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Abstract

The Songkaersu Cu-Au deposit located in south Karamaili tectonic belt is related to the continental volcanic
intrusive rocks in Carboniferous continental volcanic belt. Based on studying deposit geology, rock alteration,
host porphyry, fluid inclusions and isotopes, this paper discusses its genesis. It has characteristics of porphyry-

type deposit, and mineralization occurs in the contact zone of granite porphyry. As for rock alteration zonation,
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there are successively phyllic alteration zone, kaolinite zone and propylite zone from the porphyry to the wall
rock, with the mineralization related to the phyllic alteration zone. Mineralization is closely related to hypabyssal
phase granite porphyry in time, space and genesis; granite porphyry which is closely associated with post-colli-
sional granitoids has oxidation magma characteristics of water- and volatile-enrichment and magma burst func-
tion, implying a crust-mantle mixing magmatic origin. The injection of mantle-derived magma, the underplating
of asthenosphere mantle and the magmatic mixture interaction between the lower crust and the upper mantle
were the main factors responsible for the formation of ore-bearing porphyry magma. Ore-forming fluids and H,
O, S, Pb isotope studies further proved the genesis of porphyry-type deposit. Studies have shown that the dif-
ferent host fluid inclusions were liquid, gas and daughter-crystal-bearing gas-liquid-solid phase inclusions, and
the analysis of the individual inclusions by Raman microprobe analysis shows that the gases were mainly CO, and
CH,. The evolution process of ore-forming fluids was from the high temperature and high salinity magmatic sys-
tem to the low temperature and low salinity with the addition of meteoric water, cortresponding basically to the
mineralization stages. Fluid boiling or immiscibility and the reducing temperature and salinity were the main fac-
tors responsible for the precipitation of the metallogenic minerals. The composition of H, O isotopes shows that
ore-forming fluids were mainly magmatic water, mixed with a small amount of meteoric water at the late metal-
logenic stage. The S isotope of pyrite and granite porphyry was the same as mantle-derived S in characteristics.
Pb isotopic composition had crust - mantle mixing magmatism characteristics, suggesting that the magmatism
related to mineralization formed an extrusion-stretching conversion period in a post-collision environment. Con-
sidering the background and mineral deposits, the authors hold thatithe deposit belongs to porphyry-type Cu-Au
deposit related to continental volcanic-intrusive rocks.

Key words: geology, granite porphyry, fluid inclusion; H, O, S, Pb isotope, porphyry-type deposit,
Songkaersu, East Junggar
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1 Sr-Nd
Table 1 Rock geochemistry data of granite-porphyry in the TRITON /=350
Songkaersu Cu-Au ore district
10SB2 SB33 SD17 SDI4 10SB40  10SBL6 Ma
SiO, 79.25 78.21 73.16 74.65 73.84  74.12 w SO, 73.16% ~
TiO, 0.15 0.15 0.18 0.18  0.21 0.17 79.25% A NKC 1.04 ~ 2.56
AL Os 12.29 13.24 13.72 13.81 14.37 13.76 w Mgo 0.51% ~0.80% AA B C
Fe,05 0.73 0.62 0.68 0.32 0.56 0.52
FeO 0.16 0.18 0.50 0.33 0.15 0.25 w K0 1.25% ~1.45%
MnO 0.01 0.01 0.04 0.03 0.03 0.03 w K0 3.57% ~3.71% 4D
MgO 0.52 0.53 0.80 0.65 0.64 0.51 ) 4
CaO 0.11 0.10 1.8 1.39 1.57 1.72
NaO  0.70 0.59 5.21  5.19  5.06  4.99 Sr-Nd VSr %Sr
KO 3.57 3.71 1.25 1.31  1.43 1.45 0.70268 ~0.70617 eng ¢
P,05 0.03 0.05 0.08 0.07 0.09 0.08 +3.8~+8.3 Nd Tormt
LOI 239 2.38 239 1.98 2.05 2.28 . ST 86
99.91 99.77 99.83 99.91 100.00  99.88 0.4~0.8 Ga Sr Sr -ena ¢
FeO T 0.82 0.74 1.11 0.62  0.65 0.72 4F
Mg* 53.58 56.27 56.40 65.37 64.04  55.93
KO Na,0  5.09 6.31 0.24 0.25 0.28 0.29
ACNK 235 2.5 1.04 1.1 1.13 1.07 2009
La 20.91 15.81 2.86 2.39  4.71 2.82
Ce 37.37 32.12 5.48 4.40  8.98 5.27 5A
Pr 411 3.94 0.78 0.60 1.16 0.74
Nd 13.92 13.74 3.21 2.35  4.57 2.99
Sm 2,42 2.58 0.87 0.72  1.25  0.78 Nb Ta
Eu 0.36 0.31 0.25 0.33  0.46 0.25 Th U Pb 3B
Gd 206 2.06 1.04 1.03 1.80 0.94 5 LREE
Th 0.34 0.36 0.23 0.24 0.42 0.20 . .,
Dy 2,01 226 1.57 1.8  3.03 1:40 Eu
Ho 0.38 0.43 0.33 0.42 0.58 0.29 REE
Er 1.20 1.44 1.04 1.40 (1.84 0.96 Fu
Tm 0.21 0.26 0.20 0.25 0.32 0.18
Yb 1.50 1.75 1.31 1.80 2.12 1.31
Lu 0.27 0.30 0.26 0.32 0.36 0.25 4
Y 11.66 14.14 10.57, 14.600 19.00  9.72
Rb 139.4 122.5 92.10102.1 99.30  105.8
Ba 469.7 589.3 105.6. 138.5 141.6  122.4 4.1
Th 7.24  6.96 547 6.98  6.88 5.50 ZK003 ZK1201  ZK802 7
Nb 550 8.28 6.81 7.03  6.46 7.34
Ta 0.62 0.87 0.65 0.68 0.6l 0.72
U 3.29 537 207 1.60 1.98 1.45
Pb 30.93 4.41 6.24 12.93 10.69  5.13 - - -
Sr 40.20 45.2  95.2 110.9 113.6  95.40 B} _
Hf 3.56 4.22 5.39 5.54 5.51 5.59
SEu 0.79 0.73 0.92 1.07 0.95 0.96 ) )
SMREE  98.72 91.49 30.00 32.71 50.61  28.10 -
LaYbx 9.45 6.14 1.48 0.90 1.51 1.47 _
Nb U 1.67 1.54 3.30 4.38 3.26 5.07
Ce Pb 1.21 7.29 0.88 0.3¢ 0.84 1.03
1S 855 0.70456 0.71004 0.70459 0.70617 0.70268  0.70483
end 54 3.8 3.8 6.2 8.3
Tom Ga 0.66  0.80 0.80 0.60 0.43 Linkam THMS600
[ -6
RS s " — 196~ + 600C +0.1C

2012 Bodnar



294 2014

12 3.0 -
MJK 4444 & A N 4R B B
10 2.6\ #E
AAAAA | o
\c Ll;l;?i_; Jﬁi
Ss 2.2
o - -
<
s 21
o <+
o L
=3 oo 1.4 iz
- /ﬁj&m N2 PR 1.0
2 L
u 0.6
0 1 I i i I i 11 1 11 | E 1] 1 ] l 1 i { ! |
50 55 65 70 75 80 1 1.5 2 2.5
w(Si0,)/% A/CNK
7 5
oL T 1 ¢ b
' o a PRI L FREER7
= “\ \‘\ -~ N o
e \‘ ‘\Q @ S A R
=41 : ; 3
gn : )
L o
<3 Rt e =01% 01 R 5
24 \i-—.\ . :~~\'~\ \\
~. o ~,-~? - . L
1 OMETR SRR T E A1 43 7 5 51
T L B 3R Seell Cap 2=
0 ] 1 1 ikl T 1 olewe v v Lo e b b Lo e e
50 55 60 65 70 75 80 50 55 60 63 70 75 80
Ww(Si0,)/% w(Si0,)/%
2500 L
E - F
1of  i.PM4 .
2000} - MOEé n, RIS
- Phake e il 12 ¢
\ r f ,A/ o
\ o £ |
- 1
\ HiENR = Noth
1500— \ -
o N \ =
h N PR \ & 0
@"@ N =
1600} o, \\ \ -
~ kg, C
\\A’é’ \ ey
\ﬂ N \ -
J& L S L N
500 e HEHE G\ ol
T ::“ﬁ \ . :
AR Er - - L
| | L i ! ! | ! ! ! ! I 1 1
1000 2000 3000 0.700 0.702 0.704 0.706 0.708 0.710 0.712
R1 (7St/*Sr),
4
A. w SO, -w K,O+ Na,O B. A NK-A CNK C. w Si0, -w MgO 2007 D. w SO, -w K,O E. R1-R2
F. %Sr %Sr e\ ¢ 2009  MORB— DM—
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D. Diagram of w SiO, -w K,O E. Diagram of R1-R2 F. Diagram of ¥Sr %Sr ;-eng ¢ Carboniferous post-collisional volcanic

rocks of Karamaili after Wu et al. 2009



33 2 295

1000.00

--- KBk 51 2

= £
IS X

& &
=S o
i i

A B
o100 P — 1 S T S S MO SO S
Rb_Th Ta K _ Ce Nd P Hf_ Ti Dy_Er_ Lu La Ce Pr Nd Sm Eu Gd Tb Dy Y Ho Er Tm Yb Lu
Ba Nb U La Pb Sr Sm Eu Gd 'Y Yb
5 A B

Sun et al. 1989
Fig. 5 Primitive mantle-normalized incompatible elements spider diagram A and chondrite-normalized REE patterns B of

granite-porphyry in the Songkaersu Cu-Au ore district primitive mantle-normalized and chondrite-normalized data after Sun

etal. 1989
1993 <1~10
Hall et al. 1988 pm 10% ~20%
2
285~504C 367C w NaCl,,
5.52% 378
LABHR-VIS LabRAM HR800 ~ 506C 459C  w NaCl,,
25T 50% 8.17%
Yag 532 nm 310 ~ 490C
4.2 387C w NaCl,  8.82%
412 ~452C 429°C
w NaCl,  9.57%
265~ 387C 326C
3 w NaCl,  39.59% -
6 O V+L
8% ~20%  30% ~ 50% 231 ~ 385C
1~22 pm 336C w NaClg, 6.57%
128~ 386°C 230C w NaCly,
6.13%
143~189C 158 w NaCl,,
©) _ 6.01% 2
V+L 7
50% ~90% 5~30 pm 465 cm !
®) o, 3 1285
; ~1287 cm ! 1388~1389 cm !
V+L CH, 2919 em !

+S 5~14 pm CO, CH,



2014 £

FOK O # &

296

YEBUH WL S YW A HRDE T WY g &8 'R

()

10°9 #I91°9~98°¢C 8T 68T ~EH1T 01~§ T W G715 “E00MZ ¢ TOS00ZS
() () 23174 e, HEA R
0  (LILS~STF o€ (L)9BE~FTT T~T T s ] WHRES - @33y WSO AT TRINZ B e  TOT0ZRES
ST°L (968 6~95°% 6¥T (9)I99E—~66T ¥1—~2 T wy Wik ga R
88’y (T)96F—08'F €51 (TIET~6TL ¥—2 T W - SN 0TS 08 HOTODIZS A
o2 ke B
59 (L)PI'8~5T'9 9g€ (L)SBE~TET 8~2 T ¥e WHBE
98'L (LDIT0T~95'S 80T (LT)IST~SET 8~1 1 ¥o WD G- g ™02 60 T0NZ B Y3 TUOZ0RNTS
666 (OTILE9P~T6°2  OTE (OT)LBE~50T $I~5 s
W BN
576 PIEL 6~LP 6 6Th IZSP~TTP 0% A m (606 Z08NZ * £OT08VZS
& & 2 St de RN MMM N ch- W 2O
T8 (BIWE6~98°L I8 (6T)06% ~0TE r A T
SL'y  (BL)SK'9—IL'E  L¥E (BT)0SF—~S8E £1~2 T W HHEEE o W 8" pL] TOBZ - KT Z0HIZS
FAR:] (S)8Z'8~00'8 65t (S)906 ~8LE 0Z~9 A M
W HHR R ™ (7 "89T *TOSMZ * LRI Z TOZOZS
§2'9 (9DELOT~I8'E I8 (ITHYHOS~91E S1~2 T
B B Bk EHw WKy W%
&y Yk ETNHMTHE & /o e
% /(RN )™ O/ Em—Ey IR

PLDSAP A0 BY-1) DAIRNSN0S A UF SHYSLSIISIEN) SuMsnpa pluL] 7 JqL

RHVEBVEN TR HY %



®3BE Fo2H *® HE

FERTER KRR AL SN IKRE A 297

B 6 RERRBLST XA KR AAE
A, AEEEPRAIEER,: B. AEERPHEESE: C. BN - B - o290 RkEaRT 3T FREEMK: D. Ry B
HEE A RERAERE T RERA OHARATNHARA=FIE; E AT BRY - TREARTRTIHAEMEF BE9 -2
R HRAHEERATRASERA
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Table 4 S Pb isotope data in the Songkaersu Cu-Au deposit
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STCO001Serl 2.6 37.719 15.433 17.213
STC001Ser2 3.2 37.699 15.509 17.897
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Fig. 9 Hydrogen-oxygen isotope diagram of the metallogenic
fluid in the Songkaersu Cu-Au deposit
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