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Fig.1 Schematic map showing the geographic location (left) and geology

of the Wanyanagshan granitic batholith (right)

1-Boundary ; 2—Unconformity ; 3—Fault; 4—Boundary fault between the Chaling and Chenzhou blocks; 5—Provincial border;

D—C—Devonian—Carboniferous; € ~O—Cambrian—Ordovician;] ¥ —Jurassic granitic body; T ¥ —Triassic granite body;

S 7 —Silurian granite body; S*—Fengyuxian granite unit;S"—Tiewaxian granitic unit;S'—Longxi granite unit;

SS—Getie granite unit;SY—~Miandu granite unit
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Table 1 Major elements and average mineral abundances in different units
of the Wanyangshan batholith
L KR R PUA Wi B H T
W Ak =Bk FRATRIBER s T B Sk — L L ORI BEIR R 2 | Ak DBEIR R
AR Cigpn | omekggan | 1T IRORARKERE ORI | AR
P1/10™ 30. 59 30.9 32. 26 34 45. 86
Kp 34. 29 30.9 30. 47 30 17. 29
Q 31. 59 32.2 31. 23 29 28.71
Bi 2.03 6 6. 04 7 8.14
Ms 1.5 0 0 0 0
An {H 30 32.5 27.41 34 27
FERLEL 6 11 16 21 12
= H24 Feb-70 H27 Jan—64 H25 8086 Feb-27 | Feb—29 H22 Feb-36
$i0,/107 68. 56 72.99 73. 04 71. 28 72.39 70. 34 69. 22 70. 19 66. 99 67. 02
Ti0, 0. 49 0.26 0.32 0.39 0.31 0.3 0.38 0.46 0.74 0. 69
A1,05 14. 54 13. 52 13. 37 13. 87 13. 37 13. 27 13 13.75 14. 25 14. 42
Fe,0; 0.26 0.28 0.39 0.74 0.15 1. 02 0.70 0.82 0.90 1. 55
FeO 3.87 2.03 2.03 2.8 3.13 3.89 6. 25 3.44 4.75 3.97
MnO 0. 08 0. 06 0. 05 0. 06 0.07 0. 05 0. 06 0. 06 0. 08 0.07
MgO 1. 40 0. 65 0.71 0.99 0.78 0.78 0. 85 1.19 1. 38 1. 29
Ca0 2. 65 1. 22 1. 03 1.85 1. 54 1.63 2.16 2.27 2. 69 1.7
Na,0 2.88 3.24 2.6 2.62 2.74 2.56 2. 66 2.51 2.57 2. 69
K0 3.96 3.83 4.79 3.23 4. 14 3.79 3.6 3.94 4 3.86
P;0s 0.17 0.15 0.15 0.17
JSES 0. 45 1. 20 1. 00 1. 00 0. 65 1. 50 1. 00 0. 80 0. 68 1. 90
= 99. 31 99. 28 99. 48 98. 83 99. 42 99. 13 99. 88 99. 43 99. 20 99. 16
ASI 1. 05 1. 16 1. 18 1. 24 1.13 1. 18 1. 07 1.1 1. 06 1.23
ANK 1.61 1.43 1.41 1.78 1. 49 1. 57 1. 64 1. 59 1. 67 1. 67
ALK 6. 84 7.07 7.39 5.85 6. 88 6. 26 6. 45 6. 35 6. 57 6. 55
K,0/Na,0 1. 38 1. 18 1.84 1.23 1.51 1.35 1. 57 1.48 1. 56 1.43
A/MF 1. 55 2.77 2. 59 1. 87 2.03 1. 09 1. 54 1.51 1. 25 1. 33
MALI 3.29 4.19 5.85 6. 36 4 5.34 4.72 4.10 4.18 3.88
F/F+M 0. 61 0.73 0.76 0.74 0.74 0.8 0.83 0.88 0.74 0.77

TE A HOOOHARSC A Ry 1:20 J7 MM e DI A5 BB R 20 i 900 iR UER 5 A 5 Il b0 58 8. R ICP—AES 430 #T

Bk Si0, R HIBA EE 0 AE A1, FAt S AP R JH R v v 0 7E
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K;0—Ca0) ;F/F+M=( FeO/ (FeO+MgO) (4 T L),

15 mm~8 mmX15~20 mm;%@iﬂk%jifmﬁﬂrﬁﬁ\
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e X (TR E <50 km) , JOMHZAE <) 5 Bt IR AE X A
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Nb . Sr. P Ti 2 3 k4 B (9 5 451 DU U3 BH 25 280 ik
MITREE R K (>50 km) . FHI , 3K B BT g A
W25,

2.3 Sr-Nd B EMiR 7%

X L R U B RIS 3 AN 1R
BTG 5 ANFEE 3B AT T Rb—Sr Al Sm—Nd [7]
fi 43T (3 3),Rb.Sr.Sm Nd fb2% 55 & i 72 B 7
A SIS = AT

Rb—Sr [ Z ML, IMAE = (PRb+
“Sr) TR G B B R RN SRR M = EIRIR A R oy R i
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Table 2 Concentrations of trace and rare earth elements of the Wanyangshan batholith

e H24 H27 H25 H22 HO01 e H24 H2T H25 H22
HIg KA LAl AL B T Hot KR kBl Wiz B
La/10° 44.51 38.02 32.06 45.39 36.87 Nb 15.00 1230 | 13.40 | 15.20
Ce 88.67 80.97 61.02 85.63 75.62 Ta 1.10 1.10 1.40 1.30
Pr 9.87 9.48 7.61 10.27 8.46 Zr 120.00 | 166.00 | 113.00 | 227.00
Nd 34.71 35.94 28.33 39.63 32.52 Hf 4.60 7.10 4.00 8.10
Sm 6.49 8.43 6.05 8.23 7.32 Ga 21.10 1870 | 17.20 | 24.30
Eu 1.00 0.84 0.78 1.70 138 Cs 21.40 10.90 9.80 9.30
Gd 575 8.71 6.19 7.35 6.88 Sc 9.40 7.20 6.20 | 12.00
Tb 0.93 1.53 1.06 1.10 1.07 A\ 61.30 32.00 | 32.10 | 71.40
Dy 5.39 9.43 6.21 6.59 6.20 Cr 25.30 5810 | 63.80 | 25.40
Ho 1.08 1.83 1.19 1.29 131 Co 9.70 5.20 6.60 | 11.80
Er 2.92 4.98 3.28 3.55 3.36 Ni 12.20 8.90 12.40 | 14.40
Tm 0.45 0.78 0.49 0.55 0.44 cd 0.12 2.33 0.14 0.09
Yb 2.93 4.76 2.82 3.34 3.10 W 5.41 2.08 227 1.03
Lu 0.43 0.69 0.41 0.49 0.50 Sn 32.00 7530 | 42.00 | 9.90
Y 28.08 4935 30.91 33.50 31.26 Mo 427 0.87 427 7.25
S REE 27479 289.00 217.65 290.66 250.06 Bi 1.30 9.90 1.10 0.40
z c;/z 2.07 1.51 1.66 1.91 1.85 Cu 286.80 | 679.00 | 355.30 | 127.30
(La/Yb)y 9.02 4.74 6.75 8.07 7.06 Pb 27.00 15620 | 36.90 | 29.10
5 Eu 0.54 0.33 0.43 0.72 0.64 Zn 86.00 273.00 | 78.00 | 96.00
Rb/10° | 230.20 228.90 205.00 171.80 Sb 0.40 0.70 0.50 0.60
Ba 451.00 382.00 335.00 752.00 cl 20.00 40.00 | 40.00 | 60.00
As 25.50 7.20 4.50 8.70 F 813.00 | 663.00 | 635.00 | 704.00
Hg 0.03 0.11 0.02 0.02 B 11.00 8.70 24.00 | 15.00
Sr 101.00 59.00 84.00 135.00 Rb/Sr 2.28 3.88 2.44 1.27
U 3.50 5.10 3.20 2.40 Nb/Ta 13.64 11.18 957 | 11.69
Th 12.10 28.10 15.70 18.90 Ba/Y 16.06 7.74 10.84 | 22.45
Li 104.50 42.00 63.70 24.90 Zt/Hf 26.09 2338 | 2825 | 28.02
Be 4.80 3.70 5.00 2.80

A B LRI ZE A AT ML oL 8T, R PE Elan6000 %9 45 55 F 1R B 5 (ICP—MS) , B Nb  Ta 2R FH B8 % 15 I
A, HoAb 70 3 38R R VA TR DU | A MRS JE AR T 1%~3%,,
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Fig.6 Chondrite—normalized REE patterns for granite
of the Wanyangshan batholith
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&3 HFWAKRERSE Sr-Nd BRIRE M
Table 3 Sr and Nd isotopic compositions of granite of

the Wanyangshan batholith

5 H24 82-YG-74 | 82-YG-124 H22 ING-001
LW SRR Al i P
R 458 458 458 458 458
Rb (10%) 233.9 179
Sr(10°%) 107 138.8
8RbASr 6.33 6.246 3.093 3.727 4.674
87Sr/%5Sr 0.75471 | 0.75415 0.73267 0.73655 0.7443
£ Sr(t) 126.4 1263 113.4 109.8 1315
Ise 0.71341 0.7134 0.71249 0.71223 0.7138
Sm(10°) 6.23 7.76
Nd(10% 33.44 39.24
17Sm/M*'Nd 0.1127 0.1439 0.13 0.1196 0.126
YSNdAM'Nd | 0511975 | 0.512114 | 0.512039 | 0.511982 0.512
sm 7 13 11 8 24
NAAM*NA(T) | 0.51173 | 0.511705 | 0.511669 | 0.5116422 | 0.5117
eNd (T) -8 71 7.8 8.3 8.2
Tom (Ga) 1.77 225 2.02 1.89 1.98
Tapm (Ga) 1.84 1.74 1.77 1.86 1.85

TE B Sh (FES H24 H22) F1VED B M B 7 F 98 o T 457 36 3 0 3k, Ay
e B E TR AEIR 30,1999, & Nd(f) . & Sr(t) I Fl oy B9 THILAAE 2

%3k [15],

AR E, RN ZE T MAT—261 1] 8 2 8105
W bS8, Rb Sr % 1 R FH [ 28 B Jo 33k 7 1
SE |, Sr/%Sr [l K LR B 0T e, o B o A
H1 ] NBS987 Fll NBS607 b 4 J5 % 43 47 It £ A4
REAT T W4 . NBS987 Y Sr/%Sr [l v 2% 2H il
1B 5 UE 5 AE 19 A0 X 22 7N F 0.015% ; NBS607 i 1

Pt Rb Sr % 5 K [ 28 H AR -5 00 15 (8 78 I 2 15
ZEIC NS5, SRR R I E A2 TR Rb
Sr 25 FAAR TS 73 5128 5x107° Fl 2x10 g,

Sm—Nd [Fl 7 Z MK 77 2 BRI £y & 7 & 200
H A — ARSI SNd+*Nd 115 7
BRI, SR 5 1 HE—HCIO, ## 5 o0 i, B F 1o R
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Fig.8 Discrimination diagram of C/MF—A/MF for
granite of the Wanyangshan batholith
(after Alther et al., 2000)
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Fig.9 Discrimination diagrams for tectonic setting for granite formation of the Wanyangshan batholith (after Maniar et al., 1989)

TAG—island arc granite ; RR G—rift—related granite; CAG—continental arc granite ; CCG—continent collision granite ; POG—post—orogen granite
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Mountains, South China:Evidence from mafic microgranular

Geological and geochemical characteristics and genesis of the Caledonian
Wanyangshan granite in the Nanling Mountains, South China

WU Guang—ying"?, MA Tie—qiu’, FENG Yan—fang’,
YAN Quanren', LIU Fu—guo’, BO Dao—yuan’

(1. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China;
2. Research and Development Center, China Geological Survey, Beijing 100083, China;
3. Hunan Institute of Regional Geological Survey, Xiangtan 411100, Hunan, China)

Abstract ; Field observations suggest that the Wanyangshan granite batholith is a complex batholith composed of
different intrusive units that were sourced from multiple magmatism during the Caledonian. The types of granite
in the batholith include biotite granodiorite, biotite monzogranite, and biotite —muscovite monzogranite. There
are many very fine —grained mafic xenoliths in biotite granodiorite and biotite monzogranite. U—Pb analyses of
zircons show that the Wanyangshan granite batholith formed in the Silurian, at ca 441 —462 Ma. Geochemical
analyses showed that:the Wanyangshan granite has a SiO, content of 66.99 to 73.04%, an average K,O content of
3.91% and an average ALO; content of 13.74%, with Na,O+K,0=6.26 to 7.39% and K,O/Na,O=1.45 on the
average. The Wanyangshan granite has a higher total REE concentration (264.43 g/g). Chondrite —normalized
REE patterns show a significant differentiation between LREE and HREE and a remarkable enrichment in
LREE. Eu values (Eu=0.53) indicate that the primitive magma was basic and enriched in plagioclase most likely.
The Wanyangshan granite is significantly depleted in HFSE (Ta, Nb, Sr, P, and Ti), which indicates that these
granite samples are strongly related with subduction. For isotopic compositions, the Wanyangshan granite has a
range of initial strontium from 0.71223 to 0.71376, and a range of epsilon strontium (& Sr (1)) from 109.8 to
131.5. Epsilon neodymium (& Nd (f)) ranges from —7.1 to —8.3, with the depleted mantle model age of 1.74—
1.86 Ga. In general, geochemical and isotopic analyses indicate that the Wanyangshan granite is ferruginous,
peraluminous, high—K, calc—alkaline S—type granite, with higher concentrations of aluminium and potassium. Its
primitive magma could be mainly sourced from melting of the crust, and is most likely to have been
contaminated by the mantle in the early stage of magmatism evolution. The Wanyangshan granite formed under
the conditions of post—orogenic extension after the collision between the Cathaysian and Yangtze blocks in the
Caledonian.

Key words: geochemistry ; material source ;tectonic setting; granite ; Wanyangshan ; Nanling
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