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Abstract

Gold deposits in northeastern Hunan are mainly hosted in epimetamorphic clastic rocks of Middle Protero-
zoic Lengjiaxi Group. It was thought by some earlier researchers that gold mineralization took place in Caledo-
nian or Yanshanian epoch, which, however, was not supported by high-quality age data. In this paper, the Rb-
Sr isochron of fluid inclusions trapped in quartz was used to date the ore-forming epochs of gold deposits. The
Huangjindong, Wangu and Tuanshanbei gold deposits are dated at (462 +18) Ma (MSWD=1.6), (425+33)
Ma (MSWD=0.14) and (222.4+9.4) Ma (MSWD=2.6) respectively, with (¥Sr/%Sr), being (0.7589 £
0.0005), (0.7517 +0.0004) and (0.7335+0.0009). Dating results show that gold mineralization in north-
eastern Hunan mainly occurred in Caledonian, with Indosinian probably being the other metallogenic epoch. In
addition, gold ore-forming epochs of western Hunan and northeastern Hunan were likely concentrated in Caledo-

nian and Indosinian, implying that Caledonian and Indosinian were the two main ore-forming epochs in Jiangnan
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Fig. 1 Geological sketch map showing the distribution of gold deposits in northeastern Hunan(modified after
Luo et al., 1996)
1—Quaternary-Cretaceous; 2—Middle Devonian-Middle Triassic; 3—Proterozoic; 4—FEarly Yanshanian granite; 5—Late Yanshanian granite;
6—Caledonian granite; 7—Proterozoic granite; 8—Fault; 9—Ductile shear zone; 10—Gold deposit
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Fig. 2 Geological map of the Huangjindong gold deposit (modified after Luo, 1988)
1—Cretaceous sandstone and conglomerate; 2—1st and 2nd Member of 4th Formation of Lengjiaxi Group: sandy slate and sericite slate;
3—COverturn anticline; 4—Overturn syncline; 5S—Normal fault; 6—Thrust fault; 7—Speculated fault; 8—Unknown nature fault;
9—0O0re vein and its dip angle and its serial number; 10—Attitude of strata; 11—Rb-Sr sample location
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Fig. 3 Geological map of the Wangu gold deposit (modified
after Xiao et al. , 2007)
1—1st and 2nd Member of 4th Formation of Lengjiaxi Group;
2—Fault; 3—Gold ore vein; 4—Rb-Sr sample location
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Fig. 4 Geological map of the Tuanshanbei gold deposit (modified after Luo et al. , 1996)
1—2nd Member of 3rd Formation of Lengjiaxi Group; 2—71st Member of 3rd Formation of Lengjiaxi Group; 3—Granite porphyry;
4—Granodiorite; 5—Diabase; 6—Fault; 7—Shear zone and its mumber; 8 —Gold vein and its serial number; 9—Rb-Sr sample location
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Table 1 Rb-Sr isotopic components of three gold deposit in nortbeastern Hunan

T IRBHREHERS AR w(Rb) /10 ¢ w(Sr) /1076 87RbA6Sr 8TRbASSr( + 20)
HEWRET K
Hi FeE 0.07441 1.14700 0.18800 0.75988 +0. 00007
H3 HE 0.36370 0.75240 1.40200 0.76831 £ 0. 00003
H5 AHE 0.89350 1.08300 2.39500 0. 77495 £0. 00002
H3-1 VaE 0.41720 0.75740 1. 59800 0.76969 +0.00010
H5-1 FaE 1.18500 1.12900 3.04800 0.77859 + 0. 00004
THET K
N4 A% 0. 81980 0.97430 0.24370 0.75314 £ 0. 00009
N7 FaE 0.67720 1.30900 1.50000 0.76069 £ 0. 00007
N3 A% 1.30100 3.13700 1.20200 0.75910 +0.00010
N4-1 A% 0.08865 0.97840 0.26240 0.75332 0. 00002
N5-1 ¥ 0.18350 0.71880 0.73940 0.75610 £ 0. 00008
Zifiih= X M3
T1 FiE 1.20400 0.45350 7.69000 0.75774 £0.00004
T2 Ak 1.42600 0. 56960 7.25300 0.75630 + 0. 00007
TS FaE: 0.55560 0.74650 2.15300 0. 74008 + 0. 00002
T1-1 A¥ 1.45400 0.47680 8.83500 0.76128 +0.00020
T2-1 Ak 2.00900 0.61530 9.46700 0.76392 + 0. 00004
T5-1 A% 0.55200 0.76490 2.08700 0.74053 + 0. 00003
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Fig. 5 Rb-Sr isochron diagram of three gold deposits

TR S, ARSI B (F R
BB B A A3, BAEE T W o B0k i v
TAE e, AR BIS , KPR E A ZF
J5 IR 3 - P B B S , R Sr /R 77 B i i B A
WRERRS. FEESM LR oM E
120~180C B, ZBRIK A Bk KB Br 2k
WM, B, BRI A Rb. Sr A% T Tl
T BURAE WAL E AT Rb.Sr & &, Bhoh, Wl
RS A F BH AT o T RE i B3 Rb A0Sr 187 Sr A6t

6H RB R ZIEE,  FRIFE R A K BT BT 5T
HORE i BE S 2 Rb-Sr [R) 4 3 b 5 W 4F A9 3L A &%
GRUBLES S v 37 i) s

4 T

MFMAICHX SR R, BEKIRTE
ARG R R R ARG A R H RS E 5 K
MR Ak, 27 4 AE HE W 3L 4 - B R (B R AR,
1988; XUBHHE, 1989) . BAHGHEAF (1995) i & &4
AR I P 3 VLW B — 5 &7 Rt 47 7 W 4E
WaT, 5 R B E R B N 115~ 160 Ma, {HiZ 7 B B
W F R B R T G — G- B e
WE], IR —E R Ry F i, BRILF(1997)FF
J& T &0 1 Rb-Sr 4R TAE, /150 S5 2R 40 1%
BHEH(70.30+£8.56) Ma, H A 4 MR, HREM:
BE. Bk, KPREFERLA Y HA S,

AR ESW T H ALY 3 M ERET
RA AR Rb-Sr 25 i 2R 4F k843 51 4 (462 £ 18)
Ma(MSWD=1.6). (425 +33) Ma(MSWD=0.14)
Fi1(222.419.4) Ma(MSWD=2.6), #W X NFETE
IR BMEI IR . X—MELSRSMEILH
TR S — ST KR HR—B (xS,
1998;2000; 2003a; Z=4 71 %5, 2008 ) , 7 WA i HL AR 34
FEN IRV il & IR ¥ 2 > FE e
B WARILMX AL T3 FR SR M 3c 5
FBOL, X NME B - 15 B R Al gE 2 PR B A
TERAIEREAEE SN IEES R, mME RN T
Mk 546 B BAR SR AE W A b b X ST BE0G , JE U
HUZRRY 4ty P X SR AR A A 5 ER S ST R AR B
PR E L 3 BB T W AR R IR, &
EERERSRE- MR UIER B T i i
MEEME . XNESRT Wk EER A2 5B
R AKMIRE , Y ZH-Hath 3y bl /g i s 4, 31X
o B SCth R MR AR FEN AT RE R X Y
SR B, BRI EAE T RN
FERMRE-E KB R KPR &8 1R (2=
57 ,2006) , B [ 2555 (2008 ) SR FH A7 36 i 44k 40, 28 44
Rb-Sr ¥ RKB H LWL FRLER (152 £13)
Ma, 8487 o &0 W KA &0 S rF R 0 (70.0
+1.3) Ma, XEEER R E SRS M &0
REFFEZ BT .

87Sr/%0 Sr J2 I T PR AR 490 K VR A B B 4R



570 7K &

2010 4
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EREW, XNERY EBREEMEARHAE X
B, B0 EERE)- M VIS,

(2) MAAH X L0 RET WAk PY S BAw/
BBk B i BB A R RS .

References

DongGJ, XuDR, Wang L, Chen GH, HeZL, Fu GG, WuJ and
Wang Z L. 2008. Determination of mineralizing ages on gold ore
deposits in the eastem Hunan Province, south China and isotopic
tracking on ore-forming fluids: Rediscussing gold ore deposit type
[J1. Geotectonica et Metallogenia, 32(4): 482-491 (in Chinese
with English abstract).

HeZL, XuDR, Chen GH, XiaB, Li P C and Fu G G. 2004. Gold-
polymetallic ore-forming geochemistry of Yanshanian intracontinen-
tal collision orogen, northeastern Hunan Province[J]. Mineral De-
posits, 23(1): 39-51 (in Chinese with English abstract) .

Hunan Bureau of Geology and Mineral Resources. 1988. Regional geology
of Hunan Province[ M]. Beijing: Geol. Pub. House. 1-200 (in
Chinese with English abstract).

Hou M L, Jiang SY, Jiang Y Hand Ling HF. 2006. S-Pb isotope geo-
chemistry and Rb-Sr geochronology of the Penglai gold field in the
eastern Shandong Province[J]. Acta Petrologica Sinica, 22(10):
2525-2533 (in Chinese with English abstract).

HuR Y, Cheng J P, Guo S L and Hao X H. 1995. Application of fis-
sion track technique to study of gold deposits[J]. Geochimica, 24
(2): 188-192 (in Chinese with English abstract).

LiHQ, LiuJ Qand W L. 1993. Study on chronology of hydrothermal
ore fluid inclusions and geological applicance[ M]. Beijing: Geol.
Pub. House. 1-27 (in Chinese).

Li HQ, Xie CF and Chang H L. 1998. Study on metallogenetic chronology of
nonferrous and precious metallic ore deposits in North Xinjiang,
China [M]. Beijing: Geol. Pub. House. 10-24 (in Chinese).

LiHQ, Wang DH, Chen F W, Mei Y P and Cai H. 2008. Study on
chronology of the Chanziping and Daping gold deposit in Xuefeng
Mountains, Hunan Province [J]. Acta Geologica Sinica, 82(7):
900-905(in Chinese with English abstract).

Li P C. 2006. Magmatism of Phanerozoic granitoids in southeastern Hu-
nan Province, China and its evolution regularity (dissertation for
Doctor degree) [D]. Beijing: Graduate University of Chinese
Academy of Sciences. 1-101 (in Chinese with English abstract).

Liu Y C. 1989. Geochemical signatures of the Huangjindong gold deposit
[J]. Geology and Prospecting, 25(11): 43-48 (in Chinese with
English abstract).

LiuDR, WuY Z and Liu SN. 1994. Geochemistry of Wangu gold de-
posit [J]. Hunan Geology, 13(2): 83-90 (in Chinese with English
abstract).

LiuY]J, MaDSand Ji ] F. 1991a. Metallogenic geochemistry of Jiangnan-
type gold deposit [J]. Journal of Guilin Institute of Technology, 11
(2): 130-138 (in Chinese with English abstract).

LuYJ,SmnCY, JiJFand Cu W D. 1991b. Geological and geochemical
characteristics of Huangjindong turbidite-hosted gold deposit, Hunan
Province [J]. Contributions to Geology and Mineral Resources Re-
search, 6(1): 1-13 (in Chinese with English abstract).

Ludwig K R. 2008. A geochronological toolkit for Microsoft Excel [M].
Berkeley Geochronology Center Special Publication No. 4 rev. 5-25.

Luo X L. 1988. On the genesis and metallogenic model of the Huangjin-
dong gold deposit from Hunan [J]. Journal of Guilin Institute of
Technology, 8(8): 225-240 (in Chinese with English abstract).

Luo X L. 1989. On the epoch of the formation of precambrian gold de-
posits in Hunan Province [J]. Joumal of Guilin Institute of Tech-
nology, 9(1):25-34 (in Chinese with English abstract).

Luo X L. 1990. On the source of ore-forming substances of precambrian
gold deposits in Hunan Province [J]. Journal of Guilin Institute of
Technology, 10(1):13-25 (in Chinese with English abstract).

Ma D S. 1991. Geochemistry and metallogenesis of the proterozoic
stratabound gold deposits in the Jiangnan area, south China [J].
Journal of Nanjing University, 27(4): 753-764 (in Chinese with
English abstract).

MaoJW,LiHY, XuJ, LuioFT, LiYS, YiZSand GuJ N. 1997.
Geology and genesis of the Wangu gold deposit in Hunan Province,
China[ M]. Beijing: Atomic Energy Press(in Chinese with English
abstract).

Peng B, Robert F and Tu X L. 2006. Nd-Sr-Pb isotopic geochemistry of
scheelite from the Woxi W-Sb-Au deposit, western Hunan: Implications



20K FE3Y

EHRWSE: WA X ST R s B 571

for sources and evolution of ore-forming Fluids[J]. Acta Geologica Sini-
ca, 80(4): 561-570 (in Chinese with English abstract) .

Peng ] T and Dai T G. 1998. On the mineralization epoch of the Xue-
feng gold metallogenic province [J]. Geology and Prospecting, 34
(4): 37-41 (in Chinese with English abstract).

Peng ] T and Hu R Z. 2000. Xuefeng terrain Caledonian gold minera-

lization [J]. Bulletin of Mineralogy Petrology and Geochemistry, 19
(4): 246-247 (in Chinese).

PengJ T, HuR Z, Zhao ] H, Fu Y Z and Lin Y X. 2003a. Scheelite
Sm-Nd dating and quartz Ar-Ar dating of Woxi W-Sb-Au deposit,
western Hunan []J]. Chinese Science Bulletin, 48(18): 1976-1981
(in Chinese) .

Peng ] T, HuR Z, Zhao ] H and Fu Y Z. 2003b. The ore-forming fluid
with a marked radiogenic {87)Sr signature from the Woxi Au-Sb-
W deposit and its significantimplications[J]. Bulletin of Mineralogy
Petrology and Geochemistry, 22(3):193-195 (in Chinese with
English abstract).

Shen K F. 2000. The characteristics of gold mineralization and the
prospecting vista in Huangjindong gold deposit in Pingjiang Coun-
ty, Hunan [J]. Hunan Geology, 19(4): 237-240 (in Chinese
with English abstract).

Xiao Y J and Chen G H. 2007. Preliminary study on metallogenic struc-
ture features of gold deposit in Wangu area, northeastern Hunan
Provincel J] . Geology and Prospecting, 43(3): 42-45(in Chinese
with English abstract).

Yuan L L and Ji W. 2008. Geochemistry and its genesis of Wangu gold
deposit, Hunan [J]. Geology and Mineral Resources of South
China, (3): 22-29 (in Chinese with English abstract).

Zhang ] R and Luo X L. 1989. Metallogenic epoches of endogenic gold
deposits in south China[J]. Journal of Guilin Institute of Technology ,
9(4): 369-379 (in Chinese with English abstract).

Zhang Q, Cao Y B, Zhang BG and Pan ] Y. 1992. REE and trace ele-
ment geochemistry of the Huangjindong Au-deposit, Hunan

Province: The evidence of ore genesis [J]. Geology and Prospecting,

28(11): 12-17 (in Chinese with English abstract).

Bt 3L S Sk

HEE, WHEW, T A, W, WEA, fAE, 2 K, ¥
BE. 2008, WAH R &4 R LAR NI E R ST RAKRIERY
ARE—FETIRRHEER[]]. KHREERY ¥, 32(4):
482-491.

BECH, VPR, BRI, B O, WA, FULE. 2004, WAL
eIl P R LA & B R R ER LA [T ). BTIRMBIR,
23(1): 39-51.

WA HUES R, 1988, Mim XA E M. JbE: MU
#. 1-200.

BEH] 2, AT, B, BTG 2006. RAERS MY XH S-Pb
Rt B HERIL A Rb-Sr R R ERFEBIR[]]. HAER, 22
(10) : 2525-2533.

B, BT, B, MFL. 1995, WERIBREST RS

FIRFELT]. sBRibE, 24(2): 188-192.

ZTHFT, RNEKFT, B #1993, B ERIRQBREETIR R
Hup s M. deat: B d AR, 1-27.

FAETE, WAE, HWR. 1998, FEILEA O SR ERT/ERA
FREIMIL R #UEE AR, 1024,

AT TR, RESC, WMERE, # 40, 2008. WRTS KL
FFHAARITET MO EREREFFR(]]. HER¥R, 82(7):
900-905.

ZEs%. 2006. WRILHME BARER A SRR RILERE (M
AW [D]. PEBEBE S AR, 1-101.

XIBEHE. 1989. M AN &T K BRIFRAEL]]). sl 5/E, 25
(11): 43-48.

BifesR, REZ, XA, 1994, I &0 R[],
WIETHLGR, 13(2): 83-90.

MR, DFRTE, FIRE. 1991a. IRTTRIRET FRART 1EF Rk
(7], HARESHEFBFR, 11(2): 130-138.

XM, PR, RiRiE, B TR, 1991b. BRI &G Al
B RIS RHE ] ], SRR A, 6(1): 1-13.

DA, 1988. W BRIV KA KR EA[T]. AR
SRR 2ER, 8(8): 225-240.

DB, 1989. Mg IR RZST KIWBERERT]. HHh e
FREEBEEER, 9(1): 25-34.

FHEAK. 1990. IRBIBERTRRR ST RGBT MR [J]. G
S R BEEIR, 10(1): 13-25.

ORI, 1991. LEICHAZEST R ERT KRR (], &
KM, 27(4): 753-764.

BRI, B, B R, FEE, FEH, HHUK, BILE. 1997.
MR A X &y RS MAEIM]. e FEFaRIBR.

¥ Hli, Robert F, B:iiAk. 2006. MPHRIE W-Sb-AuH" K85 Nd-
Sr-Pb [R5 L WA R EE[T]. HBTAIR, 80(4): 561-570.

e, ISR, 1998, FEMHX &5 Ry A B RMET]]. #
BSEIE, 34(4): 37-41.

WEAE, WA, 2000. FWEEEMEABSNRTERD]L T
FHBRALETER, 19(4): 246-247.

wh, WA, &EL, AWM, Y. 20032, HIGIKRER Au-Sb-
WA RPE S Sm-Nd A% Ar-Ar B4 [T]. B, 48
(18): 1976-1981.

WE, PR, RELL, FTU. 2003b. MFEKE Au-Sb-W B K
A BT AL R AR B AR BN BT ). 5 s A e akAk
#5E |, 22(3):193-195.

WHRE. 2000. ELELTHET HRTFELRY BRI #Et
i, 19(4): 237-240.

HHIEE, BRIEE. 2007, MZRILIT E L K 0 IR R S RHE BT
BraR]. R S5EHR, 43(3): 42-45.

F2LBE, F  EH. 2008. BB &0 H BUH R 2 RHAE SOU A RR
W), RS T, (3): 22-29.

ESE, FEAAK. 1980, HEMMR NAEST KMAE R[] &
Mt BB ER, 9(4): 369-379.

¥, EHI, kS, BEK. 1992, BIHEERSTIRMA L
SRR IR AR EIEET]. RS EHE, 28(11):
12-17.



