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Characteristics of Ore-Forming Fluids in Himalayan Au-Sb-Pb-Zn
Polymetallic Belt: Constraints from H-O Isotopes

Liang Weli

Chengdu Center, China Geological Survey, Chengdu 610081, China

Abstract: The Tethys Himalayan metallogenic belt contains dozens of gold, gold-antimony and lead-zinc polymetallic ore deposits
with variable sizes. Some Be-Rb-Sn-W polymetallic deposits in the gneiss dome have been found in recent mineral explorations. A
2-stage gold-antimony-lead-zinc mineralization in the orogenic belt has been recognized, one of which is the orogenic gold deposit
represented by the Bangbu and Mayum gold deposit. These deposits were formed at 59—45 Ma, belonging to the main collision
stage of the India-Asia continental collision. The others are hydrothermal-type gold-antimony-lead-zinc deposits represented by the
Jienagepu gold deposit, Cheqiongzhuobu vein-type antimony deposit, Zhaxikang lead-zinc polymetallic vein-type deposit and

Jisong lead-zinc deposit. The formation of the deposits is concentrated in the post-collision orogenic stage of 21—12 Ma. A large
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number of fluid inclusion researches indicate that the ore-forming fluids of Himalayan gold-antimony-lead-zinc metallogenic belt are
mainly medium-low temperature (less than 300 °C) and medium-low salinity fluid (<X10% NaCleqv). This paper presented a total
of 169 H-O isotopic data of quartz, sericite and rhodochrosite that have been published and newly obtained from experiments. It is
found that these isotopic compositions constitute three endmembers in the §*Oy;,0-0Dy.swow phase diagram. The endmember A (the
Cheqiongzhuobu-type) has characteristics of very low 8Oy, value (<X —13%,) and low 8Dy.syow value (<X —111%,, which is close
to the Modern Rainwater Line(MRL), and completely falls into the H-O isotope range of Tibet geothermal water. The endmember
B (the Shalagang-type) shows the lowest 8Dy.syow value (lowest to — 172%;) and higher 8Oy, (up to 12%p) value than A, that
falls within range of the Formation Water. The endmember C constitutes very high 8Dy syow value (up to —43%;) and a medium
8"%0yp0 value, which has two typical representative types of the Bangbu-type and the Langkazi-type. The Bangbu-type has the
same oxygen isotope range(6%,— 13%;) as that of orogenic gold deposit. However, the Langkazi-type shows same oxygen isotope
range with the Original Magma Waterf(OMW). The ore - forming fluids hydrogen and oxygen isotopes of most deposits in
Himalayan collisional belt fall among endmembers A, B and C, indicating that most of ore-forming fluids are not of a single fluid
source, but have the characteristics of fluid mixing with multiple sources.

Key words: Tethys Himalayan; polymetallic metallogenic belt; hydrogen and oxygen isotopes; ore - forming fluid; ore

deposit geology.
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Fig.1 Distribution of Tethys Himalayan Au-Sb-Pb-Zn metallogenic belt
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G B 51 R B K Sl IR ARG B T DM i A
1 2 (A T UE AU (2 1Y TS, 20065 J8 1 45, 2014) . 7€
AR A% 2% R T AR SRS & o B /A b R A 4
JRW IR, 5 0 SR SR 2 W 24 B Rk B 54 vh i Y A
Ik AR BT, AU p b o] Wy 24 v ] B e fin s R
BEZ AR, I8 B S R IR (04K 1) I A K T 8 T B Al
TR R HR PR R 4 (B ) W RN R R4
53 EDRESHIRERT HRT REEDR

R GE B A A, OT R TR B A
3"°Or1200Dv-swow HH Bl 2Z 1, AT LA g B — 2L AL A

TE 8" Ou20-0Dy swow M HY, AT LLF 1 169 4~ H-
O [RI 2 8l H A 3400 7 « A ity oG b i #OK 36 G
DL 7R B AIK  8"On0 B (MK T — 13%0) FHK (1)
ODy swow TH (<<111%,) , FE L BUAR I K £k, 58 2 ¥ A
PG 6 i HoK H-O [R] 67 3R 70 L ORS BUEE45 L 1982) LB i
gt s B A B AR 1 8Dy swow B (R K &2
— 172%0) T 155 1 8O oo B (B35 12%0) , T8 A B i
KA H-O [6] 47 28 30 [N 5 3 o6 C U &0 FR R
F a0 R kR, SR B 0Dy svow H (5
IR —43%0) A A5 1Y 8O0 18, 5 1 1l A 4 3 4 [R]
1 2 6%0~13%, (Bierlein and Crowe, 2000)#H[d] , 4
T AR 5 S AR S R RN 3 A2 BT K R

A Ui TCIE B 0 DR 2L A BRI B 8 L B R R
BE, Al i &= 120 C F1 1.40% NaCleqv ( 5K Wil B ,
2012) , BLA T M LA R AR K Sy 3, 8 3 7K RS JoK
SO | A N N e =W [ K VA RT3 AN S W 7]
B R A AR R, B TR EH
B XY N, 28 o) 10 25 1 43 S 0R 848 1 o S R RR
HEE, FEUNE L AOK R 3, B RO B A,
FLAG B 1 LR R 454

B i 7C LAV $r 5 B A3, WA B A IR IR
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R R RRE R IR 25 B LR R RS S AL
KT 50 km B0 B TRER A AT 6 H 52 w45 /0N . b
PL i A B v A 2 AR B 4 R 4y /N T 200 °C L
1 160~190 “CZ [A] , £k FF I {E 7E 326 ~6% NaCleqv
(B # % ,2006) , J8 T & il CO, N, . CH, AR
IR ARG 3 B RG24 NaCl-H,O # R K & (Pei
et al., 2016). [A B, A % G 2 B %6 IC , 8Dy svow (H 28
W8 T AR XS BN 0 Oz 1B 2 2 35 0, A — 15000~
— 13%0 ¥E I 2] T 9%0~12%, , 3 f 3k ~24%,. X A~ 1
FE AT E 2 B 3t o0 AR A 5 748 B A &R T
FUI KA R (17 % %, 20065 Zhai e al., 2014),
1 45 BT A P 85O0 2 1 N

C %t JC I B W B IR AL 48 T P A~ 2380 43 331 ok
LAY 4 7 B 3 3R AR IR A LA IR A &0 Mk 5T
GUNRE,EEF TR AESAEZ D, 28T RIW
P BT U1 L L i T R H A R () i 1 7Y 4
) RGBT AR R AR, a0 b % R (4 BT 200~
260 °C) . — K ERJE (2.2%0~9.5% NaCleqv, EH F
4.3%~7.4% NaCleqv) , i Z1 & CO,~N,-CH, iy 25 Jit
Wi K (Pei et al., 2016) , W] BE A 18 8 9 1K 19 71 A
(Sunetal., 2016). G & VIR K F a0 AR E, T
FRRA S BRI, 2% T8 @A, i #
TR VR T4 2 DR e S st R ) AR I BE (AT R
300 °C), LA By B 1 FE & 95 T HOK I X,
Wt B A K AR R o B 32 S 0, S 0 ) K
LK, T BE & KRR K AR BT I AR ) e 3
T, S B/9O TR N B i T i Ak 2 C 30T, TR
FA) 25 2R AR B A A rh ) AR TR R AR A T A T
W SRR R R,

e = R T R T R N R VA
X 3G MR JC Z (AL FLVE BREETRE T R X i
HEMH R Z 2B IR (B35, 20065 854
% ,2012), HA Z W v i #2 (Liang et al.,
2018;Sun ez al., 2018) , HA & A 9 A W 7 %
FAS Ak B 480 TR) 7 25 (& 2) . A 4R TR] o 28 28 1 v Rl
FE 3 76 A M o6 B 2Z ), H R o™ i 1k 5 B i oo
BT AR, 7R Y25 00 0 R R |, 1 300
G A U] BN A G B 3 T, s B A T I A
T a5 00 18 5 38 WX — &5 R 1 — > 7T g A
F OO A LLBRCIR — I BRCIR F 1 R 1RR
ARG F, B TR R A T ok PR AL i A
LB AK85O A & B AR TE A R AR, T BUR
WU A 1 K A B, T T M A Y B B AL

MR 55 B 4 07 U A 4 2 IR B SR TR A 3 4 A
5LV HE LT 58 4 — 20, W5 R L 0G JE ARLA i 35 A
BUAT AR b BT — B0 2 RN Al R

LB A Bk 5 4L 7Y B 0 S0 6 2 R AE 22
SRR, e B R AR R L3O EHAE L T
7.54%,~16.28%,, Lk e 2 AR Ak M 0 &R A
dDy svow AL T —119%~—63.1% (& 2) , Hior A
F B oo M C o oc , A e 3L C oot , R T — AR
A AR R AT RE S A2 B K 5 KK IR & . Zhai et
al.(2014) 35 IA Ky A8 K B9 e 49 AT 3k 71 % [
W, LR A B HAT B C7 BB 43 A FRAE 5 7 B
Wik R D) T BRI KA R, B A R A
BT CREER NS ST S DAL A B —
HLAT R LAY R T2 AR AE ( 2) B I SE 3 B
Uit G, s KK AE H L OB R P A W
Wi VR A /D Sk 0 AR (B 2 45, 2017).

Pty &80 AT AR B &0 5 A 3L 5 A L &
SR 28 AR AL R AR, H R b 5 4% R A O, 2 S
[F] 30 By DX Bl £ 48 5 A (T 1) B 8Dy sow W 2
R BEER M W5 R AT R B P I R o B,
S AT RE SR R PO B R AR R O A
K JE AT R B I, 52 KK R e 4 o, S 3
OD\y-svow Ui F FE A .

HAN TR AR R A R AL YE T B L C T
() e DI, 55 IR A A e B R IR S Tk
TR 2H B AR L (Xie ez al., 20175 &1 2) , B 7% T 4l
TR R A S A A L E PR T %
AR s A b A0 T AR S A S R A
AR 3 A i B A A ) B 0Dy swow 28 Ak 78 Rl {H 2
HA &S0 0 A, B & b 4 07 4 7 o 5
(7K 5 RN 3 R

F AT 4 RN AROR & 0 A O R R A
i Y 3 LB 4 5 (Pei ez al., 2016). R/if % 1 2 A JA]
LR AE T AR LA 0 B A, 5 SR Y 3 1 R 4 2
H M A Y & 4T 7 & (Bierlein and Crowe,
2000) , & W] H BB $OB LAAR ST BGR R 3 i [R R
W52 7~ B K b T TR A T g 4K (Sun er
al., 2016) ; J5 # WL AR 8'°0 it 5 L7 4 3 11
R 4 A4 A A 23 [ A ] (Bierlein and Crowe,
2000) , {8 I il A B A T K 0Dy swow T8 . 1T 5 2Z |
T RABEIK 5200 (Tiang et al., 2009).

ZE b RR PRI R A B YRR A I T IR AL
WA E A R 2 Z ook, B — R 4B B R
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D, G5 5AT B e BB — R R ST B R AL B A
A 2 ) A A L TR O B R A R
2T B B R AR IR 32 Mo AR SR Sy i AT, B8 H B
SEHLBE T T RE UL R I BT PR A AQ SR Al N Al 2R
R IR B 22 50 A2 3 22 R AR 1 2L TR AR T, U2
TARIR A 1 LA ]

6 45t

(1) B S hr e b 7 3 3 & & K a4 a8
B BRI EE 2 &R0 LU AR Y A T IR AR
FEWRAAE B b T PN IR 8, 2300 S 3 Al 4 3 L
B BL(59~45 Ma) Fl 5 filf 18 5 L1 B BE(21~12 Ma) , il
F U WAL G0 35 R B IR PR AL 4 S AR
W M SR EARK SR A Z S E .

(2)E SPAEH AR AR 48 TR & E AR
A 4 T8 IR Y B I A R R A 3R A R AT LA
53 R 3 A I, 43 il KA K AR (A s oT )
1 7K A (B 3 o0 ) FlE IR K (A8 T 7K i 4 (C i
JC) .l A B IR B — AR R R 4 K 2
B IR A AR A 34 woczl, s i £
J5IR G I AR YRR AE

& JLAF) B M (http://www.earth-science.net).
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Appendix table 1  Data of Hydrogen and oxygen isotopes in Tethys Himalayan metallogenic belt
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