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Abstract: Seismic waves of an earthquake were accidentally superimposed on a seismogram
by a receiver array prepared for seismic exploration. From the travel time difference of the
seismic waves, it seems that they passed through a layer with velocity of about 4.6km/s. If this
velocity is one of the P waves, then the layer might be upper crust. If the velocity is one of
the S waves, then the layer might be upper mantle. These seismic waves are considered to be
coda waves, because they were coherent, arrived at the array in succession without attenua-
tion for 4 seconds and showed no dispersion, which occurs often in surface wave propagation.
However, it is difficult to tell whether they were P coda or S coda. Amplitudes and spectra of
these seismic waves are not uniform in all receivers. This may indicate a local change of
structure near surface. Dip changes and discontinuities of reflectors are seen below the array

in the CMP stacked seismic section.
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HMEEEROZIRR T L —CYay MfflELR o 72
EARMBZ BRI, 7L —WiROEREDP L HME
WILEEAbkm/s BREDB A Bo /-2 LHEESNA.
FORGEPHE L TEB-/2E 35 & LA, SHEET
L=y MVEEIS LAWY, BBEKIEIae -1V
V=R L, FAELRT V- OEZIREAIT4s 1T o TH
FEETIIRA LHBRL, RKEFEOERBRFIZES WD 5H
BEVPREEIRIEDDL, A-FETHALEZLN
L., L LI—FEFPPI—FELS I —FEIDOH
WIE T2V, HMBRBFERIEE AT MVIEEFIRET—
FRE V) DI TR ZIRAMEIC X ) EORIIED
A, ZHIEHTH km T COHBEREL KL T3
LZzxbhhd. CMPEAWTH T ZIREET L —fHaT
BT OIEFEAL, B i ons.,
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BEFEEOHGEETIIATREY BB SEHEMNE
R Lo ZiRer CIRAHERC BT 2 982 > a v P EEk
E LTSRS 2 (EBRESES, 1979, 1989). EKEO
Ta v MNREERICIE, REESCSEFEEDae -1V Y
kAKX, ZEREERSICERT ST v ¥ L A XHNRA
T5 EZLIBEETINEH CBRICERBES
Tay MREEICIRZ . BABMEBIIRMEREICE - T
JAXTHYVBEEIT -V RERBTHRESNS, —

*HER i EEL (Geophysics Department, GSJ)

H, TNETV-HERIE LTALBECE, AEL
ZIREEH P WZIRBHE L ZHOFZIREE) TBHISh
TELVESFEELNS. RRTEIOBERDOY 3 v
I EEER A AN L 2 OFIC OV TER T 5.

2. ¥ — %

19964E 2 A 3 H 4R 9 BE1343507 12, KRB H J7 i
(141.219°N, 36439°E) TREIEDIE 840.5km, 7 =
Foa— F420MBIFIBELL GE1X). ZOBEIE
REEEEARD180km IS BT A HEBEKHT (MEBHELEHE
) CRERTH- 7205, BEFEEOZERT L — B
1Mo CHI~CHI44) & oT, AIBE (81D
SP) KT AHIRENICEE L CHERICEA ST
72, BE1RICBEBOITETRT.

HERFO SRS T L — S FEH & B0 BRI IR
B3, EEOFIIERLHITESHHE Lo k5
¥20m Th 5. SHET L —0SWAKIT144 5, BB
(310m, & E131430m TEARIRICES. 7L — L ER%E
ERERE 7L — L OXMAIIHE6°TH S, B
—EHRICEY % kEH200m OAEFEET, BEEs
HICBE=ROBIKENGH TS (HBEITS, 1976).

F2RICHEROY a v MNESREBME, S 3 5HBD
WEOY a3 v MG EHENIRIEZ /RE L ORT. WED
REME, TIRMBRZEDLLZ WV, 52 M (a) DIZIFE
TREBOEBRVPBEARMENR (DT, #ER <, 7
L —Ws COERZEIIM125ms, RN HE I3 11.4km/s

Keywords : earthquake, seismogram, seismic exploration,
coda wave, receiver array, CMP stacked section
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Fig. 1 Location of the epicenter and receiver array. The
solid star and solid square in the inserted map represent
the epicenter and the receiver array site, respectively. In
the enlarged map, the layout of the receiver array (from
CH1 to CHI44) and the artificial source point (SP) are
shown. Tertiary tuff dominates in the hill and Holocene
deposit in the plain. The base map is from the topog-
raphic map “Kiryu” at 1:25,000 scale published by the Geog-
raphical Survey Institute of Japan.
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8 4 HIE36°N (2o 7o K HE~ BRI T ORE TH
% (ISHIDA, 19927% figngil). BiEIZKFERT 70k
EAEIAE T 5.

3.1 HWERBOBEER

RIS 7 BRI B ARWEHE 2 b Fho 1 AR TR
FHEAT T T VRELTIUEDLY, B L>oLEF
DT4VEVETLVY-b, 25T L —bEED,
T V—=NZIZIZET» O FEEE LTAF L2 L HEES

E TR %R (1998 F49EHESS)

F1k HWEREHET

Table 1 Specification of the seismic data acquisition.

Receiver MarkProducts UM2
Frequency 10Hz
Receiver Point Interval 10m

No. of Grouping 12/Receiver Point

Seismic Source 400kg Weight Drop from 3m height

Sotirce Point Interval 10m

Source Pattern Shooting | 2m Interval x 5/Source Point

No. of Vertical Stack 2/Pattern Point

Recording System OYO GEOSPACE DAS1 24bit Recording

No. of Channels 144CH
Sampling Rate 2ms
Record Length 4s

Recording Filter 8Hz~125Hz

Source-Receiver Spread (1~44)-Source Point-(45~144)

N5, 7L —MmOEREIZEDS O TEEET OB
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Fig. 2 Shot records.

(a) Shot record during the earthquake. (b) Shot record three minutes after the earthquake.

All channels of both records are scaled identically so that relative amplitudes are preserved. The receiver point interval is

10m and the total number of CHs is 144. The array is 1430m in length and almost linear. The position of the artificial source
point (SP) is between CH44 and CH45.
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Fig. 3 Power spectra of the shot records in the time window between 1.5s and 4s.

(a) Power spectra of shot record (Fig.2 (a)) during the earthquake.

(b) Power spectra of shot record (Fig2 (b)) three minutes after the earthquake.

Power spectra up to 40Hz are shown with the largest amplitude equal to the trace width. Relative amplitudes are not preserved.
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Fig. 4 Schematic cross section
hypocenter and the receiver array.
The Eurasian plate (EUR), Philippine Sea slab
(PHS) and Pacific slab (PAC) are schematically il-
lustrated in the east-west cross section along the
latitude 36° N (simplified from ISHIDA (1992)). The
solid star and the solid square represent projections
of the hypocenter and the receiver array site into the
36° N cross section, respectively.
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Fig. 6 CMP stacked time section below the array.

The receiver array was spread between CMP505 and 785
as indicated by the thick line over the section when the
earthquake occurred.
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