2009 4 4 A Ef‘ % i ) B\% 28 & B2
Apr. , 2009 MINERAL DEPOSITS 28(2):120~132

XEHS:0258-7106 (2009) 01-0120-13

RERPRILITE LS (IR) T R UHHE
BRI ER*TEE

HRASE  AaF  FRE . 2R SR I MHL B A
(Lo B 7 e 6 T 9 B0 5 o SR 2 5 G 5 MR M BB L5 100029
2 LA KM R G L 0630093 3 AT (IR AR 704 BA LA TR 839000)

W OE AR IRMETRED R LB AER. 7 EKAETEFODRRBBLELASE =THBZ
W 32 W7 A 3 0 ) 2 B ROIR LB BRI 7 L R O R AR R A . &R A N I
N BB BB MR A U R R BB S 0 e R ER . BT R RAE Y 8T S
{E 0 8.76 %o~12. 65 Yoo W47 B4 ) (5 4 W5 40 )2 2 40 405 A AR B 0F B 8 O AR OGP 7R ARG R . Wik
LR 0 e T 220~250 C LB AR w(NaCl,) 4 3.39 %0 ~11.81 % . XEUA A ERAL ¥ R AE R W] 5
HARRTEN B R BS 1 RRa R 2R AE R A h P Ag B F BEMEH & . AT BERZ X BT B0 10 TRZ 5 0 B9 B AR
[ {3 8 AR AL o 45 75 BB 4 T BER T3 J2 o e A L3 X PN A8 g G B R R P s R Sl mT RE R A TR LT 1
Bt a5 [ — BT R B LA AR L E VR B B 07 PR XS LG L B 5 T AR R R 0 M N B B CRD 89 8T
FRAE R ML . EH I DI B CHRD I 5 7 98 A0 56 IR 78 B S R U0 0 4K 7 TR S8 1 3 2 2 (o R
Pt i ORBUS S BB 5D 9 L I 52— RE A0 3 07 19 P2 0 A8 00 04 00 o SR sl 0 o LA o 2 AR L R A A
2 Y JR AR S I - B s B R PR

KGR MBT R I YRR GO0 IR AT FE B2 5 45 A AR R T TRUZ 5 AR

h &K S: P618.42; P618.43; P618.52 XEkFRER A

A discussion on geological characteristics of Hongxingshan
Pb-Zn (Ag) deposit in Middle Tianshan massif, eastern Xinjiang,

with reference to regional metallogenesis
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Abstract

The Hongxingshan Pb-Zn (Ag) deposit is located in the eastern part of Middle Tianshan massif within
eastern Xinjiang. Ore bodies are hosted by 3rd Subformation of Hongxingshan Formation in Tianhu Group
of Qingbaikou System, with the host rocks composed of carbonaceous mylonite and impure marble. Ore

bodies are mainly in the lenticular and veinlike forms, controlled by fracture structure. The ore mineral
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assemblage comprises galena, sphalerite, pyrite, pyrrhotite and argentite. The main types of wall rock
alterations are silicification, pyritization, dolomitization and carbonatization. §**S values of sulfides range
from 8.76 %o to 12.65 %,, and ores and strata show similar lead isotopic characteristics. Homogenization
temperature and salinity w (NaCl,,) of fluid inclusions range from 220°C to 250C and from 3.39 % to
11.81 %, respectively. Regional petrogeochemical features indicate that the abundances of Pb, Zn, Ag in
marble, gneiss and granite are relatively high, suggesting that the Tianhu Group strata might have served
as the ore source bed and the Variscan intermediate-acid intrusion probably provided some of the ore-
forming materials. Based on a comparison with Caixiashan and Yuxi deposits, the authors have
summarized the ore-forming characteristics and regularity of Pb-Zn (Ag) deposits in this region. As the
three typical deposits have some common characteristics, they must be governed by the same ore-forming
regularity. The regional ore-forming process was closely related to the Pre-Cambrian crystalline basement.
Ore bodies occurred in strata with favorable lithologic character (marble and carbonaceous clastic rock) and
were controlled by certain structural positions, and mineralization resulted from the Variscan magmatic-
hydrothemal activity. The Pb-Zn deposits belong genetically to the metasedimentary-hydrothermal
reformed stratabound type. It is thus suggested that areas that have fracture structure in the Precambrian

ore-bearing strata together with Variscan intermediate-acid magmatic activity are favorable places for ore

prospecting.

Key words: geology, Middle Tianshan massif, lead-zinc (silver) deposit, Pre-Cambrian, crystalline

basement, ore source bed, eastern Xinjiang
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Fig. 1

Tectonic sketch map of eastern Tianshan region (modified after Qin et al. , 2002)

1—Dananhu-Tousuquan Devonian-Carboniferous island arc; 2— Xiaorequanzi-Wutongwozi Carboniferous intra-arc basin;

3—Kushui-Gandun Early Carboniferous marginal belt; 4— Joltag tectonic belt; 5—FEarly Paleozoic Gangou ophiolite complex;

6— Silurian Gangou foreland basin; 7—Middle-Tianshan Pre-Cambrian massif; 8—Fe deposit; 9—Cu-Ni deposit; 10—Pb-Zn(Ag) deposit
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Fig. 2 Geological sketch map of the Hongxingshan lead-zinc deposit (modified after Xiao et al. ,2005)
1—Quaternary; 2—Biotite gneiss and plagioclase gneiss of 2nd Subformation of Hongxingshan Formation; 3—Carbonaceous mylonite,
chlorite-quartz schist and sericite quartz-schist of 1st lithologic member of Hongxingshan 3rd Subformation; 4— Plagio-hornblendite
of 1st lithologic member of Hongxingshan 3rd Subformation; 5— Biotite-plagioclase gneiss, hornblende-plagioclase gneiss and marble
of 2nd lithologic member of Hongxingshan 3rd Subformation; 6—Caledonian gneiss granite; 7— Variscan monzonitic granite; 8— Variscan
high-K granite; 9— Granite-porphyry dike; 10— Impure marble; 11— Fault and its serial number; 12— Fracture zone; 13— Carbonaceous
fracture zone; 14— Mylonitized zone; 15—Malachite; 16—Pb-Zn ore body and its serial number; 17—Gossan; 18—Drill hole and

its serial number;19—Exploratory line and its serial number; 20—O0ld workings; 21— Shallow pit
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Fig. 3 Geological section along No. 0 exploration line
in northern ore block of the Hongxingshan ore district
(modified after Xiao et al. ,2005)
1—DBiotite-plagioclase gneiss; 2—Chlorite quartz-schist;
3—Carbonaceous mylonite; 4—Fault and its serial number;
5—Pb-Zn (Ag) ore body and its serial number; 6—Trench and
its serial number; 7—Drill hole and its serial number;

8—Drill hole depth
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Fig. 4 Geological section along No. 24 exploration line
in middle ore block of the Honxingshan ore district
(modified after Xiao et al. ,2005)
1—Quartz-schist; 2—Chlorite quartz-schist; 3—Marble;
4—Carbonaceous marble; 5—Quartz porphyry; 6—Pb-Zn
ore body; 7—Mylonitization; 8—Fault and its serial number;

9—Drill hole and its serial number; 10— Drill hole depth
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Table 1 Sulfur isotope composition of sulfides from the

Hongxingsha lead-zinc ore district
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kAN ZK101 fL 18.4129 15.6217 38. 3137 192 36. 20 9.51 3.68 75.58 19.57 30.78
RN 18. 4382 15. 6237 38.3192 176 36. 10 9.51 3.67 75. 81 19.63 30. 23
/RN 18.5253 15.7321 38.6812 246 38.12 9.71 3. 80 86. 43 27.02 43.05
Ve ZK2402 £ 18.4471 15.6717 38.4792 229 37.15 9. 60 3.75 80. 47 23.00 36. 84
FEw 18.4289 15. 6499 38.4100 215 36. 77 9.56 3.72 78. 34 21.51 34. 38
ki 18.5338  15.6814  38.6744 179 37.57  9.61 3.78  81.58  23.40  39.89
KHE 18.5730 15.7610 38. 7144 247 38. 27 9.76 3.79 89. 31 28.91 43.99
HAR 7Zk002 fL 18.5209 15.6791 38.6619 185 37.57 9.61 3.78 81. 33 23.28 39.83
M KR 18.4149 15. 6185 38.3235 187 36. 20 9.50 3.69 75.27 19.33 30. 80
KA 18.5228 15. 6794 38.6622 184 37.56 9.61 3.78 81. 36 23.30 39. 80
SRR AT HE 18.4973 15.6721 38.5312 193 37.10 9. 60 3.74 80. 60 22.86  36.68
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Fig. 5 Plumbotectonics model of lead isotopes
oA i TR R 3 L 2 B i A L SE B B
& b HLSE R ST b 3 R4 Pb B A . X
iR 5 30 2 AU RUE L o/ L A T L 28
JRAE A 4 5 SUOR VR T Mg L E 5 L e B
REE M HA ) — U/Pb, Th/Pb i3k 1L+ 5.
W 552 25 R R 3 X O ) B B O R B0k
A TR B e R I AR A (EL2 DX A B O =
S ATEY A0 TR 7 2R 2 RS AR X R A S R AR L T

M SE R GEA E g =, Ho e DLUE R
TR B DR B D AR o DRI L B Y R A T R U
T EH5E.

e LR Rt R R AD WS SR AREE R A TR
2R AR AT L 56 AR T Ml o o e R JOK R fE 4R it
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1— MW U5 AT 5 2— b b 58 Y 3— 1 i 58 5 b YR 5 A ORF b A A
Ba—HIKAEH 5 3b—PUREAD 54— AL DU AL 5 5— IR HAUK
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O TUE FHSEEY 10— BB O— 0 A A B A A
Fig. 6 AB-Ay genetic classification of ore lead isotopes
1—Mantle lead; 2—Upper crust lead; 3—Upper crust and
mantle mixed subduction zone lead ( 3a—Magmatism; 3b—
Sedimentation) ; 4—Chemical sedimentary lead; 5—Submarine
hydrothermal lead; 6—1Lead of intermediate-deep metamor-
phism; 7—Lower crust lead of deep metamorphism;
8—Lead of orogenic belt; 9—Upper crust lead of old shale;
10—Lead of retrograde metamorphism; <>—Ore lead;

/\—Lead in strata and rocks
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Yy T BT A AR L G & w0 A A RS
J 35 E Linkam 24 74 77 1) THMSG -600 & # & ,
HOR BE ROy — 196 'C ~600 C . ¥ VR Al A%
I BKE BE 43 0.2 CRIE2 C.

BT 20 B LB ER T R Y B Bk A e i A 2
PREE A HAS /N N2, e B i vp & A 55 2 ik ik
DR o AS YRAF ST AN A5 16 A 3 AR A 22 R (i B 13
AL AL B 3 M BIREE S IR 3D, il el
P A A A 0 A T A AR D HL A A AR
¥4, 2 B B HCR SO AR BL A s Koh— i 2~4
pm, K& 5~8 pm, LUV [BR A LR A 3 HRCh
KT A KLIAR . 200 T WS it 4 £ 22 4 m]
G322 — 2 R AR A A 5 O — 2 SO A
RS FT &7 B — /N T 10 26 Bl T I
¥—FWAE. 16 DAY — R BE 0, 78 190~ 340
Cza, FEEP T 220 ~250 C, KA 1w HN
—2.0 C~—8.1 C .4 Bodnar(1993) $4%5 fy b pir -
VKRR ZR L 5 O AR 1 3 E w (NaCly) 2
3.39 %~11.81 % (% 3),

FEF R — B N Y R PR AR B ) T R R 5
WA FED R L AR AR A R A S5 20 B LB B
IREYARZERL . VG R N A 2R 1 0,2 210~
232 C,w(NaCl,) KN 2.43 %~11.13 % (AL,
1999) ;s B EZ I K N i IR 24K 19 ol 180~ 330
C,FEEFTF 190~220 C,w(NaCl,) N 7.43 %
~15.47 % (B PH4E,2006) , 21 8 LA IR N 7k

BB 0, WU H 53X 2 D RA L B A b e s
P DCEYRERT TR B B A L A T b AR B v A R
LA AR o

6 W IR R

6.1 FLH ¥ Bk

AR WM X 1/10 T3 KA SR 1 AR R L %
DX i € B 28 22 23 A X2 B Pb.Zn  As.Au,Ag.Cu
KR AE S W XL R A CruMin, Co NI,V 4§
HBH ., HA,Pb-Zn-Ag-Au-Cu-As & 5 & & 7 4y
AFaE X, 35 XEHKTF 10 km®, Pb 4%
FIRE A I {75 (385. 6 X 10 °) (B L W] i L 76 7
F AR R L0 A Ll 20 55 = 0 20 #th )22 vh OB B 8 1)
A SR 26 I B B i R R e A
BB 21 Bl dh IR )2 A A T B B R Ph,
Zn,Ag 15 1H.

ML A B2 A e it XA [] SR AL 5 A7 PboZn, Ag 1Y
FHEEH (R OFHL T HH R KBRS RS
LA RAE G Py Ag FRE(E# R RBELA B Pb
BEAEL B » Ry SEBLse (B 1 2. 64 £ T AR T 45 A A
APNKE L& SRR AT Zn B9 FEME S TH)Z.
R XN E H R KRR S s &
FACH E A P RE NI XA B CED B 42 41t 1 4 i ok
TR AR XN 45 25 A 1 Zn =F B B AR R AR . YT
S e AE , 3X AL AT BE R XA AN SR I SR P 2 — .

x3 AELHBTAREERERFESR
Table 3 Characteristes of fluid inclusions of the Hongxingshan Pb-Zn deposit

RS 7Y f B R itz / pm t/ C tm/ C w(NaCley) /% A R #E
ZK2402-btd f9E A/ SO 2~8 192.6~338.5 —3.4~—8.1 5.56~11.81 H; O-NaCl 9 4
Zk2401-bt1 BYE SRR/ A 2~5 230.2~248.7 —2.0~—5.3  3.39~8.27 H,0-NaCl 4 2B
ZK101-bt2 AYE AR/ SR AR 2~5 223.4~243.2 —3.1~—4.2 5.11~6.74 H:0O-NaCl 3 2H B d

*4 EEREGEHMRIEERARHTTENEE
Table 4 Ore-forming element contents of major rocks in Xingxingxia area
Eod FE B ST HE Ag /1079 Pb /1076 Zn /1076
o5y P 16X B BERAE B & 125 P E 92 23.75 45.54

L WRARAKENKS 39 FH{E 70 21.51 46.33

Rt RA S S AL 6 S 230 23. 33 47.00
A SR A 55 S 90 24. 10 43,23

R TR Eﬁz:—, 4% Tﬂ]{g 90 23.00 23. 82
KA 35 T 100 32.94 30. 91

SRAE 90 SE 44 80 24.16 42.96

7 ve b v T E (FE . 1964) 70 12.5 70. 00

BOlE A U - 1988~ 1989 4F T S5 A (0l 3 Jmy W TR BA FOT SRS 9 391 P I AR S A i B9 J3 AT 445 2R
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Table 5 Comparison of ore-forming characteristics between typical lead-zinc deposits in Middle Tianshan massif
T BRRAE HE IR EVER GO 7R LR IR IR
38 1 5 EAPNITE:E-3 LAPNIIF:E-3 R L b e
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