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An Estimation of Fault Related Structures by Means of One-dimensional Gravity Surveys
—~Case Studies at the Katagihara Fault and the Fumotomura Fault—

Sachiko IWANOU" | Yoichi FUKUDA" and Tatsuya ISHIYAMA"

Abstract

O O In order to evaluate the capability of one-dimensional microgravity investigations, we carried out
two test surveys across the Katagihara fault in the southwest of Kyoto basin and the Fumotomura
fault at the foothills of Suzuka Range. Since seismic reflection survey had already been carried out in
these faults, the Bouguer anomaly due to the fault structures was expected in advance at an order of
0.1 mgal across the Katagihara fault and less than 0.1 mgal across the Fumotomura fault. 1t was also
estimated that the spacing of the gravity points should be less than 50 meter to reveal the structures.
We therefore conducted precise gravity measurements using a LaCoste & Romberg gravimeterd G-
typel at about a 50 meter interval, and also carried out leveling surveys on the same points using a
Wild NA3000 digital level. Moreover, we paid much attention for terrain corrections using the 50
meter DEM] Digital Elevation ModelOprovided by Geographical Survey Institute and partially using
a 10 meter DEM compiled by ourselves. Consequently, we achieved 0.1 mgal level precisions for
almost all the survey points. Using the gravity anomaly data, density structures in both survey areas
were estimated and compared with the structures obtained from seismic reflection survey. The
main results are as follows[D 100 comparatively simple structures are obtained to explain the gravity
anomaly in the Katagihara fault] 2(0the density contrast between the basement and the sedimentary
layer is 0.58 g/cm? in the Katagihara faulf] 3Cho gravity anomaly due to the displacement on the fault
plain is observed in the Fumotomora fault, and 400 possibility of a high density layer is observed
beneath the Tokai Group. Although the gravity survey has some limitations and drawbacks, it
certainly gives us useful information about the density contrasts. Moreover, one-dimensional gravity
survey is quite easy to conduct with very low cost. We therefore recommend that this kind of gravity
surveys should be carried out whenever seismic reflection survey is conducted.

Key words0 gravity surveylmicro-gravimetryOseismic reflection surveyKatagihara faultCOFumoto-
mura faultd density structurel] Bouguer anomaly

goooOoOoOooOoOoOoOoOoOoOoOoOOOOOOOOCOOOOCOOOOOOCOOCOOOOCOOODOOO
gooooo

tboooooooooooo
b0 Graduate School of Science, Kyoto University

— [ —



00 0 g

gbobooooboobooboobobbooboonog
gooboooooboooooobooobooobo
gboobobooobooboooboboboooboo

gooooobbooooooooboobDb 100

kmOOOOOODOOOODODDODOOOOOOO
gbooobooboooboobobobooboobooobog
gboboooobooboobobooboobo
000oo00o0modooDkmOOOOODOOO
gbooooboboobobooboboobooboo
gboboboboboooboobgroooog

gboboboooobooboobobooooog

oobooobooo200000000D0000O0
gboooooboboooboboobooboonoo
oooobooboobooboboobooo o
gbooooboobooobooooboboobooboo
gboboboboooboooooboon
gboooobobooobooboobobooog
gbooooboboobobooboboobooboo
gboooobooobooboobobooboobo
ooooooboooboobobobooobonbog
gboobobooobooobooobobooo
gbobooooobooobooboooooobobo
oooooobobooobobooboobooboog
gbooboooooboobobbooboooboooboo
gboooooboboooooboboobono
oooobooboooboobobobobooooog
gbooobobooobobobooboboooo
gboooobobobooboboobooboooog
oooooobobooobobooboobooog
gbooooobooobobooobobooboobo
gbobooboobooboobooboobobooboog
oboboooobooboboobooooo
gbobooooobobooobobooobooo
gboooooboboooboboobooboonoo
ooooooooboobooboboooboonoog
gbooooboboobobooboboobooboo
gbooobooboooboobobobobobobo
oooobooboooboboboboobooooog
gbooooboboobobooboboobooboo

gbobooobooboboboobobobooobo
bobooooobobooboboboobooobo
gboboboooooboboobobobbo
gbobooobooboooooobobooobo
bobooooboobooboobooboooboobo
gbooboooooboobobooobobooobo
gbobooobooboooboobobobooobo
oooosssombObpoooobDoooboooDo
goOiwmooombOnoooooooooooogoo
O0o0obo0ooooog 100 20000 nbD0OO
boboooboobooooboooboobo
gbobooooobobooboboobobooobo
gbobooobooboobooooobobooobo
oooooooooooogs3omboooon
g2ombboomoobobobooobog ot
hgal 0000000 OD0O0OO0OOOOOODO
gboboboboboboboobobobbo
gboboooboobooooboboboobo
gboboooboobobuobooobobooobo
gboboboooboboooboooboboobbo
goobooooooboboooooboboboobooo
DOod0oO0o0O0omealD00O0OODOOODODOO
boboooobooil1obooboooboboobo
gboboooboobooooooboobooobo
gbobooboooboboobobooboooobo
goooooo

nooooooooooooo

gboboooobooobobooobobobbo
OO00o00O0 1kmOOODODOOODOOODO
gboboooboobooboobobobooobo
gboobobooboboboobooboboobo
gio0bobooobobooobooboobobbo
gboboooboobooboooobobooobo
gboobooooboobooooboboboobo
gboooooobobooobobobobbo
gboooooooboobobobobobooo
OoOooOoeomoooooooonoon
gboobooobooboobooooboboobo
gboooooooooooobobobooreermy
OO00oooOoOoowennoooooooooon

— [ —



s

c Ay

i,

itk m
B
:'r"n-if\.

NP |

NN

b ij,'i’\{, e :

4 et

T T,

1shivama-sanchiffe

Ni
i
:

Taius depasits

-
| '7/ Terrace gravel

_ %%i Oszka Group
p

i, TN Y s
Mozume H Paleczoic Rocks

Stack Line of
the Ssismic
7 Reflaction Suryay
and CDP number
\ Katagihara Fault

obiooooooobooooooooooooobooomieroononom
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Association, 19670
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Fig.0 20 Seismic reflection profile across Katagihara Fault.
Broken lines show the boundary between basement and sedimentary layer] Research
Committee for Active Faults of Kyoto City, 19970
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Fig.[1100 Seismic reflection profiled] Research Committee for Active Faults of Kyoto City,
199700 and subsurface density structures determined from Bouguer anomaly.
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0 b0 Calculated Bouguer anomaly(] solid linel

based on the structure shown inJ alJ and

observed Bouguer anomalyl open circle[T]

0 cl Differences between calculated Bouguer
anomaly and observed Bouguer anomaly.
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Fig.[141J al] Subsurface density structure determined
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from Bouguer anomaly(] solid line[T]
Broken line shows subsurface structure
based on seismic profile across the
Fumotomura fault.

0 b0 Calculated Bouguer anomaly] solid line[]
based on the structure shown iriJ alJ solid
line, and observed Bouguer anomaly

[J open circle[T]

O clO Differences between calculated Bouguer

anomaly and observed Bouguer anomaly.
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Fig.[150 Seismic reflection profiled Research Committee for Active Faults of Mie
Prefecture, 1996001 and subsurface density structures determined from Bouguer
anomaly. Broken line shows the boundary between basement and sedimentary

layer(] Ishiyama et al., 199901
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Banerjee, B. and Das Gupta, S.P.00 19770 Gravitational
attraction of a rectangular parallelepiped. Geophysics,
42, 1053-1055.
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Rapid gravity computations for two-dimensional
bodies with application to the Mendocino Submarine
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