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Abstract The elastic wave velocities of 700 samples from main hole of Chinese Continental Scientific Drilling ( CCSD) have been
performed in the conditions of room temperature and pressure. The continuous section of seismic velocities ( V, and V) from 100m to
2000m was constructed, which provides an important petrophysical data for interpretation of geophysical model. Fresh eclogite yields
the biggest compressional wave velocity (7. 86km/s) , and gneiss has smaller velocity (5.53 ~5.71km/s). Seismic velocity of eclogite
significantly decreases with increase of retrogressive metamorphism. Overall average V; velocity of main hole of 2000m rock is 6. 2km/s
which is correspondent to conclusion with high velocity zone (6.2 ~6.3km/s) of the upper crust in Dabie-Sulu orogenic belt inferred
from geophysical methods. Most rocks at the mail hole have pronounced seismic anisotropy. The velocity of V, and V; with water-
saturated rock increases by a factor of 19% and 10% , respectively. Conversely, anisotropy of V, and V; with water-saturated rock
reduces 3% ~ 4% . Reflective coefficient ( R.) of different lithological boundaries is main factor producing seismic reflection.
The lithological boundary between rutile-bearing eclogite and gneiss has the biggest reflective coefficient (0.24 ~0.31). Anisotropy
and reflective strength is enhanced by mylonitic gneiss and foliated eclogite in ductile shear zone. Anisotropy and shear wave splitting of
gneiss and eclogite are caused by the foliation of rocks, as confirmed by laboratory measurements under simulated in situ condition at
high pressure and high temperature. Micro-cracks of rocks is closely related to in situ velocity variation. Velocities (V, and V) water-
saturated rocks may represent in situ seismic velocity at main hole of the CCSD. The measurements of elastic wave velocities give an
important constraints on the genesis of seismic reflector for this area.

Key words Ultrahigh-pressure rock, Elastic wave velocity, Anisotropy, Seismic reflector, CCSD, Donghai
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JEEEELE 1000 2K, HA LR BRE S £ (BB 900 K
i) A B A (80 ~90 2K) . WS, SELEESE
AAKEE BEAREMAKRES,

AXEEEMEL, WM EESR. BT YRS BH
ERHER A R S A S S w4k (&
R) ERETEIRES, ANGURES (AR FREES,
MNETYEEE30% ~40%) , BB EREES(HNEG
FEART0% UL, aEARNE), . EHEMEREEA
HEEMAATRAE. EARARTEQBIM KR
BRE, BRERAREMBR ZKH RS, BIRRALGRE
FHEBEMRAFE, SBAKFRENESANMK S
BRE%E. AMAMME PN E R SHMmE g,
AR H WA AR B (Kelyphytite rim) , A RBFFTAFE
A AR YH BRI 2,

x1 ARMEERURAESRNEALXBELIHELR

Table 1 Rock types for the measurend samples of petrophysical properties
ek TEUOH Hzik BINAKL IR Lots &gl ER Al

) i p e A e WAHsE o= BRE

aais RuEc PhEc AmEc ReEc GtPe OrGn PaGn
ol e 23 40 30 88 14 67 90
EHAHEE(m) 115 200 150 440 70 335 450
EOERE(% ) 6.5 11.4 8.5 25 4.0 19.0 25.6

B IERUA A RS BRIV B A L A T AL S R

R2 FRWRK CCSD EFLAAHEEMT WHK

Table 2 Lithology and mineral composition of core samples from CCSD main hole

Feah WE(m) B G H K

T YHR(%)

096
103
105
110
111
112
116
176
123
162
202
184
193
195
220
141
149
203
221
146
214

620.70  deOUA LA ERNLE

655.78 MeSCA LA R

663.90 MeBCHALAERACE

687.90 FHEOAZHA=HMES

695.12 HEHASHSALGEEES
697.37 FEGT SAAZHAOSEEES
714.45 AAALMERST SROSHEAAAEES
975.94 ZEASEBEIAMIEE

743.00 HFBEANE CRBZHES)
922.16 FMINALRERIBES

1095.40 BRIBASIES (WAL S AEA KRBT ANE
1014.80 S AEWA_SFHEHBEE

1053.50 HAWMAHRRLEAZFRKARKE
1061.85 KIHFHBRE

1178.87 HFEWAKIERA A

834.10 HFR-ANBKARE

878.50 ABEFMABRZAH A BRA
1099.19 S B A RRE

1184.90 BR_KF#HE

863.56 (BEBAIL) BAANBERRKA RS
1148.68 SFEBRFKARE

Ser 65, 0125, Git7, Py 3

Ser 60, 0135, Grt 5

Ser 55, 0135, Grt 8, Py 2

Gri24, Omp 48, Ph 18, Qu 5, Ru3, Mi 2

Grt 40, Omp 33, Qz 15, Ru5, Ph2, Bi2, Hb1, Ap 1, Mt 1
Gt S0, Omp 20, Qtz 10, Ru5, Ph7, Bi3, Hb 1, Ap 1, Mt 3
G157, Omp 20, Qiz 13, Ru4, Ph2, Bil, Hb2, Ap 1, Mt3
Grt 45, Omp 10, Qtz 25, Ph 18, Rut 2

Hb 58, Quz20, Bi 10, Ep5, P15, Ap1, Mt 1

Grt 10, Omp 12, Hb 40, Q= 20, P15, BiS, Ap2, Ep1, Mt5
Hb 25, PL25, Bi 20, Otz 18, Ep 10, Ap 1, Sp 1

PL40, Qiz 35, Ph 15, Bi5, G2, Sp1, Mt2

Pl40, Quz 40, Ph10, Bi1, Hb1, Grt2, Kf4, Mt2

PL40, Qiz40, Ph 8, Kf9, Mt3

PL35, Qiz 35, Ph7, KE22, Mt 1

PL42, 030, Bi10, Ep5, Hb3, Kf7, Ap1, Sp1, Mt 1
Pl40, Qtz 34, Bi 10, Ep5, Hb 5, Gt 5, Ap 1

P35, Quz 30, Bi 15, Ep 15, Hb 3, Sp 2

P140, Qiz 25, Bi 10, Ep 5, Kf 20

P140, Qtz 30, Bi 15, Ep 5, Hb 10

PL45, Qiz 40, Bi 10, Ep S

HOVMAMA, Ort AT, Py JEAT, Ser WESLH, Omp BH1EH , Ph ZREH B, Ru 404, M#4kS™, Qu 634, Bi R=&, Hb AING,

Ap BEIR A, PLEHR, Ep &%ia, KEHKA,
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3.2 HmAHlEmMRyE

ARREE SRR W E B BN E, &
B E T B

HIRR R R T U R T o A R B TR LR R
W

CCSD FHALEIEERZ 90 ~95mm, & Sm RE—HRE
(D) H90 ~95mm, K (L) K70 ~80mm [FIEME L. TE
P37 2 LA 9 ©25mm x 120 ~ 50mm fy /N B A 4,
INEREREE U 1 — R AT R E A LS O R
FH. BAATHEMEERETS, Na G rrmEing
HWE T 1A FIE B A RE R, RS R T 2 AN
Z AR A AR RIS R A R ER R AR K
T BB INA Bl 1Y 8 B 1 B 78 e B B W B AN, X
BEBERERE, BIETE, 25 RF IR R
ST AR g A0MHz; SRE (R BE 18] J7 0. 025us; R oP AU E K
HE FER] 35 150V #eBE 4% (S00K-1MHz) i) T IR iR 57, 43
W, AMTERQEME., WENEHER, £xfiRE
dV =20m/s, #MXFiRE dV =0.5% . ¥R B &G X
R EBATBRAMFIRK S, J5E IR M TEN 8 2 a7eK
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HIRE 72 NB . FE LR FIF AT S EORE S AT AR
BENE, S5FETEREA Ve, V. XEHBRERMEARE
( Water-Saturated ) W — V, W — Vs B & [a] Hd

I e R U TAE RE TR E /R (Kiel ) REESEIE
SERLI(Kem et al. , 2002) . SEH{NAS K EFETF I Kern
FHHRIXFE(Kem et al. , 1999) o FESTEARIEEINFRARE
HATHEE R, E X B PATEHEMKIE M, Y AEER
B, Z REEEE ST, YR 43mm 3754, ER
&4 200°C ~600°C, EEHO0.1 ~600MPa, ZEEBERHAMLE
R BT AN = L VBT R Vol RERZEN
F5°C, B EEREN Sns, REDT £5%,

4 J4L(100 ~2000m) ANFLE A IR
3:9):4

EARAEEREN G
A BT G SR AU YA T 0
T, BT 2000m 200 FEAHREE AR H 4 KK
B (£ 3) M7 FEGRM (R 4 MBHERRE 1-a) o

4.1

F&3 CCSD EFL 2000 KA EHKHTAEREMER (Vp.Vs) FHIFE
Table 3 Seismic velocity (V,.V;) of different condition and of different depth from 2000m core samples of CCSD main hole

RETEIE TG F7L 2000 3
RS 100 ~ 600m 600 ~1200m 1200 ~1600m 1600 ~2000m  BAk{E B/ME 0 FHE
JKE it 5.99 5.70 4.49 5.20 8.21 3.08 5.49
5& B 3.71 3.22 2.60 3.13 5.75 1.89 '3.23
‘:‘3 Eiiq | Pk 6.08 5.02 - 3.81 5.29 8.25 2.34 5.16
15 Wik 3.90 3.08 2.54 3.15 5.98 1.98 3.22
féf; Sy 05 d 6.03 5.36 4.15 5.25 8.23 2.71 5.33
i 3.81 3.15 2.57 3.14 5.86 1.94 3.23
AP Y 6.69 6.41 5.63 6.21 8.39 4.91 6.32
Tk 3.71 3.48 2.99 3.37 4.74 2.50 3.44
gﬂ( i | T 6.61 5.95 5.36 6.21 8.32 4.48 6.08
% ol 3.69 3.24 2.88 3.38 4.64 2.22 3.33
s iy Wik 6.65 6.18 5.50 6.21 8.35 4.69 6.20
bivi;8 3.70 3.36 2.94 3.37 4.69 2.36 3.38
Fa4 WAEFETAREEERBMER Vp FUAK L 3 7HHHE
Table 4 Seismic velocity and poisson ratio of different rock types at warter-saturated condition
B A G K Vo T E F{E A RS

RuEc & 8B & AEES 8.35~7.50 7.86 £0.27 0.29 44

PhEc Zht =R A 7.67 ~6.83 7.19 £0.23 0.28 76

AmEc NG LEES GRS EES) 7.10 ~6.02 6.63 +0.34 0.29 56

ReEc BB S (HNE)HE 6.75~5.14 6.20 £0.34 0.28 174

GrPe ML A LA LA 6.66 ~5.96 6.21+0.21 0.33 28

OrGn K IR i pRa 2k 6.16 ~4.96 5.53+£0.26 0.29 128

PaGn %Z}?Hﬁﬁ‘ﬁﬁ%%@ 6.85 ~5.00 5.71 £0.30 0.28 176

BIHCRE) 8.35 ~4.96 6.20 £0.73 - 682
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Fig.2 Variation section of seismic wave velocity with the depth
from 100 ~ 2000m cores of CCSD main hole at dry and water-

saturated conditions

(1)100 ~600m, DIREMEE KN F, JB A FEEKEE
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(2)600 ~1200m, DM FBI A KA ERENE, B2
TS 4 30 80 ~ 90m JEE £t 0 15 Ak 5 M 7 RN 28 e YR SR AR
%o 7 830 ~920m F1 1000 ~ 1100m Z MBI H AR R EH
MBI, BB AL R

(3)1200 ~1600m LATE i iR (R A RE B R
KR RE) A,

(4)1600 ~2000m, S5 —KBARRL, DMEMEE DT E
SEBFREE. UTEENRFERE EAMEEE #ERK
HEEMRR AR

4.2 TREGEREERRE
TRAMHAL DR BRI M B FLIRBUE 07 B R &M

THRT1-2MAZE, BHTEEREENE, TREAS
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Fig.3  Anisotropy of seismic wave velocity ( V,) from 100 ~
2000m cores of CCSD main hole at dry and water-saturated

conditions

PR EE AL B RS E L TR BE (V,5.99 ~6.08
km/s; V3.1 ~3.9km/s), HE{K(V,H 4. 15 ~ 5. 70km/s;
Vs h2.57 ~3.22km/s) , RESEER S, 54 KB A
BRI EERE—B . RRREBNN V,H VR EEBL
B3,

4.3 WAKKEEREMEEEE
RARFEARMENORE RIS AREGETREMNEE
TKARHLRN 72 /NS AT I B A, MK SRR R
BOW VR V. RERA R ALE 1-(d), (e), M
Bk FEANBARBES TREA M A G Bk F AR
T2, RTMRER VLB Vs, KRS0 Mk
BT BRI A AP B AR PR B A3 (8 2) o i@ ag % 700
MEER I BRI R Y WK Z T BT Vol T8
B 19% ; VoEBESF N 6% » RFEFHFEMRAK 2 G B
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BREEEIBERFTARR, DL VBB AH: IR RS V. &
BESEN 33. 64% , B A BRAEHEIN 26. 34% , HEIE AN 10%
Zh, WeBUA AR A R A UK BT S 5 B I B A LR
Ko BEUIN, THREMGFAGHMEBEERREMRET
MR, ARE 0N TIREZESFSMEE, FILEMS
EOREBRARERMES &4, TURABESESLSE
TR THBR R X BRI . B TR E R AT
HREENRENE, TRAEFAREEASHE(TE
2K, BREBRETERAREEAEATER, Bk, &
DIEMKZIE, WTE—ERE LHERMAEREH, S4B E
/[N 200MPa iif (B <6km) , ZyR 018 () 24 7 b8 I B0 5 4t
BRYBRA IR A AP ok, FARRRKBENMEAKES
Vol VB R 3, 551 T4 4 KELA Vol VoBUE 4y
B 6.21 ~6.65km/s F13.37 ~3.70km/s; 452 F 3 KB
B Vel Vi4rBI4 5.50 ~ 6. 18km/s, 2. 04 ~3. 36km/s, 7K
FHTARBEEAN VR EIEM S RE 4, NE4
AL, HEEDORERK, FREBER/DN, B REES
RAWOARNABERTREZ ., BT AEAaR0AmN
WA RER, EARERUERIS RO A AT . 4 7
REERRE, BEAEE S BT Y& B AR 28 e f
SROBIFINAT a8 , MigsmEoEE W8k,
HPHE B — B H R (B REDN) - S BSGT SOnES
—GAOEMES > BEE -2/ A = BE S B R
BE-REB RS S (MEaRAamNE). BiIE 100 ~
2000m Y5 [l P 682 B B B IR 45 0, 100 ~ 2000m
B Ve R K 4. 96 ~ 8. 35km/s, MFEH V, 3R 6.20 +
0.33km/s, XU 5 iR HRHE T A 35 3 B+ 20 AR o

4.4 BEEMREENEDRHE

BTGB 18 RIS AR [ 45 7 A8
Fe A7 18] (LPO ) 58 W1 I8 &40 7 13 (SPO) k- #y 33tk Ji
(ot DaE iR SR B ERE) AR, H2FBER
BRI, BUERER RSN, Ar RS
FYEFBT IR T R R . B S B RS S
TEENYHEER EWRA. BBREE R RETEAR R
(Brich, 1961) .

A=V =V )/ Vo] x100%
HA Vo NRKRBGEE, Vo BB/, Voo I F I
BAE (Vi + Vi )72, A(% ) ARV AKBFFEHB
(Vo) B I R EERERMIER

(1) B Vo B BE KPS B 7 1) B A5 4B
ZREE(A); (2)EWEL Ve B AEFAT 8 FE A 2 B
T AR R R (A,) o B S 3R I 7E % X
B ERERESR, XMRYERAABEAREER B
R BCE TR TE S A Y BRI G IR R B R, A Bl
T T RIS 8 k. TIRAETMIEKEOR Vol E
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Fig.4  Variation of VP-anisotropy with compressional wave

relocity at dry condition
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Variation of V,-anisotropy with compressional wave

velocity at water-saturated condition

M 3 AT B ZEFL 100 ~2000m A7 M (Ve ) BB 5
EFREALH T 5 MHE: (1) FRAEK V& 8 SR
feEABEER E TR B (RIS 1 F%E 4 KB K, PR,
TS TR VR B (B 2); (2)F
BREE TR T R EA Ve HUE AT E O ) BRI,
BT B S A X G AR T T PR A B R (10 ~30°) 3%
G)RIFEE Vo EE A B R EE (2% ~15% ) W8 1 kA
Vol B4 [m) AE{E (15% ~60% ) 1% T 3L IR AL AR M &
Vo % SRR 2 L SRS Ve B I R EE R (B 4) 5
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(E2); Mg mRHE(A2) HIHBRAR(E 3 fES) . 11KE
HA Ve & ) S — B LU IROK BT A Ve B9 2% 1) R e
50% f A5 (5)7E 830 ~890m,1000 ~ 1100m #1 1435 ~ 1525m
RERBAEDEININ, Vo ERES [ 57 EER R K (40%
~60% ), P ERRR AL A, BE R (A)HH
BHER

5 R A AR

ERWEREEAGT B AR RN 2 RR R iRt
RIS TR B8 A A R R AL AR (in
situ) PR, BE A IKE Bl—E R &4 T 2T
RTALER. T ELAANRREEXST BOEN
A TAEIEAEREAT, A SCIUIRT CCSD 4591 A B3 a 4 Al
B ILA A W R E R EOE M bR, DR .
R (20°C) FIFE K 600MPa 514 T s R AR ALAF A A%
R BB E SRR 5. R EILAAHIRE EER
B (R4 FEamRS EBEFTR (R S) LLBAT I, J5&EH

Acta Petrologica Sinica %G % - 2004, 20(1)

8.8% ,9.2% F118% £ 745 ; WRTH h RE RIS Ve BB 1
FHERE(AR) BB TRE & RN 30% 8% .
ANRZEELE F BRI E R E R, BERE
WAL, LB B R AE A (B 5 MB98-08) Sl
TR T o YBEEMKTF 200MPa B, SiEBHRE Vo Vi E
H¥E MR R R B IC; HFE & >200MPa & 600MPa
g, HTFEAPEAMERGER TH & MEAREL, VA
VR B E TR BRI RREE M (B 6-2) . HA V. #
VS B TR (20°—600°C) TZ i ke (K ( B 6-b) . #RIEE 6-
a & 6-b MR FIFETT L4 AR A5 7 F0 8 BE R S o
AR ER, B dV/dP # dV/de, ZRIGH K B Rl
WACE AR EENEAMREEMARNLE 6, BE
MENRZWHBERENEZRE, FIHEGEENER
FEAE M AR, MIBHESE T UAHERREES AR
Yo, FREE ST AR R B AR, TN R A
RIF @S AR EEMNARE S, FRBFRIREH V5 VR
BRI HR0.5~8 x10 *km/s - MPa $70.40 ~4.5 x
10 *km/s + MPa; V,H V. 8970 B 5 B 509 B0 0. 32 ~2. 69

W BRRA RO RV, EEA TS TR Ve EmE x 10 "*km/s - MPa $10.41 ~1.36 x 10 *km/s » MPa,

E5 G00MPa ek TR RMEE JE BRI I

Table 5 Density, elastic wave velocity and poisson ratio of rocks at 600MPa
&5 HAAW % E(p) FHVe(knvs) A-Ve(%) FHVs(kn's) A-Vs(%) Ve/Vs  JaMH(o)
TF98-06 H¥A R RS 2.69 6.08 6. 10 3.57 3.69 1.70 0.237
MB98-02 BERMES 3.59 8.57 1.04 4.90 1.10 1.75 0.257
MB98-03 BRI 3.47 8.33 1.28 4.71 3.40 1.77 0.264
MB98-04 SRR 3.52 8.48 1.08 4.80 2.90 1.77 0.264
MB98-08 RN 3.51 8.38 2.36 4.76 1.37 1.76 0.262
MB98-19 AiBHE 3.62 8.64 2.00 4.93 1.35 1.75 0.259
ZK101(140m) e g & 2.97 5.84 11.82 3.25 12.42 1.79 0.277
ZK101(180m) Ao 3.26 7.46 1.07 4.28 2.18 1.74 0.254
ZK7501(25m) KA 3.46 7.63 3.01 4.35 3.18 1.75 0.259
ZK2034(124m) BpKERRE 2.78 6.13 3.12 3.62 3.39 1.69 0.233

$& Kern et al. ,(2002)
RO FiFWMERARETMEBREENBEENENRY
Table 6 Pressure and temperature derivatives of P-ans S-wave velocity of typical rocks of Donghai area
35 4 IREE EhmS3 BERSH EERFE
" (V) (20C (600MPa) 600MPa
HEZH ik (g/:mS) (kms™") (10_4kms‘llz’lPa_1) ( ~10 *kms ' °1) (lO’fgcm'3Mi)a"l)
Ve Vo  dVp/dP  dVs/dP  dV,/dT  dVy/dT  dp/dP  dp/dT

A RS TF98-06 2.65 5.64 3.37 7.71 3.61 1.52 -0.02 0.67 -0.52
S SN = MB98-02 3.57 8.39 4.85 3.24 0.98 2.34 1.25 0.26 -0.80
BREOES MB98-03 3.45 8.10 4.64 4.02 1.34 1.51 0.64 0.32 -0.72
SRR MB98-04 3.50 8.26 4.72 3.75 1.32 1.28 0.47 0.27 -0.76
BASERE A MB98-08 3.49 8.17 4.69 3.72 1.22 1.29 0.89 0.37 -0.74
VaYpap = MB98-19 3.61 8.38 4.85 4.46 1.39 0.32 -0.46 0.27 -0.76
A2 = ZK101(140m) 2.78 6.23 3.33 3.50 0.45 0.99 0.96 1.27 -0.33
Vay - FaY ) = ZK101(180m) 3.26 7.58 4.33 3.07 0.86 0.96 0.91 0.38 -0.68
NES ZK7501(25m) 3.40 7.41 4.44 3.83 1.59 0.93 0.41 0.40 -0.70
BEEHEARRE  7K2034(124m) 2,79 6.12  3.67 3.11 1.02 0.96 0.95 0.52 -0.65

W Tr-GEie i X s MB-BAt#iX ; ZK-BAt4h7l. (48 Kem et al. , 2002)
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Fig.6 Directional dependence of P-, S-wave velocity and anisotropy in eclogite MB98-08 from Mabei of Donghai area.
(a) P-and S-wave velocity as a function of pressure at room temperature and (b) as a function of temperature at 600MPa confining pressure

for three structural directions X, Y, and Z. (Kevn F{1 Jin et al. , 2002)
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Table 7 Reflection coefficient at lithological boundaries of different rocks from 2000 cores of CCSD main hole

RuEc PhEc AmFe ReEc PaGn 0rGn GiPe
I BH B

27.85 24.21 21.5 18.82 15.93 14.73 18.17
EERGT SO AEESS 0.07 0.13 0.19 0.27 0.3t 0.21
EREE E AR -0.07 0.06 0.13 0.21 0.24 0.14
F N AL S GRS -0.13 -0.06 0.07 0.15 0.19 0.08
SRR (AN 2 -0.19 ~0.13 ~0.07 0.08 0.12 0.02
WEBUR AL R R A -0.27 -0.21 -0.15 ~0.08 0.04 -0.07
Ky B2 -0.31 -0.24 -0.19 -0.12 -0.04 ~0.10
XA PR -0.21 -0.14 -0.08 -0.02 0.07 0.10

L RPE AT BA R AP, BAL:g/om’ x ks, FBEUT R R4 e fih 7 16 B =2 0 S 3 R

HHERBFAS =R,

BT B AR

X R PATH MR, Y T 2 P S BRI,
Z o E T

Fig.7 Simplified diagram of shear wave splitting

FRAEARE R, MY Ul & 1 N AL
W& RN EREE BT, XA AT
4334 (Shear wave splitting) (Kern et al. , 1990) , B 2EH A
AR — N EERE(E 7). RIS RARWAT
P LB R A R E (AL TR, ST x, v, z TR
BILI A A I A E 4 K «

M(x) = [(V,, = V,)/V, | x100%

AA(y) = | (Vﬂ - Vy,)/Vyx} x 100%

AA(z) = {(V,, - V,)/V, | x100%

ARV EEER VB E, ENNEnRtSaa%E
HHBMATE BV RR, MEREEET FEEML
Eﬁﬁ]f?*ﬁ%ﬁﬁ?@ﬁ?ﬁﬂ*ﬂ%ﬁﬁﬁo FAumE
RS (MBI8-08 ) Rt 3R I ¥R J¥ & o) R e B S8 2L 7, A
B6-a AT 0L, GABGEBE (V) IWHEE X Y 07184 58
8.47km/s#l1 8. 38km/s, MIEEH THEHER Z F M LN

8.28km/s, V7% RS 2.36% . 7E X J7 [0 BY Y Ik
Btk AA R 1.37% (B 6-a) o HIER AATE AAs, [l
FEEIFREREEE — 22, MR, WFHRMEES
s, BAERE & a R EER N, BIRIEE & m e
MR RN B S AR AR E N — N EEEBRIRE,
BN RE 1) 315 e b R OB S S B BT R B S TR ) IR A
BN SRARERR R, Bk, AMTIEMEBEE N
FIBSLI I A PR E “Ho B A7 (Seismic fossil ) - Siliver,
1996) ,

6 ERPRDE R LR G R 23

B B 70 2R, £RRERMASTTRT K&
HWRER ST, XA BT RIAT EE N HER
(Mooney et al. , 1992; #3CFK, 1999; Zhao ef al. , 1993; 5
Hix, 1997; B %, 1998; Wang et al. , 2000; Yuan et
al. , 2003; XMBHS, 2003) o XAEEM 2 A iR 5
@ FEE Y RS AR A S E SRR T 25%
7, B TERBH, AT, 14K 1k ANIx 08 R 54
HEHZWERET @R, AmErERets A
YRR, HRRR RN & ERRE R ERMIR
WER IO, HFEFEFE R —J7 E X 3R 38 B R
HERRMILERD; 75— FEXN R EREZ A F R
HYBESHAR, HEiRFEFRANRRFHTRBER 4
B (1) a PR ~ i B A B 2 R 5 R e B 57 T
(Jones et al., 1998; Kern, 1999, 2002); (2) B &K HE
(Pavlenkoba, 1992) ; (3) 34 BY 447 i A ( Passchier, 1986,
Christensen et al., 1989; Fountain et al., 1982, 1994);
(4) %E 1 B8 ] S A B ( Jomes et al. , 1982)

FRT E KRR AR R (R TEEH) ST T
RGAMBRYBIRE , "ZEHR (55512 DH, f1 DH, k)
PR, R A N X FHSE B — R IR
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Fig.8 Comparison of reflection coefficients and impedances with seismic reflection profiling from 2000m cores of CCSD main hole
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B AR (B SCRSE, 2002) o K 8-c RATHIHA L, A &
M () 13 /35 A 45 H 2R 1) 7 AR % 989 28 1 B R AHIA
(). jEiT DH, 0 DH, WERAZIC AL L (CCSD) 4 B %
TEREO F YR BT, IR AR X S 3R I A B R 44
T THAMEERIE,

J2 91 B EK (reflective coefficient, R, ) REE AR SHERA
ERITRENEEETESE, BERIHTEAR ).

Re=(pVa-p V1) (V2 +p, V)
Hep Vlﬂ Vz%/\ﬁiﬂiﬁ)ﬁ%ﬂ}iﬁﬂ‘{&ﬁ@f, Pl*ﬂ p:%ﬁlﬂ%
R B, p, Vi o, V, AR WABEETT. %R
ERAK, HET 2000m & KK EA A RIS KGR
ST (K 7 FilE 8-a.b) o EH AN MG REGEE T
+0. 16%, A MR E L= A4 858 & 459 (Warner, 1990) ¢
Bl ST 2 A fLF 375m M, FEAEEMESREE F
B, REFRYCR, H0.21 ~0.27, AR B LT 500 KB
I, K 8-a B JL, BX R — MR AR SR (0. 19 ~
0.27), R—HBMBHFTRE, RERZE LI L T H
PEEREE . RAE C AT 575 ke, & BREBKEN,
EH KRBT A AL, R 2000m 1 V&
EREEREEN, ZERASRICA LA AN S
fil, BEREBLRA(27. 85¢/em’ x km/s) , RAFRECH 0. 21,
FAEAERNRE, £925m(G J2), 1075m(H JZ) #11175m

(L) BARHHW LR MR SE (20 ~50m B, KAt

FHRT0.20, X=2 A0 M REEA TG B HRET
Bl R BRASRE IS, HBIAEN W, KT —SEER
B REMEEAESE S, ~ BRI A% KA
WAMBS ARATAERRERENT YIESMRE T
(SPO) MRS R FE AL (LPO) o BRIESF (2004 ) ¥ 1h 3 AL A
M RN R A RN BE B AL A R P G A R A
HgEi AN Filinn REEH, LR=EABMEALT THEHE
VAT . 4 IR SR (1998) A1 35 (1999 ) O3 Fi Xt K 5 Xy
MAREBIEEASEG HENERN, SEa AR LR
MR AL, CHE[001 1R AL T IR ML, Ik F 47
LI L, ZWRGEREY, BORBEES Vo & w5t R0. 15%
~1.5% , EEAENES Vo BT RIETIAR 6% ~14% o &
AR MR A RS (SRS B /Y Ve & 1 51
FIRIAEZE 30% A2 . 21 HEF GG AT Y AT LUERE S 1Y
Ve Rk B 4% ~6% o BT YN Hh BE R S FIRE AR T
TP RN 2 AN DL RT LA R % 1) 5 4 B S 1 m ( Mlawler et
al., 2000) , MEHARR T RANRE, 784 TR A EE
VEF] ( Passchier, 1986; BRETIh4E, 2003), Eoh—tig &0}
FRAER MR, A0 b KB BT DI BEAR 5 R T b 572 M
JEHHE A T AR A TR 7R 52 5 8 (reflector ) (Fountain et
al. , 1984 ; Christensen et al. , 1989; Kern et al. , 1990; Ji et
al., 1993) . ERMBBEXIEO S A ERNRS R ECRE
EE0 ( Siegesmund et al. , 1991), BHE K KEFIRIEA
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FHEE RIE R B, FI0RIKEREERBES
(MB98-08) 7EW IR R &M T A F EFHFZ ARG
MR, FREE VA ER AT 10% (B9); HEE
KT 200 Z 600MPa B, H T IF A E £ ¥ & (Ker,
1999) , MR Vo & 1 R HERE R 4. 2% , BRIIZHE T
WRET RN B R IERER 5. 2% 22k, TR IT 5
BAE AN 4.2% 24, B, ERREERET
PRBRAND ) S DL 3% T Az (LPO ) Xt 4% i 5t M A S 2
BENTMEARN, XMEIAFEFEFGNENE
B 18 S — AR L R IR R R AR R U E R R 0 A 1 e i
HeiRsnEH,

5.0 ? MEQE-08, 20°C
70 plemsEmsast |
=8
T 80
<
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1.0 Py s
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Fig.9 The relationship of seismic anisotropy to micro-cracks
and LPO of rocks from eclogite at exposed surface in Donghai

area
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MM EAEEURENEEEMEEELXR. XEXE
B—YEN RRERE AR B AR BUS T B & RS A R
ERRGEIRE, AT AR5 b R A e BR 4 AR R T
BT E R SRR, CCSD 32 7L Ho 3 648 e 2 i 4
PR ERA (P V, =7.86km/s) , F kA B &/ (IE &

@ ¥ 1999. TihF. L@ s A A S A m R, PE
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R BT Vo 4y 91k 5. 53km/s F1 5. 71km/s) | B3RS
BERT EEZE. #EAN V, 55 FR TR R
MK, HEME (EERE A AMEARIRE) FH V3
B 6.2km/s, WEEM AR E, £FL 100 ~1200m LI #E
HHBE, H H A B E; 1200 ~ 2000m LI IF fr KA
(FERBERB-SHE), REWIEEE, LBRWAXER
W3V, HE R 6. 3Tkm/s F1 5. 9km/s, 5 HIBR Yy FRAR I
HI%E B (6. 4km/s #1 5. 8km/s) AT, 2000m =7 B E ¥
ViR R 6. 2knv's, # KE5r-AAEEFY B HE K& 10
St

(2) XFRFN-FRE I E RN R,

R4 FE 36 Y b 25 T T | b R T 44 100 B R b R 2 R
PR TE REY, b E 7R 38K B 72 7 X 38 45 g B A
MR (&%, 1998; Gao et al. , 1997) : FH17% (0 ~ 14km) |
V, =6.0km/s; BHLF (14 ~24km), V, =6.4km/s; T HLFE
(24 ~37km)V, =6.8km/s, Eilf Wang % (2002) 3@ 1 iR 47
SRR RY], KBl LI M M Tl f e
bt e B i oy 35km, B B 4R H5E
(Vo) BREEGER); FHEFE 6.0 £0. 2km/s, HTHIF 6.5 0. 1
km/sFI T HL7Y 6.8 £0. 1km/s; SR T K B & LA b #b 58 4E 3
~4km WEU T BR EEBME, HAFHHEZ(6.2~6.3
km/s), EHEETHER. B F LA MEL whE b
HSEHEE 6. 0km/s, X 48 H % (2003) F14% 3K (1999) 4 5
MARBELHERILNE R R ST R RS, £ LR
FANE LY iR i kT 6. 2km/s BHELE . X ERY)
BRIGERL 7R =W, KB T05 8 1 L  H SE R B 2 R R 5
HIER LR 6.2 ~ 6. 3km/s B EEZE, Wi, T i
FMEFE SH T RBUB ML T RE T T R R AR
KA, T CCSD LI 7R, 2000m F.0 FEHEHEE .
B BTROES B8 R BOoE fi i s . 700 A4
V,EREWMEEREW, I 2000m 5 .0FH V. ®RE R
6.20km/s, - S5HERYIEERING [ #55 6.2 ~ 6. 3km/s &
BREEW . S8R R E B AU 55 e
PRBEE . IEEA T MIR Y B A HENT : BN AR5 B A b5
WEEZEH THESHREASRESERESATT
WATITR R R R R AR, AT e E AN S
B, Wang et al. (2000) JAKH7E R 515 103 @ = A A il
BRHLX, 9km REZ FH P TFHERE 58 T i@ fMAedt
REGEMP THAREREHEEMN, Hit, #8ESA
FEERTE LT Okm FEFE. BEFKATXEE CCSD FL A7
30km 4L FRANEFH E XA P AE#FT TR, ~HEKSH
RIBEAEME, 15 A KRS RESIE RS S Es
b, —MaBTREBESASIRENAREENFILE
Wk, MBXAREF LR & aikm L& 50 ~
55km BREPHEABRKIE S EEEEREE, CHE
X7 — &R s e b A e A (RS ) il M e 7
KXEIHEE| L H5E 10km BWHEILKH S HBHR(SRRE,

2003) o EATHIINIRE Wang (2000 ) i) b BR 4 B2 HE 7 2 — B
#. BHILET W, CCSD 44k 5000m 4h# it B R &
WRIES e a5 R

(3) B AR R BV U1 AR 25
&7,

AR R T O T R B AN R R R A X
R SHAN FEREH, REARSAKEFER R
HHEERH, 20a8EES ERFREZA AR &R
$0(0.31) 5 FHREIRIE T RINE A I 7037 AR M 5 2 A vl
EAEEMRSTRE(0.27); FiHEES S8R BREZM
MR R B 0. 245 %% BEAR A9 IE B ks Z 18] (n R
WA LIS E) U= R 5 R 3 R $0. 02,
ERREEEZ IR T3 R BCh 6 BB R A X Bk ) B I
HRRHHER MR T EEARS . DN P ERS
FEARXN A (ML) , 5 & R A S
MRGREEE R HREER. EARBEMENZM4T
SE T T N BRI ) S A AR 1 O (80 b 7R I8 4% 1 S A ) B2 i
BERAFMN. FAEME <200Mpa MIREIERMAT, MR
BxT R R R A MR ERWE - N A Z UM R E. B
W25, BEBRRT Y (MBS SHARE FELh
SESCE ) R [ HES) A IR B EL O A R R S A R 2 )
SR HRIER

(4) AKHAREE X i oo R 0 M O B AU 1]
HEEM,

EH WSR2 E K T IR FUK R B X R B E
FmEC AT ARBRERR, AMIMKEMZEES
AP AL E 4 M B A R — IR (Holl et al. |
1997; Knigh, 1990; MafTH#%, 1995; s i8%, 2003), #55|
FEAHRFLBR ZRAE | AR A R 1, A R /KA R X A A
F R BRI . MR T OKER NaCl %) ££5L
BReh 5153 A 9%, AR 4E Biot #iR F Gassmann 77 72 ( Biot,
1956) , FLBRIAAGE A A MMEEE Vo 380, 1M 89 U7 3
VSR TR WRAEA T SRR () 7ETE K & 2 R
WA R =S BRI RS 5 0 M, RREK
SAHEEBSERLRA S A 00 A I8 B A0 BY B0 352 R BE 40 S5l MK
5% 1 10% 72 A& ( Murase et al. , 1979, 1980; Jin et al.,
1994) , HALEMKZE, Vo B EF I 19%, VoREH
6%, RRAATERKZ G EEMEEARRE, Kby
KA BB IR R (33% ), MiMEA (10% ), M ata i
ARBE ROK RS S B AR R, K Z fE A i B BRI
HINRHEHERE(—BRE 3% ~4% ER) . AP AKTL
PR SR i A A FE MK S B R A I B 2 A2 e, BT
BAWEE., RO EAH, Bo@ESF A HREH TEE
BRI 1 L B — B, & AR Z EHMREEBOK
o T, HBUKMILBRK B AR K T 50 A BARE
B, NTTEAANABEE. dFRITIIEEES
HEIAMR/N, WAKEE BB IR R/, EIETIIR
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HEAMLIRE LB/, A RXA R, ROTHED SRS
RS, BRI RIR & ER M TR B RS A K
BEEFMSFETERARERH AR RITIAN, #
CCSD FFL, 5000m BREETE A (BEIAR 2 T H/E 135MPa) , &
T SBRK FIFL B K 3 A e S B R 2 A T 2 R
B, TEHREERGT & A RKBER LERIES AR

FTEBAIE MR, ERULRBRGFEREW R HMbE
AR (B, SR ILRR B ERE) LU
FIFERER ., B XXHELIE, RITEEHTES RN
MRz,

AR AR TR A E R RIS EF R
AOYELRERR TN FR, EE Kiel X2 H.
Kem #(#2% % CCSD B3 & A1 W B LI A AT 5 5 A K
250 ; P ERHEK S AT 58 SR A AR B {3 s 1) B
FESF R H: IR B R FE ) e SR ]
ZAmBE L, RIOSHICREFHAT T AL 2
E KRR IR TR B A BN LR = #H 0N T
EAREH LB BRT KM EABE RER KR, #
HFR AT o At (T F R R R
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