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Abstract : The Permian-Jurassic rocks of the Southern Chichibu Terrane were formed along
an ancient subduction boundary. In eastern Kyushu, this terrane is divided into a coherent
sequence of chert and clastic rocks (chert-clastic sequence), and intensely sheared mixtures of
various rock types. Illite crystallinity in various types of pelitic rocks from the Southern
Chichibu Terrane was measured using the Kubler index. The results show that: (1) In the
chert-clastic sequences, the black mudstones and the laminated mudstones with detrital grains
have higher values and a wider range in the crystallinity in comparison with the siliceous
mudstones. This evidence suggests that detrital clay minerals were possibly fed into the black
mudstones and the laminated mudstones. (2) Within the mixed rock units, the pelitic rocks
including siliceous mudstones and black mudstones record higher temperatures than those in
the chert-clastic sequences, suggesting that the mixed rock sediments experienced a deeper

level of subsidence during their formation.
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Fig. 1

Geological map of the study area.

The study area, located on the Youra

Peninsula, Oita Prefecture, is underlain by the Shakumasan Group of the

Southern Chichibu Terrane.
squares with arrows.

The sections for the sampling are shown by solid
ss & alt : sandstone & alternating beds of sandstone and

mudstone, ms & sil ms: mudstone & siliceous mudstone, ch : chert, sil clay :

siliceous claystone.
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Fig. 2 Field sketch of the Kanmurizaki section.
This section shows a chaotic mixture of
various rock types including chert, siliceous
mudstone, black mudstone and sandstone.
Solid circles indicate the sample points for
the measurement of illite crystallinity. ss:
sandstone, lamina ms : laminated mudstone,
black ms : black mudstone, thin alt sil/ms:
thin bedded alternation of siliceous mudstone
and mudstone, sil ms : siliceous mudstone,
tuff ms : tuffaceous mudstone, ch : chert.
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Fig. 3 Field sketch of the Enoura section. A
coherent sequence from chert to black
mudstone is observed in this section. Solid
circles indicate the sample points for the
measurement of illite crystallinity. ss:
sandstone, black ms : black mudstone, grey
ms : grey mudstone, sil ms : siliceous mu-
dstone, tuff ms: tuffaceous mudstone, ch:
chert.
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Fig. 4 Field sketch of the Enoura-goshi section. A
coherent sequence from chert to laminated
mudstone is observed in this section. Solid
circles indicate the sample points for the
measurement of illite crystallinity. ss:
sandstone, lamina-silty ms:laminated or
silty mudstone, black ms : black mudstone,
sil ms : siliceous mudstone, ch : chert.
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ZH0B. thikM4 54 b0 (000 ED10A -0

fhiE A A°20 THEIRL 728 (Kubler index) T& Y,
ICELTEHL TS, 5% b Kubler index MKW 1E
EICHEWT LE2HRDT.
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Table 1 Untreated and ethylene glycol treated illite
crystallinity values from the Youra
Peninsula, with lithology and slide
thickness. Samples less than 4mg/cm?
were not measured.

. Thickness  IC (Kubler Index)
Sample No.  Lithology (mg/cmz)  untreated glycolated
Kanmurizaki
TS 04-13 black ms 4.22 0.490 0.419
TS 04-12 sil ms 3.74 - -
TS 04-11 sit ms 2.92
TS 04-10 black ms 3.74 . - -
TS 04-09 sil ms 4.38 0.395 0.381
TS 04-08 silms 5.73 0.400 0.373
TS 04-07 thin bed sil/ms 6.09 0.415 0.371
TS 04-06 thin bed sil/ms 7.04 0.416 0.396
TS 04-05 silms 2.25 - -
TS 04-04 thin bed sil/ms 6.05 0.386 0.366
TS 04-03 thin bed sil/ms 6.14 0.429 0.395
TS 04-02 thin bed sil/ms 4.91 0437 0.395
TS 04-01 thin bed sil/ms 3.98 - -
Enoura
TS 07-14 black ms 3.57 - -
TS 07-13 black ms 5.39 0.436 0.392
TS 07-12 black ms 5.94 0.429 0.385
TS 07-11 black ms 5.62 0.509 0.444
TS 07-10 grey ms 6.74 0.551 0.451
TS 07-09 grey ms 5.42 0.431 0.402
TS 07-08 sil ms 5.29 0.511 0.436
TS 07-07 sitms 4.04 0.571 0.456
TS 07-06 sit ms 4.83 0.657 0.573
TS 07-05 sil ms 2.85 - -
TS 07-03 silms 4.24 0.513 0.474
Enoura-goshi
TS 06-08 silty ms 4.36 0.651 0.509
TS 06-07 lamina ms 6.95 0.717 0.567
TS 06-06 lamina ms 3.21 - -
TS 06-05 silty ms 3.60 - -
TS 06-04 lamina ms 5.46 0519 0.448
TS 06-03 sitty ms 6.56 0.430 0.411
TS 06-02 lamina ms 5.26 0.489 0.448
TS 06-01 lamina ms 9.20 0.563 0.496
TS 05-12 lamina ms 4.03 0.363 0.334
TS 05-11 lamina ms 4.72 0.441 0.399
TS 05-10 lamina ms 4.32 0.395 0.356
TS 05-09 lamina ms 3.10 - -
TS 05-08 black ms 4.14 0.566 0.470
TS 05-07 black ms 5.54 0.632 0.516
TS 05-06 black ms 9.54 0.615 0.496
TS 05-05 sil ms 4.93 0.624 0.491
TS 05-04 silms 4.49 0.587 0.473
TS 05-03 silms 242 - -
TS 05-02 sil ms 2.38 - -
TS 05-01 muddy ch 4.65 0.491 0.414

ms = mudstone, sil = siliceous, bed = bedded,
sil/ms = siliceous mudstone and mudstone, lamina = [aminated, ch = chert

ICHEY 7Y =2TRE->TEHLALICHEIRIE, 1-
2% T2, K 35% DEREBH -12). SSHiczFL v
73— WA LB O ICHEOEES 255K
2, ko vavTORBE - HEHEICHEEORERER
bLIbDEHERITR LY. REBREUT KL
va v I EITERT B,

(1) BEts sy HEHREE CQHRED, HEHES -
BEMERE G, BLUEREE UKD o34
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diagenetic zone : anchizone
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1
0.6
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L1
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IC (Kubler Index)

SR 154 MEREOHEST.

NAHILI T DY . lamina-silty ms : G- A b ERE,
black ms : BB, grey ms: KEBE, thin alt sil/ms :
HERE - BAMERE, sil ms: HERYE, muddy ch: B
BHF v— b,

Fig. 5 Histograms of illite crystallinity values from
the Youra Peninsula. lamina-silty ms:
laminated or silty mudstone, black ms : black
mudstone, grey ms : grey mudstone, thin alt
sil/ms : thin bedded alternation of siliceous
mudstone and mudstone, sil ms : siliceous
mudstone, muddy ch : muddy chert.
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Fig. 6 Plots of illite crystallinity values (Kubler
Index) from the Youra Peninsula, showing
the relationship between the pelitic rocks and
their illite crystallinity. Legend is the same
as Fig. 5.
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