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Abstract Within the Yuximolegai Daban of eastern Awulale, West Tianshan, the Dahalajunshan Formation is mainly composed of
andesitic ( trachyandesitic ) —dacitic ( trachytic-trachydacitic ) lavas and volcaniclastic rocks. Based on the petro-geochemical features,
an association of calc-alkaline basaltic andesite—high-K calc-alkaline basaltic andesite—trachyandesite ( shoshonite series) has been
recognized from the upper part of volcanic rocks in the Dahalajunshan Formation. The trace element characteristics show that three
kinds of volcanic rocks were formed in the island arc environment. The generation of the calc-alkaline basaltic andesite was related to
the slab subduction, while the high-K calc-alkaline basaltic andesite and trachyandesite were related to the asthenospheric upwelling
induced by the subducted slab break off. The existence of this association implies that the tectonic system has been changed from
compression to extension during Late Carboniferous due to the the subducted slab break off. This association is quite similar to those
related to the Cu-Au mineralization in the world,for instance, that in Papua New Guinea, indicating that the Late Carboniferous has a
better Cu-Au ore-forming prospect in this region.

Key words Yuximolegai Daban; Calc-alkaline basaltic andesite; High-K calc-alkaline basaltic andesite; Trachyandesite; Late

Carboniferous
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Fig. 1

Geological sketch map of Yuximolegai Daban

1-Holocene ; 2-Yishenjilike Formation; 3-Akeshake Formation; 4-Upper Dahalajunshan Formation; 5-Lower Dahalajunshan Formation; 6-Tonalite; 7-

Porphyritic monzo-granite; 8-Fine quartz syenitic porphyry; 9-Granular quartz syenitic porphyry; 10-Quartz syenitic porphyry; 11-Mineralized belt and

number; 12-Ductile fault and mylonite zone; 13-Fault; 14-Stratigraphy boundary; 15-Uncomformity boundary; 16-Copper ( gold) ore body
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A S R IR IO R AL TR R IR AN LS e —
SEHAL S — A BB A R AT G 5 A A A ([
1) B HE SA  Ba] r 35r 4L 4 45 A T BT i 280 3
DX — S EL AT s, SR AT BR BT P A7 P % 4 e
BEIX ., FATITE B A S8 fh oy X2 EE T 5 Al ik,
ENRE T ARG R AL A Z . RIg R4 4l
M ZAEPGR I IX T2 e, HE e A BE AR IR (X A Ay
A, 1994 5 B PR R4, 2004 5 42K I 4T, 2005 ; A 4F, 2006 ) ,
Yo i e 0 BRI JEE A7 AR BRI 25 5 (R K I 4,
2006a, b) . FKTIZA KA BIE IRELAF AL PIFNAS [F)IA
WA NN B IR RS KRR A T 5 (4 A A,
1996 ; %4 L4 ,1995,1996 ; L ARYT 45,2004 ) , T 75 — L8257 3%
DA € R SR 5 5K LR A 97 9 (B AT 55 25,2004, b
ARIKIEAE,2006a, b) o

A B R IR ORI A I 2R — LD

Jo (R J3 ) -2 it (OREL T J3-HEL TR 0% 22 5 ) K L R KL
JEE R FER KA A AP R R R
L H0)Z N A H o3 A A 5 B PE IS A (K, 0 = 0.81% ~
1. 60% ) Al AP 4G sk K i A (K, 0 =2.30% ~3.09% ),
MY O L LT K L (K, 0 =3.22% ~4.81%)
HeA A AT DL 535 2408 a7 4 DX AR S5 LA IE.
(Papua-New Guinea) ( Cortesogno et al. , 1998 ; Muller et al. ,
1992; Blatter et al. , 2003; Bonin, 2004; Callegari et al. ,
2004; Gill et al. , 2004; Duggen et al. , 2005) . & K Fl
Stromboli J¢ L5 B+ FF L Biga 2 i #8485 i 12—
TR BRSPS 22 R s il s (Altunkaynak and
Genc, 2006; Corazzato et al. , 2008) Z& K 11 A 20 & HEATXT 1t o
7R T IR AR S A 3 VR ) B 1) i A AR I K LR
AL (Blatter et al. , 2003 ; Bonin, 2004 ; Callegari et al. ,
2004 ; Cortesogno et al. , 1998; Duggen et al. , 2005; Gill
et al. , 2004; Muller et al. , 1992) . T 7528365 X 4B T
L — AR K L s —HONRL e R K A S
189 ¢ A PR T VG K 1L A 0 ez 2 L 2 K L T I A B 4
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SRR Y, b ER AR 2 T 28 AR AR SR AR TR R 3L, 1%
FAAHESE A MBS R G50 T4 75 BT B r ) 1l
RS RLAEIL 2 KL A4 & ¥ g, 48 S Xk A
FEMBRE X,

AR I 1 2 500 B AR T R W R E e P R
Bt 7 N bR AL 22 B 55 T [R]A67 28 A AR 2 5 R A 2 T 05 S0 5
T4 BRI X 2P0 (XRF) Fe B & 5 58 1A 5
B (ICP-MS) 588l , FHRITE SR ERZHMT 5% , 4
WL ERZNT 10% o & 55 P B FHRE 58
AR A E B2 Be T I L ER Ak 22 B 53 i TR 47 25 4R AR 2
bRk T 5 S50 5 ) JEOL-JXA 8100 58/ #Y ., SE5
FAA N L R R 15KV FLE N 20nA B F R E AN T,

2 HOFOIT RIS

A B S IR R AL T BT L e ot AR AR LA
FRAR S o B X HR S R )22 Fh S BB AU O+ A 7 B I DR i
ERNIE N R R LR S S N = 1 7/ N TN
TNRP GBI H KAV ZR . AN, 7% ik oA 46 A0 2
B RAE, BRI A MR A ARNKE
APEIE R SR PE R o 78 5 A 5 o L DXORmA 17 %2 10 2
JE R ATPG-AL PG IR A, TR 78, 2km? 5 R
W2 CnpP AT B 2 B L O 21 25 ) 3 B T SR Ak, e
TR RO FIE R B BRI Catin) o SARET 5 v 7o 20
DHAF L e gt — MR el i (R e T Ba A 4
A5 RMRLZE LA W 0 22501, B e V0 v 4 5 A B i o e
BUH FIE S S5 SR OB TP A2 HL v 25 D) 3 B0 Oy Jit
TR KA S . SO RZMZARE, EBGERA
R AR E KB, EE R R s TR e A
LA S R A G

R A i 0 A S 3 IR ORI HL A
HHURIY BRI AR AR e A 2 R X TR
R E AR TS B e MBI LR TEE
B AT AR SR %, 2 1L SR BRIBE U e 22 1 A B
AVRIE R ) SR R B B2 B L R 5
L B BRI R Bt CHLIECA ) 2R, 7E FL TR o3 A 4 —
SERCE BRI A )2 . EER SR XEBm T 4 1
AP A A(S F 34 S A RTEST IXAMED , Job 1.2 4 57 1™
237G i) AR BT 2R % S0 2 1 ] s P T R o, A R AR
SE B PRI TR s T AR R U R e A A A LU B fik
AN E AL 0. 2% ~2% Z (8], FEAEA AR M6 1.
O YA EEON R, OO A AL A5 Bk
A LB A5 40 0 3 S A DR A 953 SRR
AU SZ DN By R A 42 1, S R A S 4 otk 2
RAR A AR I By DA, e 5 ik 5 B BT PR 73
AR AR EAT AT 23 A AL, BIF 5T AR 6 A 55 8 2 4
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IR AT 16 AT BE A T A AN ] B4 1A« T A A0 AR
B EEZ W2 ], 729 XA R A R 2T A R g
PR, a0 DX A1 FRI BTz 0 3L WA 7 0 B B8 40 10 5 Jig 2 IR
AIREEBE S BRIk, B2 N KB A A kT, 2 REm
4 A BRI A KRR ZE N AR B A T B R
T A B 5 IR IR R i b X ) S, A SCIATESE
MR RZEM NI KR LA SRR g s &
FZ TS0 T 2R LA T T, e B0 e 1 X
v Py e AT iR e S il o G (S S DR (RS Sl
WAL S 2 7 AR ) XER 1 ICP-MS 23 #r (1)
FE AR A AR S

TR E 0 A B MR BEIR S5, BE S N
15% ~20% , K/INA 0.1 x0. Imm ~0.3 x0.6mm, ZH %5 4
PIBHCAFAINACN F, & DR Rk s S o™ w4l
B BEAARRL, B2 AR AN A RGBT 2 0, ROE#E
BRA I S B A B . TR T A R R, KR
A PR A BER Y Na, O Fl CaO 80735108 3.27% ~
5.54% H19.61% ~14.07% , #HE A H) An =36 ~ 67 1 M1 [N
AEEEY Si0, (AL O, .CaO . FeO F1 MgO 2435 47. 32% ~
53.33% 3. 14% ~ 6.76% . 11.86% ~ 12.65% . 10.04% ~
15.59% 1 11. 80% ~ 13. 81% , [FI R F [N A4 B f b &5 5 — o
BRI Ti0, (0.23% ~1.03% ) , WEEERINA .

BAT A Kb B FEA S Y EH A Gk
FAINER/D BB A R GRS HLBEIR SR, B
R 20% ~35% TR /NH 0.5 x0. 5mm ~2 x 1mm, 21 5
T LARHE G R N R 3, & 2 B A B 1 A 3k 5 )
FEM KA MM NAA, &6 D=,

%% FRA Y YA A A R A, &
BORMENA MR, HaBBRRE W, B & 2R
20% ~25% , K /A 0.2 x0.2mm ~ 0. 4 x 0. 6mm, BE 5454
R ANA A A, 5 m R 2 L s A T, H
RH A BE it ) B el D TR A B R S RS R )
Ko Bl B N A, & A D W e A ARG R,
M2 A BHE A BE S 1) Nay O F CaO 55 & 230 3.10% ~
5.56% F19.69% ~12.75% , £ A1 An =37 ~50, 5 X i
B LA AR B R A BRE i 1 43 AR AR AR, H Na, O 1
K,O &R/ 504 0.49% ~6.75% F1 4. 08% ~ 17.24% ; f1 14
BRI Si0, AL O, .CaO FeO H1 MgO 28435k 46. 79%
~48.18% 7.21% ~7.46% 11.31% ~11.54% 17.86% ~
19.44% £19.97% ~10.61% ., SZRZ LA, L2 A
FA IR o R RIAR BB AR

3 ERyCHERMERAL AR

LKA Stromboli K 11157 Al + B H Biga 2 [ ML A4
BALPE JCLLEE — T B A M kLD A — RO 2R Ol s A
—#£ ( Altunkaynak and Genc, 2006; Corazzato et al. , 2008) ,
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Fig.2 K, O vs SiO, diagram of lavas in the Dahalajunshan
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FA B TG IRIR KR LA RS B e X LA R
Y Si0, F AR /N A 50. 99 % ZE 4k F] 56. 82 % ), H =
KAEAMWSIO, T EMEZ (K1), EARPHEIEIRLR
ZIAE K0 E i 0.81% 54k B 1. 60% , 4T 855 1 X4
RZIA (B 2) o 5 gdt Jo Ll — e 8785 itk L
F— R L A A T RIZEA AR L, B 2w X
GLAE R S ek (B 3) o T A 5580 a6 v B0 85 Ak & o
A W2 s, b K, 0 >2.30% , Na, O + K, 0 4 1
5.21% ~8.61% Z [A] (% 1) . 5B A M K LA — 4
BEHHE K LA — RO A K LA A T R 2 A A AT, B A
B 5 = BRSO 2 i LU W S A AR R, B
BEE(E 3) . AR S %A T S (NayO + K, 0 >
6.35% ), H K, 0 F &= KT 3%, 1M HEASH(AL O, =
16. 13% ~16.57% ) FifikEk (TiO, =0.86% ~1.04% ) FI%F
R, IR BRSO A AR K LU (Morrison, 1980) o B TiO,
Fl Fe,y Oy & BEAHX = 1, A S8 S5 M2 i e i T

Rl EREHEXFRARAZLABRENEIETENHMETRSE(EERE . w% ;KBLMMEBTE: x107°)

Table I Major and trace elememnts compositions of lavas in the Dahalajunshan Formation( Major element : wt% ; Trace element; x 10 %)
E=y ZRZ A RS B X e L ik sy
FEEh S YXAn-8 YX2-2 YX2-3 YX2-7 YX3-3 YXAn-6 YX2-1 YX6-2 YXAn4 YX2-5 YX2-6
Si0, 53.92 53.76 50.99 53.6 56. 08 56. 82 52.10 54. 65 58. 04 52.63 53. 68
TiO, 0.92 1. 00 1.05 1.02 0. 81 0.95 1. 00 0.87 0. 86 1. 04 1.04
Al O, 16.71 15.77 16.13 16.33 16. 57 16.71 15.44 18.25 16. 38 15.96 16.22
Fe, 04 9.01 9.71 13.98 10. 05 7.91 7.58 10. 87 7.41 8.00 9.49 9. 84
MnO 0.19 0.32 0.32 0.30 0.21 0.21 0.42 0.22 0.17 0.38 0.30
MgO 4.70 4.09 4.82 3.46 4.20 3.69 4.33 4.26 2.85 4.40 3.22
Ca0 7.97 9.75 5.28 8.02 8.5 4.10 8. 95 3.38 3.54 7.47 7.57
Na, O 3.11 3.27 2.62 3.73 2.72 4.94 2.91 5.85 3.76 3.49 3.13
K,0 1.20 0. 81 1.52 1. 60 1.28 3.09 2.30 2.76 4.81 3.23 3.22
P, 05 0.13 0.31 0.30 0.33 0.23 0.12 0.32 0.11 0.11 0.31 0.34
Lol 1.99 113 2.86 1. 46 1.39 1.68 1.26 2.12 1.37 1.48 1.33
Total 99. 86 99.92 99. 88 99.91 99. 89 99.90 99.91 99. 88 99.91 99. 90 99. 90
Sc 31.6 30.4 29.6 29.9 26.4 24.8 32.2 20.8 20.9 29.9 30.8
Ti 5652 6709 6997 6511 5485 5784 7241 5678 5218 6773 6889
V 229 238 267 259 223 209 269 214 147 232 259
Cr 37.2 201 219 237 129 15.6 228 44.3 10.7 228 226
Mn 1489 2524 2572 2270 1634 1554 3624 1530 1270 2809 2329
Co 26.2 26.7 40.6 24.6 22.7 22.2 29.6 25.9 18. 4 28.9 27.5
Ni 22.2 51.6 62.2 54.1 32.4 6. 80 62.0 25.0 5.58 72.0 57.7
Cu 57.1 21.4 132 76.5 7.90 6.87 18.4 8.70 9.88 96.9 43.1
Zn 202 102 279 124 93.5 86.2 132 108 84.6 129 131
Ga 16.6 17.5 19.4 17.7 17.6 16.4 19.2 21.4 15.6 17.5 18.3
Ge 1.58 1.58 1.99 1.25 1.49 1.25 1.85 1. 56 1.16 1.70 1.40
Rb 48.9 31.8 60. 2 79.9 54.2 102 95.8 130 129 101 108
Sr 305 329 268 302 384 283 301 215 234 280 319
Y 23.7 23.7 21.9 22.1 20.2 18.4 23.9 22.9 17.2 26.0 22.8
Zr 114 129 135 131 131 84.1 140 124 91.2 132 135
Nb 3.54 4.28 4.39 4.25 3.97 3.09 4.43 3.83 3.24 4.57 4.42
Cs 0. 81 0. 88 2.15 1.02 1.28 0.98 0.72 2.22 1.74 0.67 1.37
Ba 239 114 404 206 284 546 354 358 944 685 617
La 9.95 12.2 13. 1 11.8 10. 8 9.14 15.1 21.4 8. 64 14.2 15.0
Ce 22.3 27.1 28.4 25.2 24.2 19.8 33.1 44.6 18.9 33.1 31.2
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Continued Table 1
bk TR AR R bitkoEey

s YXAn-8 YX2-2 YX2-3 YX2-7 YX3-3 YXAn-6 YX2-1 YX6-2 YXAn4 YX2-5 YX2-6
Pr 3.22 3.72 3.77 3.51 3.29 2.69 4. 47 5.61 2.52 4.59 4.24
Nd 14.2 16.9 17.0 15.7 14.5 11.5 19.8 23.2 10.7 20. 6 18.8
Sm 3.52 3.99 3.89 3.76 3.27 2.82 4.34 4.83 2.63 4.82 4.22
Eu 1.05 1.18 0. 85 1. 05 0.98 0.91 1. 14 1.61 0. 69 1.24 1. 10
Gd 3.90 4.44 4.15 4.03 3.63 3.10 4. 41 5.00 2.94 5.06 4.53
Th 0.77 0. 80 0.71 0.75 0. 66 0.59 0.79 0.85 0. 54 0.91 0.79
Dy 4.63 4. 69 4.21 4.37 3.95 3.50 4.71 4. 84 3.38 5.30 4. 49
Ho 0.94 0.96 0.87 0.91 0.83 0.72 0.98 0.94 0. 67 1. 05 0.92
Er 2.69 2.78 2.47 2.64 2.33 2.11 2. 80 2.61 2.00 2.96 2.65
Tm 0.41 0.41 0. 36 0.39 0. 36 0. 30 0. 30 0.39 0. 30 0. 30 0. 30
Yb 2.63 2.67 2.44 2.58 2.03 2.76 2.12 2.64 2.10 2.91 2.60
Lu 0.42 0.42 0.41 0. 40 0. 36 0.35 0.45 0.43 0.35 0.45 0.41
Hf 3.18 3.77 3.91 3.73 3.76 2.53 4.02 3.78 2.85 3.91 3.88
Ta 0.29 0.34 0.35 0.35 0. 36 0.27 0.39 0. 40 0.32 0. 36 0.37
Pb 15.2 6.28 6. 44 5.64 4.14 3.48 5.82 3.27 9. 56 5.05 7.17
Th 3.41 5.33 5.00 5.01 5.39 4.05 5.08 6.31 4. 88 5.22 4.85
U 1.04 1.26 1.39 1.25 1.43 1.00 1.34 1.96 1. 15 1.51 1.15

o5 WA R KLU — 1 A B L A
R A 20 A rp SRS 22 LA 40 AR (1 3) o 5 iy
LR A — S R X R - LR LA 4 A
H, B L RZ WA RS X R 2 A, %
i, A B R RA R A 2] KL R AR AT A S0,
1M & £& TiO, fl Fe, O, I HBERfL 24 FRAF | 3% ) WUZ I m A A
TE A5 F b B 87 475 & 1) JR R B Bk i AR A Ok (R 4,
2006) ,

4 Phac R HERIEAFRHIE

KRB WA AR L B LA R e 5 T W 5 T
# Sc.Ti,V . Mn,Co Ni {5 IEAAH [, Sc Ti,V 1 Co 1%
AR, A 20.9 x 10 7° ~31. 64 x 10 7% 5218
x107% ~7241 x107° 147.2 x 10 7% ~269. 1 x 10 "° 1 18. 37 x
10 7% ~40.63 x 10 ™% 7fif Mn F1 Ni ()& A8 b K, HAE 4
1270 x 107° ~ 3624 x 10 ° 1 5.58 x 107° ~72.02 x 10~°
(F1),

A B T R R L =2 A R T E A Bk
(56.41 x107° ~119.03 x 107%) , 2 FH i L L E4MEHR 5, &
(La/Yb) . (La/Sm) yHI(Gd/Yb) ( HLAE4> 5K 2.2 ~5.5 1. 8
~2.8.0.9 ~1L.7(£ 1 KK 4) ; KRZ ILa FHL A BA RS
PR S, T R A S B & i W TG A B R S (B 4)

RSBURIL Y e | e soe N [ e Xy N E A
H=RIEAMRETFRATEN G EA W B2 2 s
Yy Ba Fl Rb B & &40 98 617.1 x 107° ~943.8 x 10 ~° F
101.2 x107° ~129.3 x 10 ~°  FE =247 Hr & i foe il 5 i A4

Btk 2 8 22 1 %5 Ba Al Rb A 5 43 3]k 353.8 x 107° ~
358.0 x10 *F195.77 x 10 ™° ~130.5 x 10, 7 =2
SRR M ZRZ AR Ba #1 Rb B9 & & 43008 114.3 x
107°~403.8 x 10 °F131.84 x 10™° ~79.92 x 10 ™°, #£ =2
AN EERM, WFEHREFREAITTEMN S M Th 75X
RZ WA S L RZ A R 2 A = n A&
WIFTHEZN(E L),

EA S KRG R I =R AR RS T35
ATCE TR LT R W W5 A M & 458 0 R (Nb Ta I Ti)
SR TC AR LB W B b ER AL SRR AR (1] 5) |, R HE
B REEAR AR iV A ¢ (Innocenti et al. , 2005) ; K IGHL
ZE2H =20 5 ELC T 1 La/ND A (2. 67 ~5.60) , 41 R
I 15 AR B b i 7245 56 (Condie, 2003) , 7 Th x 100/ Zr
vs Nb x 100/Zr EIff ih =05 5 14 52 55 30V 76 5 M e
A OCIRVE By K LA 8 XN (18] 6) 5 7E HE-Th-Nb =14
fifrh, A SR = I B SRR T BYE#E D IX
TR CE Ta, 45 Wood, 1980) , bk T =284 BA B IR
SERRAE K 1L 4R TE ( Doebrich et al. |, 2007) , #F Ba-Ba/Nb
1 La-La/Nb i eh (B 7b e, #2108 E,1993) , K w2 S
B e Bl ki K, =28 A1 Th/Ta (11.75 ~
15. 68) Fl La/Yb(3. 31 ~8. 12) fHARL, 875 HIE Wi T 5 N4
5% (Condie, 1997) . T B IIE X LA, BB
BRI e X R Z A A & A, B LR e G Ce/Y
(0.94 ~1.95) 1 Zr/Y (4.57 ~ 6. 46 ) HAH R 4HE , 5o Hl
EW RS [ Hb g ( Conly et al. , 2005) , AN, A B
a5 2 KIIE AT Th/Ta 1 Y/Nb 43 5IKF 11 fil 5, g
H3E L A k1 ( Cadoux et al. , 2005)
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