Bulletin of Mineralogy ,Petrology and Geochemistry
Vol. 27 No. 3 July 2008

1,2 1,3 2 2 4
, , , 'Paulo Vasconcelos
1. s 430074 ;2. , 430074 ;
3. , 430030:;4. , 4072
, OAr/ AT
, s 23 64 + 0. 29 Ma
0.48 + 0.17 Ma (@) , -
( )
: OATEAY : :
:P610. 320. 5/ 6 A :1007-2802 (2008) 03-0226-06

“Ar/* Ar Constraints on Pervasive Supergene Manganese Mineralization
of the Late Cenozoic Age Throughout South China

L1 Jian-wei'”, YAN Dai-rong'® , DEN G Xiao-dong’ , CHEN Le&i® , VASCONCEL OS Paulo®
1. State Key L aboratory of Geological Processes and Mineral Resources, Wuhan 430074, China; 2. Faculty of Earth Resources,
China University of Geosciences, Wuhan 430074, China; 3. Geological Survey of Hubei Province, Wuhan 430030, China;

4. Department of Earth Sciences, The University of Queensland, Brisbane 4072, Australia

Abdgract :Supergerne Mrroxide deposts are widely distributed in Guangxi , Guangdong, Hunan, and Fujian Prov-
inces of southern China and represent the second most important Mn ore types, following the sedimentary Mn-car-
bonate depostsin China. However , knowledge on the timing of supergene Mn enrichment is very limited due to
lack of radiometric dating methods that are applicable to thistype of deposit. Inthelast few years, the authors have
performed a comprehensive geochronological study of supergene Mrroxide deposits by using the “Ar/ * Ar method.
Incremental heating analysis of around 110 mineral separates of K-bearing Mn-oxides yielded reliable plateau ages
that rangefrom23.64 + 0.29 Maand0.48 + 0.17 Ma (). The age data thusindicate that pervasive supergene
Mn enrichment in South China commenced at least in the latest Oligocene and persisted into the present time. Gven
the fact that the uppermost parts of most Mn-oxide deposts have been removed or destroyed by later denudation
and/ or mining, the supergene mineralization event may date back to early Oligocene or even the Eocene. The age
distribution of supergene Mn-oxide depostsin South China shows a spatia trend, with the youngest ages recorded
in the west , whereas the ol dest ages were preserved in the east. This reflects how tectonic stability has affected the
preservation of weathering profiles and Mn-oxides deposts therein. The results from this study also demonstrate
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that formation of anindustrial supergene Mn-oxide deposit may have spanned tensof million years, in great contrast
with most hydrothermal deposts that may be formedin only 10s to 100s thousand years. The approaches and pro-
cedures employed in this study can be used in the study of geochronology of other weathering-related ore deposits
such as lateritic gold and nickel deposts.

Key words:supergene Mn-oxide deposit ; chemical weathering; “Ar/ * Ar dating; South China

[6]

, ( 20 30 m , 150 m
) , (
) H
2
[1.2] ’
1 (7]
12% 15%, , )
«C ) “
, O0.n nm ;
( )
[4]
3
, 7 110
( )
, ( )
, 30 50
; , X
2 CAr/FAY



228

) *Ark 50 % ,
Fish Canyon (28.02 + 0.08 Ma) ™ ya]
, B-1 1) * Ark
CLICIT , 14 h 2 50 % , 90 %
3 , MAP215 :2) *Ark
1 50 %, 95 %
; 110
[9] [10], 1
2 2
2 F 80 @ _—_q:h:- 80
2 —TY02-1 9 |
= —TY022 AR S XR-16 g
40 0% 140 0
95+0. e by -
s Y NEEE— -
g SASERISNS . 16.030.19 Ma .
=201 20 I >
£ 10 Integrated Age = 6.95+0.05 Ma 10
< i — Integrated Age = 6.47+0.06 Ma (a) Integrated Age = 14.8+0.2 Ma (b)
0 = z 0" +
b 80 & - 80
3 0 2 XL49 40
[ XL-16
40 0 60 0
"Ar loss by recoil
4 50+
s 30 = Integrated Age = 8.4+0.2 Ma
& w=== |ntegrated Age = 8.8+0.2 Ma 40
?.’n 30
5 Plateau = 3.12+0.24 Ma
s [ G 201 6.867-0.14 Ma
=) 860,
g 10 ) Platcau=4.27+0.16Ma___, 10
i i ' (d)
I Integrated Age = 8.32+0.07 Ma
0+ 0 T v ¥ ¥ v v
. P00 s0 = L 80
g 3
3 TY-02-3 40 2 XL-43-1 40
40 0 80 0
s 30 60
=
w E :ﬁ E
&0 2() 40
B
gi19 Integrated Age = 62.2+0.8 M 0]
2 e i (e) Tntegratcd Age = 15192009 Ma ()
00 10 20 30 40 50 60 70 80 9 100 Y0 10 20 30 40 S0 60 70 80 90 100
Cumulative “Ar Released (%) Cumulative “Ar Released (%)
1 OAr/EAY
Fig. 1 “Ar/®Ar spectraof supergene Mrroxidesfrom South China
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age (c) from the same sample are reproducible,
attesting to the reliability of the results
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Fig. 3 Age distribution of the supergene Mnroxide
depostsfrom South China
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