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Abstract

The Dawan porphyry-skarn Zn-Mo deposit is one of important metal deposits in the northern Taihang Moun-
tain metallogenic belt. The Banyukou Formation of Wutai Group and the Gaoyuzhuang Formation of
Changcheng System are the main country rocks of the mineralization related intrusive rocks. The Zn-Mo ore
body mainly occurs in rhyolite porphyry and the contact zones of rhyolite porphyry and its country rocks. In this
paper, the LA-ICP-MS zircon U-Pb analysis of the two rhyolite porphyry samples from the Dawan deposit yield-
ed the weighted *Pb/**U mean ages as (137.1+0.9)Ma (MSWD=0.56, n=24) and (136.8+1.2)Ma (MSWD=0.40, n
=22), respectively. Re-Os dating of four molybdenite samples show that the weighted mean age and isochron age

are (136.5+1.0)Ma and (136.1+2.3)Ma, respectively, which indicates that the Dawan deposit was formed in the
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Early Cretaceous. The w(Re) of molybdenite vary in the range of 5.816~16.484 ng/g, showing that they were de-

rived from mixed crust and mantle sources. Rhyolite porphyry and porphyry-related alteration system in the

Dawan deposit are the useful indication for prospecting and exploration of the same style mineralization in the re-

gion.

Key words: geochemistry, zircon U-Pb dating, molybdenite Re-Os dating, rhyolite porphyry, Dawan Zn-Mo

deposit, northern Taihang Mountain
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Fig.l1 Simplified geological map of northern Taihang Mountain (modified after Qu, 2012; Wang, 2012; Wang, 2016; Hebei
Geological Engineering Exploration Institute, 2018)
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Fig.2 Geological map of the Dawan Zn-Mo deposit (modified after Hebei Geological Engineering Exploration Institute, 2010)
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Exploration Institute, 2010)
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Fig.4 Typical specimen photographs and photomicrographs of rhyolite porphyry from the Dawan Zn-Mo deposit

a. Rhyolite porphyry; b. K-feldspar phenocrysts in rhyolite porphyry; c. Quartz coexisting with k-feldspar and sericite (perpendicular polarized light);

d. Quartz coexisting with k-feldspar, sericite and plagioclase (perpendicular polarized light)

Qz—Quartz; Kfs—K-feldspar; Ser—Sericite; Pl—Plagioclase
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Fig.5 Typical specimen photographs and photomicrographs of ores from the Dawan Zn-Mo deposit

a. Veinlet and disseminated molybdenite in ore; b. Vein molybdenite in ore; c. Typical specimen photomicrographs of molybdenum ore

(reflected light); d. Typical specimen photomicrographs of molybdenum ore(reflected light)
Mol—Molybdenite; Qz—Quartz
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Tablel Zircon LA-ICP-MS U-Pb data for rhyolite porphyry from the Dawan Zn-Mo deposit

w(B)/107 [FI 2R LB AR [F 3 2R AF 1% /Ma

GEETE

C[U

Th/U
Pb U Th 207pb/ABU lo 206pp/238J lo 207pb/23U lo  20Pb/28U lo

DW2003-1 3.36 106.59 139.25 1.31 0.1387 0.0101 0.0210 0.0005 131.8 9.0 134.2 2.9
DW2003-2  15.33 430.59 825.41 1.92 0.1466 0.0073 0.0211 0.0004 138.9 6.5 134.7 2.5
DW2003-3  16.79 571.65 561.57 0.98 0.1504 0.0065 0.0211 0.0004 142.3 5.7 134.8 2.4
DW2003-4  10.78 338.72 405.67 1.20 0.1512 0.0062 0.0212 0.0005 143.0 5.5 1353 3.1
DW2003-5  12.23 391.66 402.78 1.03 0.1453 0.0071 0.0212 0.0004 137.7 6.3 135.4 2.5

DW2003-6  14.72 372.28 709.12 1.90 0.1445 0.0053 0.0212 0.0003 137.0 4.7 135.5 1.8
DW2003-7  19.95 535.43 1084.83 2.03 0.1480 0.0074 0.0213 0.0003 140.1 6.5 135.6 2.0
DW2003-8  19.30 494.11 1111.69 2.25 0.1464 0.0052 0.0213 0.0003 138.7 4.6 136.1 1.8

DW2003-9  10.79 329.52 418.82 1.27 0.1463 0.0055 0.0214 0.0003 138.6 4.8 136.7 2.2
DW2003-10  24.09 598.65 1383.08 2.31 0.1396 0.0039 0.0215 0.0004 132.6 3.5 136.9 2.5
DW2003-11  16.26 464.40 662.68 1.43 0.1426 0.0061 0.0215 0.0003 135.3 5.4 137.0 2.0
DW2003-12  13.71 404.57 691.00 1.71 0.1493 0.0088 0.0215 0.0005 141.3 7.8 137.2 3.2
DW2003-13  9.61 303.78 401.00 1.32 0.1449 0.0093 0.0215 0.0006 137.4 83 137.3 3.6
DW2003-14 12.44 388.23 396.30 1.02 0.1426 0.0034 0.0215 0.0003 135.4 3.0 137.3 2.1
DW2003-15 18.96 512.75 989.38 1.93 0.1441 0.0047 0.0216 0.0003 136.7 4.1 137.7 2.1
DW2003-16  20.20 536.74 1016.62 1.89 0.1475 0.0055 0.0216 0.0003 139.7 4.9 137.8 2.0
DW2003-17  13.89 360.86 652.99 1.81 0.1444 0.0056 0.0216 0.0003 137.0 5.0 138.0 1.9
DW2003-18 2231 630.98 1120.98 1.78 0.1463 0.0051 0.0216 0.0004 138.7 4.5 138.1 2.6
DW2003-19 15.21 424.23 747.52 1.76 0.1429 0.0064 0.0217 0.0004 135.6 5.7 138.4 2.8
DW2003-20 21.22 557.82 1163.37 2.09 0.1463 0.0061 0.0217 0.0004 138.7 5.4 138.6 2.4
DW2003-21  2.85 77.61 116.71 1.50 0.1559 0.0123 0.0218 0.0006 147.1 10.8 139.2 3.7
DW2003-22 16.13 445.54 762.56 1.71 0.1548 0.0086 0.0219 0.0004 146.1 7.6 139.9 24
DW2003-23  9.10 267.76 336.55 1.26 0.1552 0.0060 0.0221 0.0004 146.5 5.2 141.0 22
DW2003-24 10.68 325.07 431.35 1.33 0.1421 0.0077 0.0221 0.0005 134.9 6.9 141.1 3.0
DW2031-1 5.38 173.06 217.88 1.26 0.1305 0.0080 0.0210 0.0004 124.5 7.1 134.0 2.8
DW2031-2 436 121.12 197.92 1.63 0.1467 0.0082 0.0210 0.0004 139.0 7.3 134.0 2.8
DW2031-3 3.60 132.42 99.67 0.75 0.1534 0.0096 0.0211 0.0006 144.9 8.5 134.3 3.9
DW2031-4 9.4l 307.44 287.86 0.94 0.1471 0.0055 0.0211 0.0004 139.3 4.8 134.8 2.4
DW2031-5  4.02 126.08 125.26 0.99 0.1416 0.0100 0.0212 0.0005 134.5 8.9 135.5 3.4
DW2031-6 438 129.86 149.99 1.16 0.1490 0.0107 0.0213 0.0005 141.0 9.5 135.7 32
DW2031-7  9.51 268.10 532.48 1.99 0.1502 0.0085 0.0213 0.0005 142.1 7.5 135.7 3.0
DW2031-8 7.22 218.60 359.80 1.65 0.1442 0.0099 0.0213 0.0004 136.8 8.7 135.9 2.7
DW2031-9  3.09 94.65 129.51 1.37 0.1396 0.0145 0.0213 0.0005 132.7 12.9 136.1 3.2
DW2031-10  6.20 189.95 168.84 0.89 0.1523 0.0115 0.0214 0.0005 143.9 10.2 136.4 2.9
DW2031-11  1.65 53.58 57.23 1.07 0.1363 0.0141 0.0214 0.0006 129.7 12.6 136.6 3.5
DW2031-12  7.06 225.15 209.10 0.93 0.1471 0.0067 0.0214 0.0004 139.3 5.9 136.6 2.4
DW2031-13  3.16 106.90 96.23 0.90 0.1402 0.0078 0.0214 0.0004 133.2 6.9 136.7 2.7
DW2031-14  3.82 111.42 152.11 1.37 0.1511 0.0102 0.0215 0.0005 142.9 9.0 137.0 3.1
DW2031-15  5.00 134.49 257.59 1.92 0.1492 0.0086 0.0216 0.0005 141.2 7.6 137.5 2.9
DW2031-16  17.90 548.09 632.63 1.15 0.1447 0.0042 0.0216 0.0003 137.2 3.7 138.0 1.9
DW2031-17  2.96 85.27 100.08 1.17 0.1511 0.0103 0.0216 0.0004 142.9 9.1 138.1 2.6
DW2031-18  3.82 130.43 107.51 0.82 0.1387 0.0060 0.0217 0.0005 131.9 53 138.2 3.0
DW2031-19  4.64 133.65 208.78 1.56 0.1563 0.0110 0.0217 0.0006 147.5 9.7 138.4 3.5
DW2031-20  3.82 110.04 161.84 1.47 0.1525 0.0082 0.0220 0.0006 144.1 72 140.3 3.8
DW2031-21 231 62.08 107.30 1.73 0.1501 0.0133 0.0220 0.0005 142.0 11.7 140.5 2.8
DW2031-22  2.89 102.28 92.04 0.90 0.1479 0.0182 0.0222 0.0007 140.0 16.1 141.8 4.6
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Fig.6 CL images of zircons and their measuring positions in the rhyolite porphyry DW2003 (a) and DW2031 (b) from the Dawan
Zn-Mo deposit
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Fig.7 Concordia diagrams and weighed average ages of zircon U-Pb dating of the rhyolite porphyry in the Dawan Zn-Mo deposit

R2 KiEHET KEHET Re-Os B EHM

Table2 Re-Os isotopic composition of molybdenite from the Dawan Zn-Mo deposit

w(Re)/(ug/g) w( Os)/(ng/g) w('®"Re)/(ng /g) w("¥0s)/(ng/g) 1 AR I/ Ma
RS SRS m/g
WEE AR Wl AEE WSl ARSI e MEM AR
DW-8 0.02883 5.816 49 0.0252 0.0005 3656 31 8.32 0.06 136.4 2.0
DW-10 0.03191 16.484 167 0.0125 0.0006 10361 105 23.46 0.24 135.8 2.4
DW-12 0.02536 11.752 88 0.0121 0.0005 7386 55 16.78 0.12 136.2 1.9
DW-13 0.01233 8.907 64 0.0326 0.0007 5598 40 12.85 0.12 137.6 2.1

10361 ng/g,w(370s) Jy 8.32~23.46 nglg, ¥ 4AH Fi =L,
AEIAA T 135.8~137.6 Ma,,

P b A s F Isoplot X HE AT L&, $45 55
IF £ 4F 0% 4 (136.1+£2.3)Ma (MSWD=1.19, n=4; []
8a) , THAM MEAH W BT ¥ 47188 4 (136.5+1.0) Ma
(MSWD=0.52,n=4; ¥ 8b) . Xf LIt 5159 2 1~4F
I — 0, VLB A AT 4 SR AT 5 KIS W R B A R
(136.5+1.0)Ma,,

5 1

51 BUaEmE R

daf DT30S A1 U-Pb S HE4H ™ Re-Os 5L
BRI, AN 2 Bl 5 3 T i A 1 45 o 74 5
T 2 AT B 1R 45 R AR SRS B ) 46 7R e
48 (Stein et al., 2001; Fedo et al., 2003; Yuan et al.,
2018) o XFARATINALE: —268 IR KA R ST s

B B R AR 2 — et 2 ) & A e,
2012;Li et al., 2014; 5K 754, 2014 F B 55,2014 ; H
BB, 2015; AR, 2016) , Ui BH 2 A 50 5 210 1)
P 15 25 SR Bl U A KB W . T
KAT I Be W RIS FEAHT R N L L2 4 A5
A B BT T A e . o,
45 (1996) F1| ] Re-Os R0 22 XF K VLA™ R 4 5l ™ Bt
RUEAFT TWFIE, 15 8] T ¥4 Re-Os 1 X AF 3
(144.4+7.4)Ma; 8 ¥ (2012) #1] i Rb-Sr [A) {37 2% ] 4F
AT AT A5 B SUBRE A S R R AR 139.7 Ma,
INRZ AW R 5 A 45 S A, 3 5 S0 Re-Os il
AEAS NGRS B 18] A 137 Ma; Song 25 (2014) F1|
B A7 U-Pb I AF 32 %F BT >R 4 I BB A e — K
FRE TSI AT, 15 B A AR B I 2 4
#5351 (141.2+£0.7)Ma F1(130.7+0.6 ) Ma, £ Ff| Re-
Os [RI 28 WA J5 16 X ME SR T HEA T AR I8 0 2, A5 31
PRI A% A (138.0+2.0)Ma. Z5 L fiirids , mir A A0
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Fig.8 Re-Os isotopic isochron age (a) and weighted mean age (b) of molybdenite from the Dawan Zn-Mo deposit

FORERIE PR B LA e iR B 7 R et
0 S0 A R AR AN B R A — O
2012;Song et al., 2014) , #E4HH" Re-Os M AF A 1 14
B i 5 R AT R R AT (B L5245, 19965 JUAK
2012) , AT AR I4 45 SR A A 755 U , PR Rb-Sr %%
B 2R AT % 2 2 AR TG S R W, T A2 34 XK (2012)
it 35 Rb-Sr [F) 4y 2 I 4F 7 v5 AR AR (1 A 08 T RE A7 76—
TERZE

A UHFFE R LA-ICP-MS 45 47 U-Pb AR , %)
WX 2 A 3 SCBE 5 A i (DW2003 . DW2031) A4
W HEAT T M F 5T , 75 3 2 1 I S B B o 1 435 5
AR 4 9K (137.140.9) Ma F1(136.8+1.2)Ma, — 3%
FERZETE N — 2. X 4HT 21T Re-Os Al 2
RIS NNACE 4RI M (136.5+1.0) Ma, ZE i 26 4F %
H(136.1£2.3)Ma, KIEEAH B PRBE 7 7R il (447
TS 56 2 FETE U E]_E AR — B, A
VEF % A e 7 1 i
52 B YERKRIR

Re-Os [F v 2 Bk T AEI 52 Hb 5 4 & 28 i i 1)
A BN BT SR TR A R AR (T 224, 2000) o
AR FERAT KIS FF R IR oM 5087 19 w(Re) By
5.816~16.484 pg/g, i1 V-I4(E 1 10.740 png/g. BEE
WEEHH™ Re-Os DA F A TE 4 J@ 87 R Hh (4 A8 Wi iz FH
2B AT R [RMIE ST AR TSR Re-Os £l iE
TP iig s8] 7 —E . WH AN, FEEHE o Re &
T A RS0 1 TR R -1 R 2 1 T 55 (Mao et al., 2003;

2454045, 2017) . I XS R L & B R
Re-Os £ 4 ¥E 17 43 #7145 2 LI #L E (Mao et al.,
1999; 2= 3CE 45 ,2012) : A 19 w(Re) K (1~10)
ng/g FL A HUIRET , OB 9 5T 43 by 58 R R 5 M
W1 w(Re)FE (nx 10) ng/g i, BB 90 I o 5e 8 TR IR 5
BHET 1Y 0 (Re) ZHE (nx10~1000) pg/g B, A4
Jiok A T b ok 2o e i, BRAT RS (2012)
X [ AR ER A R AT R ST Re & 5 1Y 3 M 4
 MEEHA Re & 80T, 18 U5 L 2 5 B0 1R HH B
% WL, AN R RIS BT R A9 B 9 Joi ke 5
BA 7o iR &Rk

S Pb [Fl 37 ZEWF I 238 B0 R B 1y o R 1Y
ARBCTFB A RS R B ITRE T S [l iz
REWHoE, 45 R Bn , 84S B EZEAE 0~5%0 Z (8] (5 [E
45,1995; BV, 2012; TR, 2014) , 54 2 i 1
) (37 2% 20 Wl e A — 25 (Seal, 2006) , UE W] HAHL IR LA
Kk E, Dk T ES s SR N T A RS
PRIEAT P[RS B WFST , i A3 4518 5 0 [ v K 45 R —
(D EA, 1995 Ak, 2012; TiEEE,2014) , K
FEEAT R W) T EOR VR T e IR A o R A
THA
53 HMERTEARMREB®RT MENIETR

HEAb SR IE W IR 32 R B TR &R 52, il
Aot DX 1 A Jm) A AR R AR A PRl (R
2012) , I8 & A= A i TR () o4 L 1 2 1 (Zhu et all,
2012) o PAEARKATINAC B Bw 7 9 1 R A
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