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Abstract The compressional (V) and shear wave velocities (V) of typical granitoids (alkali-

feldspar granite, alkaline granite, granodiorite, monzogranite and quartz diorite) from Kalamaili
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granite belt and Yemaquan body in Eastern Junggar, Xinjiang were experimentally measured at
pressures up to 1.0 GPa (room temperature) and temperatures up to 700 C (1,0 GPa) by
ultrasonic reflection-transmission method. The results show that both V; and Vs of the granitoids
present a linear velocity increase with the pressure at room temperature {rom 0. 4~1. 0 GPa,
which is interpreted in terms of closure of the microcracks in rocks under this pressure range.
The Vp and Vs of the granitoids are 5. 79~6.84 km » s and 3. 26~3. 85 km » s~ ' respectively at
room temperature and 1. 0 GPa. On the basis of the linear relationship between pressure with V;
and Vs, we derived the pressure derivatives of Vi and V5 as 0. 1568 ~0. 4078 km/(s « GPa) and
0.0722~0. 3271 km/(s » GPa) respectively, and the reference velocities Vg and Vg are 5. 62~
6.47 km * s' and 3.15~3. 75 km * s7' respectively. At 1.0 GPa, V; and Vs of the granitoids
show a linear decrease with temperature from room temperature to 700 C, and temperature
derivatives of velocities are (—3. 41~ —4,96) X107 km/(s « 'C) and (—0. 88~ —3. 22) X
107" km/(s *+ 'C), respectively. Taking advantage of derivatives of velocities and reference
velocities of the granitoids obtained from our experiments, and combining regional geothermal
resources of East Junggar area, V; and Vs-depth profiles were calculated. From the comparison of
velocity-depth profiles with geophysical exploring results, we infer that the Vp and Vs of the
alkali-feldspar granite, alkaline granite, monzogranite and part of granodiorite in Eastern Junggar
of Xinjiang are coherent well with the velocity of the upper crust, and the average Poisson’s ratio
of several rocks are also consistent with the Poisson’s ratio of the upper crust. Therefore, we
suggest that these kinds of rocks are important parts of the upper crust in this region. In
addition, the Vp» and Vs of the quartz diorite are both in accord with the middle crust, suggesting

that it may be one kind of rocks in the middle crust of this region.
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Table 1 Sample number, location, and petrographic characteristic for the studied samples
Hik HHRES FARAFFE FETYWHR (vol. %) B CEHRED
FEA R TRIEKE KA. BRR.P-ARERSE HERGCSUDFIEKEGU D) +FAEASK )+ 0.5~1.5 mm
(MGH™ (HY23) L7 YW EE M AMRA . BZRU5% ) (0.7 mm)
B R NGRS WO4G. 3R, F-ARERE BRAWBUYD FEEET UKD+ HHEGBOY%E)  0.5~1.5 mm
A (HY25) ¥ B K +E2EHG%H) (0.7 mm)
#210 WUEERE BRKEGE.HR. F-HEEN FROEWLBGUYDH+TEERAUS% D) +EHEBO% L) 0.5~2.0 mm
(HY32) &YX Em +ARARNA EAB%D) (0. 8 mm)
ERHE  ERAKE KEG R, P-ERERE MRAGUDTERKAGUEI+AEASYKEI+MA  0.5~1.5mm
(GDy» (HY55) .9 LE M RASY ) +-BRH0L) (0. 7 mm)
e BREENE HLG6. 3R, P-HMEENE SAEAOGHIBREERAF@OR FAEGIW+RERE 0.5~2.0 mm
e (SI15) M. HWEER #(8%) (0. 8 mm)
WKkiEKE RACE.BR.FARERNEG HEKAWGUDH+TFEERKTUSKDI+GRGO% L)  0.5~1.0 mm
(XH08-01) .9 PIE M +RBRZB ANGGEYD) (0. 6 mm)
3 —kERE KAE.BER.FAREERE SHKAGUDFTEKFGOU L) +HHE@IKE)+ 0.5~2.0 mm
; (XH08-03)  #, 5" ¥ XEM NG B=BASK L) (0. 8 mm)
= HRREE KESR.OBEREH.TY SEAGYUY D +FEERAGY I +HAEHE0% )+ 0.5~2.0 mm
& (XH08-07) XiEM ARNEREZBGND) (0. 8 mm)
AENAKE KEE.JR,PHAREEKRE AEAGUII+AEZENOND)+MNACRI%E). B 0.5~1.5mm
(XH08-10)  #, 9" YL E M =R (G% 1) (0.7 mm)

2 FEATHR T (MG) M BT 55 (GDY 4 5 F6R 58 T FE A 95 59 3 9 IR FE R AR FE 3 TN 1 K.
£2 HRHRNERTERAM (wt. %)

Table 2 Major element compositions of the studied samples (wt, % }*

ZREKE ARAENE BEERE ERNRE RBERES BKRAERE

“RERE HRRKE ABRERKE

RIERMS HY23 HY25 HY32 HY55 SJ15 XHO08-01 XHO08-03 XH08-07 XH08-10
Si0; 69.62 78.32 79. 83 64.89 79. 33 75.59 74.10 57.46 52.14
TiO, 0.54 0.50 0.43 0.52 0.47 0.17 0.17 1.02 0.50
Al; O 14.15 8.76 7.68 15.12 8.21 12.72 13.17 17.71 17.21

Fe, O3» 3.74 2.42 1.98 4.54 2.28 1.77 1.57 6. 40 5.99
MnQO 0.16 0.15 0.13 0. 07 0.15 0.03 0.03 0.12 0.11
MgO 1. 00 0.11 0.11 1.64 0.11 0.13 0.22 2.82 7.49
CaO 3.19 0.45 0.47 3.41 0. 69 0.62 0.95 6.25 10.18
Na; O 3.17 3.81 3.48 3.86 3.43 4.63 4.78 4. 60 2.67
K. 0 3.45 4.22 3.55 3.08 3.92 4.58 3.77 1.67 0.89
P:0Os 0.34 0.31 0.25 0.14 0.20 0.05 0.06 0.24 0.06
LOI 0.58 0.43 2.01 1.24 0.70 0.33 0.63 0.89 1.93
Total 99. 94 99. 48 99, 92 98.51 99. 49 100. 62 99.45 99.18 99.17
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Fig. 2 Schematic illustration of sample assembly
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Ve M1 Vs HEAK,V, BMAME 2.7%,Vs B K
HEASK MENEERNBEKIER AN Ve f1 Vs
ST ZEMRK, Ve BB RKMZE 9. 7%, Vs KM E
12.9%. B FRA KT B PLRERFHEERAT
BARREAWV, MEHRBEGE D, K4, 7
KR EAR Ve & 5.62~6.47 km « s™' I KN
ZER 0. 1439~0. 4078 km/ (s + GPa); Vg, & 3. 15~
3.75 km « 7 B E ) REOGRE 0. 0722~0. 3271 km/
(s « GPa).

HEEmMASES EREEATE 1.0 GPa, EiR
~700 CH Ve M1 Vs BIREMAZLXRWME 7 B
N HERENAE ERBEEAR Ve BETRRK, K
hL KRS XHSODREKER . AEEN
6.07 km « s FE{KE] 700 CH 5.71 km » s7', F&IK
T5.9%, AEAKE (XHS- 10O BFKEE. R
By 6.84 km » s 'BEMKE] 700 CHY6.59 km « s7' [
BT 3. 7% MR ABRAKEERER(—3. 41~
—4,96) X107 km/(s« C). LB AE AW Vs [ FF
BE TR BE B T 5 2 B, AP, 2R iR N A (XHO08-
O AR IR R, H ZIEA3.56 km » s ' K| 700 C
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Be6 LEAKE HYS ZRAN(DOSERFEMMERASMBRIANIRITNOSZRE (DTS BT EG
TYEE:Amp— ARA . Bt—BZE , Im—K&D . Or— EKAPI-HKE,Qu— AKX
Fig.6 Plane-polarized photomicrographs before (a) and after (b) experiments; and BSE images before (¢) and

after (d) experiments for granodiorite sample HY55

Mineral shorthand: Amp— amphibole, Bt— biotite, Ilm—ilmenite, Or—orthoclase, Pl—plagioclase, Qtz— quartz.

3.3 km s, BT 6. 2N, BEBLENE
(SIS PR B 18, HEIRM 3. 68 km « s7' (K Z
700 CHY 3.61 km « s™',JFE T 1. 9% . KRG H
B E R BE(—0. 88~ —3,22) X107 km/
(s* C),F3.

5 ik
5.1 SEARRERMOLL

EH#E 0. 4~1.0 GPa, £ 5 fi & A W9\ B I
MBEHEREE A SE2KEE R . HWHEAT
HIRHEBREAN G, MR R TR T AR/ E
1E B M B (Kern et al. , 1999).

ARFFTHBIAMEIR.L. 0 GPa IER EA A
WA 5.79~6.84 km» s ', FHMEN 6.30 km e 57!,
A+F Christensen 1 Mooney (1995) WX I = 1] .
LOGPatbt &R P HEE 6.38 km » s7' 5
Kern % (1999 ZE % #& .600 MPa 15 i # 75 i 2 A I

HEME6. 16 km e« s 2Z[E], Vi 5 5.62~6.47 km = 57",
FHMEN 6.05 km » s, 5 Ji £ (2003) W5
6.10 km « sT'E I, F KT Kern % (1999)758
M 5.8 km « s R B EANKRET RN
0. 1439~0. 4078 km/ (s » GPa), - ¥J{H } 0. 2645 km/
(s GPa), 835 F Ji & (2003)BF5E ) 0. 2873 km/
(s » GPa),/hTF Kern 2 (19998 H # 0. 3785 km/
(s * GPa) , REATH LB E H R Tl ASh, AT B
WERZH TELREAXLHFRT WHBBAE AR et
al. , 2002; Wang et al. , 2005). Z£ FE /1% 1. 0 GPa i,
A YN R B B R R Y R T AR A B R
S5RENKEMSERARI.ERELRNVAKE
BERBN(—3.41~—4.96) X10™* km/(s + C),F
¥HEJ—3.94 X107 km/(s » C),/MTF Kern % (1999)
M —2.9X107* km/ (s « 'C)Fl Wang % (2005) &
585 — 3. 0 X 107" km/(s *» C), 5 Christensen FI
Mooney(1995)8 tH ) —3. 9 X 10" km/ (s » 'C) L
B
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Fig. 7 Compressional (a) and shear wave (b) velocities versus temperature at 1,0 GPa
for the main granitoids from East Junggar, Xinjiang
#3 ZREAV, . ENRBREERH
Table 3 Reference velocities and pressure and temperature derivatives for the studied rocks
HHR EhiEHE Vo EARHEK R? B E BERE R
wWE (GPa) (km s s ") (km/(s + GPa)) C) (X10~"km/(s+ C))
“KRIERE Ve 0.4~1.0 6.06 0. 3020 0. 91 0~700 3.41 0. 99
(HY23) Vs 0.4~1.0 3.22 0. 3271 0.98 0~700 1.10 0.92
BNAER S Ve 0.4~1.0 5.62 0. 1568 0.98 0~700 3. 60 0.96
E (HY25) Vs 0.4~1.0 3.15 0.1082 0.98 0~700 1.20 0. 94
§ BEERE Ve 0.4~1.0 6.00 0.2140 0.97 0~700 3.73 0. 95
é% (HY32) Vs 0.4~1.0 3. 36 0. 1466 0.93 0~700 0. 88 0.97
g BRINKEE Ve 0.4~1.0 6.02 0. 2483 0.91 0~700 3.92 0.97
(HY5%) Vs 0.4~1.0 3.42 0.1232 0.93 0~700 1.52 0.91
BRBEEE Ve 0.4~1.0 5.98 0.3784 0.98 0~700 4.25 0.99
(SJ15) Vs 0.4~1.0 3.38 0. 2956 0.99 0~700 1.22 0.98
BEERS Ve 0.4~1.0 5.91 0.2176 0.93 0~700 4.96 0.94
(XH08-01) Vs 0.4~1.0 3.55 0.0722 0.93 0~700 0.95 0.92
“KIERE Ve 0.4~1.0 6.07 0.3114 0.91 0~700 4,03 0.99
g (XH08-03) Vs 0.4~1.0 3.41 0. 3110 0.92 0~700 2.94 0. 96
T
B ERANEE Ve 0.4~1.0 6. 34 0. 1439 0.92 0~700 4,11 0. 97
(XH08-07) Vs 0.4~1.0 3.39 0.1716 0.98 0~700 3.22 0. 96
AEREKE Ve 0.4~1.0 6. 47 0. 4078 0.93 0~700 3.49 0. 99
(XH08-10) Vs 0.4~1.0 3.75 0. 0988 0.93 0~700 2.03 0.97
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R R T I X A U 8 5 R R AR
SRR ERAEER.L.OGPaTHEWERKES
AR BB B # A 3.26~3.85 km » ™', FHHE N
3.58 km e+ s ', Vg 3.15~3.75 km » s ', £
H3.40 km ¢ s, /T Kern %(1999) 18 H 9 78 =
EM Vsl 3.5l km » ™' EABEEHER N
0.0722~0. 3271 km/ (s * GPa) ,"F¥J{E# 0. 1838 km/
(s » GPa), KT Kern % #0.1080 km/(s « GPa). {&
ERPCH(—0.88~—3.22)X10"" km/(s» C),¥
BEN—1.67X107" km/(s » C),/NTF Kern &
—0.86 X107 km/(s * C). IR LK ED WK
WHXBESTHAMENERFE—EESR, —F
HRNABKRERWENRTHANEZRES, 5
—FEEEN Kern FEH MR EHERS, 5
YWHBATRESAXFTREMAR, XTREREFE Vs
ZROFERFH.
5.2 SFENRTEAXLL
ANHG BT 3R BT AT 1% H X Hb 5% 25 # B AR AR TR
BA S 43 50, AR BT B 45 (1992) A S 5 i A5 9 5 e
FRZ BT H e AR, B % WL H 5. FE K R
ERYBHEE R 5.91~6.06 km + s7' , XRAERE
YPWEEHR6.75 km» s7'. TH¥XHFINAAHTHE
HEN=08W, NEEEE LM THRH6.1kme s,
6.6 km « sT'F 7.0 km » s i EE S HN
3.6 km-+s"1.3,8km-+s 'f4.0km-s ;AN
S8R 0.25.0. 26 F1 0. 28(Wang et al. , 2003; F
BEE, 2000). FEANFA T H R IWHETAE A BT
FEBWHPBERE, S SHBERAAMBTARA
] 40 53 B S 06 2 0 R R L WU DX R A R B B A
HAFEHETT T RER TR . SR TREE A G,
B, A SCR A B A T AR B AT X T
FIRR 3 FHSEL 45 % K H AAFIE (FEm
%, 2013), AR BHUL R 4, AT BT AR 8 /R
RMEBRLERELXEAH Ve F1 Vs BRE = B
AT T L. R Kern Z Q99D AR
Vi =V +V/dP)P+ (dV/dT) T, , (1D
H,
P = pgz, (2)
T = To +2/k X (go — A X 2/2) (ZE%E, 2010).
3
PAREF(GPa); T, AIREN z B W52 1E B
(K);g AEAMEE (m+ s 5z ARE(m) 50 K
BAEE (g om ) To AR E (K) GHE B
RIBBEWN 288 Ky s WAAHFRW -m™ « K™);

£ FEEHRMEEMTRETHSH(FRE, 2013)
Table 4 Parameters used in temperature calculation of the crust

in Junggar, Xinjiang (Rao et al. , 2013)

B EAMSE EAEME R
e(Wem™T+ K1) AW m™?) qo{mW +» m™%)
lob:.0r 2.2 1. 000 35.4
oy 7 2.1 0.160 25.4
T 1.9 0.075 24.3

ARNAEAEREQW -m™) ;9 HHEHK
(mW e m™) By TEAREHEE SHEEMRE
i # T (A 8).

MR G B 0L 5 SR 5 1 2R B T P X LR O
RE LR BUE A BB BE R 8 Ly
EHN. aAXBAEEABREKE BEERE.Z
K AR NS, ~KERE(HY23,.XH08-
03) BB N 5 (XHO08-07) Fil F7 3 [N K & (XHO8-
10> 3B 15 3 30 T A o 3 5 382 B 51 BB, 35X ] BB 1 B b
KEOEFHF A 54, F B A N KA (XHOS-
IO WP EAEAT THAHTEEN X AR
NEKEARFETRE THES BTN E R
THiE EES G R o X

R EARREEEMSERRE 2 5HR
X PR E - EARBETEREKAKE B
HERE . —RKREREMERNKES. BFIREEN
A BN A (XHO8-10) #1875 H #th 55 I T W)
R RHAARENKETRAEETZE Pk,

LR DL 7K I R A 2 T8 TR 3 R O B T
BERFXEER, RITAAFRXWEELKE
Reh AFERKERE BHERE. _KERS
FER 43 26 51 TN < 5 B9 G T T8 32 A 488 U5k i R R AR 47
5T EY S, X ILMAE A RIXX E K E
BaARE ARNKAEMAKRBEKEERSSS
WS —B, KA BB T b se .

5.3 EHBRAERRIARL

EAMAMLEHEAH Ve MIVs REM.R
BLEABERIEN N EESH, TUXAARE
HAEA, FEET R Ve 1 Vs FRE R BLHLFE K
20 B (Zandt and Ammon, 1995). RIEBA K LK E
FIMER AL Ve M Ve, RAVBZ DT AXBRE
AEHAE

o= [1—(Vi/Vi—1)1]/2. 4)

WA 9 Fi7R,0.4~1. 0 GPa BT & 16 i & 2 1A
FA LSRR, 40 # T 0. 22~0. 28 2 [H], F¥{E N
0.25, A SH AR WAL KK S A KIHEL LA
24 (0. 24) (Christensen, 1996), i A K &
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Fig.8 Comparison of calculated velocity-crustal depth and temperature profiles for major granitoids from East Junggar

with crustal structure of this area (the velocity data for the strata from Wang et al, , 2003, temperature data of the crust

from the results of the formula (3), the highest experimental temperature of this study is 700 ‘C)

(XHO8-07) 1 & 1E i & (HY23) B9 10 ¥4 kb A X 5%
BN O0.28, XTRERA FEAARTEAMLH
TYRKAOSERENEH . ARFEHNEEN
BAKIE R S (XHO8-01) T yA S b AH X £, 2 0. 22
(Christensen, 1996). 5 5, BT ABF 5 £ ¥, SIO, #
55~75 wt. o E A HIIARA LLBE Si0, K938 K i 8
/IN(Christensen, 1996) , &R KT AL 5 ALK&
AWEXHENBERE 10), Hd SO, #£ 55~
75 wt. WERNKEM _KRIER S G THREL
M, FRZEBIERKEF B RKSMBELX
HARBLREANAXNRKEEBELRHIRIE,
H SiO, 3 KT 75 wt. BUHIPNTF 55 wi. %. LH
BRI R SR FEHEME 0. 25 5L EH &
) b L IE M B (0. 25) — 8, X B AR IF b i B BF 5T
X bE#hse KA R, HE R EA &S, H
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Fig. 9 Poisson's ratio versus pressure for the main granitoids

from East Junggar, Xinjiang
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Fig. 10 Poisson's ratio of rocks versus contents of SiQ,

(the data of common rock types from Christensen,1996)

FLEERENEA WS RMNERNKS
(XHOS- 0D A fEA R EH R M FE A ALKE, T
B, mMAMEASENERRKSE. ZKER
SRR AENREENAEN LHENEESA
K.
5.4 SHfhith X it T E BRI EE
BAXRPAREBIENARTR LA FTEERESL
AN HEEMBE S Gao % (1998) fl Kern %
(1999 B E B EREMHREH LT
U 3K (B (600 MPa, S8 i8) Xt b (1 11) , A& 5256 fr 5
RUEW/RIX EHb P EME N 5.97 km « 571,
A ELHRMEERMX F R EE S P EE
LA E AR X 0 S AR DT R
W —R B X B B TR, RT AKX
B e R E. SR b e R E M, P E
KER b (X B b b 52 A /N TR P8 B s

P LR M R M X b oAb T R {E L RO E
6.19 km * s '"/N0.22 km » 57!, XS IH AR UETE IR #Hb
X EHFAHRAE R EARE, XSS
A w7 AR B 5T X 95 BR W & K& 3 K.

6 ZHiL

(DO FEREE T A A E &, &AI118
ATHERES RBX FRNEREAREFNEDRE
KREEAREREAELOGPaEREALTHV, K
5.79~6.84 km+s™',Vs } 3.26~3.85 km « s !,
LM AEE Vol 5.62~6.47 km » s7', Vs R
3.15~3.75 km « s\, YA FE S B H R 0. 1568 ~
0.4078 km/(s + GPa) , & I J& 71 R h 0. 0722~
0.3271 km/(s « GPa) , QA3 R 5 1 B AR 30450 00 R
(—3.41~—4.96) X107 km/(s « C)FI(—0. 88~
—3.22)X107" km/(s + C).

(2) MR35 KR s B P BE ST 125 A DA IR iR
BESHEELRBTZRENIE, 54 XX HERE
RISE e B 45 R A AR W R Hb X AE R BE Y
PFABERESHER L PR AR WY E,
HABEKERS BEERE  —KIERE M8 E
RINKAENEHTHEEEALY ARRNKET
BEE SR IR . LR A A TR L R 0. 22~
0.28,F¥{HN 0. 25, 5HF KX L HFIH A H—2L

(3 FRUEMB/R o K35 e B s 5 b [
v E R X A BT A Y, DT R
S b 5T I L B AR 7R o T R M X | 5T A X
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Fig. 11 Comparison of average compressional wave velocities in the upper crust of China and the global continental crust

(data for East Junggar of Xinjiang from this study, others from Kern et al. ,1999 and Gao et al. , 1998)



73 TR BT AR R TE 2 25 T R TR R T U R L TR A5 M Y IR 211l

BPATHELKFAMAERE, RHNALESS
MEXMVHRHOERBLERL.

References

Bonin B, Azzouni-Sekkal A, Bussy F, et al. 1998. Alkali-calcic and
alkaline post-orogenic (PO) granite magmatism: petrologic
constraints and geodynamic settings. Lithos, 45(1-4): 45-70.

Chen B, Jahn B M. 2004. Genesis of post-collisional granitoids and
basement nature of the Junggar Terrane, NW China: Nd-Sr
isotope and trace element evidence. Journal of Asian Earth
Sciences, 23(5): 691-703.

Christensen N I, Mooney W D, 1995, Seismic velocity structure and
composition of the continental crust: A global view. Journalof
Geophysical Research , 100(B7) . 9761-9788.

Christensen N 1. 1996. Pisson' s ratio and crustal seismology.
Journal of Geophysical Research, 101(B2) . 3139-3156.

Cook R K. 1957. Variation of elastic constants and static strains
with hydrostatic pressure: a method for calculation from
ultrasonic measurements. The Journal of the Acoustical Society of
America, 29(4); 445-449.

Gan L, Tang H F, Han Y J. 2010. Geochronology and geochemical
characteristics of the Yemaquan granitic pluton in East Junggar,
Xinjiang. Acta Petrologica Sinica (in Chinese), 26(8); 2374-2388.

Gao S, Zhao Z D, Luo T C, et al. 1995. Petrological model,
chemical composition and possible genesis of the crust along
Yichuan-Yichang global geoscence transect ( GGT) in East
Qinling. Acta Petrologica Sinica (in Chinese), 11(2). 213-226.

Gao S, Luo T C, Zhang B R, et al. 1998, Chemical composition of
the continental crust as revealed by studies in East China.
Geochimica et Cosmochimica Acta, 62(11); 1959-1975.

Guo F F, Jiang C Y, Lu R H, et al. 2010, Petrogenesis of the
Huangyangshan alkali granites in Kalamaili area, northern
Xinjiang. Acta Petrologica Sinica (in Chinese), 26(8): 2357
2373.

Han B F, Wang S G, Jahn B M, et al. 1997. Depleted-mantle
source for the Ulungur River A-type granites from North
Xinjiang, China: geochemistry and Nd-Sr isotopic evidence, and
implications for Phanerozoic crustal growth, Chemical Geology ,
138(3); 135-159.

Han BF, He G Q, Wang S G. 1999. Postcollisional mantle-derived
magmatism, underplating and implications for basement of the
Junggar Basin. Science in China (Series D), 42(2). 113-119.

HanB F, Ji J Q, Song B, et al. 2006. Late Paleozoic vertical
growth of continental crust around the Junggar Basin, Xinjiang,
China (Part 1); Timing of post-collisional plutonism. Acta
Petrologica Sinica (in Chinese), 22(5). 1077-1086.

Ji SC, Wang Q. Xia B. 2002. Handbook of Seismic Properties of
Minerals, Rocks and Ores. Montreal: Polytechnic International
Press, 630.

Ji S C, Wang Q, Xia B. 2003. P-wave velocities of polymineralic
rocks: comparison of theory and experiment and test of elastic

mixture rules. Tectonophysics, 366(3-4): 165-185.

Kern H, Gao S, Jin Z M, et al. 1999. Petrophysical studies on
rocks from the Dabie ultrahigh-pressure (UHP) metamorphic
belt, Central China: implications for the composition and
delamination of the lower crust. Tectonophysics, 301 (3-4):
191-215,

LiJ Y, Xiao X C, Tang Y Q, et al, 1990. Main characteristics of
late Paleozoic plate tectonics in the southern part of East
Junggar, Xinjiang. Geological Review (in Chinese), 36 (4):
305-316.

LiJ Y. 1995, Main charateristies and emplacement processes of the
East Junggar ophiolites, Xinjiang, China. Acta Petrologica
Sinica (in Chinese), 11(Suppl. ). 73-84.

LiJY, Yang TN, Li Y P, et al. 2009. Geological features of the
Karamaili faulting belt, eastern Junggar region, Xinjiang, China
and its constraints on the reconstruction of Late Paleozoic ocean-
continental framework of the Central Asian region. Geological
Bulletin of China (in Chinese), 28(12). 1817-1826.

Li P, Zhou W G, Gong C Y, et al. 2010, Electrical conductivity of
two-pyroxene granulite under high pressure in northern margin
of North China craton, Chinese J. Geophys. (in Chinese), 53
(10) ; 2386-2395.

LinJ F, YuHX, YuX Q, etal. 2007, Ziron SHRIMP U-Pb dating
and geological implication of the Sabei alkali-rich granite from
Eastern Junggar of Xinjiang, NW China. Acta Petrologica
Sinica (in Chinese), 23(8). 1876-1884.

Liu Y G, Xie H S, Guo J, et al. 2000. A new method for
experimental determination of compressional velocities in rocks
and minerals at high-pressure. Chin. Phys. Lett., 17(12); 924-
926.

Mao Q G, Xiao W J, Han C M, et al. 2008. Late Paleozoic south-
ward accretionary polarity of the eastern Junggar orogenic belt:
insight from the Dajiashan and other A-type granites. Acta
Petrologica Sinica (in Chinese), 24(4). 733-742,

Patifio Douce A E, Beard ] S. 1995. Dehydration-melting of biotite
gneiss and quartz amphibolite from 3 to 15 kbar. Journal of
Petrology, 36(3): 707-738.

Rao S, Hu S B, Zhu C Q, et al. 2013. The characteristics of heat
flow and lithospheric thermal structure in Junggar Basin,
northwest China. Chinese J. Geophys. (in Chinese), 56 (8):
2762-2770.

Shu S L. Wang Y J. 2003. Late Devonian-Early Carboniferous
radiolarian fossils from siliceous rocks of the Kelameili ophiolite,
Xinjiang. Geological Review (in Chinese), 49(4) . 408-412,

Su Y P. 2007. Geochronological and geochemical study on the A-
type granites from Junggar, Xinjiang [ Ph. D. thesis] (in
Chinese). Guiyang: Institute of Geochemistry, Chinese Academy of
Sciences.

Su Y P, Tang HF, Liu C Q, et al. 2006. The determination and a
preliminary study of Sujiquan aluminous A-type granites in East
Junggar, Xinjiang. Acta Petrologica et Mineralogica (in Chinese) .
25(3): 175-184.

SuY P, Tang H F, Sylvester P J, et al. 2007. Petrogenesis of
Karamaili alkaline A-type granites from East Junggar, Xinjiang
(NW China) and their relationship with tin mineralization.

Geochemical Journal, 41(5); 341-357,



2112 H Bk ¥ B % ] (Chinese J. Geophys. ) 57 %

Tang HF, SuY P. Liu C Q. et al. 2007, Zircon U-Pb age of the
plagiogranite in Kalamaili belt, northern Xinjiang and its
tectonic implications. Geotectonica et Metallogenia (in Chinese) .
31(1): 110-117.

Wan F, Zhou W G, Liu Y G, et al. 2008, The elastic and electrical
properties for amphibolite at high temperature and high pressure
and their geological implication. Geological Science and Technology
Information (in Chinese), 27(6): 47-52.

Wang Q, Ji S C, Salisbury M H, et al. 2005. Pressure dependence
and anisotropy of P-wave velocities in ultrahigh-pressure
metamorphic rocks from the Dabie-Sulu orogenic belt (China):
Implications for seismic properties of subducted slabs and origin
of mantle reflections. Tectonophysics, 398(1-2); 67-99.

Wang Y X, Mooney W D, Yuan X C, et al. 2003. The crustal
structure from the Altai Mountains to the Altyn Tagh fault,
northwest China. Journal of Geophysical Research: Solid
Earth (1978-2012), 108(B6), doi. 10. 1029/2001JB000552.

Wang Y X, Han G H, Jiang M, et al, 2004, Crustal structure along
the geosciences transect from Altay to Altun Tagh. Chinese
Journal of Geophys. (in Chinese), 47(2) . 240-249.

Xiao W J, Windley B F, Badarch G, et al. 2004. Palaeozoic
accretionary and convergent tectonics of the southern Altaids:
implications for the growth of Central Asia. Journal of the
Geological Society, 161(3): 339-342.

Xie H S, Zhang Y M, Xu H G, et al. 1993. A new method of
measurement for elastic-wave velocities in minerals and rocks at
high-temperature and high-pressure and its significance. Science
in China (Series B), 36(10): 1276-1280.

Xu J, Zhang Y M, Hou W, et al. 1994. Measurements of ultrasonic
wave velocities at high temperature and high pressure for
window glass, pyrophyllite, and kimberlite up to 1400 'C and 5.
5 GPa. High Temperatures- High Pressures, 26(4); 375-384.

XuX Z, Wang Y X, Jiang Y M, et al. 1992. Crustal velocity
structure and geotectonic unit division in Xinjiang-Gansu section
based on deep seismic sounding. Xinjiang Geology (in Chinese) , 10
(2): 147-154.

Yang G X, Li Y J, Wu H E, et al. 2011. Geochronological and
geochemical constrains on petrogenesis of the Huangyangshan
A-type granite from the East Junggar, Xinjiang, NW China.
Journal of Asian Earth Sciences, 40(3): 722-736.

YuH X, WuG Q, LiuJ Y. 1998. The two ore-forming metals
series closely related to the two granitoid series in eastern
Junggar, Xinjiang. Geotectonica et Metallogenia (in Chinese),
22(2); 119-127.

Zandt G, Ammon C J. 1995. Continental crust composition
constrained by measurements of crustal poisson's ratio, Nature,
374(6518) . 152-154,

Zhou W G, Xie H'S, Zhao Z D, et al. 1998. Compressional wave
velocity in the metamorphic rock of Yuanjiang-Mojiang profile
across Ailaoshan metamorphic belt and geology implication.
Chinese J. Geophys. (Acta Geophysica Sinica) (in Chinese),
41(Suppl. ): 48-54.

Zhou W G, Xie H S, Liu Y G, et al. 2005. Dehydration melting of

solid amphibolite at 2. 0 GPa; Effects of time and temperature.

Science in China (Series D), 48(8): 1120-1133,

Bt 1 38 % STk

HAk . B, 2010, FREAESREDIREASENELR
F BRI ERFIE. HA%¥IR, 26(8): 2374-2388,

B, BEST FENS. 1995, KRB AHFEIN-WILEE
W E T A A AL RS R RALE. Ea¥H,. 11(2).
213-226.

BRI, BHN, SEEE. 2010, FEABERFEMKXEEIL
WHERENEGRE. E6%W, 26(8): 2357-2373.

BEW, MERS, TR, 1999, GRIESELSEED. ERERR
WH/RABEROER. REHEDOB), 29(1); 16-21,

HEE, SRE. KPS 2006 FHEEBRARGEARKERWE
KD —FHERREREI MR, & a%HR, 22(5;
1077-1086.

Tk, HFEY, BRE%. 199. FERESRENFEHMRKBR
WAERRSAE B ARE. RS, 36(4), 305-316.
. 1995 FRABHIBERANELEBTENRUES. £A

2R, ITGETD: 73-84.

R, BRE, TEHE. 2009. KEBRERZEHIHFHM
BRERHM PR G T EREMEREZNAE. HAE
##, 28(12): 1817-1826.

=, AXk, BHHS. 2010, BETELLZ - BERBEERS
HIGHIT. HERY AW, 53(10); 2386-2395.

HEE, WX, {RLOES. 2007, FEABEBRELERERS
SHRIMP# A U-Pb MERHBRE L. HA%¥H, 23(8):
1876-1884.

EREW, HXAT, BEVILZ. 2008, 7R MR M X B A4 AR ) g
. kB ARERENRET. SA¥M, 24(4): 733-742,
R, MIFE. KBRS, 2013, HBAAMKBARBESET

B, HmERYM AR, 56(8), 2762-2770.

FRR, TEH. 2003. FBFHE RS EHPRERE WSS
A, MBS TE, 49(4) : 408-412,

FEFE, Bk, MRS, 2006, FEAEBRAERERARY
HWRENBLRENERE. SA5YFRE, 25(3); 175-184,

FEF. 2007 FrEAEE/R A RERANERFNBRLETHRLE
T3], B P ERER R FET R

B, FETF, AR, 2007. HFELBFHEERKEXS
HEE U-PbEREAMBEENL. KbMESET %, 31(D).
110-117.

B, A, MkR%. 2008 BESETRKARARE £
WREFMEE L. RBEER, 27(6). 47-52,

FH¥, BRI, 2H%. 2004. FRE—T/REHEUHETHTLE
M. BRI, 47(2). 240-249,

B, AW, BREA%. 1993 GESETHESAT Yikk
RF T EREEX. HEA%(BE), 23(8): 861-864,

BEL, THY, WAL, 1992, F—H R 0 F# & 0 H 58 %
HEEMRRBHERTRS. HEHE, 10(2): 147-154.

MR, RER, NKE. 1998 FEREBFBRHLERES
AR RF. KlE SR %, 22(2).: 119-127,

Bk, s, BEA%. 1998 FEINFREF I —BITHE
FHOYEEREFER MR E L. SRYEER, 4108
T . 48-54.

Bk, BEmzE, XA, 2005 2.0 GPa JRBHE A N B0
w—afEABEMNREE. PEREOB), 35(4): 320-332,

(XX HE A



