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ABSTRACT : Rb-Sr isotopic ages of oxidized biotite in the weathering profile of granodiorite,
Yecheon area, were measured by thermal ionization mass spectrometry, and compared with their
K-Ar ages. A decrease of Rb-Sr isotopic age is well correlated with iron oxidation, and consistent
with K-Ar age. Octahedral and interlayer cations including Rb and Sr were partly released from the
oxidizing biotite by excess positive charge from iron oxidation. Divalent ¥'Sr decayed from
monovalent *Rb was more easily released from biotite, resulting in the reduction of Rb-Sr isotopic
age. Weathered biotite is not suitable for the age dating of parent rocks, but behaviour of radiogenic
isotopes provides useful information on the geochemical and structural changes of biotite during
weathering.
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At HAZLS Asti(Jeong, 2000; Jeong
and Kim, 2003). A}&A9] 3stzAle uimA
Gestl @Wol AFEHAY] did Tl
W FepkEe diste] wmA @ deA o
U, B8 stz s 2e SR tygd
FHAELE B2 FEHNY AP &3,
FHHEY STl A8ty AFol wR
SHA BEEo] QA thi(Harris ef al, 1985a,
1985b; Rebertus er al., 1986; Scott and Amonette,
1988; Fordham, 1990; A 7|9 $l, 1995; Dong et
al., 1998; Murphy er al., 1998; Jeong, 2000;
Jeong and Kim, 2003). &3] &&x2 9 =344
oA FZtel FFE Rb-Sr THULAY AT
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g e ol 240 982 ¥ ATHBlum
and Erel, 1997; Taylor et al., 2000). Z3}1}3] o
A Rb-Sr B K-Ar A5 49 AF
Ha 2% AA dF7F Ao, 2 Aot AT
Aol whe} v-$- Abo| &} th(Zartman, 1964; Goldich
and Gast, 1966; Clauer et al., 1982; Michell
and Taka, 1984, Mitchell er al., 1988, Renne et
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0.710192£0.000008(n=15, 2s SE)o|¢ith. ZA
A Adl= Ludwig (2001)0] 2] At A4k= 9}
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tf+= Jeong and Kim (2003)9] A|A1% K-Ar &
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ZA K-Ar ddj(164.7 Ma)?} A FL3tA
FE7F FUrE g AAHeE A4S
UTHEE 1, 2§ 3). B4E 7]Fo2 At 7
A38] FAaste Fshxr9 Adzt AA3 Za
e £719 F REOE Ys § JHLH 3).
F38lz7]o Rb FHFL A3 SE(Bt])Y
486 ppmol| A Bt49] 462 ppm7}A| ¥zt A3
vk, Sr $H2Re 8.5 ppmoll A 71.5 ppm7tA] A
AHCR 43s] F7tstA TR 1). Jeong and
Kim (2003)2 SR ZREH 435571 A4
He BANAM Ko o] 11% ZAdHRSS
Bl vf Qlth K& 22 F7Hd 9A% Rbe
FHb 4% Ao g BolY, Sre] &E7l= Jeong
and Kim (2003)0] B33 ule} 7to] T 1o
et o| A AR = Ao A i A
oz wolth Sre] Fo 9L EFzd wgs
AHgHoleg oo Tsisr vlE AREA el
0.7172 Aol 0.718 Apo]= HEETHJeong,
2000; Jeong and Kim, 2003). =3 Z7]9|

i

O



dHAYG HFASY TR 59 Rb-Sr FHALAY W3}
128° 30
- r—rer—r -,
b= wratatath BEAE )
o ! + +h
South Korea HLAIYM il s i M
™ + + + + + + + ¥ R R L I RN
+ P + + + *
+ + + + + + + ¢+ F + + + + + + +
++++++++++++++++++++4

L4

*.Young*ju**

v
L I N B

: .
. \
Lt o= Profile Bt] * + * * .t t Fot.
“_'*"*'*,, ‘++1-++'|-1-\"-I-,

+ +
2+ 4+ kb

+
* b b kb

+ +
& ¥ b

O A S

A N N R N
FoE b v+ o . OO0
L Gran|t0|d3r+++++++++

+ + +
* t + F PP
+ + ¢ + + + + .

+ + + r + + o,

+ +

+ + +

+ N

+ +
LRI
o+ o+
EIEIEIE LN
LR E L
LR SE D D DL D
LR SE L IE DA OE
LR IE DL DE D I g

L I B

*+*+@®Andong !
oo ¥ . !

+*
+

+

+
+ +
* ¥
Y
E o+
+ o+
. bk
- 3

+ +

>

+
+
+
+
+
+
-

36° 30’

P SN

.- s
GB staltetet

LCSIPNE &

129 00

Fig. 1. Distribution of granite batholiths in South Korea (areas of black color) and locations of the

weathering profiles examined in this study. YM =
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Kim, 2003).
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Youngnam Massif, GB = Gyeongsang Basin.
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Fig. 2. Sample positions in

the weathering proﬁles.

Samples

Bt9-Bt12 were obtained from the profile that is more weathered
equivalent to the profile Bt1-Bt8. Btl is fresh granodiorite.
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Table 1. Rb-Sr isotopic data of biotite, whole rock, and plagioclase in the weathering profile of granodiorite

Samplel Depth (m) Rb (ppm) Sr (ppm) YRb/*sr YSr/*Sr 2s SE Age (Ma)3
Bt12 -0.4 276 88.5 9.029 0.721745 0.000014 389403
Btl1 -14 303 156 5.618 0.719891 0.000014 39.3%0.3
Bt10 =32 399 123 9.396 0.721525 0.000013 35.5+0.2
Bt9 -5.1 369 115 9.276 0.722075 0.000013 404103
WRI10 87.6 408 0.6213 0.717105 0000011
Bt8 -0.1 402 92.0 12.66 0.727767 0.000014 61.7£0.3
Bt7 -0.7 466 106 12.74 0.725570 0.000013 48.7+0.3
Bt6 -1.5 447 925 14.00 0.728641 0.000013 603103
Bt5 -2.2 425 85.9 14.33 0.727623 0.000013 53.6%£0.3
WR6 97.2 437 0.6443 0.717206 0.000010

Bt4 -3.7 462 71.5 18.75 0.732119 0.000011 552403
Bt3 -4.7 450 54.5 23.99 0.750560 0.000021 98.5+0.5
Bt2 -5.0 448 45.9 28.45 0.771802 0.000024 136.5+0.7
Btl -5.3 486 8.51 171.7 1.112340 0.000024 162.2£0.8
WRI1 109 440 0.7184 0.717990 0.000010

PL1 95.1 644.7 0.4272 0.717353 0.000013

1. WR, whole rock; Bt, biotite; PL, plagioclase.
2. Reproducibility was below 0.5%.
3. Whole rock -biotite apparent ages.

Table 2. K-Ar data of biotite in the weathering profile of granodiorite (Jeong and Kim, 2003)

K wt At 40 Age .
Sample (Wt%) ® (10" ccSTP/g) (1/?)r rig'ls%gs;lgl)c (May  uncertainty

Bt12 3.324 0.00845 193.001 835.289 63.601 1.269
Bt11 4.82 0.007%6 413.134 916.682 48.340 1.078
Bt10 5.155 0.00829 326.543 1044.040 51.434 1.030
Bt9 5.184 0.00881 365.012 1164.938 56.980 1.159
Bt8 5.008 0.00996 223.200 1534.758 78.653 1.796
Bt7 5.26 0.0091 222.054 1705.182 81.637 1.608
Bt6 5.762 0.00867 268.770 1732.581 75.844 1.492
Bt5 5.528 0.0087 268.871 1384.417 63.389 1.259
Btd4 5.608 0.0099 223.976 1677.835 75.473 1.485
Bt3 6.347 0.00848 220.997 2416.186 95.495 1.869
Bt2 6.843 0.0086 141.767 3742273 135.651 2.741
Btl 7.678 0.01014 27.028 5139.093 164.676 3.181
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Fig. 3. Rb-Sr and K-Ar isotopic ages of biotites
in the weathering profile of granodiorite, Yecheon.
See Jeong and Kim (2003) for the more detailed
mineralogy and sample locations in the profile.
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