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Fig.2 P-wave velocities in amphibolite with pressure and temperature
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Table 2 Pressure and temperature coefficients of P-wave

velocity in amphibolite
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(AE) of electrical conductivity for amphibolite
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in the North China craton

® & BEE £RERA HEERL EE o/ HWERR q/

g % km  (Wem™®) Wem 'K (grem™® (@Wem™?)

1RE 3 1,13 2.2 2. 60 60

ziﬂ% 12 1,26 3.0 2.77 57
(ER

3dFE 10 0. 86 2.8 2. 88 42

4 TFHF 13 0,31 2.6 3.00 34

ﬁf jﬂf(ﬁ[g to=10"C

3.2 BMIRMEFEEILL

I SE 56 3R A% 1 e T st i O\ ipk R R L % e
P T A B B R R BT O R AR 2) KB
AROTHE T RH A N A 8 58 M B I o IR
MR

v(z) = v(0) —f—r[av/ap],dj)—f— (9v/at), de

(2)
AP p=pgz,p WK (GPa), p WA A KK
(10°kg/m*), g HEHMEE (m/s*), 2 HIFEE
(m)st=ty,+z/ic* (gg— A« 2/2),t FIBECC),1,
RHREEQ0C) v AEAMFELW/(m - K) ],
qo NMH R PR (mW/m®), A N HFE MKW/
m®),

B 5 3 S B R SR A5 B RHS B TN s P U

vp/(km * 57')
52 5.6 6.0 64 6.8 7.2
0 T T T T T R L
5 -
IOL L5
15
e o
5 20k 7 TR
b5
B
25+
301 B .
[
351
40

o #KkANEHBERYREE -REHTS
ERRaA (KR DRARREE SN

(FZ AP 8 ER17-18D
Fig. 5 Comparison between the amphibolite P-
wave velocity-depth profile and seismic

structure for the crust of Zhangjiakou area



# 68

B OFF.HERETHKANZRE CFRARALBAEL 51

N B e e TN S SR 8 YR -9 U
W R KIS W/, &6 R AR TR RB W
b e h R A S ) SR I AR B — IR B G R Al L
B LRMARKANAEBERNEFEREMR SX
X A 5 A U Y R AR AE
3.3 BRE3tE

£ 1.0 GPa W ENEEN,, E WX HSENE
M dEF /N, B, FRATTAE e 288 & 7 X 3 R
W, KB LB K18 A9 Arrhenius AR PR FERT F
MIEALEE (38 3), 45 A Rk 32 h i IR Bl IR 1Y A2
R R RBRHK A N A S 2R 0 3 B AR 16 &
H(E 6, F6PRAHTRHEFEE" Eig KHiH
REM R BHZ X SR SR —RELEH. A
UEH , THRABHMKANELSTEMLETHS
TR O L IX R Hh5E & T Hb AT B B R R B A AL

lgo/(S * m™)
-4

0 T -| T T T -I T

10 -

M

15

20 4 =

Wz /km
d

25 - )
F
30 s
[ ]IN0305¢-1 e

35+ [A]IN0305e-2

40

6 SkANEHESE—REHBSRRUARAR
WA (& 2 7 O S B OIR18D)
Fig. 6 Comparison between the amphibolite electrical

conductivity-depth profile and electromagnetic

structure for the crust of Zhangjiakou area

£ LA b T U N IR B R A R R B X B 4
RouRmmgiRafKARNEEEwRE%
o S IR R S T L e A U R A R
5538 oL BF A BR 4 B N K A B 12 M X o 5T Y
1 9 4 9B B R L R SRR 2, AT DOA A S TR
TR A IR A T BR R R A4 J ST Rn@ AL ok K
A X pHsefa iz —,

4 g

#E 1.0 GPa . WIRZE 700°C &4 FRBAIFHE
1 IR 5 S O 580 e B B A e e L ST KA
R A IR T T A B — R T A e, R —

TR BE EITHT , K BT 5 20 X R 0y 3 U R 3R A A
P I A I Sk 5 — R TR R R TR B AT
T, SRER, S ET R A NS B
BAREE SR w B G S BB A,
e R X bt B T L 5E B R R AR
. GEKRE,GROLBKAMNESE T GERHR
WA B ILZ R s A A2 —, X F
EREOARRATRZHMEASH PR H., i
URSE B 45 SRR B 5 [ g ) S8t A i P 0 T B, B R
FH B —J7 5 SR R 1R 19 30 84 40 SR 45 40 3 o 5 3
HEW.

SEH:

[1] Kern H,Gao S,Liu Q. Seismic properties and densities of mid-
dle and lower crustal rocks exposed along the North China Ge-
oscience Transect[]J]. Ear. Plan. Sci. Lett. , 1996, 139(3—
4):439—455,

(2] LA, THEE REY, % AMELHFBT SEELEH].
BRI AR, 1997,40(3) : 337 — 346,

(3] FAxxXx,#mE SH&0 % RELUERTTI-BILHEE
AP AR R R R LT sk R aE L 1998, 41
(HF) . 48—54,

(4] #MZ KAH.LEN 4 BRERETHEESAT YK
B R R EE X FEM % .B1E,1993,23(8):
861—864.

(5] XuJ, Zhang Y, Hou W, et al. Measurements of ultrasonic
wave velocities at high temperature and high pressure for win-
dow glass, pyrophyllite, and kimberlite up to 1 400°C and
5.5 GPa[]J]. High Temperature-High Pressure, 1994, 26.
375—384.

[6] XuYS, Poe B, Shankland T J, et al. Electrical conductivity
of olivine, wadsleyite, and ringwoodite under upper-mantle
conditions[ J]. Science, 1998, 280, 1 415—1 418.

[7] LiuYG, Xie HS, GuoJ, et al. A new method for experi-
mental determination of compressional velocities in rocks and
minerals at high-pressure[ J]. Chin. Phys. Lett., 2000, 17
(12). 924—926.

S8 wsAR, BSUX L KR LS. SR T A T LA At
TR B R BT[] A D 1, 2002,32(2) 1121 —
127.

(o] R, HfM#iF B8, % BREET®E AR EERYET
BAHI] P ERSE D #,2000.3006) :634 —641.

[10] E&F,ZMF . XNAR. 5. SRSETARESBFENIE
BRST - A B A i S RIE SR (T ], B E W, 2001, 46
1659—1 661,

[11] AR HEE, X85 SRSETERSHAHEREMER
REBHFEI]. FER 2. DHE,2002,32(2) 959 —968.

[12] Kern H, Walther Ch, Fluh E R, et al. Seismic properties of
rocks exposed in the Polar profile region-constraints on the in-
terpretation of the refraction datal JJ. Precambrian Research .
1993, 64. 169—187.

[13] Kern H, Gao S, Jin Z, et al. Petrophysical studies on rocks
from the Dabie ultrahigh-pressure (UHP) metamorphic belt,

Central China; Implications for the composition and delamina-



52 w R B & H## 2008 %

tion of the lower crust[]]. Tectonophysics, 1999, 301: 191— FrovEIE B RN T L S EEEm )] R,
215. 1998,21(1) ;94— 102.
(4] AxX. BEE AEA. S EETURBARHBERFENR [18] MXEE, X EM, &, % Kt — M XHBREAHSKHBE L
H—&S ], s EmEHEIR,2001,2003):1—5. Hi g &5 (1], 7% H %, 1998,20(2) : 155~ 163.
[15] EZE,.XMAR.ZME, %S BESET TREK S WIEHE [19] #c i,  ERA . &% £ h R EABEESEHE —NE
()] BRBIEH#TE,2002,12.426—429. — B AT 1 K R R AT (T ). s ERA 2 o b T K R
[16] REE BAL. I EERHHBTESBRAEEAHE #%,2002,27(5) :645—650.
AEMABE L] IR, 1998,41(1) .38 —48, [20] BASCH®, &M Mg, % MK KMARNEREABR
C17] BXE,HIETF AR . SUREO - HEABFTEEY BT, o B f, 2006,33(4) 762772,

The Elastic and Electrical Properties for Amphibolite at High
Temperature and High Pressure and Their Geological Implication

WAN Fang!?, ZHOU Wen-ge!, LIU Yong-gang', Fan Da-wei’’?, XIE Hong-sen'

(1. Laboratory of the Earth’s Interior and Geo fluid Geochemistry, Institute of
Geochemistry, CAS, Guiyang 550002, China; 2. Graduate School ,
CAS, Beijing 100049, China)

Abstract: The P-wave velocity (v,) and electrical conductivity of chloritic amphibolite are measured at 1. 0
GPa, from room temperature to 700°C, using ultrasonic reflection-transmission combined method and im-
pedance spectra method respectively. The sample comes from northern margin of the North China craton.
At room temperature, when the pressure exceeding 0. 35 GPa, the v, of amphibolites has a linear relation-
ship with pressure, which indicates the tiny gaps in the rock sample had been closed. Based on this rela-
tionship, the v, of the amphibolite obtained is 6. 390 7 km/s, and the pressure coefficient is 0. 160 6 km/
(s * GPa). At 1.0 GPa, the v, of amphibolites has a linear relationship with the temperature, the tempera-
ture coefficient is —0. 000 594 km/(s » °C). The conductivity of amphibolite can be fit to Arrhenius equa-
tion at 1. 0 GPa and 200—700°C, the pre-exponential factor is 25. 78 —105. 32 S/m and the activation ener-
gy is 0. 57—0. 66 e¢V. The P-wave velocity-depth profile and electrical conductivity-depth profile can be cal-
culated from the experimental data and the fundamental geothermal parameters in northern margin of the
North China craton. The comparison of the calculated results with the elastic and electrical structure of
this area reveals that the v, of amphibolite is approximately equal to the middle crust, the electrical conduc-
tivity of amphibolite intersects the range of the middle and lower crust in this area. With together, the
chloritic amphibolites may be a kind of rocks making up the middle crust in northern margin of the North
China craton.

Key words: P-wave velocity; electrical conductivity; crustal structure; high temperature and high pres-

sure; amphibolite



