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No. 1 2 3 4 5 6 7
SiO, 61.39 54.41 60.27 60.24 58.87 59.20 62.14
TiO, 0.25 0.26 0.27 0.37 0.31 0.39 0.29
Al,Og 16.46 22.18 18.47 19.27 19.69 20.83 18.51
FeoOs 5.00 5.21 3.45 2.85 2.90 3.15 3.03
FeO 0.89 1.19 3.16 3.86 3.33 3.03 2.84
MnO 0.11 0.17 0.12 0.20 0.14 0.15 0.12
MgO 1.76 2.91 2.46 2.80 2.48 2.27 1.98
Ca0O 4.76 4.15 6.14 6.06 6.56 6.45 5.50
Na,O 3.42 3.12 4,01 3.68 4.01 4,05 4.03
X,0 1.19 0.90 1.19 1.21 1.26 1,16 1.33
H,0(+) 1.53 1.38 1.05 0.27 0.69 0.25 0,24
H,0(-) 2.60 3.69 0.16 0.50 0.53 0.61 0.21
P,0;s 0.03 0.03 0.03 0.04 0.05 0.03 0.04
Total ‘ 99. 39 99. 60 100.78 101. 35 100. 82 101.57 100.26
Q 24.00 19.56 14.46 15.12 11.52 13.08 17.76
Or 7.23 5.56 7.23 7.23 7.23 6.67 7.78
Ab 28.82 26.20 34.06 30.92 34.06 34.06 34.06
An 23.63 20.57 28.63 30.02 31.97 31.97 27.24
Wo — — 0.70 — 0.23 — -
En )Dl 4.40 7.20 0.40 6.90 0.10 5.60 4.90
Fs — — 0.26 4.49 0.13 2.51 2,51
En — — 5.70 — 6.10 — -
Fs )Hy - - 2.51 - 3.30 — -
Co 0.82 8.57 — 0.92 — 1.22 0.51
Mt 2.55 3.711 5.10 4.16 4.18 4.64 4.41
Hm 3.20 2.72 — — - — -
11 0.46 0.46 0.46 0.76 0.61 0.76 0.61

AR REOEE L « BEA
1 XERGEE ARA (F-394 b)) BlLE
hornblende (opacite) andesite
2 EEEE TR REEERLANAER LS
augite-hypersthene-oxyhornblende andesite
3 HHHEBESEV ¥ EEAREEGR LS
augite-hypersthene andesite
4 BEREEI SEEOANARILE
hypersthene-hornblende andesite
5 EUIEE HEEAREEGARE (19 A F) &BibE
augite-hypersthene-hornblende (opacite) andesite
6 BIRBEY BB RREANGRLE
hypersthene-quartz-hornblende andesite
7 BRAEMER HER - aRSHEREAARARLE

biotite-quartz-bearing hypersthene-hornblende andesite

—FAYA R Th .
Bh i T KIEEO SR % —HE L TR 3 RITRL T 5.

X. 1. 4 {c2mR
FEARREIMIZ O T O R RO E L LV AMEREARITR L TH 5.
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8 9 10 11 12 13 14 15
59.19 53.93 58. 86 60. 52 58.75 61.42 58.76 59.71
0.27 0.22 0.29 0.26 0.29 0.28 0.36 0.31
19.52 19.19 19.14 19.95 19.78 18.70 19.38 17.79
5.70 6.38 3.30 2.62 2.73 2.62 3.42 3.71
0.77 2.11 3.58 3.32 3.54 3.01 3.50 3.64
0.13 0.17 0.17 0.14 0.15 0.14 0.18 0.18
2.35 4.04 2.96 2.16 2.73 2.13 2.59 2.60
5.21 5.06 5.64 5.26 4,97 5.89 6.22 6.10
3.68 2.86 3.65 3.85 3.15 3.91 3.87 3.65
1.11 1.00 1.28 1.29 1.28 1.24 1.21 1.19
0.80 1.01 0.41 0.25 1.11 0.58 0.52 0.28
1.51 2.98 0.97 1.01 1.15 1.10 0.63 0.59
0.03 0.03 0.03 0.03 0.03 0.05 0.05 0.04
100.27 98.98 100.28 100. 66 99. 66 101.07 100. 69 99.79
18.90 16.56 14.40 16.80 17.52 16.74 12.96 15.54
6.67 6.12 7.78 7.78 7.78 7.23 7.23 7.23
30.92 24.10 30.92 32.48 26.72 33.01 32.49 30.92
25.85 25,02 28.08 26.13 24,74 29.19 30.86 28.36
—_ —_ — — —_ — — 0.81
5.80 10.00 7.30 5.40 6.80 5.30 6.40 0.50
— — 3.56 3.82 3.96 3.17 3.43 0.26
— — — — — — — 6.00
— — — — — — — 3.17
2.75 4.18 1.43 2.65 4.08 0.20 0.41 —
2.32 6.50 4.87 3.71 3.94 3.71 4.87 5.34
4.16 1,92 — — — — — —
0.46 0.46 0.61 0.46 0.61 0.61 0.76 0.61
8 HTHHEFEEE BALARE (4F-4v 4 b)) FEERRGEEER LS
oxyhornberde (opacite) -augite-hypersthene andesite
9 ItEFKEEE BLABE (4394 ) ¥FEaREEaR LS
oxyhornberde (opacite) -augite-hypersthene andesite
10 BawH BEASFEEETRFEEG A v 1 b RIS
quartz-bearing augite-hypersthene-opacite andesite
11 Bges AEAREBEGREELE Ay 1 bRILE
quartz-bearing augite-hypersthene-opacite andesite
12 KE#HEL FEEAEAREA Y 1 VREREARLE
augite-bearing quartz-opacite-hypersthene andesite
13 sLEARERE REEAREA Y 1 FEE
hypersthene-quartz-opacite andesite
4 ftdhREEMNRRE BEERAHF L1 PEREEELREETRILE
(BIRBTH « 885 biotite-bearing opacite-quartz-augite-hypersthene andesite
15 fRtdhhpEMER BEEBE&HF LAY 4 P AR EEARRERR LA
CBIREBTR » 484 biotite-bearing opacite-quartz-augite-hypersthene andesite

ZOGHHEN S0 D K H1Z, Si0,1353.93% 0562, 14%I2H7c->TEY, 59-61%DH DRELLN.
Na, O132. 80%7>54. 05%IZH7=>TEY, K,01Z0.90%75 5 1. 28% DEFANIZH 5.

kD K, SRR ME PR DA TN T T AT Y ERIZBL TN S.
HAB M OVA6IICSIO,— R LM 3 b A R L Ch D [AIERINCIE, HiRD 72 DI Bk IR
T ok (== - AR - SR L - Bl - Al - EIGE KAL) OBSESHEIT & 2 AR D28
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T lim| Kcal/m
1 | mEFE25 | 369 130 B | 44.6 25.7 1 1146.2
(ELER) .
i — 1 8| 399.4 363 z7—~Y7 b 73.0 | 397 28981
T 1Bl 380 348 B m| 65.2 | 360 23470
4 | B 5t | 383 257 " 42.5 | 292 12410
¢ 79
5 |ImB DB | 375 485 # 51.5 9.85  507.3
FEEE 18 | 380 60 . 45.5 | 180 8190
(BN H 5 1)
7 |81 B | 387 394 t* 1| 81 21.6 | 1749.6
(FR374E 7 ABIE)
8 @ = ®| 373 535 B 0| 64.5 16.8 | 1084
9 | RFXoDE| 362 150 " 40.5 10.8 437.4
10 [k A % 417 197 x7—97. b 52.0 | 450 23400
11 |HmFERF | 359 452 =] | 46.0 | 183 8418
12 1% £ B ? ? [/ 1k — — —
13 |# ¥ 2 8| 388 599 797+ 8.5 | 288 23760
14 | E OB | 355 150 K7 F~n | 36.5 33.2] 1211.8
15 | M 2 8| 369 ? B | 62.0
16 |FEoH| 308 (] " 24.0
e En 2,966.4 I/m
& " 187,655.7 Kcal/m
_ 228.2 I/m
&Y Fg 14,435.1 Kcal/m

* FRRSRERAXRE (FRERAFAN) BPE4LA
*2, 3, 4 FBRF038FELLAME

B 2 5-0K600mTdH 5. fliX100m-600mDEEE H 5.

#re (No. 4) IHHRIBROFMER P, Ebd<, £, H—OMAROBERTHS. = OMbUIT
BLOmbm22 WIZ A>T EJEih L, 2R TTmMOIER %2 2. b Oy TEE O B 55
HLTW5.

GUFOHEICOWTHD &, BrORBEUTTEEEO T EOTIE SN b0 TH Y, E<IZida
PPIHEOA B O/ NSWEERH D, DR —Y > ZIZ DN TIEHBE SR 23E L2 WO TR ¢ H
D0, BELTWL a7 —O—EnofET L L, WEEE - BEIRE - ARNROAS R EREFEE
LT3,

BIROFIE « pH - PR EHE TRITFELTH .

ZOEEORT R OIS, YUFRE LHER & OBfRIE, 200m-300mEEE DY E <, ROHUHE
EHRFIXKRT 5. RIRECI OMFRETIXEROFRIZECI OE®RIZEL, £z, CI7ES0,2 1%
(FE 2 BRI BIERIC D 5. Z D XD R A A U RE DA BRZEE61-64KITR L TH 5.

SREIRL— 15, B, 2R, #eE, B2, SREOENRIERT, YR 1S, H2%5,
A1, [2%5, Hot, ZRKOY, RAEREMERTHS.

BRI EORE, RIEE OBRERITD L, ROXD RBRBRCET bR LS. (1) AREEL
Cl” X U'Na' & OHITITIEDMHB 2 501385 5. (2) ZKFIE L itlE A A & ORI HITITIEDOFHE © 47



HIR B REE R O KX

Y x ﬁ.cﬁ oH ﬁfﬁ}a Na* K+ Ca?+ Mg?2+ Cl- HCO;"- S0,2- H,S8i03
mgf/l mval% | mg/l mval% | mg/l mval% mg/l mval% | mg/l mval% | mg/l mval% | mg/i
1 MEFE25 44.6 7.2 330 96.0 77.0 HnE 24,99 23.0 WE | 134.7 68.25 | 24,16 7.12 65.84 24.63 41.6
.2 h— 1% 73.0 7.3 1502 270.0 62.75 55 0.74 | 136.9 36.51 . 526.1 79.02 | 24.16 2.09 170.4 18.89 23.4
3 LTH1E 65. 2 6.9 776 160.0 65.26 3.0 0.71 72.70 34.03 v 324.1 77.80 | 24.16 3.38 106.2 18.82 57.2
4 B Jt 42.5 9.3 298 95.0 92.94 5= 4 6.284 7.06 4 106.4 62.42 | 41.29 14.41 53.50 23.17 49.4
5 N DB 51.5 7.4 1678 360.0 69.25 4.5 0.52 136.9 20.23 . 640.0 86.45 | 24.16 1.89 116.9 11.69 94.6
6 | RREFR1% | 45.5 7.7 424 | 100.0 74.02 1.0 0.44 | 30.07 25.54 v 159.88 72.57 | 42.29 11.16 48.55 16.27 | 62.4
8 | # =2 R | 6.5 7.2 | 1598 | 350.0 67.35 5.0 0.54 | 145.4 32.10 " 640.0 84.86 | 31.41 2.42 | 130.0 12.72 | 72.8
9 XROE 40.5 7.2 412 74.0 77.13 xE 19.11 22.87 ’ 95.54 65.43 | 24.16 9.61 49.38 24.96 62.4
10 | X A B | 520 7.7 326 75.0 74.33 2.0 - 1.17 21.54 24.50 4 122.0 67.84 | 48.33 15.61 40.32 16.55 | 44.2
11 | MEBR | 46.0 7.6 | 1052 | 295.0 80.90 10.0 1.59 55.65 17.51 ’ 475.1 85.40 | 60.41 6.30 62.55 8.30 | 88.4
13 g2 5 82.5 7.8 1526 315.0 65.52 7.0 0.85 | 140.9  33.63" ” 631.1 82,10 | 20.53 1.53 170.4 16.37 88.4
14 | ED0W | 36.5 6.8 | 1236 | 330.0 81.35 7.0 1.01 62.35 17.64 " 566.2 87.89 | 24.16 2.21 86.42 9.90 | 88.4
15 TH25 62.0 7.3 540 114.0 69.21 3.0 1.08 42.64 29.71 4 195.0 70.76 | 36.24 7.64 80.65 21.60 15.6
16 | g oH | 24.0 7.5 268 58.0 38.36 xR 81.23 61.64 " 159.88 77.88 | 36.24 10.15 33.0 11.87 | 65.0
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& m M (10)§?R kv 2 (fe) (8) @ @) . (9)
bi 1 A & 630m 1t F ihy i} 1] Bl il % b 7 R EHELO (FR1E)

A8l =aEN EEBN FaR BERBBAR Ha®

BREE 13.2¢C 9.0C 8.2C 27.5T 24.3T

KEA T VBERK 8.03 7:85 8.48 7.50mg/kg 9.1 (/7 ABEWE)

RRARTW 155.8 323.9 176.9 391.1 239. 5mglkg

KE 0.9995 0.9987 0.9985 1.0013 0.9981
BE4 4 v mg/kg millival millivaly| mg/kg millival millival%| mg/kg millival millival%s] mg/kg millival millival%, mg/kg millival millival%
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GEOLOGY

OF THE

ECHIGO-YUZAWA DISTRICT
By

Kazuya CHIHARA, Masayuki KOMATSU, Mitsuo SHIMAZU,
Yoshihiro KUBOTA and Satoshi SHIOKAWA

(Written in 1979)

(Abstract)

GEOLOGY

The quadrangle area “Echigo-Yuzawa” is situated in longitude 138 45’ -
139°00"E and latitude 36°50"-37"0’N, and is geologically composed of the
upper Triassic Okutone Group, the Iwamuro Formation, ultramafic rocks,
Cretaceous to Paleogene granites, the middle to upper Miocene formations,
the Miocene quartz diorite including related hypabyssal rocks and the Pliocene
to Pleistocene deposits. There are also two Pleistocene volcanoes (liji and
Naeba) in the area.

The area is situated in the west part of the Joetsu Belt, which is tectonically
bounded by the Shibata-Koide Tectonic Line (YAMASHITA, 1970) in the west,
by the Kashiwazaki-Choshi Tectonic Line (YAMASHITA, 1970) in the southwest
and by the Katashina Tectonic Line (YAMASHITA et al., 1965) in the east as
shown in Fig. 7 in the text.

The stratigraphic succession and the igneous activities of the Echigo-Yuzawa
district are summarized in Table 1.
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Table 1 Stratigraphic succession and igneous activities in the Echigo-Yuzawa district

age Formation Lithofacies Volcanic rock Plutonic rock
g e gravel, sand, clay
O Pan deposit gravel, sand, clay
= Fan deposit gravel, sand, clay
gle Terrace deposit gravel, sand
5|3
g .2 Loam bed loam, pumice
@ ' | Naeba volcanics andesite lava, pyroclastics andesite
A1 Iiji volcanics andesite lava, pyroclastics andesite — dacite
l, Uonuma Group gravel, sand, silt andesite
$
v
2 : .
& | Nishitajiri Formation mudstone, siltstone, conglomerate, | dacite
andesite lava and pyroclastics { andesite, basalt
y f':;lél-stone, mudstone, conglome- quartz diorite porphyrite
§ Mugurazawa Formation dacite quartz porphyry
s quartz diorite (5.9m.y.)
o -
5 Osawa Formation black mudstone, tuff thyolite
(Tanigawa- Tani
Uwano Akays axe) {Uonogawa) {Tanigawadake) hyolite
i . hard shale, tuff | hard shale
° Formation Formation u
H @
2| £
< . e .
8| &1 Kiyotsu tuff, shale tuff - shale dagcite —rhyolite
z1z . sandstone,conglo-
= Formation merate . R
shale - tuff dacite —rhyolite
tuff
o | Shiraita basalt
5| Formation |Daishbjino- hard shale
= kashira
" | Matsukawa Basalt mudstone mudstone basalt
5 Formation Formation basalt lava basalt
2 ? ?
ol - . Shigekuradake | conglomerat shale, sandstone| rhyolite
= | Jonai Group |Conglomerate e € i 4
Formation volcanic conglo.| conglomerate andesite
andesite, basalt basalt
@
°8 granophyre
% o porphyrite
& diabase
a |-
g
s
a .
ol © granite
.é .
o|'% Iw: F i a hal gabbro
218 amuro- Formation sandstone, shale {
by serpentinite
% Okutone Group shale, sandstone, limestone l
" ?
=
=

ULTRAMAFIC ROCKS
The ultramafic rocks, mostly serpentinite with scarce relics of olivine and
orthopyroxene, are distributed as xenolithic mass in the Cretaceous granites.
They are contained as pebbles in the lower Jurassic Ilwamuro Formation
and its equivalent. Therefore, the age of their intrusion might be pre-early

Jurassic.

However, it seems that they have been remobilized during fault

movement, which is inferred from the intrusive relation to the lower jurassic
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sediments near Tanigawa-dake.

TRIASSIC OKUTONE GROUP

The beds of sandstone and shale, lithologically correlative with the late
Triassic Okutone Group, are distributed in the Makihata-yama area and its
adjoining eastern ridge. The sediments strike in E-W direction and dip north
steeply, and are intruded by the granodiorite and the Miocene quaytz diorite.

IWAMURO FORMATION

The thermally metamorphosed beds of sandstone and shale of presumed early
Jurassic age are locally exposed to the northwest and northeast of Shigekura-
dake, and are intruded by serpentinite, granite and quartz diorite. Small xenoli-
thic masses with similar lithofacies are also found in the Cretaceous granite.

CRETACEOUS GRANITES

The Cretaceous granites have an extensive distribution in the central and
eastern part of the quadrangle area. The granites are intruded into the
Triassic Okutone Group.

The granite mass occurring along the eastern part of the quadrangle be-
longs to the western extension of the Sudagai (Okutone) Granite mass, a
biotite granite characterized by the presence of pinkish potash feldspar. The
granite, directly in contact with the Triassic formation, is a leucocratic
granodiorite.

The Daigenta Granite mass occurring in the central area is a composite
one composed of pinkish coarse-grained porphyritic granite, medium-grained
granular biotite granite, coarse-grained porphyritic hornblende granite and
porphyritic leucocratic hornblende granite. Among them, the first type is
most widely distributed.

DIKE SWARM OF DIABASE AND GRANOPHYRE IN THE DAIGENTA

GRANITE MASS

More than some hundreds dikes of diabasic and rhyolitic to granophyric
compositions cut the Daigenta Granite mass to form parallel dike swarm. There
are innumerable dikes which are too small to be represented on the geological
map.

The rhyolite to granophyric dikes are limited in their distribution to the
western part of the granite mass. The number of dikes exceeds one hundred.
The width of these dikes is 3.5 m on average. The dikes strike N20"W in
general and dip to the east by the angles 75 to 90" .

On the other hand the basaltic to diabasic rocks distribute everywhere
over the granitic massif and their number exceeds five hundred in the south-
ern part. There are three types of emplacement: i.e. single dike, composit
dike and multiple dike. The width of diabasic dikes ranges from a few
centimeters to 30 meters.
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MIOCENE FORMATIONS

The midale to late Miocene deposits characterized by the prevalence of
pyroclastic facies are widespread in the quadrangle area. Their stratigraphic
successionis is as follows in the descending order:

Mugurazawa Formation (Sy) (ShiiyaF.) *
Upper member (Teu)
Lower member (Tel)
Jyinitoge Green Tuff Member (Nt )

Osawa Formation (Te) { (Teradomari F.) *

Uwano Formation (Nt) {Onogawa Hard Shale Member (Nt ) (Nanatani F.) *
Omine Sandstone-shale Member (To;, To,)
Y agisawa Tuff Member (Tg,, Tg,)
Kiyotsu Formation Y uzawa Sandstone Conglomerate (Tsugawa F.) *
(Ts-To) Member (Ty)
Shibahara Tuff Member (Ts;, Ts,)
Shiraita Formation (Si) {Basalt memer (Si,)
Hard shale member (Si,)
Matsukawa Formation (Ma,, Ma,) (Kanose F.) *
Jonai Growp (Jo,, Jo,, Jos) (Kanose F.) *

(* Standard formation name in the Niigata Oil Field)

Jonai Group (Jo)

The Jonai Group is composed of the lowermost shale-sandstone-conglomerate,
lower basalt and the upper conglomerate.

The basalt and conglomerate formations are as a whole in fault contact
with the basement rocks of granite, and are covered by the pyroclastics of
liji Volcano in the west.

Matsukawa Formation (Ma)

The Matsukawa Formation is the lowest one of Miocene Formation and
distributed along the Matsukawairi—-gawa. A part of the formation is in fault
contact with serpentinite, and the southern boundary shows a complicated one
owing to the intrusion of Miocene quartz diorite mass. The formation consists
maimly of altered basalt lavas and intercalated hara black shale of small amount,
the upper part grading into the alternation of basalt and acidic tuff. Thick—
ness, 450m+.

Shirata Formation (Si)

The Shiraita Formation conformably overlies the Matsukawa Formation,
and is composed of lower thick black hard shale and upper altered basalt in
which pillow structure is sometimes seem. Thickness, 600m+.

Kiyotsu Formation (Ts, Ty, Tg, To)
The Kiyotsu Formation is widely distributed in the mountain block between



the Uono and Kiyotsu-gawa, showing a synclinal structure as a whole. The
stratigraphic relation with the underlying Shiraita Formation is probably
conformable, although not clear because of fault contact. Thickness, 950-
1360m+.

The Kiyotsu Formation is divided into the following four Members in
ascending order: Shibahara Tuff Member (Ts,, Ts,), Yuzawa Sandstone-con-
glomerate Member (Ty, ,), Yagisawa Tuff Member (Tg,, Tg,), and Omine
Sandstone-shale Member (To,, To,).

Uwano Formation (Nt)

The Uwano Formation shows a typical Nanatani facies, and is composed
of the lower hard shale Member intercalating dolomitic beds and the upper
decitic pumice tuff Member.

Osawa Formation (Tel Teu)

The formation conformably overlies the Uwano Formation. The formation
is correlative with the Teradomari Formation, however its lithofacies is
different from the common facies, and consists of the lower alternation of
shale-tuff member (Tel) and the upper alternation of sandstone-shale member
(Teu).

Mugurazawa Formation (Sy)

The Formation conformably overlies the Osawa Formation.

The Mugurazawa Formation shows a characteristic slump structure, and
consists of (i) the alternation of sandstone-conglomerate-silty shale-dacitic
tuff, (i ) dacitic tuff and (ii) the alternation of rhyolitic lapilli tuff, sand-
stone and silty shale, in ascending order. Thickness, 360-610m+.

The formation is stratigraphically correlative with the Shiiya Formation.

Middle Miocene formations in the Tanigawa Mountains (Sh, Da)

The Shigekuradake Conglomerate Formation (Sh) directly overlies the
serpentinite of the basement rock, and crops out at the summit area of Shige-
kura-dake and Ichinokura-dake, extending westwards and in turn is intruded
by the quartz diorite.

The Formation is composed of conglomerate and subordinate basalt, shale,
sandstone, dacitic pyroclastics and rhyolite lavas. The pebbles are not good
in sorting and include serpentineite, sandstone and clayslate. Basalt lavas
are amygdaloidal in part and associated with basaltic tuffs. Dacitic pyro-
clastics are gray—greenish tuff breccia to lapilli tuff showing a welded struc-
ture in part. The Formation as a whole dips west- or southwestwards by
the angle of 20° degrees.

The Daishojinokashira Basalt Formation (Da) conformably overlies the
Shigekuradake Conglomerate Formation, being composed mainly of basalt
associated with black shale. Basalt lavas are amygdaloidal and show partly
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pillow structure. Thickness: 100m.

The rhyolitic tuff breccia (Mi) correlative with the Minakami Group is
distributed in the southeastern corner of the quadrangle area. The bed
unconformably overlies the serpentinite of basement rock and is in fault
contact with The Cretaceous granites and the Miocene quartz diorite.

MIOCENE QUARTZ DIORITE (Qd)

The Miocene quartz diorite is composed mainly of quartz diorite and
granoalorite accompanied with fine-grained diorite and gabbroic rocks.

The Tanigawa-dake Mass is 20km wide in east-west direction and about
12-13km in north-south direction. The southern and western parts of the
mass are intruded into the Neogene Tertiary formations, and the north-
eastern and eastern parts are intruded into the Cretaceous granitic masses.

HYPABYSSAL ROCKS RELATED WITH MIOCENE QUARTZ DIORITE
The hypabyssal rocks genetically related with quartz diorite are granite
porphyry, quartz porphyry, quartz porphyrite and quartz diorite porphyrite,
most of which are intruded along The contact between the quartz diorite and
the Neogene Tertiary formations in the western part of the quadrangle area.

Ganite porphyry (Gp)
Ganite porphyry is exposed in the northeastern part of the quadrangle
area and is intruded into the Cretaceous granites.

Quartz porphyry (Qp)
Quartz porphyry dikes cut the porphyrite in the west of Futai and the
Kiyotsu Formation distributed in the south of Shibahara-toge.

Quartz diorite porphyrite (Qdp)

The quartz diorite porphyrite is widely exposed along the gauge of the
Kiyotsu—gawa and extends northeastward. The main part of the rock mass
is intruded into the Kiyotsu and Uwano Formations as a large-scale sheet,
and many small-scale off-shoots from it are concordantly intruded into the
country rocks. Therefore, the quartz diorite porphyrite is considered to be a
phacolithic mass as a whole.

Quartz porphyrite (Pq)

The quartz porphyrite is widely distributed mainly in the western side area
of the Kiyotsu—-gawa and is in fault contact with the Kiyotsu Formation and
quartz diorite. Megascopically the rock shows a typical porphyritic texture
in some places and a breccia or welded tuff-like structure in other places.
Under the microscope the typical quartz porphyrite shows holocrystalline
and porphyfitic texture. Phenocrysts are of quartz, plagioclase, clinopyroxene
and hypersthene. Quartz is large and has corroded form. Hypersthene is
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nearly completely chloritized. Groundmass is composed of fine-grained salic
mineral and chlorite. Breccia-like porphyrite shows a clastic texture, com-
posed of quartz, feldspar and chlorite, and epidotization is remarkable.
Abundant breccia-like fragment are xenolithic ones of quartz porphyrite and
porphyrite.

The quartz porphyrite is cut by dikes of quartz porphyry and porphyrite.

Porphyrite (p)
The porphyrite occurs as small dike in the Shiraita and Kiyotsu Formations.
The rock is melanocratic and fine—-grained.

PLIOCENE TO PLEISTOCENE FORMATIONS

Nishitajiri Formation (Ny)

The Pliocene Nishitajiri Formation is distributed in the northwestern
corner of the quadrangle area and is characterized by predominance of pyro-
clastics and lavas. The Formation unconformably overlies the Mugurazawa
Formation.

The Nishitajiri Formation exposed to the west of Ishiuchi constitutes
the eastern wing of an anticline and is in fault contact with the Osawa
Formation.

Uonuma Formation (Uo)

Exposures of the Pleistocene Uonuma Formation are confined to the small
area to the north of Ishiuchi. The Formation is composed mainly of gravel and
sand, dipping gently eastward.

QUATERNARY VOLCANOES

There are two Pleistocene volcanoes, Naeba and liji, in the quadrangle
area.

The liji Volcano is situated within the Uono-gawa Lowland, and is com-
posed of lava flows of hornblende-hypersthene andesite and pyroclastic flow
deposits. Its topography is characterized by lava domes and the gentle slope
formed by pyroclastic flows.

The Naeba Volcano is a typical stratovolcano composed of many andesite
lavas and their pyroclastics. The most remarkable topography is shown by
the development of the gentle slopes formed by lava flows to the north and
south of the summit.

A part of dacitic andesite of older stage, olivine-bearing augite—hypersthene
andesite lavas and their pyroclastics of the third and fourth stage of activity
are exposed in the west margin of the quadrangle area.

QUATERNARY DEPOSITS

Terrace deposits
The terrace deposits composed mainly of gravel and sand are distributed
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along the Noborikawa, Daigenta-gawa, Uono-gawa and Kiyotsu-gawa. The
deposits are sometimes covered by the talus cone on the mountain sides.

Talus deposits

Wide and thick distribution of talus deposits is one of characteristics of
the quadrangle area. They occur as talus cone, talus fan and talus, covering
the foot of mountain. Among them, two kinds of talus cone, Pleistocene and
Holocene in age, are distinguished.

Loam bed

Thick loam beds intercalating fossil humus bands widely cover the volcanic
beds on the gentle slopes of liji and Naeba volcanoes.

Alluvium

The alluvial gravel and sand are mainly distributed along the present
river floors, and fanglomerates widely cover the mountain foot near Yuzawa
Town.

APPLIED GEOLOGY

There are more than ten metallic ore deposits in the area, but no one is
worked at the present time.

Four hot springs are for use in the area, they are the Yuzawa, Uwano,
Kiyotsu and Kaikake Spas. The thermal origin of them seems to be related
with the quartz diorite porphyrite.
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