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Mn D3RR EL o> TV B DEEHE TldaW, Fiz, AlL Feldiiic & 22k kE <. HANCHARTEIMC RS %4
BT T T v 7 ADNEOE WS BHE AN H %, Mn, Co, NilZi/KFPDOAGFIEZER R EILE S LR LT
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Comparing rare earth elements in the surface layers of ferromanganese crusts and ambie

seawater from the Takuyo Daigo
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Hydrogenetic ferromanganese (Fe-Mn) crusts are strongly enriched relative to the Earth’s lithosphere in many rare and preciot
metals, including Co, Te, Mo, Bi, Pt, W, Zr, Nb, Y, and rare earth elements (REES) (e.g. Hein et al., 2013). Accumulation of
these trace metals from seawater is generally controlled by sorption (Koschinsky and Halbach, 1995; Koschinsky and Hein
2003). REEs, except for Ce, behave as a dissolved trivalent cation in seawater and concentrated in the solid phase by adsorpti
(Nakada et al., 2013). Although a set of REE concentrations in Fe-Mn crusts is frequently used as a proxy to distinguish formatiot
processes (e.g. Usui and Someya, 1997; Hein et al., 2000), it is not certain if REE concentrations in Fe-Mn crusts are correlate
to those in surrounding seawater. In order to verify the correlation, REE concentrations in the outermost surface of Fe-Mn crust
and the surrounding seawater were directly compared at various depths (957-2987 m) on the Takuyo Daigo Seamount. W
normalized the REE concentrations in the outermost surface of Fe-Mn crusts with its formation age, as the relative age of Fe-M
crusts can be determined using osmium isotopic ratio (e.g. Klemm et al., 2005; 2008). For measurement of REE concentrations
seawater, inductively coupled plasma mass spectrometry (ICP-MS) was applied and solid phase extraction (SPE) techniques usi
chelating resins were conducted as pretreatment (Zhu et al., 2013). In this study, we compare depth profiles of the normalize
REE concentrations in the outermost surface of Fe-Mn crusts and the REE concentrations in surrounding seawater.

F—T— R AT TR, WK, A AT LFENHE, | & EEULE, HiBR(E
Keywords: ferromanganese crust, seawater, Os isotope, rare earth elements, geochemistry

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

MIS27-03 215423 FFR:5 H 2 H 14:45-15:00

PR~ > T AL AlER & NIz i/ K D B[R AL AR AR _
Iron isotopic composition of seawater recorded in ferromanganese deposits
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PiE, MR T 4BEICEIFET R TH DD, BEORILAEE TIEEPMC L T LT % 72, ks
DVFHRIE—REEZBIE T 5 HIN L 7G> TWa. BRFENALLIE 10F1E ERiD S SkEE M FREL &0, HHCET
BEOLEYHERIL 2 A 7 VRS T B0 DENTY—)LEia D 5 %, WIESRS VA VYL, HKOSkENL
WKL TV T EDPRFEN, TNETIKSIUH Y I ITANKRT )/ Y a—)VDEEIHTP, KRR EIN
C X7z (Zhu et al., 2000; Levasseur et al., 2004; Chu et al., 2008 L, i7" 1t R 31 % RN BISRRERREH 0O
WY, B VA VBEYIOSKENALLE TUE T BN TS DWW T ORANRII AT TH O, RN RREZE R
WIEMGEDRETH D, ARIFFE T, LR TNT A HOIKEGHT 1400~6000 mb 5 HELE 17z 10 DUFKEJR~
VHVITGANNG ) Y a—)b, BORREIES VY )Y a—IVRBOSKENAK I 2T 1. 61, Rt aE
D 3 DDIKEE (1440, 2239, 2987 M SRS NIz 2 H 2 75 A S DRERIGHT 72170, 2K 20 Mad kRN A LL
ZEEHSMCT BT il lz. WERTF YV ARZEIIVISVKED MC-ICP-MS % IV TITV, WRElE 6°0Fefil
T 40.09%0 (2SD) Th 5. ki~ > > 7T A MNRT/ Y 2 —)VD §55Fefid-0.44~-0.22%0 T, ~F-#5-0.32+0.12%0
(2SD) DIENWFHEIFHICUN K O, HHERKRIC K D EZWIE RSN a7z, 51, FREER~ > Y /Y2 —)VD §5Fefd
£-0.34v-0.20%0 &, /KR & RN TEVWZED SNah o, TOT L, KEEOINOHIBHIC B8 TR /KO
FENALLIE—ETH D, HRKIERICK > THEES VAV BIEOSKRINAALLIZZL LW & 2R T 5. fikHhiaTT
PROPRENAALLIC BT 212813 D0 DS, R REAREPEOEER) 900 mTld+0.01~+0.58+0.08%0 C, HEEICIh> TR
N9 2 MHEAMNHRE TN TS (Radic et al., 2011) HFEEE~ > A VLW OSKENALLIZ 2 N B OfEX © LS MK L
PR DO FRFRINALIE BRI LR T W EREINAKIC EA TV B AREMA S 5. SR LI VT 75 A F Oki&k
a5, 3DOKETEWVIZRSNT, FREELC TEIE—F (6°Fe = -0.310.13%0, 2SD) £ W\ S FERME SN
. TOMEE, XUHVIITANKRG ) P a—IVOEKBENSELNIEE T 5. ETHIC, HRAFHEDKEH 3000
mMOSHFWENI A 7T A MNDE, 2 10 MaZzid UT—EDFRINALL (5°°Fe = -0.31£0.10%0, 2SD)H1f 5
NTHEY (Chuetal, 2006) ZDMHEMD TR —8T 5. LIH>T, BZEHK 20 MaDR], A FEPEAERE KO KFN
EESE - EZ5NS.
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Fractionation of Hafnium-Zirconium in ferromanganese crusts
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The couples of High Field Strength elements (HFS elements), e.g. Zirconium (Zr)-Hafnium (Hf) and Niobium (Nb)-Tantalum
(Ta), are called Twin-element due to the consistency of their valences and ionic-radii in the environment. As a consequence
these couples must show uniform ratio, which is theoretically same as that of chondrite meteorite. However, the significan
fractionations among HFS elements in natural samples have been found, and it was proposed as enigma of Zr-Hf and Nb-T
fractionation (Niu et al. 2012). The large fractionation of these elemental couples has also been found in the ferromanganes
crust (FMC) (Bau 1996). In this study, we attempted to clarify the accumulation mechanism of HFS elements in FMCs with
some methods including X-ray absorption fine structure (XAFS) technique for synthesised and natural samples to serve as an &
to approach to this enigma.

Six FMC samples were collected from the Takuyo-Daigo and Ryusei seamounts, from 950 m (summit) to 3000 m water depth
with hyper-dolphin (remotely operated vehicle) equipped with live video camera and manipulators. Near urface layer (less thar
1 mm) of all FMC was analysed with XRD and XAFS to confirm the mineral composition and speciation of Zr together with
chemical reagents, Zr minerals and rock samples as standard materials. The concentrations of Zr and Hf in these samples we
also measured by ICP-MS after appropriate treatments. Furthermore, to serve as an aid to clarify the fractionation mechanisi
between Zr and Hf in FMCs, distribution coefficients (Kd) and chemical states were determined through the co-precipitation
experiments of Hf and Zr with ferrihydrite addMnO,. To analyse the chemical states on the solid phase, XAFS was employed.

The major mineral composition of Fe and Mn had no significant variation with the water depth of these seamounts. The
concentrations of Zr and Hf were increased with depth, and their ratios were varied without showing any trends. However, thes
ratios were totally fractionated from that in the seawater (Firdaus et al., 2011). For all samples, Hf was enriched in FMC compare
to Zr. The chemical state of Zr in FMCs through the depth showed, 1) coprecipitation with ferrihydrite, 2) coprecipitation with
0-MnO,, and 3) basalt-like composition, and the rate of basalt-like composition of Zr was increased with water depth. The
concentrations of Zr in the fraction between ferrihydrite aAdnO, were uniform through with the depth. Furthermore, the
concentration of Zr in these fraction was also uniform, that is, the increased-concentration of Zr in the samples from deepe
seamounts could be explained by the increase in basalt-like fraction. From the results of co-precipitation experiments of Zr an
Hf with ferrihydrite andj-MnO,, it was found that the Hf-DFO was more precipitated compared with Zr-DFO. In this case, the
bond length of Hf-O was significantly shorter than that of Zr-O.
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Paleoceanographic Record on the Dual Structure of Hydrogenetic Ferromanganese Cru
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SR TAMIE - A VB TR E L, BIEOES 2 EHCRICHE T 2L AHERS Th 5. kil
JRE LT, 100748 mmAZEDOIEFITEWVIEE TRET 5728, BT HEA—X— DM R 2l L T\ 5 0lhE
PEDERIE N TS (FFF, 1995) K TFPESOEEGIR ORISR 217> 72/5R, B 10emL EOFENT 5 A+ D
FARNIC I, B TSR RO EENICRD SN, N (EE L, FEBEFESR) &, V UL
WExFB, BN IMEEHRDRE S B RS T EPMEIN TV S (e.g., Koschinsky et al., 199772 Tld, Friiyix
V) - ALK RS I OISR ZE LT S 7201, KFEPEO /K 965-3765nH THRELE Nz —HEHEN A 5
NZHROWIR - PAMEBIEILE, §i8 - (L2200, FRUE (GNSITHKEE) Z17-o 7z,

$ﬁwi%ﬁok%$%WM@,—%,$ﬁ®ﬁﬁﬁ%%%®,%E%@ﬁﬁ%ﬁiﬁ%;b%m%@%%%,mﬁ
R BT ENE & FABOBEREREE, B, KEICEFREL, BB 15-10MalcEHd 5. gD b2ErHmk
W EAIE E LT, Fe, Co/mEIicZ L, Cu,Ni, Y ZEICED. “HEMEDHONEZIAMIBVT, Lo L
FIMHE Mn/Felb /KBTI TH 5. EAiED Mn/Fe LD ZEEhi3 /K% 1000m$3E T Mn/Felt (=2) 7R L, 7KIED
L2 BICDONT FeldEH, Mn/FeltD 1 EEICRZEMDNH S, IS EHIK%E 1000mf$3L T Mn/Fe bV K & < 7
HEMMNAHSNDD, ENED 2FEICH LT, MMiIETIE 5-6 DEWEZRT .

AWFRICK ST, VUBIEIE LTz A ME, REFETL—FEFTERL, 70V EVBTL—FETHOMLTNS
TEMNHLDICE ST, £z, 7T A NTEHOV VB & & Mn/Fe b2 /R BB EYE ORI RIFE Tld & <, B4 D
RIS C 57 BHSRTH S LEA5NS. wiilH S AT IS T TOREEXUED R EERZ 9 < LU, &EoiEiE
FEEREEMILD o Te Tz, & MnlFelthD, BITEX D gV IKIERZRT 7 I A M 2B LTIz L HEITZ 5. D 5%
AP OFFMOK PR ORI & 2 3 Ic & > TRRICETHEAKMDMER L, V VBIEICETEKEIESET S Lick>
T, 7 ADY VLT o FznfREEA &

F—U— R UAV T T AN, WEEEREE, KT, Wl
Keywords: ferromanganese crust, marine environment, pacific, seamount

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

MIS27-06 215423 FFR:5 H 2 H 15:30-15:45

VAT T A MCBI BT TTEDRSE & T DEFEIC DV T _
Proposed valid description of ferromanganese crusts and the significance of this methoc
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MIEOEE - < 2 VBB 7 1t RiciE, KRR, SR, BUKERD 3DO0H LT, XU HY I I A
(LU 7 9 A B) diKEEO L2 MRS T 5. iLRNT 7 & OFREEZ PACRICHE LI BIRZ L TE 0, BERBER
EENIZHKOMEANEICH O, HEYIIGED DR XURIF & A BRI EREE R CRE SR TR E
5. 7 AMIHRORMFETRAINTED, FHCATAEETIAS AT 5 2 ENHISNTWS (FIHIEA, 1995)
75 A MTIEERRZTDIEMCHEIRKS & LT Co, Ni, REEAR EDEHGETEZREEL TN B T L S AKROIYIERE L
THRFENTWS. —75, IEHEE 100 FFICE mm & FEEHERY O HERDRE I LE\HTEWITEW S E IS TV
5. ZOTEXD, JTAMIMEM T ELTEEHTH, ELYIOHMEHRENGES N T2 R
TNTV3.

75 A b DIREREE, S0 - (LAHAR, MRS S & ORIGBIfRZ ] - 7 filld A7z (Hein, 1992) 7z, WHMEE FT
BIERTZ 224 — X —TOMHIREDE R E NDE AN Z X LIIAREMHI N THEWY. KifZETIE, 79X Mhichsn
DRSS & S ENDREY & OB EZIASMCT B E2HNE L, BEEYIH E D X 5 IS8R NI
W2 WGEET 2 T2 O iRel il iE 2 18589 5. FERICHEA U7calklg, X 7 oo 7 @bl TR E Nz g bY)E
DEETNE 110mmE 7 S A DR TERABORKEEZDEDTHS. VI A MHCEAEIN TV ARREY) 2D Hd
TeDICTBIRIIR 21T T, SOV T A MR RIRESE, BB, I - (L2205 1JEH (0~15mm) 2J8H (15~
75.5mm) 3JEH (75.5~94.5mm) 4J8H (94.5~110mm)D 4B/ F 7z, 2D 5B 3 4EHIZY VEBELL TW5. Y
VAL UTz 3 4BICDOWTIE, WIEORNE, LK ZAREF L TS T RINICERE NIz & D TH % nlHEMED TR
TN T3 (Koschinsky et al., 1997F &5, AENTY VEEHELZ L TWERW 1~2 BICkE > TIAfRERZ T 1=,

INRIBBRICE O NTB L=y b TOWBMRIBZFFMCERT 22 ic kD, JIAMIEEFNTWEDLE, £
EAERAVINE 9 E T XRD TIdMH T E WIS LY 2 [FET 5 2 EWARETH 5.

TR 2 SLRTAMEE, FE-SEM/IEDSZ FHHWZBISA S, A, EAKXEXRDMSEIETE 560D L, WEHL, 5t
Fi¥7e & XRD h 5 TR TE R > 8 ONVHEER I N, DX IS, 5F TONMTEICIZ TG 2
2B licky, EHICHHNTCEDTRETH 2 LEZ B, 5, IBIRFRET ORI EEORE S Z{To T &
ICXK D, WlAES & FEY) & ORRIESF LIS OMIHIC KR ESH KT 22D EE X 5.
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Comparative analysis of microbial community on hydrogenetic ferro-manganese crust:
from North-West Pacific Ocean
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SRUAVIIARER, SRR VAV ZTERIT LT HHBAMMDEADED ZE T DD L2 L., KE L G aE
EDOERIICIET B0 XUV T A MM SR T S5 LICK>THRET S EEXLSNTWVS, KE
T 2 AHRERIE R R DOWED S iS5 &, 100 HEICHE mm TH % 2 bbb > TWa (Usui and Someya,
1997) XV H V7 T A MR EICHBEYODE LR EOBEHICILS ML TWS, ZTOWRMICEHT 5 L&,
RUHVITGAMIEESE BB OELZT BIAEH, 229V, Zv /)b, He, fmtFc#Ex E. Hein, 2000)
L7 AR, LT T—=ANEBENZ e UH YT I A MDBKETOIRNIHH S, ERE UTOFR FifEh #HEE
ENTVW5,

U TANERED D WVENIBICFET 2MEMICEH T % L ZOBMIE DR, WADOIHFRETILV—T"Tl&., C
NE TIHREES 5 W LK 2991m LI LIz~ > H > 7 5 A bR EOMEVIBHERNT 21TV, VAV 7T AE
HC G RSB EEIFE L TWD T &, FIIHEREYOMK & S HR 2 WMAEMBEENMFET 5 Lk E 2R LT
(Nitahara etal., 2011) L U, #BrEE~ A2 7 9 A MR 20D & L THARICOH L T05, LIeh->T
AR > A > 7 5 A b OEYIBHEDRENZ R TH 2 D, B2 WIEITFES 5 IR E R TH
BOMITHATH S, Z THEEBRIESE S HLZEZDTN DD LN S~ 75 A 2RI L, 16S rRNA
RIS X B MAEVIREEMGMRNT 21TV, ZORHERE. ZRRIERZERMNZ RIS DV TG LTz,

e sl e REBHBILDO~ VA V7 T A 2 R UTRER, IKEDN SRR < > 7 5 A N THEYIRFERGED
REGBENCEAENEDN 5T Z D75 THIFHS 5 Il & 2 LOMAEVREEMEIC I HIEBGEN D > 7o, Tlex A
VT AN AR, K e DIUEETIX, R YT T A b L EIHEREYIHERY) & TR MEYIRH#E T H > 1o,
ke TIRIREL ARZMEVRHETH - T2,

AFEXR TIERTAD 2 DOWFINTINA . PG O KA R/ NE R G OWHEE~ > /T2 75 A - O YketR
RN, R LTS RIC OV TRE, #imd 3 TETH %,
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