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Fig. 1 Geological sketch map of the Bagaladong Pb-Zn deposit, Tibet ( Modified after prospecting report )
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Fig.2 Characteristics of the biotite granite from the Bagaladong Pb-Zn deposit, Tibet ( cross-polarized light)
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Table 1  Isotopic data of U-Pb age determinations on zircon of biotite granite form the Bagaladong Pb-Zn deposit
RS TEEH(py's) : [ 2K He A AF4% (Ma)

(LQLZK6 -828)|  Th U U Wp,28Y 1 |27pp/2BU 0TpL2%6PL 1o |29PL2BU 1 |2Ph/BSU 1o PPh/2Ph 1o
01 287.80 384.40 [ 0.70 | 0.02017 0.00038 | 0.13056 0.00932 | 0.04653 0.00344 129 2 125 8 33 161
02 226.10 424.20 [ 0.50 | 0.01972 0.00035 | 0.14227 0.01447 | 0.05257 0.00572 126 2 135 13 309 248
03 686.50 1961.80|0.30 | 0.01965 0.00027 | 0.14187 0.00571 | 0.05198 0.00216 125 2 135 5 283 94
04 346.50 721.10 | 0.50 | 0.01920  0.0003 | 0.11689 0.00632 | 0.04373 0.00237 123 2 112 6 - -
05 325.90 806.00 | 0.40 | 0.02093 0.00032 | 0.14655 0.00741 | 0.05041 0.00261 134 2 139 7 213 116
06 605.30 640.90 [ 0.90 | 0.02096 0.00030 | 0.13141 0.00713 | 0.04531 0.00261 134 2 125 6 - -
07 274.80 564.40 | 0.50 | 0.02036 0.00028 | 0.13611 0.00649 | 0.04823 0.00242 130 2 130 6 109 124
08 689.20 731.20 | 0.90 | 0.01987 0.00031 | 0.12872 0.00710 | 0.04670 0.00258 127 2. 123 6 35 126
09 1430.00 3073.80{0.50 | 0.02003 0.00023 | 0.14262 0.00489 | 0.05093 0.00172 128 2 135 4 239 78
10 384.10 779.20 | 0.50 | 0.02062 0.00032 | 0.15072 0.00798 | 0.05275 0.00288 132 2 143 7 317 126
11 427.60 1452.70|0.30 | 0.01968 0.00029 | 0.14429 0.00638 | 0.05263 0.00231 126 2 137 6 322 100
12 722.80 1301.20(0.60 | 0.01996 0.00024 | 0.13887 0.00646 | 0.04997 0.00231 127 2 132 6 195 107
13 835.20 3603.90|0.20 | 0.01945 0.00021 | 0.14361 0.00523 | 0.05315 0.00200 124 1 136 5 345 81
14 471.50 1534.0010.30 | 0.01961 0.00023 | 0.13675 0.00535 | 0.05033 0.00201 125 2 130 5 209 88

I - FnRERE T LI .
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Table 2 Trace elements compositions and results of crystallization temperture of zircons from the biotite granite in Bagaladong Pb-Zn

deposit

FaE(x107°) i 52

W5 s
La Ce Pr Nd Sm Eu Gd Th

Ho Er Tm Yb Lu Y Ti (C)

01 <0.05 16.29 <0.05 1.45 3.47 0.19 22.70 8.60
02 0.29 7.20 0.17 1.50 5.10 0.10 29.30 11.40
03 0.07 20.40 0.10 2.19 6.96 0.19 52.39 24.10
04 <0.05 9.48 0.07 1.40 4.48 0.10 32.90 13.44
05 <0.05 7.69 0.07 1.38 4.20 0.06 29.76 13.50
06 1.40 35.00 0.96 6.05 7.45 0.40 31.69 10.85
07 7.00 25.50 2.88 15.40 7.37 0.60 33.20 10.97
08 <0.05 28.50 0.10 2.95 5.49 0.20 36.90 13.50
09 61.68 210.76 29.99 161.20 64.56 2.08 119.40 30.20
10 <0.05 7.8 0.10 2.45 5.90 0.07 37.59 15.57
11 <0.05 7.10 0.05 1.47 6.35 0.09 49.30 21.67
12 <0.05 13.50 0.19 3.89 10.16 0.19 71.96 28.28
13 0.46 7.29 0.35 3.05 10.10 0.10 76.46 35.85
14 <0.05 6.57 0.09 1.00 5.48 <0.05 40.30 18.70

110.87 43.40 190.88 40.65
143.37 54.90 244.49 52.50 489.30 84.65 1583.56 3.45 723.1
330.88 133.74 618.50 135.65 1225.10 214.50 3889.87 0.60  593.9
182.40 72.69 323.20 71.09 634.70 111.20 2077.46 - -

179.69 72.79 331.60 71.50 639.10 115.80 2101.87 5.10  759.2
127.00 48.79 213.10 44.88 403.80 74.18 1419.66 5.90  773.3
132.18 51.85
168.40 63.80 281.10 58.40 512.96 91.47 1830.68 3.15  715.3
303.10 107.95 460.80 95.87 865.70 155.58 3099.90 107.89 1160. 1
200.47 79.10 355.55 76.20 687.59 124.96 2289.77 7.40  795.3
296.10 120.78 560.29 121.30 1098.76 197.25 3508.10 0.90  619.1
346.06 137.10 586.60 120.86 1049.20 189.35 3841.36 6.10  776.4
498.28 198.59 915.97 195.47 1748.37 312.50 5720.00 6.07  775.6
256.05 104.10 480.00 103.79 928.78 172.18 3029.50 1.20  639.1

367.17 64.80 1234.25 3.67  728.6

226.35 46.98 429.90 78.30 1447.80 7.20  792.8
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Fig.3 CL images of biotite granite from the Bagaladong Pb-Zn deposit, Tibet

0.0225

(@

Age=129.1+£2.3 Ma
0.0215 | =14, MSWD=1.5

0.0205F

zoan/zssU

0.0195

0.0185F

I
=N WA
CNOLSUHOUN

4

-

—

- Age/Ma

0.0175

207Pb/l35U

1
0.09 0.11 0.13 0.15 0.17 0.19

100000
10000 [
a 1000 F
E
&7 100
& 10k
=
oz
" 1F
¥
0.1F
0.01F
o001 b—— v v

LaCePrNd SmEuGdTbDyHoErTmYbLu

Pl 4 BRI AR A RHERVE (2) 850 U - P AERRSIERIEL S (b) 85 AR ToT R AL BEAR

Fig.4 (a) Zircon U-Pb concordia diagram and (b) Chondrite-normalized REE patterns for biotite granite from the Bagaladong

Pb-Zn deposit

4 PoaiH RS e
4.1 PR R o e LGm™ 1 TR 2 % L
B Ak 5 I R E 2 TR R A PR A
VER S Bz BB R K R %), P — Zn B LR K A
TERIE LG 07 K 25 BEAE 5 1 U AR i A
F TR WHACH LR, Bk, & R R LR
el T 129.1 Ma, XIS b, L S i R o K
RN E IR, EEER N — RINR A 58
T E R AT T T E R A RS R
EUT S BRI RS R AR O SRR AR X A BT
HHCARA T 127.8 ~129.3 Ma Z [ #L %
a7 AR R A5 23 S ok IR R R PR A B B
OYEBREEIAT T840 U - Ph 4RI, 25 5 2R
TH AR BN 124.4 Ma F1126.9 Ma, Hiltt
AT UL KRS ST OIS DT e 7 2R B 0 & 75 oy o X
YA A AR R 0, AT RE A B2 %
FHIRE o T 0 2, I LI 2R 2B 25 B A8 R
5K FR B W = A, A 4R A R
ST IR AL M AR . B X TR
— 654 —

Wiy AR BeArAE e L A B S R TR A A R
¥ Pb — Zn B PR SRTAT WA A 2 S PR
() FEAR R ARGE . CLR 7R 0 PR A 2B 25 1 46
i A B AR B E |, Ham T IXLEE BT R H AR
BB A7 e L s 1 D, % F KOs 54k %
B S S R i T AR
4.2 FEAMEDCE SREIRE R

S P G BRI M FORIE 1 AR R 4R
E BBk 2 5 B 0 Th /U X5
WA RPN A bR B R AR R R 2
BB A8 A Th/U (H4rM7E 0.6 ~ 7.4 Z [0 (F£
1), 53R A R R R A5 47 (Th/U >0. 1) P —3, fif
REEATR T i 2o R TR R R
ZEMBC /i Ce 1E 5% A1 Eu §1 575 (&l 4b) , iF
— ISR AT TR A 45 R AT L ke
BRI . FIRES G T R T g i E A TE
IR T AR R AR BB R Tz B gtk
SRR 2 A TR R A
A & Ferry 2 BT log (10 °Ti,,_ ) =



5 6 3]

FAL5E, A VU SRR TR R R = BEE R A i 1 U - Ph AR Bl e 4D Bt i X

$35 %

(5.711 £0.072) - (4800 +86)/T(K) - logag, +
logauno, o BIABFFF I, 1K B 41 EAETERT g, =
15 76 B TR 2 00 3 T P, RE PR BRI IR o, =
0.6 FUELHL 73 B 75 BE 46 B v A A8 KR A
(3) AT B ago, (N 1o RIEA AT 4
25 EhIELRE S T4 2, Hirp i 09 L O 1160. 1°C, 8
FEEE AT U — Ph R R PR (900 ~ 1100°C)
TLIR . HAEE 425 SR AE 593.9 ~795.3C
Z i), HZ7E 700°C L b, F R B R 724.3°C,

5 &

ELE R ARV X B o B M A S e R %
LA SCHI ] LA - ICP = MS RN A AR A 1)
B TC R I TARST, 85 A0 T s R AR B A
RPN 5 MR I AR L e 1 5 361 R
Y A L B TS 245 47 8Ce I SEu
4354 1.20 ~701.77.0.01 ~0. 12, i RE R R T
ERAEARHE, RS A TSR EEIT R R X R
ZBREAE 4 5 4 0 45 IR EE Jr A 7E 593.9 ~795.3°C
Z 08]SR N 724.3°C A K B AT I 45 IR EE TE
—ERRE R T R AR R P RCA TR

HAh SR LA - ICP - MS 544 U - Pb 4F(2%
MRS R 28 2 BEAE i) 2 AR I O 129. 1 £2.3
Ma, 5T SRAG B R ho i X S 2R AR
7 AR — 50, I AT BB T R A W— VLY
Je AR 1L TR B, BRI X Pb — Zn B
KA THRBENZ )G, HI, BB b A A i
FRAGJE S, BRAE T X1 R 0 9T U o4 5 4 B3 atte 1 307
TVEFET 129. 1 £2.3 Ma, X F X3 - F-#5H A
MR T B S

Buigt: #40 U - Pb AU AR R I A A
Frp E MR A (AE5T) M B A 5 07 B IR K
SRR R ERAL A RIX M s TR N R 4
SRS B AR — Bk

6 ZH K

[1] Ding L, Lai Q Z. New Geological Evidence of Crustal
Thickening in the Gangdese Block Prior to the Indo-
Asian Collision[ J ]. Chinese Science Bulletin, 2003 ,48
(15) :1604 - 1610.

(2] K, ZA, EREAF. PURET 0 X i =
2R K A MR AL A R AE SR A [T ] 75 Mok 2%
R (BERFHERR) ,2004,34(1) .27 - 31.

(3]

(4]

(5]

(6]

(7]

(8]

Zhai Q G,Li C,Wang T W et al. The Geochemistry and
Tectonic Settings of Two-Micagranite in Zhewu Area,
Tibet[ J ]. Journal of Jilin University ( Earth Science
Edition) ,2004,34(1) .27 -31.

BRI, A4, 2 U, 5. V4 8 IX1 G 307 v R 9R 6 4E
AT U = Ph AR K M BT LT ] 3t Bd 4,
2005,24(4) :349 -353.

Zhai Q G,Li C,Li H M, et al. U-Pb Zircon Age of
Leucogranite in the Central Ggangdise, Tibet, and lis
Geological Significance [ J ].
China,2005,24(4) :349 - 353.
PHTE , BRI, SO, 5. U B L A X
TR0 s e A SHRIMP U - Pb 4218}
HRE ][] HFE 42 ,2005,24(3) :235 - 238.

Yang D M,Huang Y C,Dai L N. SHRIMP Zircon U-Pb

Age of Garnet-bearing Two-Mica Granite at Comai

Geological Bulletin of

Township, Lhari County, Tibet,and Its Significance[ J].
Geological Bulletin of China,2005,24(3) ;235 —238.
FIBREE A TER], E R MR R 2 R S
TR A6 B 2R E SR S LT ] A A
#,2006,25(3) ;185 — 193.

He Z H, Yang D M, Wang T W. The Determination of
Carly Cretaceous Post-collision Granitoids in Sangba
Area of Gangdese Tectonic Belt and Its Tectonic
Significance [ J ].
2006,25(3) .185 - 193.

e — MG BRI, B2 2%, 2. VU A VLG5 L 54
A Z G B0 R A S B B A SHRIMP 5 4F K H
HUB RS L] HUBaF4,2009,83 (10) 1436 — 1444,
Gao Y M, Chen Y C,Tang J X, et al. SHRIMP U-Pb
Dating of Zircon from Quartz Porphyry in the Yaguila

Acta Petrologica et Mineralogica,

Pb-Zn-Mo Deposit, Gongbujiangda County, Tibet and Its
Geological Implication[ J]. Acta Geologica Sinica,2009,
83(10) ;1436 — 1444.

POLR AT, TR, 5. P AT AR 2
FRBERT R AE 54 BE 5 45 41 SHRIMP U - Pb g 4R [T ].
rf [ b7, 2010,37(2) 470 - 476.

Fei G C,Wen C Q,Wang C S, et al. Zircon SHRIMP
U-Pb Age of Porphyry Granite in the Dongzhongla Lead-
Zinc Deposit , Maizhokunggar County, Tibet[ J ]. Geology
in China,2010,37(2) :470 -476.
BEESE, FEAG %, 2255, 5. DY RLI Hh B4 B4 PR A 9
PEAEAT U = Ph AR ST T ] AR B TR 24l
( BRPBlRR) ,2011,38(5) :557 - 562.

Cui X L,Tang J X, Dorji, et al. Zircon U-Pb Age of the
Quartz Porphyry from Dongzhongla Pb-Zn Deposit in
Tibet, China [ J ]. Journal of Chengdu University of
Technology,2011,38(5) ;557 — 562.

— 655 —



46 1

HoO

et

2016 4

http; // www. ykes. ac. cn

(9]

(10]

(11]

(12]

[13]

[14]

[15]

FRJU, XIMR T , - PURCHL R B 2 8 SR i PR 3 o
FROE B R 2 A LI ] 0 7 5 i 5T, 2004, 18 (5)
410 —414.

D Xin , Liu J T, Wang Y P. Geological Character and
Ore Genesis of the Lawu Copper-Lead-Zinc Polymetallic
Ore Deposit[ J]. Mineral Resources & Geology,2004,18
(5):410 -414.

FEK A EOE A eI, A5, PO AR AR VLA B S
BEEERT TR ML R AR K B A A [ ], b R S AR,

2009,45(5) :570 - 576.

Lian Y L, Cao X Z, Yan C H, et al. Geological
Characteristics and Genesis of Yaguila Lead-Zinc
Deposit in the Gongbujiangda County of Tibet Province
[J]. Geology & Exploration,2009,45(5) ;570 - 576.
K RS T, . VU A B A A
Z g IEn RSO IR [T ], & AR 22 4 (MK
Bl2Eh) ,2010,40(5) - 1041 - 1046.

Lian Y L,Cao X Z,Yan C H,et al. Exhalative Sedimentary
Genesis of Lawu Copper-Lead-Zinc Deposit in Dangxiong
County of Tibet [ J]. Journal of Jilin University ( Earth
Science Edition) ,2010,40(5) :1041 - 1046.

e, EOR A A, AR PRSP
PEERE R LE™ 2 90 S # Hir 5 [T ], SN R4l
( HABIARR) ,2011,28(2) 231 - 36.

Lian Y L,Cao X Z,Yan C H,et al. Metallogenic Series
and Prospecting Potential of Lead-Zinc-Silver Ore
District in Nyaingentanglha, Tibet [ J ].
Guizhou University ( Natural Science Edition) ,2011,28
(2):31 -36.

JEIPS, T, FBICE, A5 KT BT AR Bl R
B AU A AR BT TN [T . 5T~ 4z, 2014 ,88 (12) -
2545 - 2555.

Tang J] X, Wang L Q,Zheng W B, et al. Ore Deposits

Metallogenic Regularity and Prospecting in the Eastern

Journal of

Section of the Gangdese Metallogenic Belt [ J]. Acta
Geologica Sinica,2014,88(12) ;2545 —2555.

AR, B, X B, 2. NSl TSR AR R s
RS E M A AR [T ],
AR ,2015,31(5) 1374 - 1390.

Gu F H,Zhang Y M, Liu R P,et al. Magma Mixing and
Mingling of the Shadegai Granite in Inner Mongolia:
Evidence from Petrography, Mineral Chemistry and
Geochronology [ J ]. Acta Petrologica Sinica, 2015, 31
(5):1374 - 1390.

Liu Y S,Hu Z C,Zong K Q, et al. Reappraisement and
Refinement of Zircon U-Pb Isotope and Trace Element
Analyses by LA-ICP-MS[ J]. Chinese Science Bulletin,
2010,55(15) ;1535 - 1546.

— 656 —

[16]

[17]

(18]

[19]

[20]

[21]

(22]

(23]

(24]

[25]

SICHR, FBKL A R 2 5T KX U - Pb
ARSI T 29 [0 ] B2 T 4z, 2004, 49 (16)
1589 - 1604.

Wu Y B, Zheng Y F. Genesis of Zircon and lis
Constraints on Interpretation of U-Pb Age[ J]. Chinese
Science Bulletin,2004,49(16) ;1589 - 1604.

Sun S S, McDonough W F. Chemical and Isotopic
Systematics of Oceanic Basalts : Implications for Mantle
Composition and Process//Saundern A D, Norry M J
(eds. ). Magmatism in the Ocean Basins[ J]. Geological
Society London Special Publication, 1989, 42 (1)
313 -345.

Belousova E A, Griffin W L,0’ Reilly S Y, et al. Igneous
Zircon: Trace Element Composition as an Indicator of
Source Rock Type[ J]. Contributions to Mineralogy and
Petrology ,2002,143 :602 — 622.

DT, R, AR IRES. B A7 R AL A R AR K
P T £33 [T ] M R 155 412, 2006, 25 (1)

27 -34.
Zhong Y F, Ma C Q, She Z B. Geochemical
Characteristics of Zircon and Its Applications in

Geosciences [ J ]. Geological Science & Technology
Information ,2006,25(1) ;27 - 34.

RAPRAE. R P i 0 2R R A R TE U BT
YRR 5 B BT [ ). M2 AT 2%, 2010, 17 (1)
267 —286.

Zhao Z H. Trace Element Geochemistry of Accessory
Minerals and lts
Metallogenesis [ J |. Earth Science Frontiers, 2010, 17
(1).:267 -286.

Watson E B, Wark D A, Thomas J B. Crystallization
Thermometers for Zircon and Rutile[ J]. Contributions to
Mineralogy and Petrology,2006,151:413 —433.

TR R K K AT AT Ze FNES AT T & it SRR
L] A ,2011,27(2) 417 -432.

Gao X Y, Zheng Y F. On the Zr-in-Rutile and Ti-in-
Zircon Geothermometers [ J ]. Acta Petrologica Sinica,
2011,27(2) .417 -432.

Ferry M, Watson E B. New Thermodynamic Models and

Revised Calibrations for the

Applications in Petrogenesis and

Ti-in-Zircon and Zr-in-
Rutile Thermometers [ J ].
and Petrology,2007,154 (4) .429 -437.

Hayden L. A, Watson E B. Rutile Saturation in Hydrous

Contributions to Mineralogy

Siliceous Melts and Its Bearing on Ti-Thermometry of
Quartz and Zircon[ J]. Earth Planetary Science Letters,
2007,258(3 —4) :561 —568.

Lee J, Williams I, Ellis D. Pb, U and Th Diffusion in
Nature Zircon| J]. Nature,1997,390:159 - 162.



5 6 3] FAL5E, A VU SRR TR R R = BEE R A i 1 U - Ph AR Bl e 4D Bt i X $35 %

U-Pb Geochronology and Trace Element Compositions of Zircon in Biotite
Granite from the Bagaladong Pb-Zn Deposit, Tibet and Their Geological
Significance

WANG Li-giang' , XIE Fu-wei', WANG Yong®
(1. Key Laboratory of Metallogeny and Mineral Assessment, Ministry of Land and Resources; Institute of Mineral
Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;
2. School of Earth Sciences and Resources, China University of Geosciences( Beijing) , Beijing 100083, China)

Highlights ;
* The LA-ICP-MS zircon U-Pb dating for mineralization-related biotite granite is 129.1 +2.3 Ma (MSWD =1.5).
* Crystallization temperatures of zircon spartially reflect the diagenetic temperature.
* The formation age of the biotite granite in the Bagaladong deposit represents the upper limit of the metallogenic epoch.

* Limit of the metallogenic epoch provides an important evidence for prospecting the Early Creataceous Pb-Zn

mineralization.
Abstract; The Bagaladong Pb-Zn deposit is located in the 0.0223 B
Age=129.142.3 Ma [ L
eastern segment of the Gangdese back-arc uplift belt and 0 0215 =14, MSWD=1.5 AN ‘
lacks enough study with no available ages for ores and
. . 2 0.0205F
rocks. Laser Ablation-Inductively Coupled Plasma-Mass &
=)
Spectrometry ( LA-ICP-MS) zircon U-Pb dating and in situ £ 00195} The dating ol biotits
. . . . granite in the Bagala-
trace elements were carried out for mineralization-related ~dong deposit is129.1
0.0185}F +2.3 Ma,which repre-
biotite granite in the Bagaladong Pb-Zn deposit and are Sonts the upper limit.
. . _— allogenic events
reported in this paper. The crystallization temperatures of 0.0175 Lty 2
0.09 0.11 0.13 0.15 0.17 0.19

zircons in the biotite granite are obtained by using the /B
zircon Ti thermometer. Trace element composition of

zircons in the biotite granite indicates a magmatic origin. Fourteen zircons yield a weighted average *°Pb/** U ages
of 129.1 £2.3 Ma (MSWD =1.5), suggesting that the biotite granite was established in the middle of the Early
Cretaceous, which is consistent with the age of magmatic intrusions obtained by previous studies. Zircon has
2LREEs values of 13.21 -530. 28 pwg/g with an average of 61.90 wg/g and SHREEs values of 849. 16 —3981. 54
pe/g with an average of 1826.91 pg/g. Zircon has left-inclined REEs patterns with relative LREEs depletion and
HREEs enrichment. These zircons have §Ce and SEu values of 1.20 —701.77 and 0. 01 - 0. 12, respectively,
indicating obviously positive Ce anomalies and negative Eu anomalies. Zircons have Ti contents varying from 0. 60
to 7.40 and crystallization temperatures of 593.9 —795.3°C with an average of 724.3°C , which partially reflect the
diagenetic temperature. It can be concluded that the Bagaladong biotite granite was probably formed during the
extrusion stage of collision after the closure of the Bangong Co-Nujiang ocean basin. The age of the biotite granite in
the Bagaladong deposit represents the upper limit of the metallogenic epoch and provides important evidence for
prospecting the Early Cretaceous Pb-Zn mineralization in the east section of the Gangdese back-arc fault uplift area.
Key words: biotite granite; zircon U-Pb dating; zircon trace element; zircon Ti thermometer; Bagaladong Pb-Zn

deposit
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