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Plots of the major element contents for Sulu UHP metamorphic rocks
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Fig. 2 Histogram of density distribution for Sulu UHP metamorphic rocks
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Fig. 3 V,—P curves for representative core samples from the depth interval of 3000~4600 m in the CCSD main hole
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Fig. 4 V,—P curves for representative core samples from the depth interval of 10~700 m in the CCSD main hole



BRI YER (Effects of pores/microcracks)
B = B,exp (-kP)
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Fig. 5 Physical significance of each parameter in Eq. (8)
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Fig. 6 Pressure derivative (dV/dP) versus pressure for

core sample 19—13—13—Z from the CCSD main hole
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Fig. 7 Statistical properties of P—wave velocity for Sulu UHP metamorphic rocks
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Fig. 8 Relationship between V; and density for Sulu UHP metamorphic rocks
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Fig. 9 Relationship between V, and chemical compositions for Sulu UHP metamorphic rocks
16 25
{ @ SEHHE V, = 6.8 km/s (b) CHstD- 4.54x10™ km/s/MPa
e n=56 20 - =56
< € ]
~ ]5 -
B 81 )
3 =
B 3 10
4 4
i 5
. J
5.0 6.0 7.0 8.0 9.0 Lk
v ” 0.0 3.0 6.0 9.0 12.0
bl D (10 *km/s/MPa)
m ARE B s O miFpsks B BEs ERBRE B HiRE
(Amphibolite)  (Metagabbro) (Paragneiss) (Eclogite) (Orthogneiss) (Peridotite)

B 10 Kern % (1999,2002) 38 9K 3 — /5 & 48 % E R FUA R B R it & R
Fig. 10 P—wave properties of Dabie—Sulu UHP rock samples reported in Kern et al. (1999, 2002)




1808 Mo

#H 2006 4

& 1 CCSD & ik B R
Table 1 Description of CCSD core samples
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125-15-18 | 131.00 AEBES 3.48
147-2-11 168. 50 LR A 3.16
150-3-20 | 177.00 -y G 3.12
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160-12-11 | 210.50 BT A s 3.17
166-42-43 | 227.00 ErEAMYME 3.25
ERTFHEESE
703-29 242. 00 lfam&ﬁ%;’ 2.93
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219-1-2 304. 77 R s 2.63
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C397 PC 22 | 679.90 | BALZHAFRAMEEES | 3.39
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Table 2 Parameters of V,-P curves measured during depressurization for CCSD core samples
(A is the propagation direction)
RS st N LA L g Bo k o | P | Pue
(g/cm?®) |(km/s) | (X 107 *km/s/MPa) |(km/s) {( X 10~ ?MPa ") (MPa)|(MPa)
19-13-13 A RE Z | 2.640 | 6.186 2.548 1.273 2. 241 0.997{ 277 | 31
26-10-17 =l ¥=1 Z | 2.640 |6.172 2. 871 0.932 2. 988 0.995| 208 | 23
125-8-18 A ES Z | 3.380 | 7.694 3.188 2.174 2.559 0.979| 243 | 27
125-15-18 ARBIES Z | 3.480 |8.024 3. 669 1. 106 1. 814 0.912| 343 | 38
147-2-11 208y = Z | 3.160 | 7.356 2. 408 0. 947 2. 495 0.989| 249 | 28
150-3-20 TR S Z | 3.120 | 7.070 2.152 1. 455 1.528 0.996| 407 | 45
151-14-16 Ay TaM I ERE Z | 3.210 | 7.670 2. 580 1.150 1. 487 0.923| 418 | 47
160-12-11 AEFAESTERE Z | 3.170 | 7.229 2. 441 2. 049 3.137 0.972| 198 | 22
166-42-43 £ IR A AR Z | 3.250 |6.835 2.114 0. 932 2.139 0.966| 291 | 32
703-29 AETFREZSANARKARSE| Z | 2.930 | 6.685 2.721 1.436 1. 988 0.995} 313 | 35
178-6-6 BFAKERE Z | 2.740 |5.814 2.729 1.072 1.599 0.995| 389 | 43
203-5-15 faIRE Z | 3.070 | 5.746 3. 088 1.479 1.732 0.988| 359 | 40
210-15-21 A RE Z | 2.630 | 6.157 1. 902 0.597 2. 029 0.993| 306 | 34
219-1-2 EHH RE Z | 2.630 | 6.290 2.528 1.586 2.171 0.996| 286 | 32
315-1-11 ZHATEEES Z | 3.430 |7.952 1. 637 1. 220 1. 682 0.988| 369 | 41
315-4-11 ik EHASHRES Z | 3.530 |8.107 2. 007 1. 068 2.358 0.959| 264 | 29
(397 PC 2a BESHAZTAXEES Z | 3.390 |7.879 2. 455 0. 964 2. 870 0.997| 217 | 24
€398 PC 5b AR Z | 3.390 | 7.796 2. 691 0.971 1.746 0.945| 356 | 40
€399 PC cl BAGEBES Z | 3.240 | 7.695 2. 428 1. 658 1.786 0.990| 348 | 39
B1536R6P4le HARASHAZEBIEES X | 311 |7.25 1.383 2.302 2. 881 0.996| 216 | 24
B1536R6P4le NG BEEETSEIES Z | 3.01 |6.924 2. 053 2. 003 2. 820 0.998| 220 | 25
B1578R14P18t —EZKEARKRE X | 2.65 |6.452 1. 855 3.373 2.214 0.996| 281 | 31
B1578R14P18t ZEKIEARKRE Z | 2.65 |5.944 1. 527 1. 885 2. 286 0.996| 272 | 30
B1608R27P12| AHWTAB=BHKAGAMAE | X | 3.01 |7.259 1. 676 1.132 1. 798 0.923| 346 | 39
B1608R27P12¢| AMTAEEEHKAGMAAE | Z | 2.95 |6.670 2.108 0. 879 1. 620 0.999| 384 | 43
B1628R33P24 | MINAHEST KEREHNBE | Y | 2.65 |6.375 2. 329 2. 394 2. 654 0.999] 234 | 26
B1628R33P24 | MINAHST KERIENBRE | Z | 2.65 |6.381 1.516 1. 057 1.553 0.995{ 400 | 45
B1651R37P41c fNE Z | 3.00 |6.592 1. 708 0. 691 2.483 0.981| 250 | 28
B1694R49P7s KHERIE A RE Z | 2.63 |6.394 1. 710 1. 500 0.739 0.871| 841 | 94
B2068R61P20h BEEHNKARNE Z | 2.85 |6.244 1.313 0. 890 2.843 0.998| 219 | 24
B2078R63P9r KEREFRRAE Z | 2.63 |6.315 1.932 3. 449 3.012 0.997| 206 | 23
B2168R85P2a G ARA KA RE Z | 2.65 |6.129 1. 870 2.171 2.522 0.978| 246 | 27
B2184R88P4s BB ARG KB N RE X | 2.66 |5.954 1.739 2. 203 2.149 0.997| 289 | 32
B2184R88P4s BEREARNAE KBRS Z | 2.66 |6.170 1.264 1.782 1. 088 0.951| 571 | 64
B2242R100P16a| MINABEEB_KEIFHKE X | 2.66 |6.357 1. 970 1. 545 1.592 0.998| 390 | 44
B2339R122P1{ ANE KA FRE Z | 2.65 |6.193 1. 779 0.902 1.173 0.951| 530 | 59
£3 HEREETHREMBEAERNEITER
Table 3 Statistical results of P-wave properties for Sulu UHP metamorphic rocks
o Vo D B, k P. P2
aH B R

(g/cm®) (km/s) (X107 1km/s/MPa) (km/s) (X10~2MPa~!) (MPa) (MPa)

fINE 14 2.99 6. 460 3.021 0. 885 1.556 444 50

HWEE 42 3.50 8.074 2.276 0.932 1. 270 529 59

KRHEE 6 2.86 6.731 2. 400 1. 048 1. 685 422 47

THER A 11 3.02 6. 949 2.417 o 723 2. 453 282 32

& RE 26 2. 66 6.154 2.303 1.419 1.771 401 49

BMRE 5 3.18 7.232 2.339 1. 307 2.157 313 35

BAERES 13 3.35 7.143 2.871 1. 330 1.512 504 56

HEEUA 5 2.58 5.328 3. 089 0. 475 1.556 466 52

St 122 3.12 7.066 2. 485 1. 056 1.611 450 50
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km/s), BEECE LB S SR RE S B A A
ME, EHERESMANEBEAREUMELR, BT T
R T Hh 72 I T BORLAS AT BB T AT X B TR

Vo RAGHWNEER, SHAFER T BE—ER
M (E 9, MEE RS K S A
N SIO, TH ARV, HEEMRA., ESMH
XA TSI R P AINE RSB,
REVREEREES, BRELSES, FEBTER
BABEARK DB EMFEEHNE T R\ M. H
RLEWRIEF EEESELSBERMNE N
Tl BV, 1 o BB/ o ARG A P AR S E SR i 72
i1 T IR 1235 BT B AR 8 7 e A 7R I8 B9 AR
M, AR AR TR M S B AL A R LR
BB RS

WEEUE R A AR =Y, P E AL
Si0, . ALO,.CaO i Na,0+K,O & &, BN
BV, EE 9., ANKRERIER R RERI AN
HEA BHRERES REBRES. V. B
ALO; . MgO # CaO & & 1Y 3% hn i 3% in (& 9b.c.
d), AR Na,0+K,O & & w3 hinim s/ (8 9D,

B RS (D) 2 #5548 A i 3R oy
HEAMBHRRBRAERN-TEESHK. D
EH.AEESELRAT S AMEE 8, FE 3D A
Na R EREE MiESCEE B E=Y . BA RS
M D fH(2.9X107*~3.1X10"* km/s/MPa) , fi iE
BIR A KRS BEELNEERE SN
B A B A DE (2. 3X10 4~2.4X107* km/
s/MPa) ., i3 i B 70 5 0 °F Fi 8 G L R A
BEEMXRA MESHBRATEATETT Yk
gAa. AN EGHEE. DERETYNEE
B fn s A,

Kern % (1999, 2002 & T#H o Kil—H&H
BEZERANMERR, AR LG TE 10, 51
1B B AR B, 4T F R — 2 B 5 A SR 6, AT 89 Vo
B/, T D EBRRKEFEERN D EAFMRE, H
FERNT O £ Ken WEBREBHNEERSE 6 1
EREREERMBITREN T kA ARKHEL
w, H I RMERR T MBI K E RS REFEZE
I 7 B0 Ak — s, B Vo 1D SRR
N @ A Kern LK E, & KB EE 600
MPa, XfF—LE 538 5 A R, 400~600 MPa
BEFAREUXRAR PR MBEL. L #EA
Kern % (1999, 2002) {7 iR 56 45 5 4 € B 1 52 B
1 L b 088 S T 38 S b B i R R

B, GBI M (E 8o) . B HEEEE
JREME B, R 1.1 km/s B /MEN 0.5 km/s,
AR EUA s B REN 1. 3~1. 4 km/s, H BRFEMY
tE BEWMEEMKERFRETS. BERKS.A
N AT KB EREH B, 25|k 0.7,0.9
1.0 km/s, B, 258 A P HEF EMIUIE SHHER
SR AMBEEXRBAMKREE. SEHFLEX
I AT — 2B BT 5.

BEFW R TR BE-E R R IR
MR, HEBRSEZRE L ENEAEETT
1.3X 1072 MPa™ ' (R{#58) F 2. 5X 1072 MPa™' (&
WK E) 208, FEE R 1.6 X107 MPa™ i B FL
BRAMMEAETERKE (FSIP A& s KB, M
ARG, REMES. KBS ER A K
EMEMMAEN T A ESHR L.5X107%1.7X
107%,1. 8 X 1072/ 2. 2X 1072 MPa™!, & 3 H b5 H
AEELBRENP. P H. nEREEEREHN
S35 Py UK 50 MPa, Xt FR—iAFE, Pt Po &
KEBZ UK TR RS R KT /DL
WMEEEEERNWEZW, BRIEEENERATES
5k i et al. , 2006),

- hmhEZReABNEESIBRZLS
(NSERCO) W EBAB 2R EZRASERXARNEFTE
BEE&BLROMP EB ARG 2EE B SRR
B P ERER SR TR B RS ORE.
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Pressure-Dependence of P-Wave Velocities in Sulu UHP Metamorphic Rocks

JI Shaocheng'?, WANG Qian"’, Denis MARCOTTED , XU Zhiqin®, XIA Bin?,
Jacque% MARTIGNOLE", Matthew SALISBURY* '

1) Département des Génies Cruil , Gienlogzque et des Mines, école Polytechnique de Montréal , Montréal, Québec, H3C
3A7, Canada;  2) Laboratory of ‘Margznal Sea Geology, Guangzhou Institute of Geochemistry, Chinese Academy of
Sciences , Guangzhou, 510640, China;  3) Laboratory of Continental Geodynamics, Institute of Geology, Chinese
Academy of Geological Sciences, i:Bez'jz'ng, 100037, China;  4) Geological Survey of Canada-Atlantics Bed ford
Institute of Oceanography, P.O. Box 1006, Dartmouth, Nova Scotia, B2Y 4A2, Canada

:
Abstract
We have experimentally determmed the P-wave velocities of 68 typical UHP metamorphic rock samples
among which 31 were collected from the CCSD (Chinese Continental. Scientific Drilling) main hole and 37 from
the surface outcrops in the Sulu :‘orogemc belt (China) at ambient temperature and hydrostatic confmmg
pressures up to 800 MPa. The velocity-pressure curves can be well described by a simple expression; V(P)=V,
+ DP — Byexp(—%P), where Voi?is the projected velocity at zero pressure if both porosity and cracks were
absent; D is the intrinsic pressure derivative of {lelocity in the linear elastic regime; By is the initial velocity drop
caused by the presence of pores and cracks at zero pressure; and % is the decay constant of the velocity drop,
which controls the shape of the veloc1ty pressure curves in the nonlinear poro-elastic regime. The above
equation was used by prev1ous wolrkers as an empirical formula to describe the relationship between seismic
velocity and confining pressure. Here we show that the equation can be directly derived on a rather general
theoretical basis. The derivation has provided a clarification for the physwal meaning of each parameter in the
equation.’ It is suggested that henceforth the seismic velocities of rocks should be published in terms of these
four parameters rather using tedl_ou"s tables to list each velocity at each pressure for each sample as done before.
The statistical properties of P-wave velocities in the Sulu UHP rocks provide a complete set of basic information
for the interpretation of field seisf:nic data from the root zones of continental convergent orogenic belts and
modern and ancient subduction zonéi'es.
Key words: seismic properties'of rocks; UHP metamorphic rocks; Sulu orogenic belt; Chinese Continental

Scientific Drilling
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