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Late Cenozoic folding mechanism and crustal dynamics
in the southern back arc area of Northeast Honshu, Japan

Takeshi UEMURA*

Abstract Late Cenozoic crustal movement in the back arc area of Northeast Honshu is analyzed based
on the structural characteristics of folding process of the Plio- Pleistocene system in central Niigata
Prefecture in addition to the “contradictory” tilted granitic mountain blocks in northern Niigata
Prefecture. As a result, we come to the conclusion as follows :

1. A differential uplifting in the inland area of Northeast Honshu initiated at the late Pliocene, and has
been intermittently acting and acceleratively intensified during the late to the latest Pliocene to form the
recent style of mountain topography. This uplifting might be caused by the mutual relation of the crustal
dynamics in the back arc area to that in the fore arc one.

2. The tectonic stress field that folded the Plio-Pleistocene system was that of horizontal compression
oriented NW-SE or E-W at the early stage, and it changed to the vertical compressive one at the later
stage. This can be interpreted that the stress field originated and gradually intensified by the upheaval of
the basement surpassed the lateral compressive stress field continuing from the early stage.

3. A listric fault system was formed in the northern part of the Niigata Prefecture along the eastern
margin of the Sea of Japan during the middle to the latest Pleistocene at the same time as the above-
mentioned block movement. This fault system can elucidate the formation of the “contradictory” tilted
blocks with topographically westward and geologically eastward sense of tilting. This suggests that the
spreading mechanism of the Sea of Japan changed from the “active rifting” at the early stage to the
“passive rifting” at the later stage at least in part.

4. A close relationship between the spreading of the Sea of Japan from the west to the east and the
crustal movement of the fore arc area must be taken into consideration. When the compresssion from the
Pacific side is dominant, the back arc area will be under the compressive state, and vice versa. The
crustal dynamics of the back arc area of Northeast Honshu might have been depending upon the lateral
compressive-tensile movement acting on this region in the Japanese Islands.

WACARMNEIMO I, FriREFPRPcz, B
H~BTEIE SR O RIBBIC RS & T fE > /N
RO R i L O TR & IG5 D BH R

MEOHEE

R OB B 2 B2 7 BF 212, vaN Hise

Xhn. ZORRL, FBRILTCET ATERELHO
EENCRET B AR OB B, & OO O HELE
Br@B L, HABOHE rifting DEEC Lfhs o
ERTED. BANCTE O BEL SREORERTT S .

*  FRAPEZNMBPWFELE, T950-21 FHRHETEH - DRI8050.
Department of Geology and Mineralogy, Faculty of Science,
Niigata University, Niigata 950-21, Japan.

(1896) it % b, 195041 h HE0FEMRIZ AT T ORFEE
X O NEHCERILENTE . Thbit, BEREEHR
# (Jo& x% Bot, 1961, ¥ MakiyamA,
1979), #4147 e @i (¥, RamBErRG, 1963a),
EEABAEMm (KFF, BeLoussov, 1954) 7o K@K 3l
L“C&Z) ENTEBTHAS.
Ihbhbbbdb & e, BHZEOIEERCIL,

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

200 i

ERRNCRILD 2200214 7hD0, 123K FHED
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Fig. 2 Index map of study area.
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Fig. 3 Distribution map of folded structures in
Sabaishi-gawa area.
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Fig. 4 Four types of faults. A : reverse overlap fault. B :
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normal gap fault. C : reverse gap fault. D :

normal overlap fault. f : fault. Arrow shows direction of apparent movement.
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Fig. 5 Stress trajectories based on overlap faults. Projection on bedding
plane reduced to horizontal (modified from HIRATSUKA, 1981, in Japanese).
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Fig. 6 Stress trajectories based on gap faults. Projection on the pressent
horizontal plane (modified from HIRATSUKA, 1981, in Japanese).
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Fig. 9 6,— 8, diagram of minor faults. (modified from HIRATSUKA, 1981, in Japanese).
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&% (Fig. 8).
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L Z AT, Fig. 9 D SIz>WT, REA F9BN &
A TNDERWSTHEB E, WTFRITOWT S RP TR
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Fig. 10 Probable elucidation of blanc zone
between R type fault and N type fault.
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BRNZA TOEEL TAHZ LI W EHEINS, A
KR, EEIEHOKRINCHE O 2 R
HN21 7OMBL, WTFHEHORARMCRET AN
ZATOMBEDHFBIIRFLE . LAl &
b, TRNETDEZA, REA FORBIHEST LTHRE
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Fig. 11

Granitic massifs in the northern part of
the Niigata Prefecture.
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ZOFEEE—INCIERT B b DERIE F L,
PricE (1959) W@ & % REMEMIEMR O N%EEx Zh bl
R OBERELRCHATHAZI L LI -THELRA
(FEH - 848, 1970 . T7cbb, BUAERL~HE=R
WA LITERS AR, LRiirgttos 1 @B ok
X DR E T HEE T, $HEH A OREMEMHER
BB R, T, RERHTEOEER X 5 s
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Fig. 12 Schematic cross section showing the formation of contradictory
tilted blocks (UEMURA, 1979, in Japaese).

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

FOLAME MBI 3517 2 BB LR OE i e & iR 207
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. 1 DA O TRIICRE Lic LRE DR
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BB, EEORRTHHH, TR DT
¥ (1985) AT WB X 31, BAREOH AL DEAR
B HRT, “listric fault system” & & » CHEBETHOMN
BEATH B, GBes (1984) DR Lz gk R DM
ER (Fig. 13) DM T 5 “listric fan” 233
~DEBHMABEYERT A LIIBATHY, FOUE
HOEF~NEET A HHEE R T A Z &L HBOET

E

NORWEGIAN BASIN

Top Palaeocene

N\ Base Chalk

Hanging Wall
Shortcut Fault

Fig. 13 An example of a rift type extension tectonics with “backward” tilting by listric faults (GiBss,

1984).
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