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Ochiai-Hokubo peridotite and Horoman peridotite :

a genetical comparison for insight into diverse melting processes in the upper mantle
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Abstract

The Ochiai-Hokubo peridotite complex, the Sangun zone, southwest
Japan, and the Horoman peridotite complex, the Hidaka Zone, Hokkaido,
are compared with one another, to understand the diversity of melt-
ing process in the upper mantle. The Ochiai-Hokubo complex consists
of spinel lherzolite, spinel harzburgite, dunite, wehrlite and clinopyroxe-
nite, and the Horoman peridotite complex, of plagioclase lherzolite, spinel
lherzolite, spinel harzburgite, dunite, wehrlite, and a small amounts of
gabbro and pyroxenite. The basic structure, an alternation of harz-
burgite-lherzolite and dunite-wehrlite, is common to the two complexes.

In harzburgite and lherzolite, Cr# (=Cr/(Cr+ Al) atomic ratio) of spinel
widely varies, from 0.15 to 0.78 in the Ochiai-Hokubo complex, 0.08 to
0.68 in the Horoman complex. In the Horoman complex, the Cr# of spinel
rapidly increases with an increase of Fo content of coexisting olivine
(88.8-92.8). On the other hand, Fo content of olivine in the Ochiai-Hokubo
harzburgite-lherzolite (mostly 88-90) does not correlate with the Cr# of
spinel. The Horoman harzburgite and lherzolite is similar to ordinary
mantle peridotite on textural, modal and chemical compositions. The Cpx/
(Cpx+Opx) ratio rapidly decreases with an increase of Cr# of spinel,
and is around 0.1 when Cr¥#=0.5 and is zero when Cr#>0.6. On the
other hand, the Ochiai-Hokubo harzburgite-lherzolite is different from
ordinary mantle peridotite ; Cr-rich spinel (Cr# >0.5) coexists with rela-
tively coarse diopside (up to Imm across). In dunite and wehrlite from
both complexes, Fe?* content of olivine and Ti and Fe®* contents of spinel
are higher than those of lherzolite and harzburgite.

The lherzolite and harzburgite in the Horoman complex are simple
residual peridotites which were formed by melting and melt extraction.
The deviation of the Ochiai-Hokubo harzburgite-lherzolite from the
ordinary mantle peridotite in the modal and chemical characteristics is
due to its interaction between infiltrating anhydrous melts and wall rock
lherzolite. The dunite and wehrlite are a cumulate from the infiltrat-
ing melts modified by the interaction. The difference in petrological
characteristics between these complexes resulted from differences in the
amount of infiltrating melt and the efficiency of melt extraction.

Key words : Ochiai-Hokubo ultramafic complex, Horoman peridotite
complex, cpx-rich harzburgite, melt-mantle interaction, melting processes
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HERICZROREZE B3 T o, BEDOHEERE B LT 2D
HY, Ele~r~vDORE, WMERROBFRZERIBOLIT
W% (Niida, 1984 ; Obata and Nagahara, 1987 ; Frey
et al. 1991 ; Takahashi and Arai, 1989 ; Takahashi, 199143,
b, 1992 ; Takazawa et al., 1992 ; Yoshikawa et al., 1993 ;
Ozawa and Takahashi, 1995 ). 4z Takahashi (1991a,
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b, 1992) %, WA BOKEDI BT T v 7 OERB LUER
DAV DEANCHEIRIEL T T v 7 IZH T AN N OBRE
WWEo THRENEZEMABITRYELLR-TNDEND
BEwEH L, LALUIRBEETHLICINE rE AT,
BT LS TRTOPA L ABRICESG S Mg LU
FERR A BB IR B b Cldav., filzi, e A TRER
BRI ESEMED B D—F5 8972 A v b DR ( Takahashi, 19914,
b, 1992) 7213 T <, ANV KN EFDBVEDPLALAREED
AR EZFE T AN S OBBOEEMSE bIH ST 5 (F
Z0E, Quick, 1981 ; Kelemen, 1990 ). Kk &< 7202 A b A4E
THLID Y NMARRBRBROZEEEZ b b TERIC SN
TREREFRHZRPE W, MR =EHOEES - EB~ 7 1 v
7 IR R L R LT e PAVBETH Y, SiELHE
KT 2EMBICELENDD—FH T, AR E R ES
EHEELE LTS GidtiEs, 1988). A /MR iXIEHEE
LEA-TERERELREL, ZOERENEEORENE LR
BLEFRRIZOWTERTIOEHNETS. 20X 5%k
By MBI B v MBI B AR S X 0L
BEBETIE L LTEETH S,

I TRAETRARINERERZVE2—L, EEO
RRBREE, F—FENLCREAEEES-LLEEED
B Z1T 5.
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1. IRBHASAERK

R A D ABERITIHEE, BEERETHERTICAE
L, 8 X10kmDJER Y 8-> THEHL TR Y, EE1343,000
mThH5. BEEERITEHEERILIZER, SERL—AVY T4
b, ARV L= TA N, AT R=D v A, FFA
k, VEOFT v, XfusFAf b, BEESER
BIRBEEZZ L TWDOBRKRETHD. EhidhbABER
B THE TIERE L RIZ E A ERIF TRy, BRITH
ERFHSEEOBNDL L LA L ASENER L, BBARE
HERE2 Lo TH (Lower Zone) ERERL—NVY T
FBMBET, IZANWED AL RizETe L3 (Upper Zone )
a6 THnS (MR - B, 1966 ; Niida. 1974, 1984 ).
BIZEBETEEIANY A=V v 4 h—=AER VL=V 54
F—HERL—NVFAL h=RERNV L=V TAL h—=JL
VR=P A kLD ERBIE L OE I o T LSRR
D < VIR L 31 00m oD A TH{K 4 B 0 i & D (Nii-
da, 1984). 72383, Z Z TiEEA4IZOVWTIE Takahashi (19914,
b) IZ#E>.

IR AR TIEE < OMERZINTEY, Nida (1974,
1975, 1984) IZ & = TEABYFERE A FEASHESL L TLUE, Taka-
hashi (1991a, b) KXV EERBEERML b, Eik,
DPORRKRT T IVIMEE T3 ( Nagasaki, 1966 ; Obata
and Nagahara, 1987 ; Takahashi, 1991a, b, 1992 ). Naga-
saki (1966) IXMRREPADABGBRE S T4 b KRAE~S
< hLORRBERICEI BT ) ATHB LE X7 Obataand
Nagahara (1987) i%, A& TEHOBREE R, #8 Lici

BOLADAERERIRICGESE, ERET2 AV MBELT
FRRENTEEZ, b DAL MTHEE LTZERD 13/ L 28—
UxA b, ANVIMNEBRBLI SRS TEEHBL—NY T
A FTHB RO, ZNicx LT, Takahashi (19914,
b, 1992) IZEEM72 BFA SRS L OVEE R 21TV, Wi ik
DI S B ZEIRORR D 3 >0OEF RS, Main Harzbur-
gite-Lherzolite (MHL ) %%, Spinel-rich Dunite-Wehr-
lite (SDW ) %%, Banded Dunite-Harzburgite ( BDH)
RN 1T, # OpE %k ~7z. Takahashi (1991a, b, 1992)
X MHL, SDW RFIDBEAED, 7T v 7 OERICES, —&
DAV NDOFR, S8, Bl neXTERENZZ &2
WL, BEROKES % 55 MHL RFFEERL—LY
FA N, ACRINVL—=ASTAL N, "AINR—=V AL IS
7Y, Nt usA4 bRV —VY T4 b (BREOHRERL—
N TAR) BEVBEFRFEDO AN FOBEAILL > TEES
VIR VAR LER & T2 FRBEIC AV D 2SI LT B OIEIT &Y 2>
b AL LTHASHTWA (Takahashi, 1991a, b). >
EVBETHMOWBHRRERE S >TEHO VR UITESR
ORBEDBEWZE 5L DT, A v OB 7H
BBVL—=NSTA b, Bb AN MRSITHEE LT ERS 23y
INR—=Y %A Mxt$ % (Takahashi, 1991a, b). SDW
FINITNTHFA R 2R Y AN b OREREREONE
%773 (Takahashi, 1991a, b, 1992). SDW %&%Iix MHL
R OERIEE & FFI 72 BB O L VWB & LTEL.
W7 MHL BFID—F AV MRDCHB LT VY R—T %
A MRIZFEET S (Takahashi, 1991a, b). BDH RZFid&
& LB R o b, BDH RFNEPA DARRA ERAD
LR S, Mg =2 Cr iz BAE = 7w b O RERET
HHZEBTRRER, Try ZRIZELTHWEI b, )]
WadERey Mt e ERT 2188 TR AATZRE S T
bbBEEZ LTS (Takahashi, 1991a, b).

2. BA-LEE®K
HE—IEB~7 4 v 78 E CITF O-HAEEKT) IH
WIRPEOEEEL AR & LERILEI OBERICIIET 5
F64.5mOKRFE LA PLCERLTWD, BEOERICIX
SEERFEORGR B> CERE AR BT 2 EES
HIEBRERSHEL, b0 EEEER WNW-ESE ©
B ERIT % (Hashimoto, 1968 : T4t - £2H, 1989). O-H
EARIIE 24, 5km, BEIRIC ). SkmDIES Y 25, AREOLE
REDORBOHFR &AL XREETE FRHiE»,
1988). O-H AfkizE & L T4 2EE IR b shiz L —
WS FGA N, WIN=V AN, TFAL N, Txz—NTA
b, BEODEBDOZIYV )X a s F AN, UaT RAETA
b X VR Ih, REEEEE, ShafrEREE LR
FEHE A (1988) IIMIAESEHDOE— R, BAHEOEILD
EgEr b O-HEEKDEGE \ANY =TV %A b L—)Y
FGAN, FFA LN/ T=2—nNTFA4 b, 2V %4 0s P A
N O 2T AZSA D3R T T, 1BLITEENS LT
YIVERTHY, ZOEBEWMIZFHOBRERT LY N
PxA bV IFA I NBEFFA LN T =2—NTFA  NE
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Fig. 1la. Location map of the Ochiai-Hokubo complex and Horoman complex, and lithological map
of the Ochiai-Hokubo complex (modified after Arai et al. (1988)). See Niida (1984) and Taka-
hashi (1991b) for details of the lithology map and structure of the Horoman complex.
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Fig. 1b. Sketch of an exposure of alternated “layers” of
dunite and harzburgite-lherzolite which exposes at A of
Fig. 1a. Note the irregular lithological boundaries. See text.

DEBPHRS>TNAZ LEHALIC L, EHIT/ LY R
VXA RSV T NEDI VI IN=T x A NLHER
B m AR RO Cr/(Cr+ Al BFHICH LT 5
b ABED Fo ER—EDNPA S AVBEOERE VIR 2D,
BRRERERTZ EARLEZ. FLTO-HEEKEZERTS
PALVBEERTRT I I REN =y a (A0 BT
BOWE) O ORRILRIC L - TR STt 2 R
L BTV ENEE LI DR INYR—=T % A F/L—
WS4, ETROA N NRLERARE, ERELEZLO
BEFA N/ Dz2—NTFA NTHD LW REREZE N,

EEE AP

AN TIERIT, WEEED 3 >DEARS ( Takaha-
shi, 1991a, b) ® 5 LEETRHOEERFREELZE-> TV
% MHL %53 LU SDW RFI DA S AE & O-HEEDA

NINR=T e b V=NV FA N, FFAR/Tz—NT
A MZOWTHEBRET 5, MAEKOTHRIE Niidda (1984),
Takahashi (1991a, b), FHiFd (1988) 7L THUE
RHENTNWBEDT, 22 TRELENENDOEEDOBREE
LEMBEROBRIZOVWTERZE LY, EblTL— YT
A4 b, MY R=T A bOE— FERRIZOWTHRAS,
O-H 2E0®— FHE, B8 L TIERARZOMOEE
T —ERD DV KF A REL LTV EHE, BE LY
M OICEHGERE, R & bR L TEOYIESY
BEND L ORESHE LTIV LT,
REBPALAEDEFDS B, NVI A=V b EL—
W T4 M EANICIE Aral (1984) OEREZHES ., T2
b, BAER / (BRUER +f5ER) FEL30.1L v EN
LU=V T4 b, OITFRAVY AN=T %A L THD, &
721, O-HEEKIZBWTIE, BEbkoy, BEERNT
RGO ERR I DT ETETH - T, T— FEREE
EBTDHZERHELRNLDBEL, TRTOEAE LEORE
WETHBIZ A NY N=T % f N L=V T4 NZHITBZ
EWHERW, fEoT, TDOLIRBHRCIETEELE DT
IWINR—=T e b V=NV 54 e TBZ L ET5,

1. BREBEOEHHLENE

1) tRwA

R EE TEHOBREE DX REBIKRDO=Z>TH S, —
2B, FEARV—AYTAL RRBEAAI A=V A b AD
R LBERBAREER E b o T2 AR 34—/ ( Niida,
1984) ZRTHETHD. ZO0RIFFFA PRI NR—=T
A FEBOHNZEDRBREE LRI 2EELTEL, 20
BRY Y —7THb L5 ETH5 (Takahashi, 1991b).
FERALV—NVITA P AECRN V=N TA b, NV N~
Tx A NOTEEREDIIPALLAR, FTER, BEENER,
AERLTHY, BERL—AY T4 NMIZHIZRER S
Db, INLDOBERIFR—T v I TRT 4 v 7 MEERT.
FEAL—NVYFTA FPORERRIEICRAERL, DALVE
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Fig. 2. Modal compositions of lherzolite and harzburgite.
Data for the Ochiai-Hokubo peridotite and the Horo-
man peridotite are after Matsukage (1993MS) and Taka-

~ hashi (1991a, b); respectively. Broken line indicates Cpx/
(Cpx+Opx)=0.1. Abbreviations for minerals are as foll-
ows : Cpx=clinopyroxene, Opx=orthopyroxene, Ol=oli-
vine.

o THIBIOME 2F R L TR Y (Niida, 1984), A%
ML=V 54 FOFRE V=N T A MOEWES Tk B
SER, RFER, RECXVBLRBY VLI EAL NS
#¢ (Takahashi and Arai, 1989 ). A &RV id e T —f%IC
BaPLERBEE TENMTS. FSERL—AVYFA b
TITHBLRA RNV TH S, SDW RFID K FA M ikh
ABAH, BRBER, RN, DEBEO/X—F3 A bbbl
TRY, FFERPIEEAEEES, LY IFAL K, b
YN—=Yx A b EIFE— MR THRIZRBITE % ( Taka-

hashi, 1991a, b). ELAECRXVBEELLEEREZETD.

2) HmE—IAEEE

O-H Bk b BRI ITEREE L FiE, ~ vy A=Y %A
NV—=NY T4 NRIZESEmD LE+mDFF A hidE
K, DIV VRRIZA>TWBOBRKHcH2 FHiE
%5, 1988 : Fig. la). »"AY A=y A b L= V54 b
DA RERSEI LA b AR, BHER, BHER, <
ERATHY, MBS RGP bR —T7 v 52
T4 v VRBETRT. ACRXVERBIPERIEEE LT
Yy b uwAf MELTWS (Fide, 1978) 23, HEERD
T TOERNREIRERAN LERBETIL Y BICE
I, BRIZEFELLRARTHS. O-HEBEKDOILA L AT
MEREILEZITTRY, EER, FICRFER DKL N
FRLO KRS (DA BAE, T4 47 A R, BBAE,
FeETAR) X2 EEBLELOoTHNDZ LG GEHIZ
», 1988), A TCL— LY T4 PEANVYNR—=Dr L FER
FFBOIRETHDZD, SR EB IR b/
L=/ 54 NENTOERDRBEORR, DHIIAHET
bbb, FTA M Uz—NTFA FOUEERESIPA DA
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Fig. 3. Relationship between Cr/(Cr+Al) atomic ratio of
spinel and modal compositions for lherzolite and harzbur-
gite. Peridotite xenoliths from Kurose and Noyamadake,
the Southwest Japan arc, are after Arai and Hirai (un-
published). Data for the Ochiai-Hokubo peridotites and the
Horoman peridotites are after Matsukage (1993MS) and
Takahashi (1991a, b), respectively. Abbreviations for
minerals are same as Fig. 2.

A. Relationship between Cr/(Cr+ Al) atomic ratio of spinel
and Cpx/(Cpx+Opx) volume ratio. Note that the Cpx/
(Cpx+O0px) ratio does not correlate with the Cr/(Cr+Al)
ratio of spinel in the Ochiai-Hokubo harzburgite-lherzo-
lite.

B. Relationship between Cr/(Cr+Al) atomic ratio of spinel
and (Opx+Cpx)/(0O1+Opx+Cpx) volume ratio.

, HgHER, ACxAThHY, FhicfiEaraEns
ZELHD, ACKAVREELLEATRTHY, ~LYA—
CxAL ML=V T bRERBEIE T =)y b wwA b
fELTW3, 474 bRz Ui LiZ o BE¥ER
EEERBRRBD BN, Txz—NTA MURBABHFEET D, N
WNYR=P e N VL= T4 FNEEFZFTA NEOERIZ
FBHEE OREOEETHRICER T, WHSERRE %
DOBEFREIIPRY ¥ v —7ThH YD Fand> 5E10em T T3
2, BFULEEB TR PRI AVHATHEES B D
% (Fig. 1b). BEBIIMITIRVEERELE DT DEFHR R
S oiien GrHiEs, 1988).

2. L=ILYSAbE, NLIYN—T A FOE—R#ERK
FEEDL =LY FA RN, "AYR=T A bOPABA
T, 5L, BAERORILOBZE S Fig. 21TRY. £z
Fig. 3 I BgHER / (BANES + &7 R) KR L 28R/
(SEFT+LADAR) BREELERT. BHEEOPALA
E1X, RERAOERRERLRERBEIIELTBITONT,
VR, R BEAER NEBAICEY LTS OREHTHS
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Fig. 4. Relationship between Fo content of olivine and Cr/(Cr+Al) atomic ratio of spinel in the
Ochiai-Hokubo peridotites and the Horoman peridotites (SDW and MHL suites). SDW and MHL
of the Horoman peridotites indicate the Spinel-rich Dunite-Wehrlite suite and the Main Harzbur-
gite-Lherzolite suite, respectively (after Takahashi, 1991b). Data for the Ochiai-Hokubo perido-
‘tites are after Arai et al. (1988) and Matsukage (1993MS). OSMA =olivine-spinel mantle array (Arai,
1987, 1994a). Note that the Fo content of olivine does not correlate with the Cr/(Cr+Al) ratio of
spinel for the Ochiai-Hokubo harzburgite-lherzolite.

( Takahashi, 1991a, b ). fR#§E 4D MHL RFIDPA B A
ATEANER S (BAhER +RFER) AR 04 50.55
£ ¢2&fk+ 5 (Takahashi, 1991a, b).

FRZR LT O-HEETIIL—NAY 54 b/ A=y
4 FEBNT, AERLVOENRHEBEILERBBICELRTS
o<, TR/ (FER+PALARE) ERELIEED L
T3, BEWER,/ (BMghEr +&78ER) GHiidb
DR, KES DY AV TIR0. 1B iz /2 Y, Arai (1984)
OEBEIROI LL—NITFTA MCBLTLED, 2%V H®
EDHRY CriTEL ARV EEGLTOEY L FITBNT

bRIAE 1 o2 B DR D BRI O BAHEE 23380 b 5.

HETHLIBRBEE, "I R—V Ak, L=V T4
NRFIDBERICBNTIE, —#ic, £— Mk AL
@ Cr/(Cr+Al JRFt (BUF Cr# &89 1L AR ABEE A3
HY, CritBAREALCRNV (Cr¥>0.5) 2ETeHZAITIL,
EHITHEANER  (BAVES +HER) (EFEIA0. 1T D

IIVINR=Y ¥y A NTHDBOBEETH B (Fig. 3, 7, 1992).

O-HEETHLNBHIZ, CricBARAC RV EESRITH D
b6, HeNER S (BaER +45ER) 430,180
Lz 55T ETHY, BT “B-Crv—aAYV IR
EIERZ LICT B o T ETERLEARRLF O LY R—
CxA NSV AY 5L MEWSERITEAES, S (BAE
FHEJTER) RERBA0.1L VBV L - Y T A b, BiE
B/ (BEHER + &R RS0 I T O Y R— U %
A4b, EBRZZTHEREE-Crv—1VIF4 b ET_RCE
ATND,

LMD

O-H EEDERSH DOEBETFTAIL SR K FEHEFE D SEM
(BFE a-30A) -EDAX (=R V¥ —SEEXBoNERE) v X
FAERWTHE S, 2DABATGO NIO EFBITHEK
BT RO~ A 7 u Fu—7 (JEOL 8600%!) <
S ENTZ. £z O-HEBHOF —F O—ERIZFEH13 0> (1988)
Db D& fHvic, REEEOIY O EBE{EMERIT Taka-
hashi (1991a, b) I X > TEHMICRFEN TS, O-H%E
EIZ BT 5 ZEEREASEE OZEMLEFH R ~ DRIz >
WTIEFESEIZ A (1988) AL THLLLEARALNATWVEDTE
B335, Y0y ATREDERIERDEELTT DD
RS T EARNT I AN BB E R L TV 5,

1. L—ILYISA L, NLYIYNR—=D A b

Al U7z i@iE E e O-H B0 b AEDE— O
BV OERBRIZ b RATN S,

WEmsa AR MHL B3I, A b AR Fo [Ei388.8~92.8
ZC#{t7T 5% (Takahashi, 1991a, b). #hizxl, O-H
BEOANIS=T L N V—=N I TA NOBPALLARD
Fo {EIX87.5~90.5%5 COEEZ L A, 1L A XD L D188~
90% TOFHIZA Y, HEHEIIZZ Ly GEHIEH, 1988)

(Fig. 4). A BABED NIO wt %t O-H A& Ti120.26~ -
0.38, M@= A TiZ0.36~0.44TH Y (Takahashi, 1991 a,
b), IBEEEDIZSBEL 2D, EPALAFDFofEL
NiO wt % DR %45 &, RHEEE TIZFHWIEOHBERH Y
Mantle olivine array (&#, 1986) Lic7my hand®

NI | -El ectronic Library Service



The Geol ogi cal

Soci ety of Japan

4), RS A TR RO CrE B EMT 2128 > THhA DL
AT D Fo fEREM L, OSMA (olivine-spinel mantle ar-
ray ; Arai, 1987, 199a) Wiz 7 v v h&h3Dlkex L, O-H
BETRACRAO CrENEMLTHPADARD Fo it
E—ETHY, ARNVO CrEBENHDIF OSMA £ 9 Fo
EBRENEF~ThD GEHFiEd, 1988).

FRACRNOD Cr & & — NEROMICIIMER S 5 (Fig.
3). IREEARTIE, RERNO CrES i 51298 -> THA
BAITEBICHED L, Cr#s0.40>50.5THAERS / (Bf)
A+ &) AREIX0. 1L Fic e v, Cr#430.624 L TH
SHERIZEEMET S, FRICH LT O-HEEKTE, X
D Cr#ds0. 500 B¢ BANER / (BANER + 415 1ER)
FEHIZ0. 1L ETH Y, AL DTG S & X R A%
FLTWD., LB LBEEOPALAE L LR,/ (&8
F+HALAR) EREEIZR X0 CradEmt sicoh
TRICER TR LTS, KO DR B AL DR &
FILFEOPALDABHEEDOES Fey MUk, B#. FIl
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Fig. 5. Relationship between Cr/(Cr+Al) atomic ratio and
TiO2 wt% of spinel in the Ochiai-Hokubo peridotites (Arai
et al., 1988'; Matsukage, 1993MS) and the Horoman perido-
tites' (SDW and MHL suites ; Takahashi, 1991b).

L, O-H#EETx Fo OB & HizA&#Iz NiO wt %
&< 229, Mantle olivine array & W&V iz 305 ( Fig.
6).

7 v AR RO Crd, WRised <1%0.08~0.68( Taka-
hashi, 1991a, b), O-H&4&Ti20.15~0.78TH v (GEHig
Db, 1988), AR & BIEVHERREHZE 5 (Figs. 4 and
5). AR Ti SARE, WHEE T Criicl@giz<
A (TiOz wt% <0.2) Takahashi, 1991a, b), O-H %
BTIE Cr#i0.4LL RiT72 % LB < 425 (Fig. 5) Gid
g4, 1988).

A HARED FofE b A€HAD CrEDi%E % R5 & (Fig.

FEDPABAED Fo e Crd_7ix OSMA Eizd b, i
FEROPAUDAETHD LEZ LN TS ( Arai and Hirai,
1983 : 73 - AT, 1992). MREE A DL DI, € Cr¥caE
BHBHEARLPBENOEZRNT, ZIEEHE, FLUEOLDOL
—%35.

2. ¥F4 b+, 9xz—=LSA

WEELS, XA b, To—TFA FOBALBAFD Fo
BIXFRENDL =AY TN, "VYNR=U% A FEDYL
&< 7% (Fig. 4). ¥R EEOFTFA b, U =—NFA4
F DR RO CrH AR EEE A3 ey (0.2~0.5) @
extL., O-HBEETIRERIVIEL RS (0.2~0.7), ALX
NDOTiO: wt BITFEE L b L— Y TA N, Y N—T
A4 MEYVEWERICETER>TWS (Fig. 5).

Ochiai-Hokubo 05 Horoman
05 5 *
4 dunite/wehrlite
o harzburgite/lherzolite
2
E 04 | 04 |
Q
b2
A
| \ 1
o
o
A
0.2 1 I 02 L !
95 90 95 90 85
Fo olivine Fo olivine

Fig. 6. Rerationship between Fo content and NiO wt% of olivine in the Ochiai-Hokubo
peridotites (Matsukage, 1993MS) and the Horoman peridotites (SDW and MHL suites ;
Takahashi, 1991b). Mantle olivine array is after Takahashi (1986).
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LU EDRERE R ZESR L OGO Z R EE L DS
ERD I DI ek L O-HEERmEF &b L—1Y
SAMBIUONAYR=T %A b, ETCB A ININ=T ¥ A
PV T N REIBEFTFA N, V= TFA b
PORDED “EE” CLOBIREBEFPREL TR, £F
FRHEE ORI ST, ACF L0 CrdndkE <#MmLT

E

WHEWHIBEER - TND. BEEEDOL -V FA b,

NI R—=Y » A NI OSMA 8 XU Mantle olivine array
2038, O-HEEDA ANV A= %A N/ VL=V 51k
IEAERNLD Crii0.15~0. 3D LI fertile 22 L —V T
4 b DA OSMA B L X Mantle olivine array i2® Y., %
R L REE AR, T— FERB L USO8
BB —ET 2, 7L 0B AERALD CrEdlEvd ik OSMA
8 XX Mantle olivine array IZ2D 53, X D A BAF D Fe
IZE#&, NilZZLWhHiIZThb,

1. BHRYE+EREL LTORBEER

OSMA i3 E¥f= 3 MLdA B AEEROBENZ A 2L
DABAEE, RABRBEOHSERE ST TANL M3
LEBOEBEITEY DRACRLPADABEDADERERLT
W5 (Arai, 1987, 1994a). »3FERNRACIAPA LA
EDREDERT D LA LARIR L THIDICERERICZ

L2 RICRF IR B > T < (Fig. 7, A—B—C 1).

ZLTHSERORBEPRE L RBIZENEHFOAL v aw
N7 4 TNTHRITZ L BT BziE, Jaques and
Green, 1980 ; Dick et al., 1984). > % V) BB DOFRRE N
KELRDEBTIEVDPADLABHROPALLAED Fo fE & A
ERAD Cr#il OSMA IR > TR o T &, BHiE (£—
FRLER) 1ZL— T4 P HEAAYN—T % A4 hNEE(L
LTwWw< (Arai, 1987 : FiH, 1992). —fROR RN PALS
ABFRCTORITERY P A BAETIE, Cr¥>0.5127 % L BH
YR (BARNER +fFER) BHEIZ0. 1 TICRS, 20
EORV—NAVITFA N, "IN Tp A MIER, T7 b
=Py T4 v TIRELTIREAETRTOSMA ITAS.
FFA MBRBWTERYERTHIE, £ bk OSMA N T/
WIR=T A FEVHEDBLIEZPALARR Mg IZEHR, A
ERAR CricERMBIz ey hENBZ T THB. Ll
EIR, RERDFFA b OSMA ORI T2, Zh k&
D HEFo BRI BIX B2, 2D b X F A MIBHAR
BUBRVERTRS, AVIEANVMOBEVEIZHD <V b
Wik b Aa OREAMEROEY (Quick, 1981), H 5V ik 2
NI LOEHERETHD LELZ LN TWA (Arai, 19943,

b). Takahashi (1991a, b, 1992) ML TWB K5I,

B 5N EAEDO MHL RFIDOL—1 Y 54 b, ANV N—
Vx4 MIBETED DA DABICHHIN A EHEERL, SDW

RAUDEFTA FBLOTY =—V T4 MIEBEEOREERT.

2. BA-LEEKOBRRY
b L O-H SRR LTV B TRT DDA b AEEIES

Di

olivine clinopyroxenite

Fo

Fig. 7. Schematic illustration of the effect of partial melting

of lherzolite and interaction between melt and primitive
lherzolite in the system forsterite (Mg2SiOa)-diopside
(CaMgSiz0¢)-silica (Si0z). The liquidus phase bounda-
ries at 10kb and 20kb are after Kushiro (1969). A ; primi-
tive lherzolite : M1 ; melt from deeper mantle (20kb). The
thin solid lines with arrow (A—B—Cl) indicate a trend
of residue due to partial melting of lherzolite (A). Assuming
that the melt formed at 20kb (M1) is cooled at lower pres-
sures (e.g., 10kb), M1 precipitates C1, with a compositio-
nal change of melt from M1 to M2, until the melt attains
to M2 and precipitates C3. If lherzolite (A) undergoes the
interaction with the melt (M1) at 10kb, i.e. subtraction of
melt (A—B) and addition of cumulus phase (s) (broken
lines with arrow), instead of the simple partial melting,
the modal composition of clinopyroxene does not rapidly
decrease (A—D) and “high-Cr lherzolite” is possibly pro-
duced. The melt (M1) is modified through a combined pro-
cess of fractional crystallization (M1—M2) and assimila-
tion by partial melt of lherzolite (M1—M3).

BROBEEDBVWC L 2 EMR2EITE Y BE b, OSMA
Wiz7 ey M3, B, SEHOEERIZLV—AY F1 b
MENVINR—=T % A ~, A b~EBAIRICELL TN
FTFTHB. FLTAERAD CrERNEL 2D IEVESL
YR (BAHER -+ 5ED) AREIIAMITEL 25T
THD. LU O-HBEEONA BAZEDZRDT OSMA, Mantle
olivine array iCD3 LD, EVZ B L —fgD L~ vt
BIROBITRY DACRAPALAEDOHELET 5 DI,

AERVBALCELL—AVY T4 M2 THY (FEHIEH,
1988), =D X 5 e MAME LD LRV, Ee Y A=Y %
AN/ V=AIFA I NEEZFA N T2 NTFA NEDOE
Ridv v —7REL, AEPREMICER-TVWEZ L%
RELTWDS, IHRETFAN, Yz—NTA bOBABA
AD FofEZ VY N"—=V %A ML=V 5 MEDELS R
5. OHBEOPALAEDON, FFA N, Txz—NVFA b
RETEVBTIIRL, FRBRIERICES AN b 0E
HETHA 5. SELEDEREYOLEERIZ, £ A
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NT 2=V T4 NP HERIR DL AL b0y b O HI RS
HTHDZLEFRLTWD GiFHigd, 1988), I bz Ly
R=T v A =)V T4 FPBEMAREE TR BIRETIIR
WZELHENTHD, 20X 5% O-HEED A VY R—=D %
AN V=S TA NORBREBZEEDORRE L CTIKRD=2
NEZLND.

1) DBERERICEZ ANV P LOERETHY, D
5 OSMA IZIED > TWidro Tz,

2) FIDITEHEERIC L > T AL b BSHE S 7218 OB
RIBTEVERTH Y OSMA 12D - TWS, ZRER AN
M ERETNA R) IR EBBELREZTTHADAFY Fe iz
Ehe iz Thiz.

3) IRMERICRERSNDEMARE TRV E LIXR o
ST COBEMT e R T L > THER SN,

B 21X, 15~20kb DEE T, ~20% DS EENIC X - TH
CleAn b=y b ER L, BEABKTT2 & E
AMDOARDRIZEFIL, RICHANER, £ L CRFER I
193 (Fig. 7M1 —M2—M3) (Quick, 1981). =D X
SIAN M POOEYOEHOIEFEE XS L, O-HAKD
VIR —=T e 4 b=V T4 MBS RERERICE S
HRERAETHE L ELIORRETHS. L—V /54
KRNI NAN—=T A b, B-Cr V—v VT A NIRITER
E13%~2T%ETEATERY, EFATHD LT L, &5
ERZBETA72DITiEh e ) A0 b BRMEL 2T ER S
2V, EWBZBE, FFA MO BPABLATO Fof, Ni
EEEMELS 22T THE. LeLLERBRFFA PRIV
U =—nNT7 A4 FOFIMEFo BEI~bIEHO>NTWS (Fig.
4), FEAVKPOOEBERIR TH D L35.&, (LEERL
F—IZ A RN D CrE L D b A BARD Fo DR
X o>TERLST L, OSMA B RETRDA LS
ML RBRABNBIETTHS (Aral, 1987). LavL O-H
BEOANVYIR—=De A b=V T MNIEBLMEN
5 & OSMA EESTIGEW R LY REFRLTWS, Eblz b
INR=V A N —=NTSTA R, BEOEFA MBRTRT
HEHE ThH TR AT SN DR RE, H 24X Fo fE® cryp-
tic layering 72 ¥ OB b R LR HES TV N %
AN V—= T4 N BCE-Cr L=V 54 h3 OSMA
POANDREEZEBEOHRO T v RATRTHZ LITT
RV, EFEHIEN 1988) Ik B 7V AF vy 2 (&
TRV RER+ AV R POORSKEE T v X2 InS
2, P EERSETHEREFOTLS Rizmd-> TOHY
DAL OB E LR N2, LoTI DT rERY
O-H BEDI A b AEDEBEE 2B L2,

H L OSMA Rz T MILYNR—=P % A b, L—1Y/
FA4 MZZIREIZ2 ANV BB NET7VA RBRHFEALTHELRL,
NI =T v A F O DA A OSMA & Y& Fo filic
T, B-Cr L=V I1 FBREREINZOTHNE, AL
ANBCricBLbLDIZEBRINTNDZ Lizkd. LaL,
TIREIZR AV N BTRA U TZREL, B 2 B YR ~ DR AR 72
MO E, IR LR, 85T O-HEEKDO LY
R=T %A b/ VL= T4 ORREMEE DR AN I (T

WA R) 2L DBRICFET D2 Lk,

O-HEEDA VY N—=V v A N L= T A MILI LI
IRATARIT I 0 Re RARAGEEMRR, T— MR EE T 523,
FNHDIES Fo-Cr¥ b Ly K8 OSMA & FFIEWZ &,
FFEGOEE, EB281F “BUIRYE” BELTRLT
W5, L ETHAL CERBRICRICERINTWEE
FRTRT TR D H TR

3. O-HEKLEHEARDBBMEHDEND

O-HEEDA VI N—=T v A ML, EbIE, BFERVEL
EREOFEFOMEEZAE LT3, O-H B4 TiE Cr#=0.15~
0.3DRERNVELDL—Y T4 NOZBHER < h L
DABABTHD, REEELFER, ZOMROL—L/ T
A N BBBEROMBEHE THS 5. Cr¥n0.68L Lo
NP A N T, IREEE TIREANER MR L T O-HEK
TREBEFELTWAERE LT, H0 D%E, 550 0O-H
BEOFMEE (BE) CHEBILEZZ:bEZLNRD, L
U O-HBEizid, &Kk AV b SEHR LIRS, 4l 2 13 AR
RLEERR EOFHITRBINR ., ElE L VIRECLEET
TIRBEITERD O b L2 RIEPRE Fo @l 5 28 (Jaques
and Green, 1980 ; Arai, 1994a), #i#.T% OSMA » 54+
haz i,

O-HAEBDPALABEDHBRIT ANV &AL DB YE
DERTHDLV—NV /T4 NOMEER 2 -LER T vk
ABEZDZ LI >THHETE S, Fig 71210kb TOIR
1EH 72 Mg2Si0s-CaMgSiz06-Si02 ROFELHER 2R, Z 2
TL VR TR SN AN B2 v e BER LEE (10
kb) TBYEDEEDL—NV Y/ FA MEBREEE et R
BEZDH. ARFENRL—AYSA FNERLTEY, WS
BT 2OHBEMECHELIKETS. EMLIELY
TEES (B 2 1320kb) TSNz AN F DM EZTT. AN
MM1IDBEARBEZEDL—AY T4 b (A) BMET 5720
DHBELPRESBRVES, ARDSEMIMIDOANL M
R LTBRAPSTELL (L= T A h— LY N—
TPy A M), EBIZCLIZAPVWERBIZIIERE 2R XHITR
5 (AW NR=T e h—FFAF). ZOMBERIZE-T
TERRETEY EIX OSMAICDD X 5 Z2BHMAREITRY A
BAEILRDTHAH BIZIE Arai, 1994a). 2D X 57258
SYRRR, AV b O 7 v & 23RS O MHL RF| 0% —
NREER, OB E X <HiH+3 ( Takahashi,

1991a, b, 1992). ZZT, b LANME (M1) BEERDPA

BAE (A) BEMEST A2 ThEBEWCHEDS ORTHENRT
XDRBIZHDEEEEZD. L=V T4 - (A) @ErAn
F (M3) 2R LTAPLBIRELTS. £ALE M
1) XAZNE, HOBRMTIZLIck->T#EEDN, »
AMbARIEMLC 1 2R L, EREEERICLATTH
EC3%EMTE. ZZTHITEVEIMI3 OBE (A—B)
72, C1ofthm (A—=C1) BLUC 3D (A
—C3) DHRDOZET, BRMIINOLDOHEPERINA
—DEBITETHASH. ZDFLUF (A—D) TiidE
ADE— FEEDT0, ALPCEMBREBTEREIAEDON
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Ochiai-Hokubo

Melt-mantle interaction

Melt uprise and cracking?

Horoman
(modified after Takahashi, 1992)

ckin
Cracking Melt supply

Intense melt
impregnation

[__ "high-Cr lherzolite"

Therzolite (interaction product)
dunite-wehrlite

—harzburgite

| Pattial melt segregation

Fig. 8. Schematic models for the formation of compositional “layerings” of the Ochiai-Hokubo com-
plex and the Horoman complex. The high-Cr lherzolite of the Ochiai-Hokubo complex can be formed
if a large amount of melt of deeper origin impregnates into and interacts with fertile spinel lherzo-
lite (wall rock of the melt channel). At the Horoman complex, the melt of deeper origin sligtly inter-
acts with wall rock. A model for the Horoman peridotite is modified after Takahashi (1992).

v RiE EIEBROICESHER B3 Ly, 2k O-H &#4&
DL—nN/F4 b—EF-Cr L=V 51 hDOE(L & EBEMIZ
—HT D, EANVNOEERD &, HEERETOPE
NErhrb b, EEPLRS>TEZANLES M1) M1
—M2 (C1DFBE) EM1—-M3 M3 OfMm odfEE
REFNCEAT 5. R, DALARD FofEl A RO
CrOBERE2EMMICER TS L, O-HEEDO VY N—T
AN/ T A MEEMRRTE Y EO R LY F(OSMA
RS> TRAERALD Cr¥ LA bAAD Fo EREEMT3) &
EFEEOPL Y F(OSMA LEBEATKDY, EXPALAR
D Fo EBEA LTWwL, Arai, 1994b) 28R Lz LV F
ERLTNWD EE-TIW.

A ERNVEERR CEREP LD A )Lk EEERDOPALAS
BZD LS BRMEEREIT O DEPL, WEHPLDANL D
B, BOBBICIoTTELZANIOKRITHE (AN FOB
BAD=RL) RERREK-TWBEEEZLND, LD,
LR TERAN FOBEHENEER TII R FA I 2E
DF v XN B BB THIUE, AV MIESHICEEL,
F ¥ XVORERD BMET D727 C, HEVIRICEEDO,
ABAEEBERIGE LY. b LEEIPLD AL OB
ZFHE, e AF ¥ XN EBBETH-TH, 2205
IOMEICETAN MRITEED, PADAELE AV MBEE
THOMENEL DB, (A bAEDOESERICE >TT
ETAND (ERREREBIC L > TTE R AN M +HBEE
BDOANR) B, TEBEFH»LELTHKIT HHHE, iz
BB D AV F OHERE (Jin et al, 1994) 22 &

DETERERSITEZ VT K 23, RBEETIRI Sy
IREDF ¥ X NVETE THEEP LD AN FBPEAL( Taka-
hashi, 1991a, b, 1992), L EMAMERIC L > TTEZ AN b
(+BEHP LD AN BHEMICHB Sz izl ->T
HBEDANVDPEDPALLABOHRAEERAPEZ bRP-TDT
55,z L O-H B EITEE» D AV B KEIZHEA
LABERIZITXIEYD, AN D EBEEOPA DAEMEEERZ
fToleZ LI X >THRER “B-Cr L— VT4 8 B
Shkl&EZ2bN3 (Fig. 8). ZOX 32 AN FOE, BE
R, BEO A D =X A3~ v OHRBILRHTIIESh
TRTEVAORROMESE25 ETHEETHY, 5%
LICRAT A LE®RERLES.

F & 0B

BEd s O-HERRRF L L=V T4 kY R—
TVx A MPORDIBEFFAR, V- ATA "2 DLRDE
D “HRE” oY, BRAMEESELLTHWS, LiL,
WEEDL—NVS T4 N, "IV R=T e MTBWT, —
LB RS, T MR, oS EE
T BRI AN PRI EE LY 54 MCr#<0.3)
DHTHD. TibL, O-HEFETEACI LD Cr¥nidn
bbb, BAHER T E S, 1A DA Mg, Ni 22
LWEERR “B-Crb—NVVS5A N BETS.

FEEDOL—VS T4 b, NI NR—=T v hDERER
RMOEZRIBREBEOBVWTHATE S, @EasHEOL—
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WITL FBIONNNIR—T v f NI L 0T A M2 L—
N FA MBS HESERL, AL FRARYEDRD
LI X o TTET HMARRTR VA" LCHIAENS ( Taka-
hashi, 1991a, b, 1992 ). ZHiZx L, O-H BED LY /N—
XA NV T4 NEEMARETEYETIIRL, k
DEREBEEIED ANV k& AV N DB EDOEEEDPA B AED
RIS DR EFTNODOERBE LT “A b, <> MUE
HIERIZ X 2BTEVE” L LTHFASh3.

PR T, L DD AN FDESEEAIDRL, 2
N R BELPICBE TSI LITE-T, HEVEHRMIC AN

NEBEEDODPADABBRERIEE Lihotz, FHITHL,

O-HEHETIX, TEMPLDAN NOBENRELL, L VHIETICE
TAN T EERZ SRR ESTHERIGSEZY, “&-Cr
L=V T4 N BEREShiEEZBNS.

] [

FNHEELDDICHEY, ERAZOFEADER, &
BRI E R R E R W Wie, TEREOEE
FEFELIZIIES - LEEEDOPA b AE OBRETE DR
EOBITIRE L TWedniz, RfITEGRELOBAR—ER
i+, SRAEEEHEROZ THRKICIIFAFEICHEAH
LTWikeidniz, g RZEOHH BiEEEE, aim-—
HELOERRIFEREZURIT T2 L TER TH oz, WIE
HEOERICIIFNRAECEREZR > TWelWniz, BILE
AR, JLERT, JMEEREEREET O£ OF 4, BicHE
BETOEREERMFZICIIE L OETRHFEIC -T2, B
EDH 2T EL BHT 5.
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