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Abstract: Compressional and shear wave velocities (Vp and Vs) and densities have been measured for serpentinite,
amphibolite, amphibole and biotite schist, and gneiss from western part of Chungnam Province at room temperature.
Ranges of the density are 2.6 ~2.86g/cm’ for serpentinite, 2.25 ~2.81g/cm’ for talc, and 2.74 ~3.07g/cm? for metamorphic
rocks. Of these rocks, talc shows wider ranges than serpentinite and amphibolites due to its metamorphic process from
serpentinite.

Values of Vp and Vs are 5719 ~6062m/s and 2898 ~3351m/s for serpentinites, 4019 ~5478m/s and 2241 ~2976m/s for
talc, 5375~6372m/s and 3042 ~3625nv/s for amphibolite, 5290 ~5499 m/s and 2968 ~3137m/s for schist, and 4788m/s and
2804m/s for gneiss, respectively. Velocity of P wave increases 1.47 times faster than S wave with increase of density. The
results of seismic velocity measurement show anisotropy, higher velocity across than along the schistocity of rocks, especially
in metamorphic rocks. This fact indicates that there were regional metamorphism related with tectonic forces. Values of
seismic velocity increase with increasing pressure from 20 MPa to 70 MPa, especially in metamorphic rocks.

Overall recalculated Vp and Vs values suggest that the serpentinite indicates for upper mantle in the respects of seismic
characteristics, in spite of high degree of serpentinization. In addition, those of the amphibolite do for low crust, and gneiss
and schist for upper crust.
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Fig. 1. Sample locality of serpentinite, amphibolite, amphibole~, biotite~schist and gneiss, 1, Yoogoo; 2, Cheongdang;
3, Nokcheon; 4, Pyeongan; 5, Dacheung; 6, Migok; 7, Gwangsi; 8, Bibong; 9, Sariul; 10, Daedong; 11, Myeongheung;
12, Taewon; 13, Booyeo; 14, Weolheon; 15, Wolrim; 16, Hongseong; 17, Kwangcheon; 18, Jeongjeon,
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Table 1, Densities, compressional and shear wave velocities of each sample at room temperature,

Sample P p(Avg) Vp VplAvg) Vs Vs(Avg) VplAvgY Rock
no. (/) (a/cd) (m/s) (m/s) (m/s) (m/s) Vs(Avg)
1 X 270 5556 257 Serpentinite
Z 274 2,72 5882 5719 3106 2982 1.92
11 X 264 - 5814 - 3165 - 1.84 Serpentinite
13 X 274 5575 2938 Serpentinite
zZz 272 2.73 6024 5800 3311 3125 134
15 X 266 - 6024 - 3311 - 1.82 Serpentinite
16 X 282 5102 2825 Serpentinite
Z 261 2.62 5550 5326 2970 2898 1.84
19 X 285 5814 3205 Schist
Z 286 2.86 6309 6062 3497 3351 1.81
3 X 22 4164 2201 Talc
zZ 225 225 3874 4019 2282 2241 1.79
5 X 281 5097 2851 Tale
zZ 281 2.81 5208 5153 2948 2900 1.78
7 X 278 5800 2976 Talc
Z 279 2.79 5155 5478 2741 2971 184
10 X 265 - 5376 - 2976 - 181 Serpentinite
8 X 309 6250 3546 Amphibolite
zZ 304 3.07 6494 6602 3704 3625 1.82
17 X 308 5002 2794 Schist
Z 306 3.07 5748 5375 3290 3042 177
18 X 270 5261 2975 Schist
Z 28 2.78 5319 5290 2960 2968 178
6 X 27 5562 3109 Schist
z 27 2.75 5435 549 3165 3137 175
4 X 272 4313 2614 Gneiss
Z 275 2.74 5263 4788 2994 2804 171
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Fig. 2. Relationships of velocity (A) and Vp/Vs (B) versus density from the western part of Chungnam, Symbols; filled
square for serpentinite, filled diamond for talc. filled triangle for amphibolite, filled circle for schist and cross for gneiss,
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Fig. 3, Vp and Vs for each samples from the western
part of Chungnam, Rock name of each sample is shown
in Table 1. X means data measured by the X direction of
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direction of the samples, 1, 13, 16 for serpentinite, 3,5,7
for tale, 8 for amphibolite, 19, 17, 18, 6 for schist and 4
for gneiss.
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Table 2, Compressional and shear wave velocities with increasing pressure at room temperature,

P(MPA)

Sample

No Direction m/s 20 Y 0 50 60 70 Rock
1 X Vp 5656 5576 5592 5604 5611 5614 Serpentinite
z 6024 6046 6062 6071 6077 6072
Avg. 5790 5811 5827 5839 5844 5843
X Vs 2890 2909 2027 2941 2952 2959
Z 3425 3436 3448 3457 3465 347
Avg. 3158 3173 3188 3199 3209 3215
11 X Vp 5814 5882 5952 6024 6066 6094 Serpentinite
X Vs 3289 3325 3356 3378 3401 3420
13 X Vp 5607 5607 5607 5639 5639 5639 Serpentinite
z 6024 6061 6098 6136 6154 6176
Avg. 5816 5834 5853 5838 5897 5918
X Vs 3165 3186 3207 3222 3237 3249
YA 3356 3378 3397 3409 3417 3424
Avg. 3261 3282 3302 3316 3317 3337
5 X Vp 5208 5263 5319 5360 5385 5400 Talc
yA 5208 5220 5232 5241 5247 5252
Avg. 5208 5242 5276 5301 5316 5326
X Vs 3030 3049 3067 3086 3106 3113
V4 3030 3049 3069 3083 3106 3122
Avg. 3030 3079 3068 3087 3106 3118
10 V4 Vp 5376 5435 5495 5534 5556 5572 Serpentinite
yA Vs 3047 3080 3106 3125 3144 3156
8 X Vp 6250 6250 6250 6250 6250 6250 Amphibolite
¥4 6494 6512 6530 6547 6562 6577
Avg. 8372 6381 6390 6399 8406 6414
X Vs 3546 3546 3546 3546 3546 3546
YA 3704 3731 3759 3778 3800 3817
Avg. 3625 3639 3653 3662 3673 3682
18 X Vp 5261 5317 5373 5433 5486 5544 Schist
z 5618 5681 5147 5814 5862 5834
Avg. 5440 5499 5560 5624 5674 5719
X Vs 2975 2993 3011 3029 3144 3056
Z 3263 3300 3333 3356 3378 3338
Avg. 3122 3147 3172 3193 3261 3277
4 X Vp 4760 4900 4996 5046 5097 5130 Gneiss
zZ 5495 5556 5618 5650 5668 5681
Avg. 5128 5228 5307 5348 5383 5406
X Vs 2934 3013 3058 3096 3126 3145
VA 3226 3247 3268 3289 3300 3310
Avg. 3080 3130 3163 3193 3213 3328
- ' O
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Fig. 4, Plot of Vp (A) and Vs (B) versus pressure for the serpentinite, amphibolite, amphibole~, biotite~schist and

gneiss from the western part of Chungnam,
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