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Table 1  Geochronology of main Pb—Zn ore deposits in the Gangdese metallogenic belt
R
e WX R JEFA" Re—0s B4 U-Ph OAr-*Ar iz S
R F EY SR [ &7k

1 1|47 DA 65.0 Ma SCHR9]
2 Wi -vhil L RETA 51.2 Ma SCHR10]
3 A2 54.4 Ma SCHR[1]
4 %zjﬂzﬂlfif 63.6 Ma 2]
5 . . PEZEDA 53.3 Ma
6 W W-Tp F R 69.6 Ma SCHR[13]
7 WV < 63.2 Ma SCHR[14]
8 LIl EiA 61.5 Ma (S|
9 HH-HTIIR P LS 56.5 Ma
10 » L] 60.5 Ma AR E
11 MRS NP Z 62.5 Ma 57.8 Ma SCRR[16].[17]
12 P LIS 2 61.4 Ma ESEET
13 NUZE (Kl 2 642 Ma k18]
14 MFRR 13.6 Ma R TEHE
15 ) 61.9 Ma 62.1 Ma SCHR[19]
16 B JeAR 61.4 Ma SCHR[20]
17 B 23.6 Ma SCHik[21]
18 FH 15.2 Ma SCHR22]
19 Ly AU e 14.4 Ma 16.2.15.2 Ma SCHik[23]
20 AR 16.9 Ma CHik[24]

IRIJEC T B 30 4 ok BT B 1 ) — E LA (AR B IR 2
AL AR R B S 2R R , L AR 240 5 R Ak
FRHE S IRAR B AR R A PR AR S AR — 3007, P kR
FVRERT IR R 2R T XU A A ™ 7y v B, R PR 45
YUK Z2 -1 5% 20 48 DX P 9 D 2 R L AL e SR ET R IR,
BRULZ A0, AN FA Z2 8 RERT R IR 28 R38R 52 s RVRE A, 2
— M Z R AR 0 R BT LA M S TR
ok 3 IR 7 T A A L JZ R 0 s R
TSRS (Al ) A

VLR 2R KRB — A T A RHE,
VR 55 G s T % HYEE IR Y AT T UUR A 2
o RIRUA 20, A b R B TR S 50 B R R
59 VU VG He i 23 A (MVT) g 3t - TR A (SEDEX) 1 Fh 2%
T IR R SRR X 2 DX SRR R A T TR R B
5%, G5 R R X LEEVER DR 5 SEDEX & Pb—Zn 7 R B 12 A
W], 1775 MVT BUEYEED R AT S o (0 AR — 222 5
YT =YW EUURUA A0 YRR TR S MVT BUAEE A
W Z A 9 5 ), X3 1 X A & 3 T il 3t 1L e v
YRR IR E U MVT YRR IR o YETETT T 4E DX PN A5
AR FLIR YRR IR , AR b IX AR B L TURN S = Y R

W IR, B At DRI B8 A I RN R L A B A PR 42 D i
TUEART RSN, B LIRDUBA A0 2 MVT 24T
BER IR Z 50 AETETE ML I 3 K T A S BB LA A K B
A IR B YRR TR (I8 H S ERTRED IR ) |5 i
BEAA KRR KRS Ph—Zn 07 PR (A, 28 Z2 AV REDT RO ™, 1t
TR R AR LA AN A, i HIX
BRFRER A 1R )2 0 A1, 5 AT SR R BB RN AT
ek B AGRIED RA E R IR AR B IX
THGFHYEFR O A BT, =T X R R LU
EROIEMVT RUE R A TR L BUBECR, izt X %
N EERHE RIEA

4 FRIHSREZHFRE
41 FFEEEWR

IX)JEC T A B A A7 EL R0k KA DA 1 AU A A B R
R (VP S N O i A~ VAR < A TR YA E= NG LRI 1 = VARSI B
WA ZZ A A AT 5 v RVEYEER PR 10 434, A48T TR s 3 op
Pnze TSR TELPE B IS RS R RS
AN T DL RS R AL S s AE N AR E . I 2013
AR, A BORH R XIS T BE R 47 | (332+4333+334) 1 4F

85 Il



—t

www.kjdb.org

¥ SR 2017,35(12)

SCIENCE & TECHNOLOGY REVIEW

PR 1100 07 17,

SCHR[30].[321 37, VT HH i 1B TE il M XA AR (333+
334) IEAE WA AL B A K 820 JT L LA b, Hir, ZE Ay sa
AR (333+334) A EF IR L I 600 J7 171, Al KA K 5
FEZ M IR (333+334) BYEFFE IR i/ 3L 50 J7 t, S R AR ;
oAb PRI 22 g v /N A 0 R i — AN i 20 J5 1
T b DX AR S LA SR =2 PN IR (333+334) VEE BT U
HEIATIE 100 77 ¢ LR, HABW IR Of) TAERREEEAR, A
UICEEZ 51 =T 5 I e DAZ S REITE & AN o Bty || AIPSS
H A A 58 R B e s B LN IR, P I 0 PR A U
AR 35 7 t( PR B A T AR A U R R T A 50 J7 ¢
DA A PR 1 A D WA A e T e 5, 0 SRk [ 26T i
TE R O R A Al R e B A0 L R R A2 R 20
Jite BaREHE BN, =V 17 (333+334) BVEE 7 5 & 1l
31000 J7 t,

42 FRAFMESEFREXR

R [ R T R P OR T S A L Tz R
LA UK 4285 R 4 s R T AN B 2401 55 22 Fh AR,
REF KRR HEE RIS E IR 22— VRIS =2 —,
F e AT EE T IR O B, XU B 2 4 s iy
L2 o0 B R 2 A R P O IR AR I T =T
BT A 2 A B R R TR A A S . TSR A, X
YRR AT A VLR 1 b A BT T R B IR
R, I H i PR S 7 5 ELS) TR ERIE , A R
TR R AT o S0 T X R [ R 450 &R R A Sk
SRR BN UEE L o AT R, PE R R VM X
SRORNESS | AU KBRS 4123 A R mR R 03 1 2
B I PRSI & TC BRSO A R AT B R Akl
A B Y R B ) 4 R R IR R AR R, I TR W] RS
JEIRTHE N RFA A P AR DI GEIR A AR R

5 #&Hik

TR AR AT A R T KR A = VTR L
XY JE S0 05 _E A AT B A B A I A A
E N7 IR RN U SR RN SR e SR R E A1 A i
TP AR KR | Bt iR R e 2 R SR A, =
VLA AL B A BERY T ™ i AU 6 o 3t it
AT, LACRA 28028 MVT B0 R F. PR |
BYRFREIR AR R, B AR A A TR 5

£ 30k (References)

[1] REW, G, KR, 55, “ =108 SRR A 250 R 4 a8
W PREEAFAE 55 BN S| A i 22538, 2011, 30(3): 355-380.
Song Yucai, Hou Zenggian, Yang Tiannan, et al. Sediment—hosted Hi-
malayan base metal deposits in Sanjiang region: characteristics and ge-
netic types [J]. Acta Petrologica et Minerlogica, 2011, 30(3): 355-380.

(2] WEESE, DOE A, BRI, 45 XRRE LA A 25 254 JiAbl)). &

£1244, 2006, 22(3): 521-533.
Pan Guitang, Mo Xuanxue, Hou Zengqian, et al. Spatial-temporal frame-
work of the Gangdese Orogenic belt and its evolution[]J]. Acta Petrologi-
ca Sinica, 2006, 22(3): 521-533.

[3] AR, FEDTE, M iR . VL B BT R A A5 4 75 1)
WFFE). HUFRZET, 2013, 37(4): 562-569.
Cong Yuan, Dong Qingji, Xiao Keyan. Study on metallogenic model and
ore exploration of porphyry deposits in Sanjiang metallogenic belt[]].
Journal of Geology, 2013, 37(4): 562-569.

[4] 522, M e A, MR, 55 VG R = VLB A B 4 Il LA R AE
WIS SI1)). HUBEEAR, 2016, 90(7): 1650-1667.
Gao Lan, Xiao Keyan, Cong Yuan, et al. Metallogenic characteristics
and mineral resource potential of the southwestern Sanjiang Zn—Pbh-Cu—
Ag— Sb— Au metallogenic belt[J]. Acta Geologica Sinica, 2016, 90(7):
1650-1667.

[5] 7R . EIEE - 0 R R A P e At —— & R i 2
SR EFIBEFED). dLat: IEHETR, 2016.
Wang Liqiang. Metallogenic accumulation during the early stage of In-
dia—Asia continental collision: Study on the Pb—Zn polymetallic miner-
alization in Nyainqentanglha area[D]. Beijing: China University of Geo-
sciences , 2016.

[6] 23K, B, SR 5. MR (b2 Pk 5 KR E X A X R

PR R AHI)). Hi2ERTZ, 2007, 14(5): 116-123.

Wang Xueqiu, Shen Wujun, Zhang Bimin, et al. Relationship of geo-

chemical blocks and ore districts: Examples from Eastern Tianshan
metallogenic belt: Xinjiang, ChinalJ]. Earth Science Frontiers, 2007, 14
(5): 116-123.

(7] XHAE, BRI e, VP, 55 . HusRAl A Bk BILE /e 75 1 Ve TR T 3 DX 4%

ISR T R B R LT HBAERTZR, 2011, 18(5): 271-282.
Liu Changzheng, Chen Yuelong, Xu Guang, et al. The application of
geochemical block theory to lead and zinc resource assessment in Tuo-
tuohe area of Qinghai Province[J|. Earth Science Frontiers, 2011, 18(5):
271-282.

[8] Z= KT, B ATAR, WL, & .« =07 P BO SRR EE A A0 4

PR A S ——2k [ R L0 R MR =T MR R D). A
Wik, 2015, 34(5): 648-664.
Li Yulong, Yang Zhusen, Tian Shihong, et al. Genetic relationship be-
tween the two types of carbonate—hosted Ph—Zn deposits in the middle
part of the “Sanjiang” metallogenic belt: Information from REE study[J].
Acta Petrologica et Mineralogica, 34(5): 648-664.

(9] w5 N5, WRARI, JE4G2%, 55 PUE AR VLK DO S B BE B IR

Re—Os AF K Hoph 5T 75 ST, Mo STz, 2011, 30(7): 1027-1036.
Gao Yiming, Chen Yuchuan, Tang Juxing, et al. Re=Os dating of molyb-
denite from the Yaguila porphyry molybdenum deposit in Gongbogyam-
da area, Tibet, and its geological significance[]]. Geological Bulletin of
China, 2011, 30(7): 1027-1036.

[10] $ROL AR, WA 55, J A, 45 V4 80 B 4 BT R A1 28 OB IR

BEOAr—"Ar SEAE MBI X[J). 51454, 2010, 30(3): 38-43.

Fei Guangchun, Wen Chungi, Zhou Xiong, et al. Laser micro-
probe “Ar-*Ar geochronology of quartz from Dongzhongla lead-zinc
deposit in Tibet and its significance[]]. Journal of Mineralogy and Pe-
trology, 2010, 30(3): 38-43.

[11] SFAERR, B ILAR, 5K F, 55 . PO T 282 &m0 R b TRy

AEBJRIHI]. 22 MR (B AR FEERR), 2013, 49(1): 24-31.

Xin Cunlin, Du Weidong, Zhang Yuping, et al. A preliminary study of

the geologic characteristics and genesis of the Dongzhongsongduo



—t

FHE S 2017,35(12)

www.kjdb.org

2,

lead—zinc polymetallic deposit, Tibet[J]. Journal of Lanzhou University
(Natural Sciences), 2013, 49(1): 24-31.

[12] Wang L Q, Tang J X, Deng J, et al. The Longmala and Mengyaa
skarn Pb=Z7n deposits, Gangdese region, Tibet: Evidence from U-Pb
and Re—0s geochronology for formation during early India—Asia colli-
sion[J]. International Geology Review, 2015, 57(14): 1825-1842.

[13] 200, A%, F3CE, 4. PURGSHERR YRR IXTIRAEIA 20 B R

oA Ar SR KB - AT IR L R BRI ). KAl T S
2%, 2014, 38(4): 954-961.
Wang Ligiang, Tang Juxing, Zheng Wenbao, et al. “Ar-"Ar dating,
sulfur and lead isotope geochemistry of the Narusongduo Ore section
of Maxionglang Ph—Zn ore deposit, Tibet[J]. Geotectonica et Metalloge-
nia, 2014, 38(4): 954-961.

[14] Li X F, Wang C Z, Mao W, et al. The fault-controlled skarn W-Mo
polymetallic mineralization during the main India— Eurasia collision:
Example from Hahaigang deposit of Gangdese metallogenic belt of Ti-
bet[J]. Ore Geology Reviews, 2014, 58:27-40.

[15] Wang L. Q, Cheng W B, Tang J X, et al. U=Pb geochronology, geo-
chemistry, and H-0-S-Pb isotopic compositions of the Leqingla and
Xin‘gaguo skarn Ph=Zn polymetallic deposits, Tibet, China[J]. Journal
of Asian Earth Sciences, 115: 80-96.

[16] 2034, 1Ak, T I, 25 . PURANINFA 25 B R AL bL -
FHAEEAACIEYE)]. B IRMLJTT, 2012, 31(4): 758-774.

Ji Xianhua, Yang Zhusen, Yu Yushuai, et al. Formation mechanism of
magmatic rocks in Narusongduo lead—zinc deposit of Tibet: Evidence
from magmatic zircon[]J]. Mineral Deposits, 2012, 31(4): 758-774.

[17] Z2 300, Fattae, M PTaR, 55, PUmia s 25 1 B h ks A Br IR

o B Ar—Ar EAF S HH TR ST Mo S B9, 2014, 50(2): 281-
290.
Ji Xianhua, Meng Xiangjin, Yang Zhusen, et al. The Ar—Ar geochro-
nology of sericite from the cryptoexplosive breccia type Pb—Zn deposit
in Narusongdu, Tibet and its geological significance[]]. Geology and
Exploration, 2014, 50(2): 281~ 290.

(18] B 2%, X/NGE, T, 4. KU BALAL e I SRR A

U=-Ph AR 2 — 20 MR AL S RFAE B ST 5 MOR 22 3 (B
BI2£RR), 2015, 45(5): 1405-1417.
Wei Qirong, Liu Xiaonian, Ding Pengfei, et al. Zircon U-Pb Chronolo-
gy, Geochemical Characteristics and Significance of diorites in mining
area of Zhazhalong in mid- gangdese[J]. Journal of Jilin University
(Earth Science Edition), 2015, 45(5): 1405-1417.

[19] M=, KA, FISZ I, &% VU EAr A B H E R B i A 2

BT MERBIE, 2012, 37(3): 507-514.
Gao Shunbao, Zheng Youye, Tian Liming, et al. Geochronology of mag-
matic Intrusions and mineralization of Chagele copper—lead-zinc de-
posit in Tibet and its implications [J]|. Earth Science, 2012, 37 (3):
507-514.

[20] Bzl AL, ZR0RE, 45 . o XU s BORAREYEET TR & 7 B

PR S HERALFARAELD). 7 RHITT, 2014, 33(3): 625-638.
Duan Zhiming, Li Guangming, Li Yingxu, et al. Geochronology and
geochemical charateristics of ore—bearing porphyry in Longgen lead—
zinc deposit of middle—Gangdese metallogenic betl, Tibet [J]. Mineral
Deposits, 2014, 33(3): 625-638.

[21] B GESE, WP AR, XISOH, 55 VU YAV EFR T IR ZS & B A  Ar
AT B b RE D). 0 PR HILSE, 2013, 32(5): 963-971.

Zhao Xiaoyan, Yang Zhusen, Liu Yingchao, et al. “Ar—"Ar dating of
sericite from Xialong Pb—Zn- Ag deposit and its geological signifi-

SCIENCE & TECHNOLOGY REVIEW

cance [J]. Mineral Deposits, 2013, 32(5): 963-971.

[22] BESZAH, FHFLL FEAN, 55 . PO 2 68 0 I Re-0s i€

A RO T HBRAA, 2010, 84(8): 1165-1174.
Ying Lijuan, Wang Denghong, Tang Juxing, et al. Re=Os dating of mo-
lybdenite from the Jiama copper polymetallic deposit in Tibet and its
metallogenic significance[J]. Acta Geologica Sinica, 2010, 84(8):
1165-1174.

[23] Wang L Q, Chen Y C, Tang J X, et al. LA-ICP-MS zircon U-Pb dat-
ing of intermediate—acidic intrusive rocks and molybdenite Re-Os dat-
ing from the Bangpu Mo (Cu) deposit, Tibet and its geological implica-
tion [J]. Acta Geologica Sinica, 2012, 86(5): 1225-1240.

[24] ZEH], BISRTE, ER B, 55 PERIRET 4 T B R 2

& BRI Re—O0s [ 3 A S LR [T 97 PRHBST, 2005, 24(5):
481-489.
Li Guangming, Rui Zongyao, Wang Gaoming, et al. Molybdenite Re—
Os dating of Jiama and Zhibula polymetallic copper deposits in Gang-
dese metallogenic belt of Tibet and its significance[J]. Mineral Depos-
its, 2005, 24(5): 481-489.

[25] W, BTk, BEAgTk, 55 . TR DR LI S0 3 B

JK Rb=Sr 1 Sm—Nd S5 B R AFE#S S HH0 TR [T, 07 RHBJTE, 2009, 28
(6): 747-758.
Tian Shihong, Yang Zhusen, Hou Zenggian, et al. Rb=Sr and Sm-Nd
isochron ages of Dongmozhazhua and Mohailaheng Pb—Z7n ore depos-
its in Yushu area, southern Qinghai and their geological implications
[J]. Mineral Deposits, 2009, 28(6): 747-758.

[26] Liu Y C, Hou Z Q, Yang Z S, et al. Geology and chronology of the
Zhao fayong carbonate—hosted Pb—Zn ore cluster: Implication for re-
gional Pb—Zn metallogenesis in the Sanjiang belt, Tibet[J]. Gondwana
Research, 2016, 35: 15-26.

[27] A%, T, i, 55 PHROAR TS mE KOl s U BUR G L 7Y

H ARG K —— LU S 241 2 G a5 [, k41,
2016, 37(4): 461-470.
Tang Juxing, Ding Shuai, Meng Zhan, et al. The first discovery of the
low sulfidation epithermal deposit in Linzizong volcanics, Tibet: A
case study of the Sinongduo Ag polymetallic deposit[]J]. Acta Geoscien-
tica Sinica, 2016, 37(4): 461-470.

[28] XM, 2B, BEETk 5. — A5 AR A S S A ™
FR G N —— LA TG RN A 2 R R R[], A A
&, 2015, 34(4): 539-556.

Liu Yingchao, Ji Xianhua, Hou Zenggqian, et al. The establishment of

an independent Pb—Zn mineralization system related to magmatism: a
case study of the Narusongduo Pb—Zn deposit in Tibet [J]. Acta Petro-
logica et Mineralogica, 2015, 34(4): 539-556.

[29] XUZEHE . 75780 I = VT BORIRER & A0 Ay REDT PRI RHIE 5 A
WFFE[D]. JLET: o R B, 2012.
Liu Yingchao. Characteristics and metallogenic genesis of the carbon-
ate—hosted lea—zinc deposits in the middle part of Sanjiang area, Ti-
betan plateau[D]. Beijing: Chinese Academy of Geological Sciences,
2012.

[30] SREM, eiife, F ot 4. =V dLBeieinl Mo X iy sl FLEE
R T 1[)]. BIRHLTE, 2015, 34(1): 1-20.
Song Yucai, Hou Zengqian, Wang Guiren, et al. Metallogenic regulari-
ty and ore exploration targeting in Tuotuohe area, northern Sanjiang
orogenic belt[J]. Mineral Deposits, 2015, 34(1): 1-20.

[31] BakW], 29681, A0, . U )R A A B R R
BB AR OH M B R SCL] 75 ROR 272 4l (i BRR) 272 i),

87 I



—t

& www.kjdb.org R 53R 2017,35(12)
2015, 45(6): 1667-1690. [32] B A4 T 22 B A RE S IR 3k 600 J7 I[N, o [ R A B U,
Duan Zhiming, Li Guangming, Wang Baodi, et al. Geochronology and 2014-11-11.
its geological significance of the ore— bearing porphyry in Chagele Luo Shengfu. Lead- Zinc resource of the Duocaima Pb—Zn deposit
lead— zinc deposit in middle- Gangdese metallogenic belt, Tibet[]]. amounting to 600 million tons[N]. China Land and Resource News,
Earth Science, 2015, 45(6): 1667-1690. 2014-11-11.

Geological characteristics of lead—zinc ore deposits in Qinghai—Tibet
Plateau
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Abstract The Pb—Zn mineral resource is one of the very important mineral resources in the Qinghai—Tibet Plateau, especially, in the
Gangdese region of Tibet, which becomes the substitutable base of Pb—Zn polymetallic mineral resources in China. Based on previous
studies, the distribution, the mineralization ages, the deposit type and the resource reserves of the Pbh—=Zn ore deposits in the Qinghai—Tibet
Plateau are reviewed in this paper. And then, the relationship between the utilization prospects of the mineral resources and the economic
development is analyzed.
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