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Abstract :Seismic properties of rocks are fundamental for interpreting seismic observations. Asacase study , an ec-
logite from the main hole of the Chinese Continental Scientific Drilling Project was collected to present an integrated
study on seismic properties and microstructure of rocks. P-wave velocities of the eclogite were measured at pres
sures up to 500 MPa and temperatures up to 700 °C. The experimenta results are compared with the calculated
seismic velocities and anisotropy to investigate the effects of modal compostion, lattice—preferred orientations
(LPO) of minerals, pressure and temperature on seismic properties of eclogites. The statistical analysson the Da
tabase of Rock Seismic Propertiesindicates that for felsc rocks there is no correlation between velocities and con-
tents of quartz or feldspar. In genera , seismic velocities of rocksincrease with the decreasng SO: content and in-
creasng volume fraction of mafic minerals. The seismic anisotropy of continental crust is mainly controlled by the
L PO of micaand hornblende. Porefluids and pressure will affect the negative correlation between porosty and seis
mic velodities of rocks.
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Fig.1 Sketch of the Paterson gas medium apparatus
equipped for measurements of selsmic properties
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Fig.2 (a) Pwave velocities and (b) anisotropy of eclogite B270 as a function of pressure at room temperature
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Table 2 Calculation of elastic moduli for eclogite B270
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3 FeO + MgO
Table 3 Seismic propertiesand densities of common minerals Vs ’ Vs S0,
P Vel km- s A(VP) Vsl/km- s 1Vs2 km- 5" AVsma , Fe. Oz
/g-cm3 mex mn (% mex mn  mex mn /km-s? + FeO + MgO
2.620 7.4 52 309 44 30 35 25 1.4 0.283
2.680 7.8 57 27.4 47 3.4 3.6 2.7 1.3 0.29% ’
2.560 8.1 51 37.4 48 28 3.6 2.3 1.9 0.29
2.648 7.0 53 243 51 3.7 47 3.3 1.8 0.077 Vp s
2.712 7.7 5.6 27.6 47 29 3.8 25 2.2 0.32 Fe203+FeO+MgO
3.120 7.9 6.0 23.8 43 3.4 3.8 3.2 1.1 0.287
2.844 8.1 4.5 4.2 50 25 3.5 24 27 0.249 S0
3.050 0.288
3.400 8.4 6.7 19.9 50 3.5 4.6 3.4 1.4 0.258
3.289 9.4 7.0 258 5.0 4.3 4.8 4.0 0.9 0.260 ) !
3.400 9.5 7.9 16.8 57 4.9 56 4.3 1.0 0.252 ,
3.200 8.4 7.5 11.3 51 4.9 50 4.4 0.5 0.209 Vol Vs
(Foes) 3.311 10.0 7.7 22.9 56 4.9 49 4.4 1.0 0.246
4.649 10.9 8.5 22.7 6.3 50 58 39 1.9 0.271
3.578 10.6 8.9 16.3 6.6 52 6.6 4.2 2.3 0.268 0.25 0. 26, ( =
4.649 8.9 7.4 17.1 50 3.8 4.0 3.0 1.4 0.294 0. 077)
4.260 85 7.5 11.3 57 4.6 53 4.6 1.1 0.160
5.206 7.4 7.3 2.3 43 41 43 4.1 0.2 0.262 )
4.160 8.6 85 0.9 48 47 48 47 0.1 0.274
3.560 9.4 9.2 2.2 56 54 56 54 0.3 0.247 '
[y Hill
11 An=53
4
Table 4 Densitiesand sismic properties of common rocks
N1 p/g-cm-3 Vp Vs VelVs N2 A(Ve) (%)
69 2.52+0.12 5.11+0.41 3.25+0.26 1.57+0.08 0.15+0.06 29 3.9%4.2
33 2.65%0.04 4.86%+0.45 3.06%+0.21 1.58+0.09 0.16+0.06 21 6.8+£6.1
14 2.60+0.14 4.51+0.58 2.74+0.39 1.66+0.14 0.20+0.06 10 16.3%9.8
44 2.67+0.07 6.18+0.36 3.33+x0.20 1.86%+0.11 0.29+0.04 49 3.4x2.7
8 2.85+0.07 6.90+0.12 3.84+0.14 1.80+0.05 0.28+0.02 9 2.8+1.6
- 38 2.71+0.12 6.36+0.21 3.66+0.14 1.74+0.07 0.25+0.03 124 2.7+2.6
- 15 2.81+0.11 6.53+0.32 3.73+0.18 1.75+0.06 0.26+0.03 38 3.3%2.8
() 21 2.88+0.12 6.51+0.43 3.67+0.29 1.78+0.06 0.27+0.02 26 2.9+2.4
() 186 2.86+0.11 6.26+0.42 3.38+0.27 1.85+0.05 0.29+0.02 35 2.0%2.1
- () 66 2.98+0.15 6.90+0.34 3.84+0.20 1.79+0.06 0.27+0.02 51 2.9+3.1
- () 146 2.92+0.10 6.88+0.46 3.79+0.27 1.82+0.06 0.28+0.02 8 1.7+1.8
11 3.27+0.05 8.00+0.15 4.40+0.09 1.82+0.06 0.28+0.02 15 3.4+1.8
14 3.30+0.04 8.23+0.24 4.65+0.14 1.77+0.04 0.27+0.01 72 6.0+3.4
4 2.65+0.03 6.05+0.09 4.02+0.04 1.51+0.03 0.10+0.03 31 4.8+3.6
16 2.76+0.09 6.34+0.31 3.68+0.13 1.73+0.09 0.24+0.04 26 6.7+4.9
4 2.80+0.03 6.33+0.22 3.39+0.17 1.87+0.05 0.30+0.01 13 11.7%7.5
39 2.75+0.08 6.34+0.29 3.65+0.17 1.74+0.07 0.25+0.03 183 9.5%5.5
37 2.97+0.18 6.84+0.49 3.87+0.25 1.77+0.07 0.26+0.03 38 13.0%7.3
4 2.74+0.16 6.88+0.20 3.71+0.30 1.86+0.13 0.29+0.04 20 6.7%3.8
56 2.72+0.07 6.30+0.20 3.64+0.11 1.73+0.05 0.25+0.02 201 3.0%1.9
13 2.78+0.08 6.55+0.15 3.70+0.10 1.77+0.04 0.27+0.02 14 1.9%1.1
11 2.88+0.09 6.32+0.26 3.67+0.08 1.72+0.06 0.24+0.03 25 6.1+4.9
10 2.87+0.11 6.71+0.22 3.69+0.19 1.82+0.09 0.28+0.03 2  3.3%1.7
43 3.00+0.10 6.84+0.27 3.86+0.16 1.77+0.05 0.26+0.02 137 8.1+4.6
49 3.06+0.16 7.08+0.29 3.90+0.16 1.81+0.04 0.28+0.02 40 2.6%1.7
34 3.50+0.07 8.26+0.27 4.72+0.12 1.75+0.03 0.26+0.01 60 2.4%1.6
19 3.36+0.16 7.57+0.47 4.27+0.25 1.78+0.06 0.27+0.02 21 5.6*4.9
22 3.09%+0.15 7.21+0.50 3.80+0.36 1.90+0.10 0.31+0.03 17 4.8%2.6
10 2.59+0.12 5.80+0.79 2.83+0.52 2.06+0.11 0.34+0.02 14 9.7+7.7
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