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Neogene tectonics of the central part of
Northeast Honshu Arc

Kazuo AMANOY and Hiroshi SATOY

Abstract Neogene tectonics in the east-west transection of the central part of the Northeast Honshu
Arc (N38'—N39) is summarized based on stratigraphy and structural features. The tectonic process
is divided into five stages. In the Early Miocene (—15Ma), block tilting occurred and half grabens
were formed in the backarc region under an EW-trending extensional stress condition. In the early
Middle Miocene (15—-12Ma) a large quantity of basalt erupted in the rift zone which may have been
formed relevant to the opening of the Japan Sea. Thereafter, the major part of the arc subsided and
the abrupt transgression occurred. During this period, the orientation of horizontal maximum com-
pressive stress (oumax) axis was northeast-southwest. This orientation was subparallel to that of the
rift zone. The Japan Sea coast area of the backarc region continued to subside slowly during the late
Middle Miocene (12Ma-—10Ma). In Late Miocene to the Early Pliocene (10—3Ma), the present
backbone region began to uplift and the onland cauldron swarms were formed. On the other hand, the
backarc region had subsided continuously. The stress field in this period was the same as that in the
early Middle Miocene. The magnitude of the deviator stress may have been small. At the Late
Pliocene, the mode of tectonics has been changed. The stress field was replaced by the east-west
trending strong compression. North-south trending folds and thrusts were developed along the margin
of the Ou Backbone Ranges and the Dewa Hill. The beginning of thrust-faulting differes across the
arc. It was 2.4Ma in the western margin of the Dewa Hill, but was 1.5Ma in the eastern margin. The
marginal thrusts in the Ou Backbone Ranges were formed after 0.5Ma. Such a compressional
tectonics has been kept on until now.
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Fig. 1. Index map showing the locations of the referred cross sections. Rout 20,
KITAMURA et al. (1986); route 21, SATO et al. (1986a); route 22, SATO et al.
(1986b) ; route 23, YAMAJ! et al. (1986); route 24, OTSUKI et al. {1986); route 25,

SHIMAZU et al. (1986).
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Fig. 3. Lower hemisphere, equal-area pro-
jections of dikes in the Lower Miocene
of the Ou Backbone Ranges.

BALTEYD, ML D FAOMIERICIZERD S

higwnwle, BAEOFEBNETHLINE - A
FZECIG T 2 HESTIRER IR 5N 5
Tk, BEABHSHEEEINS, IhoDERD
EHAENEITHZ 2 Ln s, YOI HENE
PSR TH -7 Z EVHEE NS, F7z, ZDOEH
IR~ KHREDERE S S L T/ 2 E 535S
NTnw3 (FEEEIEAH», 1986b ; LLEEIE A, 1986),
ZDOBHORIVA b= 57—~ i3, BT
= No. 23 RUEIER LV — b No.22 128\ T
BL{@vons, e L TRIUEBER »BE»oiE
HBERTENMBERFICESHBLUMOFEEICH
%, IO TR -FEREEAROERB I
£ o TR S N7 Wi EHIR DO IEEREE 23 2 DEF % 55
BT A REEE TH - 72 (UEKIE 2, 1986). D
FENC L > TEUTIINT T =Ry 2B L - HED
—BE - IWAEHNEBTH S, FiFIEREEROTR
EikAE» 20, BB ETEEE > THHT 3.
BHERI—EBLOERT AT VI —RAE - YL
HoBEHEBHS RS T, IO TOESH
PLEBNDOBIAIX, BT 2 EEEILEDEELFC

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

FALAINMF I OF AR T 7 F =7 A 85

TonizbDTES,

EARERT L — b No. 22 128V T, L VEFICY
L2007 7 —ROMEEZEL TS, Ihb
DT F—_NIFAFD T T — X EEL D IEH L LR
B O(IRERERED) RS bDTHS, s
D7 -~y EEEL TOHEBEEINE E RRE
Tha, BIIBIEEELLT, RUEE~FEZLS
BAKEEB L UVEEREYCEREELY LV EE -
WeEELY x5, LarL, BEiERCE, —EE
DL 5 HEAREKARS IEECITD L NZ L,

BUTIE R IR - 50 TE, 2 ORICEEL
7o IEMT S X E R S AL T A v, KEF (1983)
X, 1 EERS D o RS £ TOME O EBEDZE L, 5,
1L SEIHICATTO, Bzl TEEN
roEAEOILT F B~ OEE) 2 EE L7,

ZOBFEAO KEEI R X SRR C BEATE 5 -
Twb, BifAEE & L TLILEDOEENC L > TR
Sois, BEPERURMUEICSMAET S50
L% S DBEBUKEEER % 25 Lo TN
B E > T WA, FHRUI L, BRIUROES
WO T ALRIEEIIEEEH > Tl 1%
V. HEREENEE, AL LB EEES AT
%. ‘

T T 5 ZOBMORILEEERET
B 1L EIUERT L — ~ No. 22, 23 DE#HEE « KR
BThs, HPIEEMEL S FEDRRICHIT THA
T35 HODOREFHLHE X, V— b No. 21 ORAE
THE - @RETH L. FRURKCHM T 2EHIREU
EHEERET HHIEIE, V— b No. 20,21 DHEEE
TR, N— b No.23, 24 DIUDIRES & Vi< &,
No.24, 25 DAERETH 5, BRIUROEGIZHM
T3 REELIEEORENZ L DIE, V— 1 No.
22 DMBHIE TASNLEZEEv— 1 No.24 D
WEBA AT 2 KBEILKILESE - SEKLEE
ThH5. '

Z DEFMEDEEAIZ B LEENC L o TRED
SN5, ZOFEHOEMIEL L THAERLE - R
WEBLURBEOKREETHD, [LEFEICHHAL
T3, KBERCEKEY IV M E - DEPIRET
B eBbH BN, KBENEERNLEEZLO TS,
KEEEIIE L OBEBKEG2HKD, RE2ET
3. IS K EOHERREIRE CHESND,

AE DA IR TIFE RIUARMIE IC 2 S DHIE
BILLHHL TS,

BEpE 1 REROBMEALEERRET 2B, B
Mg KT L — b No. 21 D EA#ILEZRO LAIE L
#8, No. 20«21 OFEZILMMIRIcHH T 2 lEE L
#R, No. 23 DG TR A DERLARIC AT 5 BT
JIE -« RiRBRETH 5,

(2) BB 2Hi— BABIKHE - RABERT
(1 ESREIZHEY © 15~12 Ma)

ORI EARBOILRLRERICIZIFES Y
2, B4R BAEENL, BAREILARIZIZE
BEED—E £ 7% L TWwicaJREEsdyL, O %
RET 2B IZERBOILKRICH> TRES ALY
7 rERIEHUAZREEL Y 2B TH 5.
HABILARO XEEEN ST 5 RIS,
LEFE bz > THERBSSHALTED, IO
WCERALAMEINAS, [LEFE b TEEEHE > Ty
I ERGhD,

Z DA IS IR REMR LI R —
BMETH- I L ZFREE { KREERD 28
HENILE-BFETHS I throiEEasNS (Fig
SAEH), nB, HREBOEEHIZINS>DERLE
RLTWRXREDOHEMMETH S (o, 1986).

LA IO B A AN KIS T B EERE
TREE (BREBLIUZOMELE) »ERELX
LTRSS N:) 7 M BcEE L L 0ER
1, & (1984,1987) - %1 F X » (1986) - £ B
(1986) - ZBEIZ 2> (1988) « Rk - KEF (1988) 5 &
R TRERENT w3, EREIEN» (1983) B &
UMERE-KEF (1988) 12 & 2 HIRMEEB DS % Fig.
4AWRTY, SAEIEIE R A2 km BFILA60 km
Zhlzo T8, ZOEEHEIZ6,600km* UL e R
HEonTws, BEIIHEARMEEY VT A PR
FHZBL TWw3 (%, 1987).

KHRLTRRE LizicBun»T, FiRBIZEN
ML —1 No.21 £ No. 22 TEL#Evohd, Z
NI Fig 4 R L FIREEEO S HERELTIC
Hlzp, ZIZTIE, HEBOLAREFREZEPLRE
R T 2EEROEGHBICELL Tw3, FiRE
BEL LTXREEDOKPEBREE - KBS -
A7075AFA MH»SEBEE1,200m 2L EDOH

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

86 X ¥ —

B B AR

41

40

39

38

Fig. 4. A: Distribution of the Middle Miocene basalt. Symbols are as follows. Solid
circles: drilling sites where basalt was detected, open circles: drilling sites where
basalt was not detected, shaded part: main distribution area of the Middle
Miocene basalt. B: Schematic diagram illustrating the mode of rifting in the
Middle Miocene relevant to the opening of the Japan Sea. Dotted part: main rift

zone.
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Fig. 5. Paleogeographic map of the central part of the Northeast Honshu Arc in the

early Middle Miocene. 1: bathyal,
land, 5: location of bathyal fauna,

2: outer sublittoral, 3: inner sublittoral, 4:
6. location of outer . sublittoral fauna, 7:

location of inner sublittoral fauna, 8:location of mixed fauna of bathyal and outer
sublittoral, 9: location of mixed fauna of outer sublittoral and inner sublittoral, »
10: location of mixed fauna of bathyal and inner sublittoral.
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Fig. 6. Paleogeographic map of the central part of the Northeast Honshu Arc in the
Middle to Late Miocene. Symbols are the same as in Fig. 5.
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Q cauldron

Fig. 7. Paleogeographic map of the central part of the Northeast Honshu Arc and
distribution of cauldrons from the Late Miocene to the Pleistocene. Symbols are

the same as in Fig. 3.
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the Middle Miocene to the Pleistocene.

Middle Miocene Aosawa Formation.

Stress field in the central part of the Northeast Honshu Arc in the period from
A: Rose diagram of dikes in the lower
B: Rose diagram of dikes in the middle to

upper Middle Miocene Hikage Formation and the Upper Miocene Otemon Forma-

tion.

C: Rose diagram of chalcedony veins in the Middle Miocene formations. D:

Lower hemisphere, equal-area projection of minor faults in the Matsushima area.

Short and thin lines: directions of metalliferous veins,

shaded lines: trend of

horizontal maximum compressive stress(Gumax)-
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Kurikoma Yama

Fig. 9. Distribution of active reverse faults (lines with small triangles). Quaternary
basins (dotted parts) and volcanoes (solid parts).
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Fig. 10. Schematic diagram of structural features of the central part of the North-
east Honshu Arc. Reverse faults formed in the Quaternary are shown in the four
stereographic diagrams (lower hemisphere of equal-area net).
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