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ON THE CRUSTAL STRUCTURE IN THE SOUTHERN PART
OF HOKURIKU DISTRICT

——QUARRY BLASTS AT TEDORI RIVER
AND BIWAKO EXPLOSIONS—

By Kazuo MATSUMURA, Kazuo MINO, Kunihiko WATANABE
Fumiaki TAKEUCHI and Norio HIRANO

Synopsis

Since 1975 several tons of quarry blasts have been detonated many times at Tedori river
in the southern part of Ishikawa Prefecture. On the other hand, in October 1978 four
explosives were blasted in the northern part of Shiga Prefecture for the purpose of the inves-
tigations of the basement of Lake Biwa. The crustal structure along the profile from Tedori
river to Lake Biwa was nvestigated using the seismic waves generated by those explosions.

A gap in travel times about the middle of the profile shows that a granitic layer may be
divided into two parts. At the southern part of the profile a granitic layer is descend northward
with a dip of 2.3° and the velocity of this layer is 5.85 km/sec. At the northern part the
dip angle of a granitic layer is 2.5° and the velocity is 6.05 km/sec.
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Table. 1. Location of shot points.

Explo. Latitude Longitude Height
Tedori T1 36° 15 25.2” 136° 38 47.5” 350m
T2 36 15 58 136 38 46.5 400
Biwako shot Bl 35 19 40.1 135 58 5.1 196
B2 35 20 385 136 4 216 85
B3 35 24 235 136 12 58.4 85
B4 3% 26 581 136 19 3L5 214
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Table. 2. Location of observating stations.

Code Obse.rvatlon Latitude Longitude Height
Point.
MTY Mitsuyano 36° 19 2.6 136° 38 37.5 310m
TZD Tanizuido 36 8 0.6 136 34 50.8 785
KAJ Katsuyama 36 2 552 136 31 413 300
HGM Higashimata 35 58 51.2 136 26 26.0 180
TGC Taniguchi 35 53 27.8 136 22 33.2 335
SHR Suhara 35 50 411 136 28 23.3 600
IMJ Imajo 35 47 53.4 136 18 10.0 240
HST Hashidate 3% 43 20 136 14 345 240
AZ] Azai 35 28 380 136 19 26.0 370
ORJ Ooura 35 31 L7 136 7 10.9 140
MHJ Mihama 35 31 50.2 136 58 44.2 260
FKJ Fukui 36 5 389 136 7 24.0 90
UBD Ushibodani 36 46.7 136 9 52.3 10
YN2 Yoneoka 35 59 232 136 10 43.3 90
FMR Fumuro 35 51 40.9 136 16 6.6 220
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2. Seismic record sections obtained from

quarry blasts at Tedori
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Fig. 5. Seismic record sections for shot B3.
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Fig. 3. Seismic record sections for shot Bl. Fig. 4. Seismic record sections for shot B2.
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Fig. 6. Seismic record sections for shot B4.
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Table. 3. Travel times for quarry blasts at Tedori.

Code | A |Azimuth Origin time [ P | P-O | A/6.0| H. C. |[P-0-A/6.0

TZD | 14.93w 23.3°%] 11 Jul. 18 27= 55,80° | 58.75*| 2.95°| 2.49*| 0.10 0. 35°
KAJ | 25.45 24.7 11 Jul. 18 27 55.80 | 60.44 4.64 4.24 | 0.04 0. 36
HGM | 35.81 31.2 5Jul. 12 28 46.73 | 52.97 6.24 5.97 | 0.02 0.25
TGC | 47.36 310 27 Jul. 18 30 23.81 | 31.93 8.12 7.89 | 0.04 0.19
SHR | 48.34 18.9 31 Jul. 18 36 05.73 | 14.17 8.44 8.06 | 0.08 0.30
IMJ | 59.60 31.3 5 Jul. 18 28 46.73 | 57.05 | 10.32 9.93| 0.03 0.36
HST | 70.08 3L.3 13 Jul. 18 33 09.44 | 21.69 | 12.25| 11.68 | 0.03 0.54
ORJ |94.35 30.3 J 4 Jul. 12 33 47.27 | 63.58 | 16.31| 15.73 | 0.02 0.57

Table. 4. Travel times for Biwako explosions.

Shot Bl Origin time 24 Oct. 02 01= 09, 34°

Code AN Azimuth P P-O | A/6.0| H. C. |P-O-A/6.0
MH] 22.52%= N 2,5°E | 028 01" 13.90¢ 4.56*  3.75¢| 0.03° 0.78
OR]J 25.12 33.2 14.27 4.93 4.19 | 0.02 0.72
AZJ 36.32 62.8 16. 15 6.81 6.05 | 0.05 0.71
HST 49. 88 30.0 18.53 .| 9.19 8.31| 0.03 0.85
M] 60. 37 30.2 20.33 10.99 | 10.06 | 0.03 0.90
HGM | 84.15 30.6 24.04 ; 1470 14.02 | 0.02 0. 66
KAJ 94, 69 32.4 26.05 16.70 | 15.78 | 0.04 0.88
TZD | 105.18 31.8 27.60 18.26 | 17.53 ) 0.10 0.63
MTY | 125.63 29,1 31.07 | 21.73| 20.94| 0.04 0.75

Shot B2 Origin time 24 Oct. 108 00™ 09.73*

Code yax AZimuth P P-O | A/6.0 H.C. |P-O-A/6.0
MHJ 22,38km| N_22 4°FE | 01+ 00~ 14.38 4.65°) 3.73+| 0.03° 0. 89
ORJ 19, 68 12.5 13.76 4.03 3.281 0.02 0.73
AZJ 27.19 57.0 15,17 5.44 4.53 | 0.05 0. 86
HST 44.19 20.5 18,06 8.33 7.37 | 0.03 0.93
MJ 54.53 22.5 19. 87 10. 14 9.09 | 0.03 1.02
HGM 78.12 25.2 23.50 13.78 | 13.02 | 0.02 0.74
KAJ 88,38 27.8 25,35 15.62 | 14.73 | 0,04 0.85
TZD 98.92 27.7 27.09 17.36 | 16.49 | 0.10 0.77
MTY | 119.69 25.5 30.53 20.80 | 19.95 | 0.04 0.81
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Shot B3 Origin time 26 Oct. 02k 00= 59, 52

Code | A fAzimuth P PO | A/6.0| H C. |P-0-A/6.0
AZ] | 13.53w| N 51.2°F | 02 01 2.20° | 2.68 2,09 0.05° | 0,54
OR] | 15.08 | -35.5 250 | 298| 2.51| 0.02 | 0.45
MHJ | 25.56 | -57.4 447 | 495| 426| 0.03 | 0.66
IM] | 416 102 772 | 820| 7.36| 0.03 | 0.8
FMR | 50.69 | 5.4 854 | 9.02| 845| 0.03 | 0.54
YN2 | 6480 | -3.0 10.93 | 1.41| 10.80! 0.01 | 0.60
UBD | 69.29 | -3.9 1.97 | 12.45| 11.55| 0.00 | 0.9
FKJ | 76.75 | -6.3 13.06 | 13.5¢| 1279 0.01 | 074

Shot B4 Origin time 26 Oct. 01* 00 59, 26*

Code A | Azimuth P P-0 | A/6.0| H C. |P-0-A/6.0
AZ] 3.08km ¥ _2, 6°E | 01+ 00= 0.08* | 0.82*| 0.51:| 0.05 0.26¢
ORJ | 20.12 | -68.0 3.15 | 3.89| 335 002 0.52
MHJ | 32.70 | -73.9 531 | 6.05| 545/ 0,03 0.57
IMJ | 3874 | -3.0 6.56 | 7.30| 6.46| 0,03 0.81
FMR | 45.99 | -6.4 7.59 | 8.34| 7.67| 0.03 0.64
YN2 | 61.40 | -12.5 10.18 | 10.92 | 10.23| 0.01 0.68
UBO | 66.00 | -12.8 110 | 11.84 | 11.00 | 0.00 0.84
FKJ | 73.83 | -14.3 12.43 | 13.17| 12.30 | 0.01 0.86
3. # A & B
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Fig. 7. Plotting of reduced travel times for quarry blasts at Tedorri.
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Fig. 10. Plotting of reduced travel times for shot BI(Q) and shot B2(@).
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Fig. 12. Plotting of reduced travel times for shot B4.

xm/ sec
81.0 5.8
] o

. 5‘{»&“/566 ® o /'//'_,,2—5"
=) D ) Y ®
e 4
g' o5 ° o/'/ -
n o/
?
[ . . , . , ) . ) ; i
50 100km

Fig. 13. Plotting of reduced travel times for shot B3 (O) and shot B4(@).
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Table. 5. Velocities of a granitic layer(V,) and dip angles of the boundary (6)

calculated from apparant velocities (V,) in the southern and northern
parts of the profile.

Southern Northern
v, 0 v, 0
5. 80km/sec 0.91° 6. 00km/sec 3.57°
5.85 2.32 6.05 2.51
5.90 3.62 6.10 1.51
5.95 4,83 6.15 0.55
6.00 5.96 6.20 —0.36
V, :5.77km/sec V., : 6.18km/se.

Table 5. iC QI ORILTM & 1Tk &1l granitic iayer D& & P L RT . MICZNOMEA TR
DONBEET MO TERETHEL, HEEWHY shot Bl - B2 TE 5 hic 60km<d<70km TOERD
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T3 P PusE 5 85km/sec, X% 2.3° Tl THEL B ->THY, WRILIETIE P BkeE 6.05
km/sec, X 2.5° TAU LK » TEL B> T3, BbDBE IR RH: L Y 4> Ui, shot Bl H#if
H5# 55km OFHIC B OMRYULEEZ SNhD, HEickd 5 granitic layer @ gap B#y6km THAY
K&, (Fig.14)
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Fig. 15. Theoretical travel time curves calculated from the structure
shown Fig. 14 and the observed travel times for shot B1(O)
and shot B2(@).



10 FARBKBERFR $25B-1 (R 54 4)

5 ¥ & &

EEMH—FIUNL AR OES S 120km & granitic layer ORBEEBIF T ~SWBE LTRLULETE,
BiEic /8 5 7: apparant velocity ASHEIREIICETL 550 - O THE OBOBIF BT X - 1ods, BE
W50k shot Bl - B2 p60km<4<70km THEED gap HEMI NI LRERIETSL, Zhick -
THRIROBILT granitic layer ORI OMICE -7 T ERFHINL S o

HISEIE I3 granitic layer @ P J#EEI3 5. 85km/sec & FO—HHRE L DD ULAEL, HER
2.3° TN > TR B> T %, COMRIEBOBENY S0ICENIEE/NES EEZL SN2 PEANE
3 ERIENERDbNE, HiEIEIT T granitic layer @ P JikBEL 6. 05km/sec TREICH~NTAHLEL,
&3 2.5° L EIFEAEE ST, ML LI DD granitic layer @ gap 3476 kmTHITH K&,

Z QMR TIRIEM/ MNEBBERIFO 7 L 2 — 2 — BB L DBEOBVIEORRThh TV 3 45
ARRCNSHERMBZAOHREEOMELBHIN, KVFLOBESRDONELEZ OGNS,

BREPRBORPA S XURENLSCET 2 5L, FEREESTHRESHERERBER I DR
BUTHESE Lico BRBMICELBF O LT FRIL ARARBOBHICKEL, SXEARIZR
Wi, BEERBASHSIUNE - HBALEARKDS £ b LUHRBERB XCERF ~ 2 pEic i
Hre, MRHE, MERXE WIERECE B#ogEELE T,

ABFESD, HEERD 27 DOHERFEEAFHKTETH B SR SEER+ 2 —0 FACOM 230-25
ZROTIT0E L,

& % X &

1) Hashizume, M., O. Kawamoto, S. Asano, 1. Muramatsu, T.Asada, I. Tamaki and S. Murauchi :
Crustal Structure in the Western Part of Japan Derived from the Observation of the First and
Second Kurayoshi and Hanabusa Explosions. Part 2. Crustal Structure in the Western Part of
Japan, Bull. Earthq. Res. Inst., Vol. 44, 1966, pp. 109-120.

2) Mikumo, T. M. Otsuka, T. Utsu, T. Terasima and A. Okada: Crustal Structure in Central
Japan as Derived from the Miboro Explosion-Seismic Observations Part 2. On the Crustal
Structure, Bull. Earthq. Res. Inst., Vol. 39, 1961, pp. 327-349.

3) Aoki, H, T. Tada, Y. Sasaki, T. Ooida, I. Muramatsu, H. Shimamura and I. Furuya: Crustal
Structure in the Profile across Central Japan as Derived from Explosion Seismic Observations,
J. Phys. Earth, Vol. 21, 1972, pp 197-223.

4) FEOE - FHEE - BROKF JREOB/MNEREE B—8), RERESHKHRTER #
215 B-1, 1978, pp 57-67.

5 FERNFBWER 7 v—7 (FEIIF LA TERARBEREICOVT (20 1) —SRIOMERTILE -
EMB O LIS, R TRSE 1978 No. 2 pp 66.



