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Oxuyama-Kusunose, Yasuko. (1991) Formation of authigenic minerals in clastic sedimentary
rocks of the northern part of Ishikari coalfield, Hokkaido : its implications to the under-
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Abstract . Formation of authigenic minerals is studied for clastic sedimentary rocks of the
Paleogene Ishikari Group, Hokkaido. The Paleogene formation mainly comprises alternating
beds of sandstone and mudstone intercalating with abundant coal seams. Samples studied are
sandstone and mudstone from three drill holes and from outcrops. Carbonates, quartz and K,O
-Al,O, silicates are found to be principal constituents in the clay-sized fraction of these
mudstones. Similar kind of minerals are also present in carbonate-cemented clean sandstones
alternating with mudstones. The minerals occur as a part of cement and as pore-filling minerals
in these sandstones. A systematic order of precipitation is recognized for cementing carbonates
and pore-filling silicates. The order of formation suggests a change in composition of interstitial
water equilibrated with these minerals, from the stability field of K-feldspar to kaolinite,
keeping saturation with quartz. The trend can be explained either by gradual mixing of two
types of formation water, or by incongruent dissolution of kaolinite with slightly alkaline
formation water in adjacent mudstone layer. Both models requier distinct fluid migration or
circulation in a sedimentary pile with very low (less than 5%) porosity. Long-term mixing and
compositional change must be considered for fluid in geologic media, or natural barrier, even at
a condition of reduced porosity.
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6251a ZEMIH  n.sdst. 30 13 15 10 23 0 3 6 29
6251d ¥ mnsdst. 33 7 6 4 14 20 10 6 40
6252d E$#  c.sdst. 35 6 6 4 0 33 11 5 38
6253f 3% m.sdst. 31 17 13 T 23 0 4 5 28
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Fig. 5 Compositions of authigenic mica clay minerals on a Al/3-(K+Na+Ca)/2-Si/4 diagram. Analyses by EPMA.
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Fig. 8 Possible chemical evolution of pore water equili-
brated with authigenic silicates (arrows). The
activity diagram in the system K,0-Al,0,-SiO,-
HCI - H,0 was caluculated after Bowers et al.

(1984) at conditions of 100°C, 0.5kb.

g. 7 ' Order of formation of authigenic minerals in sandstones of the middle and lower subgroup of the Ishikari Group.
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ERBHEDET O EERESYNOEEETFIEHUBEEE (X7 —L - N—=10um)

D EBOBERERT 5 REBRIESY (B2 L HER) OBBHES. REEEAROA T McHE

bhTwa, LI

DREBIESM O Lic#EET A HAAE. EMEETE

CAEE Qz2), AVEA KD, 4174 (IL) oitkEd 22l SER LI
KB VRA (K. A¥ (Qz) ). FEELI.

TEE (Qz) EREDATAL (L) 12k o TTITEHR SN2l iR LE.
EHEAREICED LA ) A MR, YRBLER.

SEM photographs of authigenic minerals in sandstones of the Ishikari Group. Scale bar =
10Lm

. Open pore surrounded by rhombic crystals of carbonates (probably calcite). The surface of

carbonate crystals is coated with fine-grained illite. Upper part of the Wakanabe Forma-
tion.

. A group of low quartz crystals in a pore in carbonate cement. Lower part of the Bibai

Formation.

. Partly filled pore with K-feldspar (Kf), illite (IL) and quartz (Qz). Upper part of the Yubari

Formation.

. A large grain of K-feldspar (Kf) associated with quartz (Qz). Upper part of the Yubari

Formation.

. Mostly filled pore with abundant illite (IL) and quartz (Qz). Upper part of the Yubari

Formation.

. Kaolinite crystals densely filling a pore. Upper part of the Yubari Formation.

FRBHDENRELEMHEER. (A7 —)-,3—=0., 1mm)

TR AT (C) ic ko TSNS, ROEBDH 2 WIS, RENHESTEL %k

HEEERL D25, FEHREHIR.

kA POFBA(C)BIUT T4 (A) DB EHEH VEAGEKD 474 F (1),

45N LR,

X N EETTY T4 (A) DEBEEEDLA T4 (1), EHMETH.
CRBEEIE (Q2) Wi Eniry PRAA VA (Kin), SIREHER.

Plate II Photomicrographs of sandstones in the Ishikari Group. Scale bar = 0. 1 mm

a

. Sandstone cemented with abundant calcite (C). The bright area in the center of the

photograph is a single grain of calcite. Middle part of the Wakanabe Formation.

. K-feldspar (Kf) andillite (I) filling a pore in cement of calcite (C) and ankerite (A).

Upper part of the Yubari Formation.

. Illite (I) filling a pore in ankerite (A) cement. Upper part of the Yubari Formation.

d. Kaolinite pellet (Kln) as a grain together with clastic quartz (Qz). Middle of the Yubari

Formation.
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