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Regionality of Vp/Vs in the upper crust of Hokkaido, Japan.

by Takeo MORIYA
Department of Geophysics, Faculty of Science
Hokkaido University
( Received March 16, 1983)

Regionality of Vp/Vs in the upper crust of Hokkaido is investigated. Average
values of Vp/Vs were obtained in five regions using shallow earthquakes and quarry blasts
which were observed by routine and temporary seismic stations. In the central and northern
parts of Hokkaido, standard value of Vp/Vs is estimated to be 1.75 and in the southwestern
part including Oshima peninsula, to be 1.71. In the western part of Hidaka mountains,
observed values of Vp/Vs fall in a range between 1.8 and 2.3, but in the central and eastern
parts of Hidaka mountains, the most reliable value of Vp/Vs is obtained to be 1.68 from
quarry blasts.

The local difference of Vp/Vs in and around Hidaka mountains causes large error
to estimate the origin time of hypocenter determination using Vp/Vs without any corrections.
An appropriate station correction for Vp/Vs or Qomori’s coefficient k£ improves the accuracy
of hypocenter determination. Two examples of the improvement are showed in this study.
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Fig.1. Distribution of routine and temporary stations used in the study.
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Fig.2. Wadati diagram for earthquake Fig.3. Wadati diagram for earthquake
of Rumoi which occurred on Jul. 17, of Teshio which occurred on Mar.
1978, observed in the central and 14, 1978, observed in the northern
northern parts of Hokkaido. part of Hokkaido.
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Fig.4. Wadati diagram for earthquake Fig.5. Wadati diagram for earthquake
of Rumoi which occurred on Jul. 09, of Rumoi which occurred on Apr. 19,
1979, observed in the central and 1981, observed in the central and
northern parts of Hokkaido. northern parts of Hokkaido.
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Fig. 7. Wadati diagram for Hidaka of western part of Hidaka mountains

mountain earthquake (M5. 9) which which occurred on Mar. 29, 1979,

occurred on Feb. 24, 1977, observed observed in the southern part of

in the southern part of Hokkaido. Hokkaido.
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Fig.9. Wadati diagram for earthquake
of western part of Hidaka mountains
which occurred on Jun. 27, 1981,
observed in the Hidaka mountains
region.
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Fig.11. Wadati diagram for earth-

Fig. 13. Wadati

quake of Hidaka mountains which
occurred on Oct. 03, 1981, observed
in the Hidaka mountains region.

diagram for earth-
quake of Tokachi volcano which
occurred on Sep. 26, 1980, observed
in the eastern and central parts of
Hidaka mountains.
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Fig.10. Wadati diagram for earth-
quake of western part of Hidaka
mountains which occurred on Sep.
20, 1981, observed in the Hidaka
mountains region.
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Fig.12. Wadati diagram for Takami
quarry blasts observed in the Hidaka
mountains region.

)— 1980 Sep. 26 15"37™ B
15 4
ol .
sl i
@
ET 1
=t ]
»loF q

L
10 15 20
P arrival time (sec)

149



150 e R B

=
T

S-P time (sec.)
$-P time (sec.)

o
Tt

...............

P arrival time {sec) P arrival time (sec))

Fig.14. Wadati diagram for earth- Fig.15. Wadati diagram for earth-
quake of western part of Hidaka quake of Oshima peninsula which
mountains which occurred on Jan. occurred on Jul. 28, 1973, observed in
13, 1979, observed in the Hidaka the southwestern part of Hokkaido.

mountains region and southwestern
part of Hokkaido.
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To=Tp— [Ts-p/(Vp/Vs—1)] (2)

TRDHZZ EHTE 2 (JAMES et al, 1969), ==
TTs-phic5#H& L, Vp/Vsonflie L T1.73
& 2.0 ZQAMUAL CRIRRMDZEZFTHT 2 2
1.8 L) RELBENGELTWBZ ED b
5. LY TsphREL L 2I1IE ZDBEIIHK
T 5.

BAAMED S AT TS Lo P#
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observed are added in parentheses.
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Fig. 17. Comparison of the aftershock distribution of Hidaka
mountains earthquake (M5. 9) of Feb. 24, 1977, determined by
the four S-P times method using the stations of MSN, KMU,
MYR and IWN, without correction (top figure) and with
correction of +25% for Qomori’s coefficients of MYR and
IWN that laid in the eastern part of Hidaka mountains
(bottom figure).
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Fig.18. Comparison of the aftershock distribution of Hidaka mountains

earthquake M6.7, of Jan. 21, 1970, determined by the four S-P times
method using the stations of URA, KMU, HOO and TAY, without corec-
tion (right figure) and with correction of +209% for Oomori’s coefficients
of HOO and TAY that laid in the eastern part of Hidaka mountains (left
figure).
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Fig.19. Comparison of the aftershock distribution showed in
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N55°E direction, without correction (right figure) and with
correction (left figure).
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