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Black-colored silica-rich veins in the Tetori Group from the southern Ishikawa Prefecture, Japan
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Abstract: Black-colored rocks (Black-colored Rocks
hereafter) occur as veins and a volcanic dike in the
Tetori Group, southern Ishikawa Prefecture. The
Black-colored Rocks are composed of angular lithic
clasts in a fine-grained (<10-50 pm) matrix. The lithic
clasts in veins are derived from the Tetori Group (mud-
stone, sandstone, and conglomerate), whereas those in
the volcanic dike are derived from both the volcanic
dike and the Tetori Group. The matrix of the Black-
colored Rocks consists mainly of very fine-grained
quartz (usually 10 pm in size) with minor amounts of
feldspar, maghemite, and unidentified carbon-bearing
fine-grains. The Black-colored Rocks contain abundant
SiO2 relative to the host rocks. The chondrite-normal-
ized rare earth element (REE) pattern of the Black-
colored Rocks is similar to that of their host rocks, al-
though the REE abundance is lower in the former.

Keywords: Black-colored silica-rich veins, Tedori Group,
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EE KA EEI&?%E%E%Eﬁ\F<ﬁXﬁL A A Hi g
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%%HM*‘%’;&E)\I/TL% (N, 1998). AHUIF D 2
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Fig. 1. (a) Map of the study area showing the distribution of active faults in central Japan, simplified from Kanaori et al.
(1991). ISTL: Itoigawa—Shizuoka tectonic line. TITL: Tsurugawan—Isewan tectonic line. MTL: Median Tectonic Line. (b)
Location of sample OGCI1 in southern Ishikawa Prefecture, characterized by Black-colored Rocks in the Tetori Group. Base
map is the 1:25,000 “Ichihara” topographical map of the Geographical Survey Institute of Japan. Sample localities of the
dark-colored silica rich rocks (YSN1, YSN2), which are similar to the Black-colored Rocks, in Neogene rhyolites (the
Iozen Formation) are also shown. (c) Simplified geological map of the local area from which samples were taken, after

Ishikawa Prefecture (1998).
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Fig. 2. Photograph of an outcrop showing the occurrence and macro-texture of the Black-colored Rocks at the OGCI local-
ity. B: Black-colored Rocks. (a) Field occurrence of the Black-colored Rocks in a white-colored volcanic dike that intrudes
alternating layers of sandstone, mudstone, and conglomerate of the Tetori Group. The Black-colored Rock vein bends
sharply at a high angle. (b) Cut surface of Black-colored Rock in a conglomerate from the Tetori Group. D: Black-colored
Rock. SS: sand stone. (c) Black-colored Rock situated in the white-colored volcanic dike. Note that lithic clasts in the
Black-colored Rocks are derived from both the host dike and the Tetori Group. D: Black-colored Rock. MS: mud stone. (d)
Black-colored Rock at a contact between the white-colored volcanic dike and alternating layers of sandstone, mudstone,
and conglomerate of the Tetori Group. Note that lithic clasts, which are derived from the white-colored volcanic rock frag-
ments and the Tetori Group (T), are randomly distributed throughout the Black-colored Rock matrix. A large white-colored
volcanic dike clast (at the top of the photograph) is deformed and includes lithic clasts of the Tetori Group.

FHUER & A BXICEIROTT 2 9) % & DITHET % B FESHICRAEEIVNE A ORI ABXIER - F
HIRKEABIERTE 5. e, AKIERE FRERO HE# RO AR NEET % (Fig. 2d). 20855, HEK
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Fig. 3. Microstructures of the Black-colored Rocks. Photomicrograph (a) and accompanying sketch (b) of the Black-colored
Rocks from within the white-colored volcanic dike at the OGC1 sample locality. Flow structure is observed locally. (c)
Photomicrograph of Black-colored Rock from the Tetori Group at the OGC1 sample locality. Note that the Black-colored
Rocks consist mainly of angular lithic clasts from the Tetori Group. (d) Secondary electron microscope image of a broken
surface of Black-colored Rock from the OGC1 sample locality. Note the presence of angular quartz (Q) and clay minerals

(white arrows). BR: Black-colored Rock. HOST: host rock.
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W, A OEHRAED S/ (Fig. 4a). £/, H8kL
RN SO BRI NS (Fig. 42). FHERH
DR LD RN 72 RSy O3 > 7L (0-DVDIE, ¥
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E iR HBILZ I NS (Fig. 4b). ZOFENS, KEETEE
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AYA b ETROMENHRIEE THEICRNS X 51T, fi
WUNRREDOTAED, REAPHEEEETL2—KThHS &
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Fig. 4. X-ray diffraction patterns of bulk samples of the Black-col-
ored Rocks and their host rocks from the OGC1 sample locality: (a)
Black-colored Rock from the white-colored volcanic dike, (b)
Black-colored Rock from the Tetori group, (c) mudstone of the Teto-
ri Group, (d) sandstone of the Tetori Group, and (¢) mudstone of the
Tetori Group.
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TCHRMBRIE, IR KA AR E O #OE X Mo s
(Rigaku System3270) % il L TH#I%E L 7= (Table 1). 4
HiARIZEEIZD (1998) I2fEV, AffAsk 0.5 g Mk
UEY F LS5 g DA T A E— REHWEHETTS
7o EMEE (LOD 13 SIRR A AR R i D A2 BRI EAR
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Table 1. Whole-rock major and trace element composi-
tions of the Black-colored Rocks and their host rocks.

01 (Oguchi-Mura)

Sample Name O h0-3 Oh3-9 T002 T003 0O-DV1 0O-DV2
rock type  v.d. (0-3) v.d.(3-9) m.s. s.S. DVinT. DVinv.
wt. %
SiO, 46.31 45.77 55.49 61.53 90.15 67.61
TiO, 0.88 0.89 1.14 0.40 0.13 0.67
AlLO, 18.66 18.69 20.22 12.18 5.17 15.70
FeO* 7.88 7.99 7.54 1.74 0.45 241
MnO 0.12 0.12 0.06 0.14 0.02 0.05
MgO 265 2.80 3.44 1.02 0.52 0.84
CaO 5.44 6.13 0.70 9.53 0.99 223
Na,0 217 2.16 1.44 2.83 0.13 1.00
K,0 3.17 3.21 4.44 3.12 1.15 3.59
P,0s 0.29 0.29 0.19 0.09 0.03 0.12
LOI 12.39 12.90 5.76 8.96 2.55 5.95
total 99.96 100.95 100.42 101.54 101.29 100.17

FeO*: total iron. v.d. (0-3): volcanic dike at 0-3 cm from
the Black-colored Rock (O-DV2). v.d. (3-9): volcanic dike
at 3-9 cm depth from the Black-colored Rock (O-VD2).
m.s.: mudstone of the Tetori Group. s.s.: sandstone of the
Tetori Group. DV in T: Black-colored Rock from the Teto-
ri Group. DV in v.: Black-colored Rock from the volcanic
dike. LOI: loss on ignition.

METCHRMAIL, KPP T AR R E OB SR &
A G maHiE (VG Elemental, PQ) % {4 bf(ﬁﬂﬁb
T W GRG0 (1999) ITHE Wy, A ARk
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Fig. 5. Chondrite-normalized rare earth element patterns
of the Black-colored Rocks from the Tetori Group (O-
BRT), the white-colored volcanic dike, sandstone of the
Tetori Group (O-T-sand), and mudstone of the Tetori
Group (O-T-mud). Chondrite reference values are from
McDonough and Sun (1995).
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