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* Trochus sp.
Turritella kiiensis
* T, kadonoscwaensis
* T . s-haiaii sagai
* Neverila cfr. didyma
Natica janthostoma
* Neptunea cfr. arthritica
* Nassarius cfr. japonicus
* N . seclusus
* Olivella cfr. iwakiensis
* Conus tokunagai
* Denlalium cfr. lentum
* Saccella congiensis

* Anadare nakemurai

Anadara seloensis
* A. kiiensis
* Barbalia sp.
* Glycymeris vestifoides
* G, sp.
* G. junghuhuni

* Pecten sp.

* Mowma cfr. radiaia

* Crassatellites nanus

* Vasticardium sp.

* Felaniella ferruginata
* Callista macra

* Meretrix cfr. meretrix

* Dosinia anguloides
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* Dosinia nomurai * Macoma tokyoensis

* D. akaisiana * Angulus cfr. venulosus
* D. odosensis * Glauconome sp.

* Timoclea nipponica * Phaxas sp.

* \lenerupis siratoriensis * Solen cfr. gouldi

* Gari sp.

B. KL SRR N AR R B G5

* Thyasira bisecta * Solemya tokunagai

* Lucinoma sp. * Turritella s-hataii

* L. cfr. izirii * T. tanaguraensis

* L. acutilineata * Portlandia murayamai (MS.)

C. AL s AR RN I/ 1T N2
* Macoma optiva
D. Al SRR RS = A T s OISR

* Anadara nakamurai
* Trapezium cfr. japonicum

E. = HEFRERHE A R CRh R
Septifer sp.
Coral gen. et sp. indet.
FoOA LR AR T = iR )1 GRS
Pecten sp.
RS TN baic OV T, UTIRZORENEREDDAZFTICE S,
G. Fr LB B B R O CRETsRED

Turritella kiiensis
Nassarius (Hinia) simizui
Anadara setoensis
Aloidis cfr. succincta

H. ARG SRS N A R © CNCIERRED
Yoldia sp.
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1.2.3.3 kXD ED

Bre g P At O S RE I, OB G R TiEddb X iR LT LTy
5, > THERMERICEICYISN, GOIINAOFREADOIEE, /NEHHTIC Sk
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AUIXIEFHEZ RS, GEICK D EMCHIBZ 2, BMECRE e 29 %, #
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BT ) HHEH~BEMHEAZRTED, IC3KDTHILENTESE, TNHDS
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& KOV M AakEE RS 5Nz, Jlilifid 10 ~50° O#ipliceED, 7/ —
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THH LTV,

AEF BRI B IS <, AR & VAR R HTE D 2 W RBR DA 75



21
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72 DIRHRINETDH %N,
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75 B BERR DR HEL TV
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aNB D, NS 3 2 L REROFREE R4 B, T OFICIE IR
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RIS LT 25582
A

ARG & RERHERBES & OBIRIE, AN LROILRE « B KES - hO
FHERTIRPGIE T 35 X R ARG S SIS B O THEES NG A, &b R iE 0
BIfRZHD 5 Z 401 LIAbR T, liE 3BALBIRICH 5, L LRIRILBE i
T, TOBRABHIMTIEREDHERL, WAVAZRHTIORIEN & BERIC L
TWVWBK5ThHs,

HERS AR & OBIfRIE, B EIE DT DBGE LIRS, B AT P 0 H: H A
JAIRBOTIE, HSMCEFERZ BN E CUCBRMREMEE 252 T 5,

FRAETICE, REROBEORREZ LT HR-EORR | ~3 cm Oz
WL EZ ZATORHENERTH D, T LIS/ I - [RRBRG I /7 55
OHEREEF L OBERIHEIC BV T, K55 E0OEER 1 mLE, @HIFER 10 ~ 20
cm KOBEMAEZHMEAEL TV, HIIRMUIUS BV T, KE Ly i /i g
BEREAWMBCA R 2R L T 5,

BTFTRARBEMELZVILMMETLY, BETRAE - BREABITRERO
ML DT> T3,

HERE LT, G REA - 7IVAY EABXCRERNS S, HAKCEEo T2
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{Ehdsta LR U<, AN RED 5 W IEHA G > THEZZ LTV S 5HANZ W,
BEONICIBHRICN > TZ L OERADEKEN TV EONHTHBH, Thb
HEOEWITNEENICE iz R L TWd, 7IVAY EGRIRNDET, 7

IV L—AIEY B BRERHI—RICRIEAEIEN 22T TV a D, Fififato
LRHICHESHEN S,

I 2.4 4 BAERE

FrE XIS O =R ER TS, EHEREE 2 Hh /NERE UTHAEY % #
HxW LRIKEBDE AT, WIRTHE - RADIKZIED S %,

BONTREMSEO AT, HMSE L THE - RIEA - TV BEABKURE
BRSNS, AREZVEERZITZEFEZRLTEY, AafPZ2EIEy, #iE
ARBBISTIVNA BREZE L, TR SEUEED AR TH G LR athe LT
FHET 2HENL L, HRENTEY, HROADIKCESTHEROICE T2, 7VAVE
AEAEEVLEAEZELEREN TV S, BRERIIANTRIEGICEELTS
b, BEFHEBSLTHEAZAET LTV,

II. 2.4.5 X&HE

e RIEALPE SR ORI AR D AR E U THIES 2IREOEHT, W
THE - RABICRERZRED S 5, Atic kO MBaEIsE x5,

R TCROBRIYSMEZRE L TWEA, ZHIC K DGl E N THRAUDIIRHER
DEIEL TV S, BMII3ATE - RIRA - 7VAVROBIURERDND S, AT
2V O 2RI BB Z R L, MllRUA)ZEATY S, RAFIRITNTHEE
NEZHOWERZECTOT, TORNEDDN 5V, BERIITNTHIEAICEH
LTHD, BEFE - IS 2aE L TW05, AU OBEIRIE L A LT TR
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. 2.5 % MW &K
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BV, BEE TSI B KUK LR RIS B E N, TR A A BT O SKIEIRRRE
IKBWTRLBIET B ENTE S,

I.2.5.2 #H & B

MRE & UCRBIR 2P T 28 - 1), &) IEnFEBH O - BB XU LENS
%o

BERFETNCERALZME LT BREEOHKR] LWV 5/NNIEDAH D, TURHIR
Hit NI At & biE U 7 iR 72 69 2 BRI IR IE K D 75 5 UK TH 5 .
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%o TNHITHUT, BEIEABCARORIGIHLICI - 72 kI I3 E SR RIS 7% <,
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(Abstract)
Geology

In the following, for the convenience of description, the
explanations of the two sheet maps, Shingd and Atawa are inc-
luded together in the text.

The area of the two sheet maps is located at the southeast-
ern part of the Kii Peninula; the "Atawa" is in the coastal area
and the "Shingd" in the western mountaneous area. The River
Kumano, cutting through the middle part of the area, streams
into the Kumano-nada at the north of Shingu City at the south-
eastern corner of the "Shingd" area.

Dominant rocks occurring in the area are the Higashimuro
group, the Miyai group, the Kumano acidic igneous rocks and
the Quaternary sediments. Their geologic sequence is summari-
zed in Table 1.
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Table 1
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The Higashimuro group, the Miyai group and the Kumano
acidic igneous rocks give the varieties to the topography in the
area. The acidic intrusives form the highest, rugged mountainland,
while the Miyai group forms the lowest hills and the Higashimuro
group in the western area, the moderate relief.

The straight shore line and the existence of coastal or river
terraces indicate the recent upheaval of the area.

Higashimuro group

This group is mainly composed of alternation of sandstone
and mudstone, but in the northern part of the area, the remark-
ably coarse-grained sandstone and greyish white conglomerate
are predominant. Folded structures are characteristic of this
formation.

The geologic age of the Higashimuro group is not clearly
determined because of no traces of fossils. Seeing from rock
facies as well as from structural features, however, the group
may be correlated to the "Muro series" in the area of the Tanabe
Sheet Map (1 : 75,000) , the southwestern corner of the Kii
Peninsula and is provisionally assumed to be Paleogene in age.

Diabase

This is intruded almost parallel to the bedding planes of the
Higashimuro group at the north of Atawa. It shows diabasic
textures, but its constituent-minerals except plagioclase are str-
ongly decomposed.

Miyai group

This group overlies the Higashimuro group unconformably
and forms a basin structure of which central part is extensively
occupied by the Kumano acidic rocks of later eruptions.

The Miyai group is divided into two formations, the Koguchi
and Shiko formations which are characterized by siltstone and
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sandstone respectively. Molluscan fossils, for example, Turri-
tella kiiensis, Saccella congiensis, Anadara setoensis, Glycy-
meris vestitoides, G. junghuhuni and Dosinia akaisiana were
newly found from this group. These fossils indicate that the
Miyai group is of middle Miocene age.

The Kumano acidic igneous rocks

These comprise biotite granite porphry, persemic biotite
rhyolite and quartz porphyry, and are post middle Miocene in
age.

Biotite granite porphyry is the most predominant and is exten-
sively exposed in the ecastern half of the area. It may be
divided into two types according to the texture of groundmass :

(1) micrographic type and (2) microgranitic type. The for-
mer is prevailing at the lower portion in the central part of the
igneous body. Both of them characteristically contain many small
druses, large phenocrysts of anorthoclase, many metamorphosed
xenolithes and xenocrysts of andalusite.

Persemic biotite rhyolite occurs as accessories along the
margin of the biotite granite porphyry. The rhyolite is characterized
by abundance of phenocrysts and often by clastic textures. But
it is similar to the biotite granite porphyry in mode of pheno-
crysts. It is usually difficult to observe the direct relations
between the persemic biotite rhyolite and the biotite granite por-
phyry in the field because of the detritus. At some outcrops,
however, it grades into the granite porphyry in short distance.
It is conceivable with certainty, therefore, that some parts of
the persemic rhyolite represent, shattered marginal facies of the
granite porphyry.

It has been thought hitherto that the mode of eruption of
the Kumano acidic rocks may be "de-roofing™ or "areal eruption".
The structural relations between the surrounding sediments and
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the acidic intrusives, and the abundance of xenocrysts and xeno-
lithes in the intrusives give positive data to this consideration.

Quartz porphyry is intruded in the Miyai group as small
dyke at the northern area of the "Shing@". Quartz, alkalifelds-
par and biotite are phenocrysts, and titanite and zircon are
accessories.

Granophyre

Granophyre is intruded in the Miyai group and the Higashi-
muro group as small dykes at the northwestern part of the
"Shinga". It belongs to the so-called "Omine acidic rocks"
which occur in a long belt of north-south direcion in the cent-
ral part of the Kii Peninsula.

Economic Geology

Copper

In the areas adjacent to the Kumano acidic intrusive body,
epithermal chalcopyrite-pyrite veins have been found in the Hi-
gashimuro group and the Miyai group. At present, the minings
in the area mapped have been mostly closed except the Kisha
mine.

Fluorite

Pyrite-fluorite-quartz veins are found at Matsuhata, Ukegawa-
mura in the northwestern part of the area of the Shingid Sheet
Map. It was once worked, but has been abandoned.

Coal

At the northern area of the middle part of the "Shinga", the
so-called "Kumano coal field" or "Miyai coal field" is located.
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In this area, the Shiko formation of the Miyai group is widely
exposed. Sandstone of the lowest part of the formation is inter-
calated with two or three coal beds in the north of Nagai,
Koguchi-mura. The coal is anthracite. Several coal mines are
working now. Besides the coal field above mentioned, coal beds
which are not economically important are observed also at Sasaji
in Takada-mura, Asari in Mifune-mura and Komugi in Irokawa-
mura. These coal beds may be correlated to those of the "Miyai
coal field".

Hot spring

Hot springs spout at Kawayu in Ukegawa-mura and Yuno-
mine in Yo-mura in the northwestern part of the "Shinga".
Kawayu spring has the chemical composition of alkaline spring
and the temperature of 50-55°C. At Yunomine, these are
hydrogen sulphied, sulphur and common salt springs and the
temperatures of those are 70-90°C.
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