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Hidetoshi HARA! and Katsumi KIMURA! (2003) New proposal of standard specimens for illite crys-
tallinity measurement : its usefulness as paleo-geothermal indicator. Bu//. Geol. Surv. Japan, vol.
54(7/8), p.239 - 250, 7 figs., 7 tables.

Abstract: Japanese Illite Crystallinity standard (JIC) is proposed as the standard specimens of Illite
Crystallinity (IC) for paleo-geothermal indicator. The JIC composed of six specimens is collected
from the Sambagawa metamorphic rocks and the Cretaceous Shimanto accretionary complex in the
Kii Peninsula, Southwest Japan. Each specimen consists of pelitic rock fragments of 2-3 c¢cm in
lenghth. The six JIC specimens measured at our laboratory indicate the following IC values; 0.25,
0.28, 0.33, 0.44, 0.48 and 0.56 A 29 , respectively. The IC values measured at our laboratory show
a well linear correlation with the international standard of the CIS (Crystallinity Index Standard). In
addition, the epizone corresponds to metamorphic temperature of the pumpellyite-actinolite facies,
and the anchizone is equivalent to metamorphic temperature of the prehnite-pumpellyite facies. Ac-
cording to the CIS calibration and comparison with metamorphic facies, the JIC would be the most
useful paleo-geothermal indicator. As a result of calibration by the JIC, it is possible to compare the
IC values measured at different laboratories.

Keywords: illite crystallinity, standard specimen, JIC (Japanese Illite Crystallinity standard), CIS

(Crystallinity Index Standard), paleo-geothermal indicator
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Fig. 1 Correlation of measured IC values between Geological Survey of Japan and Shizuoka University.

a: Variation of IC values for orientated slides prepared by different methods.
b: Variation of IC values measured by different X-ray diffractometers and their measurement conditions.
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Table 1 List of IC values measured at Geological Sur-
vey of Japan and Shizuoka University.

a: IC values of orientated slides prepared by
different methods.

b: IC values measured by different X-ray
diffractometers and their measurement condi-

tions.
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Table 2 Standard IC values of CIS and their values measured at
Geological Survey of Japan.
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Fig. 2 Correlation between standard IC values of CIS and their
values measured at Geological Survey of Japan.
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Fig. 4 Photomicrographs of JIC specimens (plane polarizer). Length of scale bars indicate Imm.
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Fig. 5 IC values of the Kashiwagi, Manba and Kamiyoshida Formations in the Jurassic Chichibu complex

from the Mamba area in the Kanto Mountains, central Japan.
The geological map is compiled from Okubo and Horiguchi (1969).
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laboratory (reference) Diffractometer voltage, ampere dxvergcnye—scatter-recewmg
slits, scan speed

Geological Survey of Japan, AIST

gical Survey of Jap Jeol, TDX-8030W 40KV, 40mA | 1°-1°-0.2mm, 0.017 s
(Hara & Kimura,2000)
Dj\{ision of Earth and Planetary Science, Hokkaido MAC Science, MX-Labo 35KV, 20mA 1°-0.8°-0.3mm, 0.5%/min
Univ. (Ueda er al., 2001)
Depertment of Earth Sciences, Okayama Univ. Rigaku, RAD-ICA 30kV, 15mA 1°-1"-0.3mm, 1%/ min
Institute of Geoscience, Shizuoka Univ. Jeol, DX-GE3SC 40kV, 20mA 1°-1°-0.2mm, 0.02°/ s
{ Konishi ef al., 2000) Rigaku, Rint2200 40kV, 20mA 1°-1°-0.15mm, 0.02°/s
Depertment of Geology, Shinshu Univ. .

i iser-Fle . 40kV, 20mA 1°-1°-0.2mm, 1°/ min

(Kanemoto & Otsuka, 2000) Rigaku, Geiger-Flex RAD- Il
Institute of Earth Science, Waseda Univ. Rigaku, Geiger Flex RAD-1B 40kV, 20mA 0.5°-0.5"-0.3mm, 0.01"/s
Department of Earth Sciences, Yamaguchi Univ. Rigaku, Rint2500V 40kV, 40mA 1°-1°-0.15mm, 0.01°/ s
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Table 3 X-ray diffractometer and measurement conditions using by each laboratory.
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Fig. 7 Correlation between standard IC values of JIC and their
values measured at six laboratories.

JICH JIC2 JIC3 Jic4 JICS JC6 equation
Geological Survey DRY 0.26 0.29 0.35 0.50 0.54 0.67
of Japan EG 0.25 0.28 0.33 0.44 0.48 0.56
. . DRY 0.26 0.27 0.34 0.44 0.48 0.60 IC (Hokkaido) =0.82 x IC (e +0.04, R=1.00
Hokkaido Univ.
EG 0.26 0.27 0.31 0.43 0.46 0.49 1C (Hokkaidoy=0.84 x TIC gic) +0.04, R=0.98
DRY 0.30 0.32 0.34 0.49 0.58 0.59 1C (okayamay =0.79 x IC 010y +0.09, R=0.97
Okayama Univ.
EG 0.29 0.29 0.34 0.44 0.56 0.51 IC (Okayama)=0.89 x IC uic) +0.06, R=0.93
DRY 0.24 0.24 0.29 0.40 0.04 0.51 1C (shinshw) =0.70 x IC ey +0.05, R=1.00
Shinshu Univ.
EG 0.24 0.24 0.27 0.36 0.38 0.42 1C (shinshu) =0.66 x IC gy +0.06, R=0.99
Shizuoka Uni DRY 0.22 0.25 0.32 0.50 0.51 0.71 IC (shizuoke) =1.164x IC 1) -0.09, R=1.00
hizuoka Univ.
EG 0.20 0.23 0.29 0.44 0.43 0.53 1C (stizwoka) =1.08x IC (ncy -0,07, R=0.99
DRY 0.28 031 0.38 0.52 0.60 0.80 IC (wasean) =1.22 x IC 10y-0.05, R=0.99
Waseda Univ.
EG 0.27 0.30 0.36 0.48 0.54 0.66 IC (wasedn) =1.25 x IC w10) -0.05, R=1.00
N DRY 0.21 0.23 0.32 0.44 0.51 0.66 1C (vamaguetiy =1.09 x 1C ¢y -0.08, R=1.00
Yamaguchi Univ.
EG 0.19 0.24 0.30 0.36 0.46 0.54 1C (vamagueny =1.09 x 1C uic) -0.08, R=0.99
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Table 4 Standard IC values of JIC and their values measured at six laboratories.
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Table 6 Correlation between standard IC values of JIC
and CIS, and metamorphic facies.
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Table 7 Metamorphic temperature zone of JIC standard values and comparison with
other paleo-geothermal indicators. Data of other paleo-geothermal indi-
cators are based on Merriman and Frey(1999).
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