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Characteristics of Mesozoic granodioritic rocks in
southwestern Fujian and their tectonic evolution

MAO Jian_ren', TAO Kuiyuan', LI Ji_yu”and XIE Fang gui'
(1 Nanjing Institute of Mineral Resources, Nanjing 210016, China; 2 Department of Geology,
National Taiwan University, Taipei 106— 17, China)

Abstract: M esozoic granodiorites occurring in southwestern Fujian, whose ages are 183~ 162
Ma and 108~ 106 Ma respectively, belong to high_K calc_alkaline series of intraplate with K;0
+ Nax0> 6.0% . Early and late granodiorites are enriched in Na;O and K0 respectively. The
chondrite_normalized REE patterns are characterized by LREE enrichment with weak negative
Eu anomalies ( 6Eu= 0. 80~ 0. 86). In the primitive mantle_normalized spidergrams, they are
enriched in LILE and LREE with significant Nb, Ta, Ti, Y depletion and possess the geo-
chemical features of calc_alkaline rocks in island arc or acive continental margin. T he geochemi-
cal characteristics of the two types of Mesozoic granodiorites suggest that their source region

may be an enriched lithosphere mantle affected and altered by ancient subduction materials or
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source mixing between asthenosphere_derived basalts and crust materials. Perhaps there have
occurred many times of lithospheric extension and thinning since Early M esozoic in southwest-
ern Fujian. The granodiorites were mixed between partial melts of middle/ lower crust_derived
materials and mantle magma. With the increasing extension, the mantle components in Late
M esozoic granodiorites gradually grow.

Key words: granodiorites; M esozoic; tectonic evolution; southwestern Fujian

) 75 e Xt Ak e B i e P 8 4 AN R TG 11 B2 A, IX 4 AN R T 40 ) Dk R
T AR i A R e o L 2R R gt k) R U G 1 R (o) AR A L SRR B Al (B
24, 1998) . %X AN R R O A R 4 e R SR X, R AR A SRS sh ek A,
5 RH A0 M X L B 0 S (AR A7 AR 4K, 1999; JEHT BGAE, 2000; B4, 2001) . B 13K HY
FAy I 7 B PR AR A AP, AT LA SRR 1 XA 3 S M AT AN [ 2 DL g 7 — B0 SO0 R IV Bty (2R
FESE, 1993), HEPG— BN ST HAS( 5844025, 1980; AR 5, 1983), g b AR AL - 4kt
- BB AR A T (2R 4KSE, 1992 FIRBESE, 1992) i oty AR A KT I SR A (BRI i,
1983) 4 . A g b X 16 r A= A LUK A7 7 5 U 1) 275 A Pl il 398 2 0 TR ) b i3 42 7 1 3 ( A )y
4, 1997; 230K 4, 1998, JA &3S, 2000, J&Hi [, 2000) . 2R 10 i Tk Z 0 b AR L g
PR DTN A A RS B AEARZEHF 5, 2 TR 24 1 %o 1 i X L o A AR 3 75 S IR N B 1
A 2001; BHAAE, 2002) . G R MK EW A NE [0 385 25 5 05 1 1 pg R ik id
FAY T S ) 328 A H AN, A7 AE B AT RO 5 2R 0 3 P R ) 32 5 17 vl 2 AR o S Ak 2 4K
WA X HATER 2 L 58 2 &R AT R K RE Y, iz W7 B g e
A, DA DA Bl b B 0 4 S B (28 A6 T 128~ 105 Ma 2 0)) , #0835 i ep 24248 . B 1)
WEFT( BEAEE, 2002; 25HR1E, 1999) R WIIFAEGILG . DRI, [ 7 pg b X TE i N T A B A
LT R AR PR RS e L s A B3 It A g vl A AR K b ey 8 5 A TR LA, X JK 26 25 AR 11
HOERTE AR HE 358 DX 5 % ST B 1) o BB R 8 0 245 B IR T AR, e ORI 4 B 1R
PRI I R A 1S 5% . AS SO Ik 22 b (R 67 32 4 2R PRDRS 5 4, s vh A ARAT P IYIAE 1 A
KE A, BPR Wh A AR, TH8 T LA S AR DY J 5 R AR 3R IO AE 15 TN K 5 11 A 2 b
BRAL 22 RFAE S SLTE 1 PR ) a RS

I A AR A Rl Ao

o SR VR T4 A R B BT P, ORI — Sl T 241 v B, AT b G 1) Tk e K 3
LA K —K S AT R AT AL . % 50 5 Ak S Kl 1 b 2R 1) 55 B O, S 608 T L
130 km?, 3 B4 45 7 R ELACRRVEUIRE A8 5, R U8 2t BU 441 Pk T e 4L, 240 e Ak i 21 b
R, Mo et 41— SRR AL s, S al U WAL SR BR L AR D A N
e o, BB R DU RE e 7 DA R Ok B I AL L D R s, A iR S A S R R
e G R, A AL L2 M2 T A AR SR . A O A - R R N K KR
T, G Ry - AIDRIAE B N, SR AR AR A SN . AR I KBRS R 20 A T
PRI, R2A K SERIRAT IS 2 ) B 1 O R SR K i AR N . e KA Bk
AP AIRLA B A, 100 20T AR Dk DRI AE B 5 R, S IR T A R A . R AL A D A
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(20% ~ 24%) + #HEKA(40% ~ 55%) + IEKA(10%~ 16% )+ BLBE(10%~ 15%) + ffiA
F1(2% ~ 3%) , FHEATE An K 30 TR K AT, HRTET AN A DGR B, B LB
AN TARSAA N A, Pl AR J A A T RONE A . Bl A A TN A B 2 B AR AT AR .
RN ALE WA B A R WA, BT, e R BT (3 996~ 14 275
g/t), LUE S8k SR B R MAFAE . 18R IN K BE S FLBEIR 450, BE S & & 10% ~ 30% , LA
A

V5 AR T Bt B2 L™ ) ARG, 3207 B A A6 R RN AL b 2R ) gk Pk sk B9 P
A, KA R G AR 1 I BRRE SR 7R, THRLZ) 10 km?, 35 24T NE 13 SW ISk 4,
B G AR K L= RBEA AAZ N, W% IRV S B, X LS B A e (8] 7Y g i X
PR AL R PTG E R Y — P (TR PG T - B B A — AT T I S B B L A O
W B D BAE R KA K DL R IE Al AR A S A e T2 — A R AL A S 2, 42
fitary B AT 5 A A7 i 0 ) AR AR L JE R VA R, TR Al RAE K 45 R, RLAR 1~ 4.5
mm, FEH Y N BHEA 46% ~ 64% , £ 20% ~ 24% , FIK A 15% ~ 20% , % 5 i 1N
£1 3%~ 8% , B BE 2% ~ 5%, HAKAHIFEL 0.32~ 0.55, ZRHZ 0.1~ 0.2, BHIE & A,
FEKAE An= 36~ 48 KA, B AR B I i i 72 . 2 BORHC A A LA B
T IR AT, 2050 A AT G T AR ER A 0T S B R A K BCR A A . Sl
FNASREARRE .« A6 NKBES 5 A AR IS 4R A 10, ZBEE5 M), BER& & 45% ~ 60%,
Fife 0.28~ 6. 18 m, TEH Y HHK A (An= 32~ 49), AP EMIEAZ 0TI . I
WA BN — BERAT— Widi— #A8, LUE S Fe i Ca 20 AHFE .

2 R

RN R S 3R A Ik 110 Ma (AR i ( S 5 BF K= Ar 725, [ FHEA, 1986) 1 4
VA kg e L e 30 5 A D =40, i 5 e DU 5 PR R A B I A ) L, FFE 4R Cu Au 7
TAE, —EARMAF S0 . AW FURH 2 PR 67 22 08 8 5 vk, RUNZ AR T e T80 40
U- Pb [RIRLZ I PORLES 1, 45 H A5 2P/ 280 — 27Ph/ 25U A — Ui 2R 5 A0 18 L, w4
SEARTEAEERIZL 1, S0P/ 28U 4RI 527 P/ 20U AR IS SR A BT, 1 2 W B
i fE200Ph/ 28U RHAE I P I 0 182.9 Ma 3. 6 Ma, 15 4 1% 5 A 4% b IR 4 TP s A )
L5 . i TS A G IR 2 700 'CZE A (Harrison, 1987) , i T4 7 (1) [8 45 WL, FT LA ]
W LR AE R i R A R NS TFR T 45 AR ES . IRz R B 5 AN REE AT 1 AN
AFERL 0 Rb— Sr 28I R KA A0 — 0 AR AR IS 2 162, 02 Ma £4. 5 Ma, (¥Sr/ ¥Sr) i
A 0. 70843 £0. 00002, A RECH 0. 9985 . %AW HHE vI 1 Ny 7 SR A 14 DN K 42 T 45 1)
SRS, A TR S5 A AE 560~ 600 CHidy . Sz BEAY Ar— P Ar IR 5 SR WAL B N K
FH R DB PEER 158, 1 Ma 0.7 Ma, S 2468 156. 8 Ma, P& SEA—3 . JlH
WP LR AR RS AT AR M 45 i AR 8, B2 25 BEX A (R 3F PR IR 42 v (300 50 'C), K1
P2 REAOA L/ 3O A i S A ST AT AL 1 DN I T S AR 1 R PR A HIAE RS |

P95 te B I K 3 kg 41 U — Ph [R) A7 28 0k 25 3 38 09, 2 R0 1 A7 0k 11 85 44 7F
207ph) 25y - 209phy P80 Eff R, PR S TEAE U— Ph — B2k b, 30 RE P 8O i R 4 2
KB EE K, EA TG BT 52 2 W) 8005 R0 . 1 2 550k 57°ph/ 28U
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T AER G AR R 107. 8 Ma£1.2 Ma, {8R T ST AR . 41 KA FE 5 1
OAr— PACTEIAR 45 R LW, 90N A7 (R PRAE % A5 I 264208 22 51 105. 0 Ma £0. 5 Ma il
105. 10 M a, FEA=I R A5 I 26 7208 AR — S0, s b HEWT 2 R I AN IACRZ07E 105 Ma ., fi4fE
A YT FEIRAT IR A U= Ph RUAE O Ar— P Ar 458, 7T LA DU J7 KT 1 1 45
W20 108~ 105 Ma £, J& 5, 5§70 A C A1 Rb— Sro 4570k L ) 78 b 5 K A AR
A M TRLE BT 1994 4 Rb— Sr 25— B0 Y55 I8 8eid 43 7555 8 WL BSR4 88 A
110 Ma$0.3 Ma, & PIEEE K 105 Ma£1 Ma) — 5, SEf# LI M S 4 S EEE
B2 A 3 3 109~ 101 Ma Jopk—E(( 2=k, 1999) .

3 AR B AR AR

3.1 Fw&E

PR A R K NS T SRR IE  MER - DB, 856 105 D7) PR 3T L ( 1 7 A,
1986) 24 A T E AT EAE, AJCNK 9 0.91~ 1.30, “F342% 1. 08, 2 HobE S 1 £ 5817 C)
£ 0.40% ~ 3. 10% 2 Ii], £ A/ NK— A/ CNK P I, 165 A )i o 8 T HE R - cha e
R IX . e B I A 200 Si0, & A b R, 4 63, 70% ~ 73.50% , 4y S5 D) A
67. 0~ 84.0. 7F SiO2— (Na,O+ K50) 2025 ( Middlemost, 1994) |, 37 5 AR K H# % AL
BN X, — AL TAe B AR . A AT E NaO, 7E NapxO- K0 Elf# 1A e &
Y51 AR B S R AIE, R B B I ECE RS h & — e IR Tk gy . 7E Ko0-
Si0, FEM B 0 v - BB IR R VA A . BEAT Si0o & R 14N, 165 N K5 K1
CaO Mg0O FeO ALO; Ti0, fil P,0s 255 Si0, F LRI 51 FiAH 2 ¢ &, 1 KL,0 Na0 K
K20+ NayO 5 SiO, MR EAHK KR .

P B A 2 B 7E Si02— (NaxO+ K,0) 20 28 B i b A5 i T 16 5 N KA X,
Si0, Fr EARLVE N, N 62.39% ~ 67. 88% , A1 B KL0., 7F Na,O— K,0 (K A
4, 1987) AL TSenB iR AV 1 8 A BRI A X . B T45 A Si0, F AR, Sk g
AW AR, 47 AT CNK R4S 4 0. 91~ 1.03, P34 0. 97, IHERUR, 7F K,0-
Si0, Efi b by s m i RANE A . SR K NS F LG, FXE K0 P20s, 7T NayO .
3.2 BInmEMHETE

G AR R N IO Lt R BV, b 112. 21~ 135. 97 g/ g, RIS 10 % 4
TRFLIE I La/ Yb) § %50, M 16. 33~ 22.25, 5 LREE/HREE (4% #1( 12. 43~ 16.01) &
i, SEu k0. 81~ 0. 86, LA 0. 84, Bi Si0, & HEHI N, # 5 523 B9k, KWL T 5
SR S . AN ERE AR TER Y S EAK, b 5. 04~ 7.28 Mg/ g, 1 RBRER TR
Z AR (G YD) N A, M 2. 00~ 2. 34, WUy a M Loc &Rl 124. 65~
136.71 Mg/ g, LREE/HREE {5 9. 95~ 8. 96, (La/ Yb) y i 5, K 12. 49~ 9. 83, 5
LREE/HREE UAH #2581, SEu 4 0. 80~ 0.85. S5yt ibixd N KA, & Y & i
Bk, N 16. 8 Vel g, RWETEFR L 03 Z M 70 R FE L ( G/ Yb) y EEERAIR, 0 1.71~ 1.80. %
SRR DY 55 AR AR - o 2 40 5 a0 I AR e 22 4R, il R S ) A P R

G SR RNDY J7 1k 5 N R B R TR B KBl G/ B VS Bt AR WA IE Rt ka3, ' 4R
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Rb Th Zr Hf U K, 7% Ti Nb .Ta Ba Sr P .Y, Ba Sr P \Ti 5, +& h@HC A 4 4 frgk
B IAE S K PSR REE 43 BS 45 ST . 7F JRUUh M bR e 1R Tl i e R LAk N B L,

WA, 2R R 55 R R N A AL, DU 6 R N B A A e &
Frf, Cr= 30. 1~ 39.4 Ug/g, Co= 14. 1~ 14.7 Vg/g, V= 85.2~ 137.0 Hg/g, Ni= 6. 14~
11. 6 Mg/ g, FIrATFEGH AR LB B S Nb Ta 748, Nb/ La= 0.35~ 0. 67, 5 8 JREAE 1 4 5
GAMEL. Nb Ta, Ti.Y G55 FE Nb/ La i B AN W] i 15858 th 100 Pl 38 2006 ik = A=
(Miller et al., 1999), S35 552 1] T I8 Pl 4153 (R 5200, 57 A U5 DX 8 70 o 7 rp i B A
FREAT Y Foley et al., 1992), JoW] i Eu £ 53 22 WAL 5 DK AS Al £t 30 3ok b 5 52 4
F S 8008 T A i 43 s b ol M 58 B BT A . TR0, 5t T o 76 X 7 1 DA K T S ER
P B T, 52 0 2H 3 B30 B ) A el b RS A AR T BE X %A 3K IR
T GTHR, BT HE S AN [ LA A 0 A P 21 40 R P R Ml S TR A 5 T A e AR AR
3.3 A1KEI Nd- Sr B EHHE

0 AL B N A (Y St/ %Sr) i 124 0. 70769~ 0. 70822, 7S/ "N d 7t [# 4 0. 10170
~ 0. 10275, 2845/, "IN/ "N d 1E 0. 512008~ 0. 512032, L 183 Ma HH471# eNd( ) fif
M= 9.61~ — 10.07 . A TETXFEE, R P % Nd BEaRG88 (rpm) 1. 52~ 1.55 Ga B ik%f
VU5 AR A b IR 2 34T Sr— Nd Rl A2 & RGEE, 16 B A 1 (¥7Se/308r) i {1 0. 70635
~ 0.70898, " Sm/ " Nd {ii 4 0. 1072~ 0. 1131, 2L BN, "B Nd/ " Nd 1 K 0. 512306 ~
0. 512391, VLA A 08 oF 5010 ENd( o) {20 50— 5. 24 Rl 2.22, KA —Br B Nd BaUagERg
(Tou)1.21 Ga F11.22 Ga.

LA B ) A A A A T () 7 7 G AR T B L PRAEER Y 1.9 Ga, IR
CEES W TR 0 AR AR 2 B, o oot AR S TR R A B A T ORLES o U - P AR
1438~ 1100 Ma( HIe4E5E, 1993), Kk, 7582 F1PU 5 16 5 NG 1 ENA( o) LR A8 77
)5 e 2R el T R ST AR K L ) EN( 6) B gy B (2 KA, 1999)
P, 76 ENd(¢) - ¢ PR ek K5, 1999) Hh, s 5 1R 3 ANRERL 1 ENd( o) fHAL T rh ool
RAZ L N R AR B, DY 7 25 AR B ASFE S 1) eNd () 1AM T oo b AR s
Nd [ AR L s, AT B itz b, A B DA K7 vl fE 3 B i ) 7
B G A Y 2 HSE AT AE R TR A s R 1, W rh AR AR AE B TN K e A A 2 A e s 4
YN . 7E ENA( 1) - (¥7Sr/*0Sr); B L, 7 AU J5 A b DN S AT A DY S R A ),
FEIE (UM DC K ZR, A7 T e 5 58 i K2k b, ok SENE IR & IERE, DU 7 ARG T 1 K
2k 1, B G P Y AR 43 5 i AH X v, W R BES A bR R A o 8 . LA g A i 11
I ek T M s a8 F T i e B Bl 1k R e I R W8 I A T (Miller et al ., 1999), #5
I, TATIANAE B N KA R = e AR 24 2 b 58 R A 40 350 20 s Wil (R0 4 50 T 9K 5
8 Y P M o TR 5 1T T, v AR AR Bl DA 5 (R0 X 00 9 o Y

4 v w

R A ERAR A BRI Y, T 7 R DX A B DA RO A R UEAR T fig B 2 B
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SR i T S () 7 A g A7 G, BRI R T S RGBT 4t Pl 1 Rkt 3R 5 6
HH LSS IR G W) o A B AR W, R e AR 182. 9~ 162. 02 Ma, JE
BT AEARE I, 5 E R AR M BB S (158~ 180 Ma) (#R4&R WHZE, 1992) Flik %< wi 4
FUZ N HAF (172~ 181 Ma) ( F 4%, 2001) (P2 07 B AR — 50, Ik, 187 g 5 4 4R
W HIZRFE NE i) s a A IR ol Rt R 0 . H o522 W1, 180 Ma LA K AE 7 b X
CLm Tl A 3 (L BRBE, ANAELEVE— Bskal— Bl phRE 3V T T fig . [RI 2 A7 R 58t e B,
HL B SRR B bk T ZE R AE 17 B B A 0] 7 1 KBt B P9 PR BE( Leat et al., 1988; Berbnan et
al., 1998; Wyborn, 1992), [Ait, [8 %< /g 5. b AEARAE B I K U A A nl BETE T 5 9K i
53¢, JUE A M BRA A RFAE T S WU DX M T AR W] 8 5 52 30 52 3010 b e o508 1 2 A e
AR AT ¢, BRI T R S 3 S S TR A E R A B . DU AR R A &
SRS M 108~ 105 Ma, TR T- 5 19 324, i e A= e ) 776 g 3 X A b - 5 4 i i ) St 2
AT G A R SR M IR, R AR 2 R R IR AR AE L A6 N U P A 5 % b
WALy 2 . IX SRR I ) 7 i 1 X ] BE L A AR DR A 7E 2 IR K o Bl i 24
I AE L, B TR L T B A AR T N ST, R R SRR S RO B
WA FRIRETE R T W PSR FUA A . X W AR AT 78 IR A4 v o 21 A 1)
TR P AR AR R AR 2 558 0 B S ok e (R 1) S i

5 4 i

Jé] 7 e e DX ey AR AR AR Y S 1 I A A, LT AR S 73 301 o 183~ 162 Ma Fi1 108
~ 105 Ma . {6 KA K04 NayO> 6. 0, BEIUIAE i N K5 A M 5 K0, $J@ AR A
IR A A . A A E LREE A1 LILE, SEu= 0. 80~ 0.86, Nb [Ta .Ti.Y i, KA 591/
TS BN KB A S BRI S A AR AE, 8 72 U5 DX M SR mT fE 5 52 30 5L 30000 b 4 BT 0 1 5
P AR AT G, B YT P R M R S e ) VR A I 45 S L ) P R b X AT
AE L AEAR LUK AR 7E 22 S IR IR 5 A R i A e sl i 4 D, 0B U 28 5 v R Hb 5 ) B 43
xRl 1P A% B 00 g SR (IR 5 T B 1 o) 116 g B A, Bt s i, 16 v A AR B PR K B
AN Z .

References

Bergnan S C, Dunn D P, Krol L. C. 1988. Rock and mineral chemistry of Linhaisai minette and the orogin of Borneo diamonds,
Central Kalimantan, Indonesial J]. Can. Mineral., 26: 23~ 44.

Dong Chuanwan, Zhou Xinmin, Li Huimin, et al. 1997. Late Mesozoic interaction of crust— mantle mixing in southeastern
Fujian: Isotopic evidence for Pingtan intrusive complex. Chinese Sci. Bull., 1997, 42(9): 960~ 962 (in Chinese) .

Foley S, Amand N, Liu J. 1992. Potassic and ultrapotassic magmas and their orogin| J]. Lithos, 28: 181~ 185.

Gan Xiaochun, Li Huimin, Sun Dazhong. 1993. Study of the geochronology for Precambrian metamophic bases in northern Fu-
jian[ J]. Fujian Geology, 12(1): 17~ 31 (in Chinese) .

Guo Lingzhi, Shi Yangshen, Ma Ruishi. 1980. Tectonic framework and erustal evolution in South China[ A]. Guo Lingzhi.
Collected Geological Papers for International Interchange| C]. Beijing: Geological Press, 106~ 109.

Leat P T, Thompson N R, Morrison M A. 1988. Silitic magma derived by fractional erystallization from Miocene minette,

Elkhend Mountain, Colorrado[ J]. Mineral. Mag.. 52: 577~ 586.



552 4 B A [ PG g I b A AR B A I A R I B ey s 141

Li Jiliang. 1992. Study of lithosphere texture and evolution in ocean— continent of southeastern China[ M ]. Beijing: Chinese
Science and Technology Press, 3~ 16 (in Chinese) .

Lin Zengpin. 1983. Discussion for Cathaysia[ J] . Fujian Geology, 2(2): 37~ 47 90 (in Chinese) .

Li Wenda, Mao Jianren, Zhu Yunhe, et al. 1998. M esozoic petrology and deposite in southeastern China[ M]. Beijing: Seis
mic Publishing House ( in Chinese) .

Li Xianhua. 1999. Crataceous mamtic activity and lithosphere extension in South China: contraining on geochronology and geo-
chemistry| A]. Institute of Geochemistry, Chinese Academy of Sciences. Resource Environment and Continuous Develop
ment| C]. Beijing: Sciences Press, 264~ 275 (in Chinese) .

Ling Hongfei, Shen Weizhou, Huang Xiaolong. 1999. Nd and Sr isotopic compositions of granitoids of Fujian and their signifi
cance| J|. Acta Petrologica Sinica, 15(2): 255~ 262 (in Chinese with English abstract) .

Mao Jianren, Tao Kuiyuan, Chen Sanyuan. 1998, The granitic magmatism and mineralization in southwestern Fujian| J]. Vol
canology & Mineral Resources, 19(4): 311~ 320 (in Chinese with English abstract) .

Mao Jianren, Tao Kuiyuan, Xie Fanggui, et al. 2001. Rock_forming and rock_forming processes and tectonic environments in
Southwest Fujian[ J]. Acta Petrol. et Mineral., 20(3): 329~ 336( in Chinese with English abstract) .

Mao Jianren, Xie Fanggui, Tao Kuiyuan, et al. 2002, The geological characteristics from Tangquan pluten in southwesiern
Fujian and their significance] J|. Acta Geologica Sinica ( in Chinese with English abstract) (in press).

Middlemost E A K. 1994, Naming materials in the magma/ igneous rocks system| J]. Earth. 5ci. Rev., 37: 215~ 224,

Miller C, Schuster R, Klotzli U, et al. 1999. Post_collisional potassic and ultrapotassic magmatism in SW Tibet: Geochemical
and Sr— Nd- Pb- O isotopic constraints for mantle source characteristies and petrogenesis{ J]. Journal of Petrology, 40
(9): 1399~ 1424,

Wang Erkang., Liu Cong. 1992, An important M esozoic collision orogenic belt in South China| A]. LiJiliang. Lithosphere T ex-
ture and Evolution in Ocean— Continent of Southeast Chinal C]. Beijing: Chinese Science and Technology Press, 96~ 105
(in Chinese) .

Wang Erkang, Liu Cong. 1993, Late Palaeozoic voleanism in southw estern Fujian and northeastern Guangdong[ A]. Li Jiliang.
Lithosphere Texture and Tectonic Evolution in Continent of Southeastern China[ C]. Beijing: M etallurgic Industry Press,
178~ 186.

Wang Yuejun, Fan Weiming, Guo Feng, et al. 2001. Petrological and geochemical characteristics of M esozoic granodioritic in-
trusions in Southeast Hunan Province, Chinal J]. Acta Petrologica Sinica, 17( 1): 169~ 175 (in Chinese) .

Wyborn . 1992, The tectonic sig
214: 177~ 192.

ficance of Ordovician magmatism in the eastern Lachlan Fold Belt| J]. Tectonophysics,

Xu Leiming, Yuan Zongxin. 1992, Zircon U/Pb ages of monzonitic granite from Qinghu pluton and their significance[ J].
Guangxi Geology, 38(1): 1~ 15(in Chinese).

Xu Xisheng, Zhou Xinmin, Wang Dezi. 1999. Relationship between interaction of crust- mantle and petrogenesis of granites—
for example in the coastal area of southeastern China[ J]. Geological J. China Univer., 5(3): 241~ 250 (in Chinese with
English abstract) .

Zhang Yuquan, Xie Yingwen, Tu Guangzhi. 1987. Primary study for alkaline intrusions in Ailaoshan- Jinshajiang and relation
to the valley tectonic[ J]. Acta Petrologica Sinica, 3(1): 17~ 27 (in Chinese with English abstret) .

Zhou Jincheng, Cheng Rong. 2000. Study of Late M esozoic interaction of crust— mantle in the coastal area of Zhejiang and Fu-
jian[ J]. Progre. in Natural Sci., 10(6): 572~ 574 (in Chinese).

Zhou Xinmin, Li Wuxian. 2000. Petrogenesis of Late M esozoic magmatic rocks in southeastern China: The model combined

with lithesphere delamination and basaltic underplating[ J]. Progre. in Natural Sci., 10(3): 240~ 247 (in Chinese) .

b o 325 2% STk

Wil )y, PR, MR, A%, 1997, () 45 pg Rl b A QI SR I A PRI P RO AR 00 R SR D). BRI AR,
1997, 42(9): 960~ 962.

Hmede, 48, o, 1993, )b ny %8 sl AL iy e s e AR WA D). At 12( 1) 17~ 31



142 "o W ¥ k& w21 %
YA HEder, ThE L. fERg MRS R R RIS AL AR, EERAE R R AR SO ) [ ¢ dbnt MR

R, 1980, 106~ 109.
ARdiE. 1992, o [E 42 0 i kA B S R RIS ML b st o RS BOR R RGHE, 3~ 16,

ST

1983, 4500 Bl (4R ). ARER LR, 2(2): 37~ 47.
B, Rz, %1998, PEAGE I ERRE SR M. dbat MR R

Ak, 1999, T (AL AR AN 5 AT B P R —— M AR A R ER AL 2 2 L AL b UREAE B b ER A 2 W ST T
DRI ARG TR e C) . dbnt: BlEAMGEL, 264~ 275.

UK,
Bili,
SEL LI
Bili,
TR,
TR,
T,
(9):
R,
WA,
250.
il R,
27.
JE Gk,
JH 3 R

PRI, TANE. 1999, FRERATIER £ 2E Nd— Sr M S AE B IL R D). A AT, 15(2) 0 255~ 262,
B0, BR0G. 1998, [P e Ak b MU S A L S e[ 0] . i BT ™, 19(4) = 311~ 320.

B ARG, 05 UL, M. 2001, ) TG g R VRN SR R ). S A A, 2003) 0 329~ 336.

B U, PEAEIC, . 2002, [ 7Y R i AL 1A 0 iSRRI R URA R S 0] M AR AR (R T)

A HE L1993, [ PR — AR AR QDRI AL ARkl A e R AT B A5 R Ak ¢ . b
W Dk H AL, 178~ 186.

AR 1992, R AR AR EARERE L A) . ARgkse. P IR AR e i B AT R S SRR TS C) . b

i [E R A R, 96~ 105.

SLEFF, W W, N 2001, AP AR RAE B N B AT U= P R R LR R R D). e EERE( D) $E, 3
745~ 751.

AR 19920 WM AR B B I - BRI AR R RS ) PR, 38(1): 1~ 15,

JRETRE, FAEEE 1999, Sebfl S AR b A RN —— DL A iRl o 0] 0], B AR, 1999, 5(3): 241~
W, BROGHL. 1987, Bl — G L B e A B GRS M SR RIS ], SR, () 17-
B % 2000, 37 ) H e E o ARSI BRI D). B EREEERE, 10(6): 572~ 574.

ARk, 2000, v [F 4 o e b AR AR R R A R R R i R A G S D). FAREL AR,

10(3): 240~ 247,



