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Location ( a) and geological map ( b) of the Indosinian Guandimiao granitic pluton
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1
Table 1 Intrusion phases and lithology of the Indosinian Guandimiao granitic pluton
( Ma)
TWT,%')
nyT;? - LA 203 ~206
nyT, ¢ - SH 239 +3
TWTzh
voT,*
: LA—LA-CP-MS U-bb ' SH— SHRIMP U-Pb o
~2%) An 39, An 20,
(mT, b) ( 77')’T3h) °
10% ~20% N ; (22% ~30%) . (35% ~40%) . (32% ~
1 ~5mm, (29% 35%) . (3%) . (3%) An
~50%) . (19% ~ 38%) . (19% ~ 16.
35%) . ( 6%) . (1% ~2%) ; 2
An 33, - ( )
(myT,") 2.1
0.5 ~ Smm, (2% ~
38%) . (15% ~38%) . (20% ~43%) . 2 o ( ) Si0,
(3~7%) An 22, 69.50% ~74.53% ( SiO,
_ 2 )
(gyT,) 71.68% o Si0,
50 ~15% 1 ~6m. 70.31% 73.27% o
(23% ~26%) . (34% ~40%) . Si0, FeO".Ti0,MgO.CaO
(26% ~38%) . (4~6%) . (2~6%) ALO,  P,0; Na,0
2 (wt%)
Table 2 Major element contents in the Indosinian Guandimiao granitic pluton ( wt%)
Si0, | TiO, |Al, O5|Fe, O3] FeO | MnO | MgO | CaO [Na,O| K,0 |P,05| CO, [H,0* ASI | ANK | ALK [K,0/Na,O|A/MF
JT9 'er3b 73.58/0.22 (13.84/0.55|1.05|0.03 0.34 |0.85|3.37|4.80|0.09 0.92199.64(1.14 (1.29|8.28 1.42 4.64
JT5 'rrny’ 73.52|0.30(13.31{0.38|1.77]0.04 |0.64 [1.59 |3.06 |4.70 |0. 06 0.52199.89(1.03 |1.31|7.81 1.54 2.91
JT8 n'yT3b 72.36|0.25(14.48/0.41|0.82]0.02(0.39(0.47 |2.38|6.32]0.15 1.4099.45/1.26 |1.34 |8.87 2.66 5.51
JT4 T]'\/T3b 72.78/0.27 [14.08]0.59 |1.36 |0.04 |0.47 [0.75|3.08 |4.66 |0. 14 1.12199.34|1.24 |1.39|7.88 1.51 3.70
JT7 | myT5® [71.42]0.22 |15.24{0.51 |1.22{0.04 |0.50 | 1.08 [3.38 [5.02 |0. 16 0.9099.69/1.19 |1.38|8.50 1.49 4.25
JT6 | myT3* 69.70|0. 14 |16.03]0.65 | 1.36]0.06|0.71 [1.05|3.42 |4.94|0.23 1.36 99.65(1.27 |1.46 |8.51 1.44 3.58
HXG4 | myT,° 69.73]0.39 {14.67{0.59 [2.62[0.05|[1.28 [1.92[2.86 |4.46 0. 12 [0.03 [1.11 (99.83|1.14 [1.54 |7.41 1.56 1.92
JT3 | myT,° [70.18] 0.5 |14.16(1.01 |2.21 0.06 |1.38 |2.04 [3.02 [4.42|0.15 0.8299.95/1.06|1.45|7.51 1.46 1.81
JI2 | nyT," [69.71/0.51 [13.88]0.86(2.45[0.06|1.55(2.38 [3.08 |4.19 |0. 13 0.93199.73|1.01 |1.44|7.36 1.36 1.65
HXGI1 | myT," |69.64|0.39 [14.350.30 |2.920.06 [1.29 |2.58 |3.08 [4.17 |0.11|0.03 [0.91 [99.83|1.01 |1.50|7.33 1.35 1.85
HXG2 | v8T," |67.52(0.47 (15.18{1.08{2.37 |0.06 |1.81 [1.43|2.20 |{4.38 |0.14|0.083.09 (99.81[1.40|1.81|6.80 1.99 1.65
HXG3 | vdT," 69.86|0.35 (14.39|0.55(2.37 |0.05|1.44 {2.82|3.04 [4.11 |0.11{0.03|0.69 (99.81(0.99 |1.52|7.21 1.35 1.88
JT1 voT," 168.2]0.59|13.6(1.07[2.84|0.06|2.01(2.56(2.94| 4.1 |0.16 0.91199.04/0.99 |1.46|7.17 1.39 1.31
0 61.9(0.78 [17.18|1.87(3.02|0.07 [2.68 |4.54 3.62|1.76|0.22 1.48199.12|1.08 |2.18 |5.51 0. 49 1.30
:JT1 ~JT9 1:5 . 1997 .
€O, JH,0* - - X
( XRF) ; o ASI = Al/( Cad.67P + Na + K) ( ) ; ANK = Al/( Na + K) ( ) ; A/MF = Al,

05 /( MgO + FeO) ( )
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Table 3 Trace element contents in the Indosinian Guandimiao granitic pluton ( x10°) and relevant parameters
Sr Ba Th U Ta Nb Zr Hf | Rb Cs Ga Li B F Cl Se Be Cr
HXG4 | myT,° |112.4|481.1|29.22|5.91 | 1.67 |12.32|137.9| 4.6 [203.7(25.54|21.19(89.32(10.89| 591 |42.0|7.83 | 5.22 | 54.9
HXG1 ”r]'yTzl' 132.0(420.028.67| 7.47 {2.04 {13.02(133.1| 4.4 |295.3(36.82|21.66(76.16|7.73 | 739 |48.8 |6.69 | 4.63 | 39.4
HXG2 | ydT," | 86.2 |501.8(35.05|6.98 |2.52 {13.64(143.3| 4.8 [262.2|34.04/|20.99(103.1|5.64 | 771 |31.8 |9.17 | 4.50 | 57.9
HXG3 | y8T," |144.1|514.8|32.25|9.87 | 1.90 |11.00{137.1| 4.6 [181.9(24.91(19.16(51.90(5.26 | 653 |44.7 |7.62 | 4.39 | 42.5
Co Ni A% W Sn Mo Bi Cu Pb Zn As Sh Hg | Ag | Cd | Au | Rb/Sr |La/Sm
HXG4 [myT,°|9.13 |23.19|44.58|1.85 | 6.78 | 2.84 | 1.44 |21.08 (47.83(57.95|4.34 | 0.56 [0.029]0.090/0. 105 0.8 | 1.81 | 7.35
HXG1 |nyT,"|9.06 [19.21(41.25|5.54 | 5.07 | 5.88 [ 0.71 |14.13|57.58|72.36|3.23 | 8.36 |0.030(0.057(0.089| 0.7 | 2.24 | 7.44
HXG2 | ydT," |14.56(33.67|53.85|2.26 | 5.80 | 1.26 | 1.36 |19.33|50. 88(66.40| 1.45 | 0.43 |0.026(0.059(0.120| 0.4 | 3.04 | 7.88
HXG3 | ydT," | 9.17 |24.06(42.21|20.51|4.19 |3.78 | 2.95 |18.71(60.43|47.17|5.70 | 7.65 |0.030/0.065(0. 127| 0.8 | 1.26 | 8.55
X ( XRF) . (ICPMS) .
( AFS) | (ES) . WMo
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4 ( x10*)
Table 4 REE contents in the Indosinian Guandimiao granitic pluton ( x10*) and relevant parameters
La | Ce | Pr [ Nd | Sm | Eu | Gd | Th | Dy | Ho | Er | Tm | Yb | Lu | Y [SREE|3Ce/3Y |(La/Yb)y| 3Eu
JI5 | myT5" [18.0(49.0|6.69 [16.4 [3.63 [0.62[2.75(0.46 | 2.7 |0.69 |1.81 [0.28 | 2.0 [0.27 |16.3 |121.6| 3.46 5.94 10.58
JT8 | myT5" [25.0(49.0|7.50[19.0[4.70 0.65 |3.35|0.54 | 3.0 |0.57 |1.27 [0.20 | 1.1 [0.24 |14.3|130.4| 4.31 15.01 ]0.48
IJT7 | myT3%|26.0(54.0(8.90{23.0|5.00|0.74 |4.00|0.67| 3.5 [0.73]1.65]0.23| 1.3 [0.26|19.6(149.6| 3.68 13.21 |0.49
JT3 | myT;%|33.6(64.0|7.24(25.0|4.52|0.51 |3.51]0.54| 3.4 (0.63(1.73]0.27| 1.6 [0.25|18.4(165.1| 4.45 13.70 |0.38
JT6 | myT;%|25.1(47.96.17{20.7 |4.63|0.40|3.90|0.62| 3.1 [0.59(1.38]0.22| 1.4 |0.21 |16.8|133.1| 3.73 12.28 |0.28
HXG4 | nyT," [36.88(71.40|7.88 [27.48|5.02 |0.89 |4.61 |0.61 [2.92]0.54 | 1.41 [0.22|1.41|0.20|15.30(176.8| 5.49 17.29 |0.56
HXG1 nysz 31.48|59.18|6.42 22.32/4.23|10.91(3.92|0.55|2.82|0.57|1.52]0.27|1.63|0.24 |16.09(152.2] 4.51 12.72 |0. 68
HXG2 | 3dT," [34.22(69.20(7.45 25.63|4.34 |{0.80 |4.14|10.49 [2.48 |0.45|1.29 [0.24 [1.49|0.21 |12.16(164.6| 6.17 15.17 ]0.58
HXG3 | ydT," |42.59(80.55|8.54 [29.76/4.98 |0.98 |4.90 {0.59 [3.00 |0.56 |1.49 |0.27 | 1.60 |0.24 |16.08(196.1| 5.83 17.53 |0.61
JT1 vdT,* [39.0(80.0 [11.25/28.5|5.75|1.00{4.00 (0.62 | 3.5 {0.76 |1.80|0.31 | 1.7 |0.37 [19.0 |197.6] 5.16 15.15 |0.61
0 29.0170.09.70 {25.5(5.65|1.05|4.300.71| 4.0 |0.81(1.95(0.31| 1.6 |0.41|20.5|175.5| 4.07 11.97 |0.63
2JTL ~JT9 1:5 N 1997,
( ICP-MS) ;
1000 1000 =
—#— XG4 —&—=J
—m— [1XC] S
&=
+— HXG2 —o—J
—&— (163 —— ]
100 = 100 e . 3
=5 —&— 1)
2 —— i)
10 10 ¢
RbBaTh U K TaNb LuCe StNd P Zr HfSm Ti Y Yb Lu La Ce Pr Nd Sm Eu Gd Thb Dy Ho Er Tm Yb Lu
4 5
Sun et al. 1989 * Taylor et al. 1985 *
Fig. 4  Primitive mantle-normalized trace element spidergram Fig. 5 Chondrite-normalized REE distribution patterns for the
for the Indosinian Guandimiao granitic pluton ( primitive mantle Indosinian Guandimiao granitic pluton ( chondrite values from
values from Sun et al. 1989) Taylor et al.  1985)
( SREE  121.60 ~197. 56pg/g 158. 70pg/g
4) . ( 4). SCe/SY  3.46 ~6.17 4. 68;
Ba.Nb.Sr.P.Ti (La/Yb) 5.94 ~17.53 13.80
Rb.(Th+U +K) .(La+ Ce) .Nd.(Zr + Hf + Sm) . o Eu 8Eu  0.28 ~
(Y +Yb + Lu) 0. 68 0.53
o Nb Ta N
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Table 5 Sr and Nd isotopic compositions in the Middle Triassic granites from the Indosinian Guandimiao granitic pluton
Rb( pg/g) Sr( g/g) S Rb /% Sr 78r /%Sy &Sr( 1) Iy,
HXGI 272.1 138.1 5.699 0. 73467 152 0.71521
HXG2 269.0 91.52 8.503 0. 74205 121 0. 71302
HXG4 271.0 123.00 6.371 0. 73933 186 0.71758
Sm( pg/g) Nd( peg/g) 47 Sm /" Nd Nd /1 Nd eNd( 1) tu( Ga)
HXG1 3.797 20. 63 0.1114 0.512038 9.10 1.75
HXG2 4.202 24.67 0. 1031 0. 512043 8.74 1.72
HXG4 5.073 28.72 0. 1069 0.511987 9.95 1.82
ceNd( 1) \eSr( 1) g typy B D1 =240Ma; ( "3 Nd/M™Nd) ¢pp =0. 512638 (7 Sm /"™ Nd) ¢up = 0. 1967
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Geochemistry and petrogenesis of the Indosinian Guandimiao granitic
pluton in central Hunan

BAI Daoyuan ZHONG Xiang JIA Peng-yuan XIONG Xiong HUANG Wen-yi
( Hunan Institute of Geological Survey Changsha 410016 Hunan China)

Abstract: The Indosinian Guandimiao granitic pluton in central Hunan is composed of two generations: the latest
Middle Triassic and middle Late Triassic granites. The Middle Triassic granites comprise meladioritic micrinites

and consist in a progressively younger order of fine—to medium-grained hornblende-biotite granodiorite fine—to
medium-grained porphyritic hornblende-biotite adamellite and fine—to finely medium—grained ( porphyritic) biotite
adamellite. The Late Triassic granites consist in a progressively younger order of finely medium-grained to
coarsely medium—grained porphyritic two-mica adamellite and fine—grained two-mica adamellite. Geochemically

these granites are characterized by high Si enriched Al high K moderate alkali contents SiO, contents ranging
from 69.50% to 74.53% with an average of 71.68% . The Late Triassic granites have Al, O, contents from 13.
39% 10 16.31% with an average of 14.62%; K,O contents from 4. 15% to 6.45% with an average of 4.71%
total alkali ( Na,O + K,O) contents from 6.80% to 8.87% with an average of 7.74%; K,0/Na,O ratios from 1.
35 to 2. 66 with an average of 1.58; ASI values from 0.99 to 1.40 indicating the magnesian high-X calc-alkaline
peraluminous granites. The Middle Triassic granites are remarkedly depleted in Ba Nb Sr P and Ti and
relatively enriched in Rb Th+U +K La+Ce Nd Zr+ Hf +Sm and Y + Yb + Lu. The SREE contents for the
Middle and Late Triassic granites vary from 121. 60 to 197. 56ug/g with an average of 158. 70pg/g; 8Eu values
from 0.28 to 0. 68 with an average of 0.53 and ( La/Yb)  values from 5.94 to 17.53 with an average of 13. 80.
The above-mentioned geological and geochemical signatures show that the Indosinian Guandimiao granites belong to
the S-ype granites generated in the collision-postcollision tectonic settings.

Key words: geochemistry; S-ype granite; Middle Triassic; Late Triassic; Indosinian orogeny; Guandimiao

granitic pluton; central Hunan



