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Sandstone composition and sedimentary environments
of the Cretaceous System in western Shikoku

Naruhiko Kashima*

Abstract Point—count data of a total of 111 samples from the Cretaceous sandstones in
western Shikoku are presented and the data are interpreted using the Q-F-L provenance
—discrimination diagram proposed by Dickinson et al. (1983). In addition, chemical analyses
for 10 sandstones from the Lower Shimanto Supergroup were carried out, and the results
are discussed according to the Si0,/Al,0;—K,0/Na,O tectonic setting discrimination
diagram proposed by Roser & Korsch (1986).

In the Chichibu Belt, Aptian strata in the Northern Subbelt are represented by the
Monobegawa Group, which consist of the Nigyu, Takashima and Maana Formations, and
those in the Southern Subbelt are represented by the Nankai Group (Kikunotani Formation).

According to the Q-F-L diagrm, 19 samples from the four formations mentioned above
indicate two provenance fields. Sandstones from the Kikunotani, Nigyu and Maana
Formations fall in the continental block field, whereas those from the Takashima
Formation fall in both the continental block and the magmatic arc fields.

The Cretaceous strata in the Shimanto Belt are represented by the Lower Shlmanto
Supergroup. The Q-F-L dlagram for sandstones from the Yoshida, Kona, Takagushi,
Kanayama—A and Ooura—A Sections in the Shimanto Belt indicates that detrital material
was derived from a magmatic arc (dissected arc). Sandstones from the Kanayama—B and
Ooura—B Sections fall in a field indicating their derivation from a recycled orogen.

Whole—rock chemical data of sandstones from the Kanayama and Ooura Sections of the
Coniasian to Santonian age fall in the PM (passive continental margin) field, and sandstones
from the Yoshida, Kona and Takagushi Sections fall in or near the ACM (active continental
margin) field (Fig. 4).

Key words: Cretaceous sandstone, Q-F-L plot, Si0,/Al,0;—K,0/Na,O relation,
sedimentary environment
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Fig. 1. Location map of the Cretaceous strata
in western Shikoku.
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Fig. 2. Selected columns of the Cretaceous strata in western Shikoku, showing the sampling
positions of the examined samples.
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Fig. 3. Q-F-L diagram for provenance-discriminating proposed by Dickinson et @l.(1983). A)
Q-F-L plot of sandstones from the Cretaceous strata of the Chichibu Belt. B) Q-F-L plot of

sandstones from the Lower Shimanto Supergroup.

Table 1. Chemical compositions of sandstones from the Lower Shimanto Supergroup.

*705-104: analysis data by Ishihara et /.(1985).

Sample 70S-104" Y-92 Ko-29 T-61 K-4 K-10 0226 0-30 0-64 0-157 0-186
SiO. 65.96 70.21 68.53 65.40 75.98 74.62 68.57 67.16 70.63 75.35 76.16
TiO. 0.42 0.68 0.69 0.48 0.23 0.25 0.75 0.42 0.35 0.37 0.34
Al.O; 15.23 13.64 14,67 13.79 10.05 11.13 13.23 14.05 12.95 10.16 10.25
Fe.O; 1.68 2.73 3.49 3.36 2.27 2.06 3.48 3.22 2.75 2.44 2.06
MnO 0.05 0.04 0.04 0.08 0.04 0.03 0.05 0.04 0.02 0.03 0.03
MgO 1.88 0.82 1.50 1.39 0.84 0.75 1.29 1.50 0.95 0.66 0.55
Ca0 3.05 1.10 1.38 4,11 .36, 1.39 2.38 2.10 2.29 1.60 1,87
Na.O 3.57 4.26 4,30 3.90 2.76 2.93 3.79  4.10 3.51 2.1 2.87
K.O 2.02 3.26 2.87 2.68 2.36 2.61 2,66 2.58 2.27 1.98 1.77
P.0s 0.11 0.01 0.01 0.18 0.12 0.12 0.01 0.16 0.14 0.01 0.01
BaO 0.07 0.06 0.07 0.05 0.06 0.05 0.07 0.06 0.02 0.02
H.O(+) 2:75

H.O(-) 0.62

CO. 0.43

C 0.08

S 0.01

LOI 2.10 2.42 4.69 3.43 3.39 2.89 3.47 3.08 3.67 3.57
Total 99.86 98.91 99.96 100.15 99.47 99.41 95.15 98.87 98.97 99.01 99.51
FeO 2.01 1.91 2.25 2.34 1.91 1.63 2.47 2.54 2.26 1.17 1.20
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Fig. 4. SiO,/Al1,0,—K,0/Na,0 relations in
sandstones from the Lower Shimanto
Supergroup. Data were ploted on the
tectonic setting discrimination diagram
proposed by Roser & Korsch (1986). PM:
passive continental margin, ACM: active
continental margin, Al: arc setting and A2:
evolved arc setting.
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