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S_éjiémicity In North-Western part of Japan

% Seismicity in one
year at NW Japan.

Y Dense seismic
events around
volcanoes.

* Linear
arrangements of
micro sismicity along
the Atotsugawa fault.

% Evidence showing
Atotsugawa fault is an
active fault.
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Characteristics of seismicity

along the Atotsugawa Fault

(1) ENE - WSW trending right-lateral,
active fault in NW Japan. Many
micro-earthquakes along the fault

(2) Heterogeneous distribution along
the fault.

(3) Dense micro seismicity at both
ends of less micro seismicity region,
which are characterized by sallower
( <5 km) focal depth.



~ Characteristics of trace of the Atotsugawa
- Fault at the dense micro seismicity region

Complicated branching of
the fault in this region

— Barrier



Stereo projection of complicated
| L0 fault trace

Distribution of lineaments (Red bold line ; Atotsugawa faults)
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- '-Bjd?ifg_:ehole penetrating Atotsugawa Fault at
~ dense micro-seismicity region (2002 - 2005)
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Borehole Observatory
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Gas/fluid monitoring
system
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Purpose of penetration of
the Active fault
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Monitoring of fluid path
Chemical Reaction by seismic slip
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Ca'nd?i'él"ates of borehole sites

Several candidates
for borehole sites

More precise data
for fault trace were
required.
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Air-borne Electromagnetic
exploration

Determination of the best point for

penetration to the fault zone

Abundant fluid in fault zone

l

Lower resistivity in fault zone
Higher resistivity in host rock
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Results of Electromagnetic
exploration
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Exact fault
trace was
confirmed!!



Drilling Rig




Gas Sampling from drill-core and
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- Precise but complicated
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Profile analysis of the
Atotsugawa Fault zone

Classification of fault rocks from 50
m to 200 m depth

1) consolidated ,~ un-consolidated
2) contents of fragment
<30 % or > 30%

Consolidated

Un-consolidated

Fragment . .
J Cataclasite Fault breccia
> 30%
Fragment Proto
: Fault gouge
< 30% cataclasite
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Determination of fault core

(1) Dense development of fault gouge
zone (> 1 layer / 2m) is regarded as
minor fault core.

(2) Neighboring minor fault cores are
within 4 m, they are regarded as
single major fault core.

(3) The zones between the major fault
cores are damage zone.
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etween Fault zone architecture

A and gas profile
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Development of Fluid Monitoring System
(2004 2006 1st and 2nd generatlon)




~ Development of

‘ _._F|UId Monltormg

g System

AT (2007 2009 3rd
~_generation)

% Smaller the system
than 2nd generation
machine (but ugly...)
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% More stable and ' Ve
precise measurement

% Reduction of noise
and error

Pat.No. 2006-001295




. Anexample of unstable data acquisition from
= -, 1stto 3rd generations of our QMS
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Sampling rate of the gas = 1hour (== 0.5hour)

BRF R @BE Ll goismic Data: within 40 km from the observatory (from NIED)



. 4y generation Fluid
~_monitoring system

= _Ground Water Data
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~ Full-automatic gas purification
~procedure is implemented!!

¥
3

=1 - [i— -

T v % 1% - PPy [ - Ty —ir g
-—.l—'—| — ; =F
- - M .-
- = - -
k h""'. £ _.-T.... = I_...l
i

sl [RTRE e

Pl
.._'!_j
-
o
Iy
p —
#i
T
"
o
[Pt
-
in,
e
i
[+
L5
|
-
[

ol [ i s = = s S = gy = B e - T
—srpts | - - — | . —1—!— s —sprehs, | —ry —speeta | —reis, | = —=pats e | > =res
1 i - . 1 | i eaa BEE i} i i . Sl 1 a3 R

L?‘ ; I-'E- .-‘!- i a '-.; 1 E i !_1 l— -|£ L3 v I_ '-.-*_l i ll_ F ¥ li |-.-=_

11 12 13 L4 15 16 1y 1A 19

=T " " " i) " i W L FECTIONN Mgt [l e
- L g i, W e | S— ol i, | Py P -
e u e = e b | L b .u_..l. | . a | o
. I | ) I‘I 'l - -. L - L] - d
t oy E « Bt g o i £ LT I b I‘?r' iy | furé * TR H ht#.a lnl i i I_{- -'1. : f
21 2 3 24 15 26 7 I8 L]
T T Ernl - e il + T = o A = S, = FTE T ST T il = T Ty = T = T
e 1o o g L ity o g oty 1 T gty 2
e —pr, | e —_ A - e Tla | - L] —p, | L —
ks s I 6 n > % St L. g
= T = Talj i =T ;o - =Td " 2 - = "o E
o Tab- ' o 2 e T bpalk St | i B ":,‘_ by - fo ot T - B

k1 k] £ E | 14 EH 16 i E 1] L]

LR ree o a (LR (TS PO A R LT T el e e b [ i
Tl - = T e " == . .. ¥ =

koo o Y | o =] - | o, ol ey -
R 5 T | I ive. Yy Tl e i l )

= L __- w0 -\..i " I I} |- B .j L t .. ¥ y £ qj E . IJ-! i

41 a4k 41 a4 4% 44 &7 48

48 steps sequence for gas purification
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