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Abstract

Located in the arc back fault zone on the northern margin of Gangdise, the Lietinggang iron polymetallic
deposit in Tibet is a medium-sized contact metamorphic skarn deposit discovered in recent years. The skarns are
mainly stratified and stratoid. The skarn iron polymetallic orebodies that occur in the skarn and marble of Low-
er-Middle Triassic Chaqupu Formation (T),c) are lenticular, chambered and stratoid in form. In order to iden-
tify the mineral types and skarn types and analyze the relationship between the metallogenic environment and the
mineralization type of the skarns, the authors, based on systematic microscopic observation of the skarn
minerals, utilized the electron microprobe to analyse the composition of major skarn minerals in this deposit.
Skarn minerals mainly include garnet, diopside, hornblende, epidote, chlorite, etc., and the skarns have typical
characteristics of calcium skarn. According to the association combination and replacement relationship of the
minerals, the authors infer that the ore-forming fluids experienced five stages, i.e., early-skarn stage, degener-
ation-alteration stage, early-hydrothermal stage, quartz-sulfide stage and carbonation stage. According to the re-
sults of electron microprobe analysis, the garnets are mainly andradite-grossular (And;g 37-99.89Groy 247905 Ura
+ Pyr+ Spey 9s—¢6.63), and the garnets always develop the zoning structure; the pyroxene is of diopside-heden-
bergite series (Dis3 56—99.91Hd| 61 ~44.55J00.08~5.11); amphiboles are mainly actinolite and iron-magnesium horn-
blende belonging exclusively to the series of calcium amphibole; chlorite is'mainly iron-rich iron-magnesium chlo-
rite; epidote is poor in Fe and Mg. During the ore-forming process, the ore-forming environment varied from
early-skarn stage to late carbonation stage, and the ore-forming environment at least underwent the conversion
from high temperature, alkaline, oxidized environment to relatively low temperature, acid, reductive environment.

Key words: geology, iron polymetallic deposit, skarn, mineralogy, metallogenic environment, Lieting-

gang, Tibet
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Fig. 2 Geological section of No. 2 (a) and No. 9 (b) orebody in the Lietinggang deposit (modified after Ma et al. , 2012)

1—Marble; 2—Granodiorite; 3—Granite porphyry; 4—Skarn; 5—Iron polymetallic orebody; 6—Adit and number; 7—Drilling and number;

8—Trench and number
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Fig. 3 Photograph of ore structures in the Lietinggang deposit

a. Massive magnetite; b. Veined magnetite; c. The disseminated molybdenum in the granodiorite; d. Self-shaped magnetite grain;

e. Pyrrhotite partially metasomatized by chalcopyrite: f. Early garnet metasomatized by magnetite

Mt—Magnetite; Mo—Molybdenite; Po—Pyrrhotite; Ccp—Chalcopyrite; Grt—Garnet; Chl—Chlorite; Ep—Epidote
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Fig. 4 Association and formation sequence of the ore minerals and gangue minerals from the Lietinggang deposit

modified after Li et al. 2016
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Fig. 5 Photograph of hand specimen features of skarns and skarn minerals from the Lietinggang deposit

a. Early and late two stages of garnets; b. Terminal pale-brown garnet; c. Light green columnar diopside; d. Dark green hairy

actinolite assemblage; e. The hornblende aggregates together with calcite; f. Epidote and chlorite skarn
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Table 1 The characteristics of skarn samples from the Lietinggang iron deposit in Tibet

M7
FAAET b 278 frx AT A RS M
. o W~ MR (0, AR, MR, B 0.50~10 cm
LTG-1-2 %ﬁfﬁﬁf@ AN BT K, T B SR, BT BT A B M SR
B
N o VoM~ B (., MIRHR, DoRi, T IL AR . s
LTG-TI-1 @ffiﬁﬁ@ 1wk SN T BRI R R TR AR R WA L b,
al T3S T H AL T (045
o o SR, RRIERAH, HUREI, B MEPRETE Sk R H T
LTG-T1 2 'ziﬁﬁmfﬁ 1sw PR, SR N, B S BRI, AR R AR, 55
= FIBART TR, TR A
e o RIS B, BBERLEH, Bk~ BRI . R R B AT R,
LTGAITT-1 WE;&Eﬁ“ sw i R WSBRIAATT . ST IL. Th AW R ANRL R, B0
Slebt T
. RIS, R, TR A, AR, TS,
LTGAT-2 e L s TERES BN, TEA S AR RO B R G, B W
TR
" e REM, MBEREEH, Bk~ BRI, R E SRR, N R
= A b A B w
LTG-V-1 R AN YR T A TR B TR AR 35 mm (5
— e . Y IR R
I g ROURE. REE, MRARGH, R, BT LARTA.
LTG-IV-2 Eggg%ﬁﬁ “?igw B RIREIN T BERA FS R B Rl W B A B R
8 “ BT S o
S B, RSB0, SRR, HURME. N WA
SR s = R AR o N N e e
LTGIV3 kﬁﬁLWF“ Wzgf” ARENE AR R, 7R TS RERENRAARE. S8
= LRI, B
Nepge  FRERIBE, ARRERGH. SR, LR 10 om 1
LTG-IV-5 TR A PRI, B N AR A R A, (LR R R e
S B {4
R e RRE-SRE, YR, R REROUBRA, ORA. TR
LTG-V-1 %ﬁ?MWEW V;gg@ Nl WL B RE R, ol AR R e R R T
o FIBET . MNP
T FRARRAR  IBHIRE bR, ThRAW IR 0.5 om FIFRIE R B ARG 4R
Ay it Bt AT TR 67— (N T S (038 2 B
o002 1o FARARRIRENGE, KGN, HRKE, LEETTERE. RRA
PDO2S08m  AEEE RS o SRR, T, SRR AR 40 %. A K
: TRARAEEAEEL, 2E TR GGEE
'\ WA~ WA, LA, HONIE, T URTIENE . G R
PD0268.9 m &ﬁﬁﬁmfw ;gigz BMAGEGELT . R ER TBEL B LR, LEm TS,
: G T S R RY
o0 1 AR REEE, R, L RS, KOV .
PDO-89Am AT R 2 ISR . e ol AR B A TR BRRER G, 1k
: B, TR T
S S TR R, R R, JORMEE, SRR R T
PD02-105.5m W%’iﬁ,j{f# 105 5 m A HIR AP . N AT AL TN EN, SRA 2 WS
: 5T
I FRTHB 7K2702 TARAET R, RN, HoWiE, FIH RR TR
A 108.0 m 4 BT . BOE R LA TR R AR, G T e

JXA-8230

15 kV 20 nA

5 pm

GB T15074-2008



$36% el ZEOMAE: PR MR SR AT AR A 0T AR S e iR S 1297

Kl 6 FIE X R -RA0 Y% s T RHAE
a. ATERDIRES B AR =D b, B FE R A LS EC—): oo AWEMIAR A d. AR AR & AT
R AC=)5 e BADRMEALEERC-D: [ REB T EMEEABR+); g BRIRHEAEAEAEC-); h. RBO—FEEAHN
FC=5 i HOgE T anmmaCH); . RO S AEAE(-); k. AR TS aNSmasEsh+); L REagRA(-);
C+) IERZ G (=) Bt
And—458AM AT Gro— B8 A s DB A Ac—PFHE A Hh—MINA; Ch—%ef1; Ep—%k7if1; Cal—J7 A1 Cop—B4H
Mt—WEEA" s Mo—HE4E0™; Py—3HE8A"; Gn— 780"
Fig.6  The microscopic characteristics of skarn minerals from the Lietinggang deposit
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Fig. 9 The compositional section diagram of garnets with zoning structural from the Lietinggang deposit
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Fig. 10 The correlation diagrams of major elements in pyroxene from the Lietinggang deposit
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