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Petrogenetic epoch of the rock mass in the Lunggar iron deposit of Cogen
County, Tibet
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Abstract: Lying in the western segment of Lunggar-Gongbo’ gyamda arc back faulted-uplifted belt of the Lhasa
terrane, the Lunggar iron deposit in Cogen County of Tibet is one of the important ore deposits in the Mesozoic
skarn iron belt in the western part of Gandese. Field and indoor studies show that the Lunggar iron deposit is a
skarn deposit related to coarse-grained monzogranite. In this study, LA-ICP-MS and SHRIMP zircon U-Pb dat-
ing of the metallogenic rock mass in the Lunggar iron deposit was conducted to probe into the ore-forming epoch
of this deposit. The analytical result shows that the coarse-grained adamellite has an age of 115.5+2.1 Ma,

which can approximately represent the ore-forming age of iron. The Lunggar iron deposit and the Nyicung
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iron deposit on the eastern side of the Lunggar iron deposit have rock-forming and ore-forming ages of 110~116
Ma, and the Luobule iron deposit between them have rock-forming and ore-forming ages of 111.3 1.6 Ma.
These iron deposits are located in the same tectonic unit, have similar ore-forming characteristics and ore-forming
as well as rock-forming ages, and constitute a EW-trending early Cretaceous skarn iron metallogenic belt which
possibly extends westward and includes such skarn iron deposits as Bangbuging, Longrenla and Chajiasi. In this
belt, there are also late Cretaceous skarn copper-gold deposits such as the Ri’a copper-gold deposit whose ore-
forming age is 87 Ma. Therefore, this ore-forming belt should have the same or similar geological settings and
tectonic-magmatic evolution processes. The iron-forming magmatic activity of the Lunggar iron deposit and even
of the whole ore-forming belt might have to do with the underbow process of the plate, the copper- and gold-
forming magmatic activity might have been related to the faulting and separating process of the oceanic crust,
and the intrusion of the quartz diorite might have occurred between them.

Key words: Lunggar iron deposit in Tibet; zircon U-Pb age; intermediate-acid intrusive rock; genesis of ore de-

posit; Nyicung iron deposit; iron ore-forming belt
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Fig. 1 Tectonic framework of the Tibetan Plateau collisional orogenic belt (a) and geological map of the Lunggar ore deposit
(b, after Qu Xiaoming et al.,» 2006)
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Fig. 3 U-Pb age concodia diagram of zircon from coarse-grained granite and fine-grained diorite in the Lunggar deposit
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diorite LGR08-12-1 from Lunggar
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Fig. 4 Chondrite-normalized REE patterns of zircons from f{ine-grained diorite in Lunggar
3 BEERANAKEERAHLIITE U/Yb LHERSTER wp/107°

Table 3 U/Yb ratios and analyses of REE in zircons from fine-grained quartz diorite in the Lunggar iron deposit

FEdh 5 U/Yb SREE (Nd/Yb)y Eu* (Gd/Yb)y (La/Sm)y (La/Yb)y 3Ce
LGRO8-12-1-01 0.533 65 2298.3 0.0039 0.088 0.074 37 0.003 57 0.000 078 17.57
LGR08-12-1-02 0.841 32 1191.1 0.001 53 0.073 0.04512 0.002 96 0.000 035 52.70
LGR08-12-1-03 0.552 60 1802.8 0.020 61 0.087 0.081 90 0.888 67 0.027 748 0.23
LGR08-12-1-04 0.638 30 1362.9 0.011 55 0.087 0.064 59 0.646 44 0.014 150 0.69
LGR08-12-1-05 0.75719 936.99 0.002 50 0.113 0.054 50 0.092 60 0.001 338 15.96
LGR08-12-1-06 0.516 68 1948.1 0.004 16 0.092 0.083 62 0.009 93 0.000 222 18.06
LGR08-12-1-07 1.052 30 1051.0 0.00121 0.070 0.051 35 0.005 02 0.000 066 84.28
LGR08-12-1-08 0.92673 1142.0 0.001 23 0.082 0.040 25 0.005 06 0.000 051 65.91
LGR08-12-1-11 0.902 87 1119.8 0.002 09 0.097 0.053 64 0.01201 0.000 166 10.01
LGR08-12-1-12 0.621 28 1258.3 0.002 40 0.099 0.057 38 0.002 55 0.000 039 0.06
LGR08-12-1-13 1.22492 913.48 0.001 39 0.063 0.03297 0.24326 0.002 300 7.66
LGRO8-12-1-15 0.738 82 1357.8 0.003 81 0.093 0.065 82 0.107 60 0.002 114 0.23
LGR08-12-1-16 1.036 44 1228.2 0.01729 0.076 0.047 21 1.881 85 0.036 505 14.33
LGR08-12-1-17 0.534 75 2666.5 0.004 78 0.091 0.077 73 0.003 57 0.000 085 1.08

(RTCIREE, 20045 T HSE, 20080 FEMS/REN
JSAT B DA DG IRRDRL — K AR A 185 40 Th/ U B
BIRT 0.1, A E BN A, U-Pb 484 115.5 +
2.1 Ma, AIARERE R BCA 08, Y R 25 BT IR
TE RS-0 I, 6 W6 T A i AT 8%

JSCAT i A R AT 0 A I 4145 47 Th/ U LG
EH¥IRT 0.1, BE B A, U-Pb 588 23 A
110.8+3.7 Ma A1 97.3 +2.3 Ma, P ER B Z 1
— B AT IR RO B B RS R AR, LA
VAR AR A i TR v 4 3R 1) BBl o (B A A
AE RS IR ) — 2 A5 A AN RO BB S 7 2 R 4 it
FHEAE, SLAR RS nT AR SR AR A 95 I K5 1 s R
Bl 97.3+2.3 Ma.

5.2 ERIFEXYFE
7E Grimes 55 (2007) &S 45 H 1) U/Yb - Y KBl fi#

B SO, BEARS ZR G RL A7 0% D K 25 34 v A0 Bl 72 X P9 o
DRI, I A5 1K 40K A o DA 7 1 52 350 4 943 Rl T %
i

A R A0 R A S T K s L v FLAR A
PR SREE(913.5 X 1076 ~2666.5 % 10~ ) Fl 5
Eu 7% (8Eu=0.07~0.11), A4 LREE # &
MG, 57 38 iR oo R EFIE (Belousova
etal.r» 1998; Li et al.> 2000; Hoskin and Ireland,
20000 AHALL; I 55 2 A 1 Ce 1E 725 A TR YR A K
BEATEEES Ce IE S5 (Belousova et al . » 1998)55¢
WA REEA B Ce IEAW (L et al.» 2000022 [7],
IR S HY — 8 1) 52 08 VR VR A R IR k. (T
LREE 7EA WA BB RHA (Bu BRAMD L EKA
WA RN T L CREEE 55, 1990, 5T g TR IR &
WALF KD h KB4 oy =, R30S K LREEA
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Fig. 5 Zircon U/Yb~ Y trace element diagrams of continental

crust-oceanic crust (base map after Grimes et al.,» 2007)

Wisr 48, M T 8540 i LREE HE &%, i
i Eu 750 4 &2 .
5.2 MEREHiRES

WA SRR R AN o 5% b e 5 B A K - T A
VLIE AR AT R Aty , L 2R 00 ) A 1 [R) — g o 5 s 7
() JE TR PR A - 068 4 110 — 116 MaCukibe {5 5%,
2010; T EINAE, 2011, W # 15 198 A 2T IR 19 1
TN 111,34 1.6 MaCR TSR ) . I 26k
DR Ak T AT 7] (0 440 145 50, LA ARBL IR e R i
AR PR 0 AT 4 W R4 B — 4% A 14 1) e AT 11 5 1
ey S AR Y I R RE ) P S A A 4 S
TN AN )| B Y A S S IR 7 Y 7 N s e
iy IR R E AT M S R R A R TR, W R
IRGSHEA IR OB Re-Os F 84 86.79 Mas &
201 1) VRS EHN K (4= BF Ar-Ar SR
) 85.41 Mas SKHESE, 2011) 1 H Bl 8 S0 IR (4
BE Ar-Ar 608 0 87.69 Mas =L 56, 2006).
W, 3K — B Y I > L A A (] B AL 1) 5T S R
it S A I 7R

RFRAEAT IR 53 AT R 1 2 2% — I BT B )
Aty B 2 7 2R AT I Y Bl H X (Vogel et al .
2006, H R RIA A J BT 52 Y5 X, Hiig 4 B4R
nlRe W k¥ T EEAE H (Matteini et al., 2002;
Healy et al.» 20045 Deering et al ., 2007). 7% Hh
Herb b e B W 2R R ISR A s A
Gt s, (AL N — ARG 1R — MW RUHE
B ST 7 U M R AT VT 4% 15 4 AU A 2 1191 2B A
IR ARRE LR R (Coulonet al . » 19865 Ding and Lais

2003; Zhang et al.> 2004; Kapp et al.» 2005; L}
&, 20100, 2 Gutscher 5520000 3 H P AR A A
BETE RS IICE J o 59— PR s 3t A A 5 X
07 RN I8 3 b PR o R P AR TR LSS ) TR (Pearce
and Mei, 1988 B Al 42 f5 7 Bel -3 5 | L 1) M 5 J5
il (Harris et al.» 1990) R R Y] o PPl A0 0
TN A R s v b S A0 s AR F S AT
VTV R 32 0 25 A B 1m0 o G (BE 2R A,
2005 ¥ A H A, 20065 KA KA, 2009; Zhu e
al .» 2009; FHEETREE, 2010), Zhu 5 (2011 & @ HIE
TAE113+5 Ma KB TR W ey, 33807 X 1
R IR S 352 2 R R 05 I 25 184 0

JSCE AT ARSI SR SR R T L, i
BE R A b T S 1) AR o AR ORI R AR Bk
DX s 2220 1S A U-Ph DUAE R I, 548k e AH
KM KR s FRe N 115.5+2.1 Ma, 5
DX sk b KOS 2 3 Bl 1 I AR A 4, T R IS (A
GEN KA A S ) 97.3 £2.3 Mas St T R 17
HEEN S 2 G U A 1A RS R AR . AR,
X Y5 ) O T 2 (R R O AR N
% M B 5 56 3 b RAIE Tk A e 1 B -
VLA SR A 25 RO 2 AH DG o S0 B B - K
R ol A3 T 5 e AT e 0 P B A V9 e R A (R A
W 5 | R K RIS 5 S G B 55 B, 2% B8 31 ek 1
KRS IR 3 B 3 DX 3 A7 Ay ) 7% 0 R 4 1 2 3%
WA DURR, T B 4 142 205 Bl I X 3 1 A1
SEAT LR GORA T (0 Bl A PR BT, DA, 285 OA R B A% K
BRA IR ) 2 A Iy R 1) s S B ] e v 5T
T 2 T AR AR [P A T R A DG, A 4 IR R s Bl T
BB vF 52 7 B FR AR DG, AT DX P A 0 K 4R
UGS RE iR
6 e

(D) BEREN 8 T R AT IR, HEEME
IRERAT DR BT FH G IR 25 A b RURLAE 5 7 LS A1 4F
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PRI AT A 068 o O™ Ji TR 40 0 A 9 I K L
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2 VB A
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