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Sanbagawa Metamorphic Rocks

Iyo Unit N
Uchiko Unit
Kannan Unit
Fukuoka Unit
Nakaidani Unit
Ozu Unit

Seto Inland Sea

it
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(FAHFEM)
Borehole site
5-1,2,3,4,7,8

Sadamisaki
Peninsula:

E Upper Cretaceous Izumi Group

E Jurassic accretionary complex of the Northern Chichibu Terrage

Fig. 1b. Map of northwestern Shikoku showing the location of the drill hole and the location of the surface samples.

[Knittel et al.(2014) &Y $k#]

lJudged from published maps, the geological make-up of
the peninsular might be relatively uniform. The surface of
the peninsular is largely occupied by the main greenschist
member of the Minawa Formation, which is a part of the
Sanbagawa high-p/low-T Metamorphic Belt (Kojima et al.,
1956).

'Ohnishi et al. (2013) divided the 2000 m continuous
succession of the schists encountered in the drill hole into
two units that are correlated with the (upper) lyo Unit and
the (lower) Uchiko Unit that were defined by Banno et al.
(2010) in the Ozu area (east of the study area). In the
borehole, the attitude of the schistosity is generally
trending ENE-WSW and gently dipping to the north. |

Knittel, U., S. Suzuki, N. Nishizaka, K. Kimura, W.-L. Tsai, H.-Y. Lu, Y.
Ishikawa, Y. Ohno, M. Yanagida, Y.~H. Lee, 2014, U-Pb ages of detrital
zircons from the Sanbagawa Belt in western Shikoku: Additional evidence
for the prevalence of Late Cretaceous protoliths of the Sanbagawa
Metamorphics, Journal of Asian Earth Sciences, 96, 148—-161.
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associated younmng of the subducting slab causes the subduction zone to warm and tnggenng the rapid nse of relatively buoyant units
of the Sanbagawa belt (EC = clogite nappe; BS = Besshi nappe; OB = Oboke nappe). The preserved metamorphic domain does not,
therefore, reflect the conditions of steady-state subduction, but a snap shot of a particularly warm period in the evolution of the
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uonoen WALLIS, S. R, R. ANCZKIEWICZ, S. ENDO, M. AOYA, J . P. PLATT, M. THIRLWALL AND T. HIRATA, J., 2009, Plate movements, ductile deformation and
geochronology of the Sanbagawa belt, SW Japan: tectonic significance of 89—88 Ma Lu—Hf eclogite ages, metamorphic Geol., 27, 93—105.
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(E) SS R ER () OFRBEICEWTEETHEEZETHIRIRIEMDEPMAS TZEIT

W, SEADMEBELEET 5,
H‘ (REEOHGR]
YR KBS TARIR L D B ZE EFEICIRIEL THofTL-#EREL T,
Egzﬁz,yg *Mass (%) DEETE D XK ( Deer et al.(1996)) TR D HTiE R L1 2
AR BHITHLH L

%EH*T&

- Si0,MMassH 30%FEE, AlLO;MDMassH 10~30%FEE, FeOB LU
CELS TR MgOD & 5 DMassH130~40%F2FE, TotalDMassH 85%F2 FE

AELBA AU HARERDLEHBOEERXTHS
(Mg, Fe,Al),,(Si,ADgO,,(OH) (&L IFF—BT BT &

ULEZHFZ, BiERBDEEET o=,

Tcm AFHIE
EAATE Flement Mass (%) | Cation
(Bl EPMAS T EQD _
i SEMEig, TR27EREs) | S0 | 2654 | 588
TiO 0.02 0.00
Al,0; | 14.59 | 3.81
FeO | 2231 | 4.13
MnO | 054 | 0.10
MgO | 1893 | 6.25
Ca0O | 0.12 | 0.03
Na;0 | 0.08 ([ 0.03
K20 | 0.02 | 0.01
0.Tmm Total | 83.14 | 20.24
BHAAMLKRER .
FE{T=a)L (ERi21ERE W. A Deer, R. A Howie, J. Zussman, 1996, An
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YR KBS TARIR L D B ZE EFEICIRIEL THofTL-#EREL T,
Mass (%) DEETED 3k ( Deer et al.(1996)) [ITTREN B HTHE R &0 B

BHITHLH L

Si0,MDMassH 30%F2E, Al,0,DMassh¥10~30%FEE, FeOB LU
MgOD & 5T DMasshH 30~40%F2E, Total DMassH 85%FE E

AELBA AU HARERDLEHBOEERXTHS
(Mg, Fe,Al),,(Si,ADgO,,(OH) (&L IFF—BT BT &

ULEZHFZ, BiERBDEEET o=,

Introduction to the Rock-Forming Minerals .

Element AHRIR2
EPMASM B @) Mass (%) | Cation
(SEME[{&, Frk27Fimes Si0, | 30.62 | 6.25
TiO2 0.05 0.01
Al,03 | 16.69 | 4.01
FeO | 23.43 | 4.00
MnO 0.59 | 0.10
MgO 17.52 | 5.33
Ca0 0.16 | 0.03
Na,0 | 0.06 | 0.02
K20 0.02 | 0.01
Total | 89.13 [ 19.75
W. A Deer, R. A Howie, J. Zussman, 1996, An
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OFRBRICBVLWTTESRNERZET DIRNIEMDEPMAS T
7L, HERADHERELET D,

EABILKBEEQ
(Fi7=2/)L,
ER21TE R

[#FiB R DHIrEHE)
P KEME THRIRIEM D D e EE EREICIBELTOHLIERELT,
Mass (%) MBEETFE D 3K ( Deer et al.(1996)) [CTREN A DMt R Lo R

BHITHAHZE
Si0,MMassH30%FEE, Al,0,DMassH10~30%F2E, FeOH LU
MgOD & T DMassH 30~ 40%FEE, TotalDMasshHI85%FE &

AELBA AU HARERDLEHBOEERXTHS
(Mg,Fe,Al),,(Si,ADg0,,(OH) LI [F—BT BT &

UEZBEFEZ, READREZITOI=.

BIRAIE 1
Mass (%) | Cation

Element

sio, | 3222 | 6.80
Tio. | 006 | 0.00
ALOs | 12.08 | 3.00
Fe0 | 2049 | 362
, Mno | 033 | 0.06
N . MgO | 19.18 | 6.03
ca0 | 069 | 0.16
Na:0 | 005 | 0.02

,,,,,,

0. Tmm K20 0.09 | 0.02
EHBILATE 9'\05"1" Total | 85.17 | 19.71
(EZ=aL, FR2TFERE EPMAZ i i

(SEMiE|1&, FEpk27ERES W. A Deer, R. A Howie, J. Zussman, 1996, An
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TR2746H3H
FEHENER

AABIASED | "5 GRAOHEMRELET 3,

OFRBRICBVLWTTESRNERZET DIRNIEMDEPMAS T

(Ff7=2JL,

FR2TERT

(fiE R D H| lrE#E])

BHITHLH L

YR KBS TARIR L D B ZE EFEICIRIEL THofTL-#EREL T,
Mass (%) DEETED 3k ( Deer et al.(1996)) [ITTREN B HTHE R &0 B

Si0,MMassH 30%FEE, AlLO;MDMassH 10~30%FEE, FeOB LU
MgOD & 5T DMasshH 30~40%F2E, Total DMassH 85%FE E

UEZBEFEZ, READREZITOI=.

GAELIZBAA VBN RERDILFEEBROBEEXTHS
(Mg, Fe,Al),,(Si,ADgO,,(OH) (&L IFF—BT BT &

PHF{IE2 PHFIE3
Element
Mass (%) | Cation | Mass (%) | Cation
Si0, | 29.78 | 655 | 31.94 | 6.77
Tio, | 002 | 000 | 002 | 0.00
ALOs | 11.87 | 3.07 | 1258 | 3.14
Fe0 | 2060 | 379 | 2069 | 367
MO | 046 | 009 | 038 | 007
Mgo | 19.22 | 6.30 | 1863 | 5.89
ca0 | 045 | 011 | 046 | 0.10
Na,0 | 004 | 002 | 002 | 0.01
0. Tmm K»0 0.05 | 001 | 009 | 0.03
ERBILKEE yTey Total | 82.48 | 19.93 | 84.81 |19.67
(EX=al, FHR2IEEE EPMADHT(LE ~
(SEMiE|1&, FEpk27ERES W. A Deer, R. A Howie, J. Zussman, 1996, An

Introduction to the Rock-Forming Minerals .
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Fa-3BiIE B DM A HT1)<BHBDEPMARH (3) > | zerness

OFRBRICBVLWTTESRNERZET DIRNIEMDEPMAS T
7L, HERADHERELET D,

[#FiB R DHIrEHE)
P KEME THRIRIEM D D e EE EREICIBELTOHLIERELT,
Mass (%) MBEETFE D 3K ( Deer et al.(1996)) [CTREN A DMt R Lo R

BHITHAHZE
Si0,MMassH30%FEE, Al,0,DMassH10~30%F2E, FeOH LU
MgOD & T DMassH 30~ 40%FEE, TotalDMasshHI85%FE &

GAELIZBAA VBN RERDILFEEBROBEEXTHS
(Mg, Fe,Al),,(Si,ADgO,,(OH) (&L IFF—BT BT &

UEZBEFEZ, READREZITOI=.

EABILAEED
(EfT=a)L, ER2TEIRS

SIRIE4 FHHIES
Mass (%) | Cation [Mass (%) | Cation

Element

Si0, | 35.55 | 7.45 | 3430 | 7.40

TiO2 0.03 0.00 0.03 0.01
Al,0; | 9.79 2.42 8.43 2.15
FeO | 20.37 | 3.57 | 27.13 | 4.90
MnO 030 | 0.05 024 | 0.04
MgO | 17.52 | 547 | 1439 | 4.63
Ca0 1.46 0.33 1.41 0.33
Na;0 | 0.13 0.05 0.15 0.06
K20 0.26 0.07 0.24 | 0.07
Total | 85.40 | 19.40 | 86.32 | 19.58

0. Tmm

EABILAEE N ,
y = . EPMAR I E .
(BEXZ=—a)L, ERM2IEIRE o S e, W. A Deer, R. A Howie, J. Zussman, 1996, An
> e (SEMEIR, FR2TEIRTF Introduction to the Rock-Forming Minerals . ¢
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V. WEEIE S BB 0581l FEHK275%6A3R

Fa- BB AHYE DF M7 T < A EHE DEPMAR T (2) > | F=orems

OFHBEICELWTHRIER EREL Y DEPMAZIZITLY, HRiE
BADHBELERT B,

[$FER DY MR %]
PV REE CTARIR LY D D i EFECIRBEL THOMLI=HEREL T,
Mass (%) DEETED 3k ( Deer et al.(1996)) [ITTREN B HTHE R &0 B

BHITHAZ L
0._Tmm Si0,MDMassHS30%FRRE, ALO,DMassH 10~30%F2FE, FeOR LU
BEAFEED MgOD & 5T DMasshH 30~40%F2E, Total DMassH 85%FE E
ERILKEE BELBBAA B RIERDILEEROEBEEXTHS
(Ex=a/, (Mg, Fe,Al),,(Si,ADgO,,(OH) (&L IFF—BT BT &
FRIFRE) |y remEa, REREOREET,

SIS 1
Mass (%) | Cation
Si02 | 29.43 | 6.06
Tio, | 0.00 | 0.00
Al,03 | 16.99 | 4.13
FeO 2260 | 3.89
MnO 0.45 0.08
MgO0 18.51 5.68

Element

0.05mm
ca0 | 0.11 | 0.03
EPMAS HT I E
ER27TE RS K:0 | 0.04 | 0.01

Total | 88.13 | 19.88

ET=2a)

— 5 W. A Deer, R. A Howie, J. Zussman, 1996, An
K B (I I=N=A ) , , ,
_O0lmm _ EABRER(FR2TFER Introduction to the Rock-Forming Minerals . 79
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Fa-3Bf/E A E DF M7 1)< 2 EHE DEPMASR T (3) > | F=oress

OFHBEICELWTHRIER EREL Y DEPMAZIZITLY, HRiE
BADHBELERT B,

[$FER DY MR %]
YR KBS TARIR L D B ZE EFEICIRIEL THofTL-#EREL T,
Mass (%) DEETED 3k ( Deer et al.(1996)) [ITTREN B HTHE R &0 B

BHITHAHZE
0. Tmm Si0,MMassH30%F2E, AlLO,DMassH 10~30%F2E, FeOB LU
B ER) MgO D & 5t DMassH 30~ 40%FEE, TotalDMasshH 85%F&
ERILKEE BIELEBAA A ZERDILFEEROEBEXTHS
(ExX=2JL, (Mg, Fe,Al),,(Si,ADgO,,(OH) (&L IFF—BT BT &
FR2IF RS UEERER, BEEORRETT,

BIRAIE2
Mass (%) | Cation
Si0, 27.24 5.66

Element

TiO. 0.04 0.01
Al,03 | 18.54 [ 4.54
FeO | 23.83 | 4.14
MnO 0.48 0.09

0.05mm MgO | 18.09 | 5.61

EPMASM S ca0 | 0.04 | 001

(SEM@%, ’ Na,0 | 0.01 | 0.00
FERR27FE iR

K20 0.00 | 0.00
Total | 88.28 | 20.06

ET=2a)

— 5 W. A Deer, R. A Howie, J. Zussman, 1996, An
K B (I =N , , , ,
_O0lmm _ EABRER(FR2TFER Introduction to the Rock-Forming Minerals . 80
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o | MEERER, REAOREE oL
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Fig. 7. Summary of proposed relationship between approach of a spreading ridge and formation of the Sanbagawa metamorphic belt.
(a) Prior to 90 Ma there is normal approximately steady-state cold-subduction of the Izanagi Plate that results in most or all of
the subducted crustal material being recycled into the mantle. (b) Around 90 Ma the close approach of a spreading ridge and
associated younging of the subducting slab causes the subduction zone to warm and triggering the rapid rise of relatively buoyant units
of the Sanbagawa belt (EC = dogite nappe; BS = Besshi nappe; OB = Oboke nappe). The preserved metamorphic domain does not,
therefore, reflect the conditions of steady-state subduction, but a snap shot of a particularly warm period in the evolution of the
subduction zone. (¢) Proposed relationship between the present architecture of the Sanbagawa belt and the former subduction zone.
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geochronology of the Sanbagawa belt, SW Japan: tectonic significance of 89—88 Ma Lu—Hf eclogite ages, metamorphic Geol., 27, 93—105.
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