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This study aims to reveal Late Pliocene to Early Pleistocene geomorphic and structural

evolution of the Omine Belt, North Fossa Magna, central Japan, associated with tectonic movement

of the Itoigawa-Shizuoka tectonic line. A comparison of the paleomagnetic directions of a distinct

wide-spread tephra, which is exposed in di erent areas, is useful to detect tectonic rotation because

it gives instantaneous paleomagnetic directions from proximal to distal areas. The Omine-SK

tephra with an estimated age of . . Ma is distributed in the Omine Belt as Omine Welded Tu

and in the west Tama Hills of the Kanto Plain as a co-ignimbrite of the Horinouchi Tu . Pro-

gressive alternating field and thermal demagnetization experiments reveal that both tephras have

reversed paleomagnetic directions that are almost identical to each other. As the west Tama Hills

had been in a tectonically stable area since Late Pliocene, there might be no vertical-axis rotation in

the Omine Belt. Thus, the Omine Belt would not be a pull-apart basin with left-lateral strike-slip

faulting between the Otari-Nakayama fault and the active fault system of the Itoigawa-Shizuoka

tectonic line.

: Itoigawa-Shizuoka tectonic line, Omine-SK tephra, paleomagnetism, Early Pleisto-

cene, thrust front migration
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Plio-Pleistocene Behavior of the Itoigawa-Shizuoka

Tectonic Line in Northern Nagano Prefecture, Central

Japan: Paleomagnetism of the Omine-SK Tephra
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Fig. . Index map of the Itoigawa-Shizuoka tectonic

line (ISTL), Omine Belt in the north Nagano Pre-

fecture and Tama Hills in the western flank of

Kanto Plain, central Japan

Shaded area indicates the North Fossa Magna. Bold

line on the ISTL indicates the active fault system.

AMR, OKH and PHS are the Amurian, Okhotsk and

Philippine Sea Plates.
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SK

Fig. . Geology of the central to south Omine Belt

and surrounding areas, and sampling sites for the

Omine Welded Tu

Geologic map is simplified after and Yamada

( ) and Kosaka ( ). are the sampling sites

for the Omine Welded Tu . EMF, KF, ONF and TF

are the Eastern Margin fault of the Matsumoto

Basin, Kamishiro fault, Otari-Nakayama fault and

Terama fault.

;

; ;

;

;

.

. Ma

m

SK

SK SK

. . Ma

; ;

. . Ma K-Ar

FT

;

;

Kd

Kd

SK

et al.

++*

,

#

+323 +33+ + 0

#

+3//

+3/2 +32- +323

+32-

+323 +332

+330

+ 10

+ 1/ ,***

+332

-**

+331

++*

,*** ,**-

,***

++* ++*

+ 0/ + 0

+331 ,*** ,**-

+ 0 + -

,

,**/

+3-- +3--

+3/2

+3/2 -

+33.

+33.

, +33.

,/ +3/3

,*** ,/ ,

,**,

,**,

,

++*

0 ,

, / -

+ 0



����

� � �
�

� �
� � �
� � �

� � �
� �

	 
� � �
	



� 	 

� �

� � � �
� �

� �
� � � � � �

� � � �
� � �

�
� � � �

� �

�� ��� ���������������  
!"!#$%&'�()*+,-./012�3 4
5 67 !8�9:!$:9;2<=>? @A

!BCDE *F% GH%IJ !KL
"LMNOP!QRS:��� TH%IJ
!ULM VWXNOP!QRS:������ YZ[�% \]^_`S2a�5

�  !TY�%'bcd�ef3�g�:VWXI� h^ijk��% 9$l.*)2a�mno
p�� q !j;2 rs�tu5 vw� `Ox.X ^ij

k! r!j;2yz{|}\~�
�yz�}\~

��Yjk!��% ����g�9�%�x./N � �
_��_�����Q��_�_�_��W2a��� �u5 @A ��!����g�9 BCDE *F
�2�au5 @A �% �@���u�!�x. ��% � ���m`Ox.X ^ij
/jk2 ���u ~� D�h�x./��¡6 k��¢£�¤!8��\¥¦§�¨©�ª5!� «

!^ijk2 ¬��u5  ª��!@A� �!m!^ijk! r!j;2 ��u5
% Q��_�_�_��W2a�m¡6 !^ 45@A �% «�! ¬!^ijk
ijk2 ¬��u5 BCDE *F�% TH! !®¯ r!j;2 ��u5 @A !BCD
ULM VWXNOP!QRS:����� ���° E *F��% `Ox.X ^ijk��8��\¥
±��W2a�m¡6 !^ijk2h@A� ¦§% ���m²�ª���5� �

¬��u5 �@�!^ijk �x./jk!� ��m²�ª5!� «�!m!^ijk! r!j

� ����� �	
�������������

�

�

�

�

�

166

Fig. . Geology of the west Tama Hills and sampling

sites for the Horinouchi Tu

Geologic map is simplified after Takano ( ).

are the sampling sites for the Horinouchi Tu .

Fig. . Geologic columnar sections of the Oyamada

Formation of the Kazusa Group intercalated with

the Horinouchi Tu (HU )

Location of the Site are shown in Fig. .
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Fig. . Progressive alternating field and thermal demagnetization (PAFD and PThD) results for representative

samples of the Omine-SK tephra plotted on orthogonal vector diagrams

Solid and open circles are the projections in the geographic coordinates of remanence vectors on the horizontal

and north-south vertical planes, respectively. Unit of magnetization intensity is Am .,

/
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SK

Fig. . Equal-area projections of site-mean remanent magnetization directions of the Omine-SK tephra

. Site-mean (open circles) and overall mean (open rectangles) remanent magnetization directions of the Omine

Welded Tu . Remanent magnetization directions are projected in the upper hemisphere. Gray ovals cor-

respond to the confidence cones of the overall mean remanent magnetization direction. mDec and mInc

are overall mean declination and inclination. , , N are radius of confidence cone ( ), Fisher’s ( )

precision parameter, number of sampling sites. are the sampling sites for the Omine Welded Tu .

. Site-mean (open circles) and overall mean (open rectangles) remanent magnetization directions of the Hori-

nouchi Tu . , , , are the sampling sites for the Horinouchi Tu .

. Site-mean remanent magnetization direction (open rectangle) at Loc. , determined by combination of stable

remanent directions and best-fit demagnetization circles following the method of McFadden McElhinny ( ).

mDec and mInc are declination and inclination of site-mean remanent magnetization direction. Nd and Nc are

numbers of stable remanent directions and best-fit demagnetization circles. A -J and A -J are the specimens

for PAFD and PThD. Four open circles are the stable remanent magnetization directions of specimens pro-

jected in the upper hemisphere. Dashed and solid lines are parts of best-fit demagnetization circles projected in

the lower and upper hemispheres, applied for principal component analyses by progressive demagnetiza-

tion experiments. The arrows indicate trend of remanent magnetization direction during progressive demag-

netization experiments. Gray oval corresponds to the confidence cone of the site-mean remanent magneti-

zation direction.
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Table . Site-mean paleomagnetic data for the Omine Welded Tu and the Horinouchi Tu .

Omine WT and HU are the Omine Welded Tu and Horinouchi Tu . Latitude and longitude of each locality are

shown as the World Geodetic System . S and D are strike and dip of sedimentary rocks immediately beneath the

Omine Welded Tu . Nd and Nc are the numbers of stable remanent magnetization components and best-fit great

circles to calculate the site-mean remanent magnetization directions. D and I are declination and inclination of in situ

site-mean remanent magnetization directions. Dc and Ic are declination and inclination of tilt-corrected site-mean

remanent magnetization directions. MAD is averaged maximum angular deviation of stable magnetization com-

ponents. and are radius of confidence cone ( ) and Fisher’s ( ) precision parameter. and are latitude

and longitude of virtual geomagnetic pole.
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