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Fig. 1 Geological sketch map of the Dayinjian orefield, Xinxian County, western Dabie Mountains
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Table 1 Sulfur isotopic compositions of ore minerals from the Dayinjian Mo deposit

r?jl_/i 1‘# % F': 3U( @L% 834 S\tch ( %o) 13%5_
1 X03 WAL R WY 6. 60 KRR
2 X05 BT — Sk — A ik Wk 6.90 KRR
3 X08 WEARH — B — A ik B 3.90 KRR
4 X10 BB — 1 Bk P R 5.40 KAER
5 X11 WEER — BBk — A S ik WY 7.00 KRR
6 X123 W — Sk — A Sk B 6.90 KRR
7 X01 WEAHH — B — A ik HEEH 8.80 KAER
8 X02 WEERA —fA B ik WEEH 9.70 KRR
9 X11 MR — R — A1 Pk MR 10.70 KRR
10 X12-3 MR — Sk — A Sk Y 8.50 KRR
11 XY-32-2 gAY REN A B 6.27 KRR
12 XY-32-2 G ALY REY A WEEHA 5.26 KRR
13 XY-32-1 WAL AT A MY 5.38 KRR
14 XY-26 RO — A Sk WY 6. 30 KRR
15 B0903 TR LR A MEARH™ 5.10 TR
16 BI18 FREER AR A AR 3.30 FRRE
17 BZ-2 MEAHT — A Dk MR 3.20 LK

TE A E s B REBE B IRAT BT, 11 ~ 14 kb k B4 (2011)
R 2 ARREY KT AU YRR EER

Table 2 Lead isotopic compositions of ore minerals from the Dayinjian Mo deposit

J“?‘% *}# 6 "_'K}{jt Hj—% n(z()(st)/ II(Z(MP]’)) n(2()7Pb)/ n(Z(MPb) n(Z()SPb)/ n(Z(MPb) ’L\\Lﬁ
1 X05 MR — BBk — 1 Dk BT 17.3188 15. 4166 37.7619 KRR
2 X01 WEEHH — Bl — A g ik FEAR 17. 0566 15. 3988 37.7322 KARR
3 X11 AR — Bk — A Sk W 17. 0411 15. 3968 38. 2360 Fhgs
4 XY-32-1 AP H— AR & o Y 16.732 15. 206 37.271 FARY
5 XY-32-2 LS H— AR A FH 16.876 15.315 37.525 KA
6 XY-21 WA — Bk A DE K HERRT” 16. 864 15.321 37.598 PN
7 B0900 ST AR WD 16.592 15. 300 37.419 e
8 B0901 SREANT A F 2 Y 16. 620 15.330 37.517 ST
9 B0905 TR AL A WEEHA 17. 144 15.390 37.787 AT
10 BAZ-01 AT — R TR WY 17. 107 15. 380 37. 684 EUTE
11 BAZ-03 FEAA T — A K Wk 17. 674 15. 476 37.911 ST
12 X0805 At S 17. 505 15.513 38.262 FARR
13 X0807 yidebe L 17.261 15. 430 37. 960 FARLR
14 X0827 VA e 17. 486 15. 415 37.968 Fhgs
15 X0828 At = 17.280 15. 402 38.029 FARLR

a1 ~3 NSRS R DL R 5 S S8 % 0T, 7 ~ 11 A ol b st b S 53 Be 23 Al 52 o0 4 B 4 ~ 6 Sk B2 4%
(2011),7 ~11 K HFEEBEE (B EF) ,12 ~15 K H Li hongchao et al. (2012)
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Table 3 Oxygen isotopic compositions of the quartz and hydrogen isotopic compositions of the inclusions

R3 KRBT RSV ARBFERNERNR ARPERENERMCEAN

in the quartz from the ore-bearing quartz veins in the Dayinjian Mo deposit

| R 7R B | 8" Oguow (%0) | Dsyow (%) | HFEEE(C) | 8O0 swow (%o) | {i
1 X02 WEFRT—1 Sk FaE 11.20 -78.60 221 0.75 FKARLR
2 X05 WEERN — sk — Ak | Al 11. 60 -178.80 274 3.70 FARYS
3 X08 WD — BT — A ek | A0 11. 60 -76.90 190 -0.76 Fh
4 X10 R — 17 DE ik FaE 11. 90 -78.10 251 3.00 Fhgs
5 X11 MR — T — Ak | A 13.20 ~79.00 215 2.42 PN
6 B0903 | MEFHD — BRI — A sk | Y 7.78 -71.00 200 -3.94 e
7 B0913 WEEHA—f P2 ik Vg 7.32 -65.00 202 -4.29 TR
8 B09I8 | MEAHD — Bk — A gefik | b 7.91 -68.00 250 -1.07 FURE
9 B20 MR — T — Ak | A 5.86 -73.00 216 —4.88 FETE
10 B1/8 W — A Yk e 4.26 ~74.00 217 -6.43 Ee

TE H AT O [R5 E A% Tl Akt R 5% 5 A 5 0 4307 5 1180 SR A G 408 5 7 49 1000 In oy g =3. 38 x10%/7% =3. 40
(Clayton et al. , 1972),6 ~ 10 & A %5 (2012)
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1o TR IR Re #8531 1 2Z Jir L) B G fi
L AR AT BE S Cu/Mo LU 44 R A K. Berzina 55
(2005 ) X5 b = S0 R FNEHM T K E) Re 5
AR R, AT R Re & it EEZUIRM
Cu/Mo HCAH B SZ A, 50 08 R ME4H T Re 5 &
LRT M AHT KMEHT B Re &k, B Re &
()25 5 AT RE E 2008t & 0 3 5A 3 Y, O 1 P Rh
W IRTE U B 7 A AP 28 5 . ARSI IR
FEXS T AR HVA AT IR, A A B A e,
PEAA W IR A L, PO BRI R v 1R S B
Re & S AN 214007 R B RERH T I 0= 22 (S )

®4 KRREBAXET KEIEHET Re 2 ( x107°)

Table 4 Re analysis of molybdenite from Mo deposits of the Dayinjian and Xinxian County rouand area ( x10~°)
WK KARR FEHE TGk VR PNIE R
e R Re R Re BB Re S Re inea Re

1 X0817 52.59 B0902 5.82 7k402-1 15. 46 T-CN-1 5.96 Yt-CN-1 1.39

2 QJ0802 41.15 B0901 6.26 7k402-1 18. 14 T-CN-2 4.45

3 X0834 12.42 B0903 10.97 7k002-2 18.57 T-CN-3 10. 81

4 X0835 8.28 B0921 8.09 7k402 que 17. 44 T-CN4 6. 56

5 X0846 33.75 BMO18 5.69 T-CN-5 11.94

6 X0853 54.74 BZ0901 9.97

7 X0854 43.30

8 DYJ-1 44.07

9 DYJ-6 46. 95

10 DYJ-13 22.48

11 DYJ-14 22.04

TE R 8 ~ 11 BERbR A W IEME 5% (2010) , 2 IEYTRR A Chen Wei 42 (2013) , T mhHERR A IEE 4 (2010) , A X EF MK H I BERBE

F %155 (2007a)

x5 MEREQRX AT KERT Re-Os F£ R MEXTENEHA U-Pb £iff

Table 5 Molybdenite Re-Os and zircon U-Pb dinting of Mo orefield from the Xinxian county and surrounding areas

gz S LU LUk
e 11/75/,3 ﬁrﬁ? FEEH T | HHRA »‘m%éﬁ ——
kL Eais VAR [WReS AFA (Ma) ST AF A (Ma)

1 BRI AR IR Re-Os 113.1£7.90 U-Pb 121.6 4.6 i 2009 ; B P E % 2010
2 TG BT IR Re-Os 122.5 £2.70 U-Pb 123.2 1.1 AR 42012

3 NG FHE R Re-Os 124.5 +0. 67 U-Pb 124.9+1.3 ZELTHRSF 2012

4 FARR VNI Re-Os 122.4 £7.20 B EfE% 2010

5 TGk AR Re-Os 127.8 +0. 87 U-Pb 128.8 £2.6 Wi 4E 2010

6 KHI IR Re-0s 121.6 +1. 60 R 2007
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Histogram of Re content in molybdenite from Mo

Fig. 5
deposits of the Xinxian area ( Datas are from Mao Jingwen et

al. , 2008 and this study)

5 A YRR R AL

AR R & 8 A1 S ik b A S 224K /) H
)RR FI A0 IR S T 2R 7 i R WY, s i 1
A S ok Ba, 5 A 5Py Ph [R5 3R 7 B
HESHE 1Y) Re S MF5E KM Pb Hl Re oK A M52, (H
WAH WS w5 0, W] S [R5 32 2| 7e ¥ ¢
B S0 Ak A deny O [FA 5 B a KoKl
il R R ARG, KEBRIEKE RS Sr—
Nd—Pb [F] {37 22 2H SR 0 S5 B [6) 5 3R 75 B Rk
SERCE P TOR BUBTOR A A ool Al g e (L
Hongchao et al. ,2012) ,3fF H4 = Pb IV £ 585 4
Pb [A]0 R 7R B 45 AR — 250, Uh B AR I PR R I
Py o554 b e B AR R B ) ORI, #2 R F e
G TR %: N  ZEL 7 N A W oy 7o N LT g 1 B 2
JEWALRRIE b A S0 XN B AR p L AR
B A AH DG, INRER AR T 5 2 28 S IR 5 B | A
e A I A B R I SH T Re-Os 4E 18 53 1 Ky
124.5Ma ( Li Hongchao et al., 2012) FI 122.5Ma
(Chen Wei et al. ,2013) , 5HAHEMIE K 584 U-
Pb 4E #4415 A7 124. 9Ma ( Li Hongchao et al. ,2012)

F1123. 2Ma( Chen Wei et al. ,2013) (F 4) , LK
T A TR AR,k S B AR R OB R AR
(2009 ) R Jl|—75 & 3 1L L 2 T R g 1 g
4IRS 125 ~ 130Ma AH— 20, BEAKE & T 00 & 1
A — K — B A IR B AR IR BH T R
B EL s DR PR TR o I3 Ll A i i —
KAEEZLE R, A, 75 R HIX 5 A58 IR
MM $H 57 Re-Os 4E i G831 45 R 4 T 113.1 ~
127. 8Ma = ] ( B P [E 25,2010 ; 458 2. 2010 L
Hongchao et al. ,2012; Chen Wei et al. ,2013) , 5H
FHIEHY 4 A FE 4 5 i A1 U-Pb 884 T 121.6 ~
128. 8Ma Z [f], X — B [A] Bt 1, 5 Mao Jingwen 4§
(2008 ) X A< 28 We— K SR A A 5 H A ] A 4H i
WGt ry 112 ~ 131Ma AH—2, J& T = AR N
KT B R A R =1 1 — &8 43, #4817 o% DX AR
TR A R R U e 1, . S KPR IR
WEEH™ 1Y Re-Os £E 14 (7 > i SF PR AR RS 113.1 =
7. 9Ma, #7558, 2007 a ) W Ry AR, % H 18 50 B R i
PR Re-Os 4RI (U B AR IS , (H 2 X SEAF %
HRE AR ZR W — R 1L N 2R = AR AL — 3
(Mao Jingwen et al. ,2008) ., _FiRffF5E & LAIERT , Br
=YL EN N [b: R R S A R L S | R O
Y FEORIE T T ot

T EHER (110 ~ 130Ma) |, R3] X T 3 5¢ &
A Z BIPRIL, PEBEE o A P8 i JRE DB, 200 Rl i e
1 FIIRR T F e, S ELAIN AR A S
Mo T Hbse R AE R SN AR, B TR AL
a7 RAR IS K AE i 5 e ZE i A
EMGRIAER G5, AR A RCE R )
JEAT It A, A R U PR IR R BT T AR kS A T Bl
B RABERAWIE A, LU 0 B ) 5T 76
HL AR AL T AT, ARSI PR R AL 2 72 X Fh
W5 IE .

6 45ig

()& 1 8L [F) (52 2R TR A, KRR S8 PR 1
B [ o7 2R (R O W, (EL AR 5 0, Ul ™ £
B 2 2k B TSR K, T RETRA D e R

(2) &8 A SRk b A e s [l 3R AL 2R Y
SRR AT, KRBARART RIS (1 L 14 544
K AAHK JFITRA RS, IR G AR REBRH
W2 B —Fh B AL

(3) B A s [R5 2R 7R B AR AT PR A 5 B AT 5
LERRH], AR R U 1 5 32 2ok A e
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TRIESCEE T BT EL IR IR IR Al R R -~ 5T 991

i O/ Note

O LT LT R T R St TR A . 2005 0T RE A BB B S T
DX FH I 22 1~ 60.

s % X W /

FRE% , TG4 2004, M BRAb2E. U0 Bl 2 ARt , 1 ~418.

FAG IR IR SC, 2240, Bk 4, /046, k. 2012, SR H £ %
T IR AR SE. B R4 ( AR ) ,48(6) :
710 ~720.

REG, BROCHZE, WHEH, AR B E 4, B3R, 2007, L9
H 5 E 5 (B 57 IR Re-Os AR B o H R 3. Hb i 24k, 81
(7) :917 ~923.

FLAETE 203 BT 0T, AR ERK, AN A, AMEE R RV e SR
1994, FEAH " ) k—4 ) 137 28 Hb JS AT I 0 2 J Sk R 5. b 2
7,68 (4) :339 ~347.

IO, B oC, BRI SCR LR, 2 5, 225230, T4 .
2006. Z& U5 1 LA B VS 4 B0 ROMESH ™ Re-Os 8 4F B H Hb i
BN R, 22(9) ;2341 ~2348.

SRR 2007. K H IL4HD X BRAL A= RHAE B AR bRk PR S 10 AR,
31(4):309 ~312.

ZELTHE L ARIRSC, B /N T BRadE 4, /4R 2011 ] e B LR AR
PR RIS HERAL BT 9254, 31 (3G 1)) 487 ~488.

BIER, 0h &, TRLL, BRI, JE SR, fh 2218, 2009. #4074 g
LW ZE MIBH R MEAH ™ Bk — A7 % B2 FLHh o 38 . 9 PR M o, 28
(2) :133 ~142.

2, B 1991 MR L—R B L 78 B 2 e R fe 2. L
b BT R AL, 208.

B IEAL 22K, F UK, F/NE. 2010, SR 50 1L b 7 A B 7 L b IX K
RIMHT IR Re-Os [i] 1 3 47 % S H 7% . H B 2,29 (9)
1349 ~1354.

BRI, IRAEM, SRS, AR, FAER, A2, 1999, JualiE L
I ST R HHE AR Re-Os AR 2 & 2% . MR 1,
45(4) 412 ~417.

BRI A 2006a. A7 45 B L AR b BRI K 307 J5 1. 8777 5
JFi, 20 (4 ~5) :403 ~408.

A 2006b. TG R HR S HH S () 07 R BRRAE. 97l Bz,
447(8) ;62 ~64.

BRI, S, T, AR, B 4. 2010. ) AL #E 1 48 PEAE 5
BEA 55 41 LA-ICP-MS U-Pb E AF RIS 7 MR AL 2F R AF S Lt 2
AR BRI 2. S50 241,26 (5) 21550 ~1562.

SIS, WA H R Mk, A, 7. 2002, B A8 R AL 3R B
TP RS 1 ER1E 2 ,30(3) 73 ~ 81,

Wit R AT ROK A, 2208, 5 SFAL. 2010, A L AL 2% T3 vh 3
AT RS A U-Pb FIMESHT Re-Os ARt 2% S b BT . b
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An Isotopic Geochemical Study on the Dayinjian Molybdenum Deposit,
Xinxian County, Henan Province

XU Zhaowen' , LIU Suming" , CHEN Wei" , ZUO Changhu"’ , LI Hongchao" , YANG Xiaonan®’ |
WANG Hao" , YANG Qingyuan"’
1) State Key Laboratory for Mineral Deposits Research, Nanjing University, Nanjing, 210093 ;
2) Geological Museum of China, Beijing 100034

Abstract: After a detailed field geological investigation, writers analysed the sulfur and lead isotopic
compositions of the ores, oxygen isotopic compositions of quartz and hydrogen isotopic compositions of the inclusions
in the quartz from the ore-bearing quartz veins, and rhenium content of the molybdenite in the Dayinjian
molybdenum deposit, Xinxian County, Henan Province; discussed the ore-forming material resource and ore-
forming mechanism. The 8™ S, ., values of the ores range from 3.90%c to 10. 70%o, with an average value of
7.44%0; n(**Pb)/n(**Pb), n(*"Pb)/n(**Pb) and n(**Pb)/n(**Pb) ratios of the ores range from 17. 04 to
17.32, 15.40 to 15.42 and 37.73 to 38.24, respectively. The 8" Og,0y , 8Deyow » and B]SOHZO,SMOW of the ore-
bearing quartz precipitated in the main mineralization stage are 11.20%o ~ 13. 20%o¢( with an average 11. 90%o0) ,
—=79.00%0 ~ —76.90%c ( with anaverage value of —78.28%0¢) ,and —0.26%0¢ ~3.70%c( with an average value of
1. 82%o) , respectively, which show the characteristics of oxygen isotope drift. The contents of rhenium in the
molybdenite range from 8. 28 x 10 ™° to 54. 74 x 10 ™°. The sulfur isotopic compsition indicates that the ore sulfur
mainly came from magma in deep source and contaminated by the crustal substances; lead isotopic composition of
ores and rhenium content in the molybdenites showed that ore-forming materials come from the crust; and
hydrogen, oxygen isotopic compositions suggests a mixing between magmatic hydrothermal and meteoric water in the
late mineralization stage. Therefore, the composite action is proved to be the Dayinjian molybdenum deposit formed

an important ore-foreming mechanism.

Key words: isotope; ore-forming material ; ore-forming mechanism ; molybdenum deposit; Xinxian County,

Henan Province



