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Fig.2 Geochemical classification map of the early Yanshanian granites in Miao 'ershan area
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Table 1 Major element compositions of the early Yanshanian granites in Miao 'ershan area(w); )

B 05 Si0: Ti0: Al:OsFe:05 FeO MnO MgO Ca0 Na:O K:0 P:0: CO: H:0" @A ASI ANK ALK EZ?O/A/MF
MLIL g5 75.50 0.08 12.73 0.45 1.32 0.04 0.13 0.55 3.20 4.93 0.02 0.38 99.33 1.10 1.20 8.22 1.54 4.68
HX309-1 »8¢ 76.36 0.08 12.36 0.40 1.27 0.04 0.11 0.40 3.18 4.92 0.02 0.02 0.64 99.8 1.10 1.17 §.17 1.55 4.87
HX320-1 0% 76.47 0.08 12.77 0.60 0.92 0.05 0.07 0.23 3.05 4.89 0.01 0.02 0.75 99.91 1.19 1.24 8.01 1.60 5.88
MLI0 % 76.00 0.09 12.45 0.34 1.51 0.06 0.06 0.73 3.37 4.76 0.02 0.35 99.74 1.04 1.16 8.18 1.41 4.64
ML9 g5 77.12 0.15 11.78 1.42 1.33 0.05 0.21 1.22 1.92 3.37 0.03 0.74 99.34 1.31 1.73 5.37 1.76 2.91
HX318-1 p18 79.72 0.07 10.87 0.27 1.08 0.03 0.08 0.25 2.65 4.28 0.01 0.02 0.59 99.92 1.15 1.21 6.98 1.62 5.32
MLS g% 75.45 0.17 12.66 0.56 1.41 0.03 0.24 0.56 2.91 4.95 0.01 0.60 99.55 1.13 1.25 7.94 1.70 3.89
MLT g% 74.52 0.14 12.35 0.43 1.44 0.03 0.25 0.87 3.02 4.93 0.05 0.40 98.43 1.04 1.20 8.11 1.63 3.89
HX315—17%3 75.47 0.15 12.43 0.56 1,67 0.04 0.47 0.16 2.76 5.29 0.04 0.02 0.83 99.89 1.18 1.21 8.13 1.92 2.95

PRI ML7~11 T 1.5 J7 MR ZE O iR X 9IRS 4 HUS ™ P A I & Jm) 418 BA e SR IR AL, ARSCRE S
AL R 25 A T IR I E R CO2 SRITAE KA E 2 Ho 0 R F i i m R iR e i R i oh B Ak 1
KA X SRS XRF)IHT sFE R JE K PR AE 557 . ASI=A1/(Ca—1 .67P+ Na+ K) (43 F L) ;ANK=
Al/(NatK)UrTH D) A /MF=AL 03 /(MgO+FeO ) (43T 1),

FEFISH L Rb, (Th+U+K), (LatCe) Nd, (Zr AR B2 15 A0 Wil ,Rb TFiE A1 Sr.Ba F&A%
+Hf+Sm), (Y+ Yb+ Lu)Z5E N AEX & 4 , s H — B A A AH A TR AR S5 ST s R, Ti
FEIRAERA A RHE . Nb AHXS Ta B 58 WH/RAE AR MBS 1 40 5 45 MAEH P 5 iR
AT AL AR, Rb.Ba S Ti S FEFEREICA MO AN BS 45
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Table 2 Trace elements analyses (X10 ° ,Au>10 ° )and parameters of the early Yanshanian granites in Miao 'ershan area

% K% S Ba Th U Ta Nb Zr Hf Rb Cs Ga L B F €l Se Be Cr
HX309-1 5% 23.2 32.2 35.6211.13 3.46 19.98 63.5 2.1 502.4 34.97 15.7519.61 4.95 119 88.7 3.04 7.83 10.0
HX320-1 0% 15.8 42.7 43.03 12.58 6.17 29.95 91.9 3.1 769.5 46.58 17.6130.27 9.07 146 27.6 4.81 7.82 16.3
HX318-1 yx% 17.5 10.1 28.75 8.82 3.10 18.76 61.4 2.0 478.640.71 14.84 68.71 21.66 142 42.7 3.63 6.47 10.0
HX315-1 73 29.0 118.7 51.36 12.12 4.52 27.46 101.0 3.4 509.0 15.60 16.04 20.28 8.89 288 56.1 4.03 6.75 13.1

% K% € Ni V. W Sn Mo Bi Cu Pb Zn As Sb He Ag Cd  Au Rb/SrLa/Sm
HX309-1 212 4.60 5.11 3.41 18.82 3.17 1.74 29.20 96.88 19.26 3.61 1.53 0.033 0.098 0.201 2.6 21.66 4 .46
HX320-1 1.16 3.78 2.98 3.16 23.67 2.44 7.14 16.67 70.27 29.89 4.35 0.68 0.040 0.072 0.260 0.6 48.70 3.10
HX318-1 2.89 6.02 3.36 4.15 13.09 3.62 1.47 8.33 73.9819.71 5.20 1.16 0.037 0.051 0.074 1.1 27.35 3.36
HX315-1 2.87 7.26 11.40 5.3 15.35 4.91 0.52 8.19 67.8121.50 3.76 0.62 0.036 0.039 0.128 0.8 17.55 4.31
A HBAL I EE A AT IR DI A3 SR X R TEEIEE S (XRE) B & S5 B TR FHEE ACP-MS) R T3

TGS (AFS) R SPHGHEE (ES YA TENE . Br WMo SR FIBRAEIN & 4b S B Mt TR PR HRRE I E

*3 #BILLXERUHERER L TESIEE <10 HRSH
Table 3 Rare earth elements analyses (X 10 ° )and parameters of the early Yanshanian granites in Miao'ershan area

—_ o =

5 A5 La C Pr Nd Sm Fu Gd Th Dy Ho Er Tm Yb Lu Y 3REE 3Ce/SY(La/Yb)x 0Eu
HX309-1 7¢ 17.90 30.83 4.82 18.21 4.01 0.19 3.67 0.74 4.53 0.95 2.72 0.47 3.12 0.44 30.33122.9 1.62 3.79 0.15
HX320-1 7% 20.29'37.70 6.18 23.72 6.54 0.14 5.19 1.29 8.69 1.74 5.06 0.78 5.25 0.78 52.08 175.4 1.17 2.55 0.07
HX318-1 7% 17.0029.33 4.95 18.94 5.06 0.15 4.14 1.01 6.72 1.39 3.80 0.60 3.80 0.53 42.39139.8 1.17 2.96 0.10
HX315-1 7% 16.6857.02 4.44 16.04 3.88 0.26 3.29 0.79 5.13 1.04 3.11 0.52 3.39 0.49 29.97 146.1 2.06 3.25 0.22
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Fig .3  Primitive mantle-normalized trace element spi-
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Fig.4 Chondrite-normalized REE patterns of the early
Yanshanian granites in Miao'ershan area
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Table 4 Sr and Nd isotopic compositions and parameters of the early Yanshanian granites in Miao 'ershan area

Ffiin 5 Rb (1g/g) Sr (rg/g) “Rb/"Sr St/ Sr Srt) L
HX318-1 4525 15.12 90 .41 1.19572 4053 0.99007
HX320-1 676 .6 13.81 152.3 1.50502 6445 1.15860

il s Sm (pg/g) Nd (#g/g) MSm /M Nd " Nd/MNd aNd (¢ ) tow (Ga)
HX318-1 5.901 22 .85 0.1562 0.512124 —9.20 1.69
HX320-1 7.333 25.52 0.1738 0.512163 —8.80 1.66
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Fig.7 Tectonic setting discriminations of the early Yanshanian granites in Miao 'ershan area
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Geochemistry and tectonic setting of the early Yanshanian granites
in the Miao ershan area, southwest Hunan Province

BAI Dao-yuan, ZHONG Xiang , JIA Peng-yuan, XIONG Xiong
(Hunan Institute of Geology Survey , Changsha 410016 , China)

Abstract ; The early Yanshanian granites emplaced in early Late Jurassic in the Miao 'ershan area,
southwest Hunan Province, were mainly intruded in the Caledonian and Indosinian granites and were
mainly composed of fine grain and medium to coarse grain porphyritic biotite monzogranites with minor
fine grain dimicaceous monzogranites . The rocks are characterized by their content of SiO: (76.02% ~
80.26%0 ) ,AL 05 (10.94%0 ~12 .88)6 ) K2 0 (3 .42)5 ~5 .34 ) ,Naz 0+ K- 0 (5 .370% =8 .22) Jand ASI val-
ues (1.047~1.31, 1.14 on average) , showing features of the ferric , calc-alkaline perluminous granitoids .
On the PM-normalized incompatible elements spiderdiagram , significant Ba, Sr, P and Ti trough and Rb,
(Th+U+K), (LatCe), Nd, (Zr+Hf+Sm) and (Y+Yb+ Lu) humps are observed . The rocks have
lower total REE content (SREE = 122 .97~175 .4;g/g) » slightly enrichment of LREE ((La/Yb)x=2 .55~
3.79) and pronounced negative Eu anomaly (0Eu = 0.077~0.22). As for isotope , they have Is values of
0.99007 and 1.15860,eNd (¢ ) values of -9.20 and -8 .80 and #ow ages of ~1.7 Ga. The C/MF-A/MF dia-
gram indicates that the granites were derived from metamorphic mudstones and clastic rocks , Al: 05 /TiO:
values of some strong perluminous granite samples are less than 100 . All above geochemical characteristics
reveal their S-type signatures and suggest that the granites were derived from partial melting of acid rocks
of middle-upper crust with participation of mantle materials . Multiple oxide- and trace element-diagrams
for discrimination of structural environment and regional tectonic geology show that the granites were
formed in a post-orogenic tectonic setting . The forming of magma was related with the former thickening
of crust in Middle Jurassic and the up-welling and heat transference of asthenosphere mantle .

Key words :Miao ershan area ; early Yanshanian ; geochemical characteristics ; S-type granite ; post-o-

rogenic tectonic setting ; southwestern Hunan Province
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