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Abstract: This paper is the result of mineral exploration engineering.

[Objective] Antimony (Sb) is one of the strategic minerals in China, thus it is imperative to construct a new antimony resource base.
This study analyzes and summarizes the geological characteristics, deposit types, spatial and temporal distribution, and ore—forming
sources of Sb, Sb—Au., Sb—Pb—Zn deposits in Tibet, and preliminarily summarizes the metallogenic laws of antimony deposits in

Tibet, which is of great significance for guiding the new round of ore prospecting breakthroughs. [Methods] This paper collected and

ks B HA: 2023-02-27; 2[5l B #A: 20230711

HEWB: P EHFIELED H (DD20221684. DD20230360) ¥t

fEE A 2200, B, 1997 4/E, Wil-1AE, B 53058 L ll; E-mail: yanglicugb@163.com,

BIRAESE: K7, 53, 1983 4FA:, WFFE L, 1A S0, DA e J ) 4 B B VR S b PP 557 ; E-mail: songyang100@126.com.

http://geochina.cgs.gov.cn F1E M1 T, 2024, 51(5)


https://doi.org/10.12029/gc20230227001
mailto:yanglicugb@163.com
mailto:songyang100@126.com
http://geochina.cgs.gov.cn

55148 5 5 ZEIRAE: PO A | AU R Ho T MRS 1571

investigated the data of Sb deposits in Tibet from published literatures around the world, and combined with the latest regional
geological survey results, to clarify the relationship between the mineralization of Sb deposits (prospects) in Tibet and the formation
and evolution of the Tibetan Plateau from factors of geological characteristics, genetic types and geochemistry. [Results] The Sb
deposits in Tibet are mainly of hydrothermal type. The ore bodies are mainly endowed in clastic rocks and carbonate rocks. The
mantle materials have contributions to the Sb mineralization. The mineralization age is mainly from the Early Cretaceous to the
Miocene (about 20 Ma). The Sb mineralization is mainly related to the collisional granitic magmatism and the post—collisional
extensional magmatism. The distribution of Sb deposits in Tibet is controlled by various layered structures, faults, folds and other
tectonic structures, and the ore—bearing strata are late Triassic and Jurassic—Cretaceous strata. [Conclusions] The Sb deposits in
Tibet have the characteristics of zonal distribution, which can be divided into four major Sb metallogenic belts from west to east:
western Tibet, southern Tibet, northern Tibet and eastern Tibet. The Cenozoic era is the most important metallogenic period of Sb
deposits in Tibet, and the intracontinental extensional background after the strong uplift of the Tibetan Plateau is conducive to the Sb
mineralization. According to the metallogenic characteristics of Sb deposits in Tibet, an applicable exploration model is proposed to

provide a scientific basis for the prospecting breakthrough of Sb deposits.

Key words: antimony deposit; spatial and temporal distribution regularity; source of ore—forming materials; metallogenic law;
mineral exploration engineering; Tibet

Highlights: The geological background, metallogenic age, geochemical anomaly, genesis, and metallogenic age of Sb deposit in
Tibet are systematically sorted out, and the metallogenic laws of Sb deposit were summarized from the time and space scale
combined with the future prospecting and prospecting direction.
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Fig.2 Mineral geological map of the antimony ore belt in northern Tibet (after Wang Yonglei et al., 2021)
1-Quaternary; 2—Neogene; 3—Paleogene; 4—Cretaceous; 5—Jurassic and Cretaceous costratification; 6—Jurassic; 7—Triassic; 8—Permian; 9—Devonian;

10—Upper Paleozoic (including Permian, Carboniferous, Devonian); 11-Silurian; 12—Granites (including granodiorites); 13—Dioritoid; 14—Ultrabasic
rocks (containing ophiolite); 15—Antimony deposit; 16—Aurantimonate; 17—Fault; 18—Boundaries of provinces and autonomous regions
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Fig.3 Geological map of Meido antimony mine area (after Yu Jinjie, 2001)
1—Carbonate rock of Tumengla Group; 2—Clastic rock of Tumengla Group; 3—Siliceous rock; 4—Rhyolitic tuff; 5S—Reverse anticline; 6—Fault and
Number; 7—Ancient volcano organization; 8—Antimony-rich vein; 9—Drilling and number
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Fig.4 Mineral geological map of antimony deposit belt in south Tibet(after Sun et al., 2016)
1-Cretaceous; 2—Jurassic; 3—Late Triassic; 4—Lower Middle Triassic; 5—Permian; 6—Basic intrusive body; 7-Himalayan pale granite; 8—Shear zone;

9—Thrust fault; 10—Detachment fault; 11-Large antimony deposit; 12—Medium antimony deposit; 13—Small antimony deposit; 14—Medium gold

antimony deposit; 15—Small gold antimony deposit; 16—Large antimony polymetallic deposit; 17-Medium antimony polymetallic deposit; 18—Small

antimony polymetallic deposit; 19—City; 20—Southern Tibetan antimony deposit belt; IYZS—Indus—Yarlung Zangbo Suture; STD—South Tibet

Detachment; AKSZ—Animachin—Kunlun Muztagh Suture Zone; JSZ— Jinsha River Suture Zone; LSSZ—Longmu Cuo—Shuanghu Suture Zone;
BNSZ—- Bangong Lake — Nujiang Suture Zone
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Fig.5 Geological map of Zaxikang antimony polymetallic deposit (aftrer Zheng Youye et al., 2022)
1-Quaternary; 2—The first lithological section of Ridang Formation; 3—The second lithological section of Ridang Formation; 4—The third lithologic
section of Ridang Formation; 5—The fourth lithological section of Ridang Formation; 6—The fifth lithological section of Ridang Formation; 7—Rhyolite
porphyry; 8—Diabase vein; 9—Ore body and number; 10—Geological boundary; 11—Fault number; 12—Exploration line and borehole number
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Fig.6 Mineral geological map of antimony ore belt in eastern Tibet (after Tao Yan et al., 2011)
1—-Palaogene—Neogene; 2—Cretaceous; 3—Jurassic; 4—Triassic; S—Devonian—Permian; 6—Ordovician; 7—Basic intrusive body; 8—Cenozoic granite;
9—Indochinese granite; 10—Fault; 11-Geological boundary; 12—Antimony deposit; 13—Antimony polymetallic ore; 14—City; 15—Eastern Tibetan
antimony ore belt; STD—South Tibet Detachment; AKSZ—Animachin—Kunlun Muztagh Suture Zone; JSZ—Jinsha River Suture Zone; LSSZ—Longmu
Cuo—Shuanghu Suture Zone; BNSZ—Bangong Lake—Nujiang Suture Zone; IYZS—Indus—Yarlung Zangbo Suture
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Fig.7 Geological sketch of La Nooma antimony lead zinc polymetallic mining area (after Tao Yan et al., 2011)
1-Quaternary; 2—Duogaila Formation sandy shale sandstone; 3—Adula Formation sandy shale sandstone; 4—Bolila Formation limestone; 5—Jiapila
Formation sandstone with shale limestone; 6—Gypsum layer; 7-Mineralized alteration zone; 8—Fault fracture zone; 9—Fracture and number; 10—Ore
body and number; 11—-Exploration line and number; 12—-Mining pit number and number
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Fig.8 Regional geological map of Hamqu Antimony (gold) deposit (after Li Guanging et al., 201 19)
1-Quaternary sediments; 2—Quaternary Xiangzi Formation; 3—Palacogene Liuqu Group; 4—Triassic Qiongguo Formation; 5—Triassic Quga
Formation; 6—Permian Puciding Formation; 7—Carboniterous Gunjiangpu Formation; 8—Carboniferous Zhenong Formation; 9—Devonian Qumenxiala
Formation; 10—Devonian Xianqgin Formation; 11—Zhalang melang; 12—Nizha melange; 13—Geological boundary; 14—Fault; 15—Mining area
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Fig.9 Histogram of sulfur isotope frequency distribution of typical deposits in Tibet (a) and sulfur isotopic composition (b)
Meiduo antimony deposit data from Yan Shenghao et al., 2004; Shalagang antimony deposit data from Li Jingao et al., 2002; Qi Xuexiang et al.,
2008; Yang et al., 2009; Lamuyouta antimony deposit data from Du Zezhong et al., 2011; Laqiaong gold-antimony deposit data from Qi Xuexiang et
al., 2008; Bianba Renqing et al., 2019; Cheqiongzhuobu antimony deposit data from Qi Xuexiang et al., 2008; Deng Zhou et al., 2019; Zhaxikang
lead-zinc-antimony polymetallic deposit from Yang et al., 2009; Zhang Jianfang et al., 2010; Sun et al., 2018; Mazhala antimony-gold deposit data
from Yang Zhusen et al., 2006; Zhang Gangyang et al., 2011; Xie Yuling et al., 2019; Zhegu old-antimony deposit data from Yang et al., 2009;
Keyue lead-zinc-antimony polymetallic deposit data from A Wangjia Cuo et al., 2017; Miao Huaqing et al., 2017; Lanuoma lead—zinc—antimony
polymetallic deposit data from Tao Yan, 2011; Hamuqu antimony deposit data from Li Baoliang et al., 2022
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LB IRBAET] A FTHFEE, 2004; VRIS IREEET] A 424 55, 2002; 4255 SATBA IREET | BXBAHEE, 2019; f 7 SR BEL &m0 IR
BT F BTHRE IS, 2017; ZUEGEAE, 2017; Ve B0 REURS | A SRNIFH, 2012; P57 & B05 REUR S | A SKRNIFH, 2012; FLPEHEBE Y EF 2 &R
W RS H kA5 48, 2010; Sun et al,, 2017; 3k, 2018; FLAR HIEBE G0 REFE S| A AL LAF, 2011 WIS REGE S| A 2050 5%,
2022
Fig.10 Diagram of lead isotope tectonic evolution of typical antimony and antimony polymetallic deposits in Tibet
Meiduo antimony deposit data from Yan Shenghao, 2004; Shalagang antimony deposit data from Li Jingao et al., 2002; Cheqiongzhuobu antimony
deposit data from Deng Zhou et al., 2019; Keyue lead-zinc-antimony polymetallic deposit data from A Wangjia Cuo et al., 2017; Miao Huaqing et al.,
2017; Xigong gold-antimony deposit data from Zhang Gangyang, 2012; Zhegu gold-antimony deposit data from Zhang Gangyang, 2012; Zhaxikang
lead-zinc-antimony polymetallic deposit from Zhang Jianfang et al., 2010; Sun et al., 2017; Wang Da, 2018; Lamuyouta antimony-gold deposit data
from Du Zezhong et al., 2011; Hamuqu antimony deposit data from Li Baoliang et al., 2022
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FLVU R L S A REAE 5| A sk, 2013; FRAAF, 2022; L2 B0 REE S| A =TS, 2004; DFLREE0 IREIR 5] H il EF04F,
2019; Tl B IR . WHLRBEITIR . 4255 s A BT RS F KR, 2012
Fig.11 Hydrogen and oxygen isotope composition of ore—forming fluids of typical antimony and antimony polymetallic deposits in
Tibet
Zhaxikang lead—zinc—antimony polymetallic deposit from Zhang Sukun, 2013; Zheng Youye et al., 2022; Meiduo antimony deposit data from Yan
Shenghao, 2004; Mazhala antimony deposit from Xie Yuling et al., 2019; Zhegu, Shalagang, Cheqiongzhuobu antimony deposit data from Zhang
Gangyang, 2012

(£2)o i L] bl, VURCRIR BEAT A | LB, R R p, (R ) R 22 R A A I,
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Table 2 Metallogenic age of the main antimony deposits in Tibet

WK WRE WA 5 4%/ Ma Hdim KR
_ W™ Rb-Sr 20.2+1.8 EFHar4E, 2004
IR SRR TR 3 BAPAr 19420024 FELIE, 2005
LIRS 2 EBT R SAE\UT IENTBEsE AP Ar 17.9+0.5 FRFMEE, 2014
e s AR Bk b A ESR 18.3+1.8 EIFLF4E, 2003
I ARG IR FERI A S ik ESR 18.0+1.8 gk, 2010
BRI IR VKINA—F Tk ESR 18.6 FRFMEE, 2014
TSN IR WEBRH A D ik ESR 18.4+1.8 FKE 7, 2010
o G ik ESR 24242 .4 FRET7, 2010
R E o
LA R KA U-Pb 35.0 Lan et al., 2023
BB IR WEBRE A Tk ESR 23.242.3 gkEF, 2010
s WEBRH A D ik ESR 18.0+1.8
Iy s :
L BT R R UoPb 236408 Zhang et al., 2011
! . PRk ESR 18.0+1.8 gkEF, 2010
FIR%E SR Ak 28 = B YA Ar 21.3+0.2 Lin etal., 2016

SR e 5 G il 4R 5 R e JR2 10 (40~26 M) ({48 i 4%,
2008a) . A LAA P i I3 2 4@ W, i 4FAR T
A5 7R B B B B R — 2, HL B AR T S
WAL
5.3 TS M 1ER

e AU b DX 7E 7 A AR 2 0 sh R Bk 5 B
(R I S, B A T AR ) e s el 1 1 2L
AT KL, O S & R LA T 1Y)
TE 32 1 T i N 1L sk PR v, PR () B2 A
F L =5 T I hi S S 2, 2N E
A S W S, S b P 1) SR A (XB T, 1998;
WA SC R E 2, 2009; Zhu et al., 2013; B HF4E, 2014;
Ou et al,, 2021) . W RIS F= IR 3Z X SgPEIL VG 1) W7
STt PR R LU 2R ) % b e e DR R A 4 o
(Wang et al., 2008; Wen et al., 2021) . JEILEEH 7
T A B 0 A7 H5 5 2 BH ™V FH 2 28 & AR AR RS i
F 20 Ma (BTt J@ B AE S . IR A
TR I B B R R . R R R 2 B
LB IR IR A SRR B B, oA H AR I 7
WA W HIR IR | SRR IR . 20KV
ZERTIR . BB LB IR RN IR AR B A,
NIRRT L6047 LA e B 45 5. 4% AR R
W F 5 (55 1L, 2002; AL TR, 20135 PG 1A TH:
%,2018),

J A B0 B 2 AR e A T R R RS R AR
o —J&5 65 Ma Hij 1 20 R 301 65 8 A VTR
b2 1] X1 P 30T A % 11 Bl L 2 0 o L 5 B8 G i A
TP A ek AR 0 98 5 o R g D R T B B 1) ™

YERZEYIA . — IS 45 Ma DK ED B He b 5 RK
VAR B RS | R A L2 AR B B O (22
FEMRAE, 1995, 2002; TS, 2006, 2008a; 2556
4, 2017; #F4F, 2020)

55— U VE FH AT B ol T B A A 2K
YEHIAE 5, 7 PR (A50) 52 M2 A3 m b i sk P W 2471
FEHIAY Sby Au, Pb, Zn, Ag B, R (5) £ 4
oA T XU AR B, T8 5 s Bl DA SR A
KB TR R 51, BRI IR 5 LA SR an H
B & IR ST hi SR EYVEFR T IR N2 (R 7k 4%,
2006; JiF4K, 2015; FIRAY, 2015) .

55 OB J2 B R A A 2 AR U 4
EE SRR . R TR PR R
Z ER B S e A VL4 A 2 IRl B b = T
HERE B R vhaly, W) R F — 2 5 R dr s R
ORI B A ¢ 1 3 B IR IR PO Y Sb. Au. Pb,
Zn, Ag B IR S WA R0, 57K (5 Z e 7 5 &
(STDS) . J e AR /ME A5 R A . mdtmk
PR W 2B A R G IR AL A LA S Kerguelen
HiE A IS 4R I (55, 2005, @541, 2006; T
FEEE 2007, YRS 2015; MW A, 2016) , JRAEHT
PR APE MR DL BR800 K . &880 K.
BHHESE IR . Whr B0 IR IR R F &0, M4
WIR. GBI B A0 IR, FLVU RS
IREF AR, N3RS AL T VU5 44 196 6 4
Za B IR R (R SCR A 55, 2018; 2421 FH
4, 2018; XBAFAE, 2019; X545 45, 2021; Cheng et
al., 2021),
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A RASE. FORCBEH 400 . JE8 K H A R 5% 1587

FECZR B I R A D7 T 5 22 0 G
AR . BRFE . NP K yeiei A,
T2 & E R T A E R PR ARG TR B Rl A Y
Hg. Sb. As § K (55, 32 )2 60 F 8 2 i W b (4=
B 1955; FER4E, 2010, 2011; XITEBEE, 2013) . A<
YA ST B 57 T B 8 235 1 VG 25 108 v VW7 2y o 0 1
$7Ai Sb, Pb, Zn., Ag " PRLA R VE S B e I | 5%
Z | PHE IS SRS i, RR O AR (]
EIg, 2017)

54 SR 5EEERERELHXER

B[ EE — IV 9 K il 8 R 5 v Do A A T LA 0
M ER s T 100 Ma i B 5 6 LR R 2
— o Rl B BT R AR R, TR
250 J3 km?, SEH3#EKk 2 5000 m(Dewey et al., 1988;
Pan et al., 2012; Zhu et al., 2013; Yin and Harrison,
2000) o K e Ji A2 4 3K e A AT A I A LA
B TR ML BR 3 ) S 5 S A BT (Li et al.,
2015, 2017, 2019, 2020) . ELA A4 XF 7 76K 5 s b B
Y) BRI (Zhang et al., 2014; Jin et al., 2018) . A1
2% 5 Wi BR AL 22 0 5% (Wang et al., 2008; Guan et al.,
2012; Lang et al., 2019, 2020) F1 ¥4 3& 43 H7 1) 45 &
(Tobgay al., 2012), Al 5% K i flf 5 15 5% DU ek
W R o AR R AL T A B . T R e R A AT
Y B 28 T B0 B — 0 Y A Bl il 8 325 Ly P 1 ok 7
W R it 8 RS/ A 90 R 3 S e VR 9 B, BRI
FhlfE T LS B (65~41 Ma) |, MRl 4 i i
B Bz (40~26 Ma) il fill 48 { Jig i B B2 (25~0 Ma)
(EHTAE, 2006) o AN[FIFEE TS 5 PR T & FP2E
I IR

VU P60 AT AR R 5 18 1L A R IR, e
T2 B e A A AR R I AR ) R A 4
BRI, B RE Bl IR A Bl S i 43, 7™ A= B
A6y BF R 7, [RI I A 25 25 4 R R0 48 o 47 %
i e B AR BT B R A AT G R (Mo et al,
2007; BLH 2%, 2011; Zeng et al., 2011), 5¢/18 9 ik
Bl W IE ST /MR IR K E S B, KB RMEGE
T DT RN R RIS i B 1) A AR i %) s AR b A
T, VR 2B AT TR A 1 S
TR AR 86 22 4 Jm il (R 7k F 55, 2006; 44 1SS,
2008b; W REHEAE, 2022) o J5 il 45 4 R B BE 2 T R
1 DR e T B Y R B B, DU A K R

HOBT S VR G =4, 22 J5 56 D 20 1 44 SR 3% 2
ZHTEA B — LB AT S N (Zhai et al.,
2014; FRANEE, 2022) o B R [a] KT AR Bk (47
e 0 7 R e DA A A i B ) A 1 B T AR T N b e 4
J, [ s R A X i) i )3 A 7 5 R e o
FUANE, I35 A& T i 5¢ &8 3 6 fil (Williams et al.,
2001; Hou et al., 2011; W44, 2022), &
B B A FR T R b DX S A 2 B fof PR s st 1 A s T
S, FEER T B L ROHE X T A2 2 B 9 3 1L 2 AR R 2
SOBUIRG I 2 N (Y b E N R I A E ST %
BRI T, B IRIIEAS | PR A2 X3 2 74 1] I 24
AT Ly A g I 1o W S5 o (3 U245, 2005,
Zhang et al., 2010; Xu et al., 2015; B £ 55, 2020; F
PEKAE, 2020) o JAL R HE 2 il P 3 1L A 1
L, Bh RV R R A, 9 IR RIEAS . PRz X
S VG 1] U7 R ek PN s L e e DRI L
el (42478, 2001; EITHF4E, 2003, 2004) .

ST A AR VG R 3 (X 2 A 7 9 v R e
BRI . R E R — it R IX
KA EBRRIES M, Y. B & B RMIE
o MIKIEEHTHE I BEA A . &80 PREE R T 19 42
BEET AL BT PR A B DL ORI 1Y
BhL 44 B BRSETIR IR R A (44
7%, 2001; #17 # 45, 2006; Hou et al., 2006; Tang et
al., 2021; FRAMLAE, 2022)

55 B EZSRT AL

30 3o X VY SR A R R A 2D S, VU R
WIRFEEN HNEA 34 25T ik,
FRAE
5.5.1 3B 5 AR E 3T R A 642 ]

W — B T €0 sl I (LR IS 2 B PR 7, J& 70
P B A o L A R AT A P 2 2 —, AL Ay
H3EZ | LR, AURVEZEEW IR, T s v i e
4 VAL IR, AR M X A P B PRI A T4
BHA AR DG A PR 2 (R 478, 20015 FHERAE, 2011,
ARG FRX 22, 2018) .

PRI R — 1 2 R 2R 2 P L X S —
R 20, FLPRE . S Whik . Db,
W ZESF R L TR AET IR, R Hh DX A AR
WK, WA T% )20 o (Zhai et al., 2014; 317
4%, 2015; Wang et al., 2019; KA 4, 2022; R4
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F,2022) ¢ Hi ERMER Y, PUREH B S
S IR b J2 R AE (025 1E 2 OC 2R B0, DUt
DB RZ R ZHON Z R IR

VU SEC R A R 240 R B B 2 2 (2
FRAE ) B4 A, DURR A s DA IS 0 B R S 2 s o
F, HUCOhRkiREh f d s . W )2 FEA M =5
TS T TS F 2] — B (T, A A4 (T,0) , A4k
B H S () AR R OS2 (K ) 55
R Z LA, X SE i 22 AT 68 S 2w ih
WIRE . WHZRRHIER, B —E5E, S A
BILBT A e 3 S Pl 22, ZEA2 3 Sb 45 2K BT R 1
RAEMPUE P EE IR EERMEN.
5.5.2 A& X RA Y42 )

VU SECAY R A o 5538 L A DGR IR, BT LA i
XoF VA b DX B R A 5 AR K, A ) A g i 2 A
FE AR S (M1 2 5 A2 5w P
AN SRR Sl o | AR I ) | Wbk | /8 4%
Fo 1 45 (42 4k, 2014; Sun et al., 2016; Zheng et al.,
2021),

S R B8 0t BT A 5 D Al R A T Al e
F14) i I A8 A ) B v 4 89 2R R0 I A R e — fik
AHZ, 32t N 3 L AR s Z A 30 S | e e
(1) VRS [r) ) F ), e S 40 FRE AT 7 wi] A 32 AR P
], A RS | PR32 DXl P 2R 7 1] D 2R i
R e TR i) St ot N/ D e 9 o .
B T B A R (3% U 45, 20055 4 17 7% 55
2006; 5KRIFH, 2012; Zhai et al., 2014) . JALEEE HF
S Pl PR3 L s A R A, B Y R A T 1) St
PET], B ARRIEAS | PRS2 DXL VG 1 b 2L i
P 3 L b ) gk e TR R R [ 2 (R
2001) o FECARBE A L E R —7 P KRBl 0 4p 22T 2R
BT, mE ARG b R I 3 5 40 U
TR LR A B DM 3 | 305 e A 3 A0 2 7 7 2L
FRGE UL SARPE P 08 T B3 7 R A S = (5K
HEVLFN TR, 2003; f&35 T4, 2006, FIRSE, 2011;
Wang et al., 2014) . H AR PUA BN HZ SR .
BRI BRORT R 4 RE L, BT LAHE DN 5 AR B HR 4
b VS 2 B B R 2 G R T 1) AL P AT RE AE R L
KL 1AL, SRR SR A H 32k
U™ IR, 8 AT A AL 56 2860 B R XIS 2
A e FRUR T 5 T P < BT R R T AR AR, TR

ACEAHT ] P AE AR 23 B R S

VU6 0 TGI8 R AE T 1 J 25 b 2 v R sl ik
fig kb 2 b, B A 3 52 B W 2480 1l 2. K
B ET PR AT, VOSBRI, T2
W SR RN LB R 4 ), b A AR — R P 1) R R G )
2 T 244 ) G H F RN 3 (3 U255, 2005; A8
P4, 2022) o M EH W W N _Lis R 2 2
VS, HRE A R Y 2 R0 Sl L shaty (e
AT RE B2 AT R ) 2 B VA sh A L
VE MR o B A RN R 3 4 T 2 ML AR 40 B o R
b2 o3 A W I 25 S i SR T, (RIS —
P T 554, 5 S i A W R 2 )¢ 8, A
T 25 0 IR R FLIR) A sk 5 F & A 43 SR U e /e
(4478, 2001; Xie et al., 2017; Zheng et al., 2021) .
553 5REHMH K F

TR L B6 A 5 i A oy LR 2 R 2%, TR
WAL iR Z R AU L, O AR X 4
Fh g I B $R AL T R AP R 1 AT, B (fh) R 2
IRAETE D2 | KOs 2 (R 478, 2001; =5t
UF4F, 2003, 2004) o B 434 SR A2 TR /NE L
S W 2 2 Ut % 1k LA s il 1o kL
ORISR 24 BB IR, J5 WG = SR Al alen™ B Bt
BCH VR FH () S AN s, 768 Y NNE [ 5544 24
WA B 25 (] v, JE LS & B R A BT ksl 4
(Zhu et al., 2013) o DAEHAT TAEXT B (44 i 72
FEATBR, B RVEE 1) | 010] 1 A S8 s, i AT HRmT
5o XPERFLEE® 0 o Je ek, Jek s
(R, T RE R R I ) 355 T8, VR E 1A L 5]
FEARAE AL R 3 I AR B R, B T RE AR KT
RIS, DI & BT 0 4, 7 R R 5

TR TR, R A T T B B R R R R TR
B O RORER T T N A P AR R 80 km, I HLAH
HAFAT A3 A0 IR € 46 54 5 4 (Zhu et al., 2011a, b,
2013; Lang et al., 2019, 2020) . WA i K /NANEE
FERE FIARR. AR, AR KR, E2A
AR ARRKS . FHAERK A ek S
FH b, T 1] 23 51 46 Th7E 24~17 Ma 1 18~9
Ma( & RU4 55, 2005; 238 355, 2006; Wang et al.,
2014; XIPLAE, 2019) o BLAh, A6 R Hh X FHE 1L i
W—E DR R E KA RS WK A
FN R By Bk sl A s o A )iz, A i B Ak Ak
B B AR IR AL R AR S B (R 2
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YN 25 00 A6 2 & (AT AR 55, 20065 B FF 55,
2008) .

ARV A RIS T R, R T
— e, ALPE R SFLPSEEIR, (H
VU kb DX A R AT 1) 32 AR TP AR T AR BEAH XS
AR B JH R R o TR B A0 B A A ST R
FERAR, BRI A IR (5027 4b (i 3 4b2h
K RV IR ), 3% 512U B IR0 T AN
AHFR, T LAVG s B0 0 T B A R . T
REE RS, JE R AR OCHL BT . M BRfh 2=
kY PRAS B, HEAT T Rl A AR X ) A A
(£3).

6 45 i

(1) SAZE T VU XA (R I 25 23 KL, AR

BER IR (A5 23 [ 0 A R AIE, 454 X dal H 5 9 BL A
FEIRBE, K PR X % B A () R 4 i
ACBRE T | FEREBR A | EUR BT R B
4 SR

(2) PEAY B T AR Ry 5 3 LU A DGR IR,
W B B 32 S 7 7 s 5 1 G il 4 % T — i R i 46
B B AL BIEAEE (P R I B . 1 32 BAG 3 2 I A
TARSE IR S s, DU RE B B B R R 80 AT R A
SR ECE AR A SR e RS

(3) 31 X PO W ML R T2 . P i
BR EERA T SRR 2—A %R, &
W BB 5 ERA S s 2 A0 A2 R AR
ST A AT S5 | R R ) . Wi 2R 1E | R A
T A O R Y, B 1 32 5 i R AL B A K
T SN R 5 R I R A G

®3 ARER BT SEEERE

Table 3 Comprehensive exploration model of antimony deposit in Tibet

FEALAIR 7
[ EtlS S HERDR
B A R B IR . BRIR A PR IR
B RS gt (20 MakiAD) HE
DKW . SRR D R B E A, WA R B A
fglst B, JUR-m A AR I AR A . R RS A e B
BRI AT
B HBOR R SRR s 2w DA
RISV K= 3 [ Y S e - N 7 S 8 e HER IS R Y S e R
JRAAERT R P 2 A 1 ) R Bl R 8 I RS ) A P 0% W3
T TRIR R BN B IR, DA AMES HE
SRT LR B DT BREAETE . M N, JONEER
TG B SR, RS, BUCNEBET. SRS SR MLasE. I, RE
RO AR A, Aa0%
ity TVEEIOGYORIGIE  FHRIIE ., RACRMIE., RIS, ARG, 2 o
BRI FRFAE - MR EURCRGE M. E I TERCREE . a5, EsH. wscdsis
BARE ARFMEBFNEAY, HIOVEMRE . TARRONRCREE S
Az Al BRERERL. BEEREIL. rMak. st ms i qhsE R
FACTER  bRECSHBLBEE. WmEE. B A, B8, WUl JLER. WIESE S
£ IE LA I R F 4R () MR T ARk KE
T BRI ) SRR v Al A o R S R R W
WL IE B R AE e DXIBUK RUTRAMISh. As. Hg. AufH&m% KEDRE, FRETRRI T XIBENEFE WE
G TS "
R SRR Z A IAPHIE E AR ZUBREMIEH SO RAA G o

TRAL. BRAA BT YA T IR TR (A BT Bk A AR
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Oz3k, Tk, #2008, P H 6 X AU X FLAR 5
XA TR [R]. F7B%: VO H IR XM T 0 7= s 77 & J5 5% T
NI

Ol e HH, ik, Skar ¥y, 2541, 2R, X6 2003, FEiK
45 2 & BT = B A O [R]. A6aT: R ML BRN e
TRFEE AT, 1-194.

OZ K, [n) bk, FLPEL, BRUREER, ARELIE, BRI, RLIDN, 7Y
TEIIZS, B K. 201 1. VA A VA X B B LB AY [R]. 1-89.

QKM Bk, FLV, FHEE T, 3L, A5, Z2IE5, 157,
2014. PUHEIE /R B BT AG G0 A 67 X BT VR By B 45 [R]. $E8%: PO
A6 X HL T 7= A T e i o A e

OB MR A TR R HR SR 1982, [ AN R IR
PRSI RRHHAE [R].
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