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Characteristics and metallogeny of Li—Be—Sn rare metals in the Kulagangri
Dome in Xizang and their implications for prospecting

FU Jiangang', LI Guangming', WANG Genhou’, GUO Weikang', ZHANG Hai', ZHANG Linkui',
JIN Canhai', DONG Suiliang', JIAO Yanjie', LI Yingxu'

(1. Chengdu Center, China Geological Survey (Geosciences Innovation Center of Southwest China), Chengdu 611230, Sichuan,
China; 2. School of Earth Sciences and Resources, China University of Geosciences (Beijing), Beijing 100083, China)

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

[Objective] In recent years, great breakthroughs have been made in the prospecting of rare metals such as lithium, beryllium,
niobium and tantalum in the Himalayan metallogenic belt. Based on the 1 : 50000 mineral geological mapping, three different types
mineralization have been identified: (1) The Gabo pegmatite type lithium deposit; (2) The Cimai skarn type Sn—Fe—Pb—Zn
polymetallic deposit; (3) The Mucun tectonic-altered rock type Au deposit. The purpose of this paper is to find out the metallogenic
age of typical rare metal deposits in the Himalayan belt, analyze the metallogenic relationship between dome structure, high
differentiated granite and rare metal, and summarize the structural ore control regularity in the dome, so as to provide theoretical
basis for regional rare metal prospecting and prediction. [Methods] Based on the detailed field geological investigation, the dating of
pegmatite monazite and the geological characteristics of typical deposits are studied in this paper, and the relationship between
structure in the dome and metallogenesis of rare metals is investigated. [Results] The Gobo lithium deposit is located at the northeast
part of the Kulagangri Dome. Li—Be ore bodies are hosted by the marble in the middle unit of the Dome. Spodumene pegmatite
yielded a monazite U-Th—Pb age of 23.1 Ma, which represents metallogenic age of the Gobo lithium deposit. The emplacement age
of tourmaline granite in the north part of the Gabon mining area is 19.3 Ma, which is obviously later than the metallogenic age of
lithium ore. The Cimai skarn type Sn—Fe—Pb—Zn polymetallic deposit is located at the south of the Gabon lithium deposit. At
present, two mineralization types have been identified in the mining area: (1) Skarn type Sn—Fe bodies, which are mainly
characterized by the symbiosis of cassiterite and magnetite, and belongs to a new type mineralization in the Himalayan belt; (2)
Skarn—type Pb—Zn polymetallic ore bodies. Both type ore bodies are hosted in marble in middle unit of the Dome, and the U-Th—Pb
age of pegmatite monazite closely related to ore-bearing skarn in the mining area is 23.0 Ma, representing its ore-forming age. The
Mucun gold deposit is located in the Cover rocks in the southeast of the Kulagangri Dome, and the ore-bearing rocks are mainly a set
of calcareous silty slate, and ore bodies are controlled by the northeast-strike and east—west strike faults. The mineralization in the
Kulagangri Dome show a regular change from the high temperature magmatic type lithium beryllium rare metal deposit (Gabo) to
the medium-high temperature skarn type tin-iron and lead-zinc deposit (Semai) to the low temperature tectonic-altered rock type gold
deposit (Mucun). There are many events such as large-scale extensional detachment tectonic deformation, magmatic emplacement
and high crystal differentiation of leucogranites, formation of syntectonic skarn, mineralization of Li—Be—Nb—Ta—Sn rare metals
occurred at the same time at ca. 23 Ma. [Conclusions] As a manifestation of the STDS in the north, both high differentiated
leucogranites and large-scale detachment faults are the key factors for the mineralization of Li-Be—Nb—Ta—Sn rare metals in the
Kulagangri Dome, which are also a necessary condition for finding new rare metal deposits in other typical dome structures in the

Himalayan metallogenic belt.

Key words: Li—Be—Nb—Ta—Sn; rare metals; spodumene pegmatite; skarn; Gabo; Cimai; Kulagangri Dome; mineral exploration
engineering; Himalayan metallogenic belt

Highlights: (1) The spatial distribution of rare metals mineralization in the Kulagangri Dome was ascertained; (2) The metallogenic
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age of the Gabo lithium deposit and the Cimai Sn-Fe-Pb-Zn deposit was obtained; (3) The relationship among structure in the dome,

high differentiated granite and rare metal mineralization was summarized, and theoretical basis for regional rare metal prospecting

and prediction was provided.
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Fig.1 Tectonic framework sketch of the Himalayan collision orogenic belt (after Wu Fuyuan et al., 2021)
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Fig.9 Field photos in the Cimai mining area, Xizang
a—Field macroscopic photo of Sn—Fe ore bodies in Cimai Mining area; b—Relationship between skarn and pegmatite; c—Outcrop photograph of
pegmatite; d—Photo of pegmatite hand specimen
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Fig.11 Geological map of the Mucun Au deposit in the Luozha area, Xizang
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Fig.12 Field photos of tectonic-altered rock type Au mineralization in the Mucun gold deposit, Xizang
a—F, fault; b-Quartz vein from F, fault; c-Field photo of quartz vein in F, fault; d-F, fault
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LR HETR €A i< 7 7 i = S R VR €8 4K e A
(RAETCAE, 2015), Hdb = SRR (AL b e £ 2
S TEAL B SRS A E I STDS Wik, NES
B, RO X T B S R A AR AN I AR
o R H S B LS SRS g R
T AU RS 7, HA SR R R I, 2 BB AE
(1) HER A BRI, 2t SRS g h e STDS i
EMERE, B TIXS BRI, KR D &
55 STDS Film & Shi ety PHEfE— &, KABRER
TN 2450, (2)IREAL R A R AL 57
G UG RRIRIE R S Ba BB A . A tER
AL HaBHERA . AARA . B AER A
fidbid . BRI IE S R, A 28 Ma
F| 13.8 Ma, H A G sk 2, (3) M4y S B

[2]

32 Ma &4

PR BLES
s

S
N

BILE, R H S EI R R R R RS, —
FAHRE LRI 2 8 km, [ S 2 7R 0 T FRZ R
FERLR H S R 1/30, HiBRYFEOR WoR P S 5
FERL R F S ARG P R84 S — 1A (V5 78 L
X 15 0 =B A ), RN X H S %
7 b S AR B 8RB — K —/iY
TR AT B (E 14); (4) KRR LR 571k
AP, K LR A BV IR R A
BB 2SR AN &0, RS g
BB AR A TSR A SE . B Ra
PR A SR WG PR &R
(S)FFIRMI B &, W VEF 2R BES RN
Jii R AR B A

R B H S 18 & KM A SRR, 530

I

N
AEE—
RED §
Sy 0 BETE
Vi Sn-F ; 2 b
l?,b-Znn ° g’iﬁf% ke ij
44 B e-Nb-Ta-W

1 it~ HIW-Pb-Zn 1

Pl 14 PUREREILIERL G H S B G — A AR A e i £ G R

Fig.14 Integrated model of tectonic-magmatism and rare metal mineralization in the Kulagangri Dome, Xizang
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Sy Af[A] A 28 Ma #| 13.8 Ma, Hi% Zh it A] 5 STDS
I Bt 1] 5 A — 2 (Fu et al., 2020), FHIX 28245
YEF 3 %252 STDS ¥, STDS Wi g ALk X £k
IR EAE B 75 I LR A7 23 8], [R] Fisf Ay 3k 4
Fay AN ISR 2y S M S R (R TR = MNTITE SR e
HARIE T A KN LS i 57 WIBR B BHER H—
T atHER A A s TR A B ALK A
MR A LR A s A e, S RE W
o3 SRR RE BTG SR, B A 4B O R L A Y AR
b, \NFXH £ 42 )8 —Be & % —>Be-Nb-Ta & £ —
Li-Be-Nb-Ta & % —Li-Cs—Be-Nb-Ta 7 % i% 4L
A (4, 2022)

FEhiixi H S B4 IS AR e, Hrh 5k
A8 B RO A 46 T LA 06 FR B B DT S 568 — 00
F e ) b A A 15 (D2), X R F X 3k STDS B3
3. CAMERORIERY], B DR 5 g A rh R
JC(IEI AR ) & STDS [k e i) —Fp i fg R ME A
( Chen et al., 1990; Jessup et al., 2016; Liu et al.,
2016; Fu et al., 2020, 2022), Z A ITCHEIRIR F— 44
BRI EIVE Sy I, 0 B8 SRR AR AL AN S, M 200 m
) 1 km, FE AT —Eh—@S BTN o BE2E
R RS R amASIE e i LA
MEEA S, R A RN AN (EEE AT #)
IORREM AW L A-ABF At R a, e
A a stk e, tHEa- AT A st a
ATA st RS, BRI RS A )
¥ 1F ( Kawakami et al., 2007; Cottle et al., 2009;
Langille et al., 2012; Jessup et al., 2016; | =% 55 5%,
2019) . BB AL TR Z I PR T,
BIEFUIR . SR, BARR S =B AR A
WA KA Y 1 HES, 2R R Y R A
FAE(Fu etal., 2021) o 37 75 BE# IR AOEEIEA 16
mce K, BEBEGLR L BCR, BRI T 5 B K
EEUCEY R A IR, 2R AL UL SR U] R e Y R R
A S Ik, FRAr OO AR A TSI AR, R
WM A 1 e 2 R A 3 S R 0 Y, s
STDS F A FEHF B, 18 i1 51 J U A6 I 125 4 32 5 (1]
1) IR AR, M W B 2R TR A A
mmre PRI, DX B KHUELIR) SDTS iz s 8, &%
A RER=17 2 il AR E R AU N R 2 I
FESE Fh o 5 R T DR . IR €46 B A DX Bl

FRETS 56T, 16 5 B 2RI A A i TR
“h by 5t AR A 4 R A R W) 2P aE
15, I B T [RIRA 1 BOIR €46 B 7 RV A 1
UL IR R Y R

25 LR, PRI H SR STDS EJtHiY
— PRI R, B TETEWELIY . S RiRE
FE 5 A8 A FH RN B B Al BE 20 S5 i A 4 8 B —
A, DT RS B T b S I R A ST ) B A 3
(# 14) . HrhE @m0 5 IR AL X TR R
Pr B2 O B T X BGE R 3 25 3R ) 13 2005 31, 2
PR A 4B I 1Y SRR R, R AR R B DL
Ry A BT S A s b SRR A &R
W85 451
6 4L

(D)JERLR H S BRI LS K A
FIZOLAE IS N 19.3 Ma., HEEA S b A 1R 007 4 i
7 23.1 Ma, A3 TP EE 1 L i C; BT IX
B R ARG IR AR A R ORI 23.0 Ma,
RBETREW RAEBREE Z SR WY
HEEAw

() EZEERI M B S @A T = A 28, il
Fidh e BB | IR R T e 2 & Jm
AR A8y 35—l AR 2 0 4 1, 2 0 D e TR A R R
B A A Im - (%) —h—= iRy R A BB ek . Y
BET (K ZE ) — KT AR 2 AL 4 1k ORA)
MIELA AR

(3) R B H 5 M 50 25 v RIS 1) e e 4
F3E AR T | IR A0 AE 1 25 1) 25 S AR AN R g 3 485 4y
S FAERY R AR B R AR A &R
HAVERITE 23 Ma [R]iF 4T

(4) 74 H S B4 A STDS 78 H b3 i —Fif
FRIE A, TP =0 IR COIE R 2 AT 2
W2 R 0 By, R AR A A A JE T Y
RHRIN R, [ Bt 2 AR R AR S P B Al
RS B FRRA & BT L& 50

BUt: TANTAEGER T o EM R E A KA
WHREEFOCREL. REW. AR, 4.
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