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WFZeR RO EE (3530) @ We developed a new analytical method for rapid determination of
Re and Os isotopes using a MC-ICP-MS (NEPTUNE) and sparging method. As a result, sample
throughput of Re—0s analyses became several times higher than that of the N-TIMS method.
We applied this method to pelagic chert samples from the Inuyama Area, Mino Belt, and
have succeeded to reconstruct the secular variations of marine Os isotope ratio through
the Triassic period.

SR ERA
(EHHAL : 1)
(RSN RSN & gt
2009 4F 1, 090, 000 327, 000 1,417, 000
2010 4EJE 990, 000 297, 000 1, 287, 000
FRE
FRE
FRE
# 2, 080, 000 624, 000 2, 704, 000

WFZE50 B« [FIRLIRHER LS, SRR

B R - JIH « HERSULRLY: - MR (LS
S0 — F: Re-Os [TH, SUEIE, MC-TCP-MS, T — b, FEONK, FSHEPEBESE, HUBR(LZ,

S

L. WFZEBAG 4] O &

Re-0s (L= A-F R I L) [RNLIRIL,
FO=—7 RHENG, WREAHOFK
HRHT A8 17— ThD (e.g., Kato
et al., 2005 ; Tejada et al., 2009 ; Kuroda
et al., 2010) . It > 0s [ A7 & Lk
("™0s/'™0s tt) 1%, ¥ P L OFEHEMN
0.12~0.13 L) RV M A, KEethaiE 1.0

~1.4 DFEVMEZ R L, #EKO 0s [RAZA
Bl EFE 3 2D U = HD 7 T v 7 AT
foTEBHENRTWE (~1.06) (e g,
Peucker—Ehrenbrink and Ravizza, 2000) .

F 77, Os [ THEHECTOWMRERFRINK 4 TH L8
W2 DIZ, Sr FINCIRL (MR =% 3 & 7
) IR TENCERGE CIREL8 %
ST DT LB AHETH 5. 0s IR %2 H



W, K-T BESUCE T ARRAMEZEA R bR
OAE-la &4V Fo Uy UilEEHEHEDY &
=il BHREERNHE S0 0h D
(Luck and Turekian, 1983 ; Tejada et al.,
2009) .

L L, —RCEAREIZE 105 Re,
Os JEEIX ppt~ppb L-UL L fBMETH Y,
AT ORI EIZZ < OFHE] & HFE - &
FHIZDnd Z ERMETH 72, 4, Re—0s
RINLARBNE 21T 2 D WFRE O LR T
WMz n e, T—2OEEIF TR LE
B2 ooH D, Fiz, HELED 0s [FNL
RO TV G D BN, AT D 0s
TR R W - IRET DUFIEHEREY), Fe-Mn
77 AN, BAEEREDHVWORTE N
(e.g., Ravizza, 1993 ; Ravizza and McMurty,
1993 ; Peucker—Ehrenbrink et al., 1995),
WHEHERE ) I m £ 2 B L 0 & VW FEE
B9, HOFREHI DUV T H A ER D R
ThDHI LMD, O0s FNARLLER DF 7= 7250
FRIAR DOV EAMED B E - Tz,

2. WFZEDHW

AAFZETIE, (1) MC-ICP-MS (NEPTUNE) &
SALIEE AT T, Re-0s [RINIAZ X vk
MOfEICHIET 5 FIEEZRIEL, 2) £0
FEE FRWHROHEO T+ — FilEE G2
PEVEHERED)) (A L, HHEED Os [RINCIA
HEETTE92 TOF v — MBI OHH
PEDORGER X =B DR 4 T HHRIC bz
HEH 0s [FNLIREERAEZS B AR OIE E & oy
RO E/R M E Lz,

3. WD ik

ek, Re—0s [RINLIARSHTIE, N-TIMS % Hu»
7~ FEN A TH o7~ (Creaser et al.,
1991; Vélkening et al., 1991). N-TIMS %
AW ORTHLEE, ) T AF2—TIT
X BB ORI E—CCL, 2 V= Re & 0s D
VRIS BE 24T > 721212, Re (2RI L TIXkaA F
VO RRMAREHE 2 FVN T2 2 BEBE D T Bl L A
fb%, 0s (2R L TliE, HBr ~OHhH & Micro
ARRICED 0s ORiLIEE, T LTT7 1T A
vha—F 4 T E T 7212 N-TIMS T®D
W E %47 > TCW7z (e.g., Kato et al.,
2005 ; Suzuki and Tatsumi, 2006 ; Nozaki et
al., 2010). N-TIMS T Re-0s JHIEILEK
JE - SRR/ FEFETIT 9 2 E N AIRECTH D73,
ATLER & B < O 239 5. 22T
Hassler et al. (2000) I J O Schoenberg et
al. (2000) (IZX- TR S “RAbiE”
L MC-ICP-MS ##EE5 Z LI12 L - T, Re0s
RIS 2 G 24T 9 FEORFRE 21T - 72

Os X &5 & 0s0, DILFIEReR L 1),
HIRMICEATEWEIZR D, Z ORI,
SIFTRTLEIC B W TRBHAIR 2 10 L 722 2
SEELRTNER0T Ry 7D 15TH-

T2, R 2 W FICH > TRIRDIEEE T 0s
D% MC-ICP-MS ~ Lk d-uiE, CCl,Ic &
% Re & 0s O4EfEA RN, W D4HEE Os
FNLARDRNE ZRIRFIZITH) &N TE 5. £
7o, 0s PIEZ OREHAKR (HEK) &, —Hk
Wl D2 LIk THRfFET D 0s 22U
BRETHZENAHEETH D, ICP-MS X TIMS
R TaEre A 4 b+ A4 FI v 7
VU UBIRNTSD, A A AR & 2
Re D478 « M{LIEED 1 ETHITHD. &
5z, MC-ICP-MS AW, 745 Ak
n—F 4 7 OVEENES FIRIE CHIE %
179 2N TE, WERRILS 770D 1~10 43
D1 ERIFICEREENS.

ARTPEZEWOICEA LT ANT A K
SOEST @ Gregory Ravizza W OWIZE=%
ML, RAbEENOBEEZIT o2, Ei2,
JAMSTEC (23 A & fu T W % MC-ICP-MS
(NEPTUNE) 1%, 8 DD~ FA A h o X
— (MIC) & 9 fH® Faraday cup Z## LT
BY, T HOORNAEZEFS 0s BLU2 DDA
AR Z RO Re Z[RIRFZRRHY - PIET D 2 &
BAEEETH D. LLEDKALIE & MC-1CP-MS %
FAH T Re—0s RN HT Tk %, FEVEIRIR
BIOEESGHREOST2ERSZ LT
ST X7~ (Nozaki et al., in revision).

F72, EFRROFETES L7 Re-0s RNLIK
TG E 71k % I B SRR IR L 7 V3
N B F v — Pk GEPEMEHEREY))
WA L2, W7 v a v oF v — FiRE
1%, ZEARTHI~Y o TR E CA e
I NN—1L TS ZENERFEECH
HMNZ7->TEY (Sugiyama, 1997 ; B
&« fARE, 2010), Os FINZIREL & V7= 5 HE
FEERBE A B O R I I 1T AF O FE R T b
5. L, Fy— bbb HUEED 0s [
REEZEITT LIS £ TIT 1 D s S
TR 5T (Kuroda et al., 2010), F¥—
k@D 0s AR DIA S (2 EE O 0s [RINEAA
e SOk« {53 LTS DO I Et iR
7ZENTWRW. Lz, Fv— MIAHIER
HIZIE AT DA THY, BARYIEICYH
WE 4 BEUEOT ¥ — B0/ L TS
(Bl 1E7>, 2010). L7=28»T, Fv¥—h%
HHEED 0s RNLIRHEHRE TIC WS Z &
NTENE, BAAERZE UKD 0s [F
MR RELZ IR OB TR L O BREE L)
DOFEFENR X FIETHZ LT b,

F T, REFFETIHEME S v a DTy
— RRELD Re-0s 9#T & 3LiZ, XRF & /-
TRy TR IR FESHT, TCPMS % V=T
FIEEESHTZ1TVY, Re, Os ECEOREGRE
FEMICHRETT A Ltk o T, Fy— Mtk
D 0s [FINARELHS HEFEIRE O #1142 1) 70 HUER b2
BOIEH « HHEEE R A REF L TV DO
WT DR HBIT 2.



4. BFTERRH

2009 4 5 A 1Z/NU A K52 SOEST @ Gregory
Ravizza MWEHEROMIZEEZ R L, SibiEE
W7z 0s [FRHRLERIED 2 vy 2815 L
7=, ZOHAT %, MIC &1z 7= MC-ICP-MS ~
LIS S, K HUE SR IC 0s FRINA
FEHIEDMT 2 B 0T FiEZBIs L7z,
FTUX, Re, 0s OEEMERZ AW TOTT
EOWR EIT-72. 0s HIETIL, BAZDOBH
Wi ETh v EBBRIHTE S ETITHsr
HE LR, RENAROBTEE &8 AR O
FREt A M0 R L, @ R A E U — T D 0s0,
ASTEOWNIZR I L. KFEICLY,
5 %2 13 total 0s 2550 pg D stdIRIE T, *0s
HRIEBRLARFIZHK 11 T ~12 5 cps DA A
FEZRL, Os IEEOEWEE (2 13%%
ppt) ZHREE R HET 21T+ 7K E T
b5, £, EHEREOREZGEY KT L
<, () fEFos vy hoZEl, 2) HE
P ORNAREEDZEAL, Q) Biabr A4 DY
VA —TTD efficiency MICIZXL Y A A4
DR SN DR OELMIET HHED
WL Z AT o7, LA EDSHT G Z ML S H Tz
)R T, BRI ZV IR LT 5 2
LT, AWM PFIEOWE/BELLOT T v
JIEDO RSV 2{To7-. FOFEE, TIMS X
DITHERE RS EEIT00E 5 b OO, WEH R

BEEBE TTITIE 00 7R e RS /RS FE & Rk LT

F 7z, N-TIMS OA & bl LT, RifLEL A3
FEOMHT LI E - FEN DRV b
Mo, 0s 77 7BKI3 5D LIZIKTF L, Os
REOENREIOSHTICHE L7 FIETHD
ZENRHLMNER ST Re HTICEBW T,
R 7 7 A4 F—, KEOPERAR 7, &
BEAX~v—a—VEHEEDHZ LITLY,
#1820 V/ppm DREEAZ#ER LT, £72, Re
DIERERR ARV IR LT 52 Licky,
IR/ FEEED RFE S W 21T o 7o, KR
FIEORRBIZEL TIX, 4 HFOFSRELIT
VN ,  Geostandards and Geoanalytical
Research |Z Revised Manuscript Z#HsH T
»?5 (Nozaki et al., in revision).
FEOFNRIZ L VAR Lot FiEE, I
BIREREROAE 7 v a v icofidTdHF v
— FREHCERA L. =B AR~ %M
(Anisian~Rhaetian) O 4 T HEM %54
BRI AN—TF 5 76 fHDF v — FlBtDOE
B3 TC IR AT, TREITRIRE ST, Re—0s
RINAR T 21T o T2

FR D TCHEALDORET OFRER, Fv— D
RV BN Z IRy D> ) I e L, D
mORERB Sy (AE) &V Bhriy
LB LEMIRE S D OER SN TS Z
ERHBMNE RS T2 F2, RS DOIHE
FERAMLIZ =B E2E U CREREiE
<, Fy— FRED open ocean DLELENKT
L2 EnEMT N,

MESCHEMRICE LT, ZELricR
WL - BICERE OEALICHLE 7 R
(Redox sensitive element) 75 EI|CIEAET
DIEDA I N, AETIE, ERBIEICE
07T RAXIVEGBILOMHENBEE TH
D, PRI R ENTWARD - 728 TR AR
BOFENRAKFRIC I VPO THL N E R
>77.

F vy — FEELD Re, 0s 1T EEE O Redox
sensitive element & B4f72EDOFHABIEIR %
IR ED, EEORRME - B TEREOE L
ENBLTWAZ ERHLMNE 2T, FT7,
Re, Os JRJE & Bk /0 & K3~ 5 otk (Bl %
¥, Al,0,, TiO,, Zr, Hf, Th) ORICIZFEEE
DELNRNZ L, ELICAFENSETL
= SEAICEBT D 0s [RINCIRLLARAEZS Bl R
& WD Sr RN LA A B AR (Korte
et al., 2003) NIEFICERLS —H L L
RERTZ D, B CHE LT v —
NEUBHE, HYEED 0s RN AEE LTS
)X TCHNRELEEARTH L Z ENHDT
FEIEZL7-. F7-, Redox sensitive element
DNEREICEELTVWIEHEICEB W TIT
Re, 0s DIELE L 0s RN O LU ME T 2381
2EN, KRBT 2887 HEERE D
BB RIGAR RS b AT Bz, 3]
HlesvaroFx— FEOSHTIZLD
BONTRERIZOWTE, | skt
1To TRV, EBEFIHEE~Omm U % 1
i Ccdhsb.

F ¥ — NI, BExeRRICHERE L, BAZY]
BEZOTHRPIIomT286THD, K
WFZ2IC L 0 HESE S - TFiElE, A% b tErEs
B 2 MR 9 2 THRO TR 72y —
NN B E DR SN B.

5. TeEAam Lo
(WFFEREH . WHIEHE R OEEENTTEH 12
ES )

GEsEsmse) G710

O KA —ER - Bl el - e - kR
W, BRSSOy A3 D e HE R
W Fe-Mn $LRDO LT 7 — A GRART
vyv. BRI, B5iA, 618, 15,
2011, 1-11.

@ AR - B EAE - I TR, 2009 4
OB HE R AR EKR Uy
4 AL ] BT TR L2 L D TR AR A Al D
W LR E). EIRHE, A, 60
%, 348, 2010, 245-248.

@  BPIREEA - FIAFAN - 1L O, 2009 4
OB HE RS AR IR
IR R I 1358 L 5 0 B Bl R BIR R AL )
SRR OBIEL. BIRHME, A, 60 %,
35, 2010, 239-243.

@ Nozaki, T., Kato, Y. and Suzuki, K.,




®

®

@

(%

@

Re-0s geochronology of the Iimori
Besshi—type massive sulfide deposit
in the Sanbagawa metamorphic belt,
Japan. Geochimica et Cosmochimica
Acta, &#FHA, vol. 74, No. 15, 2010,
4322-4331.

PR EEAE, Re—0s MUSTEEZZ RIZ X B BT
TR AL B kR D A2 AR AR 8 & Rk
KIOfER]. BIRHE, AHiE, 59 &, 3
5, 2009, 253-254.

PR EEAE, Re—0s MUSTEEZZ RIZ X B BT
IR BRAL D B ER O A2 AR E & %
K OfERA. HiER(bT:, AP, 43 &, 2
5, 2009, 89-89.

PPIRFEEAE - EAHERRR - FIAFNHN - /)
St - AL - hnpRge, BRUABLEE FTRE
72 AR FR OB 7RG R — ‘= IR VAR 4 511 PR
—. EIRHE, &R, 59 &, 3 75, 2009,
IV-VI.

%K) (BF25 1)

T FH falAsf - KA —BB « RS - A
WEEK - BRI EEA: - FEFELN, FESEEY
DO PR AKILAN TR O o~
Wy ) Pa—7 40—V R, BEMES
2, 2011456 A 24 H, HEIKZE.
PRIRE A - INARZRTS - SnRBEE - B L
ORER « Hp L, JyiEE )13 K OV IR IR
HEMEE R F-TIGL R O Re—0s A5 —Kula Vi
FEILARIABBLIG DB —, BIRHEFA,
2011426 H 24 H, HEKF.

Goto, K., Sekine, Y., Suzuki, K.,
Tajika, E., Senda, R., Nozaki, T.,
Tada, R., Goto, K., Maruoka, T. and
Yamamoto, S.: A rise of atmospheric
oxygen triggered by the
Paleoproterozoic deglaciations:
Tnsights from osmium isotopes. H &
HERE R RS 2011 4R RS, 2011 48
5H24H, WEAYE.

Fujinaga, K., Kato, Y., Nozaki, T. and

Suzuki, K., Marine Os 1isotopic
variations during the
glacial-interglacial cycles as

inferred from the Lau basin carbonates.
H A ER R Bl S 2011 4R K4, 2011
o5 H24H, HIEAYE.

Nozaki, T., Kato, Y., Suzuki, K.,
Takaya, Y. and Nakayama, K., Re—0Os age
of Besshi-type sulfide deposit
associated with in—-situ basalt as an
age constraint for ridge subduction.
A A R R B R E S 2011 FR R4, 2011
5 H 2R, FHiEAYE,

Nozaki, T., Nikaido, T., Takaya, T.,
Suzuki, K., Kato, Y. and Matsuoka, A.,

Reconstruction of Os isotope record of
the Triassic seawater based on chert
samples from the Sakahogi Section,
Mino Belt. HAMEREERMEHA 2011
HERZ:, 20114E5 H 24 H, HiRA v .

@ Tokumaru, A., Urabe, T., Usui, A.,
Nozaki, T., Suzuki, K. and NT09-02
cruise member, Major and trace
elements geochemistry of Co-rich
ferromanganese crust from the #5
Takuyo Seamount, northwestern Pacific.
H AR ERZ B RIS 2011 4R K43, 2011
5 H22H, HEAYE.

Goto, K., Sekine, Y., Suzuki, K.,
Tajika, E., Senda, R., Nozaki, T.,
Tada, R., Goto, K. and Yamamoto, S.:
A rise of atmospheric oxygen triggered
by the Paleoproterozoic
deglaciations: Insights from
redox-sensitive elements and osmium
isotopes. AGU Fall Meeting, 14th
December 2010, Moscone Convention
Center.

© Tejada, M. L. G., Nozaki, T., Ishikawa,
A., Senda, R., Suzuki, K. and Kimura,
J-1., No bolide impact trace for OJP
volcanism that triggered Early
Cretaceous anoxia event: PGE evidence
from coeval organic-rich sediments,
central Pacific Ocean. AGU Fall
Meeting, 13th December 2010, Moscone
Convention Center.

BplRT A - ARG - 85 ARBSEZ, Re—0Os
HCHEZE R0 K 2 Bl 1 BUSE IR 0 A8 Bl AR
R L BHAERD 7o — S ViR B
5B, HARHE 42, 2010 429 A 19 H,
B LR

@ BT - BB - SARBE - HUT o
— -l & - PR - Z MR - %
RN - ILARETR, XD 2—Rm=
T U RERCRBIT D 0s [FfLIRIICEES
< JRARATHIKIT 814 DR FE IR E D |
. AARHERIEZ:, 2010429 H 8 H,
SLIE R

©@ BRRFEEAE - INRRZRTE - SARREEZ - B
KBRS « Ho L, =R YRR IR 1P IR oD
Re-0s AR« A AL 1% VAR IL Z20A 72 g
oK. EFEME2, 2010 4 6
25 A, HOLRF.

@ Nozaki, T., Suzuki, K., Ravizza, G.,
Kimura, J. I. and Chang, Q., A rapid
determination method for Re and Os
isotopic compositions using
ID-MC-ICP-MS with sparging method.
20th V.M. Goldschmidt conference,
Geochimica. Cosmochimica. Acta, vol.
74, issue 11, Supplement 1, A767, 15th



June 2010, University of Tennessee.
Kato, Y., Fujinaga, K., Nozaki, T. and
Suzuki, K., Age distribution of
strata-bound ore deposits 1in the
Japanese accretionary complexes and
its implication for mineral deposits
on modern seafloor. HANHIEREXE ELZ~
WA 2010 £ K%, 2010455 A 26 A,
A >t

Nozaki, T., Suzuki, K., Ravizza, G.,
Kimura, J. I. and Chang, Q., A rapid
determination method for Re and Os
isotope compositions using MC-ICP-MS
combined with sparging method. H A
HER R RS 2010 4EKE, 2010 48
5H25H, WiEXAvE.

Goto, K., Sekine, Y., Suzuki, K.,
Tajika, E., Senda, R., Nozaki, T.,
Tada, R., Goto K. and Yamamoto, S.,
Constraints from Os isotope on

fluctuations of atmospheric oxygen
levels during the Great Oxidation
Event. HAHIERECERIFHEA 2010 4FK
£, 20104E5 H 23 H, HEA v,
PPl A - 83K - Ravizza, G, K
FHfli— - H#, MC-ICP-MS & &btz H
VN2 Re—0s RIS ASKE RSB E 5 15 D
BA%E. HAREESIT PSRN S,
2009 4 12 A 3 H, FRmIRAT L.
TNEEZRTS « KA R « BPIREEAE - 850K
W52, Re—0s HUREEZAZAFRIH LB
ROMHERE AT O, B ARRERL T
£, 200949 A 17 H, IREKE
PRIy EEZE - 8K - Ravizza, G+ ARKF
fli— < ¥, MC-ICP-MS & &bz v
72 Re—0s [RIAZMASHKE BB E 5 ik D B
% (PH). HAARHERMESS, 2009 4F 9
H 16 H, JREKF.
HORTRRRED - = TR - BSTET - RE
B« BRAKA—BR « BRI EEAE < PR BEARAE -
A HERES - RS, A~—v A7«
FS5 A4 N ESHF T e =y NMCHBT
Lkl DORA. EJRIE 74, 2009
6 H 25 0, HEKRT.

Nozaki, T., Kato, Y. and Suzuki, K.,
Re-0s geochronology of the Iimori
Besshi—type massive sulfide deposit

in the Sanbagawa Belt, Japan. 19th V.M.

Goldschmidt conference, Geochimica.
Cosmochimica. Acta, vol. 73, issue 13,
Supplement 1, A955, 22th June 2009,
Davos Congress Centre.

Nozaki, T., Kato, Y. and Suzuki, K.,
Redox history of the Phanerozoic ocean
based on the Re—-0s ages of Besshi—type

massive sulfide deposits 1in the
Sanbagawa Belt. HANHIEKEXE B S# A

2009 FERZ, 2009 5 A 18 H, HEgE X
v,

@ Nozaki, T., Kato, Y. and Suzuki, K.,
Re-0s age distribution of Besshi-type
massive sulfide deposits as an
indicator for paleo-redox of deep—sea
environment. H ANHEREE Bl 2 EH A&
2009 FE R4, 2009 4E5 H 17 H, #EikE A
v,

@ Nakamura, K., Miyashita, S., Adachi,
Y., Neo, N., Fujinaga, K., Nozaki, T.,
Awaji, S., Takaya, Y. and Kato, V.,
Theoretical constraints on the origin
of chloritite at the uppermost gabbro
unit in the Oman ophiolite. HAHHER
ARERES 2009 FE R4, 2009 4F5 A
17 H, #HiEAvE.

@ Inoue, K., Fujinaga, K., Nozaki, T.,
Nakayama, K. and Kato, Y., Origin of
the Aki stratiform Fe-Mn deposits and
their potential evaluation as rare

earth resources. HANHIERENE Fl2f2H
A 2009 HEREE, 20094E5 H 16 B, FLiE

Aot

6. MFZTRAGE

(1) WfgeREHE

P& EEAE (NOZAKI  TATSUO)
MNTATBOE NHEPEATFZE B SRR - HER PN &
A F I AR - RAR K27 FFAUHEE
e E &5 10553068

(2) WroesrisE
L

(3) MHEMFIEE
L

(4) WrE 1

$5A s (SUZUKI  KATSUHIKO)

BRNEAT R NHLENT S0 R S HAE - Bk PN &
AFI T AFE  F— LY —H—
WrgeE%5 70251329

JNE  Z8¥E (KATO  YASUHIRO)
WK« LR Ze R - HeHe
WrgeEFKE + 40221882

FAR & (MATSUOKA ATSUSHI)
BB - ARFFR - #d%
e 25 00183947



