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BRI, W - BEEOY XIANREE (VX AVEBH) D&Y RS
b, JEE5~10%k cm O~ PR O L, TONNLUTORESORESE (JBs
BLOVVNE) EOHEER, BVIRLT, BFWHEZ 723, ZoOREBIZE, B
graded bedding 23%iE4 2% (KR 2 BLU3),
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ek, VAIBNVEBORIOPRREEIZIE, LiZLIE, £E{LA Helminthoidea
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— b - HEMEREOME TS ERERKE LT, Tt EEBRREET 5, BEX
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K EB

PRI PATIC, ottt (B EFEES 2 & B PRI 7= 2 #ill) 12

AL, ALESE A B M O R AR D,
WX, £& LTRES - Bh, BIODEDOTF¥y— bbb, HilkET
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HDHN, MNTVZIE, HRAEMRICETR Z &0, FLWRHTH D, T7b b, HkL
BURDIENIEADR, WEEOFEREZBE L T, OAFEACHERD (RR4), 20
FEOWAEE, LIEUIETHIE Sy F 228 E R, Ny F i3 blie, FTRg8e L
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AR 4 BB OHRIRb S RS
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HRIREMRIC BT 2WEEE, 20 MIoWEE & OPEICNET D, 7 I T 0%
ELRIRESE ORZITIL, ML OBELIZ IV MEDR, GEND I ENDD
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W ENTIEH D0, HRDEROWEDR, ) RELBE2ELIERnH D,
BRI 2~3 em L F O AR LHEMEET, BRI R TFr— 1 Thbo, %
AUCIE, 8 3~4 cm ORIV A DEED B DA%, ZHIFTER & DD TARERAIT, (M

13

Wi, £z, BOREWEN < TNT, BERIB LK TE RNV EbH D, TDIER,
fe (BIKE?) o, BEAOELROND, bbAA, TORDRERICH, HE
DRy FIEE SAASTNDR, Ny FOKRE SL, BEAEERDRVBETOL
DIZHERT, W/ EL, 1emBLFTHh 5,

2B, REEIITRZEICS, BREICROND X5 7R, MRE— IV ME
— &5, graded bedding DFELMEBIRDO OGNS L EHLHMR, VA
ANVEBEHOR S, 1~2mUTICTEY, BREICKIT I LT, HERICIEE
T5HI LER,
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AT E A ER B NRD o TR A RD, QIR ET D L9105, LienoT
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BAHA CIE, O TFIRFRIC &> THZIE B RIE» S KT 50385 ThH L,

RSy DI TIZ, LI RE O LICEAICE R > T, LI Te 72 Hghk
HigEZe LCWD, UL, ofitodtE T, miHEErRO o5, BEEo2
JEEIE, 2,000m P4 EHEE S LD,

SIAT IR DAL VE -5 TIE, MUE I 0 R <HEEL AT TR Y, WEEOMICHTE
THRE AL, WS, RIS E L REE L ORI, TRVmE LTSz
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ENZ, LrL, MERSOME L, Zok 5k, 2EMREBILESIIRED N
0, ZOEELBGE, BB OB L0 THA 9,

WL, o) IEIZ, S EoIRERE LW, T72bb, WEIER
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BIIETIE, MRAE S E F v — MAL BESTH S, BJIES IO IGHIC
I BN TFHEBICB W TET v — MANESTH L2, BEETICH8)0H - 1
TS CII MBI B AR O 7 MBS 72 B, ZOBIRIZ, T — MEDS, 7S
KRB EARICB Y R D Z &, [FAEME interfinger DBRICHD Z L%, mTHOD
ThAH, LI, BN TFHERIZIE, bedded chert DJEJE N, v iRz LEDI,
BIEOKMBr 2 LD TWD, BIIEOF v — MNIIE, w2 H RN E,

ABRLIZEE AR R & L ChHIE, BE K0 bIRES DO B ERICE VD, MRbE
O (T2 TuvidEiem BUF) A, IREAETICHRENDHEL, KEZEICBT DX
DHREV, ZOER, ZOMOEREICE, Fry—FbllboTng, ZOF¥—h
IE, Fr—MADObLDITERTT 5 L, 20TV DGRE, ESH am L FORZR
DRBZTER, DX RF ¥ — FORBEMR D HIgE, BIEOEEEL |
CTH—IZHHT 2D TER, T72D5, Fv— bOKRREMNR O WMEEHRITES
F1om O HfLZ 2L, Fx— FOKRLODFLAERWVESS L, ZHT D,

HRI S AR 200, Fr— b & IS X KFEET 2B FHRECIE, Wiz F v

BICHEEN TSR E B NI L BE SN DY, T v — MIHEMZ LRI

- Bt CE, @i, SRRBEMILEREICARVORMER SN D, WThcE L, B
N OBLRFS 1%, SR 2RI A OF D X 5 72, BEEET b OR, s
D3y F DL EDIEZRN,

BIEO b - L HELWREIL, ROLX IS, HERENEFICHRIBEELSLTY

H2ETHD,

D BINEEHERT2ETO L, BWER (Fy— k- 80RDE) OERIX

WICT_0E ChWEE) 28 LT, thoidaicEL WD, £z, R
LT v — FOBONERICIE, B ENEEETD,

2) REAETIC, MERESLT v — FOMELEZHROMAEE GIRFEEHE) 1,
BENE WS, BERERELTWS, T2bb, Fv— bOMaix, 5l
L&, BRELLLTHWS (KRS5) . BREORRIZ, T2 ~
3emUFTHLDN, Fr—bREFEOLDOIZIE, bolKEWVWLONH D, ML
HOBRKDOIIE, EOAHAT, MNZEA, A EREZELTWVD, Frv—
FOEEREIE, —FHRIICEL OV, BEIIRNB > TV 5D, /S RER A&, ik
B0 b0bd 528, LIFLIE, FrROHNABICEY, 258 T0n5, K&
RLOFERICHEEIRTH Y, HEIREHIZARV, EERBITES T, FL
KTHAERIZR>TWVWD, ZHOHEREZELL TV NG, ZRLEE-S o7

B  BIEORERE (B
PR OFETT I MR A B O A B OB BAET 5,
Z OBBUTEEIIE Y EATREABEDI TV D,

15
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R, HWHERRICE»OIEZ b0 LB D,
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(Abstract)

GEOLOGY

Geological situation of the area

the position as the inner margin of the Ryoke metamorphic

zone and the effect of the metamorphism of the Paleozoics

The Ryoke metamorphic zone forms one of the most fundamental
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[ Shiojire Sheet Map

Fig. 1

geotectonic units of Southwest Japan, and comprises the granites and
the metamorphosed rocks derived from the geosynclinal sediments of
late Paleozoic age. The metamorphosed rocks grade northwards (to-
wards the inner side) into the non-metamorphosed rocks without any
major tectonic line intervening between. The Rydoke metamorphism
shows, in spite of its regional extension, a character of thermal or
plutonic metamorphism. Exact date of the metamorphism is not
determinable by a direct stratigraphic evidence, but the granite
concordant with the structure of the metamorphics in the southwesterly
adjacent area is recently known to have the absolute age of approxi-
mately 70 m.y. by K-A dating. Accordingly, it is evident that the
rocks were intensely affected by the plutonic and metamorphic activity
in the later half of Mesozoic Era.

The map area belongs to the intermediate region between the
metamorphic and the non-metamorphic zones. This geological situa-
tion of the present area is well manifested by the facts that the
Paleozoic rocks in the northwestern part within the mapped area are
not metamorphosed while in the central and southeastern parts faintly
metamorphosed, and that both parts are completely continuous to
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c Contact metamorphic aureole
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Low grade part of Ryoke melamorphic zone
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Fig. 2  Zonal napping of Ryéke metamorphic rocks in the Shiojiri
sheet map area and its vicinity



each other. The metamorphics under consideration represent the
lowest grade of the Ryoke metamorphism, and constitute the margin
of the metamorphic zone. The recrystallization is so slight that discri-
mination of the metamorphosed rocks from the non-metamorphosed
with the nacked eye is in most cases impossible. It is specially
noteworthy that recrystallization of biotite already commences in the
present metamorphic rocks in spite of their lowest metamorphic grade.
The transitional rocks between the metamorphosed and non-metamor-
phosed rocks are divided, according to the grade of progressive

metamorphism, into three subzones as follows:
Minerals
Zones - ;
Pelitic r. Basaltic r. Calcareous r.
.. chlorite (negative sign) .
la Er:g;lcfvite epidote fij)lli)lrt:ite
albite
1b actinolite
chlorite (positive sign)
1 rarely hornblende
C .. A .
cordierite oligoclase or andesine

the position as the western periphery of “Fossa Magna”

The northeastern part of the map area belongs to the western
peripheral region of “Fossa Magna”, i.e. the important folding zone
of the Neogene deposits running obliquely to the general trend of
Southwest Japan. The Quaternary fluviatile sediments are accumulated
thickly in this part, and the topography is characterized by compound
fans. Therefore, this part stands in marked contrast with the other
westerly adjacent areas where the consolidated Paleozoic rocks form
mountains.

The Paleozoics near the mountain foot facing the “Fossa Magna”
zone are more complicatedly faulted than ones in other parts, and
intensely crushed and sheared by the younger crustal movements of
“Fossa Magna’.

Paleozoic rocks

The Paleozoics belong to the thick pile of deposits laid down in
the late Paleozoic (essentially Permian) geosyncline. The main constit-
uents are sandstone (graywacke), clayslate, chert and their alterna-
tion. The lithological feature is generally monotonous and the same
lithofacies repeatedly occurs on many different horizons of stratigraphic
column. Furthermore, the well-defined key bed to be traced through
long distance is absent. The over-all sedimentary feature, however,
is not persistent all over the whole Paleozoic terrain but varies in
some extent according to stratigraphic height. On this difference, the
Paleozoic terrain can be divided into nine zones running parallel to
each other with the NE-SW trend in common. It is more convenient
and sufficiently reasonable to treat them as stratigraphic formations.
Hence, the formation names which will be mentioned subsequently are
given to them.

From the viewpoint of geologic structure, the Paleozoic terrain is
divided into three, i.e. the northern, the central and the southern
terrains, all separated from each other by major fault zones.

The northern Paleozoic terrain

The sedimentary rocks of the area of narrow extent at the
northwestern corner of the sheet-map are separated by the major fault
zone from the strata of the northern terrain.  Strictly speaking, they
are to be excluded from the northern terrain. These sediments are
tentatively named the I nekoki formation. The formation consists of
sandstone, clayslate and chert. It is not unlikely that the Inekoki
formation belongs to the Azusagawa group. The latter is the Middle
Permian strata which develop typically and extensively in the north-
westerly adjacent mountainland.

The northern Paleozoic terrain s. str. comprises the following
four formations, all conformable to each other.

The Kurokawa formation occupies the most northwestern part of
the terrain. It is composed mainly of clayslate and chert, and
characteristically poor in massive sandstone. It stands in fault relation



with the Inekoki formation on the northwestern side.

The Hata formation is located on the southeastern side of the
Kurokawa formation. The main constituents are clayslate and massive
sandstone as well as their irregular alternations. The formation is
readily distinguished from the Kurokawa formation by the poverty of
chert and by the abundance of massive sandstone.

The Nomata formation occupies more southwestern part of the
terrain. The most striking characteristic of lithofacies is the remark-
able development of rhythmical alternation of fine-grained sandstone
and clayslate. It is devoid of chert.

The Hario formation forms the southwestern margin of the terrain.
It is characterized by the abundance of cherty shale or bedded chert.
Another characteristic is the presence of basaltic rocks (“schalstein”)
intercalated in the middle part of the formation. The formation
forms the axial part of the anticline and other three formations
constitute the northwestern wing. The southeastern wing is lost by
the major fault zone.

The central Paleozoic terrain

Though the central terrain extends over a very wide area, the
Paleozoic rocks can not be divided into formations on their lithological
characteristics. Moreover, the geologic structure is very complicated
and the direction of inclination is variable from place to place through-
out the whole area. Hence, the Paleozoics are collectively named
the Misogawa formation. Its chief constituents are massive sandstone
and clayslate as well as their alternation. Poverty in chert can be
recognized as characteristics for most of the distribution area.

The southern Paleozoic terrain

The southern terrain is less extensive in the present map area
than others, and lies near the southern periphery of the sheet-map.
It comprises the Yabuhara, the Narai and the Yokokawa formations,
all conformable to each other.

The Yabuhara formation is characterized by the remarkable de-
velopment of cherty slate and chert. Schalstein (basalt and its pyro-

clastics) is also an important constituent. Large or small lenses of
limestone are contained. Clastic rocks are rather subordinate. There-
fore, the formation is readily distinguishable by the lithology from
other formations. It is of great importance as a “key formation” to
clarify the general geologic structure of the extensive Paleozoic
district including the present area.

East of the above-mentioned formation, the Narai formation deve-
lops, and southerly beyond it follows the Yokokawa formation succes-
sively. Their lithofacies are essentially the same as in the southerly
adjacent sheet area where both develop typically and extensively.
The first formation consists mainly of clayslate and is very poor in
chert. The second formation rests on the first and abundantly
contains chert.

Geologic structure and correlation

The nine formations above-mentioned are all folded with the
common trend of NE-SW and with high inclination angle. The
direction of inclination is, however, variable from place to place. A
lot of faults are actually observed or supposed, but estimation of the
displacement amount is impossible. Among the faults, three fault
zones parallel with the general trend of the Paleozoics, i.e. the one
separating the southern and the central terrains, the one dividing the
central and the northern terrains, and the one bounding the north-
western limit of the northern terrain, are of great importance.

Thus, the geologic structure of the Paleozoics is very complicated
in the present area, hence determination of the mutual relation of the
formations is considerably difficult. Taking a wide view on the general
geologic structure of the mountains surrounding the area, an important
anticlinorium is traced through long distance from the southwesterly
adjacent area into the present area. The axial part of the anticlino-
rium is occupied by the Yabuhara formation: that is, the most
important “key formation”. The southeastern wing refers to the main
part of the southern terrain consisting of the Narai and the Y okokawa
formations. Though the axial part is actually separated from the
central terrain composed of the Misogawa formation by the major



fault zone within the limit of the sheet-map, the axial formation (the
Y abuhara formation) is conformable to the strata of the central
terrain (the Misogawa formation) in the southerly adjacent area.
Therefore, the central terrain is concluded to correspond with the
northwestern wing of the anticlinorium. Moreover, it is reasonable
to conclude that the main part, if not all, of the Misogawa formation
is synchronous with the Narai formation of the southern terrain.
The considerable difference in lithofacies between both formations is
interpreted to be due to difference of geographical position.

The Paleozoics of the northern terrain form an anticline, axis of
which is located near the southeastern of the terrain. In the sense
that one wing is lost by major fault zone dividing two terrains, the
geologic structure of the northern terrain is similar to the southern
terrain, but in the sense that the contrary wing of each anticline is
preserved, the northern terrain is reverse of the southern terrain. After
all, on the lithological similarity, the formations of the northern terrain
are possibly correlated with the strata of other terrains as follows.
i) The Hario formation of the northern terrain is correlated with the
Y abuhara formation (abundance in chert, intercalation of basaltic
rock) . i) The Nomata and the Hata formations may be equivalent
to the Misogawa formation of the central terrain and to the Narai
formation in the southern terrain (poverty of chert, etc.). iii) The
Kurokawa formation may correspond to the Yokokawa formation of
the southern terrain (development of chert, etc.).

The above-mentioned correlation of the strata of the three terrains
is summarized as follows:

Kurokawa f. Yokokawa f.
Hata f. Misogawa f. Narai f.
Nomata f.

Hario f. Yabuhara f.
Northern terrain Central terrain Southern terrain

Geologieal age and general sedimentary characteristics

Among the nine formations above-mentioned it is only the Yabu-
hara formation that yields fossil with chronological meaning. That is
to say, Waagenophyllum indicum was recently reported from the lime-
stone contained in the formation. This is an important coral fossil
which appears for the first time in later half of medial Permian and
flourishes in earlier half of late Parmian. Besides, fusulinid Yabeina
katoi, an index fossil of lower upper Permian, was found also in the
southwesterly prolongation of the formation. Accordingly, it is evident
that the Yabuhara formation represents the lower part of upper
Permian. Other formations, except for the Inekoki formation of
possibly medial Permian, are concluded to belong to upper Permian.
After all, it is noteworthy that the total thickness of the upper
Paleozoics exceeds several thousand meters.

Helminthoidea, a representative of the “flysch-type” of fossil trails,
is abundantly found at a number of places throughout nearly all
formations. This fact is important and interesting, because it proves
together with other sedimentary features (graywacke sedimentation,
etc.), the “flysch-like” nature of the Paleozoics under consideration.
In conclusion, it is also worth remarking that the Paleozoic sediments
show both eugeosynclinal lithology (basic submarine volcanism, chert
sedimentation, etc.) and “flysch-like” lithology.

Post—-Paleozoic rocks
Dyke rocks

Dyke rocks, which are intruded as very small dykes into the
Paleozoics, are divided into two groups according to the age of
intrusion. One is anterior to and the other is posterior to the Ryoke
metamorphism. The former comprises quartz porphyry and porphy-
rites. The latter is diabase.

Nagawa granite

The Nagawa granite crops out in small masses in the northern
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part of the mapped area, and is intruded into the Paleozoics. Though
the exposures are sporadical and limited in extension, the contact
effect on the Paleozoic is observed in a belt running in a N-S
direction at the western periphery of the sheet-map area. The age
of intrusion is presumably late Cretaceous.

Andesites

Andesites occur as small mass in the central part and as mass of
considerable extension in the eastern part of the mapped area, both
covering unconformably the Paleozoic sediments. The one in the
latter part is a westerly prolongation of the Pliocene volcanic forma-
tion (=Enrei formation).

Quaternary sediments

The Quaternary distributed in the northeastern part of the sheet-
map area comprises the sediments of fan and terrace, the talus
deposits and the alluvial deposits. The first is the most important
and the most extensive. The second develops on the slope of the
mountainland which is composed of the Pliocene volcanics. The
volcanic ash (= “Shinshu loam”) is intercalated in the first and second
deposits or covers them. The total thickness of the Quaternary
exceeds by far 100 m.

ECONOMIC GEOLOGY

Manganese deposits are not rare in the Paleozoic chert. The ore
body, however, is very small in most cases.

Copper and other metallic ores are very rare and, if present, too
small to be mined.

Limestone in the Yabuhara formation is quarried for lime powder
and partly for chemical industry at four places.

Clayslate with platy parting of the Y okokawa formation is exploited
for raw material of inkstone.

Mineral springs are found at two places along the faults, and
utilized by native people.
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