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A~ HRL D 4 P34 DEGER), KBS NEE A EWEAOMRIFEEOEE V1D
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AEF T RAERERR OSSR L, BERED D WVITERIES EMEER TV DH D L
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FEDO DY, R OEHETNIEMR L7z A D OBUKIER, & IZEHIEMZ 5> T
R SNTEEEMELHRLNDLTHA I,

. 3 & £ R
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TRETHD,
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Pseudofusulina cf. japonica (GUMBEL)
Parafusulina cf. kaerimizensis (OzAwA)
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ik AR LS 2 ERH D, 2IWINTHRIER « A~y - BIfEA 720 LR - Bk
MBI RER I N TWLDG, FEmThd, £, KIFEHIEOILES O —E<T
I, BEABEANNADBER I TWD, 2Tkl o w b s O RV sl /E S
LXorboLfrEshs,

BIES « AAITEHEFICHEWT, AR OS2V USERRERIKE & R & OB
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N nbnd, FEAIIEEL, TOAnNKNIHL TRV, ANAERKED D
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Yabeina cf. yasubaensis TORIYAMA
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Lepidolinacf. toriyamai KAMMERA

Lepidolina sp.
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DEFHEHEDRNZIEIIMUTO/NI L AL LTHES>TWLZERH D, Zhid
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Myophoria tangoensis KAMBE

FE12) AR, & USAMEBRIC AT 2 RO ETFRRICOWTIREER  (MEMELOHT) LTh D,
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Myophoria shidakensis KAmMBE

Myophoria « sp. nov. indet. (aff. M. laevigatavar. Albertiin ScHmIDT)
Myophoria 8 sp. nov. indet. by KoBAYASHI & IcHIKAWA, 1949

Cfr. M. laevigata (ZIETHEN) var. elongata PHIL.

Cfr. M. laevigata (ZIETHEN) var. rotunda PHIL.

Gervillia sp.

Nucula sp.

FloEmEmEOTE CEMLAENEUED LA H D RIEMAEND, RO X S 22 HEY
bz ES %,

Neocalamites sp. cfr. N. carrerei (ZEIL.)
Cladophlebis nebbensis (BRONGN. )
Cladophlebis argutula (HEER)
Cladophlebis denticulata (BRONGN. )
Cladophlebis haiburnensis (L. & H.)
Cladophlebis cfr. raciborskii ZEiL.
Cladophlebis maizurensis OisHi
Cladophlebis tenuissima OisHi

Cfr. Zamites megaphyllus (PHILLIPS)
Otozamites spp.

Taeniopteris shitakensis OisHI
Czekanowskia ? sp.

Podozamites griesbacki SEWARD
Podozamites lanceolatus (L. & H.)
Carpolithus sp.

L L2 s, RMRICBI L CIERIEMERRIZZ L, =B ThborENH Z &
LIAME, WEDOL ZAEBICIIARATH D,

. 4.2 5% & &

ARHE L, PRI AL B O SR A AT, BRI BT 5 K OVE YIRS o0 3 1 An 4y
PR THOTNCEH LTV D,

FLELTHEHENDRY, MBI O %8 2 Bt e EUS TR IR (o~ B CE EIT
W, SEERRERED HE L6, B S E TRl D, HRIEFHIO Z ofifEIcig,
KR % bW EAJEL TRAZ RS 5 REES (coaly shale) AR b1 5, 3
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B OE LB TIINT L SEIC 70 REMM T L HAKELZ LD, KA TIRIES
60m, FHIIETIE 200m itk Th 5, HEERFERE & 1TWTE THET %,
AT, WS ODNDBENDIRD X5 bR % HET D,

“ Monophyllites” arakurensis NAKAZAWA
Monophyllites sp.

Halobia? sp.

Palaeoneilo sp.

Lima sp.

Nuculopsis sp.

Psioideaspp. «, B

Spiriferina sp.

Bryozoa. etc.

Z DT ELIZ “ Monophyllites 7 arakurensis NaAkazawa 33 L O Psioidea
spp. a, BIZX-oT, FAJEORERIL lowest Carnian ¥ 7z1% Ladino-Carnian & %
REND,

. 4. 3 # 3T kg #f

ABIEL, XS AL B O AT 2 & TERE R RE O RIARICID - C, Wikt L7eni o
AR < FEVEICARTY, PHEERIELXIE I ~FE < BB LA E DR Th 5,

FURITRE~REIKE T, JREO S OEEILT 5 & 8w AT IS fpckicEn 2 8
Zbh, Y MEObLOENIm ZEOEEE L BRIV, BEES L O
BREOHE S LTINS KB S D, RABRERICTEE LB CiE, Hia g < ik
AL TWD,

WEITAO~RAT, Z<3RRE2 L ImBEICEBEAR DN DD, A
FH TR T % L HH 0 L 7 D, TEBEREOT I L CRE TR s G0, W
BRI SN D, EEICRERIemMUTO LIS MBS ZF v —F - EEEREDOH
Bz, H10ecmDEI TR Z Ldd 5, E L AE & OFEFITZW TV TH S,

Z OB BB T B B HBNE, B KO O LBERIR R s T, 2 o
KD ADDFBIZIKy S, ZORFHIKN T ZOREHEAT 5 Z LN TE 5,

Ni g (FMEEWSERE) - B& LTRAESENL RIS 2Ty, Z OXIEHIK

WCIEF I L7y,



33

N2 JB8 (F¥WEE) « Bfa~KAGrsE T, BIEMI CEES 28, WA Tk
RO LICh T RMERAREAE TCZOMBEREDL DN, TOMOEGFT TR0
HUE Wi fE CREBRERE L T 5, Nig & ISR CTHh D, JEE 3B0mELT,

Nsfg (EHMECSIE) « H& LTKEmEES (v ME) - BAESENLRY, |
WTIEWAEEREET 5, MBS - RNEB X OEM Tk ik EZ#Ea 3
5, JEE400mLL T, N2 & I3BESTH D,

NaJ& (EFHATE) « BT TR A~ FIK AR omE % L3 503,
FITGIZ W <ATHE» CTHREAFENEZ I, JB/5E 150m 2Lk, NaJg & i3EA T
D,

ok IR OFE R AR
Nz Enb
R #H
Minetrigonia hegiensis obsoleta NaK.
Minetrigonia katayamai XKos. & Icur.
% B
Velata maizurensis NaK.
Lima yataensis var. kuredaniensis NAK.
Oxytoma n. sp. ¢ indet.
Minetrigonia hegiensis obsoleta NAK.
Minetrigonia katayamai Kos. & IcHr.
Homomya matsuoensis NAK.
Cardinia triadica Kos. & IcHi.
Palacopharus maizurensis Kop. & IcHI.
& Bl B
Velata maizurensis NAK.
Chlamys mojsisovicsi Kos. & IcHi.
Lima (Pseudolimea) naumanni Kos. & Icui.
Lima yataensis NAK.
Lima yataensis var. kuredaniensis NAK.
Oxytoma n. sp. ? indet.
“Ostrea’ sp. «
Bakevellia matsushitai NaK.
Bakevellia oyogiensis NAK.
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E il
Anodontophora? sp. indet.
R A
Minetrigonia hegiensis (SAEKIL)
Cardinia triadica KoB. & IcHI.
Palaeopharus maizurensis Kop. & IcHI.
i) E
Velata maizurensis NAK.
Chlamys mojsisovicsi Kos. & Icui,
Lima (Pseudolimea) naumanni Kos. & IcHI.
Plicatula hekiensis NaK.
Minetrigonia hegiensis (SAEKL)
Homomya matsuoensis NAK.
““ Cuspidaria’® ayabensis NaK.
Cardinia triadica Kos. & IcHr.
Palaeopharus maizurensis Kos. & IcHr.
N BTF#H»L
b3 L
Tosapecten sp.
Chlamys mojsisovicsi Ko, & IcHI.
Nuculana sp. indet.
Palaeoneilo sp. indet.
% B

Bakevellia monobensis NAK.
Minetrigonia hegiensis (SAEK1)
Neoschizodus kawarensis NAK.
Parallelodon monobensis NaK.
Homomya matsuoensis NAK.

““ Cuspidaria® ayabensis NAK.
Cardinia triadica KoB. & IcHI.
Palaeopharus maizurensis Kos. & IcHI.
Schafhéutria sp. indet. )
Spiriferina kawarensis Nak. (MS)

Pleurotomaria? sp.

Chlamys mojsisovicsi KoB. & IcHI.
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Lima Yataensis NAK.

Lima yataensis var. kuredaniensis NAK.
““ Ostrea™ sp. @

““ Ostrea” sp.

Bakevellia aff. hekiensis NAK.

Parallelodon monobensis NAK.
‘Cf. Pinna aff. lima.
Pleuromya aff. foosbergi nipponica Kos. & IcHi.
““ Cuspidaria® ayabensis NAK.
Cardinia misawensis NaK.
Palaeopharus maizurensis Kos. & Icul.
Lozxonema? sp.
&
Halobia kawadai YEHARA
Anodontophora? aff. manmuensis REeD
Pleuromya aff. forsbergi nipponica Kos. & IcHI.
Schafhéiutria cf. astartiformis (MUNSTER)
H B
Volsella n. sp.? indet.
Loxonema? sp.
Anodontophora? sp. indet.
Palaeopharus maizurensis Kos. & IcHl.
"
Anodontophora? sp. indet.
H
Tosapecten teradensis NAK.
Lima yataensis NAK.
“Ostrea” sp. &
Bakevellia oyogiensis NAK.
Palacopharus maizurensis Kop. & Ichr.
Vil
Palaeopharus maizurensis Kos. & IcHI.
#E
Velata maizurensis NAK,

Lima yataensis NAK.
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“ Ostrea” sp.
Volsella n. sp.? indet.
Bakevellia hekiensis NaK.
Bakevellia oyogiensis NaK.
“ Cuspidaria’ ayabensis NaK.
Cardinia triadica Kos. & Icur.
Cardinoides japonicus Kos. & IcHI.
Palaeopharus maizurensis Kop. & IcHt.
Palacopharus paucicostatus Naxk.
R "
Velata maizurensis NAK.
Lima yataensis NaK.
“ Ostrea” sp.
Cf. Pinna aff.
Lima BOHM. REED.
Volsella aff. paronaiformis Kos. & IcHi.
Volsella n. sp. indet.
Bakevellia oyogiensis NAK.
Pleuromya? aff. forsbergi nipponica Kon. & IcHI.
“ Cuspidaria® ayabensis NAK.
Cardinioides japonicus Kos. & IcHr.
Palacopharus maizurensis Kos. & IcH.
& W
* Cuspidaria” ayabensis NAK.

Palaeopharus maizurensis Kop. & IcHr

Ns B LE» S
#H 3
Lima sp. indet.
“Ostrea’ sp.
Bakevellia aff. hekiensis (KoB. & Icur.)
Cardinia misawensis Kos. & Icur.

Palaeopharus maizurensis Kos. & IcHL
ZOHIkE, L <ITN2, Ns@ROIMbAEZET HH (F2%), & <IZMinetrigonia
hegiensis (Saexi), Pseudolimea naumanni KoB. & IcHi. 72 EZEHRT 2 &0 b,
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(Abstract)

The area of this sheet-map is situated in the northern part of
central Japan, and also occupies the northeastern part of the so-called
" Maizuru zone ", which is along tectonic zone, running in ENE-WSW

direction, along the border line between the Chugoku and Tamba
mountainlands.

GEOLOGY

The greater part of this sheet is mostly composed of the rock-



membersin the “Maizuru zone ” : Permian sediments as Oura formation
and Maizuru group, Triassic rocks as the Nabae and Shidaka groups
and igneous or metamorphic rocks which have been called “Yakuno
basic rocks” and “Yakuno intrusives”

In this area the igneous and metamorphic rocks called “Yakuno—
are distributed in two zones: Yakuno northern zone and Y akuno
southern zone. They are also parallel to the trend of the main tectonic
zone; and a zone between them is called the central zone, which is
composed of the Maizuru group, Ouraformation and Triassic formations.

At the southeastern part of the area, which is not included in the
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Table 1
Gealogic Age Formation Igneaus rock Crustal movement and other remarks
» | Holovene Altavium
£
§ Pleistocene Terrace deposits
& Umezko f.
Plio-Pleistocene | Asbasan Andesites Andesite Upheaval
H
& | Miocene Uchiura group
§ Miyazu granite Late-Cretaceous
g
K Awgoyama shyolite Rbyolite Age unknown
A T
[ ! (Tectonic movement)
E Upheaval
Serpentinite (Yakuno 4th rock group)
Canian Nabae group Gabbro Large tectanic movement
o ‘Arakura £,
3 Ocean transgressed
& Undetaited into, the land
Shidaka group
U ; Upheaval
- Maizuru granite (Tectonic movement)
| Uswer | Maury group Cm‘mfi’:“’z‘:’) B Diabase) (Yakuno 3ed rock group)
Middle Oura 1. iyt Gabbro Diabase (Schalstein)
___________ Undetailed H
B Paleozoic rock :
H of the Tamba g
,; .2
< terman : 2
Tamba paleo-|
aic-proger Schubsicin)
Kato .|} Fauk
Lower ot 1
PR ISUp S IV, - - SR IS 1
? ? Iehinose group Diabase-gabbro (Schalsicin) | (Yakuno 2nd .
R T PSR Fault rock group) | 3
: 7 Trondbiemite~granodiorite £
Massive meta-gabbro 3
Coarse-grained Amphibolite (Yakuno Ist 4
(Gneissose meta-hornblende rock group) ) <
. gabbro)
Maisury metamorphics




Maizuru zone, the accumulation of non-metamorphosed Permian sedi-
ments, the main members of the Paleozoic rocks of the Tamba terrain
is exposed.

Tertiary sediments and volcanics are distributed in the northeastern
corner of the area.

The geologic sequence in this areais summarized in Table 1.

ROCKS OF UNKNOWN AGE

Maizuru metamor phics and associated intrusive rocks

These rocks are distributed in the Yakuno southern zone in this
area, and they are mostly of amphibolites, and rarely accompanied with
biotite schist and biotite-hornblende gneiss. Schistosity or gneissosity
of the rocks is roughly parallel to the general trend of the Maizuru
zone, but not always so in detail. Basing on the field observations,
amphibolites are divided into coarse-grained amphibolite (gneissose
meta-hornblende gabbro) and fine-grained one. The former seems to
have been originated from gabbroic intrusives (Iate kinematic intrusion),
and the latter, from schalstein or other sediments. Both are mainly
composed of green or brown hornblende and saussuritized plagioclase,
with many secondary minerals such as epidote, chlorite, carbonate and
prehnite. These rocks are intruded by many other basic or acid rocks
of small scale, and of unknown age.

I chinose group

This group is distributed only in the Yakuno southern zone, and
shows zonal occurrence being intercalated in the zone of the Maizuru
metamorphics and associated rocks. This group is composed of mud-
stone, schalstein and diabase parts. The first part has been named
“Takarao formation” and the latter two are regarded as a member of
“Yakuno intrusives” in the geological sheet-map “Obama” . The
mudstone part forming a lenticular bed in schalstein and diabase parts,
ismostly of black slaty mudstone, rarely accompanied with conglomerate;



fossils are not found in this part. The schalstein part consists of not
only pyroclastics but basaltic lava, and the diabase part involves fine-
grained and coarse-grained diabase and gabbroic rocks. And they are
also more or less altered, forming secondary minerals like those in the
Maizuru metamorphics and associated intrusive rocks.

PALEOZOIC

The Paleozoic rocks are roughly divided from south to north ac-
cording to their geological and structural positions into the following
three groups: Paleozoic rocks of the Tamba terrain, Paleozoic rocks
of the Maizuru zone and Paleozoic rocks of the northern outside of the
Maizuru zone. Paleozoic rocks of the Tamba terrain are a thick ac-
cumulation of dark grayish clayslate, grayish or dark grayish sandstone,
dark grayish or bluish chert, greenish “schalstein” , reddish purple
chert (so-called Radiolarian chert), etc. They trend nearly from east
to west, and incline nearly vertically or steeply towards the north. In
this area fossils are scanty, but in the eastern and southern extensions
of these strata fusulinid fossils such as Pseudofusulina japonica (GUMBEL)
and Neoschwagerina craticulifera (ScHwAGER) are yielded. So the age
of the greater part of the Tamba terrain is inferably lower or middle
Permian.

The Kato formation is a phyllitic facies composed of alternations
of black phyllitic clayslate and greenish, sheared sandstone. The Oi
formation is also a phyllitic facies of the Paleozoic rocks of the Tamba
terrain, consisting mainly of black phyllitic clayslate frequently inter-
calated with sandstone and massive chert.

Paleozoic rocks of the Maizuru zone (Y akuno central zone), mainly
composed of alternations of shale and sandstone are called the Maizuru
group. Limestone, included in most cases as small lenticular bodies,
yields crinoidal stems, bryozoas and corals (Waagenophyllum? sp.). And
the group has thin intercalations of conglomerate or granule-stone,



which characteristically contains limestone granules and fusulinid fossils
such as Lepidolica toriyamai KAMMERA, in the matrix. The group
trends from NE to SW, and generally shows a monoclinic structure
inclining northwards. The age of the group is late Permian. Paleozoic
rocks at the northern outside of the Y akuno northern zone are divided
into the Oura formation and the Maizuru group. The Oura formation
is mainly composed of dark grayish clayslate, intercalating thick beds
of schalstein and thin lenses of chert. The formation is considerably
lower horizon of the Maizuru group.

Rocksin the “Yakuno northern zone”

Diabase

This rock is found in the Maizuru granite as xenolithic-formed
mass. It usually is characteristically ophitic in texture under the
microscope, and is mainly composed of plagioclase and augitic pyroxene.
Some small masses of the rock are composed of plagioclase and green
or brown hornblende, instead of pyroxene, and are not ophitic but
rather granular in texture. So they are presumed to be the contaminated
rocks by the Maizuru granite. These rocks are, in some places, in-
jected by small dikes of quartz porphyritic rocks.

Maizuru granite

Thisrock isintruded into the Paleozoic rocks of the Ouraformation
and Maizuru group, and is called “sheared granite” or “older granite ”
at the vicinity of this area. It is white gray in color, mosaic, coarse-
or medium-grained, and characteristically protoclastic or cataclastic in
texture. Some parts of the rock are adamellitic, and consist of plagio-
clase, quartz, potassium-feldspar and biotite as principal minerals; some
are trondhjemitic or granodioritic, and consist of plagioclase, quartz and
rarely potassium-feldspar and hornblende.



MESOZOIC

TRIASSIC

Shidaka group

The group isdivided lithologically into the following four formations
in ascending order:

Hannyaji formation It isin contact with the Paleozoic rocks by
an unconformity in the western neighbouring area. Lower part is
composed of conglomerate and sandstone, middle part is of reddish or
greenish sandstone, and upper part is of alternations of conglomerate
and sandstone. The conglomerate contains no pebbles of igneous rocks.
Thickness of this formation is about 180 m.

Fumuro formation Itiscomposed of alternations of conglomerate
and sandstone. Its thickness is about 450m. Upper part contains
limestone pebbles.

Okadashimo formation It consists of alternations of sandstone and
shale, and conglomerate, at the lowest part. The thickness is about
250m.

Shidakaformation Itismainly composed of sandstone and shale,
and partly of conglomerate. It contains a few beds of anthracite. The
sandstone contains the following molluscan fossils as Myophoria tangoensis
KAMBE, Peleooneilo sp. etc., and the uppermost shale yields so-called
the Shidaka flora (Rhaeto-Liassic?) including Cladophlebis nebbensis
(BRONGN.), Podozamites griesbachi SEwaRD, etc. Its thickness is 260 m.
The group has a monoclinal structure inclining towards southeast.
The age is uncertain as the Shidaka flora does not indicate the correct
geologic age.

Arakura formation

The formation is mainly composed of dark grayish shale intercal ating
thin fine-grained sandstone beds. The formation shows a monoclinal
structure inclining towards southeast, and is bounded with Paleozoic



rocks by afault. It contains fossils such as “Monophyllites” arakurensis
Nakazawa, and Psioidea spp., which indicate the lowest Carnian or
Ladino-Carnian.

Nabaé group

The group is divided into the following four formations in ascend-
ing order:

N1 : Exposed only in the northeastern neighbouring area.

N2z: Composed of light-colored and fine- to medium-grained sand-
stone, intercalating thin beds of conglomerate, 350m thick,
and contact with the Arakura formation by a slight uncon-
formity.

Ns : Mainly of grayish sandy shale and black shale, interbedding
sandstone beds in lower part. The formation contains thin
coal seams in the lowest part. 400m thick.

N4 : Composed generally of bluish- or light-colored sandstone.
The thickness is more than 150m.

The lower part of the group contains such molluscan fossils as
Palaeopharus maizurensis Kos. & IcHi., Lima yataensis Nakazawa and
Minetrigonia hegiensis Saeki, and the upper part yields Pseudolimea naumanni
KoB. & IcHi., and the fossils indicate the Carnian. The formation
shows amonoclinal structure inclining southwards, and is bounded with
Paleozoic rocks by faults both on southern and northern sides.

Ultrabasic and basic rocks

These rocks are intruded, as small masses, along the sheared zones
or fault-lines, which are related with the tectonical movements significant
for the geologic history of this area especially in late-post Triassic time.
They mostly comprise serpentinite and a small amount of pyroxenite,
hornblendite and diallage gabbro, which do not always occur together
at the same places. Some parts of serpentinite retain the relict minerals,
such as olivine and pyroxene, of the original rocks which are presumed



to be pyroxene peridotite or dunite. Pyroxenite, hornblendite and
diallage gabbro are rather fresh, and are almost unaltered.

Atagoyama rhyolite

The rock intrudes or overlies the Paleozoic Oura formation. It is
mainly composed of massive lava (?), and its upper part is of intrusive
breccia.

Miyazu granite

The rock is intruded into the Paleozoic Oura formation. The latter
is changed to hornfels in the contact zone, about 1 km in width. This
granite which occurs in this area is a marginal facies of Cretaceous
granite extending to the north and west, and is medium- or coarse-
grained mosaic or porphyritic in texture.

CENOZOIC

TERTIARY

Uchiura group

The Uchiuragroup unconformably overlies Paleozoic and Mesozoic
rocks in the northeastern corner of the area, and Atagoyama rhyolite
in the northern neighbouring area. It is composed of conglomerate
intercalating thin beds of sandstone, mudstone and tuff. In the northern
part of the area the group contains molluscan fossils such as Vicarya
yokoyamai TAkevamA, and so the group is thought to be middle
Miocene in age.

Aobasan andesites

The rocks are composed of lower tuff-breccia and upper tuff-breccia.
The lower tuff-breccia covers the Paleozoic and Mesczoic rocks and the
Uchiura group, and the rock is olivine-bearing augite-hypersthene
andesite. The upper tuff-breccia comprises lava and tuff-breccia of
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which lower part is olivine-bearing augite-hypersthene andesite, and
upper part is augite-bearing hypersthene-olivine andesite. The age of
eruption of the rocks is presumably Plio-Pleistocene.

QUATERNARY

The Quaternary sediments comprise the Umezako formation, river-
terrace deposits and alluvium. The Umezako formation is composed
of gravel and brown clay, and is distributed at the southwestern part
of this area, extending to the neighbouring area of “Ooeyama” .

Both of the terrace deposits and alluvium are composed of gravel,
sand and clay, and the former is distributed along the Kambayashi-gawa
(the river) and the latter along the Kambayashi-gawa, Y ura-gawa,
I satsu-gawa and others, and also at the coastal plains along the Maizuru
bay.

ECONOMIC GEOLOGY

Mineral resources in this area are small in scale. Many years ago,
the Maizuru mine worked copper, silver and iron-sul phide ores occurring
in diabase or schalstein of the Ichinose group, but closed now. Lime-
stone in the Maizuru group is quarried to produce lime powder at
Shimmichi and Kongoin. Coals, intercalated as thin beds in the Nabae
group, were worked ten years ago at Matsunoodera, Oyogi and Taka-
tsuki, under the name of “Maizuru coal field”. They are low grade
in quality and their scales are also small. As building stone, schalstein
in the Paleozoic system is quarried on a small scale for local uses.






WEFn 3648 7 H 24 BER]
IEF136 4 7 B 31 HBAT

X H oW B
BERTH L W &

BRI AT & H M ORROET ORI &
LRl E &% H 8 %






