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Re-Os isotopic chronology of molybdenites from Hongling tungsten
deposit of Guangdong Province and its geological significance
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Abstract

Located in the middle part of Reshui composite pluton, the Hongling tungsten deposit is a medium size
tungsten-ploymetallic deposit. Tungsten mineralizations in this deposit include quartz vein wolframite type and
altered granitic scheelite type. Rhenium and osmium isotopic dating of 8 molybdenite samples from the Hongling
quartz vein-type tungsten deposit has yielded a precise isochron age of (159.1+1.5) Ma and a weighted average
model age of (158.8 £0.88) Ma. The intercept of isochron is —0.010 & 0.041, suggesting that there is no
measurable normal Os in these molybdenite samples. Statistics of precise ore-forming ages of W-Sn deposits from
eastern and central Nanling region show that ore-forming ages are concentrated mostly in the range of 150 ~160
Ma, corresponding to the main periods of large-scale granitic emplacement in this region. The results obtained
by the authors show that there is no distinct age gap between tungsten mineralization and granite intrusion in

Nanling region.
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Fig. 1 Regional geological map of Hongling area northern Guangdong Provincece
I—Quaternary 2—Lower Carboniferous 3—Upper Devonian Maozifeng Formation 4—Middle Devonian Donggangling Formation 5—Middle
Devonian Laohuao Formation 6—Middle-Lower Devonian Guitou Group 7—Cambrian 8—Precambrian 9—DBiotite granite and two-mica granite
of 4th stage of Yanshanian period 10—Fine-grained muscovite granite of 3rd stage of Yanshanian period 11—Meium-fine grained muscovite gran-
ite of 3rd stage of Yanshanian period 12—Medium-fine grained porphyritic biotite granite of 3rd stage of Yanshanian period 13—Fine-grained bi-
otite granite of 3rd stage of Yanshanian period 14—Fine-grained porphyritic biotite granite of Guidong intrusion 15—Dacite porphyrite of 1st
stage of Yanshanian period 16—Gabbro vein 17—Diabase vein 18—Inferred or measured geological boundary 19—Inferred or measured fault

20—Normal fault

7! 2

(1] 937 . 1982.



418

2010

\ PP ‘\\
,_\’ \
2 f' A 260
v \\\\\\ '}’5
2.1
NNW NwW NWW NE-
NNE SN-NNE 5
NNW NW NNE SN
NE
2 NNE SN
NNW  NW NWW o
129 300~1 000 m 1 500
m 300 ~500 m 600 m 0.18~0.35 3
m 70° w WO; 1.85% 7 N yé”"ﬁ%____
(2] 8 \\\\ \ \\‘
n i E “‘ 7209
7 3 I
|——1—' 1
m >500 m 2 !
Ca?" 2
_ ® 1985
WO? 1999 _ . -
o 4— 5— 6—
2.2 7— 8§— 9—
1-2 ! . . . .
. Fig. 2 Geological map of the Hongling tungsten deposit
10 1—Fine-grained biotite granite 2—Medium-fine grained porphyritic
4~5m biotite granite 3—Medium-fine grained muscovite granite 4—Fine-
grained muscovite granite S5—Dolerite vein 6—Quarz vein and its
> serial number 7—Inferred or measured geological boundary
8—Inferred or measured fault 9—Sampling location
” < ” 55 N 6409
(2]
NE—NEE NW 1 ”
- NW V73 V20 o
(1] . 1985.
937 . 1982.

. 1-85.



29 3 Re-Os 419
4d 41
4e 4a
16
8 HLQ-13 HLQ-17-1
HLQ-17-2 282 NW 20 RH
RH-1~RH-6 282 NWW 124
(m) L i 98 %
200
3 620
1981 1982
1— 2— 3—
Re-Os
Fig. 3 Geological section along No. 620 exploration 0.8~1.3 g
line of the Hongling tungsten deposit northern Guangdong Carius 85Re 00s
Province Carius
I—Inferred boundary 2—Mineralized quartz vein 3—Industrial Os Re
ore body of altered granitic scheelite type Shirey et al. 1995
5 3 1997 2001 Stein et al. 2001
20 2003 TIA
X-series ICP-MS Re Os
Re Os W0s 0.0038
+0.0006 X107 0.0002<10"? 0.0001 x 10~?
da~4f
GBW04435 HLP
- 4a 4b 4c 4d 4de
3 (%)
4
® 4.1
8 Re-Os
1 152.2~159.5
Ma Os 0.0042 — 0.0088
w WO 0.13% Bl hLQa7a 152.2 Ma
Mo® Isoplot
5 7 159.1+
3 1.5 Ma ~0.010 +0.041
8705 0 Re-Os
<2 mm MSWD
0.5 Re Os
o 937 . 1982.



420 W JZR o R 2010 4

o

4 LW MRS EREY Y AR A
a. BV EET T A b BECRBEY B o BREREHET T A: d. ARKESZGIEREET: o AT a/NEHOR.
WRRIEET s £ ARk A= R E S
Fig. 4 Photographs of typical wolframite-molybdenite ore samples from the Hongling tungsten deposit
a. Wolframite-molybdenite ores b. Sheetlike wolframite crystal: ¢. Disseminated molybdenite ores d. Intergrowth of molybdenite and muscovite
at the edge of quartz vein: e. Lump and disseminated molybdenite in the quartz vein; f. Muscovite in the quartz vein and molybdenite

at the edge of the vein
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Table 2 Re-Os isotopic data for molybdenite from Hongling tungsten deposit northern Guangdong Province
w Re ngg w Os ngg w "Re ngg w %0s ngg Ma
m g
RH-1 0.05005 3542 32 0.0044 0.0149 2227 20 5.926 0.053 159.5 2.4
RH-2 0.0536 1392 11 0.0088 0.0140 874.8 6.9 2.313 0.025 158.5 2.5
RH-3 0.05076 3152 24 0.0045 0.0050 1981 15 5.213 0.044 157.8 2.2
RH-4 0.05154 14574 117 0.0044 0.0099 9160 74 24.34 0.20 159.3 2.2
RH-6 0.05149 5123 52 0.0044 0.0130 3220 33 8.530 0.074 158.8 2.5
HLQ-13  0.05346 2212 20 0.0042 0.0095 1390 13 3.674 0.033 158.4 2.4
HLQ-17-1 0.05154 1304 13 0.0042 0.0095 819.3 8.2 2.080 0.019 152.2 2.4
HLQ-17-2  0.0505 2341 20 0.0045 0.0253 1471 12 3.912 0.036 159.4 2.4
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Fig. 6 Weighted average of molybdenite Re-Os model ages
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Fig. 5 Re-Os isochron of molybdenite from the Hongling
tungsten deposit
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Fig. 7 Histogram showing metallogenic ages of W-Sn
polymetallic deposits in eastern and central Nanling
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Table 2 Metallogenic ages of W-Sn polymetallic deposits in Nanling region
Ma
Re-Os 151.0%3.5 1996
OAr-3Ar 153.4+0.2 134.0+1.6 2004a
OArPAr 156.1+0.4 2004a
3 WA Ar 150.6+1.0 154.7+1.1
19 AL IAL 157.3+1.0 156.9+1.1 2007
2 OAr-3Ar 159.9+0.5 154.8+0.6 2007
OArPAr 160.1+0.9 2004b
OAr3Ar 157.06+0.2 2004a
Re-Os 154.8+1.9 2007
OAr-3Ar 144.4+0.5 147.2+0.6 2006
Re-Os 154.4+3.8 2006
OAr-PAr 153.63+1.5 2006
AP Ar 158.9 +1.4 2008
AP Ay 158.8+1.2 2008
DAY Ar 231.4+2.4 2008
Re-Os 151.3+2.4 2007
Re-Os 154.9+2.6
OARI A 153.0+1.1 155.1+1.1 Peng et al. - 2006
AP Ar 161.3+1.1 Yuan et al. 2007
AR Ar 154.4+1.1 Yuan et al. 2007
OAr Ay 158.7+1.2 Yuan et al. 2007
Re-Os 154.9+4.1 2007
Re-Os 149.1+7.1 2007
Re-Os 155.8+2.8 2007
Re-Os 150.2 +2.2 2008
Re-Os 159.1+2.2 2008
Re-Os 154.2+2.7 2008
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