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OBSERVATION OF CRUSTAL DEFORMATION
AT OURA OBSERVATORY AND ELECTRO-OPTICAL
DISTANCE MEASUREMENT IN WAKAYAMA BASE-LINES

By Tamotsu Furuzawa, Shuzo TAkeEMOTO, Kensuke ONOUE,
Fumio Ouva and Masaru YAMADA

Synopsis

The results of observations of ground-strain and -tilt at Oura observatory since 1972, car-
ried out by the super-invar bar extensometers of bow-string type and the tiltmeters of horizontal
pendulum type, are firstly reported. Next, results of distance measurements of three base-lines
in the Wakayama district, made with the geodimeters of model-6 and -600, are reported.

In 1972, many noticeable shocks ranging in magnitude from 3.0 to 4.5 were occurred at
the lineament along the Hanayama-Oura line. The trends of strain accumuration obtained
from data of electro-optical distance measurements for the period from 1978 to 1985 were sig-
nificantly different from those obtained for the period from 1969 to 1975. These strain changes
may be related to the seismic activity in this region.
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Fig. 1 Locations of Oura observatory (+), Wakayama base-lines of electro-optical
distance measurement and leveling route (G.S.1.) in Wakayama city (upper)
and arrangement of instruments in the gallery of Oura observatory (lower)
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Table 1 List of observing instruments

Observing instrument Mark | Azimuth | Span or Period Sensitivity
Super-invar bar extensometer EE N69°W 5.00m 1.47 X 10-8/mm
of bow-string type EN N18’E 5.00m 1.95%1078/mm
Tiltmeter of horizontal T-A EI8°S 15.56sec 5.4%x10-%'[mm
pednulum type T-B S18°W 15.74sec 5.2x10"%/mm
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Fig. 2 Monthly plots of ground-strains and -tilts observed with extensometers and
tiltmeters, respectively, at Oura observatory (left) and 13 months moving
averages (right).
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Table 2 Summary of electro-optical distance measurements in Wakayama base-lines from
1969 to 1985

—— Base Line
No - — Nagusayama Wakayama-jyo Oura
Date T - _

1 Mar 9-10, 1969 5542m.7824-3mm| 3869m.645+4 lmm | 7014m.066 +2mm
2 Mar. 12-13, 1970 79248 65244 .066 3
3 Mar. 18-19, 1971 778+4 .661+3 073+£5
4 Mar. 9-10, 1972 78242 65841 07942
5 Mar. 8- 9, 1974 77744 6632

Apr. 4, 1974 .047+3
6 Mar. 7, 1975 .7654-3 668 +2 043 +2
7 Feb.  19-20, 1978 62742 .0084-2
8 Apr. 4~ 5, 1978 75444 63542 7013.988 4-2
9 Feb.  27-29, 1979 75041 63743 7014.027 42
10 Feb,  25-27, 1981 77742 64241 05945
11 Feb.  24-26, 1981 78544 64043 05143
12 Mar. 8- 9, 1982 78442 65942 05442
3 Mar.  1- 3, 1983 78242 63741 06741
14 Feb.  28-29, 1984 78143 63743 05744
15 Feb.  26-27, 1985 79541 64041 06041
No. 1-10 Geodimeter Model 6

No. 11-15 Geodimeter Model 600
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Fig. 3 Ground-strains obtained from electro-optical distance measurements
in Wakayama base-lines and from extensometers at Oura observatory
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Fig. 4 Ground-tilts obtained from leveling data of G.S.I. and from
tiltmeters at Oura observatory
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Fig. 5 Released seismic energy in the square region (34°00/~34°2(Y, 135°00’~
135°20’) and number of earthquakes (M =3.5) per year.
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