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Abstract Picrite basalts are distributed in the Mt. Miwa-Takayama area of Shizuoka city, Shizuoka
Prefecture. This area spans the Setogawa tectonic belt sediments composed of middle Eocene sandstone
and shale. We found picrite basalt with pillow lavas at Yuyama near the Mt. Miwa-Takayama. Pillow
lavas are found with weathered sediments with pillow breccia flows. This is the first record of picrite
pillow lavas in Setogawa tectonic belt.

Miwa-Takayama picrite basalts contained many large phenocrysts of olivine, in which have high mg#
[=Mg/(Mg+Fe) atomic ratio] and many chromian spinel inclusions. Some olivines have kink banding
deformation characteristics. Whole rock chemical compositions showed that Miwa-Takayama picrite
basalts are classified to komatiite or meimechite. Miwa-Takayama picrite basalts belong to ocean island
basalts (OIB) by the chemical composition of Al,O5and TiO, of spinel inclusions trapped in the olivine.
Equilibrium temperatures of the Miwa-Takayama picrite basalts are calculated to about 1140 °C or over,
relative to the olivine-spinel geothermometer. Miwa-Takayama picrite basalts are part of the accretion-
ary prism in the Setogawa tectonic belt.

Keywords: Miwa-Takayama picrite basalt, pillow lava, ocean island basalt (OIB), equilibrium tem-
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Character of the Miwa-Takayama picrite basalts with pillow lava in the
Setogawa tectonic belt of Shizuoka Prefecture, central Japan

perature, Setogawa tectonic belt

ECoHIC

) T 2R X SN T LU B L o JE A | g R e,
7794 VEREDBDHT L ZEIFEHEL oMo ATY
% (figks, 1960 ; Sameshima, 1960 ; EiR, 1976 ; £
s ®JI, 1990 ; #£1, 1995). ERNIZB T2 7 74
P LA O EHIZ AT EBRE N TE D, ERETIE,
TFERELIFECHRES A TVE (KE, 1958, 1970 ;
FHF, 1976 HIF - 555, 1980 ; A HIF A, 1988, 1990).,
EABLO Y7 74 PRREE, 19534F IO TR &
FOEEITIVIME SR N, 1953). 20tk &

B (1960), Sameshima (1960) iR (1976) 17 X
DALEIT DT, WE< <2 E DMLl TV
TWRZRILE>THRLEINTHDTH S LS,

Y7 74 PREE LWFIER L ofEizonT, &8
& (1960) & Sameshima (1960) %, Wi )IIE#EF D
TREFTICEZ 74 P XREOEMBEALTZE LT
5. B (1976) 1%, ER2>LHF)IERTII Yy 54
FEREOINVHZWVEFEY—FBEALTZELTWVWS,
A e TN (1990) L2100 (1995) 1%, ¥ 27 94 b&
HE0ERosBELIz G 2 EUEROZRE 2 H &,
WATICEALIE LTV, 20k, EHELovrs Z

' 421-0122 0 AT X FI 5% 5-14-25

15.14-25 Mochimune, Suruga-ku, Shizuoka, 421-0122, Japan
E-mail: matsumoto@tokai.or.jp (H. M)

* T 424-0875 #hd TIEK K S E 1-59

21-59 Mabase, shimizu-ku, Shizuoka, 424-0875, Japan

SRR AR T 422-8529, FHRA BRI X A4 836

3 Division of Technical Service, Shizuoka University, 836 Oya, Suruga-ku, Shizuoka, 422-8529, Japan



52 A - FIETSHE - HH

A FEREIZOWTELWIFRIE R ST VR,
FHESIFNSILO Y 74 N XRE OO & HE T,
EFRITZEKMIII T Y Y 74 P XA OMUIREE 2 R R
L7z, €774 bXEOPIREE L, SRR IR
A GRIE - AW, 1987) o—-o, THEEMG)IH O 45
I (1976) 12k Y ME S TWw 328, WH)IHET
BRI OHFKRTH S, MIREEOFKAIZE D, FEMEL
Y7 74 FZREDH LWEER & 7 O{L2ERLE 2 & B IA
D—IBPE L E R oT2DT, T ZITHET 5.

HE

Vird HARSMT 2B 3 2 G401, AR & R+
FriticrcoffifkE R L TaEIL D, Wi,
LIRS IZE 2 KNI E R I LTnw s UM -
AH, 2005). HEHARICH T UG, FRALH
DR TR U BN W 23010 § B RS
FLoTwd (KEFIFH, 1986 ; IR « FEF, 1992).
FRAT LI D PUT - B 1AL E 3 B A, LS
SERR & R — ERREERR IR S E 720E 10 ~ 16 knfR
JE DRFACH R OB NP6 L, PE 2 31T,
KIFNgHE, wINEE I o Tw s ¥,
1986 ; #2111« FJI, 1989). ZoW, FEMEILUAIE T
ZPF)IBREIIE, w7 =AC P EI AT HE 2> & B A R
DAV— MEROFEL TIEA TR, Wa, WEles
HE, &7 4774 MEEO KA LHIEIME, AKX
H, Fr— PO LTWE (I T, 1989, 1990 ;
FEIR - 3%, 1992 ; JAIZ A, 1993 ; 21, 1995). %
LD, W) B RE D &5 A8 Ak o f5 T Bl A
THLEN, €774 PERREOEFLXEAE, AKE,
e, E, WEREEE T EX0/HLTw5., EHE
WL oI ERE, 1212 & bE — m v o E
ZFL, VEIZ50°~60H < BEMEEE £ > Twd (B -
I, 1989, 1990).

el
BEHRR

EHEILY s 74 P ZREZ, FEREILTE ERF500m
OHuE (iR A), EMEILTEEACEN Lo s (M5
B), FEMEILTH EILE4kmonl (5 C), EMEIL
THERFNL7TkmORIR GED) &, il &bild
HPTITEFE L TWz (Fig. 1), Z#b OFEIHIE, Sameshima
(1960) L@k (1976) 2RI HEEFIZH 7. 2D
122, EMEINTEEFEREY Tmo A+ MEE) T,
SEFNEI L AT 20 D MRERE L < DIRIZ, FfE30~50cm
BEDOYZ 74 P ZRAEOIEA % T HUEmME L 7.

v o4 VERAEOBHIL, EoHEdH 200mEED
FWHFIZBR O AT\, €2 94 FPEREIEELT
TS 2 4RI, —EBiIcRXRE, AREPBIH LT
W7 A, 1B LA L DEIIE, s, WEREEES
ORBUHERE S D, €2 74 b XA oI
MR TE Lotz HEADL300miZ &dvdbrE, TH R
ELE Ok o B LHER I KV F 4 b oAl

s ni:,

FEED M
A A (EMEILELBEH500m, ELDit] 3i950m
D)

HiAA (Fig. 1) TIE, 1~2mEEoHkovs 74
FERA ERFEI0~50mBEEOE 7 74 FERAEDH
MEAS 3 X 7 200m OFPAIZFTE L LTz (Fig 2). Bl
WoVEHlclk, BE10~30mo s 74 FEREDMH
M3, 10mFREE DIR 2 H - CHIRIZER LTz, 277,
BB OILHM T, B X Z50m O FEPHIZER50 cmFRE
D7 74 PEREOARENBIEL T\, €254 b
ZilEOFE I, L2 Z T AT RN THETH -
7z, WiEEREREA T, BHZ10mizd RAIKS T by Iy
AOMSFRD LTz, BTN T, FE£20~50cm
BEovs 74 FERE, XA, BICE, R ED
IR L T, sz 8 OCWiE IR0 E B % #
DY 74 MEHRADOMMELRE ICAWE LS e
R FFORZ20~30mEEDO s 74 P XHAEDM
Brnw oI, ZnbD 7 74 P EHAED
MR PR S EHEl S s, TS, 1~2mBEE 0Bl
Rovr o4 v ZREDS o Tz, BEHEFAMIZ, WH,
s, WalearlE, XRAEBO LTV,

#aB (EMEWELILEN 1 kmDH &)

WA B (Fig. 1) TIX, I X #50m Iz, £££20
an~15mBEOC 74 S XEE OHMEHIEL, HiS
ADXHIITET 74 FEREOAEHIHIFR ICER T o1
FRAA G20, Y774 VERAEOFREIX, AL
SNEBOTH Y I v AOKEOEIIEAEILO L, Wi
HRFHE RS DD Y I v AOHEMHE S iz, HIE
PElz X, REFE20~30miEEo vy 74 v ERAEDH
BEBEE L Tz, Tk, HSA»rLHSBIZE L ER
Z, XiE, WE, os, WaleEsEE B LY 5
4 P ERETRYT Lo T,

tmC (ENSIWIELIEN 4kmoHbm) @ BEHEX ML
M5 C (Fig. 1) <TI%, BES 1.5m ) bHeEREY i,
EEIm EERE30mo vy 74 F XilE OMRES 233
ATEHRLTW: (Fig. 3). ©27 74 F XA OMIRIE
A, BEPROEINEBSAD /NS L7 a vy 712 T
W7z, 20DMRIEE OFEIZ L ITEIL L TV, I
ERIZHEECHRIANZ D D32 Lo T2, MUIRBEEIZE
2h Y7 AOREE, HEAOY Y 74 FHRRAITH
NTHIMT: o Tz, #31%, F50m O IzER10~
mfEFEOvO TV y F 7 LS r 74 FER
HOMBEINERL, FoHizd, 20 nfiE OMIRTEE O
MEEsEER s T, €794 N EREOABENERT 2
BT, HSAOBHERELEML TV, ¥27 94
LA DRFIZIE, WE, WETEEE DM L Twit.,

mD (EMBWIELIRN1.7kmoMR) | FFEHEX
RAGRER
D (Fig. 1) Tl&, ZRMMEO/NMELTEH DRI 30



EHEIL Y2 74+ ZEla OEER &R 53

13&ﬁd}¢§ |

Fig.1 : Distribution map of the Miwa-Takayama picrite basaalts. Ushigamine lava distributed site A and B. Yuyama lava distributed site C.
Yazawa lava distributed site D. Conglomerates of Ushigamine type picrite basalt found out in trench of site E.
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Fig.2 : Brecciated Ushigamine lava spread at sita A. Pilow breccias
accumulate to about 10m in width.
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Fig.3 : Pillow lava in the Yuyama lava at site B. Pillow lavas and pillow breccias were mixed with the weathered sediments.
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Fig.4 : Micro-photos of the Miwa-Takayama picrite basalts. (a)
Ushigamine lava (b) Yuyamam lava (c) Yazawa lava
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Fig.5 : Chemical analysisis of the olivine. (a) Relationships between
Mg# [=Mg/(Mg+Fe) atomic ratio] and NiO weight percent volume.
(b) Relationships between Mg# and MnO weight percent volume.
(c) Relationships between Mg# and CaO weight percent volume.
Diamonds are Ushigamine lava, circles are Yuyama lava, triangles
are Yazawa lava.
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Fig.6 : Chemical analysisis of the chromian spinel. (a) Relationships
between Mg# and Cr# [=Cr/(Cr+Al) atomic ratio] of the Miwa-
Takayama picrite basalts. (b) Relationships between Al/(Al+Cr+Fe®)
atomic ratio and Fe”"/(Al+Cr+Fe™) atomic ratio of spinel inclusions
trapped in olivine. Diamonds are Ushigamine lava, circles are
Yuyama lava, triangles are Yazawa lava.
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Fig. 7 : Relationships between Fe*"/Mg atomic ratio of olivine and
Fe®*/Mg atomic ratio of spinel inclusions trapped in olivine.
Diamonds are Ushigamine lava, circles are Yuyama lava, triangles
are Yazawa lava.
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TE, ZOEBORERMDREIZE50°CLEFEZLNT
W3 (Febries, 1979). ZoOR%ZF-T, EHEHLE Y
SAMERBEDACANVKR TR A NVEHO Y T VA
DVEHREZRDT:. 2L, ZOR»LRD LN B
i, OEBROBES I E LICX 2B ATREM: 3D 5
729, EBO< 7 <OEHEE X VKL REb o sH
MDD 2.

4oy IGYREL, HEADISRY LH#IEBD 21 RT %,
WILEE L, HECoOYa 7Ly F7 127 LIRS
IR7 %, HIREEIZ, HEADDISR7 ZHE L. L
7235 T, FrEUEIE39 T 55, MILVAEE L 21 R
Tob, WIREEIZ15RT 5 FNEFNOPERE %’
Hbol:. ZORRE, 47 BUAE O PHHRE X 1160
63°C, MUY O FHREE 121135 + 20°C, RIRTEE O
BREEIX 1179 £ 25°C L M & Lz, Fig. 8%, KA D
FHIRE DXL & 2R LI DD TH L, EHMELY s
74 FERAE, Fig TITRLT2E DT, AR IVDFe?/
Mglb E A A NEZUE ST 20 7 Y HDF /Mgt &
AR ZAHBERAR S L B, A A Vi fiilEfR, AY
FNVET YT Y ADETFe-MgEAR L Z - Tz (A
¥, 2013). Z Z OO NI PERE R, FPEHRED
AREMEDSEW, L7cdio T, UEBOBESRELIZLS
HPEoFEE 2B 2 &, PEEEIZDRL LD,
4y A 238 & 2 1160°CRLE, HILVAS 36 & £1140°C
Pll, MIRWEDRB L F1180°CU EEEZ 53, FEM
‘il 74 XA ZBEE U722 7 s, Tl
BXUORREEOBELIRE X, ZOoPEHRE LD &R
Tholz IS NS,

754 FEREDERICOWVWT

AHEIEA (1990) i, LR EJIHTH & T o U= )l
AR T, EHEILO Y7 74 PRI IEE R
774 PERAEFHALL, EMEEEPL 7 os AR
VOB, FORBEITIBNATIADY VT A ME
THAITHO THEM Lz DD LHELTWS, £, &
L (1995) 1%, EMEILY 2 74 ZXRE ORIz
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Fig. 8 : Histograms of equilibrium temperatures of the Miwa-Takayama
picrite basalts. (a) Ushigamine lava (b) Yuyamam lava (c) Yazawa

lava

T LREAED, WEILHE (Zr, Y, Nb, Sr) OfbFsy
kR LYEFEKIUSICHE T 2D ELTWS, AR
E2e (1993) 1%, WEFJIEROREAEIZIE, A7 7R
OMORBHKDH D & 7u vy ZROUFLLEIMEKD b
OHHY, ZN6IFBL U R =X THNINE iz

LLTWw3,

Llal, FRETSEXIHLCHIREE E R ALz 2 Tk
D, EHELOYr 74 " EREE, Tv—FOWAHIA
BN o THF BRI IS e BRI EE T 5 2
EDHE ML 5T, AV I AVDALO, (wt%) fi & TiO,
(wt%) fEEOMHBE» L, XHEORFEZH/HL TV
Kamenetsky et al. (2001) DKz, STEED AR IVD
AlLO, (wt%) &TiO, (wt%) OfizEWRTAHAS L, T
NTCOMEMFEXKLEXHAE (OIB) OHIBITA -T2
(Fig. 9). Zxd, EMEILEYZ 74 bXEAD, v
ARy MEIEOWFEXIUED DD THS Z EERLT
w3,

ek, EfELe s 74 » A 1%, Sameshima (1960)
RER (1976) 12X VHES 7 <IZEVWDDTH S &S
NT ST, & (1986) 1%, 19594 DX I v =7
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Fig. 9 : Relationships between Al,O; and TiO, contents of spinel
inclusions trapped in olivine of the Miwa-Takayama picrite basalts.
OIB is the ocean island basalt discrimination (Kamenetsky et al,
2001). Diamonds are Ushigamine lava, circles are Yuyama lava,
triangles are Yazawa lava.

FERHORIR. (0.5~2mm) D EHIEMED X
WBE S D AIZ % B O KR 2 A S CREfE L ~12mm) %
B, ﬁ%nm X~ v bVl v T v ERE O TEALE
(kink banding) 2SR 5023 & W o 72T R D S
1959 4F D I ¥ 13, MgMH&m%@@ivﬁvaﬁ%
~10%% © MgO % Ho RS (KIEIZIR D wall rock
m%@ﬁ%%mf%éT%ﬁ#mm)#ﬁlbt%@f
HdEWIRMERLTVWS, ElELYZ 74 FER
AFO YT vAD, HEMED B W0.5~2mBLE O fs 5
L1~5miEE DX v 7 N R 2RO KBRS 23 E
MBS 5 ET, 19594EE D x 7 v = 7 KD
WYL ESPlTwa, 22T, EELYY 94 F X
IR, Y MNVHROI VI VABEENT WS Y
Terd 272912, =G (1986) < Arai (1994) 25533
<> MV YT VA OMBRELS & R L T AT,
39, BEMELEZ 74 b EREDD ¥ T Y HDNIO
(wt%) fiE & MnO (wt%) fH%, EfE (1986) DR9
YRV A YT VADESNIZEATAHT: (Fig. 10a, b).
MOﬁ‘omfﬁé&(Egm®,¢7%%%ﬁ,—%
By vhry I vAEEFEUMEE E S, KElsii<
FVH YT R OEE L DARWEE R U, IR,
<V MVOI VI VAREACEILENEL D bEWEER
L7z, RIRBER, <YMy I v REFCE®ER
XD LRRENMEEZRLTZ, —H, MnOfHIZOWTHR %
& (Fig. 10b), 4 »gsss, WILVASE, RIREAEIE, W
TNHYbVOI YT VHERUD, LREWELZR
SHEEIZHo T, ZhbiE, EMELY Y 74 FXilE
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Fig. 10 : Relationships between Fo [=100 X Mg / (Mg+Fe) atomic
ratio] content of olivine and NiO (wt%) and MnO (wt%) content
of olivine of the Miwa-Takayama picrite basalt. Broken line area
is indicated in mantle olivine array for ferromagnesian element
(Takahashi, 1986). Diamonds are Ushigamine lava, circles are
Yuyama lava, triangles are Yazawa lava.

5.

Kiz, EMEILE 7 74 v XRAD D~ 7 v HDFofl
LAY I VRIZER SND A A NVDCriii % Arai (1994)
OBRITEATAT, £OfER, MILESEL, OSMAOH
B2 DA Tz 08, o ERA ERIREED D Y 7 VHD
—¥EBAOSMA OFPHIZ A5 7 (Fig. 11). Zhd, ZEf
BS54 VEREBEODI VI VAN, SV IIVIVT
VHEIGEWHR E R o< S~ LRI N EEZ LR
0%, =V NNVIY T UREEMESE LTI IA
ATOWBABEED RS, Lo L, OSMAIZ—&LT:0 v
7 VAD CaOfEIE, 0.25~0.27wt% Z~ L, 0.07wt% 2L
TEuwbid~y bV v 7 HDCaOffi (Stephen et
al., 2013) TR L CEWEZ L2, ZDZ EiX, EME
ez o4 b RXREDOH VI VAN, <7< TERS
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Fig. 11 : Relationships between Fo content of olivine and Cr # of

chromian spinel inclusions trapped in olivine of the Miwa-Takayama
picrite basalts. OSMA is the olivine-spinel mantle array (Arai,
1994). Diamonds are Ushigamine lava, circles are Yuyama lava,
triangles are Yazawa lava.

N2 ERRLTWS, L7zdoT, EMELY Y 94
FEHAEZ, ¥ VI YT ROV Mg % Cr
WWEALR< =< PLIERE N LS s,

LELESNTOFER (Table 1) 226, 4y ERE LA
TREEa~<F 74 M2, WMUTEEIZA A A F v A M
DFHE NI, ENTOa<FTA FRAA AF %A +OD
X, EE - PRy, R, W T &l s
nTWwa (Hl, 2009 ; EREE, 2012). Zh5DH
XTIE, a<F7A s EEo ERKEAKX (LIPs) &
AARXF v A4 bOEJFELILAIAALT TD< > b D KK
TEEY L ORGEME IR LTV A, BEOBERKRERX
(LIPs) o—ff»s, Ef@ELY s 74 bZRAEE- 72
<RIT<PEDORIFE R REEDEZ LD, 2O
FEWIZIE, METTELREE O, [EATAMIE, 4R
B EOFEM UM BBIEL 75 TL 5.

E R R

(1) #EWHERML»S ¢ 7 4 F ZkE oS %
FR LTz,

(2) EfEbher 74 F XA, WEXKLIBXRET,
TV — ks OUYHABITHED A & 0 W) EHEIH D
AFNTRHMEREAETH .

(3) EfEIIY 2 74 P XEEOPHERRE ZA L &b,
4y IETRAE B X Z1160°CRA L, HILIRAE 2356 & £1140°C
YLk, BINEAEPEB X Z1180°CRLETH 5.

(4) @Y7 74 v EREE, ~vbvbhvIvh
DHFITIE VMg R CriZE A< < LR S LTz,
oy lElE E NIRRT a<F 74 MIT, HILVES A
A RXAF v A MTHFHES R,

L

(B2 CIE, PZR)IIRIRR I 22 927 O EPMA &
fA% D EPMA i ST Wiz 72wz, Bz, (B
EWFSERT O EAE—M EEMFZE R 121X, EPMA OIE 2R
LT KR% MBI 2 Wiz 12\, BRI 0 E
MITHEEIR I, F A EPMA O & RMER 2
BB E WPV, $7, FHEYSORE TH—EIRIC
&, SR ESITIC SR T Wiz 2w, S5, HIE
EOABHEOHBIMIIE, €27 74 FZRE DT IZ
WTEHEZBEERZ WS, WxXom bl Jﬁi'czu
EnTET, DLEoBF2IcE &7 5.
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