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Abstract: This paper is the result of mineral exploration engineering.

[Objective] The East Qinling molybdenum belt which located in the North China craton is the second largest Mo belt in the world,
among which occur the most famous orogenic gold deposits of the Xiaoqinling. In recent years, through the implementation of
geological survey engineering, molybdenum mineralization with industrial significance has been found in the deep of Dahu Au (Mo)
deposit from Xiaoqinling area, and molybdenum ore mining has begun. Through the constraint on its metallogenetic stages, it is
helpful to study the Au—Mo metallogenic regularity. [Methods] In this paper, based on the Crisis Mine deep—seated deposits
prospecting in Xiaoqinling area, we studied the metallogenic model of deep Au (Mo) deposit, and analyzed the role of molybdenite
Re—Os and K—feldspar “’Ar/*°Ar isotope dating in the classification of metallogenic stages. [Results] Six molybdenite samples from
the S35 ore vein yield Re—Os isotopic isochron age of (214.9+5.2) Ma (MSWD=0.77), with model ages ranging from (192.3+2.9)
Ma to (223.443.2) Ma. K—feldspar samples from F5 ore vein yield Ar—Ar weighted plateau age of (95.22+1.16) Ma and the isochron
age of (95.10+4.57) Ma. [Conclusions] Molybdenite age suggests that the Mo mineralization in S35 vein occurred in Indosinian
period, and K—feldspar age indicates a new tectono—magmatic—thermal event during the Middle Yanshanian, and this hydrothermal
event may contribute to metallogenic activity of Au (Mo) deposit, which superimposed the molybdenum mineralization events of
Indosinian. Combined with the results of hand samples and BSE images analysis, it is concluded that there are at least two episodes

of hydrothermal event related to Au (Mo) mineralization in Dahu Au (Mo) ore district.

Key words: Mo mineralization; Re-Os isotopic age; “’Ar/’Ar isotopic age; Indosinian; Yanshanian; mineral exploration
engineering; Dahu Au (Mo) deposit; Xiaoqinling; West Henan Province

Highlights: Using the Re—Os age of molybdenite and the Ar—Ar age of K—feldspar in the ore veins, the dispute about the
metallogenic age of the Dahu Au (Mo) deposit is resolved. The superposition of a new tectono—magmatic—thermal event during the
Mid—Yanshanian is considered to modify the molybdenum mineralization events of Indosinian, which effectively divides the
mineralization stages in the Xiaoqinling area and provides the chronological evidence for the prospecting model of shallow gold and
deep molybdenum exploration.
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Fig.1 Regional geological map of the Dahu Au (Mo) deposit (modified from Chen Yanjing, 2006; Li et al., 2011)
a—Tectonic framework of the Qinling Orogen and the location of the Xiaoqinling terrane; b—Geological characteristics of orogenic Au (Mo) deposits

of the Xiaoqinling and the location of the Dahu deposit
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Fig.2 Geological map of the Dahu Au (Mo) deposit (modified from Li et al., 2011)
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S35; b—Cross—section A—A’, showing the distribution of Au— and Mo—dominated orebodies hosted by F5
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Fig.3 Petrography characteristics of the Dahu Au (Mo) deposit
a—Crumbed molybdenite in quartz vein; b—Disseminated molybdenite in K—feldspar; c—Quartz-pyrite ore including loose molybdenum ore; d—Thin
layers of molybdenite in the potassic alteration zone; e-K-feldspar overgrowth with molybdenite; f-Molybdenite aggregation in K-feldspar;
Py—Pyrite; Mo—Molybdenite; Qtz—Quartz; Kfs—K—feldspar
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Table 1 Re—Os isotope data of molybdenites in the Dahu Au (Mo) deposit

[y _— \ Re/lO"‘" ‘ CjEj.ZOs/IO"Q \ 187Re/10"9 ‘ 1870s/10t9 \*ﬁfﬁﬁﬁ@/}f/{a\

E W D R E R RS R E R
$35-008 0.07022 1002 8 0.0323 0.0023 629.7 53 2279 0.019 216.9 3.1
$35-007 0.02775 485 5 0.1098 0.0074 305.0 34 0.988 0.018 194.2 45
$35-008 0.04595 1035 9 0.0426 0.0025 650.3 5.6 2335 0.022 2152 33
$35-009 0.20069 1111 9 0.1384 0.0020 698.1 5.6 2.604 0.023 223.4 32
$35-012 0.03127 905 8 0.0570 0.0079 569.1 53 1.827 0.016 192.3 2.9
$35-013 0.08465 1990 16 0.0814 0.0022 1251.1 10.1 4.501 0.036 2155 3.0

(Faure, 1998) . 7E 1230~1450°C R EEX [A]NARAE  #F. FamBrille™ # KA 7E 95 Ma EHIE 2 5
WA R R T S A ERAR IS, AT N Ar R A G0 T AR B R IR B, 0TI AR A
PR E, BN Ar EREAEZWMET YN BV A 4SRRI

http://geochina.cgs.gov.cn H1E LT, 2024, 51(4)


http://geochina.cgs.gov.cn

551 4 5 4 )

A RV /INZR A ML X K 4 (BH) B PRRe-Os A Ar—Ar Rl 2 52 4F-: X i B9k (9 BR A

1417

4.5+

W
W
T

1%70s/107°

5
(%,
T

WA ¥705=(0.013+0.066)x 10

F@mﬁ@ﬁ@—(zm‘%s.z)m
MSWD=0.77

1.5

400 600

800 1000 1200

$7Re/107?

1400

Kl 4 K4 (BT R Re—"""0s JC R K
Fig.4 "Re-"*"Os isochron of molybdenite in the Dahu Au
(Mo) deposit

5 1 #®©

5.1 ENZHASAT (LB

R AT s R AR e 2™ 3 5 A — RE
IRIBR B 1 M T P (B3R SCAF, 1999) 0 &
U 34 DX 7 M — B A 22 D 17 S A AR O ) A o e 45
BFSUT, 2 10 PG R Bl 0 e S 1 i i 43 £ 1
AR AR, i T RE R AR LA P B0 fa B B (FRAT
5%, 2010), T ED SO A SE MO L BE &, TE T 48
— B R R, JF: AR A BE N AR, Il — 51
R~ -2 BB IR 7 IRFESE, 2008) o FEIXIK
a3 —a TG B, AT ZR I AL G /NG e il X i
ZRAET — RN AT E R, B ED S 4 B e

F2 Xil& ($8) TEREKAAr-"Ar MEFBER TSR
Table 2 Results of “’Ar—*Ar step-heating dating of K-feldspar in the Dahu Au (Mo) deposit

BE/C OAT Ar AP Ar AT/ Ar AP Ark OAT/Y% P ATk/% FE i/ Ma(+20)
750 45.88686 0.09939 0.14585 2.796694 6.09 0.13 23.7£11.0
840 18.50686 0.03110 0.05433 2.454568 13.26 0.41 20.8+3.7
890 3422425 0.01072 0.04086 22.150356 64.72 1.91 179.7+2.9
920 46.30595 0.00520 0.04285 33.643726 72.65 3.94 266.4+3 .4
950 11.94427 0.03280 0.01887 6.370618 53.33 1.51 53.6+1.3
1040 7.58016 0.01399 0.00315 6.649467 87.72 2.01 55.9+0.5
1080 6.61393 0.00265 0.00062 6.431189 97.24 2.75 54.1+0.5
1110 6.99281 0.00482 0.00066 6.798917 97.23 3.61 57.120.5
1130 6.45763 0.00552 0.00094 6.181301 95.72 2.82 52.0+0.5
1140 7.46603 0.00300 0.00074 7.247358 97.07 4.09 60.8+0.5
1160 8.05913 0.00325 0.00096 7.774168 96.46 4.08 65.1+0.5
1170 6.25936 0.00796 0.00066 6.063206 96.87 2.54 51.0+£0.4
1190 9.20474 0.00147 0.00134 8.809144 95.70 5.20 73.6+0.6
1210 9.85899 0.00210 0.00141 9.443653 95.79 4.70 78.8+0.6
1230 10.76914 0.00238 0.00155 10.309731 95.73 5.31 85.9+0.6
1250 11.62351 0.00304 0.00172 11.115128 95.63 5.47 92.4+0.8
1280 12.52454 0.00180 0.00179 11.996324 95.78 8.56 99.6+0.9
1310 12.15080 0.00107 0.00176 11.630633 95.72 12.37 96.6+0.9
1340 11.94156 0.00113 0.00171 11.436564 95.77 14.67 95.0+0.8
1370 11.83086 0.00143 0.00166 11.341123 95.86 11.42 94.3+0.9
1400 12.00702 0.00565 0.00186 11.457699 95.42 2.06 95.2+0.7
1450 12.33680 0.03253 0.00302 11.448060 92.79 0.44 95.1+1.4
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Fig.5 “’Ar—*Ar plateau and isochron age diagram of K—feldspar in the F5-004 in the Dahu Au (Mo) deposit
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R B IR DK BB PRAR T LUK (B ML ZE 4, 1994),
BN SR AR A A POk iR 37 2 L. [ A FE AR
A6 s 38 mE gk L AR PR AR A T R A B S
B 5 S, BORE B AT : /NGRS R & 40T R 4R
W% Re—Os 55 B £ AF % 7y (218441) Ma( 4% 18 4%,
2008) . Re-Os i AF % A7 (223.0+2.8) ~(232.9+2.7)
Ma(ZEFEREAE, 2007) . JE A Y U-Th-Pb SHTEAFHS
3 (216+5)Ma(Li et al., 2011), ZRHiWA 45 AR A
KA Rb—Sr ZEHFERAENY A 208.2 Ma( EFHFEEE, 1992),
RZEW e 40 5B BEw ) Rb—Sr 25 I £R AR 15
(242+11) Ma, A1 52 “Ar/ P Ar 4 #% 2 (222.83+24.91)
Ma(Chen et al., 2008) .

AR ST T A5%9 S35 W ik TP % S0 Re—Os
SR LRAENS A (214.9£5.2 ) Ma, ARG & T3 10k
P 5440 —Z W8 1K & KBl 18] 7 Aif 8 S 46 B A
230~200 Ma, BEHAE &L T A& v hisE e &
(PR 5%, 2010), 32 2RV [ & N9 S35 0 kAR A5 1T
RESEAS RN 1512 B =)
5.2 #mILEIME-ER-AEH

ZRU BN ST R 1 FHOE b B 2R b A A ™
YER R e IR, 28 1 rh B AR rh A A ™ K
P B FERE (P RFEAE, 2008) o Bifl 5 54 Hh B 25350
FEREIEHZ DT T R 5 A R DUE A, 808
A1 B | RO B L (IR SE, 2009) o X3k
I, ML R AR e b R ) R I (RS
4, 2008) , XN Y ek 2 ) 2% 5 B PR
WA K E, — R Y 2 — A A s B
(~140 Ma), HEIARH &L T H A i K4k, i
I BW ] #4) 38 AR 1l 7 48 5 32 1t AT AR R ] RKOTE
Fr e AR g B NE—NNE [] 44 35 (R (B 5
4, 2005); Z R A R I (130~110 Ma), 32
rh AR A A PR A s ), AR ey i R 2
RAT RIS AR i A At s o Ak
PR A PRI L A AT R T AT RS R R
ProTEH o R AR BAZ ) B T B KB J A=
A7, b 3 R KBS 5 w18 ] (Mao et al.,
2008) o IR 35— 3K F A AE /NG I b DX i
TR AR 1k, I/ NZR 08 SR R 4
(D PRI FEAAT 1 Re—Os B AR H7(129.1+1.6)
Ma F1(130.8+1.5) Ma( 4= J& [ 4%, 2007), /NZE I 42
" Q875 Mk BB = BF “Ar/°Ar B AR #% Ty (1128.3+0.3)

Ma( T CRAE, 2002), AR Z3 05 4 HEIRAH A IR A HE4H
" Re—Os 4E8 7 140 Ma A& A5 (i L5545 1994; ft:
TIESF, 1994) , BEVE A1 K B H TR SR T Y
Re—Os 25 [} 25 45 1% 2 (145.4+2.1) Ma (8% ¥ 7% 45 |
2013) ., HFEM EXREY], N LT K
SO, R AR L S IR A B 2R s BEAE X A RS O
T S G, WSO AR R (138.4+£2.5) Ma, IRIR L%
& (141.7+2.5) Ma( & 5: 305, 2005), £ HEWAE <&
1K B 0 U-Pb 4E #% 2 (143.7+3.0) Ma( 2 2 NI 45 |
2010), f ZK A AE 5 A B A U-Pb 4F i
(141.4420.59)Ma (X175, 2010a), BEORAH ML IX AL
B BE A IR 2 2 4% 0 U—Pb 4F % 43 1) 4 (1311)
Ma F1(129+2)Ma(RX 17855, 2010b) .

AT AT, R4l AR A s 1o i 473 i
FHEEME(Zhao et al., 2021) . ARRMFFTHIRES K
F5 4 ik iy # K A A AR, o Ar-Ar FF AR I R
(95.2241.16) Ma, X 2 T e 11 199 19 — Wk 4 i —7
W—AF A MENFEIR S0 H R EEG
22—, M FS 9 kAT 2 B0 s 4 s (B 4k 4L
4 2007),

5.3 B BRIt

R H AR A MR 7R R AR BT, i A AS [R] 25 4
WIRM A0 Y AR 84 %) il (g
A PR AT A BT AR I, AR T
TR TESE A, X8 i — K AR R ) 4y
B # % & Y (Huang et al.,, 2019; Huang et al.,
2020; Qiao et al., 2021; Tang et al., 2021; Zhang et al.,
2021), ASCHE i XHFESR T FIAR KA EAT T ANE Y
MR, WATHTEs RO E, T4 B0 IRAFAE DI
AR, b 5 A 1 0 A e A AR AR
I, Lietal (201 1) 76X K400 IR F7 WiZdty
Rl JE A #EFT U-Th—Pb 4RS00 58t R 30, 5%
B SR A IR A RIS (216+5) Ma, 5 1Y)
MR AR S E IR AL L, fe X ek T /I
Pezh. AP Eh F AR T AR <125
Ma, A7 45 8 B PR, ASTIF 5% B0 AT RBIIE S T
X P s = A

6 4t it

W4 CFR) WK S35 Bkt 6 14 AH B
Re-0s FE AR A T (192.3+2.9) ~(223.443.2) Ma,
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WA ™ 1) 45 IRF 28 4 0% A (214.9+5.2) Ma( MSWD=
0.77), FRWWHT I R EFEEN LW . FS & kb 84
A SR A Ar FEAE IS 4 (95.22+1.16) Ma, AT
LRAEWS M (95.10+4.57) Ma, &I 7 346 11 45—k
B R T — 0 — I, BE X AT X E B i
F5 Wi 2445 i 1% S BREAT T 293, vl B AE Kb
& B IR Z D KA IR 1 — 5 I -, el
914 1~ I IR S G B S A
80,

B A TG TAEERRT mHER
TAEA., EETEIEF, MK THEFSTHRAHE
Bt BENFHRANIE, SERHTNITH
SR IR A, £ M — IR B!
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