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Fig. 1 Sketch map showing geological-structural features of the Woxi ore field and its adjacent areas (a) and typical

NE-SW section of the Woxi deposit (modified from Luo et al. , 1996)
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Fig. 2 Generalized stratigraphic section showing the location
of orebodies V-V and typical textural relations between
stratiform ores (S0), stringers (SV), discordant
veins (DV), and alteration blankets (Alt)
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Fig. 3 Macroscopic features of two main mineralization types in the Woxi deposit

a—Stratiform ores and associated “bleached” alteration; b—Typical and close views of stratiform ores: banded 1o finely laminated stibnite (black),
quartz + scheelite (white), and silty clays (gray); c—Stratiform ores illustrating soft-sediment deformation. Note the relatively undeformed footwall
and hanging-wall metasediments; d—Asymmetric, small-scale folds of barren quartz-carbonate layers (white) bounded above and below by undis-
turbed metasediments, indicating soft-sediment deformation; e—Quartz-scheelite stringer veins and veinlets subvertical to overlying stratiform ores;

f—Locally observed discordant and cleavage-filling veinlets of scheelite-quartz crosscutting stratiform and laminated scheelite-quartz ore
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Fig. 4 Photomicrographs of typical ore fabrics at Woxi

a—Fine lavering of stibnite, pyrite, scheelite, quartz and sericite. Note the sharp and conformable boundaries between different microlayers. Pol-
ished section, nicols > ; b—Micro-layering of quartz, stibnite and pyrite. Note the s-oriented microinclusions (black, predominantly quartz and
sericite) in stibnite xenoblasts. Polished section. 1 nicol; ¢—Fine lamination shown by change in grain size and form of stibnite crystallites parallel
to the schistosity (left bottom to right top) illustrated by elongation of stibnite grains. Polished section, nicols X ; d—Twinning stibnite xenoblasts
in fine-grained stibnite aggregate. Polished section, nicols > ; e—Elongation, undulating extinction and curving of ductile stibnite crystallites around
rigid quartz aggregates caused by tectonic deformation. Polished section, nicols X ; f~—Tabular scheelite crystals bounded by pyrite and quartz mi-
crolayers are fractured and cemented by carbonate. Thin section, 1 nicol; g—Geopetal scheelite texture in calcareous slate, with concave indicating

upper surface. Thin section, nicols + . Abbreviat; cab—Carbonate 3 py—Pyrite; qz—Quartz; sch—Scheelite; ser—Sericite; stibb—Stibnite
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Fig. 5 Typical ore fabrics of the Woxi deposits

a—Soft-sediment deformation of banded scheelite (white)-stibnite(gray black)-quartz ( gray) ore. Hand specimen under short wave UV-light; b—
Quartz-scheelite veins/veinlets crosscutting laminated scheelite. Hand specimen under short wave UV-light; c—Partly folded, micro-layering of very
fine-grained pyrite, quartz and sericite. Polished section, 1 nicol; d—Subrounded to irregular, crustiform pyrite. Bedding: diagonal (left bottom to
right top). Polished section, 1 nicol; e—Median- 10 coarse-grained, euhedral pyrite disseminates in stratiform ores. Bedding: diagonal (left top to
right bottom). Polished section, 1 nicol; f—A pyrite idioblast comprises an inclusion-rich core overgrown by an inclusion-free, homogeneous rim.
The microinclusions (black spots) consist of sericite, quartz, and rutile and are oriented roughly parallel to external bedding/lamination of host rocks
and ores (si fabric). Polished section, 1 nicol; g—A discordant quartz-pyrite-carbonate veinlet in altered slate with pyrite disseminates. Polished
section, 1 nicol; h—Native gold (Au) in stibnite. Polished section, 1 nicol; i—Native gold (Au) locked in pyrite euhedra. Pclished section, 1
nicol; y7—Fine laminations shown by different grain sizes of quartz and pyrite. Stibnite occurs as fissure-fillings. Thin section, nicols X ; k—Stibnite
infilled along two sets of microfissures in quartz aggregate, one of which (left bottom 1o right top) corresponds to the primary bedding of the sedi-
ments. Note also the elongation and undulating extinction of quartz aggregate. Thin section, nicols X ; |—Cataclastic quartz with different forms

and grain sizes cemented by stibnite. Thin section, 1 nicol. Abbretives of minerals as for Fig. 4
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ot %k a9 £ B B R (Bonatti, 1975; Hekinian et
al., 1980; Cann et al. , 1982; Robbins, 1983; Rona
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1997; Liiders et al., 2001), —&ikR, kil BE HAE
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FHEARBMED FeSi AL TIRY. ERA
A HSEAA.BEA . FeMg S EBR A
(Large et al., 1989; Leblanc et al., 1990; Cas,
1992; Large, 1992; Robinson et al., 1996; Sherlock
et al., 1999; Doyle et al., 1999), TidE k th B TLHR
WL R B A A A BE S BB BT IRWIE BA
X, G FULBE K SEDEX & Pb-Zn-Ag 4
JBH K (Hamilton et al. , 1982; Strens et al. , 1987;
Goodfellow et al. , 1993; Sewell et al. , 1994; White-
head et al., 1996; Fernandez et al., 1997; Large et
al., 1998; Sangster et al., 1998; Paradis et al.,
1998; Cooke et al., 2000) T H K(HHFLF,
1997) B A A H KR (Clark et al., 1991; Maclntyre,
1992) .Ni-Mo Z&/BR# K (Lott et al., 1999).Sn-%&
LR K (A %,1989a;1989b; 1990; 1997; Jiang
etal., 1999) A RIS MB YR £ T IR (Zheng et
al., 1993; Gu, 1996; JHE# %, 2000; Emsbo et
al., 1999; Gu et al., 1996; 2002d)% ., AL
RRBY IR, ART BT KiERPHS —
HERA,

3.1 TEEERENAHFIER

EREEMNERHURE |, KBV KT ER
THNBEAEENFEREFENHFAY . AH
V. E&AaRMmein tMERNPREE S E
I&F R ZECRE (B 2. 3a-d. B 3. da-c),
IEMTE S Z VLRV I (SEDEX) 28" B HF F 031 49 3R

(&%, 1989a; 1997; Large et al., 1998; Par-
adis et al., 1998; Jiang et al., 1998; 1999; Emsbo
etal., 1999). TERMME, BRT &R T &
MU E 5ETRAMERERIVRE R L 8%, XY
FRETREER-ERMEMRZEH. H—HHE, K
HWRT AR RERY EMHE LT B4 K- KR
B R L B s IR IR M E 1 R B TE R B
s (E 3c. B 3d. B 5a) , B8R T RET MRS
B Rl Et

ERTEPEXRFZEREEAERYT . B8
TR S ARSEAFIIRYRARRIEZES
FRRABR R L X FEFENBRILEH, &
HRYAENTRE BEHNEE B, I EE m &
e EFGEMEOKE FEXIE. FRWRLEZ
[ FESR R BE b B ALk AT LS (B da.4b) , HNIL
A AR RS 4 R R R
A4 AMEHREY (Large et al., 1998), Cooke % (&R
Large et al., 1998) ML-FIRIIR , A KRR /E
SURFIIE i TR - 3 AAE RTE AR, & ) B 2 10 Bk
ATYMIE SRR R, XS EARERER
TR EREG WK

RERET KT EREET RS RERE
FAMEALE T EE &, BR AR (1~ 5em) KER
REBAREABNAR K H kD £ ESCRT A1)
B LRI B (B 5¢.5d) . BRAREE , BgiFR A
BROR 2R - BRI RS54 (Foley et al., 2001),
R AR BT K P LR —f B
(Eldridge et al., 1983; Large, 1992; Poulsen et al. ,
1996; Gu, 1996; Foley et al. , 2001), HBHE AN, X
MEMEL2RTEH ST ARG SBKBETHSHM
RERHRETWEEEREBBRPERY, B4
RIEY ATES BT ELHAY Fib 2R AETA
VRBEETMAERN . PN ES THE
AT R AR BOR D W TE AL, (B A AE
R FRRHET SR SH R FAHEARBZER 4
(B 5d)FFRORE , E—F R, NG E#b3E R
AESEYREBE(ELDWATEEER, KR
TR, R EREGHHMBERT ESHD M LR
RV AEPRERETNRATYIXEZTFERNEEH,
RREIEERAMETR S 2T EARREYE
AR . Ramdohr (1980)#8 i , 5@ F 48 B4 /E FH T B
RN RERAHESESEANESN, B
EREFELT, EMNEERZTRENEART AT
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FEE IR H IR R R A FEEE | B R HEH AYEE
ARG (FEPLR B, B i H#E 5 W I 3E 4 b HE it
PR FEMIIRG I, TTRBEKERAUTERA
AR TL R R 5 NBRA LR FARIEIE W)
FHEH B ER . I RT RN HH(SRRE &
SAEMARZHAEEITH)P Ak, kA TR
8, Pk B IF B BRZS B SR A AAE , RFBIE RS
T W P REEE T R Bl TRE R T
A, KN ERBHYMREERETRELET TR
WK AR A E A KN J1 X 38, (Large, 1992),

REF KRS, BRE KT & F & k25 4958 B F0
BEEHRTFEAME, XS5EFEEEN AR FTHE
KR KT RBNAREEARNX G, 55
MERBABEEH THEEZENBRIUANE N Z
()M Z/EA, THEYRT TR F 7 K=K
SR F o AN (Dubé et al. , 1998), EFHAN, K
BRI RAFHNERM KRS Lk —H, t

RERAETBERANTY . T&ME&mMMmAEd LR
AT AR-RRERE, 2 5IRET B Z AT
R 2 Ja W R RS s R A B ™5 T AR
PhASTE R FRVE VR E0R PR E E 1) b HE M 72 s L
HE— A EMMmE,

PRI AL T EREZ T LA T &8
EMEE KT L&, ESMRAEY KPHFHEAE LA
£ (Gemmell et al., 1992; Whitehead et al., 1996;
Robinson et al. , 1996; Sherlock et al., 1999; Doyle
etal., 1999), FEHWN, FAETIRBRHEN NS &EE
A HE AR R R BRI AR BRCIR B 1k LA B LS
BZERNERXR. THNEEARARER, By
EHAM, AR R EMBRARER. 8-
WERE LA = FILR B S LR A H (T &R
), L KK EHem o S8 (ERe e, B
WETBN XA R BREFERD T L), B
X LML FPLAYIR & IR IR (B &R ) o
3.2 MARTER-THABMFEER

FMRE L, 2 - T Ve AXT IR BT KA
s - ORWEY B 5B R 2 HEE; @ F &R
VAT /88 MBI OF M AR LR
U2 S AR BRI IE o

HMMRE L, ZRERAGEILERANT AT Y
MpkAaT YMMERELBMAE MK, »—HH,H
?KE]E‘%%EE%&H@%EJEE-E%H@%%EQ
HETHRESEPHHRARNER. %y . B84
K HETFHEMRENT D EERRBRENSEH(E
4f B 5k), T 2B 1 # ME 6 9 I BBl 2 W) 4 4 A0 25 il
hik(E4e). AN, BRARZERRHEHESS
TN R A e R [R] B g BB Y R R B BT I
(B 51 38R T —Rk A f 1 B 1 B i “ S5 3
75" (Marshall et al., 1989). P MM ELT Y
BESI W BUREE . /s BB ER B KERR
WA T ) A48 e T F/ERNAFE
TEMRERT ESET AN ERT P EHREE
EE MK, BFARN(E 40) , XIFHETF LUREZF0
AL R B AN FBRER N EL SR AEH (Pes-
quera et al., 1993),

4 & ®

BRW P T IR (SEDEX) B FRl R

PR MHREERL . 5 KA4EBRENAR
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SRR EEA O HLY a8 S A% kT
FEUURRY) OB ED BURG ) S B R E FIAG R 1 &%
wAR EERIE; © BAKERT RS EE K F
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;@ MR R WABREM; © BT ESH
TEBTET YR EEN s HA%E, SFZ K
SPURB R A TR b 2R R R 4B CRE
DR B EMmAZEKERRXR, EA TT 4 5HH
RAFH Bl R T . & R TE BUS 8928 -2 T 4
A REEEZBT MIRETES R BRAUETTE
/N S AL S (B AT R AR 0 AL RO B AR R AR
AR T A AME,

KT 7R PUBREE T R IR IR IR, 3 BE
IR S RBA K I PR E E 1 _E HE E iR,
WAL WS . Wy E AR,
Rt st A s DUBUE A, XS B T bk e
BE ZFPRSKER NI, G HRRAIEHERL
RV ETR S B NP, L0 Bk K # K
R &, BRA X LML AP KR S LR N
e o

¥ W FATHETRIMAST ZHERET
I KSR RS TR L EG R B RE &t
EXER A BN REE PP 2R HFR
HRE RS R By, BB X HE R A %8
R RRBE RN, RN
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Ore Fabric Characteristics of Woxi W-Sb-Au Deposit in Hunan and
Their Genetic Significance

Gu Xuexiang!, Oskar Schulz?, Franz Vavtar?, Liu Jianming® and Zheng Minghua®
(1 Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, Guizhou, China; 2 Institute of Mineralogy and
Petrography, University of Innsbruck, A-6020 Innsbruck, Austria; 3 Institute of Geology and Geophysics, Chinese Academy
of Sciences, Beijing 100101, China; 4 Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract

Ore fabric studies of the Woxi W-Sb-Au deposit on macro- to micro- scales have revealed that the deposit is
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of syngenetic hydrothermal sedimentary origin. Ore fabric evidence for a syngenetic origin mainly includes: (1)
rhythmical, fine layering/banding of sulfides, scheelite, quartz, and pelagic metasediments, (2) folding of both
ore layers and their host rocks, (3) soft-sediment deformation due to slumping and synsedimentay sliding, (4)
colloform textures of fine-grained pyrite, and (5) abundant si fabrics in minerals of pyrite, stibnite and schee-
lite. The intimate spatial relationships between the stratiform ores, the stringer veins, and the alteration blan-
kets suggest coeval deposition of the ores and their host metasediments. Postdepositional metamorphism and tec-
tonic deformation chiefly resulted in recrystallization, cataclasm, dislocation, and small-scale remobilization of

minerals.

Key words: geology, ore fabrics, sedimentary exhalation, syngenetic origin, W-Sbh-Au deposit. Woxi, Hu-
nan Province
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Intergrowth of Wolframoixiolite and W-rich Manganocolumbite in
Dajishan Tungsten Deposit, Jiangxi Province, South China

Zhang Wenlan, Hua Renmin and Wang Rucheng
(Key State Laboratory for Mineral deposits Research, Nanjing University, Nanjing 210093, Jiangsu, China)

Abstract

The Dajishan tungsten deposit in Jiangxi Province is of quartz-wolframite-vein type. The mineralized gran-
ite is an Early Yanshanian granitic complex, which consists [rom old to young of medium-megagrained porphy-
roid biotite monozonitic granite, medium-grained muscovite alkali-feldspar granite and Nb-, Ta-rich fine-grained
rare element muscovite granite (69* body) .

The Dajishan tungsten deposit is associated mainly with the second stage medium-to-fine grained two-mica
granite. Some aggregates of Nb(Ta)-Mn(Fe)-W complex oxides were found in fractures along the borders of
wolframite or scheelite. Back-scattered electron images show that the aggregates consist of two components
whose brightness is different from each other. The darker one is columbite, whereas the brighter one is consid-
ered to be wolframoixiolite, a complex Nb(Ta)-Mn(Fe)-W oxide mineral. The wolframoixiolite is intimately in-
tergrown with manganocolumbite, and changes gradually in composition into W-rich manganocolumbite. Con-
sidering their modes of occurrence and EPMA data, it is held that the intergrown W-rich manganocolumbite and
wolframoixiolite are related to the third stage Nb-Ta-rich fine-grained granite. The granite was enriched in Nb-
Ta-rich fluids at the late evolution stage, and such a type of fluid must have replaced the early-formed wol-
framite, leading to successive crystallization of wolframoixiolite and W-rich manganocolumbite. All this suggests
that there probably exist a wide replacement range between wolframite and columbite in the nature.

Key words: mineralogy, W-rich manganocolumbite, wolframoixiolite, isomorphic replacement, Dajishan
tungsten deposit
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