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Fig. 1. Map showing the distribution of faults developed in the Northeast
Japan. (After Murai, 1966; partly modified.)
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Fig. 2. Map showing the distribution of fold axes developed in the North-
east Japan.



(1954) 13 NW—SE P77 A

BLT, A&—REUbSHEa4aL,

Z DRBOMIEIC X » THALG R OME

BB T, “fIdDI Licd AL TR

O ZRTh0L LT, HitbHo

o BERoORMSEE B L, BE—5H

] —— (1858, 1963) ik, 7V — ¥ - & 7HKD

Fig. 3. Diagram showing the preferred FEHSCEMOFH AL i3zt h 5 F

direction of strikes of faults developed in [0 2 HEndh v, BB OMEL), Kk

tl‘le northern part of Tohoku Reg_ion. Rose RIED), WS OEME L oSG

coate 1:50,000, pablished from the Geotogical &P TR D 2 HAGHHEE X 5T

Survey of Japan. FIARLES N TE ok Ui, AHEER -

KiBRE (1960) oFA—ATEH, TAGUCHL K. (1962) oA (lEHET, BT

B{D7Y — v &7 AR B3 5837 NW—SE #:ofitE R Tcdh v, TAGUCHL

EHALH AT OB ZROMER S L ORETMS, 02 HMCRE (IR ERZ L

ML TS, JERE (1963) &, 7Y — v« 2 7HUIRO R E D510 & FEH=RD

HoE& i, NW—SE HoMMEENREL TV B Z EEHEEL, Th bz

T 5 EARBH O QLT TR =ROMEFMO LML, BEOLE bl X UHERRZL Oy

EEHRPWLTE o LRiEM L., RIS =RoMERECBRT ST mE LT

NNW—SSE #i&05m (AN—BEAEHLEL, A TR YT 5 R R—EFEE

B, ho—&EE S L), NW—SE #8575 (RR—RERNGER, RE—MaHEHEE,.

PEJI— SRR ), 3 X0 N—S g M (BEF—BiEtR) o 3 oS e HE

Uie, BREZEANZAs (1966) 3, HALbHFoOFHbECS WTx, 77 —v - 2 720

X EEWA SR EL LT NNE—SSW Ha<thbh, NW—SE Haokmirch X

DHEDIDEE R T, T0 XD EHAT O =R R OWT, £OREME
FHEHATFCHEC L TOL S ENSEBOMEEE L bR s,

3. FRAR DM

BIZSE D 5 BEIRPEIRIE, W8 & ISR RS2, ENIERALHILNE
A/ EOBERNE L AFIRTE Y, RBlihECHBROFEREBLEHETHER LY
&, EHSEB OB A RN T2 ECOFRN DL 5 B LN TE S, KRS (1965) 115k
M5 DR DA TR & &8, SHREGLR (MR DI & coEEdhicdh b, il
REEES I I E TITBREhic kL DR TW5) OFEAFAR—EELRL, £
DIFEAEN N 40°~90° E THHZ E&IFEHL TS, Zhik N—S JaofElhiho
F7AE XL O NW—SE FHoZ S0 Fmciifad LS3EAKER LT D, WER
DHAEZ LR S TWB, TR HOERETFIz &k LTRS L NW—SE 0 JjHic
B fe LTHMR L, =B R T O 2D KRG OMATT E —FTHE 5.
SEILZER (A (1961) 4%, JERKEIIG A SPTEHEEHITTC T TOHIROFES i@ 2 W T,
N—S e NW—SE Faoifiz & oBMOMAREENbied Z LW bt l, 0



a.

C.

2 % diagram of 81 poles to the vein
planes developed on the mines in
the south-western part of Hokkaido.
Contour interval: (16-10) -7.5-5-
2.5-0%,

2 % diagram of 99 poles to the vein
planes developed on the mines in
the northern part of Akita Pre-
fecture. Contour interval: (17-12)-
9-6-4-2-0 %.

b.

d.

3% diagram of 48 poles to the vein
planes developed on the mines in
Aomori Prefecture. Contour inter-
val; (16.5-12.5)-8.5-6.5-4-0%

2 % diagram of 112 poles to the vein
planes developed on the mines in
the central part of Akita and the
western part of Iwate Prefectures.

Contour interval:
3.5-2-0 %.

(10.5-9)-7-5.5-

Fig. 4. Diagrams showing the preferred orientation of veins developed in the

Green Tuff region of the North-East Japan.
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g.

2% diagram of 76 poles to the vein
planes developed on the mines in
the southern part of Akita, the
northern part of Yamagata and
northern part of Miyagi Prefectures.
Contour interval. (14.5-12)-8-5.5-
2.5-0%.

3% diagram of 60 poles to the vein
planes developed on the mines in
the northern part of Niigata and
the western part of Fukushima Pre-
fectures. Contour interval: (11.5-
10)-6.5-5-3.5-0 %.

f.

2 % diagram of 113 poles to the vein
planes developed on the mines in
the southern parts of Yamagata and
Miyagi, and the northern part of
Fukushima Prefectures., Contour
interval: (11-8.5)-5-3.5-1.5-0 %.

h. 2% diagram of 82 poles to the vein

planes developed on the mines in
Tochigi Prefecture. Contour inter-
val: (16-11)-7.5-5-2.5-0 %.

Fig. 4.
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i. 3% diagram of 46 poles to the vein j. Collective diagram of a-i, indicating
planes developed on the mines in the areas of maximum and sub-
Gunma, in the southern part of maximum concentration.

Niigata northern part of Nagano
Prefectures. Contour interval:

(17.5-13)-8.5-6.5-4.5-0 %.
Fig. 4.

FThi E—W HEOEHENC X o THRI RO L BRI N D LR TWn 5. FHKEE -
W (1964) 13, BERFILOEIRIEIKIC 2T NE—SW %, E—W %o 2 R0
$bHoERRL, httkpiETokc ENE—WSW HAoEMIMER L TR A
F2E LTW5, ’ .
Eho X 3B ARD 7Y — v - 2 7HIRCRET B EROHIRE, H=RoH -
Wi s X OV ARG & BB R b o THREL, 13 E—W HFEOEMINOIER
DY ETHBINEMRINTVER, ZOMT O THEDERhC IS THEF%
FoThizl, FREOEN (AAEEE a. b, 1955, 56; #K & WEME (1)~(3),
1952, 55. 58; HADEKMRE T2, 1968 /L) KX T, FALEADOEHIRC > & (H 4
DOPMDFIRORER /L IOx & » THEETDHLE 4 o L 5wcis, FEE (19%61) o
et & TR TH B2, NE—SE Haiikd %<, E—W Raizhico&, NW—SE #
B, N=S Ruixkddic. chboRE, &> 1 #Eew LEEOREY
Ffik & o TEBRIELDTHBHDT, FEOFHMOHE ML D L LAED b TERES
RTWbE R iudrn bisus, S (1951) 0K - FET (1964) ok Li-HiA, KB,
A%, BERL OO LWTRTLW LR X5V NW—SE %, E—W %o
HIRDOFENE LD THE TH A, BEOTTR (B8, 1957; 785k - KR, 1956; #okiz
#1971 #2&) Tk, —FINZ ST OHIRD Fhitk% ¥ & HflE 85 Kicr3T5,
FoEPEHL, F4ARCRORFEEIBERETH S, FILERDZY —v - 2731
BEeRChlen T, —HOHAXRDZENTEZIORERTREZLTH D, 5L
i, BERIETCHEIER TS R - el bh, NE—SW Ro#;
FROFENR G555, TOZ L, H5WIEZh LI \ T HB=RO M



a. 3% diagram of 50 poles to the vein b. 3% diagram of 46 poles to the vein
planes developed at Ani Mine in planes developed at Hosokura Mine
Akita Prefecture, Contour interval: in Miyagi Prefecture. Contour in-
(26-20)-16-12-8-4-0%. terval: (13)-8.5-6.5-4.5-0%.

Fig. 5. Diagrams showing the examples
of the preferred orientation of veins
developed in a single mining area.

¢. 2% diagram of 84 poles to the vein
planes developed at Ashio Mine in
Tochigi Prefecture. Contour interval:
(26-18)-12-7-3.5-2.5-0%.
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b. 3% diagram of 55 poles to the ten-
sion vein planes. Contour interval:
(18-14.5)-11-7.5-3.5-0%.

.a. 2% diagram of 74 poles to the shear
vein planes. Contour interval: (15-
11)-8-5.5-2.5-0%.

Fig. 6. Diagram showing the preferred orientation of shear veins and tension
veins developed on the Green Tuff region in the Northeast Japan.

b. 3% diagram of 23 poles to the vein
planes on the Abukuma Mountains.
Contour interval: (30.5-26)-17.5-

13-8.5-0%.

a. 3% diagram of 61 poles to the vein
planes on the Kitakami Mountains.
Contour interval: (11.5-10)-6.5-5-

3.5-0%.
Fig. 7. Diagrams showing the preferred orientation of veins developed on the

regions of the Pre-Neogene rocks in the Northeast Japan.
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1. Fracture System developed on the Northeast Japan.
— Especially on the Green Tuff Region —

By Isamu MURAI,

Earthquake Research Institute.

The Japanese Islands are divided into two geological division of Northeast Japan and
Southwest Japan by the Itoigawa-Shizuocka Line. The Southwest Japan consists mainly
-of pre-Neogene rocks and has foundamental framework of structure formed with the
pre-Neogene crustal movements, whereas the Northeast Japan is composed predominately
-of Neogene and Quaternary formations. The major structure of the Northeast Japan is
made up by the new tectonic movements which occurred since Miocene epoch centering
'on the Green Tuff region. The characteristics of geologic structures of the younger
formations in the Northeast Japan are built up as the result of interaction between the
-controlling force of the new tectonic movements and the influcence of old frameworks
-of the basement structures. They also have intimate interrelationship to the present
-crustal movements.

The Neogene formations distributed on the Green Tuff region in the Northeast Japan
:show the distinct development of folding with axes of N-S~NNS-SSW trend and fault
:system of N-S~NNE-SSW, NW-SE and NE-SW trends. The trend of N-S represents
“the main controlling direction of the new tectonic movements which developed the Green
"Tuff geosynclines and since made up the folding structures as well as associated fault
:system. The trend of NW-SE, whereas, represents the direction of the major tectonic
“lines on the basements.

In the Neogene formations on the Green Tuff region, a large number of veins of ore
minerals is distributed being associated with folding structures and faults. Veins show
-distinct preferred orientation throughout the whole areas in the Green Tuff region, Veins
with the NE-SW and E-W directions are most predominate and those with the NW-SE
-and N-S directions are subordinate, unlike the situation of development of fault system.

Veins with the E-W direction are generally considered to have been formed in ten-
sion fractures, and those with NW-SE and NE-SW directions were formed in shear frac-
tures, as they show their respective charcteristics such as gash veins or the association
~of fault breccia and clay. Judging from such preferred orientation and the character-
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istics of veins, they are inferred to have been formed under the compressive force in
-the E-W direction.

As to the stress condition which might have controled the development of folding
-and fault, the analytical survey of minor fractures will offer some clues. For examples,
it is inferred from the results of such survey that some anticlines of Neogene formations
‘in Niigata region were formed by the compressive force of NE-SW direction or the up-
‘heaving movement of the basement blocks. The writer is carrying out the survey on
‘the fracture system development in the Neogene formations in Niigata and Shonai re-
.gions. From the result of his survey, it is interpreted that the fracture system in these
regions were formed under the stress condition in which the principal stress axes were
situated in the direction parallel to the folding axes; NNE-SSW, perpendicular to the
folding axes; WNW-ESE and in the vertical direction. The situation of maximum, inter-
mediate and minimum principal stress axes interchanged with each other during the
-progress of the tectonic movements. The predominate controlling direction of the tectonic
‘movements, however, generally lay in WNW-ESE as the direction of compressive stress
.axes that have had a relationship with the formation of folding, and as the direction of
tensile stress axes which might have had associated with the upheaval of the basement.
‘Compressive force in the E-W direction is inferred to be operating on the Tohoku region,
judging from the distribution of maximum horizontal strain obtained from the re-survey
.of triangulation. It has been well established by the study of focal mechanism that the
pressure direction of the earthquakes occurring in the northern Japan lie in nearly E-W.
‘Such compressive force in the E-W direction may be induced with the underthrust of
‘the oceanic lithosphere along the Japanese trench according to the theory of plate-tectonics.
It may be possible to consider that the formation of folding and fracture system in the
Northeast Japan went on under the regional stress condition having muximum compres-

:sive axes in E-W direction, although definite geological evidences are not so enough at
present.



