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Determination of upper limit of metallogenic epoch of Liaotun gold deposit in
western Guangxi and its implications for chronology of Carlin-type gold deposits
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Abstract

The Liaotun gold deposit, whose gold ore bodies are spatially related to late Yanshanian quartz porphyry
veins, is one of Carlin-type gold deposits in Yunnan-Guizhou-Guangxi triangle area of southwestern China. Both
the prospecting of the ore deposit and the observation of outcrops show that quartz porphyry veins cut gold ore
bodies, suggesting that quartz porphyry was formed later than gold ore bodies. Geochemical survey of ore-

forming elements shows that an obvious differentiation between Au and As occurs along the strike of the quartz
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porphyry vein, i.e., the content of Au and As increases between the ore-conduit faults and the ore-containing

faults, locally forming mineralized bodies. Au and As gradually decrease to the normal background level in the

wall rock of detrital rock and limestone which are far away from gold ore bodies. This differentiation indicates

that quartz porphyry extracted Au and As from the mineralized body and then formed a high value belt of a cer-

tain width between faults when quartz porphyry cut early ore bodies or ore-containing faults during magmatic

emplacing. Geochemical survey of ore-forming elements supports the conclusion that quartz porphyry was formed

after gold ore bodies. The **Ar/*’Ar dating of muscovite phenocryst from quartz porphyry veins yielded a plateau

age of (95.5+0.7) Ma which is interpreted as the emplacement age of quartz porphyry veins. Because quartz

porphyry was formed later than gold ore bodies, the age is interpreted as the upper limit of the metallogenic e-

poch. The definite metallogenic epoch of this deposit and other Carlin-type gold deposits in the Yunnan-Guizhou-

Guangxi triangle area needs to be constrained by more high precision data of direct metallogenic ages.

Key words: geology, quartz porphyry, upper limit of the metallogenic epoch, Carlin-type gold deposits,
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Fig. 1 Sketch map showing the distribution of gold deposits and Late Yanshannian magmatite in Yunnan-Guizhou-Guangxi area
(modified after Chen et al., 2012)
1—Simao Block: 2—Yangzi Block: 3—Cathysia Block; 4—North Vietnam Block; 5—Triassic carbonate rock of platform facies; 6—Triassic sand-
stone and mudstone of basin facies; 7—Carbonate rock platform of Late Paleozoic; 8 —Granites 9—Quartz porphyry vein: 10—Basic-ultrabasic
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Fig. 2 “Sketch geological map of the Liaotun gold deposit in Bama, Guangxi

1—Mudstone of fourth segment of second member of middle Triassic Baifeng Formation: 2—Sandstone of third segment of second member of mid-

dle Triassic Baifeng Formations 3——Siltstone and mudstone of second segment of second member of middle Triassic Baifeng Formation;: 4—Thick-

bedded sandstone of first segment of second member of middle Triassic Baifeng Formation: 5—Mudstone and siltstone of first member of middle Tri-

assic Baifeng Formation; 6—Sponge reef limestone of Permian: 7—Limestone and dolomite of Carboniferous Du’ an Formation: 8 —Quartz por-

phyry vein: 9—Gold ore body and its serial number; 10—Fault; 11—Geological boundary; 12—Attitute of bedding; 13—Sampling location and its

serial number
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1
Table 1 Ore-forming element compositions of quartz porphyry
w Au gt w As 107°°

1 LT-20 0.02 16.8
2 LT-19 0.02 20.8

3 LT-18 0.03 64
4 LT-17 0.03 27.5
5 LT-16 0.11 1323
6 LT-4 0.1 51.8
7 LT-3 0.05 306
8 LT-2 0.05 132
9 LT-1 0.17 263
10 LT-5 0.36 84.2
11 LT-6 0.24 201
12 LT-7 0.25 396
13 LT-8 0.12 46.1
14 LT-9 0.16 74.6
15 LT-10 0.19 52.9
16 LT-11 0.1 15.7
17 LT-12 0.94 19.7
18 LT-13 0.41 335
19 LT-14 0.73 470
20 LT-15 0.02 43.6
21 LT-21 0:05 173
22 LT-22 0.04 74.3
LT1-1 0.04 287

LT1-2 <0.02 1120

LT1-3 0.13 647

LT1-4 0.30 84.4

LTL-5 LT1 0.17 61.2

LT1-6 0.47 78.9

LT1-7 0.30 79.2

LT1-8 0.16 60.1

LT1-9 0.10 22.4

LT1-10 0.04 190

LT14-1 <0.02 64.7

LT14-2 0.13 136

LT14-3 0.52 988

LT14-4 0.48 502

LT14-5 LT14 1.49 1148

LT14-6 1.48 661

LT14-7 1.56 173

LT14-8 0.17 94.1

Au As As
LT14
2 5 As As
w Au
w As LTI 5 4
LT14 5
4.1
As LT1

LT1 As 24°05.597 107°02.577
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2 40AI. 39Ar
Table 2 Data of “*Ar ¥ Ar stepwise heating dating for muscovite phenocryst from quartz porphyry
0 C 4()Ar 39Ar . 36Ar 39Ar N 37Ar 39Ar n 38Ar 3‘)Ar . 4UAr % F 3‘-)Ar 10 l4mol 3‘)Ar % t Ma +1 Ma
600 83.2863 0.2466 0.0000 0.1243 12.49 10.4043 0.01 0.03 54 31
700 25.5417 0.0358 0.0000 0.0238 58.57 14.9588 0.15 0.79 76.6 1.6
800 25.1890 0.0193 0.0000 0.0166 77.37 19.4893 0.81 4.74 99.2 1.0
860 25.4154 0.0217 0.0134 0.0169 74.75 18.9979 2.41 16.45 96.78 0.96
910 19.8608 0.0042 0.0140 0.0134 93.81 18.6307 6.27 46.89 94.96 0.93
950 19.2858 0.0022 0.0088 0.0130 96.55 18.6212 4.52 68.82 94.91 0.93
1000 19.7925 0.0036 0.0000 0.0132 94.63 18.7305 2.69 81.85 95.45 0.94
1060 21.6141 0.0096 0.0000 0.0141 86.82 18.7661 0.99 86.67 95.63 0.98
1120 20.7734 0.0068 0.0000 0.0138 90.25 18.7469 1.90 95.88 95.54 0.94
1170 19.4900 0.0025 0.0950 0.0134 96.24 18.7578 0.80 99.74 95.59 0.99
1270 34.0572 0.0275 0.0000 0.0242 76.13 25.9262 0.05 100.00 130.8 5.2
m Total age=95.4 Ma F  *Ar" ¥Ar 30.49 mg J=0.002901
N 12000
I B e C
L . 0.0010 .
120 10000 - o SN 860~1170C
3 o AN Age=(94.60.9)M
N 8000 ~ 0.9808 - . Initialg?OAr/"“ArZS15.6;94
< 100k £=(95.5+0.7)Ma . | \ S T AN MSWD=4.3
< . L .
? et 2 G000 L ;\C 0.0006
: = I # < I E
& 2 L i - P < 0.0004 - N
o Platea aggeéo(;;l;gOCﬂMa(Z ) o I ,«’/Platcauiég(c):=(l9lz.07§0.9)Ma I \k\
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Fig. 7 “Ar ¥Ar spectrum isochron and inverse isochron age diagram of muscovite phenocryst
TIMS 8§2.0£9.6 Ma
2007 83.3 Ma
2004 2010
OAr ¥Ar 94.5 Ma 2004
5 93 Ma 2006
Re-Os 93.8t4.6 Ma
5.1 2008 Re-Os
95.40 Ma 2008
2 89 ~90 Ma
1985 80~95 Ma
80~ 2010
100 Ma 1
2009b 2012 2010 Au-Sb-Hg-As
Hu et al. 2002 2007
82.7~83.4 Ma
2008 2009 76.6 ~ 85 Ma 206
2008a 2008b 2009 ~50 Ma 2006 80~50 Ma
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1992 1998
2006
2007b
Re-Os 193 +£13 Ma Su
2009 Sm-Nd
134 £3 Ma 136 £3 Ma
2007
140 ~ 160 Ma
WAr IAr 95.5+0.7 Ma
2012
Au-Sb-
Hg-As
95.5+0.7 Ma
5.2
80 ~
100 Ma -
2008b 2010
2008
Hu et al.
2002 1998 2004 Mao et al.
2012
80~100 Ma
2007a
2010 Chen et al. 2011
2007b
Re-Os 193+ 13 Ma

Su 2009 Sm-Nd

134 +3 Ma 136 +3 Ma
2007
140 ~160 Ma
1
2 Au As
w Au  w As
w Au w As
Au As
3 40Ar 39Ar
95.5%£0.7 Ma
95.5+0.7 Ma
1:25
References
. 2006. SHRIMP
U-Pb J . 52 409-414.
. 2006.
J . 26 3 334-340.

Phillip J. Uttley Tony Norman
. 2007a.



12 2014
. 26 4 380-395. 596.
Phillip J. Uttley Tony Norman . 1980. M . . 25-
. 2007b. 160.
Re-Os J. 53 3 371- . 1990. ] 33 49
382. 64.
. 2009a. . 2008.
IAr-Ar ] 29 3 J. 82 873-879.
353-362. . 1989.
. 2009b. A
SHRIMP U-Pb Hf 6 C . . 1-168.
J. 28 3 240-250. . 2004.
. 2010. M . . 208-240.
J. 34 3 . 2008. Re-Os
349-361. J. 82 11 1565-1571.
. 2012. OAr . 2006.
¥ Ar ] 18 1 106-116. ] 23 1 51-56.
. 2006. . 2006.
Ar-Ar J 22 4 867- —_— ]
872. 25 1 101-110.
. 1996.
2008a. - U-Pb J. 23 4 25-30.
J. 82 11 1478-1493.
. 2008b. 2007. U-Pb
LA-ICP-MS U-Pb - J. 23 967-976.
J. 35 6 1082-1093. . 2004.
. 2009. ] 111 45
U-Pb J . 28 55.
297-312. 2008.
. 2010. J.
W-Sn J. 26 14 4 510-526.
3 809-818. . 1998.
. 1997. — —
J. J 18 3 359-362.
17 4 457-462.
. 2010. 2004. ]
SHRIMP U-Pb 78 132-138.
. 26 3 845857 . 1992. - J. 5
. 1985. 1 29-35.
M . . 200-352. . 1992. —
I 9 3 299-306.
1992. M . . 2008.
. 1-136. Re-Os J .
. 1995. 24 8 1937-1944.
J. . 2009.
15 2 144-149. A Ar
. 2007. ] 28 3 336-344.
J. 26 6 583- . 1995.



33 1

13

] 69 2 113-
124.
. 1992.
J. 27 17 1593-1595.
. 2006. I S Ar-Ar
¥ Ar — P-T
J. 52 4 556-561.
. 1998, - -
1. 33 4 463-474.

ChenM H Mao J] W Bierlein F P Norman T and Uttley P J. 2011.
Structural features and metallogenesis of the Carlin-type Jinfeng
Lannigou gold deposit Guizhou Province China J . Ore Geolo-
gy Reviews 43 1 217-234.
Cunningham C G. 1998. Newly discovered sedimentary rock-hosted dis-
seminated gold deposits in the People’ s Republic of China J .
Econ.Geol. 93 1462-1467.

HuRZ SuWC BiXW TuG C and Hofstra A. 2002. Geology and
geochemistry of Carlin-type gold deposits in China J . Mineralium
Deposita 37 3 378-392.

Ludwig K R. 2001. Users Manual for Isoplot Exrev. 2. 49 A
geochronological tool kit for Microsoft Excel R . Berkeley
Geochronology Center Special Publication No. La. 1-55.

Mao ] W Cheng Y B Chen M H and Pirajno F. 2012. Major types and
time-space distribution of Mesozoic ore deposits in South China and
their geodynamic settings ] . Mineralium Deposita 48 267-294.

Ressel M W Noble D C Henry C D and Trudel W S. 2000.
Dikehosted ores of the Beast deposit and the importance of Eocene
magmatism in gold mineralization of the Carlin trend Nevada ] .
Econ. Geol. 95 1417-1444.

SuWC HuRZ XiaB XiaY and Liu Y P. 2009. Calcite Sm-Nd
isochron age of the Shuiyindong Carlin-type gold deposit Guizhou
China J . Chemical Geology 258 269-274.





