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Elucidations of the physical properties and actual condition of the crust-mantle
boundary (Moho) by onshore drilling of the Oman Ophiolite

Takazawa, Eiichi
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We participated in the International Continental Scientific Drilling Program

(ICDP) Oman drilling project and carried out onshore drilling of the crust-mantle boundary in the
Oman ophiolite. In the Holes CM1A and CM2B of Wadi Tayin massif, we succeeded in completely
collecting the drilling core with a recovery rate of 100%. As a result of drilling, it was revealed
that there is a 150m thick lithology mainly composed of dunite at the boundary between the crust and
the mantle. From the depth variation of whole rock and mineral science composition, it was found
that the process of formation of dunite by the reaction of harzburgite and basaltic melt is
recorded. Moreover, from the physical analysis of the core, the seismic velocity of the mantle that
has undergone serpentinization is much lower than that of the lower crust.



B X C—19,. F—19—1. Z2—19 (Gtm)

1. MERBSOES

(1) #HERIEH O~ > PLIZB T D~ ~AEE ~ 2 FL=A LV bR, < FL-HERER O,
THEHFROIEKR T A, b~y MUREBIO L — T 7 b= AR T&%ENX
WIS RIBRZRFIETH D, —F, EREOWERFHFEREIZ OV, EIT1) KRR
UTANNNEIDA S AEEER), 2) BEER (MEEUEIREG DB DA S AEER  ~ZF
TIV) D 2FTIVREE ST D BRI L TULRL,

(2) kEzue 7 KFDO PB. Kelemen -2 b+ 5F~—0F 7 04T 4 NEETORE
R ES AN E Rk RIS E ICDP)IC k- THRER &N, FEhk 28 (2016 42)1 H~3 A
W28 1, PRk 29 #2(2017 #8)1 H~ 3 HIZE 2 I P E SN T\, HIRREE SITA~—r
F7 4 AT A b EEEIRFEOERHE & L CEHEPI-N S ERR L T\ 2, £ 2 ¢, ICDP ©
Pt 2R U, IZANWNED A S AER R 2 B < il 2R L, &FTOLNBREZ N,

Wi 7e a2 TREIORE TEEEA L, < ML-HEE RE OB - BERYFERE 2 B & )T
THZEEERTDICESTZ,

2. IROBEW

ARFFEREEIL A~ — A7 ¢ AT A S EEE s T~ > M VBRI Y oG 2 T 2 i
Hl - BB L, a7 REloaE EETE, ST, e, Sr-Nd-Pb-Hf [FfZ{K, Re-
Os [FfZIR, ANV A 7 — 3 v O53HT & JRHINZATV, e~ o M USRI 5 L
TOEEPLNCTHZ L2 HRE Lz, (1) Fifff 72 A Ok L > TE R A o e
FHOMNITA, (2 FAEETOSEE e ERA LIEE et AOEEEFHLENIT S, B) <
> MVIREhOBREE L Bl v A& FIE L, ERMEE FO~ > MOFREBAE ZMEEd 5, (4) 1
HIFLNBE B L OE o sl 217, #E— > AR o2 0 535, (5)
HEEHE D ORFERRERIC LY, A~—0F 7 4 AT A ML, o e o2 Bk ILEE b
R, TEIRABHE D~ < IEBOEMAEE L TWD 2 E RSN o T2, £ 2T, VSR
D REEMZR ST 2 1WFEZ I 50T 5,

3. IRDFE

(1) ICDP A~—4Rll7 ey =7 M, Fhk 28
(2016 ) 12 H ~>FhRk 29 4 (2017 ) 3 H (5F
1) [CEE DU T ¢« X 4 > (Wadi Tayin) &K
DUV - ¥ —(Wadi Gideah) OMigkt = 11 §- 4
OHHI(GT1A fL: 2K 401.52m 3 L OV GT2A Lt e
L A 406.77 m) 2 F M Lo, AR TES L K = H
L~ MVERB X OB REREORE] | ‘ ‘ :
X, 28T HT- DAL 29 45 (2017 £) 11 A~
Wk 30 4 (2018 ) 1 HIZU T 4 « XA VA ED
Uy« o—7 (WadiZeeb) I TEESHT-, VU
Ve V=T EMIZBW T TR IFR B~ b L
B EEICB L5 40415 m BEL V300 m D 2 A

O %1 BOENEA

7 | @m2moEnses

24

O 2 a 7T RE AR LT, v 2T L 1 #EEI R OB R
2 = #to Litho Scanner (2 L 5 FLNFE & FEhi X
n, FLEENS S OYtET — 2 AL T — 2 M MS b Tz,

(2) =27 OFRHEE A~ — 2 OWMHIBLISG I L ONEKEITER R OMERZERIREMR (HEw 5 ) THE
fi Uiz, THE w9 | OFEHZM Y MEREIEAE Y o & — CVBERRMESEOH o b &, TH
v )| M EoERZ MNT, a7 Oz ETIICAT 72, 400m 3 LTV 300m D 2 KD =T D
TRICK 1L AEBER L, [BE w5 M Lo a7 itdko %I, 8 L7 27 o Working
Half % Personal Sample & L CA~— Ul 70y =7 bSINERTHE L7Z, #BHIFL 1 AH
720 50 HE TRIGT HAEEE WO L— /L DIL, FHBHFLT HaT72REL, FKT - WH5ERT
TEEM 72 T 24T 9 T2 OIZFF bR - 72, Personal Sample % W 7ZHFFEDREIL, SF 241 A
WA~ =2 DANE T T —ARFCThHiMf 17z nternational Conference on Ophiolites and
the Oceanic Lithosphere: Results of the Oman Drilling Project and Related Research] (235
WCHEE & 721F7>, Journal of Geophysical Research ™ Special Issue (i X & L CH#E T &
Thsd, &I EOaTiEHoOMEE, ICDP o7 ey —7 47 & LCHRIFTHD
(1], BT, GT1 FLE G LT m i —F 4 VI NARPTH Y, fOBHIFLORR b IER
AT ETH D, httpi//publications.iodp.org/other/Oman/OmanDP.html




4. HERR
(1) HFe—~ > bAER OS] (CM1A 1) -
Higk—~ o hVERE MTZ) OEEORE &, N s 5 50 o sid Ge w9 s
P T Ok | F oy AL & ORI o WG o ream ot
EROMNCT DD, A~—r AT 44T X i T Y \
A4 N OB~ VB R O A i
ICDP A~— 7 a =7 Mk Eih
SNz, WEEBATX, A~—v AT 44 TA
FEEERD T T 4« A VEEDT T 4« P—
THREIC 5 5 (1 2), CM1A fL (UTM :40Q T oo
637000E, 2533870N) & CM2B 4L (UTM : .
40Q 637000E, 2534270N) 2MEHI S+, #
NEI 100 % O [ R T 404.156m &
300.00m O = 7 BNUEE S 7= (K 3), CM1A _mzvy S
- 7 S AN v ] TEX BLITR
?fﬂfﬁ;i&%ﬁfﬁ;%ﬁ%ﬁg;ﬁ?}% OWFER, #J50 CMIA 7L, CM2B fLofr i,
160m (ZNAbAAH TaZEke L, L&
Db bT7A4 b, DT, "B ETA MBLIUODLALAAGICELERE R LA Y —%28k
T2, 160m LIRIINA D AEN B0, 310m £ TIEIRO X F A4 FREEREZ L, FLUET
INUIIN—=T x4 hNEZE LTS, 150m [BICET D4 T A Ngldak—~ > M ERTIC
HY+5, PEOTz—1LT A
N T T B IED, R CM1A-‘_ CM1B
(TG 7 2 % D R A3 ’
EL, WU LEOEENE L
VW, FEBIZMmMNIIEE LT A b
DERLRARFE S AR T Bk T
X, MERUE L OFRE R <
B, NVINR—=U % A R
HL7=HEH, 52m 7= > T
BFA RN ALY NR—T % A b
DHBENEELTND, ZOX
912 CM1A LI, Vs T
J& ORI A E D B -
~ v MVERS (1560 mE) %
BT, v e Zvargkb

Height (m)

i
L

i

|
i

EORENR0B000
2

1]213]
2%
i
5;%%

[__Mande sequerce  Due w gsttro  Duntesequence  —  Layersd gabbrosequence |
'

IR I |

HWONNVI =T A4 FETL %0
AKOEHIFLTEBL, =27 % -

100% D AN R THRINT 5 Z & X3 CMI1A fL& CM2B ILOBHF & L%
R LT,

(2) ik~ o PRI OB AR & b AL (CM2B 4L) -

I = F T4 FTANTT 4 BAVEERTT 4 - V=T O~ v VRS CHREI S
72 CM2B fLOFBEARZEA L & A LR D XS BIFR I DV Tk = 5, CM2B fLIZEE LT, CM1A
L5 400 m ALANALE T 5, CM2B L TiE4 & 300.00m @ = 7 AEEEL S 4, Fx BT Crust-
Mantle Transition (MTZ) D& E¥ATICAYS 95, HFE DS HFIZAD > T 0-12m (7 E,
12-74m ¥ Dunite Sequence, 74-121m % Dunite with Gabbro Sequence, 121-300m |3 Mantle
Sequence & X4y X7z, FALD Mantle Sequence D/ NV =T % A v EALD Crust-
Mantle Transition O % A k[ CEFEA DTERBZED LD, ZIUTHEY, 2Rk

D Ca0 wt% b LY NR—T v {4 e T :
rD 0.7-0.9wWt% D5 0.3-0.6wt% @ Harzburgite (enriched) 1 zigga Eggga Harzburgite (depleted)é
@ Dunite with Gabbro Sequence “i%om —seom :
DX F A k% T, Dunite

Sequence @ 0.2 wt %Ll T O¥E

AT A M ~EZELT D, Crust- 2.0 —+te2m
Mantle Tran-sition ® F#E, 972 ~laom

0.1
.

0.01} o
—o—129m
—e—132m

Chondrite normalized

3’3 "LO Mantle Sequence k 0)@%5’%%[3 O Ce PrNd SmEuGd To E;y Ho ErTmYb Ly LaCe PrNd  SmEuGdTb Dy Ho Er Tm Yb Lu :
(ZHEIRERR D & A R DSFIEL, M4 <> ks ya vk EBONALY ANA—Dr A P ORI
H7aREGREAY 2 LTA v HIBEERGHEO T4 ML Z—



1/4' Y—%& LI UIERE D Z &1% Crust-Mantle Transition @ %A b ORREIZ* T B % 5
Z —J, BEOHTEIOCED L RTA4 ML/ IZ — 2 TlX, Mantle Sequence ®D/ /L
/A~V¥4b®¢ﬁiﬁmﬁ TR LTe AT — BRI D R H — 0 LRGN, B B D v
W= % A MIBEA TEIEPOPA THEIRIIBNTEIV = vy F LTS (K4), T4
bf’o Mantle Sequence #x EERD/NVY N—T % A T, TR ICE LY B, KA

AV R MIVIIGDOEERNHNL TS, 20O Z &%, Crust-Mantle Transition @ FEIC
)‘/1/ NDOFEEINRBEND Z & LAY T, Mantle Sequence fix B T/ LY R—T v A R &
T A MBS DEOCDIERICHET LT Z L 2R 4 5,

(3) HiF—~ v MVEBBETH S~ MLE 7 L a v & BRSO bR (CM2B 1L) :
F~v—rF T 4 FTA OHE—~ v MVEBR ORRIKIZ DWW T OMFEITERZEZ < Tt Tk b,
B2 7B T VBB SN TV DN, Hik—~ 2 MVEBBR T~y Mt s v a v & OB
FOBRBRMEIZ O TS E Vit o TE LT, EnoRtnd 5, 2T, F~—HHI 7=
P/ MIBWTHEI &z CM2B =27 O v 7L O A BRI L Ok A4k e 1 % 38
N, BRBBH TELE ~ 2 vk va OB ORRIN 2 R H NS5 T L AR
%toiﬁ,ﬁwm FERL D oA DAE R, ﬁ)t/v/kw7v4H®ﬁliDﬁwWA%h
LD NiO BEZFEH X T A4 OFEEZ R LTS, ZIUIZRAEE AL S bRk eI
STHALAADOEIEDIE X 2B 2 RIB T 5, £/, AV B - ARV < hL - YV
A [BIDFEFA LD A B AL D Fo fEIMENT T A FWNIFLEL, AL I BEEHLEZNPALAA
MO TA NNEREE L TRR LT AREMEEZ RS, DI, ik~ MUERE Fe~
M7 v a L DESICEBWTHEREAD TiO: X° Na:O OfEN EFT5Z EBnHLNE 2o
7-(®5), £77, v~ b7 v a g BT T A FEALYNR—=T v b EHICHEANER
DO REE GHENFEL 2D EBHLNE T2,

DT END, Mk~ MVERBR L~ MLt , _ SpineiTiO: Cpx TiO: Cpx Na:0
7 a Vi EEOBERE S TR A D A & IRE wome
TAH AL NOBEDNHBRIEL, AL MO EHTH ol ..

B ADERE, FTEHTALY A= % A FOE MTZ :

A DEEFESERANEIT T 52 212> TA o = SR SR
EATENBET DV ANT 4 v /B RET | o - TR = L o=
W RTREMEDRIE SN D, ZOHSRE, v b %150..“.' o - _

Ty va vk BB ARV CtiNE <L, Db ® 3 -

HIL LN THD, THHOREND, H el ]
e~ MVEBBE L ML a v DER

A TIEAL R EDALAMEDRIEMERICRS
5 T#HY, REE #65 & % Rl & w3 D4R

WU BB Ch D = LB BNk 2ot

AATD Fo EAMEV LY 8= % A N IEES 2“E Mande | 1
0

05 1 02 04 06 020406 08 1
TiO2 [Wt%] TiO2 [Wt%] Na:O [wt%]

X5 CM2B fLOEE T OSLRARZEAL

(4) VETE T H R D BER S FE D e A PR
FIMCOoH A VEKROT Y « DX —THHIS L GT1A L%, FEHuso RS

(401.52 m) Z4EHIL, GT2A fLIX, FICHEHHFHRO 7 + ) =—F v RENVVEND FALOE
%%nwgm®%ﬁﬁ<MGWm)%ﬁwu/1%%@:7%EWLLD%2%®7/&4/E
ROU Y« O—7 THRHI S 7e CM1A fLITHS A T
O BIRBEAL N D D~ > b VIR BB AT TR g o " toar
L72(&F 404.15 m), | | Qe
GT1A, GT2A 1 LU CM1A OEMCEREIL, BN VS
EDADBAABENVERERL, hreZ h T4 D

P EN T, BER AT, Rk B EARROMIE D
MABAAIZREFESND, BHEADENT LA
DA AAEDEYIZan) & LTHEETLIHA D
BHHNEEAEDY T ITEE L, fhihEE O
Rz > TV D,

BARHIFLOBR S N Téf%@zﬁ SRR
EMETCRMEROLENT, FREOBRIZKIT 50 |
SOMDYA I NVDIEFEEER L TWND, £, RE & w0 0 w0 0 w0 w0
[JEN O EZ RS-0, BILEHEFER L TRO “Tmﬁﬁx e
ok S 4 — i LI ). T 7 ¢ o ST2AALOMERL B RIDTE
—I%, THEBHEROBGEAL & ¥EaE D DIFLEHIER A~ DR

=

log oxygen fugacity (fO)



BB RAIBITOMEAEEEZRET 2 TR0 248525, b7 —4%1%, [Gabbro
glacier| €7 /L [4]& TSheetedsill] €7 /v [5], X OMEDIRKET /L [6]72 & D FHBHIzR
TERL DM 7 1t 2T D IRGROFEE L, MORB DR D ZE k4 2 %E 2 Wik 5 726
WCHWEND, S 612, HEEDORHEER B L O0hlfalEN &, ZOWRB TR v 7Faniz A v
FDOFEIGOHEEIZ LD, FEHUEBEA NG DR O 2L ) A Z W 50T 52 8T
x5,

(5) -~ FBBED Y 0 I XA FOIBFRBEA~DHIK
F~v—F T4 FT7A4A DT A (a) e

BRI A E N D SAHER A Y & Epicelite (©) ~_  Aspidolite
G X B o o — l N

R (HRXCT) & E&%E1-EMEs
(SEM) #=HWTHATL, 7 o A8k
g oo AL AW OB E

A L7z[7], #RFEICEA L7227 = im' - |
DPIRE, P~ A NAT 4 A TA B A sasecle =~
D 3 @M LRSIz, (1) <'Q/

Chromite 1opm ’
Pargasite

A NVERD -~ v R VBB ™ hf ~— Pentiandite  Gpromite e
N e igh Cr
(MTZ) OB X F A FH Ok Chgomite Chromite  20pm Chromite 10um

;;ﬁiﬁfﬁ; f‘ifj%;”;f 6 713 HA DS RAY
Y7 CM2B #EIFL HE I S - MTZ O 7 v 586850k, BL O (8) 7 4 REKRPEE DR
T4 T F— 2T a0 AKEAILTH D, BAEWX, NT 47— o 2SR TIEENT
HAHN, fEk 7 o AL LV OmanDP 22 7 O 27 v AR ClE—M0IC/EET 5, SARE
OEWOELT 5pm 725 200 pm T, TOHIIAS—H ARG, Y —F4&ER, & Cr# (= Cr/
[Cr+AlJF L) (Cr#>60) 7 ahGiho A =27, A, WA, Wgk=y gy
NEENDHX6), Fatks v L8485 OmanDP =27 O 7 v AR T, IO K722 20 |k
CWEINF Yy X TH T AL S NS 2B EWIZTEEL, & OHRITER & 72 IBIEY) DA RN
AR SNDBENBE SN, 2O 0D, Ry XU T X TURAN NAFEYWORE—ME S
72O TERTH A REMEN R I NS,

k7 v A ORENTIY, BRIEREEZ L ORA MO u AN BE SN, 51T, A
B DZEM 53470 3D HRXCT B 6, KA~ D7 a AEELO B AL OB L ED, AL
NIEMZ N T v 7T —VHDWIR R —=L o2 ERRENTZ, ZNHD 2 DOHE
BRBIEAERIT, 70 ABLORERGHEIE R TH D, T7hbb, AL NMIAEWZEHE L
721, 7 1 ABRFLINEBEIC AR LT 7223, FORRIC, AMKBENC LA ED, & Cr#r 1 A
BHDOTA = T EE LTZbDEBZZLND,

5| RS -

[1] Kelemen, P.B., Matter, J.M., Teagle, D.A.H., Coggon, J.A., and the Oman Drilling Project
Science Team (2020) Proceedings of the Oman Drilling Project: College Station, TX
(International Ocean Discovery Program). https://doi.org/10.14379/0manDP.proc.2020

[2] EiE (1986) LA~ 7~ OlE-EikmEEROM R A M E 2 T, Al 724, 30, FHl
7, S17-S40.

[3] Arai, S. (1994) Characterization of spinel peridotites by olivine-spinel compositional
relationships: Review and interpretation. Chemical Geology, 113, 191-204.

[4] Nicolas, A., Reuber, I. & Benn, K. (1988) A new magma chamber model based on structural
studies in the Oman ophiolite. 7ectonophysics, 151, 87-105.

[5] Kelemen, P.B., Koga, K., Shimizu, N. (1997) Geochemistry of gabbro sills in crust-mantle
transition zone of Oman ophiolite: implications for the origin of the oceanic lower crust.
Farth and Planetary Science Letters, 146, 475-488.

[6] Lissenberg, C. J., Macleod, C. J., Howard, K. A. & Godard, M. (2013) Pervasive reactive
melt migration through fast-spreading lower oceanic crust (Hess Deep, equatorial Pacific
Ocean). Earth and Planetary Science Letters, 361, 436-447.

[7] Yao, Y., Takazawa, E., Chatterjee, S., Richard, A., Merlot, C., Créon, L., Al-Busaidi, S.,
Michibayashi, K., Oman Drilling Project Science Team (2020) High resolution X-ray
computed tomography and scanning electron microscopy studies of multiphase solid
inclusions in Oman podiform chromitite: implications for post—entrapment modification.
Journal of Mineralogical and Petrological Sciences, 115, 247-260.



55 52 36 11

Kelemen P.B. Aines R. Bennett E. Benson S.M. Carter E. Coggon J.A. de Obeso J.C. Evans 146

0. Gadikota G. Dipple G.M. Godard M. Harris M. Higgins J.A. Johnson K.T.M. Kourim F.

Michibayashi K. Morishita T. Takazawa E. 14

In situ carbon mineralization in ultramafic rocks: Natural processes and possible engineered 2018

methods

Energy Procedia 92 102
DOl

10.1016/j -egypro.2018.07.013

Morishita Tomoaki Tani Ken-Ichiro Soda Yusuke Tamura Akihiro Mizukami Tomoyuki Ghosh 103

Biswajit

The uppermost mantle section below a remnant proto-Philippine Sea island arc: Insights from the 2018

peridotite fragments from the Daito Ridge

American Mineralogist 1151 1160
DOl

10.2138/am-2018-6030

Morishita Tomoaki Yoshikawa Masako Tamura Akihiro Guotana Juan Ghosh Biswajit 8

Petrology of Peridotites and Nd-Sr Isotopic Composition of Their Clinopyroxenes from the Middle 2018

Andaman Ophiolite, India

Minerals 410 410
DOl

10.3390/min8090410

Sean P.S. Gulick , Kenneth Miller, Peter Kelemen, Joanna Morgan, Jean-Noel Proust, Eiichi 32

Takazawa

Scientific Drilling Across the Shoreline 2019

Oceanography 157 159
DOl

10.5670/0ceanog.2019.139




Tamura Yoshihiko Ishizuka Osamu Sato Tomoki Nichols Alexander R. L. 28

Nishinoshima volcano in the Ogasawara Arc: New continent from the ocean? 2018
Island Arc e12285 12285
DOl

10.1111/iar.12285

126

2017

109-112

DOl

126

2017

247-262

DOl

Morishita, T., Tani, K.-1., Soda, Y., Tamura, A., Mizukami, T., Ghosh, B.

The uppermost mantle section below a remnant proto-Philippine Sea island arc: insights from the 2018
peridotite fragments from the Daito Ridge

American Mineralogist

DOl




Morishita Tomoaki Ghosh Biswajit Soda Yusuke Mizukami Tomoyuki Tani Ken-ichiro Ishizuka
Osamu Tamura Akihiro Komaru Chihiro Aari Shoji Yang Hsiao-Chin Chen Wen-Shan

Petrogenesis of ultramafic rocks and olivine-rich troctolites from the East Taiwan Ophiolite in 2017
the Lichi melange
Mineralogy and Petrology
DOl
10.1007/s00710-017-0547-6
123
2017
185 205
DOl
10.5575/geosoc-2016.0063
126
2017
247 262
DOl
10.5026/jgeography.126.247
Hatakeyama Kohei Katayama Ikuo Hirauchi Ken-ichi Michibayashi Katsuyoshi 7
Mantle hydration along outer-rise faults inferred from serpentinite permeability 2017

Scientific Reports

DOl
10.1038/s41598-017-14309-9




Michibayashi Katsuyoshi Mainprice David Fujii Ayano Uehara Shigeki Shinkai Yuri Kondo 443

Yusuke Ohara Yasuhiko Ishii Teruaki Fryer Patricia Bloomer Sherman H. Ishiwatari Akira

Hawkins James W. Ji Shaocheng

Natural olivine crystal-fabrics in the western Pacific convergence region: A new method to 2016

identify fabric type

Earth and Planetary Science Letters 70 80
DOl

10.1016/j .epsl.2016.03.019

Michibayashi Katsuyoshi Watanabe Tohru Harigane Yumiko Ohara Yasuhiko 25

The effect of a hydrous phase on P-wave velocity anisotropy within a detachment shear zone in 2016

the slow-spreading oceanic crust: A case study from the Godzilla Megamullion, Philippine Sea

Island Arc 209 219
DOl

10.1111/iar.12132

Michibayashi Katsuyoshi Snow Jonathan E. 25

Virtual special issue: Understanding of the largest oceanic core complex on the Earth, Godzilla 2016

Megamullion

Island Arc 192 192
DOl

10.1111/iar.12157

Akizawa Norikatsu Ozawa Kazuhito Tamura Akihiro Michibayashi Katsuyoshi Arai Shoji 57

Three-dimensional Evolution of Melting, Heat and Melt Transfer in Ascending Mantle beneath a 2016

Fast-spreading Ridge Segment Constrained by Trace Elements in Clinopyroxene from Concordant

Dunites and Host Harzburgites of the Oman Ophiolite

Journal of Petrology 777 814

DOl
10.1093/petrology/egw020




69

2016
446 448
DOl
YAO Yuan TAKAZAWA Eiichi CHATTERJEE Sayantani RICHARD Antonin MORLOT Christophe CR?0ON 115
Laura AL?BUSAIDI Salim MICHIBAYASHI Katsuyoshi Oman Drilling Project Science Team
High resolution X?ray computed tomography and scanning electron microscopy studies of 2020
multiphase solid inclusions in Oman podiform chromitite: implications for post?entrapment
modification
Journal of Mineralogical and Petrological Sciences 247 260
DOl
doi:10.2465/jmps.191008
Michibayashi Katsuyoshi Tominaga Masako Ildefonse Benoit Teagle Damon 32
What Lies Beneath: The Formation and Evolution of Oceanic Lithosphere 2019
Oceanography 138 149
DOl

https://doi.org/10.5670/0ceanog.2019.136

170 2 85

Michibayashi, K.

Earth Connections in 50 years of ocean drilling toward mantle drilling

AGU Fall Meeting 2018

2018




Abe, N., Okazaki, K., Katayama, |., Hatakeyama, K., Ulven, O.l., Hong, G., Zhu, W., Cordonnier, B., Akamatsu, Y.,
Michibayashi, K., Takazawa, E., Godard, M., Teagle, D. A. H., Kelemen, P.B., matter, J.M., Coggon, J. A., The Oman Drilling
Project Phase Il Science Party

Initial report of physical property measurements, ChikyuOman 2018: Crust-Mantle boundary and the mantle section from ICDP
Oman Drilling Project Phase 11

AGU Fall Meeting 2018

2018

Michibayashi, K., Onoue, A., Kakihata, Y., Oya,S., Odashima, N.

Quantitative analyses of olivine textures within granular peridotites based on EBSD mapping: an example from the Oman
ophiolite

AGU Fall Meeting 2018

2018

Michibayashi, K., Katayama, I., Kelemen, P B., Okazaki, K., Godard, M., Takazawa, E., Damon A H Teagle

Quantification of the downhole degree of serpentinization estimated by X-ray CT core imaging (Oman Drilling Project Phase 2,
D/V CHIKYU)

AGU Fall Meeting 2018

2018

Moe, K., Yamada, Y., Saito, S., Matter, J. M., Takazawa, E., Michibayashi, K., Teagle, D. A H., Kelemen, P. B., Oman
Drilling Project Science Party

From Oman Drilling Tests to the Mohole to Mantle (M2M)

AGU Fall Meeting 2018

2018




Moe, K., Yamada, Y., Matter, J. M., Abe, N., Takazawa, E., Scientific Team: Oman Drilling Project Science Party
(Michibayashi K. included)

Core-Log Integration across Crust-Mantle Transition in Oman

AGU Fall Meeting 2018

2018

Morishita, T., Michibayashi, K., Kelemen, P. B., Godard, M., Takazawa, E., Teagle, D. A. H., Harris, M., The Oman Drilling
Project Science Party

X-ray CT images of oceanic lithologies obtained on Oman Drilling Project drillcores during ChikyuOman 2017 and 2018

AGU Fall Meeting 2018

2018

Senda, R., Carter, E., Zaloumis, J., Zhang, C., Sousa, A., Klaessens, D., Godard, M., Kelemen, P. B., Michibayashi, K.,
Teagle, D.A.H., Takazawa, E., Coggon, J. A., Choe, S., Oman Drilling Project Science Party (Abe, N., Morishita, T., Tamura,
Y. included)

Geochemistry of the Samail ophiolite mantle section drilled at Oman Drilling Project Holes BA1B, BA3A and BA4A (Batin area,
Oman Drilling Project Phase 2)

AGU Fall Meeting 2018

2018

Takazawa, E., Teagle, D. A. H., Coggon, J. A., Matter, J. M., Kelemen, P. B., Michibayashi, K., Tamura,Y., Morishita, T.,
The Oman Drilling Project Phase 2 Science Party (Abe, N. included)

Drilling of the crust - mantle boundary in the Wadi Tayin massif in the Samail ophiolite at Oman Drilling Project Sites CM1
and 2

AGU Fall Meeting 2018

2018




Yamada, Y., Moe, K., Wspanialy, A., Abe, N., Michibayashi, K., Takazawa, E., Matter, J. M., Teagle, D. A. H., Kelemen, P.B.,
The Oman Drilling Project Science Party (Abe, N., Morishita, T., Tamura, Y. included)

A Strength Profile Across the Ocean Crust-Mantle Transition: Oman Drilling Project Sites CM1 and 2

AGU Fall Meeting 2018

2018

de Obeso Juan Calros The Oman Drilling Project
Phase | Science Party

1 ChikyuOman2017

2018

Leong James Ildefonse Benoit Harris Michelle de Obeso Juan Carlos
The Oman Drilling Project Phase | Science Party

Initial studies of the petrophysics in the dike and upper gabbro from ICDP Hole GT3A, the Oman Drilling Project Phase |

2018

de Obeso Juan Carlos
The Oman Drilling Project Phase | Science Party

Overview of Hole GT3A: The sheeted dike/gabbro transition

2018




Geochemistry of Wadi Tayin mantle section in the southern Oman mantle section with special reference to suprasubduction zone
magmatism

2018

James Leong Peter Kelemen Kevin Johnson Rebecca Greenberger Craig Manning Michelle Harris Juan de
Obeso Benoit Ildefonse Damon Teagle Jude Coggon The Oman Drilling Project Phase 1
Science Party

Xray CT core imaging of Oman Drilling Project on D/V Chikyu

2018

Peter Kelemen Damon Teagle OmanDP Phase 2 Science Party

Overview of Hole CM2 in the Oman Drilling Project Phase 2: the Moho transition zone to the uppermost mantle

2018

Peter Kelemen Damon Teagle Oman Drilling Project Science Party

Oman Drilling Project

2017

2018




2018

Peter Kelemen Damon Teagle Michelle Harris The Oman Drilling Project Phase 1 Science Party

ChikyuOman2017 1

2018

2018
Coggon Judith
1
2018
Leong James Kelemen Peter Harris Michelle Oman Drilling Project Phase 1 Science
Party

Initial studies on the physical property measurement of listvenite, serpentinite and the metamorphic sole from ICDP Oman
Drilling Project Hole BT1B

2018




Koepke Juergen Kelemen Peter Teagle Damon Coggon Jude Harris Michelle The Oman Drilling Project
Phase | Science Party

Overview of Hole GT2A, ICDP Oman Drilling Project: Drilling middle gabbro in Wadi Tayin massif, Oman ophiolite

2018

Coggon Jude Kelemen Peter Matter Juerg Teagle Damon KhawThu Moe The Oman
Drilling Project Phase Il Science Party

CM -

2018

Coggon Jude Kelemen Peter Khaw Moe Matter Juerg Teagle Damon The Oman Drilling
Project Phase 1 Science Party

Drilling of crust-mantle transition zone in the CM site of Wadi Tayin massif in the Oman ophiolite: the ICDP Oman Drilling
Project

2018

, Kelemen Peter, Teagle Damon, Matter Juerg, Coggon Jude, Oman DP Science Party

Wadi Tayin :1CDP Oman Drilling Project

2018

2018




2018

2018

DP Phase 2 Scientists

Overview of Hole CM1 in the Oman Drilling Project Phase 2: Crust-Mantle boundary

2018

The Oman Drilling Project Phasel Science Party Phasel
Science Party

1CDP GT1A

2018




Yao Yuan, Takazawa Eiichi

A new discovery of chromite-hosted inclusions from chromitites of the Samail ophiolite of Oman

2018

Kyaw Moe, Yasuhiro Yamada, Saneatsu Saito, Kazuya Shiraishi, Adam Wspanialy, Yoshihiko Tamura, Eiichi Takazawa

Advanced Well Logging across Crust-Mantle Transition in Oman

2018

Yoshihiko Tamura, Eiichi Takazawa, Georges Ceuleneer, Katsuyoshi Michibayashi, Tomoki Sato, Shuichi Kodaira, Seiichi Miura

Origin of Moho: dunite is the Rosetta stone between seismologists and geologists?

EGU General Assembly 2018

2018

Yoshihiko Tamura, Gou Fujie, Oohira Akane, Takazawa Eiichi, Georges Ceuleneer, Michibayashi Katsuyoshi, Tomoki Sato, Kodaira
Shuichi, Miura Seiichi

125

2018




Kyaw Moe Wspanialy Adam

125

2018

Takazawa, E., Michibayashi, K., Tamura, Y., Morishita, T., Yamada, Y., Kyawthu, M., Saito, S.

Oman Drilling project to reveal dynamics and petrophysical properties in the crust-mantle boundary

JpGU-AGU Joint Meeting 2017

2017

Takazawa, E., Ishii, K., Nomoto, Y., Tamura, Y.

Petrological and geochemical diversity of mantle section revealed by comparison between northern and southern Oman ophiolite

JpGU-AGU Joint Meeting 2017

2017

Ishii, K., Takazawa, E., Tamura, Y.

Geochemistry of Wadi Tayin mantle section in the southern Oman mantle section with special reference to suprasubduction zone
magmatism

JpGU-AGU Joint Meeting 2017

2017




Takazawa, E., Kelemen P. B., Teagle, D. A. H., Coggon, J. A., Harris, M., Matter J. M., Michibayashi, K.

Scientific Team: Oman Drilling Project Phase 1 Science Party, 2017. Overview of Hole GT2A: Drilling middle gabbro in Wadi
Tayin massif, Oman ophiolite

AGU Fall Meeting

2017

JpGU-AGU Joint Meeting 2017

2017

2017

2017

Wadi Tayin

2017

2017




Oman Drilling Project Phase 1 Science Party

ChikyuOman 2017 Legl

InterRidge Japan

2017

Benoit Ildefonse James Andrew Leong Peter Kelemen Damon
Teagle Michelle Harris The Oman Drilling Project Phase 1 Science Party

1 ChikyuOman2017

2018

2018

Natsue Abe, Michelle Harris, Katsuyoshi Michibayashi, Juan Charlos de Obeso, Peter B Kelemen, Damon A H Teagle, Jude Ann
Coggon, Juerg Michael Matter, The Oman Drilling Project Phase | Science Party

Overview of Hole GT3A: The sheeted dike/gabbro transition

AGU Fall Meeting 2017

2017

Kohei Hatakeyama, Keishi Okazaki, Natsue Abe, James Andrew Monton Leong, Katsuyoshi Michibayashi, Peter B Kelemen, Michelle
Harris

Initial results on the physical property measurement of ChikyuOman cores: listvenite, serpentinite and the metamorphic sole
from ICDP Hole BT1B

AGU Fall Meeting 2017

2017




InterRidge Japan 2017

2017

124

2017

Natsue Abe

P-wave velocity reduction toward to the Moho in the oceanic lower crust? : Implications from lithological variation of
gabbroic core samples

JPGU-AGU Joint Meeting 2017

2017

JPGU-AGU Joint Meeting 2017

2017




S. Ono

Mantle heterogeneity under Hawaii site of M2M

2017

T. Morishita, M. Yamano, G. Fujie, S. Ono, J. Kimura, K. Obana, Y. Nakamura, A. Yamaguchi, T. Kagoshima, S. Saito, S.
Kodaira, J. P. Morgan

Refinement of scientific objectives, drill sites, and strategies for CHIKYU IODP proposal aimed at Bend-Fault Hydrology in
the Old Incoming Plate (H-ODIN): Input from the London workshop

2017

Morgan Jason

2017

Michibayashi, K.

Mantle Drilling Projects: M2M, Fore Arc M2M and ICDP OmanDP

JpGU-AGU Joint Meeting 2017

2017




Michibayashi, K., Kakihata, Y., Dick, H. J.

Direct evidence of hydration into mantle during shearing below a transform fault: Prince Edward transform fault, Souswest
Indian Ridge

AGU Fall Meeting

2017

Michibayashi, K., Okazaki, K., Leong, J. A. M., Kelemen, J. A., Johnson, K. T. M., Greenberger, R. N., Manning, C. E.,
Harris, M., de Obeso, J.C., Abe, N., Hatakeyama, K., lldefonse, B., Takazawa, E., Teagle, D. A. H., Coggon, J. A., The Oman
Drilling Project Phase 1 Science Party

X-ray CT core imagine of Oman Drilling Project on D/V CHIKYU

AGU Fall Meeting

2017

Michibayashi, K., Kakihata, Y., Dick, H. J. B.

Direct evidence of hydration into mantle during shearing below a transform fault: Prince Edward transform fault, Southwest
Indian Ridge

JpGU-AGU Joint Meeting 2017

2017

Michibayashi, K., Reagan, M., Ohara, Y., Heywood, L., Goff, K., Foster Jr., T., Jicha, B., Lapen, T., MacClelland, W.,
Righter, M., Scott, S., Sims, K.

Amphibolites and a garnetite: Geodynamic implications of crustal lithologies from the southeast Mariana fore-arc

JpGU-AGU Joint Meeting 2017

2017




Morishita, T., Kelemen, P. B., Coggon, J. A., Harris, M., Matter, J. M., Michibayashi, K., Takazawa, E., Teagle, D. A. H.,
Scientific Team: Oman Drilling Project Phase 1 Science Party

Drilling the leading edge of the mantle wedge and the underlying metamorphic sole of the Samail Ophiolite: Hole BT1B, Oman
Drilling Project

AGU Fall Meeting

2017

Peter Kelemen Damon Teagle Oman Drilling Project Science Party

Oman Drilling Project

2017

2018

2018

CM -

2018




Peter Kelemen Damon Teagle Michelle Harris The Oman Drilling Project Phase 1 Science Party

ChikyuOman2017 1

2018

2018

ChikyuOman2017 Leg2

InterRidge-Japan

2017

124

2017

2017

2017




1BM

JpGU-AGU Joint Meeting 2017

2017

Fryer Patty

JpGU-AGU Joint Meeting 2017

2017

2017

2017

2017




, , Satish-Kumar M., ,

2016
2016
1CDP
2016
2016
(10DP)
2016

Michibayashi Katsuyoshi, Honda M., Almeev R. R., Christeson G. L., Sakuyama T., Yamamoto Y., Watanabe T.

Physical properties of fore-arc basalt and boninite in lzu-Bonin-Mariana forearc recovered by I0DP Expedition 352

AGU Fall Meeting

2016




Michibayashi K., Endo H., Mainprice D.

Brittle and ductile textures of naturally sheared rocks: examples from Kashio mylonite along the Median Tectonic Line,
Urakawa, Japan

Oxford Instruments EBSD Symposium

2016

123

2016

Michibayashi Katsuyoshi

Lithospheric structure deduced by olivine crystal-fabrics in peridotites

Japan Geoscience Union Meeting 2016

2016

2016

2016




Michibayashi K., Honda M., Yamamoto Y., Kamiya N., Sakuyama T., Watanabe T.

Physical properties of fore-arc basalt and boninite drilled by I0DP EXP352 and its significance for the seismic velocity
structure in the oceanic crust

Japan Geoscience Union Meeting 2016

2016

Oman Drilling Project
http://www.omandrilling.ac.uk

Proceedings of the Oman Drilling Project
https://doi.org/10.14379/0manDP.proc.2020

(Michibayashi Katsuyoshi)

(20270978) (13901)

(Ono Shigeaki)

(20313116) (82706)

(Tamura Yoshihiko)

(40293336) (82706)




(Abe Natsue)

(80302933) (82706)
(Morishita Tomoaki)

(80334746) (13301)
(Chatterjee Sayantani)

(Senda Ryoko)

(50377991) (17102)
(Yamada Yasuhiro)

(20362444) (82706)
(Kyawthu Moe)

(10371725) (82706)
(Miyazaki Takashi)

(80371722) (82706)
(Okazaki Keishi)

(90784257) (82706)




