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Table 1 The chemical analysis of granitoid porphyries in LLamasu polymetallic copper deposit

== SiO; TiO, Al O Fe, Oy FeO MnO MgO CaO Na; O K;0O P,0s
L007 -4 51.76 0.01 15.42 2.36 1. 44 0.07 1.95 8. 34 0. 65 10.7 0.11
1007 -5 62.68 0.01 16. 17 1.16 0. 94 0.03 1. 38 3.31 1. 69 9.9 0.1
L008 -1 64. 25 0.01 17.9 0.91 0.59 0.03 1.18 1.98 3.32 8.51 0.09
N41 67.03 0.33 15.53 0. 37 1.58 0. 06 1. 68 5.58 4. 41 1.63 0.1
T15 68. 71 0.27 15.17 0. 56 1. 68 0.03 1.25 1. 96 3.01 4.13 0.08
Ft4 66. 54 0. 26 14. 85 0.8 0.68 0.03 0.63 4.54 3 3.45 0.1
Ft12 68. 2 0. 28 15.56 1. 06 1.12 0. 04 0. 83 2.39 3.52 3. 39 0.1
Ft33 77.8 0.21 9.59 0.52 1.05 0. 04 1. 04 2.14 5. 04 0.21 0.08
Ft58 67.58 0.28 14. 54 0.02 0.5 0. 04 0.77 3.54 1. 46 7.02 0.09
L1lb-57 67.48 0.33 14. 34 0.99 3.22 0.05 1.77 1. 34 3.29 3.12 0.11
GS-87103 67.38 0. 37 15.55 0. 39 3 0.04 1. 37 2.58 3.43 2.4 0.1
G -87107 67.3 0. 285 15.1 0 2.4 0.025 1.25 2.8 3.8 3.7 0.076
72 -1 68. 88 0. 305 14.72 0.67 1.25 0.072 1.13 2.69 3.12 3.75 0.087
72-2 64. 68 0. 305 14.78 0.55 1.5 0.055 1. 37 4.49 3.05 3.95 0. 087
72-3 68. 06 0. 305 15.8 0. 56 1.3 0.052 1. 29 2.19 3.93 3.15 0.082
72 -4 61.46 0. 33 15.5 0. 89 1 0. 06 1.17 4.6 3.78 4. 88 0.101
72-5 67.04 0. 305 16. 06 0.38 1. 15 0.058 1.33 2.97 4.18 3.53 0.082
72-6 67.36 0.33 14. 85 0. 56 0.95 0.058 0.97 3.03 2.58 4.53 0.082
72-17 59.12 0. 285 16. 06 3.67 1.7 0.135 1.97 6.56 2.65 4.3 0.076
Lb-93 67.54 0.37 14.98 0.74 1. 29 0.03 1. 41 2.75 2.85 4. 38 0.14
GS-87108 67.76 0.33 15. 29 0.17 2.6 0.042 1.97 2.3 3.12 3.11 0.076
L3-39 70. 34 0.24 14.91 0.11 1. 29 0.03 1. 05 1. 29 3.29 4.97 0.09
1B-03 66. 64 0. 305 16. 44 0. 55 1. 29 0.02 1.65 3.53 3.53 3.45 0.076
IB-14 68.2 0.285 15. 68 0.47 1.42 0.02 1.21 2.47 3.34 4. 86 0. 069
IB-15 66. 36 0. 44 16.67 0.71 1.74 0. 04 1. 45 4.71 3.39 4,47 0.087
ZK351 -9 63. 66 0.48 15.61 0.92 2.19 0.02 1. 65 3.42 3.79 3.13 0.114
302 -4 69. 22 0.37 14.53 0.43 2 0. 055 1.15 2.66 3.35 2.03 0.101
GS-87106 67.52 0. 33 15.8 0.28 2.6 0.038 1.29 2.75 3.67 2.69 0.082
1y 66. 45 0.284 15. 26 0.74 1.55 0. 045 1. 33 3.32 3.22 4.25 0.092
YA 64.98 0.52 16. 33 1. 89 2.49 0.09 1.94 3.7 3.67 2.95 0.32
AL N S 66.09 0. 54 15.73 1. 38 2.73 0.08 1.74 3.83 3.75 2.73 0.18
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Table 2 The schedule of petrochemistry index of granitoid porphyriesy in LLamasu polymetallic copper deposit

B c T AR DI SI FL MF LI 0x° OX M/F
L007 -4 11.59 1477 2.81 66. 76 11. 44 57.54 66.09 15. 96 0.83 0. 38 1. 36
L1007 -5 6.63 1448 3.94 82.52 9.157 77.79 60. 35 24.94 0.48 0. 45 1.13
L0088 -1 6.51 1458 3. 94 85.97 8.132 85. 66 55.97 25.94 0.26 0.39 0.66

N41 1.5 33.7 1.8 70.1 17.37 51.98 53.72 13. 89 0.1 0. 81 0.92

T15 1. 95 45. 04 2.08 80. 95 11.76 78. 46 64.18 21.27 0.1 0.75 0.43

Ft4 1.7 45.58 1.9 76. 14 7.36 58.69 70. 14 20.17 0.86 0. 46 1. 34

Ftl2 1. 85 43 2.25 80. 95 8.367 74.3 72.43 21.49 0.29 0.51 0. 45

Ft33 0.79 21.67 2.62 88. 66 13.23 71.04 60. 15 21.42 0.26 0. 67 1. 04

Ft58 2.85 46.71 2.77 81.73 7.881 70.55 40. 31 25.3 0.02 0.96 1.83
L1b-57 1.63 33.49 2.38 78. 44 14. 29 82.71 70. 4 17.01 0.1 0.77 0.35

GS-87103 1. 36 32.76 1. 95 74.54 12. 94 69. 32 71.22 15.7 0.05 0. 89 0. 31
G -87107 2.26 39. 65 2. 44 78.17 11.21 72.82 65.75 18.09 0 1 0. 34

72 -1 1.79 38.03 2.12 79.74 11.39 71.86 62.95 21.15 0.15 0.65 0. 49

72-2 1.92 38. 46 1.93 73.13 13.67 59.51 59. 94 17. 31 0.14 0.73 0.69

72 -3 1. 96 38.92 2.3 80. 56 12.61 76.38 59. 05 20.51 0.11 0.7 0.52

72 -4 3.78 35.52 2.21 77.23 9.983 65.31 61.77 18. 81 0.69 0.53 1.79

72 -5 2.42 38.95 2.36 78.97 12.58 72.19 53.5 19.91 0.08 0.75 0. 56

72 -6 2.01 37.18 1.81 79.23 10.12 70.12 60. 89 22.16 0.16 0. 63 0.55

72 -7 2.84 47.05 1.61 63. 26 13.79 51.44 73.16 12.55 0.95 0.32 1.01
Lb-93 2.08 32.78 1. 95 78.79 13.22 72.45 59. 01 20. 99 0.15 0. 64 0. 56

GS-87108 1.53 36. 88 2.1 75.36 17.96 73.04 58. 44 16. 99 0.02 0. 94 0.43
L3 -39 2.46 48.42 2.37 86. 48 9. 804 86.49 57.14 24.17 0.02 0.92 0. 46
IB-03 2.02 42.33 2.08 74.55 15.76 66. 41 52.72 18. 48 0.1 0.7 0.59
IB-14 2.63 43.29 2.17 81.02 10. 71 76. 85 60. 97 21.62 0.09 0.75 0.48
IB-15 2.65 30. 18 1.93 72.91 12.33 62.53 62.82 17.07 0.17 0.71 0.67

ZK351 -9 2.21 24.63 2.14 73.24 14.13 66.93 65. 34 15.9 0.13 0.7 0. 45
302 -4 1.08 30. 22 1.91 77.03 12. 84 66.92 67.88 18.19 0.07 0. 82 0. 37

GS-87106 1.62 36.76 2.04 75.6 12.25 69. 81 69.07 16. 67 0.04 0.9 0.33

-3 2.7 190. 2 2.28 77.57 12.01 69.97 61.98 19. 42 0.23 0.69 0.72

(6)P,O; & i (i 2 45 80 A F 0. 069% ~
0. 14 % 2Z [, 735 0. 0917 % , B &A% T 22 1% (8 K it
SRS A 55 AR A BT P i KA
B U AR P EEANAEE .,

2 mAAL AR BURE

R i 5 6 4 DX P 28 A H R R A A A A R
F AR RE B R 2 Rk .

(1) B2 B} i 48 B (CAD - MR 45 K2 B 5 42 i (Na, O
+K,O) fil CaO 5 SiO, MM R K, AT LIk 4
KBEH 0 B8 80k 57. 5, @A Ik A 2 1Y
HENGEI

(2) BARF 2R H (o) « BLASFE B 1Y B KR 2 48 0 4
KREBEETNTE 0. 788~2. 845 Z Al A7 —AFE 5 (1 {H
B — MR RRRK A K BEE Bt T 10,
EWIAIER 6, 2.7, ULIAEE S A4 8 S

F RV DA — A B BERH AR 5 BE I A
HaER, DR ERAKES A — RSB
KA B B T AT A &R

(3) FRFHE B (AR - FF i B % AR H A T
1.61~2.81 Za, F# 2. 28; h AR—w(SiO,) X £
B D AT UL K 800 i s T A5 PE 5 X, A
I oy T AR S X A BT A G B X

(D) 4y AR E(DD < 5 A FE 5 4 R A8 BUE A T
63.26~88.66 Z[a, V-1 77.57, SR INK A 1E
<A AR BOT B B AR AHAT . DA DX AR 1 43
S AR RIS M )

(5) [H 4548 B (SD « K¢ 5 1) [51 45 48 0 7E 7. 36 ~
17.37 Z 06, 2 12, 01, B A XA 1A 10 25 3 4%

(6) K T BORN R B 45 80 KO8 B (FL) - 3
fH 69. 96, BREEFR AL (MP) P B Ky 61. 98, Je A
AR o s 4 A R A . fE MF—FL 43
S EE S AL L = N O Y (R LRSS



w

w A 2018 4

96 woog
80 — o |
\\A A 2
e\ * 3
A RbE
238
" ®e / .
=60 ¢
S° .
2
; R
40—~ T T — T
1 AR 10
B 1 HFAHET XBEEER AR—w(SiO, ) X R E
(J ] B Wright, 1969)
Fig.1 AR—w(SiO,) diagram of intrusive
bodies in Lamasu copper depositet
1 BB ERHAE R BEE
2. MARHKINKEEA 3. ARINK I A
80 e
A 2
A + 3
+
70 — % .
. °
o
E 60 — = & 9%
— .>
L ° L]
50 —
50 60 70 80 90
FL

B2 BmAET XEEERN MF—FL 9 REHE
Fig. 2 MEF vs FL Differentiation trend diagram
of intrusive bodies
in Lamasu copper deposit
LR RS
2. AL B N BEA 5 3. A1 TN B

5 BT 6 P o A 4 0
3 AWEETERE AR
(L) PR P R 0 8 0 A2

AR RIEKITH P X 5 0 s
PRI GETE TR T 920 19 0 B — 8k IR BB A T

9% ~ 8% BRI A7, LA R B R A T 8% ~
700 Z 1A B AT AE . LU Ok 32 BTN T 700 1
A R DA R R0 . IR DX 4 T
B 7,47 %, A R FHH R 7= H .

() R M A K 1 Na, O, K, 0, Si0, 7 & & H
RME, W15 B4 (1979 NN 583 A A X ik,
LR DTOR B B A S A A SR
Na, O.K,O.Si0, W&t LA BEATZ M A XM, 2L
HIREAFESE a b R FRERL I 5 E A
AP M B R B 550 IR A KR A AT
a (HIE KT AR A A0 a fH. SHT KA XK
fRAEI a i CFYy 13, 3) W B 5K T 8 5 AR I &
A afl: S8 RACH b EFEZEE T T 4~11
Zila/cHEER2.5~9, H S5 M E Ak Aat
Ko WK R X R ER T R a {08 13,01, b
R 6.51,a/c (HFEH 3. 877, w(K,O) ff Lt
AL EFEREAERRE 7 a—b B (K 3)h
R il AR T T AR B TN X, R i = T
AARE A0 afd . LA Ui BT R 0 25 e 4 DX A e R

P R A FF i 19
20 o 1
A 2
" * 3
: % ,%
° {‘:A. A
< : &°
10 ol .
m
0 |
0 10 20

b

3 WIMRTE A X BEE AR a—Db E#F
(W32 32 1979)
Fig. 3 a—b diagram of the granitoid intrusive
bodies in Lamasu copper deposit
1 BB ERHRAE RS
2. BABAERINKBES 5 3. A3 N K By
T AR T BRI A . ALK A
V.RKSE; V.OEK S R E MRS



CRCET B BRI 1L L T 0RO A 4 o P 2 A 2 O B I A X 97
6 & i {31 A L
L Tk 4 T8 4R B0 L B B B A e R
(P& 5 JLT- A (R s 49578 B IX . RIS A 1L
A IR BB U T AR X B A T U L
: - ) 1EZ BT R1—R2 R (6 6) 1, 2 4ok
S N LT A VL IX o B b 5% 4 i 10 6 B 24— Il 4 A
= ent AL 14 5 T /0 HORE S ST FE VIR LS T XTI XA
e IV 0 T 2 — B T3 8
S
2 - [ ] 1
2
0 \ \ | \ \ B o vl
‘ ? ! w(KzO)/f/o ’ 10 1.5 ""_"':; * C
B4 HHAFRETXEEE
w(Na,0)—w(K,0) % & & Lo
(#t W ] Collins, et al, 1982) -
Fig. 4 w(Na,O)—w(K;0) diagram of granitoid
intrusive bodies in Lamasu copper deposit 0.5 A |
1. B AHRH AR B |
2. B ARAE R IN K BE 5 53, A LN KBy A 0 ‘
-0.5 0 0.5 | 1‘5
4 A *
Bs5 BuARYT X
BEEE lgr—Ige X &R
4.1 HFERMY SRR E SRR (4 A Rittmann, 1973)
I B IS AR LR A — o o T AR Fig. 5 lgr—lgo diagram of granitoid intrusive
RS T AR R L A T RIS B4 e e — bodies in Lamasu copper deposit
(i il W T Collins % (1982) B w (Na,O)—w
(KOO FZRKE ., TEARX M w(Na,O)—w(K,0) % FHR
FCE O, ZH0RE 5 S 9% A T RITE g A X 3k, 20 % 2000 T S 574 ¢ 1
B A A B B 3 A 25 R 2 14 I ke Yt
BEARE R TR A S TR K 5 A K IR 350 7T B 2 ph T AE B i !
SRR IR M S AL 7w N\
WA G AR A AR Y TS . AR 4 7T LA va T 3
Sy ORS00 B0 96 1 ARy TR AE B 2 ] P\
4.2 RN KT R B AT IS IR S ‘ e
Gill J BA1981) 16 8 58 K 111 44 4 £ Ak 2 i 4% 5 0 ‘ ‘ ‘
1) e BRI 119 56 R A4 L THO, 193 2 OB 4980 i 0 g 3000

B AR e b 6 7~ FLTE B b (4 48 1 PR 58 5 THO, 1 i i 4y
B 550 VR AT 5 1 LA X3 H e A 1 A
BE 0 KR Y B AR O A B XA AE BB
BRI w(TIO)SFEEME N 0. 28 %0 , K T [ A i
FEZEAE A 0 TiO, 308 . b n] DL . il i
SRR DX A B B A N TR 18T 5 0 e A G

6 BWRFMT XBEEHN RI—R2 X RE
(## R A Batchelor, et al, 1985)
Fig. 6 RI1 wvs R2 diagram of intrusive
body in Lamasu copper deposit
LB Z R IE R RS

2. R R TEAE B I B 5 3. A1 L IR B o



98 woB ® " o A 2018 4
%ﬁ%g&%@%@ﬁ‘l’iﬁﬁ%**ﬁﬁ%ﬁjﬁ?ﬁ}aﬁ%@/ﬁ;ﬁ characteristics and geodynamic mechanisms of Late Paleozoic
ﬂﬁﬁ%lz ,E*iﬂﬁ?ﬁ I ﬁﬁf%ﬁ%ﬁ*ﬁ %F Hﬁi& epithermal gold deposits in North Xinjiang, China [J]. Ore

N . L p L e S N Geology Reviews, 2009, 35: 217 - 234.
L KX SHIE R 2 BAE b K B 7 T A A A R [5] ?m;}: e, ZRFTAR . AF. VYR LR e Tk AL K A JE 1Y
Bi# R s AW G . v REAE AL AR b R IR G T R B X LT]. M HIRS 55 B2 2007, 31(4) s 435
FlE . X RUAX KSR NTE A A Z AR, - 440,
4.3 FHEUYEEENSREWL [6] Zhang Z H, Wang Z L., Wang L. S. Metallogenic epoch and
*EJE%M: E@ﬁﬁ*ﬁﬁ . é'jj: ?Elbﬁ R ‘l;/(%?laﬁ i& R %96 ore-forming environment of the Lamasu skarn-porphyritic Cu-

N et 1y NEYEN Zn deposit, western Tianshan, Xinjiang, NW China [J]. Acta

%%ﬁu& MF*F‘I“ %Eﬁ%@ ,m‘gu\j}zmz‘n‘z Geological Sinica. 2008, 82(4): 731 - 740.
P IRRE 5 AR 03 5 AL B R SR O MR KT ry o, e et 6 00 A B A2 R
B T 70 G 45 o AT P A R o 55 0 15 PR S P B R LD . 908 5 M BR R 2%l 2008, 27
IR AL S . (Z1): 269 - 271,
[8] SRZARBI. sRIASE, BEFRL. 5. 74K L bl Ui I3 40 0 S0 B i
5 4EiE B BORRHRBI T ] A A4, 2010, 26(3) - 680 - 694.
Zhbe Lol futih, &), AR, . 76K Lol 0K 5 5 A 4 AR 2% Bk
P2 ROl 2 CLT]. 2R, 2013, 20(1) . 190 - 205,
SRRl L SR N L =R . = el V= 1 [10] sRHEAC, BRfir s, BRAes ., 55 RINE AR 2B 5 5
9% AT LR T GR A A RIE RO Bk 3 T 2 8 LT ). 079 4, 2003,
- . 23(1): 15 - 24.
DX P89 T P AL T 104 B 2 [11] ZEEfk, MER, W8, %. Hr st 38 & 48 IX i 72 # 3 4% 22
TR AR R LR e T4 FH AR 8 5 B LT, WA 2006 80C1) ;148
(2) R PR A A TR 18T 55 00 b AR A DG 9 T ~168.
{}ﬁj%_t y /E\_ﬁ g;ﬂ;ﬂ I B tﬁ_j—‘?ﬁ . [12] Xiao Wenjiao, Huang Baochun, Han Chunming, et al. A re-
(3) EPM‘T%%M: E"J ﬁ’%@ﬂk%ﬁ}}fﬁﬂﬂwﬁ , Kjﬂﬂ view of the western part of the Altaids: A key to understand-
S W0 7 . 3 B 4 B R 00 L e o
i A BRI EZE Y [13] EHe. BRRSC. XUBEL % 70 0Lk 95 0K W % L
el M Bk A 2 R AR RAl 1 R LT KA i 5
SEHf 2011, 35(3); 429 - 438.
(1] F&ER. BE. kfEM. % mRlmEREEe Ry Ry 4] BT RE, 50OKF, % 79K W E S X A B 2
YRR BT M ER B ) 2 B[], MR A . 2004, 78 P PR B T LT R 5 TS, 2012, 36(4): 624
(6): 836 —847. -633.
(2] Faoe. BB BsILH s e e 5 e (1], ey L15) AR MR S g AL R L ] A4, 1996, 12
fi, 2006, 80(1); 23 31, (3): 478 - 489.
[3] Chen Yanjing, Chen Huayong, Khin Zaw, et al. Geodynamic [16] SunL H, wang Y J, Fan W M. Post-collisional potassic mag-

settings and tectonic model of skarn gold deposit in china: An
overview[ J]. Ore Geology Reviews, 2007, 31; 139 —169.
[4] Yang F Q. Mao J W, Bierlein F P. A review of the geological

malism in the Southern Awulale Mountain, western Tianshan
Orogen, petrogenetic and tectonic implications [J]. Gond-

wana Rearch, 2008, 14. 383 —394.



EEREE ]| BB AL TR L TG B U IR AR B R R R S A T A A AR e H R S 99

Petrochemical Characteristics and Its Geological Significance
of the Acid-intermediate Intrusive Bodies in Lamasu Copper

Deposit in the western section of north Tianshan Mountain
MAO Zhengli' , CHENG Gong’*, LAI Jianqing’®, PENG Shenglin®*

(1. School o f Management Science and Engineering » Baise University » Baise 533000, Guangxi, Chinas
2. Key Laboratory of Metallogenic Prediction of Non ferrous Metals, Ministry of Education
Central South University, Changsha 410083, Chinas
3. School of Geosciences and Info- Physics, Central South University ,

Changsha 410083, China)

Abstract: Peacock index , Rittmann index and Wright index of the acid-intermediate intrusive bodies in
Lamasu copper deposit all indicate that the acid-intermediate intrusive bodies in this area belong to calc-al-
kalic rock series. The average of differentiation index is 77. 57 showing their relatively complete differenti-
ation evolution; the average of solidification index is 12. 01 showing relatively high magmatic differentia-
tion; the average of felsic index is 69. 96 and mafic index 61. 98 showing the medium degree of fractional
crystallization. On MF vs FL differentiation trend chart, distribution of sample point basically is continu-
ous illustrating their continuous evolution. Most sample points on Na, O vs K, O relational diagram fall in-
to the area of I-type granite reflecting that the intrusive bodies are I-type granite. The average content of
TiO, of the intrusive bodies are 0. 28% far below those of the same kind of rocks in other areas of China
and other places of the World. On the relational chart of lgt-lgs, almost all of the sample points fall into
the area of volcanic rock of subduction zone. All this indicates that the intrusive bodies should be formed
in subduction zone and they related with subduction process. On the relational chart of R, vs R, , most of
the sample points fall into the area of crustal molten granite and syn-collisional granite,and a few sample
pointsl into other areas illustrating assimilation and blending with country rock during the evolution of
magama.

Key Words: Lamasu Cu deposit; acid-intermediate intrusive bodies; crystallographic environment; dif-

ferentiation and evolution; subduction zone; the western section of north Tianshan Mountain; Xinjiang



