
source and precipitation process of iron in marine ferromanganese deposits. In this study, we preliminary analyzed the irol
isotopic compositions of hydrothermal ferromanganese crusts, hydrogenetic ferromanganese crusts, and hydrogenetic/diagene
ferromanganese nodules.
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Obijective:

It is considered that the formation of ferromanganese crusts is mediated partly by sedimentation of Mn-bearing particles fron
seawater. However, the extremely slow rate of crust formation ("2 mm/ Ma) remains to be poorly explained mainly due to the
lack of characterizations for suspended particles in seawater in contact with the crust surface. Although suspended particles ha
been conventionally collected by water samplers deployed from the ship, it is difficult to collect seawater closely located to the
seafloor. Recently, submersibles, which are capable of collecting water samples by observing the seafloor outcrops, provide |
opportunities to collect suspended particles above the ferromanganese crusts. The main purpose of this study is (1) to evaluz
suspended particles adjacent to the crust surface collected by a submersible, (2) to correlate chemical compositions of collect
particles to those of the corresponding crust surface and (3) to validate the submersible-based sampling method to study tl
formation process of ferromanganese crusts.

Method and samples:

By using a remotely operated vehicle called Hyper Dolphin, deep seawater and crust samples were collected at water deptl
of 1460-1838 m from Tobu Seamount on the Daito Ridge, Western Pacific. Imnmediately after retrieval, suspended patrticles
were collected on a filter with 200 nm pore diameter. Thin sections were prepared for crust samples, which were embedde
in LR-White resin. Suspended particles on the filter and thin sections of a crust sample at a depth of 1460 m were observe
by backscatter electron imaging (BEI) of scanning electron microscopy (SEM) and analyzed by energy-dispersive spectroscor
(EDS) for chemical composition.

Results and discussion:

Among filter samples at seven depths, 1460-m and 1545-m deep samples were abundantly associated with Fe- and Mn-beari
particles. In contrast to the similar size range (average sizes of 1800 and 1600 nm), the Mn/Fe ratio was heterogeneous for tl
1460-m deep (0.6-2.5; n=11) and homogeneous for the 1545-m deep sample (0.6-1.1; n=7). Two filter samples at depths of 16:
m and 1753 m were mainly associated with Fe- and Cr-bearing particles. The remaining three samples at depths of 1480 r
1586 m and 1838 m were not associated with Fe- or Mn-bearing particles but Ca- and C-bearing particles. As for a crust sampl
at a depth of 1460 m, the homogeneous range of Mn/Fe ratio of 0.8 at the crust surface was shifted to 1.4 towards the insid
The discrepancy in Mn/Fe ratio between suspended particles and the crust surface might be resulted from the contaminatic
of previously collected crust samples in the sample basket. On the other hand, a good agreement in Mn/Fe ratio between tt
1460-m deep crust surface (70.8) and the 1545-m deep suspended particles (0.6-11) might suggest the natural occurrence of
suspended particles in the vicinity of the crust surface. The Ca- and C-bearing particles are considered to be originally preser
while the Fe- and Cr-bearing particles were probably supplied from the metal alloy material used for Hyper Dolphin. It is also
known that the dissolution of CaCO3 particles produced by surface bioproductivity and transported through deep-sea circulatio
is a major process to provide Fe to the ferromanganese crusts. Hence, the major formation processes are potentially clarified
our sampling method and chemical analysis.
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Approximately 70% of the surface of Earth is the seafloor. Metal deposits have been found on the seafloor in various areas
Sulfide deposits containing metals such as Fe, Cu and Zn, like chimneys or mounds, and iron-silica-rich deposits occur in th
present and past hydrothermal fields (e.g., Kato et al., 2009; Hannington et al., 2011). Ferromanganese deposits rich in Co, C
Ni and Zn, in addition to Fe and Mn, are found on the deep seafloor of both hydrothermal and non-hydrothermal fields (e.g.,
Usui and Someya, 1997; Hein et al. 2000). Previous studies have revealed that diverse prokaryotes (Bacteria and Archaea) «
present on and within the seafloor metal deposits (e.g., Kato et al., 2010; Nitahara et al., 2011). Considering the wide distributio
of the metal deposits on the deep seafloor and the amount of metals concentrated in the deposits, the activities of prokaryot
in the metal deposits potentially contribute to elemental cycling and maintenance of ecosystems in the global ocean. Howeve
our knowledge of prokaryotes (abundance, diversity, distribution, activity and productivity) on the seafloor metal deposits is still
poor. Here, we summarize the recent data of diversity and composition of prokaryotic communities in a variety of metal deposits
on the deep seafloor using the latest bioinformatics tools. This provides novel insights into the characteristics of prokaryotic com
munities on the deep seafloor metal deposits. In particular, we discuss the commonality and difference between ferromangane
crusts and other metal deposits on the deep-seafloor.

gooobo:0bb0o00oo,0000go,ooood
Keywords: ferromanganese crust, hydrothermal polymetallic ores, microbial community

1/1



	MIS33-P01
	MIS33-P02
	MIS33-P03
	MIS33-P04
	MIS33-P05

