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Abstract Daheishan molybdenum deposit is a superlarge porphyry type deposit that occurred in granodiorite-granodiorite porphyry
complex of Early Yanshanian Period. Based on mineral assemblages, the mineralization can be classified into four stages, which are [
disseminated pyrite + molybdenite-quartz, [I molybdenite-quartz, I pyrite + chalcopyrite-quartz and [V sulfide-poor quartz
respectively. Fluid inclusion study showed that there are halite-bearing three-phase, vapor-rich as well as aqueous two-phase three
types of fluid inclusions developed in quartz of mineralization stage | and [ , the ore-forming fluids are of medium to high temperature ,
high salinity NaCl-H,O type hydrothermal solutions correspondingly and mainly came from ore-bearing granodiorite porphyry. Only
aqueous two-phase type of fluid inclusions were observed in quartz of mineralization stage Il and IV, which corresponds to low to
medium temperature, low salinity NaCl-H, O type hydrothermal solutions and mainly derived from ore-bearing granodiorite porphyry and
meteoric water. The geochemical features of ore-forming fluids of Daheishan molybdenum deposit is very different from the NaCl-CO,-
H, O type ore-forming fluids of the inner continental porphyry type molybdenum deposit, which implies that Daheishan molybdenum
deposit was not formed in inner continental environment, but in active continental margin or arc environment instead.
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Fig. 1

The tectonic position (a) and geological map of
mining area(b) of Daheishan molybdenum deposit ( after Ge
et al. , 2007 ; Zhou et al. , 2010)

1-Triassic Nanloushan Formation; 2-Lower Paleozoic Toudaogou
Formation; 3-Late Jurassic granite porphyry; 4-granodiorite;
5-granodiorite porphyry; 6-Late Triassic ultrabasic rocks; 7-granite
porphyry veins; 8-granodiorite; 9-explosive breccia; 10-extensional
13-rich

fault; 11-prezotropy fault; 12-molybdenum ore body;

molybdenum ore body; 14-location of the studied ore deposit
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Fig.2 The photographs of cross-cutting relationships of different mineralization stage veins

(a)-disseminated pyrite + molybdenite-quartz vein; (b) -molybdenite-quzatz veinlets; (¢ ) -molybdenite-quzatz vein crosscutting disseminated pyrite £

molybdenite-quartz vein; ( d ) -sulfide-poor-quartz vein crosscutting molybdenite-quzatz vein; ( e )-pyrite-chalcopyrite-quartz vein crosscutting

molybdenite-quzatz vein; (f) -sulfide-poor quartz vein crosscutting pyrite-calcite-quartz vein
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Fig.3 The micrographs of the three types of fluid inclusions

(a) -halite-bearing three-phase fluid inclusion(SL) ; (b) -vapor-rich fluid inclusion( LV) ; ( ¢) -aqueous two-phase and vapor-rich fluid inclusion; (d)-

aqueous two-phase fluid inclusions( VL) ; (e ) -aqueous two-phase and vapor-rich fluid inclusions; () -aqueous two-phase and halite-bearing three-

phase fluid inclusions
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The microthermometric results of fluid inclusions in quartz of different metallogenic stages
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Fig.4 The histograms of homogenization temperature and salinity of fluid inclusions

(a, e)-disseminated pyrite + molybdenite-quartz; (b, f)-molybdenite quartz; (¢, g)-pyrite-chalcopyrite quartz; (d, h)-sulfide-poor quartz
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TAYEFB B, A9 h 34 % F SLLV K VL = Fh 2R 52 i
ek B T —10,SL J& LV B4 3k & & f R W8 0
b TS B — IR R B SO AT AR, 2 R I 1 K
(K S) e 1 LA — S R AROR U A 5 A4 B i ik i 22 1
1 B AR BRI E I S Bt o 7 i3] 1 I\ IV
WrEe, AU VL BB, (0 Rty — IR B b s
WAEER, NS T DB B VL A ZE R 24 A 85 v i A
R AL 1A AR ER B U5 s AL, AR T — TR AN B 5 AR R
SREKIRA IR ER (B 5) o B, KB INEHT K FZH
AL B BB 3 AR A 2 — i g il L R NaCl-H, 0 4
IR, 00 1) W ST AS BB A R R A, 3 ORI A
H RS0, Hy LA 3R Ay 38 T Ao U 8 Sy T AR AR R
J& NaCl-H, O 25 KRR 4 A PR

4.3 W P/T &%

o T ARV T BOAAAE , FT AR AN TR VA 1A AR A 2 1A
IRES AT W VAR R AR AT IR E . 1L I
BB, o AR A AN IR AV T AR A O B T AT S s
AR RS — R BEHEIRTA DX T B BesR ™ A IE Ui B2 320
~390°C, I fr BEAH O™ AL sLEE O 300 ~360°C . AR#GAUH
PR IRSE A AAL T 1 B B [k 10 8 ~ 25MPa; 11 f B
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salinity and density of fluid inclusions

The relationship of homogenization temperature,

(‘a)-pyrite = molybdenite; ( b )-molybdenite-quartz; ( c )-pyrite-

chalcopyrite-quartz ; ( d) -sulfide-poor quartz vein
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Fig.6 The isochores of fluid inclusions and ore-forming P-

T conditions of mineralization stage | and [l

I -mineralization stage | ; Il -mineralization sgage Il

B 7R 8 ~ 22MPa ([&] 6), $i¢ 1R I Hb 57% 1y 3b R B &
0. 0265GPa/km , fifi BB IR 2975 0. 83 ~0. 94km Z ],

4.4 SEMNFEZET KRBT REFFEX E RE#mREX

PR TR PR [ PN i A B A M R B 22
—, FRE RSB R R R BB PR 32 20 B AT IR
AN ZRe RS L A 8 B BT A e HEIR A R
B A0 KBRS AR 9 S R - R B B e BT PR (L et
al. , 2012, 2013 ; #7655, 2008 ; 2= 3 55,2009 ; F iz 55,2009 ;
Wk ©AF,2011) s Hr AL AL GV R ARSI 2 5l R F 1
2 aJm T, ARSI TRC AL B8 SN RIS B
HIETR (U4, 2007 ; B 4245, 20105 &F i3 145, 20095
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TRAEAEAE,2010) o JRAFIX LG PR IS Uit (A 2 2RI T4
WAZ M (HEL M BR b 2 FRAE SNA7ZE W] I 25 5, TR 1%
T3 1l K PR ARAC T 48 51 K 7 1) BEA SR IR 2 B0k
HRWWAH . F CO, & CO, REFEHIFU Padeik, R
A A& NaCl-CO,-H, O {4 52 #ifk (4% 1 55 , 2008 5 221
45,2009 ; T3z % ,2009; 7Kk ©5 2011 ;3% RUAE4E,2007 ; fiAfh
55,2010 5 73 55,2009 5 5RAEAE 45 ,2010) 5 171 R 2 1L 4H A
IR 4 A B B B R R B & CO, 2R, s i
) = £ NaCl-H, 0 (& R B4, 15 [R) — By Py i e B 1
/NP R 25 4 AT R S AR AR ( 7T 5546 ,2010) , 7
Az b3 22 S ISR, VT BE SR R R R R T A YR X
PR AR A IR MO PR A R R

-3 Ll 24 TR e 5 AR AR R B - Pl A 1
YERI =) . DHFE W], 37 SHIL AR T =S 20
B4 TN, £ Fat LR P e e A AR EAR D 20 R B 28 - 1
We2l 2 A8 ph 5% T B o) A R R i R ) 2 7, G PN BRE 2 B
YER 22 %20 T3 Ll B W AR 2 - B 1 e 4, o B ol Bl -l 5% T
Ll e JR AT e A B BE (A .55, 2008 ) 5 Y DY L AR AR T 48 5
R A LU BE A A R AL 3 T 57 PR R S A TR
R G Rl Rl R 3 1L e iR A 2o 3 Y B (R
74,2009 ;6 5 1 5 ,2009) o KR I RTE B 5 I
AN AE T AR, ARG H DX A BIR AN D P SR b
WE DS B — I SR bl Rl &, M5 HTTE I 2% 52 5
LWL 7R Btk A RO R TR B B . B SCR SRR A
BRACZERFAE 3T , D% RIE T RSP PE AR LA o
A1 Bl R i i % B 5 IR 3 PR3 (S0 45,2007 ) o [l N i
22 B NG T R B AN (R A 3 PR B AL PR B I R AR A3
B MR BTy ThI A 22 5, ATt i P9 PR B 2 0
RIS PR S BT Rl 52 A AR 3 il Bl 52 AR X T o
FK BT Na CLIMT R KV F S B ER b2 (4R R 9K i
53y R & & CO, (Chen and Wang, 2011; Li et al. ,
2012; Yang et al. , 2012; BFEAT 5 F1 2= %, 2009 ; Chen and
Wang, 2011; #77K ©55,2010; 2234 45,2009 ) 5 i K VE AR 5
Rt A R A s LTS S 396 Sl DR Rt 100 5 % 8 IRFR 5, L
ZRPET L s se-w A JRUR A K 2t b i )
SR - IR A 1 TR B, PR A 9 0 Ak 2 o 2T
CO, fRFLEE NaCl-H, O (R R HUK . Xt 5 R MR ILEHE & H
BIRAE R I B 14 [ M 2 B TR A0 R
TS Sy i R B NaCl-H, O K 5 P06 ) 35 5280 W) 5 ( Cline
and Bodnar, 1991; Bodnar, 1995; Phillips and Zhou,1999; %=
B ,1985)

Hr U] UL, R PR LB PR ST 3 A4 5 2 NaCl-H, 0
TR FR AR, WA 031 T Ity A PR R R IR 3 DA g — v
7 HOE T 15 3 R il i 5 55005 IR ER S5 /Y Bk 5l ) 27
S5, BT S RSP AR SRR i AL T 4 I e i R U
AR P
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AV TR LA, R AR N = 3R B AN TRV 1Y NaCl-
H,O R H; MR IV B h FEAEH VL B R
TG ZEA, S B 06 300 B 8 K Dy 28 25— I IR BB NaCl-
H,O R R, HRHE AN TR AR R R — IR (E, A 5
WY BEAR B 1 AL Sy 320 ~390°C , 1 R 5 ~ 25MPa; 1T
W B BH A B R R IR BE SR 300 ~360°C , & J 2R 8 ~22MPa, A,
W EREEH 0. 83 ~0. 94km ],

(3) T AT T B BOR i fk = 2R IR FA 3 3, 2
e L) R 5 NS BEA R AR T M 7 130 , TRV ek &5 W VE
TMAE NaCl-H, O 4 Z2 P XA 43 5 ve i v 3 3 i ; 5
Wl AR WA, B0 A48 328 v A oy - AT
M5 KRR G R IFE AR

(4) KB WD R R A R = 3R R IR IS Y NaCl-
H, O R 2, 5 i 3R 52 T BEAA B4R 7 BR NaCl-CO,-H,0
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