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Abstract

In 1997, Akita Prefectural Government conducted a deep seismic reflection experiment to
investigate an active fault zone developed along the eastern boundary of the Yokote Basin.
We deployed additional thirty-six temporal seismic stations to record five dynamite shots for
this experiment for the purpose of a refraction/wide-angle reflection crustal study. Our data
provide important constraints on the velocity structure including lateral heterogeneity due to
the fault system. This paper outlines our observations together with travel-times and record
sections.

Key words : crust, structure, refraction, Senya fault.
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Fig. 1. Location map of 1997 seismic experiments conducted in Northern Honshu.
Small stars showed shot points conducted by Akita Prefectural Government (K-1 to 5).
Solid circles are our observation points. A seismic refraction experiment by the 7
Earthquake Pred1ct1on Program was carried out on an E-W line, on which ten shots
(L-1 to 6 and M-1 to 4) were detonated.
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Fig. 2. Detailed map of our observation area. The thick line indicates the seismic
reflection line by Akita Prefectural Government. Our observation sites and shot
points are denoted by circles and stars respectively. Thin lines running in almost a
N-S direction are fault traces in the western margin of the Yokote Basin.

Table 1. Shot times, locations and charge sizes of five explosions conducted by Akita
Prefecture in 1997.

Shot Latitude Longitude  Heightim) Date Shot Time  Charge (kg)
K-1  39-28-09.73 140-40-54.13 386 1997.10.18 15:21:43.947 50
K-2  39-27-33.30 140-37-05.11 115 1997.10.18  14:32:49.204 50
K-3 39-27-34.16 140-32-49.93 32 1997.10.18 16:05:14.736 30
K-4  39-26-12.55 140-29-45.55 25 1997.10.18 15:47:14.817 30
K-5 39-26-09.18 140-25-40.43 74 1997.10.18 14:51:58.789 50
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Table 2. Locations of observation sies.

HiE B3t fi

Station Name Latitude Longitude  Height (m)
1 thk36  39-28-08.40 140-40-56.28 380
2 thk39  39-28-13.80 140-39-4572 250
3 thk4l  39-27-52.92 140-38-52.08 190
4 thk42  39-27-40.68 140-38-28.68 170
5 thk43  39-27-36.00 140-38-07.44 155
6  thk4d  39-27-36.00 140-37-41.88 135
7 thk45  39-27-35.28 140-37-22.08 130
8  thk46  39-27-46.80 140-36-47.52 115
9 thk47  39-27-38.88 140-36-23.40 100
10 thk48  39-27-39.24 140-35-58.92 80
11 thk49  39-27-39.24 140-35-35.52 70
12 thkS0  39-27-35.28 140-35-07.80 60
13 thkS1  39-27-37.80 140-34-44.40 53
14 thk52  39-27-38.88 140-34-19.92 45
15 thk53  39-27-37.44 140-33-50.04 37
16 thk54  39-27-36.72 140-33-28.80 33
17 eri2l  39-27-31.38 140-32-45.06 31
18 eri22  39-27-25.88 140-32-32.31 29
19 eri23  39-27-18.75 140-32-11.14 29
20 eri24  39-27-0425 140-31-57.12 30
21 eri25  39-27-01.08 140-31-26.78 30
22 eri26 39-27-02.00 140-31-02.37 29
23 eri27  39-26-56.82 140-30-39.34 27
24 eri28  39-26-42.75 140-30-12.23 26
25 eri29  39-26-19.04 140-29-50.72 26
26 eri30  39-26-05.56 140-29-40.71 26
27 eri3l  39-26:03.51 140-29-25.36 26
28 eri32  39-25-44.71 140-29-03.14 27
29 eri33 39254771 140-28-34.87 25
30 eri60  39-25-56.85 140-28-15.55 25
31 eri6l  39-26-05.28 140-27-52.25 25
32 eri62  39-25-57.61 140-27-09.64 25
33 eri63  39-25-54.25 140-26-29.86 35
34 eri64  39-26:01.63 140-26-27.05 55
35 eri65  39-25-59.38 140-25-47.94 47
36 eri66  39-26-06.07 140-25-43.95 65
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Fig. 3-1. Record section for K-1. The reduction veiocity is taken to be 6km/sec.

Horizontal axis is an offset distance between the shot point and the individual ob-

" ‘servation site.

40

5)
= 30
7]
%
;.’ 2.0
©
A ﬁ 1.0
0.0 .
-15.0 -10.0 -5.0 - 0.0 5.0
DISTANCE IN KM
“ Fig. 3;2. Record section for K-2.
40 g I
© B =% = =
3 = ;%E ==
Q 3.0 :i';-f‘ =
S5 e
< = 3 §5§
T 1.0 inliieec
o L
0.0 R
-10.0 -5.0 00 5.0 -
:DISTANCE IN'-KM

Fig. 3-3.- Record section for K-3. °



FEWES < B 5 ATHEHH

b
)

pow
[—4 [}

T-D/6.0 (IN SEC)
[
=

o
=

-5.0 0.0 5.0 10.0 15.0
DISTANCE IN KM '

Fig. 3-4. Record section for K-4. ..

T-D/6.0 (IN SEC)
g w »
=) o s

g
>

e
=

10.0 15.0 ©20.0
DISTANCE IN KM ’

Fig. 3-5. . Record section for K-5.-

a— S AEE L CEIRIL, RHSOEEREEBIERICRD 5 2 EE2EAL. Tx OR
HEAE 22km TH O, BRERICE T KEETHEEO—EE L TibhiRiLE
AW A R RS AR I BB E T 0 5.

£ ay PIEOVWTHERR L T — s 2 R5B &, %Emé&hf%@%ﬁfﬁmuﬁ
B, BAGERZICHBDOBVWSSH L, Thid, MBFRIHEOLAERELRMLTVS
DTH»SH. TOBATESNF -4 %, HIENHIREERED 7 — 5 LRETNE
T a2ET, NENERBEIZCDET 25BN ORTEBEC >V THLVARE
BELNLHDEHFEINS.




Table 3. Travel-time data.
“very good”, “good” and “fairly good”, respectively.

Ak B®

Ranks of “A”, “B” and “C” show data quality indicating

Shot K-1

Station Distance(km) Azimuth(deg.) Travel Time(s)
1 thk36 0.07 0.0 0.04 A+
2 thk39 -1.64 274.4 0.50 A+
3 thk41 -2.96 259.9 091 B+
4 thk42 -3.59 255.6 0.95 B+
5  thk43 -4.12 255.4 129 C+
6 thk44 -4.71 257.3 1.39 C+
7 thk45 -5.18 258.2

8 thk46 -5.94 263.2

9 thk47 -6.54 261.7 233 C+
10 thk48 -7.12 262.4 233 C+
11 thk49 -7.67 263.0

12 thk50 -8.35 262.7

13 thk51 -8.89 263.7

14 thk52 -9.47 264.3

15 thk53 -10.19 264.4

16 thk54 - -10.69 264.6

17 eri2l -11.75 264.3

18 eri22 -12.07 263.6

19 eri23 -12.60 262.9

20 eri24 -12.99 261.1

21 eri25 -13.73 261.2

22 eri26 -14.30 261.7

23 eri27 -14.87 261.4

24 eri28 -15.58 260.1

25 eri29 -16.22 2579

26 eri30 -16.55 256.7

27 eri3l -16.92 256.8

28 eri32 -17.58 255.3

29 eri33 -18.21 256.1

30 eri60 -18.59 257.3

31 eri6l -19.08 258.5

32 eri62 -20.13 258.4

33 eri63 -21.08 258.6

34 eri64 -21.10 259.3

35 eri65 -22.03 259.6

36 eri66 -22.09 260.1
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Table 3. (continued)

|

Station Distance(km) Azimuth(deg.) Travel Time(s) -
thk36 5.63 78.9 1.82 A+
2 thk39 4.04 72.0 141 A+
3 thk41 2.63 76.7 1.15 A+
4 thk42 2.01 83.5 095 A+
5 thk43 149 86.8 070 A+
6 thk44 0.88 84.6 041 A+
7 thk45 0.41 81.4
8 thk46 -0.59 314.7 035 A-
9 thk47 -1.01 279.8 0.55 A+
10 thk48 -1.59 276.6 0.77 A+
11 thk49 -2.15 274.9
12 thk50 -2.80 271.3 1.33 A+
13 thk51 -3.37 272.4 1.48 A+
14 thk52 -3.95 272.5 1.62 C+
15 thk53 -4.66 271.6 1.77 A+
16 thk54 -5.17 271.2 1.88 B+
17 eri2l -6.22 269.5 2.12 B+
18 eri22 -6.53 268.0 2.19 B+
19 eri23 -7.04 266.4 237 B+
20 eri24 -7.42 263.1 244 C+
21 eri25 -8.15 263.0
22 eri26 -8.72 263.7 2.73 B+
23 eri27 -9.29 263.1 2.84 A+
24 eri28 -9.99 261.1
25 eri29 -10.63 257.6 3.05 B+
26 eri30 -10.96 255.8 3.07 C+
27 eri3l -11.34 : 255.9 3.18 A+
28 eri32 -12.00 253.8
29 eri33 -12.63 255.1 332 A+
30 eri60 -13.01 256.8 345 A+
31 eri6l -13.49 258.4 354 A+
32 eri62 -14.54 258.3
33 eri63 -1549 258.7
34 eri64 -15.51 259.6
35 eri6s -16.45 259.9 4.08 C+

36 eri66 -16.51 260.7 403 C+
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Table 3. (continued)
K3 -

Station Distance(km) Azimuth(deg.) Travel Time(s)
1 thk36 11.67 84.8 290 B+
2 thk39 10.01 83.0 269 A+
3 thk41 8.68 86.1 251 C+
4 thk42 8.10 88.5 249 B+
5 thk43 7.59 89.5 243 A+
6 thk44 6.98 89.5 229 A+
7 thk45 6.51 89.7
8 thk46 5.69 86.1
9 thk47 5.10 88.3
10 thk48 4.52 88.0 173 B+
11 thk49 3.96 87.7
12 thk50 3.30 89.4
13 thk51 2.74 87.6 1.03 B+
14 thk52 2.16 86.1 091 A+
15 thks3 1.44 86.0
16 thk54 0.93 85.1 048 A+
17 eri2l -0.14 233.6
18 eri22 -0.49 238.8 0.30 A+
19 eri23 -1.04 242.9 0.52 A+
20 eri2d -1.56 233.9 0.64 A+
21 eri2s 2.23 242.8
22 eri26 2,76 248.9 115 A+
23 eri27 -3.33 249.8 135 A+
24 eri28 -4.09 247.2 1.67 B+
25 eri29 -4.87 241.6 1.77 A+
26 eri30 -5.28 238.9 1.84 A+
27 eri3l -5.63 240.3 1.89 A+
28 eri32 -6.39 238.1 210 B+
29 eri33 -6.93 241.7 2.13 B+
30 eri60 =721 245.4 222 B+
31 eri61 -1.63 249.0 234 B+
32 eri62 -8.66 249.9 2.55 B+
33 eri63 -9.59 251.3 270 C+
34 eri64 -9.59 252.7
35 eri6s -10.50 253.9 293 B+
36 eri66 -10.54 255.1 297 B+
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Table 3. (continued)

K-4
Station Distance(km) Azimuth(deg.) Travel Time(s)
I - thk36 16.43 774 T 3.82 A+
2 thk39 14.83 753 3.64 A+
3 thk41 1343 76.6 3.53 B+
4 thk42 12.80 7.7 344 B+
5 thk43 12.27 719 340 A+
6 thk44 11.67 772 331 A+
7 thk45 11.21 76.8 “317 A+
8 ' thkd6 10.50 73.9 Co 302 A+
9 thk47 9.88 : 743 :
10 thk48 9.32 73.3" - 273 B+
11 thk49 8.78 723 _
12 thkS0 8.12 7.7 <250 A+
13 thk51 7.61 69.8 - 233 B+
14 thk52 7.08 67.9 - 1220 A+
15 thk53 6.40 65.9 0 2.08 A+
16 thk54 593 64.0 2,000 A+
17 eri2l 4.93 60.5 © 1.80 A+
18 eri22 4.58 60.4 1.73 - A+
19 eri23 4.04 59.6 1.62 “A+
20 eri24 3.53 63.1 1.54 A+
21 eri25 2.85 58.3 144 C+
22 eri26 2.39 50.3 < 1217 A+
23 eri27 1.88 433 096 A+
24 eri28 1.13 344 ' 0.61 A+
25 eri29 0.24 31.7 0.13 A+
26 eri30 -0.24 208.2 0.13 " A+
27 eri31 -0.56 240.0 ‘ 032 A+
28 eri32 -1.33 : 229.8 0.66 A+
29 eri33 -1.86 245.6 0.89 A+
30 eri6d  -221 257.3 1.05° A+
31 eri6l -2.72 265.3 " 1.22 A+
32 eri62 -3.76 : 263.0 - 155 A+
33 eri63 -4.71 263.1 1.79 A+
34 eri64 -4.76 266.0 1.81 A+
35 eri65 -5.70 265.9 © 199 A+

36 eri66 -5.78 268.0 2.04 A+
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Table 3. (continued)

K-5

Station Distance(km) Azimuth(deg.) Travel Time(s)
1 thk36 220 80.4 484 B+
2 thk39 20.57 792

3 thkdl 19.19 80.3 454 B+
4 thk42 18.58 81.2 449 B+
5  thk43 18.06 81.4 443 A+
6  thk4d 17.45 81.1 435 A+
7 thk45 16.98 80.9

8  thk46 16.23 79.3 407 A+
9 thk47 15.62 79.7 3.96 B+
10 thkds 15.05 79.3 382 A+
11 thk49 14.50 78.9

12 thk50 13.82 78.9

13 thkSl 13.29 78.1 3.43 B+
14 thk52 12.72 774 335 B+
15  thk53 12.02 76.9

16  thk54 11.52 76.4 3.11 B+
17 eri21 10.46 - 759 299 A+
18 eri22 10.13 76.5 285 A+
19 eri23 9.58 77.0

20 eri24 9.17 79.3 275 B+
21 eri25 8.43 79.0

22 eri26 7.87 78.0 251 A+
23 eri27 7.30 78.4 234 B+
24 eri28 6.58 80.9 221 B+
25 eri29 5.99 87.1 209 A+
26 eri30 5.75 91.1 202 A+
27 eri3l 5.38 91.8 1.90 A+
28 eri32 4.91 98.8 1.76 A+
29 eri33 4.22 99.0 167 B+
30 eri60 3.73 95.8 1.58 A+
31 eri61 3.15 922 141 A+
32 eri62 2.16 995 1.07 A+
33 eri63 127 111.3 0.67 A+
34 eri64 1.14 101.8 061 A+
35 eri6s 0.35 149.3 0.18 A+
36 eri66 0.13 138.7 0.05 A+
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Fig. 4-1. Travel-time plot for K-1.

the text for explanation).
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The reduction velocity is taken to be 6km/sec.

Horizontal axis is an offset distance between the shot point and the individual ob-
servation site. The quality of the travel time data is shown by different symbols (see
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Fig. 4-2. Travel-time plot for K-2.
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Fig. 4-3. Travel-time plot for K-3.




6 3-0 T N N N T T T T
=2 K4 ® RANK A (<0.01sec)

20 G ® RANK B (<0.03sec) |
Z © RANK C (>0.03sec)
gl.() e . L o sese oo e0® o st o]
QI .. L] . L] *
P 0.0 1 o|® 1 1 Il

-5.0 0.0 5.0 10.0 15.0
DISTANCE IN KM
Fig. 4-4. Travel-time plot for K-4.
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Fig. 4-5. Travel-time plot for K-5.
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