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Geometry of fault traces on the northern terminal of the Tanna fault in
Izu Peninsula, Central Japan
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Abstract: We conducted a light detection and ranging (LiDAR) on the northern end of the Tanna fault,
central Japan, to obtain a 0.5 m DEM to trace small scarplets and offset along the fault. For an evaluation
of a magnitude of earthquakes generated from active faults, it is important to decide terminal points. It
is, however, difficult to find them, because a displacement is getting small and traces are branched off
toward terminals. Airborne LiDAR is a useful tool to measure detailed topographies, and to find fault
scarps especially for places covered with trees. Between the Tanna fault and the Hakonemachi fault,
there is a gap of earthquake faults at the 1930 Kita-Izu earthquake (M 7.3). From a result of detailed
analysis of topography with 0.5 m DEM, active faults in this area are separated into two types. NW-SE
trending traces with right steps are interpreted as surface ruptures around the end of the Tanna left-
lateral fault, whereas E-W trending traces on the rim of the Hakone caldera seems to be caused by
gravity-control on the summit of mountains.
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Fig. 1. Map of a study area and the surface fault of the 1930 Kita-Izu Earthquake.
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Fig. 2. Active fault map at the northern end of the Tanna fault. A blue line box is a
measured area of the airborne LiDAR. Black line boxes show locations of the
detailed maps of Figs. 4, 6, 8 and 11.
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Fig. 3. Distribution map of the density of the ground data of airborne LiDAR (left) and a shade map with 0.5 m
DEM (right).
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Fig. 4. Detailed fault traces on the shade map with 0.5 m DEM in the area on the east of the
Hakone Pass.
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Fig. 6. Detailed fault traces on the shade map with 0.5 m DEM in the area on the south of the
Mt. Kurakake.
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Fig. 7. Topographic profiles of fault traces ¢ and d in the area on the north of the Mt. Kurakake.
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Fig. 8. Detailed fault traces on the shade map with 0.5 m DEM in the area on the south of
the Mt. Kurakake (2).
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133




780

Q=
m

’ 670 S_W __NE

775

770

/ 665 3 V
s &

/i 660 -

765

760

655 /
650

\,
Elevation (m)

755

Elevation (m)

750

/ V:H=1:2.5
7 12m / 645 7

745

4 /’ T T T v J
yd Ve / 6404 20 40 60 80 100
d
- ’ Distance (m)

740 e
/

V:H=1:2.5

735

j J
w h1-ht ) m

730 |

725

Elevation (m)

720 1

795

I I [ I I
20 40 60 80 100 120 140 160
Distance (m)

660 Sw NE

m
=3
o
(5
\
Ay
L

=2}
@
=}

\
3
Elevation (m)
2

V:H=1:2.5
20 40
Distance (m)

/ ViH=1:2.5

0 20 40 60 80 100 120
Distance (m)

C

635

WNW h2-h2' ENE
h2 h2’

790

785

780

m)

775

770

Elevation (

765

760

755

750

AN
/ N

745

V:H=1:2.5

740

T T T T T T T
20 40 60 80 100 120 140 160 180 200 220
Distance (m)

%10 X,

FEAI DEM I L fER L7218 h L— A g, h, i BL OV ORIERiEX. A Wrim OALE X5 8 KITRT.

Fig. 10. Topographic profiles of fault traces g and h in the area north to the Mt. Kurakake.

134




FHIRMTIE AL 36 1 2 Wi A HUTE D 53 A TR

911X RS X OB IR X & IEWTE O3 4. TEETE b L — R k OHEET
2 55 12 IS, 1EWE B L — A 1, m 3 KO n OHIEWTE A 5 13 KIZE
nENTT. HIBREROCEMAEITILE & Uc. SO T mHEs, o
v 7 AOBIIBEAF DG EHI R STV 2 TEWTE DN E % 7~

Fig. 11. Detailed fault traces on the shade map with 0.5 m DEM in the area on the north of the
Tashiro Basin.

135



‘uiseq OJIYSE], OU} JO YIIOU dY} U0 BaIe 9y} Ul I 9ok nej Jo sojgoid omydeiSodoy, "z1 S1

)R TT S RIET QEUGSE REUGHA QO T —A N BUGEELN R 0 T 2) NG R R Tl
(w) soueysig (w) soueysiq
0ol ovl oL 001 08 09 o 0z 0 09l ovL ozl 0oL 08
, ) , ! , g . ) , , ,
#1065
G'CL=HA \ §ch=HA
55
m
005 2
2
=
s95 >
2
0.5 /
/S :
/ [¢]
55 v 59 S
R 2 \ weg g
085 059 —~
an DA ms y 2
559
\\ 099
\ 599
A a
(w) souelsig aN R MS | 0.
0zh 004 08 09 oy 0z 0 !
o1
(w) aouelsia
G'C¢'l=H'A 00l 08 09 oy 0z
m ov9
e m
.D:w (o]
5 3
=} =
3 059 S
N . e 3
£ €L ggg AT & 559
aN A€ MS aN AL MS

136



1T 2 Wrfd 22 M D3 AR TR

Hhiz

Ui

FHARWTE AL

‘urseq OIIYSE], OU) JO YIIOU dU) UO BAIE Y} UI U pue W sooexn jnej jo sorgoid orydesSodoy, "¢ "S1q
VR 1T ERIET QIR CREIHAR QO U TS W T v — A BUGERL ) 0 T2 NGA IEE K €T

(w) soueysiq (w) soueysiq
00} 08 09 oy 0z 0 00l 08 09 o 0c 0
ferdss

m G'CL=H'A > '\ m

o @

% \\\ﬁ \\\\ 088 m

= e - >

S L~ ad ses >

0is 4y LU ors
3N U-7U MS s U-LU MN
QU-¢ JU-L
(w) aoueysig
0oL 08 09 or 0z 0 (w) @oueysig
m m
o) )
g S
3 3
ENE! - MSM
2w e ZW o £I-€l
ENE] , MSM
A
(w) aouelsiq
oz} 00} 08 09 o 0z 0
(w) aoueysig G65

002 08 09} ov) 0z 004 08 09 or 0z ooom GZL=HIA \ %
009 <
9
- . ors w.
G'C¢ L=H'A s09 2
3
GYS | =

ENE} MSM
<<l

(w) aouelsiq

<
Q u
e}

[re]

o
-
©

0c 0

098

\
(w) uoneas|3g
[te}
o8
=
1l
T
>3
o
> )
2 2
(e} [}

o n
~ ©
wn 0
= \
\
\
\
\
‘\
e
A
\| ©
v
\
\
\
\
\
: <
o
(=2
n
(w) uoneas|g

w
4
i
=
7
=

Ju Lw ~
- I o AL

137



