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Abstract; Hainan Island, tectonically located between the Indochina and the South China Blocks, has
undergone multiphased structural overprinting and complex tectonic evolution. Mafic rocks, newly discov-
ered in the Fengmu area, Central Hainan, are coeval with Triassic porphyritic granite and mainly com-
posed of plagioclase, clinopyroxene and hornblende. LA-ICP-MS zircon U-Pb dating results for the repre-
sentative sample yield the weighted mean **Ph/** U age of (240.3 +2.6) Ma, interpreted as the crystal-
lization age of the mafic rocks. They have SiO, ranging from 48. 99% to 56.00% , K,O between 0. 63%
~3.94% and Al,O, between 14.56% ~17.77% , and have a K,0/Na,O ratio of 0. 58 ~ 1. 32. These
rocks show high REE concentrations with Y, REE =214.7 ~522.7 pg/g, and (La/Yb)y =11.17 ~
31.10, (Gd/Yb) =2.00 ~4.50, 8Eu =0.74 ~ 1. 14. They are characterized by subparallel right-slop-
ing REE pattern, similar to those of island arc volcanic rocks, and by enrichment in LREEs and LILEs

and depletion in HFSEs with significant Nb-Ta and Ti negative anomalies. The gy, (#) values ranges from
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—1.05to —2.53. Our data indicate that these rocks originated from the enriched mantle source modified

by subduction- related fluid/melt. In combination with other available data, it is proposed that the Feng-

mu mafic rocks at 240 Ma generated at the post-collision extensional setting of the convergence of the

South China with Indochina Block in response to the subduction of the Paleotethyan Ocean.

Key words: Triassic mafic rocks; LA-ICP-MS zircon U-Pb dating; arc affinity; post-collisional setting;

Fengmu; Hainan Island
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Fig. 1 (a) Simplified geological map in South China, (b) Geological map at the Fengmu area showing the sampling locations,

(¢) Field photograph of the Fengmu mafic rocks, Central Hainan
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Fig. 2 Photomicrograph (a-b) of the Fengmu mafic rocks in Central Hainan
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Table 1 LA-ICP-MS zircon U-Pb dating results for the Fengmu mafic rock (11SY-13) in Hainan island
207 py, /26 py, 207 py, /55 () 206 py, /238 () 207 py, /2% py, 207 py, /35 () 206 pp, /238 ()
el Th/U

A lo H A lo HfE lo EWy/Ma 1o 4Fi#d/Ma 1o F#/Ma lo
11SY-13-01 1.53 0.0528 6.0724 0.2762 10.2276 0.0379 8.2298 320 132 248 23 240 10
11SY-1302 0.93 0.0540 6.8846 0.2980 9.0089 0.0401 5.8106 369 148 265 21 253 7
11SY-13-03 1.01 0.0567 5.2742 0.2820 6.5197 0.0361 3.8326 480 112 252 15 228 4
11SY-13-04 0.16 0.0514 5.6090 0.2657 7.2891 0.0375 4.6550 257 124 239 16 237 5
11SY-13-05 0.42 0.0518 6.2169 0.2756 8.3790 0.0386 5.6175 277 136 247 19 244 7
11SY-13-06 0.56 0.0507 9.1242 0.2743 10.8122 0.0392 5.8012 227 198 246 24 248 7
115Y-13-07 1.53 0.0516 3.6008 0.2651 6.5454 0.0373 5.4660 268 81 239 14 236 6
11SY-13-08 1.40 0.0516 5.2063 0.2803 7.2864 0.0394 5.0976 269 115 251 16 249 6
11SY-13-09 0.32 0.0513 5.5463 0.2621 6.7696 0.0371 3.83814 253 123 236 14 235 4
11SY-13-10 1.25 0.0512 5.3370 0.2713 8.2827 0.0385 6.3340 248 118 244 18 243 8
11SY-13-11 1.51 0.0514 4.3034 0.2744 9.1725 0.0387 8.100 4 259 96 246 20 245 10
11SY-13-12 1.08 0.0506 5.8344 0.2743 8.1152 0.0393 5.6406 221 130 246 18 249 7
11SY-13-13 1.49 0.051 0 4.5437 0.2623 7.8797 0.0373 6.4377 239 102 236 17 236 7
11SY-13-14 2.01 0.0514 3.2006 0.2790 6.9683 0.0393 6.1897 261 72 250 16 249 8
118Y-13-15 1.27 0.0523 5.7854 0.2770 7.3403 0.0384 4.5177 298 127 248 16 243 5
11SY-13-16 1.07 0.051 3 4.401 8 0.2684 9.8004 0.0379 8.7563 255 98 241 21 240 10
11SY-13-17 1.84 0.0527 3.6385 0.276 1 6.5178 0.0380 5.4076 317 81 248 14 240 6
11SY-13-18 1.31 0.0521 4.2628 0.2667 6.2104 0.0372 4.5164 288 95 240 13 235 5
11SY-13-19 0.10 0.0512 6.5999 0.2725 8.8869 0.0386 5.9514 249 145 245 20 244 7
11SY-1320 1.70 0.0511 4.0582 0.2671 8.0294 0.0379 6.928 3 247 91 240 17 240 8
11SY-1321 0.67 0.0525 5.4377 0.2835 8.5295 0.0391 6.5714 309 119 253 19 247 8
11SY-1322 1.75 0.0510 4.1378 0.2701 6.7303 0.0384 5.308 1 239 93 243 15 243 6
11SY-1323 0.86 0.0524 5.0688 0.2670 7.0816 0.0369 4.9453 304 112 240 15 234 6
11SY-1324 0.82 0.051'1 4.3636 0.2772 8.6221 0.0393 7.4364 245 98 248 19 249 9
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of zircons U-Pb dating result from the Fengmu mafic rocks (11SY-13) in central Hainan
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Table 2 Major oxides (% ), trace element (g/g) and Sr-Nd isotopic analytical
results for the Fengmu mafic rocks in Hainan Island
BEf4E 11SY-13 11SY-14  11SY-15A  11SY-15B  11SY-15C  11SY-17A  11SY-17C  11SY-17D  11SY-17E
Sio, 50.75 56.00 54.95 53.23 54.88 49. 65 49.00 50.33 50.28
TiO, 1.81 0.99 1.92 2.19 1.85 1.36 2.79 1.34 1.08
Al 0, 14.56 15.51 17.59 17.31 17.77 16.57 17.61 15.00 15.08
FeO, 9.09 7.47 8.81 10. 60 9.10 10. 11 10. 51 8.17 8.52
MgO 6.34 5.21 2.45 2.77 2.39 8.39 4.20 6.66 8.21
Ca0 8.58 7.34 6.30 6.59 6.19 3.55 4.15 6.88 7.93
K,O0 3.75 1.90 3.22 2.51 3.10 0.63 2.96 3.94 1.84
Na, O 2.82 2.96 3.39 3.47 3.50 4.12 4.08 3.05 3.16
MnO 0.12 0.11 0.12 0.14 0.12 0.15 0.16 0.12 0.15
P,0; 1.01 0.24 0.64 0.74 0.62 0.55 0.98 0.91 0.47
LOI 0.85 2.05 0.37 0.35 0.38 4.47 3.17 3.05 2.67
Total 99. 68 99.78 99.76 99. 89 99.90 99.57 99. 64 99. 45 99.39
Se 22.0 24.4 17.7 19.4 16.6 24.3 21.3 20. 1 27.1
v 178 182 126 136 133 206 173 189 191
Cr 96.0 115.2 18.2 16.5 13.6 236.4 22.7 228.6 369.6
Co 29.4 24.2 16.2 16.6 14.6 31.7 20.3 26.6 37.0
Ni 89.9 48.6 12.1 12.0 7.8 85.5 15.8 97.1 128.8
Ga 22.9 18.7 25.2 24.5 26.1 23.5 23.5 18.0 19.2
Rb 132 60.9 70.5 66.0 78.7 21.1 103 107 51.1
Sr 1200 626 905 861 967 731 943 1030 966
Y 35.5 20.4 26.2 31.4 27.9 21.3 29.5 27.4 22.4
Zr 97 138 180 161 146 187 313 279 196
Nb 22.20 11.50 29. 60 31.80 27.40 12.30 34.00 16. 40 9.11
Cs 4.65 1.84 2.10 1.78 2.02 2.57 2.01 1.34 1.60
Ba 1570 474 2570 1210 2160 336 1850 1040 898
La 99.30 27.40 58.20 65.40 65.20 42.70 67.30 51.50 41.80
Ce 228.00 53.00 114.00 129.00 130.00 90. 60 145. 00 108. 00 86.30
Pr 28.20 6.21 15.20 16. 80 17.10 11.70 19.60 14.00 11.10
Nd 116. 00 26.30 65.20 72.70 69.50 52.30 83.20 59.00 45.70
Sm 20.78 5.60 12.51 13.93 12.95 10.35 15.99 12.29 9.88
Eu 4.07 1.18 3.69 3.65 3.97 2.61 5.00 3.18 2.22
Gd 10. 81 4.26 8.51 9.41 9.89 7.00 11.18 9.70 7.06
Th 1.44 0.63 1.16 1.32 1.21 0.92 1.41 1.24 0.93
Dy 6.62 3.51 5.70 6.25 6.04 4.40 6.74 5.62 4.36
Ho 1.14 0.70 0.98 1.10 0.96 0.82 1.14 1.05 0.82
Er 3.34 2.05 2.67 2.91 2.55 2.18 2.98 2.91 2.26
Tm 0.37 0.29 0.31 0.34 0.30 0.27 0.33 0.35 0.29
Yb 2.29 1.76 1.84 2.03 1.82 1.78 2.04 2.20 1.74
Lu 0.33 0.26 0.28 0.28 0.27 0.26 0.29 0.34 0.27
Hf 3.09 3.55 3.98 3.54 3.52 4.27 6.70 6.56 4.57
Ta 1.35 0.68 1.23 1.37 1.23 0.68 1.80 0.77 0.46
Pb 26. 60 14.20 25.40 20. 60 24.40 122.00 17.00 8.66 16.30
Th 12.50 8.35 4.48 6.52 5.21 5.02 5.90 5.11 5.45
U 3.53 1.74 1.32 1.35 1.46 1.56 1.87 1.48 1.36
¥ Rb/* Sr 0.318 0.225 0.084
S/ 0.711 373 0.711 532 0.708 755
2¢ 8 10 9
St/%Sr,  0.708 786 0.710 762 0.708 470
“TSm/'™Nd - 0.108 0.116 0.119
WNd/"Nd 0.512 413 0.512 382 0.512 463
20 5 4 5
ena (1) -1.69 -2.53 -1.05
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7 OB R K2 B A W3 1A b s
BRAEACHROBILET R SR 4 0031 SR~

AR IRAERY . RIS R A A
ZRARTT T M DX PR ) A TN A (240 £2) Ma %
WRBTER 257 7 B UG R P v A 37 40 08 1 2 1 A K
(242.2 +2.6) Ma 4B o

A, X P 5 4 KT A di e R F IR, A
ihBede i 5 Nb/La, Th/La Fbffi. Rb. Ba fl Sr %
TLE Fr AR LT WA, SO AR 2 ek W
MARE . BT b5 P A AR MgO & = il
e (1) fH, WMFTFRFRER ey (1) HWZMARZ
HuAEP T, T ST 5T A K 5 3L MgO 5 i
REAIG . BERE R AR, A S BE RS BT Y (E 2 55, #
IIFEREETR B R Ak 69, SR AT, M Nb/La bt
(¥ R 0.35, KT KBk H5% Nb/La [ (H
(0.7), HFf MgO A= LA i Nb/La HL{E 52 A Fa
L ok, M B R Th, %3 Nb JRAE,
AR XA Nb-Th 2 [0 TCBH B A AHE R R DL
SIS AN Tl R b a2 e IR Y R AN
Ko REHHESE MgO & HEAKT 8.0% , MgO Fil Cr,
Ni (B R IEAH KOG R, S W 28 v iR £ R A 1)
IYESLE . CaO/AL Oy HUEAE A Ak A P i
FaE, ARWHE Eu 58, RUERE TR PR
KA o B a5 S E R B . Bl 2 0 AL,
P,05., Fe,0, f1 TiO, &5 Si0, FHEZAIEH T
AR, FRFEAERRER T R I A 4 B8 25 A
o KZHHEMT Ba i CFEMER 1285 pe/g)
S &R CRFEEDY 937 wy/s) BN, 1En
Ko efmasit 2K, #iETF 1, ¥
HA R 2E o R G R SER, BRI R &
[vi) (57 28 A A8 AT S R YR X ) 2 S5 o

4
A o AR HB X Fe P25 ik
o lomTmixmkimRs
1 L
............. < R
- % m
g o O
«§ | . 7z ]
: "z
[ %\\\
S l il
oo EMII
; EM I
0703 0706 0709 0712 0715

87Sr/%6Sr(i)

BI6  HIARIEMEST S/ Sr (1) - (1) EIfR,
T T RERNE G A RS 1 R S A 2
Fig. 6 Initial ¥ Sr/®Sr vs £y, (1) for

the Fengmu mafic rocks

WA Hh X PR 25 Si0, & & (50 b
48.99% ~56.00% , KIBAFESEH (1.90% ~
3.94%) . & ALO, (14.56% ~ 17.77%). &
K,0/Na,0 (0.58 ~1.32) L[fH, tHX&HEKE T
FAILE (Rb, Ba fl Th 25) M+, 5
PRt Nb, Ta FITi, Gon B30T 59Kk
AR5 . Ze/Nb FLfE A F 5. 06 ~21.5 Z[H],
Nb/La HAHAF 0.22 ~0.51 Z i), 7E#%KadfE
TCHA B AT ) R Y AB L T , 3K BERRAE I 7R A KU
XAl 2Y, [FE Se-Nd 507 3 4Rt 2 #5
XM (E6), Warhrd, RXMWIEESLE L
Fhid Rt R & AL B b e TR S, PR T
FRPAEA R WYE DA LE IR AR IR AR AR s R
A ARAE . #E S Nb/U =6.29 ~23.6, Ce/Pb =



5 4 39

s MR INR L XIS I AR | ekl A 1 7 5

153

0.74 ~12.5, AL T M AR 4 Hh 72 1R 44 1) MORB
F1 OIB fi9fH (Nb/U =47 =10, Ce/Pb =25 +5)* %!,
H Ze/HE SFI{E R 45. 6, & TG s Y Ze/HE {5
36.27 £5.0, JWH T RESZAM vh i RS AAE I 52
M, £ Th/Yb-Ba/La #1 La/Yb-Sr/La K% F (&
TJa-b), ke BRBE M Th/Yb 1l La/Yb F{H,
FE7RFE S SZ BT K B IR A R PR 2 H 5S40 5 A5
i, Ba/La F1 Sr/La (9784, & H At MORB T
B Th/Zr FOAE D Ba/Zr FfH . %R0 Th/La Hofl
F1 Ce/Pb LUAH, /R FE Sh IR A2 B MoAR F i 44 A
HSEY) B A E AT IR o RO H X BV A s T R

TR B LAERIBC R, HEBR A H e v e
TRYL I B S, e Nb-Ta 5 45158 AT fig 20 vl
B AR ) T R TR ) A R B AR T e 1Y) 2
JLT R I 4 Th/La = 0. 08 ~0.30, F¥{H
0,12, 5 EMIT Y 3 8 45 fE(H #2385 (Th/La =
0.12~0.16), eNd(¢) {HASfLF -2.53 ~ —1.05
2 1a],Y Se/% Sr %) b5 E 45 {1k F 0.708 470 ~ 0.710
762, W R HIRIX N E MR, PR
T IX 32 2 TR opaly A DU i AR 7 BT A 43 1Y)
SN AR I I B AR M BRI

50
o ) & BUKHERIETE IR
T e o JI T HIIX MR LR
| IR 40 F B ARA o PRI HERIEH 7
6 I
(=] 30
L o
D -]
é 4 % d_ o o @
= @] 2 - |
= [ Bg o
-] B @ o =]
= =]
» L 5 ok E”# o
o 8 MRS el (SRULIWALY/ KRB
0 | 1 1 0 1 L 1 L
0 20 40 60 80 0 10 20 30 40 50
Ba/La
La/Yb
B 7 ARIEMSERY Th/Yb-Ba/La (a), St/La-La/Yb (b) J5|E i,
7T RNBE G S O 5 R TR R R
Fig.7 (a) Th/Ybws Ba/La and, (b) Sr/Laws La/Yb for the Fengmu mafic rocks, Central Hainan

LA Ze {0 CEI1E 199, Tpe/g)
MZe/YAH CFRENT7.5), RINREE X R A H
BRACFAFAE , DT HHE0 L o] BB TR B - P 8 K Bl 120
ZRORIREE, WA KR IR fE Zr-Ti (]
8a) 5 Zr-Zr/Y ([K18b) KElffirh, WURHLX IS
TEARNZREEEY, FEE, 7 Nb * 2-Zr/4-Y
B (18 8e) Hr, AL R AR N B 2 2 Bk
EFEAE . AR Th/Nb (GRS 0.40)  HLfH &
T b g ) Th/Nb Lo (0.11), H Nb/Zr >
0.04, HE L= T HA KR LR i b it 1 510
16 Nb/Zre-Th/Zr (K 8d) |, FEMEAFEMIEA
PLMIRES . 454 X A S HO T8 SEHE, % 1E 3
WAEREN S . AERRELZ B IRIE - RIS
FEAEART ORI UBAE T, ARF oA AT HE 8 S AR AT 1Y)
DU RS AR - A2, HENZ 3Lt e T
T 1L e R P 5 o R sk A 1 BRSSP
Betr=wy, e IR A E A o PRI i [X 3
PEATE TR G, o L s e T B0s s

Filt, AT ol R TR 75 e s A M A
2R A T R - R R X R B N-
MORB HUZ k45, H Sm-Nd 28 2R 4F I8 H (333 +
12) Ma,fif 25 42 2517 [ e A6 2 B B IX AR 30 i Ar-Ar
BEAERA K 327 Ma. ey, (t) ik +9 i N-MORB #!
ek, R N-MORB % L 4 1 P& - R A
PR S AR VY ) JR AT, I 1) VY A i ] 5 R VL
5 B LA RN 4 v YT 45 Mk M — O S A A A
T AR A L R A P AR AR
B 44 77 U-Pb 4E 4 4 (362 +41) Ma fi1(328 +£16)
Ma"™ ZH 4 Vb VTR A FARHK 78 5 5 AR 18 40 Bl
(340 £3) Ma F1(294 +4) Ma™ [ Li et al. FIB&
HRRAES L 18 1L M X BRAS A6 B BR A B A7 U-
P 4F %k 269 ~262 Ma, AN ILJE TR AR pa Vit
Kbl A M —&B 53, I B P A W A R 7 i 8
iy O AR LR P A FH Bk -5 oty R DT AR 5 R
) (B VR B U R Y P — B S
FRIAE B 5 TE A0 25T S R AL 27 T ThI 24 5 AR e AR



154 PR (AR D) 555 %

32700 -

100
E (b) B PRI RS

F O Ji THUX WK LR
O b Bl & i

10000 [

Ti/(ug-g")
7r/Y

10 100
Zrl(pgg™)
@ (el Ly

Zr/1 000/(ng-g™)

(c) Nb*2 ‘ .
AT HRANEEZRE
AT AR Z B . AP L i
B: ERIMORB. #RHNHIEEZL R A
C: PFEZLRA . ML R
D: NEINORB. KIINZLHRA

g iR
B AR
i1l
005 F 3Lk

Zx/4

Th/Zr
g
E /
5/ W

?ﬂﬁ—j“'ﬁm} 4001
sresai= P
PRERAR e | iz

0.001 MORBIX] ., , —t S—
0.01 0.04 0.15 1
Nb/Zr

K8  (a) PARIEMES Ti- Zr, (b) Zr/Y-Y, (c) Nb*2-Zr/4-Y 1 (d) Th/Zr-Nb/Zr 31| 5| [E fi#
7 TR R e R | R A AR R
Fie.8  (a) Ti- Zr, (b) Z/Y-Y, (¢) Nb#2-Z1/4-Y and (d) Th/Zs-Nb/Zr for the

Fengmu mafic rocks, Central Hainan

AR AR 22 S 2 B 2% HE ik
SRR TG R el s TR R Y S R, R ESE
PR, HINE - REMX SR DL, ~mEE
L1 ZE A VDI M X K B — A3 25 74 ) A2 o e oty A A
A PR PEAE NG 70, AL - THT - R — At
F T AR S S RS BRI R

H XA m -5 B S R Hep G i ELAR B (8] i A A
S, Liet al. " FETLIE LA R BR S B 5 2
BRIb2ERRE, HAgS A U-Pb 4E#% ol 267 ~ 262 Ma,
BRBTER S A I L X AE B R (269 ~
263 Ma) Fd & 2 A 8 SRR & M E R
(272 Ma) 5 pg o #5 Hb [X. Truong Son JFRAL #4745
JRAEFIS (~260 Ma) BHACARIE, 1 50 W7 H & T
[ R R e, HIE RS AERT o B S i B il 4
PEERRBY], Hh ICHR A8 R FED S i e i) il 43
[lfH T 260 Ma, FF 260 ~250 Ma ik 5| fif 12 14
B F, ERER TR AR B AL S
P 233 Ma BBRPEFE RS 25, WA s 2 e =0
RO SR E K, HAER (244 £7) Ma,

TEARUN AR B 4 77 U-Pb 4E % 231 Ma B9 IE K
A UEEAEA A BAER HMBIR T E - [
L ZE BRI A RRE, WA E =B 2K CE T
REE S RIS RE 15 5. ILAh, MBREHLX B =B N
BB RO DU, HABAT - RANT =5
GiZ 2 BT LI EYORHE R, R R ED S
HAeig g B X i IR — PR 1Y & AR vh s 1
FI, HF 240 Ma £ 3F ARG R BE, Fof1m
TORLERH, BRI =54 (240 Ma) &AL
ERE L EAROARAE . MUER (LT I DU KR T
HIGE, TP Nb, Ta F1 Ti & & 08I0 2% N FRE,
exa(t) =-1.05~ -2.53, H5HVGRFH LY
SR A AT T 3 DX A R KA 2 AL TR B A
(240 ~242 Ma) ") [ RESL I8 TF 3200 o TTRU A
R AR AE PR s (b A R R X, 7 TR A
W 5, TERTZS EATXT T E VL R LA s il
WEEAWAERTT . Bk, Z5A A G R 5
Mt AR, BN SR pg Bl ) 26 16 g 5 L X R A=
TR PR B BSOS B R, IR T 245 ~



5 4 39

s MR INR L XIS I AR | ekl A 1 7 5 155

240 Ma i ARl J5 1 R i B e — A, Al S
1B R L e o] i) — B B, Ho A A s (e e 06 1A
REFEVE 2 5 9 15 ~20 Ma"™ ™" 3 R A i
58 - A A RERRF AL, X — AR n]
NI R S5 T 28 0 1) 738 T A0 A 1 A7 R 19 31 56 TIE o
BB BREE A Zhang et al. '~V R RE 15 0 B A FLEE
1, KAFSEH & BIA NW-NWW i) 47 i 8 1 1 5y
Yy, HASTEARHSE 245 ~ 248 Ma (BY U ER &
Wt A/ Ar BRAERY ), FF ] 5 B % JEH Song-
Ma, DaNang-Khe Sanh Z#h % & 19 [6] 90 45 ie NW /
NWW B S04 B R, X S sT Yl g
JEEN S 5 A Rl B A AR 1) VI B A i i P A
Yo RS, ZEBRRAE . BP0 I ph AR S b & B 1Y
NE [a) 42 Jié He 1L 5 U7 14 3500 2 728 T8 AF % B o 1
229 ~ 190 Ma (ﬁfi%ﬁﬂZ‘OAr/}gAr AW, db
7R ) e = S R AT L TR N S . ST
—Hi ) NE /NNE [ 26 e AL PE BT U140 g
=AM LR RIS fem PN i 2 R DL A ) 3
AR . RIUEHEN , Aerg 5 B SRl 2z [a] B0 op AR
FIF 500 5 BIE P46, 16 260 ~240 Ma 2545 J9[F)
M B, 240 Ma LUk E ARS8 5 (R I B, It
B A2 A DB 2 sl PR OOV E R At B 9 L Ll i
JEYEERI R, T8I A2 IR i 2 AR ) e R
DX il T2 JS AP ARAR J AL P il 2 )5 25 S

5 4%

1) ViR 5 B X R ik LA-ICP-MS %5 44
U-Pb 4F 8 (240.3 £2.6) Ma, RELi: 2k iIE
AR 5

2) WA b X P Bk s K,0 F1 ALO, . =
K,0/Na,O [l ., EHEKE FHRAITLER. TH Nb,
Ta F1 Ti S5 @ c R, R KR %I 1
P TCR BT, U8 DX 5200 ol R 7K o
PR AR FR TR S AR Bl Y X

3) HRACHE X IR Bk R L2 I & - R IR
J& ZE AR o I A A, B SCHA - A il
(RRIETE 240 Ma 24 C 48 )@ T B4R J5 10 1 JR A4 ik 75
5, RRPARE SCHR Z [ PRG EB g R,

S 3k

[1]  Z=iijkfe, B, T30, %, i 5 A B4 R
T IR e sk 7 [T, BlaE@ i, 2000,
45(1) . 84 —88.

(2] Z=@kse, BN, T, 55 RS R - REW
A R R S LA 1 B L ——Sm-Nd [A]; 2 2y

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

(17]

[18]

[J]. B4R, 2000, 16(3) . 425 -432.

ST, AR, AR, A T B 3SR A
“2igl)]. B doR 5 TR, 2005, 5(20): 1485 -
1487.

B, BTG, SR, S5 IR SRR o ol
HuREDIE T S AR Ve A 1 5 LT ] W s R4l (3l
FRBLFRR) , 1989, 1(1/2) : 38 - 46.

PR, RIEDT , TR, 45 g 1 A FE a2 )2
E MR IE AL T]. KRB i 4, 1992,
22(2) . 136 —143.

HSU K J, LIJ L, CHEN H H, et al. Tectonics of South
China; Key to understanding West Pacific geology [J].
Tectonophysics, 1990, 183(1/2/3/4) .9 -39.
METCALFE I. Gondwana dispersion and Asian accre-
tion; fieldwork on Hainan Island[ J]. Episodes, 1993,
16(4) .443 —447.

LIXH, LIZX, LI WX, et al. Initiation of the Indosin-
ian Orogeny in South China: Evidence for a Permian mag-
matic arc in the Hainan Island [ J]. J Geol, 2006, 114
(3): 341 -353.

LI Z X, LI X H. Formation of the 1300-km-wide intra-
continental orogen and postorogenic magmatic province in
Mesozoic South China: A flat-slab subduction model
[J]. Geology, 2007, 35( 2) . 179 - 182.

TEW A, EhOEE, 6 R e B3 it (=)
wEH (M. dbst: HUsH RRRE, 1991 10 - 100.
NG, =, JEIN, A MR BRI B
Bifr U-Pb 4RI MOHH B L[] KM 5
2, 2005, 29(2) : 227 -233.

WA, KeW), BFAR, % ZUAMEELEK
R SHRIMP U-Ph AR 0 16 19 B 5 7Y — B SC
ks AL 29 [T ] WA BT 4, 2005, 11
(1):47-57.

WA, Ke), TL, 55 WERIRIENE 18 R & 1k
TR U B S SR e i R R [T ] A
224k, 2006, 22(10) : 2493 —2508.

JESIAME, BRDUMK, SEAETT, 55 R B =S el h Ak
AR R S B LT ] Rl
2010, 45(4) :1139 - 1156.

WRWTER, Em%, 0, % MR s ot X AE R
JRRE RS AT LA-ICP-MS U-Pb 42 Q24 Rp ik B H it J5
BX[J]. HiBRfb:, 2011,40(5) 454 - 463.

I, GERTARL, Ju R, A R S AR A X AR
AR AT U-Pb AR I [ (5 3BT b A 7 X
[J]. KRty 5 R4, 2013, 37(2) :294 - 307.
BRpTiR, EEE, waF, % BlUmM =& 25 E
AR HER A A S HA i 7 [T ] ARR
2F2F AR HUERBL2E R, 2014, 44(03) 835 —847.
SRR, T, Jreh, SR R STV - ESCINAE

1



156

R EEA A (A ARBHERRD)

555 &

[19]

[20]

[21]

[22]

[23]

(24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

[33]

[34]

[35]

b A HLERAE A R R SR [T ). s ER k2, 1990,
19(4) . 365 -373.

ERYE, &P BRIRARMX G =8 A BE RS
FEAKHELT]. TTARHIET, 1999, 14(4): 19 -21.
WA, Rev), TR, 55 BP0 L B
N E S A i LT ] BhEid s, 2006, 51
(16) : 1944 - 1954.

R, MAE, HEK, % Bl B MEIKE—
JOAREEZ P S AU M ] B o 5T 2 R
#t, 1998, 1 -52.

VFEIN, ZK, NONNA B C, %5, iR & i B R A2
DA B 5 A A8 TR AIE B AR 35 7 L[] A,
2006, 22(12) ;2987 —2992.

JARAE U R AR K BRI M. et
Ho T HH R, 1988 : 1 - 602.

OB, SRR, BhAESY, 5. MR BRI RE AL 5T
P AL [T ], M BRBE —rp [ 3l R o 4l
1997, 22(4) : 395 -400.

LI X H, ZHOU H W, CHUNG S L, et al. Geochemical
and Sm-Nd isotopic characteristics of metabasites from
central Hainan Island, South China and their tectonic
significance[ J]. Island Arc, 2002, 11(3) :193 -205.
EBREX, SR, KM RS (—)—b
T ERIM]. duat: Mg AL, 1991 131 - 192.
FEVEAC, /0. g B RIS X — & R R B K
X)), R, 1998, 22(3) : 232 - 240.
JeSCH, BEAaH, KRR, 55 HEEREEMN - AKX
TRAMER RIS R 5,
2007 (1) 38 -45.

HFRHR, TOET, Jrh, A e ek AR AR E
FHLT]. b 54k, 1991, 65 ( 2) :103 - 115.

LD, TUL, SERT, 5. MR hse A KOs
JEME BT Nd 5] Az R il 2 [J ] HBTRE2+, 2005, 40
(3) . 439 -456.

SV B, PR, BTN, A 1998, TR B 7 AR AR
M KA B2 A R AE K Sm-Nd [RI 2 4ELT ] i
Wref, 1998, 18( 1) ; 78 —84.

MROBTER, EIEZE, KEZ, % weREL LUK
IR AR R T R R ST ] R
¥ 5T, 2013, 37(01) :99 - 108.

PUNME, £, RO, A A R R
Bk v R A E RIS AT U-Ph 4R ke 5%
ARHELT]. #hERfE2-, 2011, 39(6) :497 -519.

XIA X P, SUN M, GENG H Y, et al. Quasi — simulta-
neous determination of U — Pb and Hf isotope composi-
tions of zircon by excimer laser — ablation multiple — col-
lector ICPMS[J]. Journal of Analytical Atomic Spec-
trometry,2011,26 . 1868 - 1871.

WU Y, ZHENG Y. Genesis of zircon and its constraints

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

on interpretation of U-Pb age[ J]. Chinese Science Bul-
letin, 2004, 49(15) :1554 —1569.

LIXH, QILCS, LIUY, et al. Petrogenesis of the Neo-
proterozoic bimodal volcanic rocks along the western
margin of the Yangtze Block: new constraints from Hf i-
sotopes and Fe/Mn ratios[ J|]. Chinese Science Bulle-
tin, 2005, 50 2481 - 2486.

XE, XVEL, ZEikAe. ) ICP — MS #Ef I & 5 A
FEah Y 40 R CR. HBERALAE[T]. 1996,25
(6) :552 -558.

FWie, Brane, 4k, 4. (LP)MC-ICPMS J5 ik
R Af 00 YA R ] AR it F) S Rl LR [T ). 3
ERAk2£, 2002, 31(3) : 295 —299.

QAN FNIfE, 2Emkee, 55 A MC-ICPMS A5
M€ 143Nd/144Nd 1 Sm/Nd AR [T]. HuBRfb2,
2003, 32(1): 91 -96.

BROPHY J G, MARSH B D. On the origin of high-alu-
mina arc basalt and the mechanics of melt extraction
[J]. Journal of Petrology, 1986, 27(4) :763 —789.
TAYLOR S R, MCLENNAN S M. The continental
crust; its composition and evolution: an examination of
the geochemical record preserved in sedimentary rocks
[M]. London: Blackwell Scientific Pub, 1985.

SUN S S. Chemical and isotopic systematics of ocean
basalts :
ses[J].
345.
HOFFMAN A W, JOCHUM K P, SEUFER M, et al.

implications for mantle composition and proces-

Geol Soc London Spec Publ, 1989, 42.313 -

Nd and Pb in Oceanic Basalts: New Constraints on Man-
tal Evolution[ J]. Earth Plant Sci Lett, 1986, 79:33 -
45.

GILL J B. Orogenic andesites and plate tectonics[ M ].
New York: Springer-Verlag, 1981.1 —390.

WEAVER B L. The origin of ocean Island basalt end-
member compositions: Trace element and isotopic con-
straints [ J ]. Earth Planet Sci Lett, 1991, 104.381 -
397.

EOIr, JAHT, e S, S5 R BRI 7 A
HIRK LA M I LA [T]. AT YR,
2007, 26(1) .77 —89.

PEARCE J A, NORRY M J. Petrogenetic implications
of Ti, Zr, Y, and Nb variations in volcanic rocks [ J].
Contributions to Mineralogy & Petrology, 1979, 69(1) :
33 —47.

NS, SRAIL, SRk, BT R 2 2 iUa K
Fid PG A9 Th o Nb Ze U0 [T]. ek 0,
2006, 21(6) :593 —598.

%, EEZE, kB2, %5 WS RER ORI
545 N-MORB R 20 is S i i LT ). e



5 4 39

s MR INR L XIS I AR | ekl A 1 7 5 157

[50]

[51]

(52]

(53]

[54]

[55]

[56]

[57]

BB, 2016, f T

&, TEBHXG, i, 55 ZRBF AL gL U-
Ph ARMERIL AT TE LT ], A7l 1998, 14(2)
207 -211.

fagF TR X, T T, 45 UL RS A
FHRAE A 19 U-Pb AF i et e 2 (LT ). a
1999, 15(4) :590 —593.

XA, RGN, ZElkee, 45, HREHXCORA 1 -
T RINAE R Al SHRIMP 547 U-Pb 5@ 4E[]]. My
JRIEIE, 2004, 50( 4) : 426 -432.

WANG Y J, FAN W M, CAWOOD P A, et al. Indosin-
ian highstrain deformation for the Yunkaidashan tectonic
belt, South China: kinematics and ** Ar/ ¥ Ar geochrono-
logical constraints[ J]. Tectonics, 2007, 26, TC6008.
ZHOU X M, LI W X. Origin of Late Mesozoic igneous
rocks in Southeastern China; Implications for lithosphere
subduction and underplating of mafic magmas [ J]. Tec-
tonophysics, 2000, 326(3/4) . 269 -287.
MALUSKIAA H, LEPVRIERB C, LEYRELOUPA A,
et al. ** Ar —* Ar geochronology of the charnockites and
granulites of the Kan Nack complex, Kon Tum Massif,
Vietnam [ J]. J Asian Earth Science, 2005, 25(4):
653 - 677.

A, He, IR, G FEPRLEPY - FEE A A
AR ke s A R )] sk Ry, 2010,
35(2), 186 —200.

WANG Y J, ZHANG A M, FAN W M, et al. Petrogen-
sis of Late Triassic-collisional basaltic rocks of the Lan-

cangjiang tectonic zone, southwest China, and tectonic

(58]

[59]

[60]

[61]

[62]

[63]

imolications for the evolution of the eastern paleotethys
geochronological and geochemical consrtaints [ J ].
Lithos, 2010, 120:529 - 546.

CVETKOVIC V, PRELEVIC D, DOWNES H, et al.
Origin and geodynamic significance of Tertiary postcolli-
sional basaltic magmatism in Serbia ( central Balkan
Peninsula) [J]. Lithos, 2004, 73. 161 - 186.
ENGLAND C, HOUSEMAN G A. The mechanics of the
Tibetan plateau [ J]. Phil Tran Roy Soc Lon, 1999,
326 301 -319.

WRpTiR, £RA, B, 55 A% NW ErEsy
DV AR AR S 39Ar - 40Ar ARU2 24 [ T]. R
i 5 R, 2006, 30(3) : 312 -319.

ZHANG F F, WANG Y J, CHEN X Y, et al. Triassic
high-strain shear zones in Hainan Island ( South China)
and their implications on the amalgamation of the In-
dochina and South China Blocks: Kinematic and
*0Ar/*9Ar geochronological constraints [ J]. Gondwana
Research, 2011, 19(4) . 910 -925.

LEPVRIER C, MALUSKI H, VAN TICH V, et al. The
Early Triassic Indosinian orogeny in Vietnam ( Truong
Son Belt and Kontum Massif) ; Implications for the geo-
dynamic evolution of Indochina [ J]. Tectonophysics,
2004, 393(1/2/3/4) . 87 - 118.

WANG Y J, ZHANG Y H, FAN W M, et al. Structural
signatures and ** Ar/* Ar geochronology of the Indosinian

Xuefengshan tectonic belt, South China Block [ J].
Journal of Structural Geology, 2005, 27.985 —998.



