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Table 1 Lithology and average contents of minerals (%) of early-stage

and late-stage lithologic units of Xiaomoshan granites
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Fig.1 Geological sketch map of Xiaomoshan granitic pluton
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HRMBELEEANFIBRAFERSPEE BB AINRAER. BRXAEA
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T Bkt i B 0% 8 07 3% O 7 10 4 7 R W U AR ME 45 5 TEM SR8 2 417 Ma) TE
FEREARBEE B AEHTRFSENEFABH URAREAAHRERES
.40 0BERAXEEREEAMKE U-Pb eENRHELRETFEE4POZR . B0
1% W 2 E AL BB F R4t .0 SHRIMP 1 ESER, AT RE M H B R Compston %I Willians
1998, LWAZWTM, BHEHBMEMFAM, —KREFH O 3RE N 5~8 nA, —K
BFRFEFERN 25~30 pm, £ 5 K TE VR B K 120~180 s, BAEIE AW E N 5 AHH.
AN KR I E S K24 SL13 f TEM, ¥
AL KA Ludwig fE+ &5 A Squid 1.0 &
Isoplot 1), BAMTHIRE N 10, BRI
FERTFHEREROSKEBRFEE.
EPANERARBANETE RE, AR E
HERHBREERERRTFH(E 2); K
U-Pb @R AE 2 A 3. 13 MAK
26ph /28U 4E S AF L F 117~127.5 Ma 2
B, i XBHEE/AD, EME R DLE S
BEP,13 MRHPL/2U F #4451 K
EHEHRN 122.51+2.1 Ma(26), MSWD =
1.9, BELRFRMALER FOFRELL
AEEHPREHTR SR HRNHER

- M N B2 SAHARRERK
REERFHHE-B8UMBWAKRR AR Fig.2 Cathodoluminescence images of zircons
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Table 2 SHRIMP zircon U-Pb data

ZOGPbC U ’rh 232Th ZOGPb* ZOGPb/ZSSU 207Pb/20§Pb 207Pb*/ :tla 207Pb*/ :tlo Zoﬁpb*/ ila

s % ppm ppm /283U ppm fE#/Ma  SEfE/Ma P % U % By oy
Y18—1.1 0.63 344 290 0.87 5.55 119.4+2.5 —17+170 0.0457 6.9 0.1178 7.2 0.01869 2.1
Y18—2.1 0.59 1134 644 0.59 19.4 126.6+2.4 44+96 0.0469 4.0 0.1282 4.4 0.01983 1.9
Y18—3.1 0.52 353 220 0.64 5.94 124.3+2.6 437+83 0.0556 3.7 0.1493 4.3 0.01947 2.1
Y18—4.1 0.42 988 394 0.41 16.1 120.9+2.5 180492 0.0497 3.9 0.1297 4.4 0.01894 2.1
Y18—5.1 0.34 1210 467 0.40 20.8 127.5+2.4 145471 0.0489 3.0 0.1348 3.6 0.01997 1.9
Y18—6.1 0.59 362 189 0.54 5.90 120.4+2.5 2204150 0.0506 6.5 0.1315 6.8 0.01886 2.1
Y18—7.1 0.83 492 207 0.44 7.96 119.3+2.6 239+160 0.0510 6.7 0.1313 7.1 0.01868 2.2
Y18—8.1 1.49 385 162 0.43 6.58 125.042.6 1274190 0.0486 8.2 0.131 8.5 0.01959 2.1
Y18—9.1 0.89 1327 491 0.38 22.6 125.5+2.4 106+110 0.0481 4.5 0.1305 4.9 0.01967 1.9
Y18—10.1 1.12 487 231 0.49 7.75 117.0+2.4 106+170 0.0481 7.2 0.1215 7.5 0.01831 2.1
Y18—11.1 1.98 419 315 0.78 6.85 119.1+2.5 —344+380 0.0401 15 0.103 15 0.01865 2.1
Y18—12.1 1.I2 553 303 0.57 9.13 121.3+2.4 2734170 0.0517 7.6 0.135 7.9 0.01899 2.0
Y18—13.1 0.58 896 684 0.79 15.2 125.74+2.4 190£99 0.0499 4.3 0.1354 4.7 0.01969 2.0

W :2%6Pbe 2%Pb » 43 5 0 R T HE 4 10°%°Pb 7E 5 Pb P A H 4 Ho AU 4 R B 25Pb 19 & & ; 318 53 47 48 30 M 2%Pb 3 4T
RIE;REN lo,
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3th, AEPALUEH, ETEP SO, &
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67.20%~75. 16 %4 Z 8], F 5+ F W&
B, D. 1= 80.29~94.26;Na,0.K,0 & 00175 }

- Y18

0.0195

Mean=122.5+2.1 Ma,

B &, NeO + KO & & 7.12%~ | 1o MV
8.99%,¥3% 7. 84 %, H K;O>Na,0, 005 007 009 01l 013 015 017 0.19
K,O/Na,0 % 1.16~1.72; &. & . 55 % Py
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ASI {44k F 0.96~1.10 Z Ja], Fig.3 Zircon SHRIMP U-Pb concordia diagram
#11.02, CIPW HEHEET YH LR for Xiaomoshan granites

FE CE.BRA BT 40 TR REAERE. BSREBAMALLAT GBEREYR
ANK KT 1. LEBRAEHASI ZHKRT 1.0, EETNE R FESHEHFI ARES (H 1),
BEMBTRERER  RPRTUREEE R (B 42);ASTERERT 1L, T ERESRHE-
BOTRAE R (E 40); 5 FHXERP  VRBSHE G2 RESERTD (H 4b.d).
ECIPW iR PP HLM CE;ASIESHE 1 E4 s AERIBERY, ERERE X
BREYRITREEREN ERRYRERIALBTHRIBLETRROREYRMA.

23 MBUEKEIRR RETR.BLITRSFER

Table 3 Main elements, trace elements and REE of Xiaomoshan granites
E 3 JOURDY-E-F L3 .4
" y K:0/ A/ F/F
K #% SiO; TiOz Al203Fe203 FeO MnO MgO CaO Naz0 K20 P20sH,0+#% = ASI ANK ALK NazO MF MALI +M
KM Y19 75.160.0412.760.22 1.20 0.12 0.05 0.60 3.31 5.68 0.04 0.58 0.1199.871.01 1.1 8.99 0.58 6.98 8.39 0.96
Y18 69.430.4514.580.92 2.23 0.06 0.97 2.54 3.36 4.25 0.15 0.57 0.2399.741.00 1.44 7.61 0.79 2.60 5.07 0.70
B G2 68.780.5014.721.16 2-41 0.08 1.04 2.28 3.08 4.04 0.17 0.72 0.5999.571.10 1.56 7.12 0.76 2.43 4.84 0.70
1548 67. 20 0. 59 15.37 1. 03 2.70 0.09 1.21 3.31 3.54 4.100.2260.51 99.880.96 1.5 7.64 0.86 2.23 4.33 0.69
BRTRERE (AuX10-% RN 10-6)
Mk B8 W Sn Mo Bi Cu Pb Zn Ag As Sb Hg St Ba V Th U Cl
% Y19 0.30 2.2 9.5 0.24 14.5 87.4 13.5 0.11 2.0 0.40 <0.005 15.6 44.0 7.2 37.5 16.3 20.0
B% Y18 010 2.4 2.8 0.10 14.9 30.6 60.3 0.035 1.4 0.29 <0.005 466 1758 52.2 18.8 2.3 34.4
MEC{H(1962) 1.5 3 1 0.01 20 20 60 0.05 1.5 0.26 ©0.08 300 830 40 18 3.5 240
MK #8 Co Ni Li Be Ta Nb Ztr Hf Rb Au Cs Cr Ga S& € F B
% Y19 1.9 9.5 16.8 2.0 2.1 359 99.4 4.7 236 0.61 4.0 7.2 17.3 6.8 0.068 144 4.9
B8 Y8 65 11.2 44.4 2.4 1.0 159 164 6.0 125 0.56 47 11.9 18.2 6.2 0.032 699 3.3
BEMA962) 5 8 40 5.5 3.5 20 200 1 200 4.5 5 25 20 0.05 0.1 800 15
BLTRERE 10O

B 8 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y 3ZIREE Z2Ce/3Y(La/Yb)N 3Eu
AN Y19 8.03 12.87 1.66 6.43 1.98 0.17 2.92 0.66 5.14 1.26 4.54 0.84 7.28 1.2339.74 94.8 0.49  0.66 0.24
Y18 62.28 114.6 12.6542.486.90 1.50 5.53 0.81 4.42 0.89 2.35 0.38 2.38 0.3321.84 279.3 6.18 15.54 0.79
G2 63.25114.99 13.3541.816.90 1.40 5.00 0.76 4.36 0.90 2.56 0.42 2.73 0.4122.79 281.63 6.05 13.76 0.76

E B G2 RMHEENECHERAE 154881 : 20 TRBEAE . HEHHEAKEE BESFEHLRANSG S ST NRPLER. ER
ERA ICP-AES g R TKM® 150 KR A PE Elan6000 M E R TAH B ME. ASI=Al/(Ca-1.67P+Na+K), 43 FH);ANK=
(Al/(Na+K), % F ) ;s ALK =Naz0+K20; A/MF = (Al;03/ (MgO+FeO) , 4+ F It ) , FeO %2 & i MALI= (Naz0+K30-Cs0) ; F/F+
M= (FeQ/FeO+MgO), BRENB BRI ERENH TN,
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4 /PMBUIERE FeO/(FeO+Mg0)-SiO.(a),[(Na,0+K.0)-Ca0]%-SiO,(b) , ANK-ASI(c),
K,0-Si0,(d) B #% (a-c 48 Frost 2,2001; d 38 Peccerillo %,1976)
Fig.4 FeO/(FeO+Mg0O)~S8i0,(a), [(Na,0+K;0)—Ca0]%—SiO,(b), ANK—ASI(c)
and K,0—Si0;(d) diagrams for Xiaomoshan granites

EEMBTEEE S &R, H P Sn.Mo.Bi.Pb.Nb.Hf.Zn.Sb.Ga .Sc £ EEHFH
;S BaZr FL R EHFEM. Rb/Sr.Rb/Ba FHAKMA T KR, HHEAT
0.27~15.13,0. 07~5. 34 Z fa] ; B K &9 Sr/Ba H.{H (0. 27~0. 36);  Nb/Ta H.{E (15. 9~
17. 1), S ND*EH/MF 1, W EMESTHRE, RHAEANER AR K KT 1L, /FEE
B, REERYAB WS EERE T T R b2,

EMBRURLEKRME LS, BREAETHEMEM, B4R Ba.Nb.Sr, P.Ti &
TRARE . BASHERERE, FHAThEEEE, XRMA I REREMRORL.

EABMLI TR R AIBRE (279. 3~281. 63) X 107, K HIBE{EK 94.8X10°%; BH L
SRAENEE, RER L ERH;;3Ce/2Y R 0.49~6.18,(La/Yb)n}H 0. 66~15.54; Eu
SHEPARHR,OEuH0.76~0.79; KB HA Eu SHHAR SEu AN 0. 24. EH L TER
SRKXESE 6, R HTE R A AL, A THEFEXH ROV ERML, HH
BX.

Sm-Nd [R i X & o & # 5 # 2 Bt 3t 55 BF %% B7 [Fl 42 R 2L 38 ¥ A Nu Plasam HR MC-
ICP-MS (Nu Instruments) {{ B M X Z R, FHEBME S E. IMC Nd,O; **Sm/* Nd =
0.511125,'Sm/*Nd 2546 F 0. 08813 ~0. 1097 2 f&} ,'*Nd/*Nd 7E 0. 512040~0. 512132
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Fig.5 Primitive mantle-normalized trace element spider diagram for granites

Primitive mantle data are quoted from Wood (1979), after Li Changnian[*?]
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%4 Sm-Nd RERURAR
Table 4 Sm-Nd isotope and 5*Ov.smow %, values

BE MK M Smi10—6 Nd10—§ 147Sm/14Nd143Nd/1Nd =26 143Nd/144Nd(T) eNd(T) Tpm(Ga) TzoM(Ga) 3180v.smow %,
Y18 k#9 SH123 5.059 33.460 0.09146  0.512110 8 0.51204 -8.7 1. 30 1.62 9.0

Y19 B# SH123 1.043 3.848  0.1640  0.512263 15 0.51213 —6.8 1.70 1.47 6.2
E-PRMAHESBEFREARUELRZTMEL. Nd() . eSr(t) Is M taom AT H AR BRI ML (1999) s H W LK H .= 420Ma,
(143Nd/144Nd)cHUR =0- 512638, (147Sm/144Nd )cHur = 0. 1967, (87 Sr/86Sr)yr = 0. 7045, (147Sm/144Nd)cc = 0. 118, (147Sm/144Nd)pm =
0. 2137, (143Nd/144Nd)pmM=0. 513151 , Asm=6. 54 X 10~ 12a~1,Agp=1. 42X 10~ la~!, BEF FTAFRR RN I . UR. @RI KI5
& CHUR. RE B 77 3 — 5% M s DM. 5 #3108 ;CC. KK 5.
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BHEANOE—RANNAR. MBUAKFEEEEENILEN, 2K R EFRE
H, AR EHSRER EER, S M REEE, Lk LRGBS EY A
FE I\ A0 TR SR AL 2 A B R IR B B, S 1 18 7R ) 32 o o B o, W T M T
HAZWBRUNG SR L% LREASHE NIER HBETKERAERSHEE.
HENMETRENEANRLTIERSHKA SRR EGEHEKE+20HEL, BRE
¥R FARMIA R IR . & Maniar #l Piccoli(1989) M £ A F T E BB H Y ARG, B
BHERMERAEREERNIAGHCAGHCCG —fij iy POG #1E (8 8), 7 A 8 ke i B9 1%
BURMEREHINERE D, ERAAXSHEARMBELERNERSRALRENS AR
BiSE , RS AR L B A TE R TR S L0 M AR R A B9 SR8 — 5 1 LI 38 R AR 2 (1991 B
RANOW-FESBN AT R TR R ERAT AR TREORB I, 2
B8 % (2005) .57 KR % (2003) BR AT ¥k o B 7E 140~130 Ma £ R MA LR RE 2K
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Fig. 8 Discrimination diagrams for tectonic condition of granites (from Maniar et al. , 1989)
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Fig.9 Discrimination diagrams for tectonic setting of granites (from Pearce et al. , 1984)
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SHRIMP U-Pb zircon dating and geochemical
characteristics of Xiaomoshan granites in Huarong
county, northern Hunan

MA Tie-qiu, LI Gang, BAI Dao-yuan, ZHOU Ke-jun, WANG Xi-hui
(Hunan Institute of Geology Survey, Changsha 410011, China)

Abstract

Xiaomoshan granitic pluton in northern Hunan intrude in Middle Proterozoic Lengjiaxi
Formation, and is composed of early-stage coarse-medium-grained and medium-grained
porphyritic biotitic monzonitic granite and late-stage fine-grained biotite-two-mica mon-
zonitic granite. SHRIMP U-Pb zircon dating of the granites is 122. 54+ 2. 1 Ma which be-
long to Early Cretaceous. The granites belong to metaluminous to weakly peraluminous
high-K calc-alkaline series with SiO,=67. 20~75.16%, rich in K,O and K,0/Na,0=1. 16
~1.12, ASI=0. 96~1. 10 with average value of 1. 02. The large-ion lithophile elements
are rich and high field-strength ements are depleted in the rocks, while Sr and Nb are de-
pleted with Rb/Sr=0.27~15.13, Nb/Ta=15.9~17.1; ZREE are rich as a whole with
2Ce/2Y=0.49~6.18 and (La/Yb)n=0. 66~15.54; eNd=-6.8~-8.7, Tym=1.47~
1. 62Ga. Studies show that the Xiaomoshan granites belong to crust-derived rich peralumi-
nous biotitic granitoid (CPG) and were derived from upper and lower crust, and were re-
lated with the underplating of mantle magma. The rocks were formed in a post-orogenic
tectonic setting with the weakening of the stress and lithospheric extending and thinning
after Jurassic compression orogeny.

Key words: Early Cretaceous; SHRIMP U-Pb zircon dating; geochemistry; granite;
Xiaomoshan



