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Abstract : The Northern Shimanto Belt in Shikoku is composed of contrasting of two
units of coherent which consist of turbidite sequence and melange. Melange unit is
characterized by a sheared mudstone which contains exotic blocks. Moreover, coherent
units consist of trench-fill and forearc-basin-fill sediment. It is generally accepted that
the rock of the belt underwent low-grade metamorphism. This study attempt to clarify
the paleo-geothermal structure with the geological evolution within these complex by
using the techniques of vitrinite reflectance and it's optical anisotropy. ‘

This study area situates from Butsuzo Tectonic Line (B. T. L.) to Okitsu Point along
the western coast line of Tosa Bay, Central Shikoku, Southwest Japan. These area are
classified into two subbelt : Shinjogawa and Taisho by lithofacies and geological age.
Shinjogawa subbelt consists of the Hauterivian to Cenomanian coherent units (Momijigawa,
Doganaro, Shindoi, Hayama and Susaki Formations.), Taisho subbelt consists of the
Coniacian to Maastrichtian coherent units (Shimotsui, Nonokawa and Nakamura For-
mation.) and melange units (Yokonami, Kure and Okitsu Melanges.).

The results of study have revealed that (1) Vitrinite reflectance shows no changes
between coherent and melange units and also forearc-basin-fill and trench-fill sediments.
(2) Paleo-geothermal structure of this area can be devided into two blocks of northern
part and southern part. Each block has an increasing trend of vitrinite reflectance
toward the south disregarding to the geological structure. The value of vitrinite reflectance
increases from 1.0% to 2.5% toward south in west-side of northern block In southern
block, value of vitrinite reflectance increases from 1.2% to 2.2% toward south. Vitrinite
reflectance increase rate towaed south is different from east and west side of northern
block. The two blocks show a characteristic paleo-geothermal structure regardless of their
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various construction of various type of sediments, lithofacies and geological structure.
(3) Judging from mode of occurence of vitrinite reflectance anisotropic ratio (Rr=Rmax-
Rmin / Rmax), this area might be sujjested to the maximum pleo-geothermal condition
ujbder the same P-T gradient.

Furthermore, the original diagenetical thermal record in the sediments was overprinted
by the later thermal effect. After that, characteristic thrust reactivated and deformed
the pattern of the maximum paleo-geothermal record. Consequently, each block reveals
the characteristic geothermal structure.
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Fig. 1. Geological map. This ares is classified into two subbelt : Shinjogawa and Taisho. Shinjogawa subbelt consists
of the Hauterivian to Cenomanian coherent units (Momijigawa, Doganaro I, Doganaro I, Shindoi, Hayama, Susaki
Formations.). Taisho subbelt consists of the Coniasian to Maastrichtian coherent units ( Shimotsui, Nonokawa and
Nakamura Formations.) and melange units (Yokonami, Kure and Okitsu Melanges.). Moreover coherent unit distinguish
sedimentary environment from forearc-basin sediment (Doganaro Formation I and II) and trench-fill sediment (other
coherent unit). (Ouchi, 1982, M. S.; Numa, 1983, M. S.; Tamura, 1984, M. S.; Uto, 1983, M.S.; Okamura and Matsugi,
1986 compiled after Sakaguchi A.). Upper left also shows a index map of this study.
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(Suzuki and Hada, 1979).

RO AT VY2, FLIWSWZBRRERICREESE +r/ AKE, BEERT Y-
N, BEEE, DEREEE, BLUBELRLOBLZEMMEERE TRy 2K, HHVIEL X
RICEGREEHTH S, ThHoDX Ty Vo ixdib i i cEL, BEith 1~ 3mDiFTae—
Ly MAICRARTND LIV Y XRIZSHALTEY, EROEREEIHEI VR RV, 2T
TaOREICIEEL DD OPRESNTWAEY, WHTHIHFEO AT v I atlid, £ZiETH
ARETO Y 2 OWEKMEOZE (Hada, 1988) 2202 OHEEDOERMR (R4 - 3, 1989)
LEPSEREOIL—L Y ML) SBTFTEBCHEIN-TZ hov s 25072 ThbEEN
TETzo TMERAT VI 20BBERE, FOEREOBRRRAPLTAIN) YT Y (—HF =
FhLLUEEDSS) ORBEILAFER LA LICL)RA M) e TV URETHELIL
BHLPII -7 (EHE, 1990, M. S.), Table 1. IC#0fBBoREZRLEBEORRL Y Uk
Rt COZERMBAT YV adEodisT HERRE L) H30Ma, ZOHICMET ST
BEHE LY LHIMaFi LI E2ERL, BRERBICRTOMBRAT Y Vathr 2 Y HE LM
BRTHHLZEEI P DED,

Table 1. Radiolarians and it's ranges from black shale matrix, Yokonami Melange. Radiolarian-concurrent-range
indicates the age of Maastrichtian to Danian. So, Yokonami Melange has the youngest formative age of this area.

F1 BBRAITVa207M) y 2 AM6EB5RREBHE
BRAS V207 M) v 7 AORBHRBFERIIK/ THRRABOEMaBih iR L, OIS T HHEEE L I2H30Ma,
FFOBICHEBET A TEEBL Y HIOMaF LWV EZRT,

Age Late Cretaceous Tertiary
Sample Ce.| Tu.| Co.| Sa.| Ca.| Ma.| Pa.| Eo.

Amphipyndax stocki -—-
Archaeodictyomitra sp. A. --
Archaeodictyomitra squinaboli ----
Archaeospongoprunum sp. -—
Cryptocephalic or Cryptothoracic -
Nassellaria
Cyrtoidea gen. et sp. indet.
Dictyomitra cf. formosa -
Lithatractus pusillus e
Lithomespillus mendosa - -——=
Orbiculiforma sp. -
Pseudoaulophacus floresensis ——— ="
Pseudoaulophacus lenticulatus —_—— -
Spongurus marcaensis - ==
Stichomitra sp. A. -F-
Stylosphaera goruna —_—
Stylosphaera sp. ————
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T BRI, BRICKIBISETT 5 & @EBE 0 L CRERFMICREARSE (Rmax)
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EEEEIFE (Ro) & LTHY, B¥ENICRFTUROS LYV TVIIRARFEOFEHEE D -
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BT TIVIZBYER L, FA0FHRAEE, T4 (1990) KRESNERFEICE
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RKEVKTOMEEZOY Y IV ERET SR & LTEHRLZ,

UF, BRESEIZRo, #LTREMBEFESY Rr L30T,
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Wi D Ro TR BWHEHIZELB 6/ 21.4%, HRIBEVWERErySEBISBEOLL
#1.0%TH 5, Fig. 2. OEMOLCA NS AZEFrEBHITFEEILBO, FRLFNLORo 21
BLE-LDOTHE, Er BB IFLLILE L OBERBO RoEEWIZRERRASIT, wiFhd
LO%HEIHOMEERT, L L, BEr&%BIHoRtEroFLBoFHE CoMBE*BLTH
B42L, RoBIELSEIIHITTHLI%DLHLA%NEDTHTidd 50 EREMIZ LT 5
RGNS, £/2Fig. 2. OHEHOCA NS0, ErE5BBIFERILE, 2L TEY
ZHBI IHOFEADRoREBELZZbDTH D, TOBALEMRC, BHEEDOERED Ro 2
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Fig. 2. Value of vitrinite reflectance (Ro) of Doganaro Formation I, Doganaro Formation II (forearc-basin sediment),
Hayama and Susaki Formations (trench-fill sediment). Vitrinite reflectance increases to southward over these sediments
from 1.0% to 1.2%. Though no little change of vitrinite reflectance shows the boundary of these formations.

®2E HETHE Y ZRICBI 2 ANEEEN & RN & OB REUERELL
HMBRERETH LB ZRBLLOERTHLFUBEOBRICBVT, MRRGARICKELEIROALZ V. L2 L
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WTWb, BEAS YV a b Z0BlcafiT 2868 L 0BRIE, x5 Vateae—-L 2}
OB LBERTHLIEH TR, FHENBHLKEBRLOBRATLIHY), SMHIICLEN
BICORELS BREAERTH L, ZOEREIBHERERD L RES o THIMad 5, TLHEE
AG YV 2t FOBBIHAT A TRAB L OBRITEHWICKELEN S, BEHICBVTHH
BEANBICLVEEATWS, SHODEEHL ) BFHICREMETRE L2, ZBERAT YV
PIZEFNLBECHEREELBO 70y 7 IRAMERTHLOT, ZIICEITNIMREIIM
BWAS VY2 OBBEBORBERELBEEL TV LRWTEERD S, 22Ty 7506100 ThL
T I ATHLBERRETPLIREYEREL 2,

ZOBPERREXFig. 3. IIFRT. ZOHIRD Ro THRIBWEIITEFRBON33%, &bEVE
REBEIOELN DD TH2T% ThH D, OO Ro B0 #R & B L T eRMICH
{, LEDEOHEHNTITS DL DS, AWB/MEAT vV aDBERE, BRAS Y Vaho7ay
2/ MY v 2 AR, BRAT Y2/ TEFBOBRBOVITNIIBWTHHEELER, $/d—
FEOBEMIR VR, &P, JOAEYERIBIZBIT5#83.3% 0 KGTEIE, FHEZHBB
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Fig. 3. Vitrinite reflectance value (Ro) of coherent unit and melange unit. The boundaries of coherent and melange

units has no gap among different lithofacies. In addition, large gap of formative age about 30Ma among the
boundary boundary between Yokonami Melange and Susaki Formation. These two boundaries shows no change of

vitrinite reflectance.
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Fig. 5. Characteristic trend of vitrinite reflectance. Paleo-geothermal structure of this area is characterized by increasing
trend toward south. This trend is crosscuted by special strike fault, example for the boundary between Kure Melange
and Nonokawa Formation. In east-side and west-side of this area has a difference of vitrinite reflectance increasing rate.
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Fig. 6. Mode of occurrence of vitrinite reflective anisotropy. Vitrinite reflective anisotropy (Ro) indicates relative
pressure. Coherent and mélange unit have similarly occurrence of mode:of vitrinite reflective anisotropy. The vitrinite of
higher reflectance accepted higher relative pressure. These relative values ‘are accepted maximum temperature under the
same P-T trend. ; :
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Fig. 7 A paleo-geothemal structural model. This simplied model indicates a relative uplift and, or erosion. Paleo-
geothermal structure of this area subdivided into two areas by the thrust activity of the post-dehydrational stage.
Each block have the increasing trend of vitrinite reflectance toward the south This paleo-geothermal structure has
no regard of various geological setting.
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Fig. 8 . Summary of thermal history. Though this area include variouce units, it -has a unique'sequence of paleo-geothermal
structure. This figure shows that this area have been experienced maximum temperature after this area had set. Paleo-geo-
thermal structure indicates forearc-basin sediment inexperienced high burial pressure..As ‘a result, the original diagenetical
thermal record in the sediments was overprinted by the later thermal effect. After that, characteristic thrust reactivated.
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