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Table 1 Zircon U-Pb isotopic analyses of Nanshan granite body

Th/ U/ RGRATHE REF B M)
E% X 10-6 X 10——6 Th/U 201Pb/235U 206pb/238U 207Pb/206pb 206Pb/238U 207Pb/206Pb

1 262 567  0.48 0.16(30)  0.0248(21) 0.051(20) 157.9 159

2 69 99 0.72 0.17(58)  0.0237(23) 0.064(43) 152.0 548

3 187 326 0.59 0.17(33)  0.0249(20) 0.053(26) 158. 8 317

4 557 1838 0.31 0.19(21)  0.0263(18) 0.053(11) 167.1 298

5 379 38¢ 1.02  0.18(30)  0.0246(19) 0.048(26) 155.5 120

6 237 1024 0.24 0.20(23) 0.0275(18) 0.053(14) 174.2 258

7 249 385 0. 67 0.17(33)  0.0248(20) 0.054(23) 158. 6 328

8 164 281 0.60  0.16(37)  0.0247(20) 0.052(27) 157. 6 106

9 64 149 0. 45 0.17(49)  0.0247(21)  0.060(36) 158.0 302

10 306 720 0. 44 0.17(29)  0.0246(19) 0.052(21) 156. 7 218

11 319 435 0. 76 0.18(31)  0.0251(21) 0.052(23) 159. 8 297

12 652 1081 0.62  0.17(24)  0.0246(18) 0.054(14) 157.5 362

13 350 320 1.13  0.18(33)  0.0247(20) 0.054(26) 156. 9 - 280

B E R AR LR S 0B LK 55 PY O 20 434 iR2,0. 18G33) R 0. 18+

0. 033(20),

B ELFREMEASHAERRNThU B, HHEAPH Th/U LLEHEO. 4 A
E 246 SHAH TTRHRRAGEFABRTERERGEABKAR(ED, ANHERE BB
CLEFEABHAHEHN(ER), AFRBNEREARE. BT ERER . ERDPH
STREP HEFEHBSRBEH P HEFEBR - HER BN THRHREAL B
ERVHERBEARR P/ USKREMEER . FHEERBRBENEER. &
26pp /28 —2"Ph/*U I ME R KM FERE L FREELEPE152.0~167.1 Ma
Z 18 () 2a.2b) , HANALE B 4E 8 4 158. 1+1. 8 Ma; RE T IR AR R .
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Fig.2 Zircon U-Pb concordia diagram (a) and weighted mean age (b) diagram of Nanshan granite body
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Table 2 Petrochemical compositions (%) of Nanshan aluminous A —type granites and comparison
with the same type granites

=i i %@ HM BERW HRFH
Be z_l;jgl Zf);(;l Z_Iizgl Z_‘ij‘l’l Z_Klzgl 1272) 3(5) 4(3) A(148) M(17) S(578) I1(991)
SiO; 74.27 77.02 77.76 76.47 76.77 72.76 76.23 75.06 73.81 67.24 70.27 69.17
TiO; 0.083 0.075 0.072 0.094 0.1 0.23 0.08 0.08 0.26 0.49 0.48 0.43
Al,O; 13.49 11.9 11.89 12.57 12.31 13.51 12.55 12.61 12.4 15.18 14.33 14.1
Fe,Os 1.51 0.32 0.69 0.4 0.44 0.09 0.66 0.41 1.24 1.94 0.56 1.04
FeO 1.06 0.92 0.74 1.04 0.79 177 0.8 1.2 1.58 2.35 2.87 2.29
MnO 0.22 0.065 0.17 0.12 0.06 0.07 0.03 0.05 0.06 O0.11 0.06 0.07
MgO o0.16 0.02 0.1 0.03 0.17 0.51 0.06 <0.01 0.2 1.73 1.42 1.42
CaO 062 1 077 1 .01 1.3 0.45 0.68 O0.75 4.27 2.03 3.2
Na,O 1.29 2.99 1.74 3.23 3.02 3.27 3.77 3.68 4.07 3.97 2.41 3.13
KO 6.1 4.8 518 522 506 4.71 4.38 4.56 4.65 1.26 3.96 3.4
P,Os 0.1 0.08 0.08 0.069 0.083 0.09 0  0.02 0.04 0.09 0.15 0.11
R 0 0 0 0 0
HE 98.9 99.2 99.2 100.24 99.81
Qr 36.05 28.43 30.61 30.85 29.9
Ab 10.92 25.3 14.72 27.33 25.55
An  2.49 4.49 3.29 4.38 4.54
ALK 7.39 7.8 6.92 8.45 808 7.98 815 824 872 523 6.37 6.53
AR 3.2 4.06 3.41 4.3 4.08
CaONa0 0.48 0.33 0.44 0.31 0.33
Al,05/Ti0,162. 53 158.67 165.14 133.72 123.1
KOMNa0 4.73 1.61 2.98 1.62 1.68
A/NK 11.92 7.8 8.99 8.45 8
A/CNK 1.68 1.35 1.55 1.33 1.35
TFeO 2.48 1.21 1.36 1.4 1.29
mo;(;j 0 2.66 1.3 1.53 1.52 1.46 ‘
TFeO/Mg0 24.79 60.4 13.61 46.67 18.37 5 24 157  13.4  2.37 2.27 2.38

i : ALK =Na, 0+ K,0; A/CNK = AL,O;/(Na,0 4+ K,0+Ca0), B /R tt; A/NK = Al,0,/(Na,0 +
K;0), B /Rt ; TFeO=FeO+0. 9Fe,O; IE B AWM BE I S K.

(DB MIEBA/CNKE HESBA/CNK HE#HAF1. 1. 33~1. 68, FH¥ 1. 45),
ZEA/CNK-A/NK B L .3 E S 0B RTEEEREAEL, RASA BB IR/ S
g,

(S)BRBEKAEBHE (Ab+0r=45.33%~58.18%) . BK A S B (An=2.49%~
4‘ 54%)0 %WlaWiﬂmgﬁsgﬁ'ﬁca\Fe *ﬂMg E‘Jﬁ:ﬁ\o 5&4‘&%%8%“—'%%%
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3 W08, B 1L R 9 Si,0 K ,0+-Na,0 #1 TFeO/MgO i # ,Mg0.Ca0 . TiO, #1P,0; B 8
B, 5FBRILD IR FMEFA BERE-B(GER2), MTSHAFHM B S B
R RECRE, H LSk EA TS EM, RCa Mg M5 (K2, SHRFIHA BER
SR —B . AR B A P EE SR TIO, AP0, EF R, X SMXTFAI K9S BEK S
(P,0s — KT 0. 10%) B4 RAE A #FT PO B AMBE AR, KM Ti.P TRRBRE
REFTHREENKEY BKASFVYNIELAER.
4.2 BiIxkEHETR

HEITH, 2ANH L TESERE SREE=(148~175.8) X 107 *(F¥# 163. 9 X
10~%); SLREE/SHREE=2. 58~4. 26, ¥%13. 22; (La/Yb)y=1. 62~2. 51, ¥ 192. 0, 8% +
BAMEREE, K (La/SmIn=2.51~3.27;(Ga/Yb)x HE/N(0.84~1.03), RREH L+
BAEABEE;EuRASH GEu=0.09~0.16); Bt HEBRAREAI FEKXE L,
LREE ¥ WA MY, — EMNEu R ¥ MFEMHREE R, BAEREN A BIEKF
BHOERY(EE) . BEMNREu RE U RREREAESRIBTHFENENA KA S

BERERM.
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Fig. 6 Chondrite-normalized REE patterns of Fig. 7 Primitive mantle basalt-normalized trace
Nanshan granites (after Sun and Mec- element spidergram of Nanshan granites
Donough,1989) (after Wood,1979)
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W% ,.Ba MISt WEME MESHFA BERNETHE-BED, EREBSREREHE
A, EEBEBRELEBTEANE@EDABLESB L, TUEHREUEREEN
Ba.Sr.P M Ti BHABRIUSH: K, BHRTEHFSE)Zr .Y H B+ %, AETFXRA
FTE(LILE)K.Rb.U. Th MIEM £ TE Dy+Ho+Y+Yb+LWEEE, BRUIITTHE
FTHKAMKSET ST YR EERER, B—HERILRS A BIER A Nb /M
Ta HSHRBERBRRAEEED ARRERS . FREXHGA {H(10000XGa/Al=3. 07
~4. 1) 51 R & (2. 25)FS BIEK S (2. 3OV HEM (R AR ME . Bk L, A&
BLIAEAMBTESES RERL. IFFM ERHE LML BEEXEHERA Bk
KE+a4—8.
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23 AUESRANLNERBTRURLRREB(XWO ORSBAETHNE
Table 3 Trace element and REE contents ( X 107*)of Nanshan A-type granites and comparison with the

same type granites

X B HM BRW 1 FF- 1
g ZKO0L ZK301 ZKSOL ZK3O0L ZK30L SuG - po o) actag) MA7) S(578) 108D
-049 -097 -105 -171 -187 2(8)
Ba 87 47 51.4 96.6 80 40.6 405.14 352 263 538 468
Rb 995 430 691 514 449 519.4 750.96 169 17.5 151 217
Sr 172 30.1 20.4 40.9 39 12.2 10.91 48 282 247 120
Cs - 230 46.2 89.2 97.3 43  9.25 10.55
Ta 8.1 3 2.2 2.3 3.5 9. 97 13.8
Nb 18.4 16 183 155 144 103.06 110.46 37 1.3 11 12
Hf 1.9 2.9 2.6 2.6 2.6 16.84 13.09
Zr 73.6  97.4 97.7 101 94.2 287.2 250.21 528 108 151 165
Y 23.5 5.7 36.7 369 37.4 123.16 100.94 75 22 28 32
Th 48.2 41.9 40. 4 39 40.5 110.52 77.53 23 1 18 18
U 12. 6 12.9 10. 6 12.6 13.6 15.76 25.49 5 0.4 4 4
Be 49 27.4 10.2 9.71 9. 86
Li 263 49.5 56.5 193 22.9
Ga 27.5 18 20 19 18.5 23.88 30.48 24.6 15 16 17
Ge <15 <15 <15 <L5 <L5
La 14.7 16.3 13.7 16.7 15.4 37.62 31
Ce 37.2 40. 3 34.4 42. 8 65.6 74.74 53.9
Pr 2.9 4.5 4.1 5.9 4.2 7.76 6. 08
Nd 16.8 19.7 17.5 21.3 17 29.94 20.31
Sm 4.5 6. 8§ 5.6 6.3 5.3 9.12 3. 96
Eu 0.2 0.2 0.2 0.3 0.3 0.17 0. 36
Gd 5.2 7.8 6.6 6.5 5.8 7.76 3.91
Th 0.7 1.4 1.3 1.4 1.2 1.74 0. 64
Dy 6.5 8.5 7.6 6.9 6.5 13.08 3.79
Ho Lz 1.7 15 L5 13 35 0.9
Er &5 53 49 45 4 1136 2.8
Tm 0.8 0.9 0.8 0.8 0.7 1. 08 0. 47
Yb 5 6.1 5.7 5.3 5 17.03 3.28
Lu 0.8 0.9 0.9 0.8 0.8 3.09 0. 48
SREE 148 174.9 151.9 169.1 175.8
8Eu 0.13 0.09 0.1 0.14 0.16

L/H 3.09 2.68 2.58 3.48 4.26
(La/Yb)x  1.98 1.8 1.62 2.51 2.08
(La/Sm)y  3.27 2.51 2.45 3.13 2.91
(Ga/Yb)x 0.8 1.03 0.93 0.99 0.94

GA 4.31 4.18 4.23 4.18 4.18

# :GA=10000XGa/Al;L/H=2LREE/ZHREE, ESAHKEHFLH.
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AREREBRBURM, A TFHSHARE. FHOFHRAETREIHLERZNBR
BH¥EL, ~HEZTEANEELE, BAL EARBMVEER SR, BAAXED
St A BEREH#T T ARFREMEF ), HKing et al(1997)IRIBBFAA REREH
BEUR, ERERBHERLFAFMH .S FHRU.ZHRX L. LT REhFHRe
RAMHEIERAE .

(DERF¥BRSEABERESHARUEEREOX. A REREEE.B#
Mg.Ca, LA & & & TFeO/Mg0.K,0/Na,0.KN/A t. {4, & Rb.ThNb,Zr . Hf.Ga. Y, #®
Sr.Ba.Cr.Co.Ni,V,3# & EEH M Eu H%,Ga/Al HE"", FNHLTEEER (BREu
BRI ENETEY EHEMEXEBNBESR. dR2 TR, 8 ILEEKEH TFeO/MgO
H {8 (13. 61~60. 40, F3432. 7D B & F—AR1 B (991 MR FH{H2. 27).S B(S78 M8
BOEH{E 2. 38)FIM B (17 MER T M2, 37) T K& . 7ENa,0—K,0 B (E)H, # A K
BASTEABERERR PRABRTSEAEKNERTRENTEAEXRESRIBRP ER
Na fy ¥ % . Fad,Eby023 . Mt FREEER A (C74%), TFeO/MgO—SiO, B EH B
EREBABDERES T RASHEREXFR, AEI TR, FLEREELZER Y
FEAABRERER . SEHIBERNESHMERE " RHALR,
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B8 BMWEKSE NazO-llézg A # (48 Collins, 9 ﬁﬂl?ﬁiﬁz‘%’?gg/Mgo-SiOz 8 ## (48 Eby,
1982) 1990)
Fig. 8 Na,0 vs. K,O discrimination diagram for Fig. 9 TFeO/MgO-SiO; discrimination diagram
Nanshan granites (after Collins,1982) for Nanshan A-type granites (after Eby,
1990)
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ERLAMBTEARL diR3T R, ZAKEAR LR BRI B HENHE. B
BINHAMAERRNERE;AEHBRTE(Ga.Th.Y . Zr,U MINDEFBREH,Ba.Sr
BIK.GAHG. 07~4.17, FH3. 3D LHER TA REXN SN TRE2 6. £Zr Nb.Ce,Y
StGa/Al ERELI0O L. BHUEKEOHELEA MEREXR MESAROLSEREHE
AE., ERFEHRAHLUBRERERTERA DK EHLHE.

QBHINIAMEXNETYRBERE, A REH BBME, —RAERBE P L% R
MARMYENREREREE 28 FALHYRRBLATE AL B, Y HEXR R
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ek E AT RERA S BEAYMEAMNER UEYR A ENA B, THEERBHTRER
WOIREERTE RERPRAELBHBHRA . RHRH EHARKA BEREE
BEHA2 R A BERELENEDS X TFHLUBKEHA BEKRE EEAIHBUAERT
FRBERE.

%t F i 68 R AL &  Sylvester (1998) 132 it , AT 4K #ECa0/Na,O H. i ¥ B 59 & A I X
YR 45 :Ca0/Na,0>0. 3, R R B K& T8 B A 84 :Ca0/Na,0<0. 3, R BEXE TR
FERAS. BWEER CaO/Na,0 FH{E (0. 38) K F 0. 3,{8 £ £ kY TFeO+MgO+TiO;
ERA.3%~2.66%, ¥ 1. T0%)MIEF 4%, FEH &4 T ,Ca/Na,0 KT 0. 3 B7ERK H &
FAMARBE™ ., BFGAR BILE KN BEASOARERS BRI E. TRREELED
5 =%

[ &}, Sylvester 38 i AlL,O,/TiO, H.E R L AR X IR X 8418 Bk 1 BE A0 5 o ) 81 %
Al:O,/TiO,>100, & 4+ 45 fh i BE {5 T 875°C; & ALO,/TiO, <100, M4 B R E FE R T
875C. M2 A 41,8 1A &K ALO,/TIiO, HIEKXTF 100(123. 10~165. 14, F 1 148. 63),
RBHEARBENE XRUERATHEMF HEAESEAEHKXBEREIE. [
B, BESAMEREHRXNTREARERERY, R4 IR BREFESOCHE,RE
HEAGRE RESTUBRA BEREN B EHEAIBEWERELRMNTA2 MR
B HABXYRTREUEBRYRAIE. FEZRRELABS .

%4 SADEKREHALNRRERYRURLRE

Table 4 Conditions and results for melting experiment related to A-type granites

ARMEE JKE KA mELH

RERS (4] (%) (kbar) (%) s
ARERHE  640~790 — <2 10~30 Anderson, 1983
AR E 830  2.4~4.3 1 —_ Clemens et al. , 1986
ABIERME 800~870 4.5~6.5 3 —_— Dall’ Agnol et al. , 1999
AMERE 800 2~5 2 — Klimm et al. , 1997
ABFOHE 660~740 1~6 1.5~5 o Scaillet and Macdonld,2001,2003

DARBRERERB T ERENORHAEFHEL, KPP Al BABRET -7
1 L1 35 3% (anorogenic) , KBE B A AR A & R E I (I8 RS BRI A T A2 BB
RE G BB (. SE W RIS LR HEEERTFELGHERER. MR
LB PE K A 7E 10000 XGa/Al EHE (E 10) LK A B KA K, 3 B2 Y-Nb-
3Ga,Y-Nb-Ce ZAHI 5 (H 11a.11b)F, FHET A2 BIEK AN X B P, W ENHH
—H AR HUERERE TRALR S (E12), 1 U8 8 1L 162 T 887K R T8 K F
1% (post-orogenic) .

L 4h R AR BE, BD ST 2 LGB B OO T BT B ST AR B 5 4R R AR B R 18 A WA B, LA
E#ELAENEDTREESHEFRMEBTEERM FEN N AEEEEATRESE
EROER. WE R, ELEBEFRT RN EKIEHE P T180~160 Ma $3{7, 3
BYARRBEHNIEREIFXLAREIRREEMBRUEN N EH T2, Btk s
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Fig. 10 Discriminantion diagrams of Zr,Nb,Ce,Y vs. 10000XGa/Al(after Whalen et al. 1987)
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Fig. 11 Tectonic setting discrimination diagram of Y-Nb-3 Ga (a) and Y-Nb-Ce (b) for
Al and A2 granites (after Eby, 1992)
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Formation age,geochemistry and petrogenesis of Nanshan
granite body,Guangdong Province
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BAO Xiao-ming?, ZHOU Yan?, WU Ling?, WU Han-yu?
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Abstract

The Nanshan granite body, which is tectonically located at the western part of Beitou
composite body, yields a SHRIMP zircon U-Pb age of 158. 1+1. 8Ma which suggests that
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the granite body is the product of magmatism during the early Yanshanian period. The
geochemical characteristics indicate that the granite body consists of peraluminous alkaline
rocks characterized by high contents of silica and alkali,low contents of CaQ and MgO,
high values of TFeO/MgO and low values of CaO/Na,0, K,0/Na,0>1,A/NK=7.8~
11.92,A/CNK=1. 33~1. 68. The composition features of rare earth elements and trace el-
ements are as follows; enrichment with rare earth elements (REE) (except distinct nega-
tive Eu anomalies,Eu=0. 09~ 0. 16)and high field-strength elements of Zr, Y, Th, U
and Nb, relatively depleted Ba, Sr, Ti and high ratios of 10000 X Ga/Al(>>2. 6). On dia-
grams for discriminating A-type granite (such as Zr, Nb, Ce, Y vs. 10000 X Ga/Al and
TFeO/MgO vs. SiO,diagrams), most of samples are plotted on the field of A-type gran-
ite,which is distinctively different from the strongly differentiated I-type and S-type gran-
ites. All these characteristics mentioned above show that the Nanshan granite body ex-
hibits characteristics of aluminous A-type granites. By using Y-Nb-3Ga and Y-Nb-Ce tec-
tonic setting discrimination diagrams, the Nanshan aluminous A-type granites may further
divided into A2-type granite which is usually believed to be formed in extensional tectonic
settings. Based on the above-mentioned researches, it is suggested that the Nanshan
granitic magma probably formed in a relative compression tectonic setting during middle
Jurassic period. While in the relative extention tectonic setting during early stage of late-
Jurassic epoch, there occured thinning of lithosphere and upwelling of asthenospheric man-
tle, aluminious A-type granites with strong crystallization differentiation were formed by
partial melting of mudstone and small-volume sandstone enriched by mantle-derived fluid.

Key words ; Yanshanian period ;alumininous A-type granite ; SHRIMP zircon U-Pb dat-

ing; geochemistry ;Nanshan granite ; Guangdong province



