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Abstract The Tumen fluorite-Mo deposit, Fangcheng County, Henan province, occurs in southeastern Huaxiong Terrane which is
north of the regional Luanchuan fault. Hosted by inter-bed fractures between marble and schist, orebodies are strata-bound lodes and
lens occurred in the outer contact zone of granite porphyry and host-rocks of reversal wing of a geosyncline. Main minerals of ores
include fluorite, sulfides and carbonate. According to the crosscutting relations of veins and ore textures and structures, hydrothermal
ore-forming process are divided into four stages characterized by mineral assemblages of (1) white fluorite, (II) Mo-bearing purple
fluorite, (TIT) polymetallic sulfides,and (IV) carbonates, respectively. Fluid inclusions include four compositional types:; NaCl-H, O
(W-type) , CO,-H,0-NaCl ( C-type) , pure CO, (PC-type) and daughter crystal bearing (S-type). Microthermometry on fluid inclusions
in fluorites shows that the homogeneous temperatures of stage I range from 300 ~420°C , with majority of 360 ~410°C ; and those of stage
IT, range from 180 ~380°C with majority of 220 ~300°C. In correspondence, The fluid inclusion salinities of stage I are up to 49. 68 wt%
NaCl eqv. , whereas those of stage Il are no higher than 13. 07 wt% NaCl eqv.. From early to late stages, the densities of W-type
inclusions decrease from 0. 88 to 0. 84g/cm’ , and the densities of CO, in C-type inclusions increase from 0. 66 to 0. 82g/cm’. In general ,
the Tumen Mo deposit has been formed by a medium-to-high temperature ,high salinity and high-contents of CO,and F fluid-system, and
is genetically attributed to intrusion-related vein type hydrothermal system developed in intra-continental setting.

Key words Tumen Mo-fluorite deposit; ore geology; Fluid inclusion; Intrusion-related vein-type deposit; Qinling orogen
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Fig. 1

Sketch map of eastern Qinling Mo belt (slightly modified after Li et al. , 2007)

1-Huanglongpu; 2-Shijiawan; 3-Jinduicheng; 4-Mulonggou; 5-Yechangping; 6-Yinjiagou; 7-Shibaogou; 8-Shangfanggou; 9-Nannihu;

10-Sandaozhuang; 11-Majuan; 12-Huangshuian; 13-Leimengou; 14-Yuciling; 15-Donggou; 16-Qiushuwan; 17-Dahu; 18-Zhaiwa;

19-Zhifang; 20-Taipingzhen; 21-Tumen
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Fig.2  Geological map of fluorite-Mo belt in Fangcheng County
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Fig.3 Detailed geological map of fluorite-vein type Mo deposit in Tumen
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Fig.4 Profile of fluorite-vein type Mo deposit in Tumen, Fangcheng County ( Ye et al. , 2004 )
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Fig.5 Photos of outcrop, ore specimen and microscope of Tumen Mo deposit

A-Mo-bearing fluorite lode ; B-white fluorite cut by purple fluorite; C-purple fluorite cut by calcite-sulfide; D-calcite-sulfide cut by carbonate veinlet ;

E-molybdenite occurred as foliated structure which filled into cleavage of mica, or growth around pyrite which showing metasomatic texture; F-quartz

in calcite-sulfide stage showing wavy extinction
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Photos of fluid inclusions in fluorite at Tumen Mo

A-the primary inclusions in fluorite ; B-the detail of the box in photo A ;
C-W-type inclusions in stage | ; D-C-type inclusions in stage | ; E-the
C-type inclusions in stage I ; F-the PC-type inclusions in stage [ ; G-
the S-type inclusions in stage |, and daughter mineral maybe of
sylvite; H-the S-type inclusions in stage Il , and daughter mineral
maybe sylvite; [-CO,-rich and daughter mineral-bearing inclusions in

stage | , and daughter mineral maybe of salt and sylvite
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A-C-type inclusions in stage | , showing it containing carbon dioxide;

B-PC-type inclusions in stage | , showing it containing carbon dioxide
and methane; C-showing the composition of host mineral
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Table 1 ~ Microthermometric data of Tumen Mo deposit( °C )
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A-Photomicrograph showing several FIA of fluid

inclusion of negative crystal form in fluorite; B-
homogenization temperatures of W-type inclusions distributed

in A; C-histograms of homogenization temperatures from B
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(E9C) , k% 380 ~400°C , J WA [ B J A= A 2 A4 1 L B
TR 5 £ R 43 A0 A IR A A 28 MR R W] B AB— A BT 1Y
FIA, FOMGR B AR X £ oy, S22 226°C 5 235°C 5 5340, 17
S B A, L — R E 2 171 ~ 243°C, 5 LA A4
AR 38— R BE S BB AR, 6 AR O v A= i R 182 20 J
FERMSZN . BASRUE, WSS AR Pk SR R - 10.3 ~
—0.1°C , %R IELEE R 0.18 wi% ~14.25 wi% NaCl eqv. ;

92.7°¢ ' A %‘53.11"0,' B
20
- i

5 Ca
5“ ’.
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K10 T8 # A S 2RI 7

A-FER(22.2C) TS AL T A 22 IR B-NE IR ZE 328.
4°CH, A Eh TS B, L RIE 5 C-AREETHE 2 407.5°C
I, 47 3T A A = B E — VR D-Zd8 A, 1 R e S 7E
414.3°CoE4THR; B4R THR = 483.3C, LT R84 K
F-JHIRZE 575. 3°C I (i3 4% 111 T B e 3k B AR BRI ) , i 4k
GAER BRI —

Fig. 10 Schematic representation of the determining of Th of
S-type inclusion in fluorite of Tumen Mo deposit

A-S-type inclusion in room temperature; B-daughter mineral melting
slightly when heating to 328. 4°C ; C-the residual of last crystal grain
when heating to 407. 5°C; D-daughter mineral disappeared in 414.
3°C; E-bubble enlarged in size when heating to 483.3°C ; F-bubble

continuing enlarged, but not homogenized when heating to 575. 3°C ,
which is the limit temperature of machine
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(F1),

CRAUFER BN AS R, 2 R AR, 1
FIR TR WA PR, @ U R T 0 =4, Y R RO 2R
S T, A S B ARG 2 [ A CO, 45 Ak I Ry - 60. 4 ~
=57.6°C, LI ZEAAR I A LS B CO, 41, iB AT HoAh B 47
S#oth g e sl ry & CHAEY) A (1 8B) ; A
YIRS — 1 ~ 10°C 4R IHOR A AR B R & 0. 02 wi%
~16.55 wt% NaCl eqv. ; CO, %R ¥—iEJE N 21.3 ~31°C,
AR — WA FLEEARTE 211 ~328C (R 1, & 9) If 578 4>
Y — WA o

S KA FE AR B IR I3 A (B T, R A L A, - 5
SEJTPRCHRFIRG IR , HET T R S 7 ER AL (18 71) 5 KAy
AT RS R (E110) , F TR R IR A 110 ~414°C B
JERUTHER  7E 274 ~ 400°C I 58 42 1 — Jy WOAH , 503 A8
KL TE 362 ~400°C 58 43 1 — R SUHH (A B 2 Ry ik 575.3°C
hRse 4t — (B 10) )5 m AR HER B, 28. 27 wi%
~49.68 wi% NaCl eqv. ; {HZRFT I & 14 25 RLEE I T <00
THAIR T, A7 R TE 500°C IR 5E 4T 5% .

W B g iz Ay vhal O W2 (C 38 RL RN S A,

W A0 BRI A 2B (UK A B2 44 ) B R A0 A,
SEONBREF T FIA LA 2, (52 0 i B0 — 2, 45 B S e Ji
AR AR, VKRR - 9.2 ~ - 0.2°C XY ER
BEoK 0.35 wt% ~13.07 wit% NaCl eqv. ; 4RZETHE , (U1K 4
BB IR LS — iRy 181 ~379°C (5R 1),

C RN RRE S W IS, AT 4 34— B 9 A
AT BT R s C 286 ZEMA VR IR 2R J5 IR, i 7
AL B LR R /N, 2F 00 R A0 ), Jo vk e

R2 RUEERFEBEEREER

Table 2 Density data of fluid inclusions of Tumen Mo deposit
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WLEE B AN CO, MR ; TS WIIRALIRIE N 5.3 ~9.8°C,
H L RATHOK AR AR 0. 43 wi% ~8.51 wit% NaCl
eqv. 5 #E— 28 [, o]0 4% CO, 7R 7> 49 — % 9 22.5 ~
31.4°C, R0 — W, AR SO —; 4kSTHlL, f 5k
TRZH G A — GO, B SO — 35—y 188 ~
298C(#1),

S JAL MR LR PRAL o0 A, AR I A R AR T
LEMEEAR, Al RESS R (B 7H) 5 THE, 22/, £F 292°C i
s B OB R IATTE 243 ~298°C ks Tt il
K BEBTELRANFT (<600°C) IRARRERE RIHK (K 1) o

4.5 B RBEZERE

R R R, W 2K F1 C 2 £, RAAR
R R e

Xt WAL IR MR — R B LA BT SR A A ER BT
FIFAXPGE B BT (1987 ) FFH4L 1Y NaCl-H, O 75 i A B2 A 1)
I D = A + Bt + C° A0 2 BT 35 2 — B R
AR (3 2) o BBRE @ H A By BOR IR % 5
0.81 ~0.97g/cm’ EEAHAT-FET BB A 0.75 ~0. 94g/cm’

Yt T C 2t ZE . MR Touret and Bottinga (1979 ) 4243t
Hil Tt CO,HF—IRE K — X5 CO, %Ak R,
AR C R CO, % (£ 2) . RS A
AT B R 0.5 ~ 0. 68g/em’ | 58 (5 W A7 - W5 41 7 By Bt
5 0.33 ~0.78g/cm’

FH AT, MRS, W2 SRS 3 P-4 0. 88g/em’
JB/NE] 0. 84g/em’ , C RAUZEIR CO, Y 145 0. 66g/ em’ 14
41 0.82g/em’ , C AR CO, I RE G T W S tu ik,

Bt GEXURY EERR DR H—iRE(C) (W% NaCleqv.) ¥ (g/em’)
W 52 171 ~450(L) 0.18 ~14.25 0.81~0.97
[=REk el iieE =Rk e
C % 26 211 ~328(L) 0.02 ~16.55 0.66 ~0.68
Wk 31 181 ~379(L) 0.35 ~13.07 0.75 ~0.94
SO OB HOEN
C% 14 188 ~298 (L, /L4 V) 0.43 ~8.51 0.31~0.93

5 Wi

5.1 R mEEN

AHT IR R A7 B B @A P AR 0 R R A
VAW MO F i & A /D W2 (PC RN S 28, L™
WKL, H,0-NaCl-CO, = CH, fA R o 58 (U A7-HF A By
B R B, S s P R LA W2E A C 0 3,

B PCAFN S JEaL I, JERUA M AL U H, 0-NaCl-
CO A% .

A A L, 7 AT RO A A B A R AL
e HEEONBIER T R PR (54 @ A — i
300 ~420°C , W {F 2y 360 ~410°C ) , B it 40 B2 B A1, JE2 I
TR AR B B (35— R 180 ~ 380°C , I {H y 220
~300°C; [ 11) 5 A EE A B B 5 @ - B Br B
T, R L DX W) 200 ~260°C U A LA
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Fig. 11

FEF AT R A, R R AR T ARk, A B BEER
Y FEE T (EhEE A 0.02 wt% ~49.68 wt% NaCl eqv. , L £ i#8
it 60 wi% NaCl eqv. ) , 58 €075 47 -FEAR D™ Wy B o3 A 3 B A 742
(£ 4 0.35 wt% ~13.07 wt% NaCl eqv. ) , W F I, i {4
R A AR A (1),

TO &R B ] R ST, A A B, T
Al TR SETH R, BB S A SO T 2%, RIVSE o <t s A
IR — | LA L BE & 7 S A B IR P R 222
MGG AR R AR 0 5 A - B, ek,
ARSI R Bl S F 12 08 a1, BIGE 1T 25 2807 1) B 231 2R
TR EN—  ULBH R B F A R T BE R R A i A
SR E RTINS

25 P FTIAR, 1T A f 2E A DCTRB Bei W et i
BN E R BB C 28 W2, HR I Kk & HR Y H, O-
NaCl-CO, & % , EhE 5 0. 35 wt% ~13.07 wt% NaCl eqv. , i
J3E RS 2 AR, 2 T I 2R 220 ~ 300°C, J&8 T il
R A

5.2 WKRKRE

A SO ML RIS W, 115 A1 KR R Y RO 3
RLA P - R R LR BT R CONRRE , I AR
MR V5 CO, M3t LIRS SR AR ™ 3R G, T 5 30 4 v T A
TR ISR FR G5, R A Al AR 5 85 55 1 S 45 oo i AR i
JRAZR S8 A0 — B (BRATT 56 4, 2007, 2008 5 BRATT 5 F1 22 4,
2009) o F L AT H I HE T R 2R T S ERCE,
PR -5 22 AT D HEL T 5 5 AR P A A A v T A T
TR RGN L FHRAL T AR, A , AT IRES 5 A
AT

Histograms of homogenization tempretures and salinities of fluid inclusions in Tumen Mo deposit

LRAEH KB ICRBGR T RS2 BCR BR80T R 5
1 LB RAFTE B3 2 AR AL Z AL ( Groves et al. , 1998, 2003 ;
Walshe et al. , 2005; Mernagh et al. , 2007 ; [EAT 555, 2007,
2008 ) , 4 AAT i HE A0S 08 FELAR B, 20T ki H, 0-CO, +
CH, = N, iR 22 14, 2R R A L AR = 54,
0T AR A AN R R R R S8, B R T R
B RGN FNZ A 4 (Groves et al. , 2003) , FE A
= MR — A R 48 (Walshe et al. 2005) . R4S, —
B IHO B 5L R M BT A A SR TR A ] 22
AT AT AT TR A BIBTFE (Groves et al. , 2003 ; Mernagh et
al. , 2007 ; PRATT5E A, 2007 ) A Hh T SR A CE AT R R
ARG IAUFHE (R 3) .

W3R 3 PR, 258 L VR R 3 S50 A I A £ 2 (A RRAIE
XFHCE N S SR A EE KRBT IR 1 M8 FFAE (Mermagh et
al. , 2007; BRATHAE,2007) , FA TN 0T8O+ i 5
IR B S A A A IR AR PR

5.3 EA-SHHIRT HLE

A SRR IR L R SRR (W AR L s T 3L
B B BRI, 3 N R A S - IR E AN R B B 10

XFHAAY YRR, BT R T KA S s
Z 1] 12 () 24t v, 0 )2 TR 7 8L, S ) R PR — 3 b B
T PR AR R R A 2, BB /IN AN RN,
PR BB A S, F8 R KA & E B A0, o L e
AT AR R 1) Ca TR, MR A K F IR AR
PRI 43 IR FIAR (1997 ) AR 45 X5 52 75 RE R 338 1L - %L1l
SATRIEARE RS FOH SSRGS, LR 47 FIE
Ko B R B SME AL A s (E KBS ) a0
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Table 3  Comparison of representative characteristics between Tumen Mo deposit and intrusion-related deposit

S5 AEHERKIET (Mernagh et al. , 2007)

R ITEAA WK BT R

P TR AR G N B RETE T S5, BOR Rl

PR TR A R L 5 TS B P SR B Mk 7, 87 R 22 IR
PEAEAR AR BT P ] 2B B R v

BRSO | FLBR IR AN A 02 8T 5 R
RiE

ST ABRAR P fhici

Rl s i i R s (A e A i R AL
55) BEOARIR AR 20 4, o TAT T8 125 ol 28 A D 2 T B A AR
H S AL Sy T b o A

WA RGER T 3 P B R . CO,-Hy 0 B \NaCl-H, 0 B K
& T AR

JAT AR 2R R A3 S R T BE Y H, 0-CO, fA 5, AT DL /b i
CH,FI N,

T A A AR B AR R, Oy 140 ~550°C
W ARG S WA K, 20 & KR RR, LR R

FEARIE BEARLTE BTl O ~ 36mass% NaCl eq. , & CaCl, i3
{AHA] ik 50mass% NaCl eq.

A RBEASAE R ( < Tkm ~ > Tkm) , 7EH175
( ~ <5km) , R AW AR AR LKINE A X

JT AR S G AR R, ZR 04 3 LA dec LR
R TAERKIBEASMEMLAT , 07 R R TSR R B F0R AR
ARERABLZ B )™ TRV R4 0 3 S B S A A

W RLLE AT BRR ™ 07 A A R ROR SRR S 4 1

Bl k28 o A AT O R B AL R I A A LS

AW RFARDIERA] 534 CO,-H, 0-NaCl 2 4 CO, B NaCl-
H,0 BB & T il e

TR EE R B AN B CO, MRIEHE, th T B BERy CO,-H,
0-NaCl = CH /A&, 78 2 11 B BLA H, 0-NaCl-CO, 1R 2

T EE R —IR B2 180 ~380°C , B2 220 ~300°C

BRI bR, A BE R 3K 49. 68 wi% NaCl eq.
o B RER B K 0 ~ 13.07 wt% NaCl eq.

PR T AR5V e M Y LS TR AE R A R O, T IK R B IE
KBEA K

PEFRAE F OCER 5 RS (2004) AR 348 DY HLE &4 09 20 A 4
AES5HATH BB R AT A A, DU LR 5 AR R L2 i 73
St R A F ORI TR S BT oo A (i A
LA-ICP-MS U-Pb 4%}y (844.3 £1.6)Ma (MSWD =0.86);
FLREARAE,2008 ), P HLLE a0y 132 20 19 7 4 (v RS
2004 ),

TR TV A - R E R F TR, T
BT - K50 X% A6 £ i KT 30 x 10 0 R,
2008) , 1 F 7ERR P& 1A P 3535 1 29 0. 08% (5 /M JE 4%,
1998) , [t , BEHR AL 30 x 10* L H AT i (19 F U0, i 4
ISR 2 x 10”0, BRAL B 2 A2 B 8 2. 8g/em”, Tl B
AR N 0. Tkm® . N 3 ATRLE 57 KN IE K
KA RRURER /N ARXES L B B A T i) F Uk B
DX W32 £ DY L S (AR S L3 SO A )z AT SR SR F
TLER, PRI, NI A BER UL, Ay 2 A 41 (L™ ) R R ) B
A RER H LR U R AR EIGE T, B F TR I
TEXTT Mo Fy iz K JIVEA B

HIPF LR SRR BRI R K R KT
(White et al. , 1981) , PRI, 7 R RF I % 7 46 b B 2 TE A BE
AWK T Mo BT RUFE 55K LB B A ek R ER A R i B (Edet
and John, 1981) , X FEUE KKEAS H Mo (99K BE v i ve (i ik
FJ 12,37 (M2 HAF ,2004) 0% T 50 = R s (R st
SN 2.32) IS = (MR BE s i s {0 9.38) o fHIEK

BEA T IFA WA, X BT BOE K B (Y & B RE AR R
PRALAER Mo 138 #% J5 =X, i W §H AT T i 2438 5 M AE
AR IETREE T LR SE R S AR R 2

A TR BB S AR TR, 1 SR AR R ST
i B2 il (1 BB 360 ~410°C) i) ikl ( 11 B Be oy 220 ~
300°C) ¥ Ak, i B AR 7T 3 20 Mo S5 47 5 ) UL HE (Jacob,
1993) 5 S5 — i, 1 B BE F 545 R 0y SR BE hil Ca*™ &
A SRR L, S BOR AU 4R B 25 A, 26 Mo 547
JREGULHE o PRI, I 52 R IR F S 42 5 £ ) R LR R 0 9 5K
Mo 2567 J5 Y TTHE 9 32 2

6 &k

(1) L1 T4R9 O AL e Pl m 2k i S B e pg . 0™
PRNETAE R BE R A A7, 7 (80 e i o ) 382 8 A A
TR AT SR R R B P . AR A R
Zep AR R CEBIR . BUE R A REAE H ATl R TR
AL e A AR BRI R T AR
HERRT 4 BB AEEaBEB LB LU &
9 A bR SO B B (LB Be) LS
SR @A RS s T -G Ae o Be CI B BO) A
W Z eEmeY R s BRER BB (VBB A
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HBRER R A K

)W IR IR ZER AL 4% - NaCl-H,0 #4(W &) CO,-H,
0-NaCl U4 LR (C 24) (2l CO, BRI (PC 28) DL K& F it 2%
(S 35); W ik 1 BB H,0-NaCl-CO, + CH, & &,
{8748 11 By BEAY H, 0-NaCl-CO, PR 28 5 JUAT i BE VS A 180 ~
380°C , UE{H v 220 ~300°C ; FiikEhE # 0.35 wt% ~13.07
wt% NaCl eqv. , A] JLEE FE 513K 49. 68 wit% NaCl eq. $h2& T
A & T P R R RS AR R R G, WRLEIG, WS
PR% 4 0. 88g/em™ /N3] 0. 84g/em® , C 284 HE {4 CO,
{1985 HE 1 745 0. 66/ cm’ B4 5 51 0. 82g/em’

(3) L TEH™ B PR3t SR A AR E S 1R A S A R
PR 2R 48— 250, R 2B R 5 R A B A ORI IR B
IR s B RRAR F S35 8 0y i KR 2K 2 5 30 Mo 460 Jit
PITTIE R FEE R

gt WP TR RN SR AR S, B AN AR AT 2
FAT @I R A7 G IRIAT B9 R T S AR b AR AT B L 5 TR 5
2R LR AT e S TR 8 B, YIS T B 5 % A (5 5
B IS SOF T T RSB SO I, RO
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