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Abstract

How to accurately obtain the metallogenic age of lead-zinc deposit is a difficult point of geochronology due
to the multistage and complexity of mineralization. In recent years, with the continuous improvement of mineral
purification and testing methods, determination of the age of hydrothermal mineral based on Sm-Nd and Rb-Sr
isotope system has gradually become an effective way of dating. The authors presented the Rb-Sr and Sm-Nd iso-
topic composition of hydrothermal genesis and pyrite from Zhaxikang superlarge Sb-Pb-Zn-Ag deposit in south

Tibet, and obtained the corresponding isochron ages of rhodochrosite and pyrite, which are (99.1+£0.9) Ma and
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(98.0+1.8) Ma respectively. These data have recorded an important hydrothermal mineralization event. Further-
more, The '®Nd /'"*Nd ratios of rhodochrosite are between 0.512 301 and 0.512 849, and calculation of the ¢,
values with chondrites CHUR at 99 Ma yielded the ages between —6.57 384 to 4.115 965. The ¥'Sr /**Sr ratios of
pyrite are between 0.714 021 to 0.719 708. The two minerals have the characteristics of basin fluid isotopic com-

position. Combined with early research results, the authors point out that the main mineralization of the Zhaxi-

kang deposit took place in the extensional structure system associated with basin environment during the north-

ward migration of the Indian plate.
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Fig. 1

Regional geological background map of Northern Himalaya metallogenic belt (after Yin, 2001)

1—Quaternary: residual slopewash; 2—Cretaceous strata: sandstone, shale, slate; 3=——Jurassic strata: sandstone, slate with siltstone; 4—Triassic

strata: slate with sandstone and limestone lens; 5—Permian strata: limestone, slate; 6—Ordovician strata: limestone with sandstone;

7—Diorite; 8—Diabase; 9—Granitoid; 10—Gneiss and schist; 11-—Ophiolite; 12—Triassic melange; 13—Lake;

LHB—Low Himalayan tectonic belt; HHB—High Himalayan tectonic belt; THB-—Tethyan Himalayan tectonic belt; BNS—Bangong-Nujiang suture;

IYZS—Indus-Yarlung Zangbo suture; MBT—Main boundary thrust; MCT—Main central thrust; STDS—South Tibet detachement syetem
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Fig. 2 Geological map of the Zhaxikang mining area (a) and typical section (b)
1—Quaternary: residual slopewash; 2—The fifth lithologic section of the Lower Jurassic: grayish interbedded green quartz sandstone and
gray-black shale; 3—The fourth lithologic section of the Lower Jurassic: black slate intercalated with brownish yellow calcareous sandstone
and tuff; 4—The third section of the Lower Jurassic: grayish green quartz sandstone; 5—The second section of the Lower Jurassic: grayish
black shale; 6—The first section of the Lower Jurassic: white-brownish yellow quartz sandstone; 7—Diabase; 8—Dacite;
9—NMeasured normal fault and its serial number; 10—Measured translational fault and its serial number; 11—Plunging syncline;
12—Measured (inferred) stratigraphic boundary; 13—Drill hole and its serial number; 14—Orebody and its serial number;

15—Exploration line; 16—Drift and its serial number; 17—Elemental zoning and boundary; 18—Dirill hole
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Fig. 3 Characteristics of rhodochrosite and pyrite in the Zhaxikang mining area

4545 d. S FOEBTERET S22 3

a. Rhodochrosite and pyrite veins; b. Rhodochrosite+pyrite+quartz+galena veins; c. Pyrite associated with rhodochrosite and replaced by sphalerite;
d. subhedral pyrite associated with rhodochrosite and replaced by galena
Q—~Quartz; Py—Pyrite; Rh—Rhodochrosite; Sph—Sphalerite; Gn—Galena
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Fo RHIISOPLOT # A1 H B 2k Rb-Sr A5 T4k
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K 1 FLABESb-Pb-Zn-AgH FKEHKH Sm-Nd B &
TRER
Table 1 Sm-Nd isotope data of rhodochrosite from the
Zhaxikang Sb-Pb-Zn-Ag deposit

B i 47Sm/*Nd 43N/ Nd Ena
4405-476.2 0.1759 0.512372 -5.188847
4403-164.8 0.1321 0.512339 -5.832576
4402-109.5 0.0602 0.512301 —6.573840

4403-215 0.1025 0.512325 -6.105673
4404-293.3 0.2936 0.512448 -3.706319

4405-434 0.9124 0.512849 4.115965

4402-102 0.6239 0.512664 0.507181

&2 $LARSH-Pb-Zn-AgH IREHKH Rb-SrFAfIRSHLER
Table 2 Rb-Sr isotope data of pyrite from the Zhaxikang
Sb-Pb-Zn-Ag deposit

EAE R $7Rb/*Sr 87Sr/%Sr
ZXK-B2 0.2547 0.714334
ZXK-B3 0.0653 0.714021
ZXK-B4 0.3469 0.714487
ZXK-B7 0.7921 0.715015
ZXK-B14 0.5108 0.714717
ZXK-B15 2.479 0.717384
ZXK-B18 4.082 0.719708
ZXK-B21 1.236 0.715739
ZXK-B24 2.986 0.718056
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Fig. 4 Rhodochrosite Sm-Nd (a) and pyrite Rb-Sr (b) isochron age of the Zhaxikang Sb-Pb-Zn-Ag deposit
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2002 ; Barker et al., 2009 ; Hnatyshin et al.,2015),

AR LI T SR AR W Z2 00 RN B R S 3 e
FLPGRRA™ PR A [R) BB AR v, Ja [ 3 [R) s = [
FESZIOHT 1 58 AR TRV BE 1) HCLIR R AR I 2 42
alifi AL, fe B BE Hb a2 ) R S T AT A0
TP, IFXFFEA AT T Sm-Nd Fl Rb-Sr 7 fit 4
DU, Pt 38 A A5 R R RE S 2R AT DU AT 5236, PRI S 55
SEIRL B MERE . SEEG RS 7 R 225 Sm-Nd A5 R
AR 4 (99.1+0.9)Ma, 9 1 314 B4 47” Rb-Sr 45 I £&
AEE Sy (98.0+1.8) Ma, MSWD 43 51l 24 1.5 1 1.02( &l
4), Bt KUIMACF 3477 22 (MSWD)Y /I, 1t B & A
B BRI, SRR AR TR R o IkAh, eIk
JZ Sm-Nd L34 & Rb-Sr ik, AR5 19 AF I8 an seAH T , 35
EAE 99 Ma A Ay, 3 Z [HIAH B G: , t 15 B T 4R
FREE I T REE e AR Lo i ) Y BUAF 1, U
WL VE BT X 76 W 1 2 1 A 91 (99 Ma 26 A7) f7 7 —
R TR B0 =
52 B mASKRIER R

St-Nd [F) 57 ZAE Ry BUA W™ 1 7 v 8 B 48 A, 7E
PR i JSTAIF 9 v 3 R R 7 B TR 55 B 4 o ok
5 (Depaolo et al.,1979; A 4H 5, 2007). A AT 7
22500 L IRl R AR A FE 0.512 301~0.512 849 2.
], SF- 34 {H R 0.512 471, 5 Sm-Nd #4 £ 1) 45 1 £ 4]
TEHN RIS A8 (14=0.5122 582)AH—3 , 25 99 Ma R A
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[ f1 CHUR 155 1 ey A 7E-6.573 84~4.115 965 Z
6], F-¥{E—3.254 87, BH (A AL U M 1) S 7 o
L A (8y=10£) (Depaolo, 1980) b fifi 72 UL
(eng=—15%)(Depaolo, 1980), 11 5L T 75 1R & K
[ g2 8(—3.6~+7.9) (Piepgras et al.,1985), [A] i 15
9 1 v R4 R W 57 3 W) 4R (B 7 0.714 021~0.719 708
Z I8, SEAE M 0.715 940, BA 1A i B A8 A (E
A T R PRI 7K (7St /%Sr=0.709) (Krabbenhoft et al.,
2009) 55 5¢ I8 Sr [A] {37 2 2H A% (¥7Sr/*6Sr=0.719) (Faure,
1979)Z 18], & 7% Hi 7 HU T AR TR A A VR A RRAE

X b A B, LR U I 2 A [R) T I
TR A AR o XY ™ [ B 1
AR e A AR A R R B, R R
BT B BE Y — I AR Ak R 190~287.9°C , -4 {H N
251.25°C , W S99 86 WL 40 By B 347 — Ui B A2 Ak oy 198~
284°C , - M Ay 231.90°C ; 5 &% LW By B i 1Ak 3
J 1w(NaCl,)) M 4.03%~10.11%, 354 5.30%, 51| i 1]
(4 B WL B BE , w(NaCl,) N 1.40%~7.59%, F- ¥
4.22 % ; W EVEE SRS B B, OB P BH B T
FE R Na® K" Mg>, JLAE Ca?* B F 2 h
CI~.SO; s BRI 86 (A% ) AR s B Bt , B 4 b jH

B E% N Na" K, /\/'\EE’JCa2+ JLPFAT Mg,
BB F 3% SO; -, Cl-5 i AHXT /N (PR L 2014
Tk HETF A, 20105 22N AHAE,2015) o PEE VAR IFINE R
G HTBERE, 2 K 2O i 43 A 7 P b RAOK B DL
K 88O RS IX (FkE4255,2008) . DR, FLVE HED IR
JSLAT AR I 5 L 2 3 A B AT DG 1) R bR R 4
W MVT BUEVRER DL SR 00 RV i 45 5L A AL
(A5 ,2011)
53 WHRBEREY TE

HR 8 AR SC R H A58 R, FL VS B R e 1
FH R AT L) 20 HEFE A < B 24 (132 Mas) | 7EAfE
T AT T AR B BT R Bk B i 2 % i R EP BE G AR
Zk WARF ARSI =B S 2T, Kerguelen i 12
FE A RO RS 3 AR T B -4 56 TR R
A FEOREN B PR 46 ok, 7R B BE VT
P 5K s KZTE 120 Ma, Kerguelen Hi A3 7570 & 2
RIRAEIEAE I BLED BE <3 Rajmahal 2 87
FNE BN 7 Kerguelen 20K 7, S 350 B0 A e DA i 2
DN 245 4>k, Fe B EE W T 1R 9 5K (Coffin et al., 1994;
Ingle, 2002; 455 B 55, 2009) 5 £1Ff & FE B0 BEFE MY
ik BN B AU EERS | 5 B0 R R T oS

)|
({(

0 500 m
(SN

1 =2 =3 (=4 =5 6 |

7 N8 [ ]9

Bl 5 SLPURER PRESA R B

1—Ti%

— VB s 3— M s 410 SR s 6— TR I 3 T— IR s 8— )2 Je % s 9— 1Ly i (A2 78 7 1)

Fig. 5 Schematic diagram of Zhaxiang deposit model

1—Shale; 2—Mud rock; 3—Siltstone; 4—Sandstone; 5S—Slate; 6—Limestone; 7—Basement; 8—Fault and orebody;

9—Ore-forming fluid migration direction



1344 o JZN

b Jt 2019 4F

Mo Z AR, FE S % b AR Bh A B 1 2 B A S
H A JC L Fn X 2 (103~80 Ma) AR 1 5
A (A B0 45,2009 ) o EJEE Al B A 1 1 M
4 ) LIRS A SR (AP A AR il 4 O
H1(120~65 Ma) , FL V4 5 [X 38— T A T 1 R A B
BN KBt 1 2%, 1 3 DI 1 i e 7 S S B0 Sk
M EELE AR B R $2 4t T R
19 28 0 5 7 O B 2 DX Ry BEL AR f i 2 DU BRAR R L LA
Pl b OUA D 3, R I A it o i
PRFH 20 2. St Nd H. O [ Z 40 B L) %9
DTRENEE SEN 1 =0 N < w92 e a1 R R NG
B Bk MW R b R A - REH, S BURe”
(Ks5).

25 (2015) 2% ] Ar-Ar B 3K 45 1 L 76 BEH 1X
28 75 BEFEAE IS S (12.2840.45) Ma, 3% 5 j6 1 b X E[)
J& - Y Rl S R B B A B A X R (Yin et al.,
2000; Williams et al., 2001), 2& 2 A A X B [A] N 1%
FRFE T Rl R B S R R AR P ) — R A i
PTG BN, 5 A e AR R

6 %5 i

(1) #L 74 ¢ Sb-Pb-Zn-Ag H & #A ¥ hl 1K 25 4
Sm-Nd 25 i 2R 4E 15 4 (99.1+0.9 ) Ma, A= #5257 Rb-
Sr 25 A 2R AF % 4 (98.0+1.8)Ma, MSWD 43 51| 24 1.5 11
1.02, fRF X LL ) B T8 AR 90 53 17 e 11 St B
199 Ma ZeA47 ) 18— UK AR LV FH 4

(2) ZE46H" Nd FI B H™ Sr [al 28 241 Al ¢ B A%
WA 32 BRI T M G AR PO A A T
EJJ A B 2 KBt 340 S 1Y) 2R A 15 AT, AL T AR
YOBE R b fE - AR ny sk A s b . LV R RIE T4
b T PREE A ] YRR IR

B EOSPURR R A R R
HEP AN TAE R A AR SRR B o [R] I JRs o A
LR NN ETEIL
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