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Muscovite Ar-Ar isotopic dating of Zhenkou quartz vein type wolframite deposit
in southern Hunan Province and its significance for regional exploration
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Abstract

The Penggongmiao granite batholith is one of the typical representatives of the Early Palaeozoic large granite
batholiths in the Nanling region. Recently, large to medium-sized tungsten deposits, such as Zhenkou, Zhangjialong
and Yangmeikeng, were discovered around the Penggongmiao granite batholith. Because of the main orebodies
present in the interior of the Penggongmiao granite batholith and the surrounding strata, these deposits are considered
that formation of Early Palaeozoic and relate to Penggongmiao granite. However, the timing and genetic rela-
tionship between these deposits and large granite batholith is unclear. Based on the existed research, the high-pre-

cision muscovite Ar-Ar dating of the Zhenkou tungsten deposit was carried out, and yielded a well-defined * Ar/*’ Ar
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plateau age of (148.0+0.7) Ma(MSDW=3.1), with an isochron age of (148.1+£0.8) Ma(MSDW=2.6) and an in-
verse isochron age of (148.1+0.8) Ma(MSDW=2.6) , indicating that the Zhenkou tungsten deposit formed in the
Late Jurassic. This age is consistent with the Zhenkou tungsten deposit was formed in the Late Jurassic and obviously
later than the emplacement time of the Early Palacozoic Penggongmiao granite batholith, which is part of the
large-scale tungsten-tin metallogenic event of the Late Jurassic in the Nanling region. The comparative study on
the area shows that the tungsten and tin deposits around the periphery of the Early Palacozoic granite in the
region are formed in the Late Jurassic, indicating not only the intense Late Jurassic granite magmatic activity of
the deep, but also the close genetic relationship between different deposits in the area. The deposit types and
spatial distribution in the whole region show that different physicochemical properties of wall rock may control
the mineralization processes and ore deposit types. The ore-bearing hydrothermal fluid was brought by granite
emplacement, and migrated along the presence of fault channe lways. When the surrounding rock is granite,
quartz vein - greisen type deposit is formed, and when the surrounding rock is Sinian clastic rock, quartz vein

type deposit may be formed. Therefore, different types of deposits can forming metallogenic model, which are

prospecting indicators for each other.

Key words: geochemistry, Ar-Ar dating, Early Palaeozoic, Penggongmiao granite, Zhenkou tungsten,

southern Hunan Province
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Fig.1 Geologic map of the Nanling Range showing the distribution of granites and associated tungsten/tin deposits (modified after
Mao et al., 2008; Zhao et al., 2018)

1—Jurassic—Cretaceous clastic and volcanic rocks and redbeds; 2—Devonian to Triassic carbonate; 3—Pre-Silurian clastic rocks; 4—Caledonian gran-

ite; 5S—Indosinian granite; 6— Yanshanian granite; 7—Late Yanshan granite; 8—Yanshanian W-Sn deposit; 9—Yanshanian Sn deposit; 10— Yansha-

nian W deposits; 11—Indosinian W-Sn deposit; 12—Indosinian Sn deposit; 13—Indosinian W deposit; 13—Caledonian tungsten deposit
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Fig.2 Geologic sketch map of the Penggongmiao area (modified after Li et al., 2013)

1—1Jurassic—Cretaceous sandstone and conglomerate; 2—Devonian to Triassic limestone, shale and sandstone; 3—Pre-Ordovician metasandstone;

4—Calednian fine-grained porphyroid biotite monzogranite (Early); 5S—Calednian fine-grained porphyroid biotite monzogranite (Late);

6—Unconformity; 7—Fault; 8—W deposit
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Fig.3 Geologic sketch map of the Zhenkou tungsten deposit (modified after Detailed Survey Report on Shenkou Tungsten

Bismuth Mining Area, Zixing County, Hunan Province, 1996)

1—Lower Sinian Zhengyuanling Formation quartz sandstone; 2—Alteration zone; 3—Fault; 4—Tungsten vein;

5—Exploration line and its number; 6—Drill hole and its number
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Fig.4 Photographs of hand specimens, and microphotographs of ore-hosted quartz vein from Zhenkou tungsten deposit

a. Ore-bearing quartz veins; b. Photographs of hand specimens of quartz vein type wolframite ore; c. Wolframite (Wf) and muscovite (Ms) in

quartz (Q) veins (under reflected light); d. Pyrite (Py) and sphalerite (Sp) in quartz veins (under reflected light)
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Table 1 “Ar/* Ar stepwise heating analytical data for muscovite from the Zhenkou tungsten deposit
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Fig.5

“Ar-Ar age spectrum(a) and inverse isochron(b) of muscovite from the Zhenkou tungsten deposit
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W0 DL = A BRI S kR R & iR R
THAR KAE R A HE N, LA =2 Rl A AR -
FRLSE ~ REAE K AR BRI < g fb g A i
kAL, Hh m A b 55y b R E Y., 71k
PHARRRAE S5 I RS B K 280 AR AL, B 5 A2 3
RS AR OE CE IR =g fatt s =i i R i
Bt 25 5 by 22 w0 B B B BG4k e A R T 2k
(Yuan'Y B et al., 2018) ., 77 &l LA 4" FIA IR0 2
HIU A R BT B AR A B8 07 IR (&) Tt
85,2014) R0, A7 LTI I B Ar-Ar PRAR IS
F(151.6 £ 1.0) Ma, JIEB 1) 1 2 Bk Ar-Ar FEAE IS
$7(153.1+1.0) Ma(Yuan Y B et al., 2018) , itk T 47
bel HLAS B AR IR A AR A S5 A AR AR 1 e B TR
SN DR R i A e B S SO~ S W N /N
Jo - R AR b DX A R TR I 1 S 0 L sk K 2B
W AT el LR AT RN U R Y S e R 2 T
16 5 5 AR AL TG 8l % A ] 4 o X AT IR AF i 7E
160~147 Ma Z [H], B [H] |- 5 5 04 b X e - 6 Ok 27
KA B i W) (32 8 55, 2008 5 X1 e HF 45
2012 ; X W 55 45, 2016) , IR T 822 8 Ji - A AR KA 3k
JE) PB4 B 5 1 Ak 5 DX 8 1 R ) i = 1
S [ — K 1 RS S
53 RIBTKRAE

LT N S NREL A R N i
HYAEA B R W, B8 0 IR T8 iU E 2 4R vh
T Wtk 2 (160~150Ma) Fl#E (1 2 (90~70 Ma) ,
#5> h i = 3 {H (240~220 Ma, Hu et al., 2012; Mao
et al., 2013) , X EEES B PR 25 (8] 43 A1 FL K 2 5 5
Ir SR INERA C

R AW e = (o A e o ) R A | S I 7Y
R 5 Y B Ml 3R T 7 R 04 b DX T AR R A AR
i< 5 5k T A S A R B R I S AR N R R TR B
W8 W K (Lehmann, 1982 ; 7 I ik , 2017 ; Yuan S
Detal, 2018),

TN -FEAR KA R R I E kR 2E i
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B R IR B Y P R R R R
EH (D), — B Rl AR A e iR
&, (EL b SRR AE R AT AR A 0T 5 5000 K S 1 IR 3
TE R TR 2 | BRI E , X NS85 T R AT 1 AT R
TRHRHE LY (R 1 2P IR TG Bh A O . Wbk B AR G
1A A2 57 7t R 1) 2 10 AR A SR B R T e 82 1 4
TS R (A ) A e i 24 18 - T
T I AR T ARSI 145 35 5 AR 2L B ) )
il e DR T A B AL 2 45 PR 1 el s 5 30 5 1
B LI (Wood et al., 2000), #3858 IS RUFNG PR
B R Z ] T A T A s AR i L R
[Fi) 1) B 2 o R 3 2 R 2 T R TR i et 722
M TE B AN [6) B9 57 IR 24H & (Dewaele et al., 2016;
Hulsbosch et al., 2016) o 3% % Jii -4 5 Hit X [ 7 1
JE 25 WA T80 IRMZEAL, S ML
FrIsE A K A (e A T S AN B4 A e e kA
AL Burt, 1981), W T L = T8 0 £ =5
- SR A BT R, NSk 52 T
FAE IR AT = 0m 8 A 8 R R R A
e ik RV IR 5 10 24 PRl O R i A VR
(W25 ) w22 i) 9 55 T & 8 A e ok AR - 2 s R )
W IRALE, andil O 47 D& ik AL SR B 0 1 R AN A Mg e 2
RS IR o X T RS2 A R4 1 A 2K
PER =8, TR — R 5o R R 6] 28 B PR AT DL B R 4k

6 4 ik

(I BEBy RSBy EAENA
BEPAr-2Ar FEAE RS F7(148.0 £ 0.7) Ma, #5758 7 I
B BT B AR % 1, 5 520 i KA B A SRR B
NI A FR S

(2) BHF4M T LR F B, 3200 - R R A AR P
i = SRR A il AR S, BB 10 B 32 2
W2 s il B AR AR Y W B 43 A o DI K
KB IR AT e B B T RAR A S B R 2 N
Jo - 2R ML DX S B AR 35 & AR HE 160~147 Ma 2
(] , 5 0 T - B R 5 R AR ) ™ s ] — oy
HIFAF T

(3) BlAMZERFH TR B AR, 24 H
FONAE R BT BT 08 - S kT (8 ()
WK, I 24 L i B B B, IR B T g ik
RS IK

B EPOMESCRAE TAE PR T
Jot A Sk A A= T AR I A Bl 5 Ar- A UL R K
Ab PR AR AR T [ SRR B 7K RIS 5 B0
5 1 s BORPCE FNE SO G B rh AR 2 T b [
TRk e i Bl B I 2 1) 356 B 5 B 4% W g e X
SCEAE R IV 2 B L, 71— s A |
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