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Early Triassic Diorite-Porphyrite Dikes from the Shilu Area, Hainan Island.
Zircon U-Pb Age and Tectonic Implication
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Abstract: The Shilu iron deposit is located in western section of the Wuzhishan Fold Belt, Hainan island. In this region, numer-
ous intermediate-basic dikes dominated by diorite-porphyrite occurred. The dating of zircon from diorite-porphyrite dikes deter-
mined by LA-ICP-MS yields age of 24841 Ma (MSWD=0. 4), maybe bimodal intrusion with contemporary alkali-rich gran-
ites. Diorite-porphyrite dikes are dominated by shoshonitic rocks, which have SiO, varying from 49. 18% to 55. 25%, Al,O;
from 14. 36% to 16. 75% , FeO, from 5. 98% to 10. 07% and MgO ranging from 3. 80% to 5. 43%. These dikes are enriched in
large ion lithophile elements (LILE) and low rare earth elements (LREE) but depleted in high field strength element (HFSE).
The Nb/Ta values of diorite-porphyrite vary from 15. 33 to 17. 80, Zr/Hf and La/Nb from 36. 00 to 45. 23 and 2. 59 to 8. 62,
respectively. Two samples have (2 Pb/?' Pb), =18. 087 —18. 483, (*" Pb/*' Pb), = 15. 473 —15. 589 and (**Pb/*'Pb), =
38.272—38. 817, similar to the data of contemporary alkali-rich granites. Geochemical and Pb isotopic compositions indicate
that these dikes are possibly derived from enriched mantle and slightly contaminated with crust. Hf/3-Th-Ta and Zr-Zr/Y dis-
criminant diagrams imply these diorite-porphyrite dikes intruded in a local nextensional tectonic setting in continental arc,
caused by the Indian plate northeastern subduction to the South China Block.

Key words: diorite-porphyrite dike; Early Triassic; continental margin arc; Shilu iron deposit; geochronology; Hainan island.
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Fig. 1 Tectonic map of Hainan island (a), geological map of the Shilu iron deposit (b) and drill bore column of Ck714 (c¢)
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Fig. 2 Typical zircon morphology and CL images of diorite-porphyrite sample (ZrSI.-2) from Shilu area
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Fig. 3 Concordia plots for zircons of diorite-porphyrite sam-
ple (ZrSL-2) from Shilu area
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HREE J-2 H 85 B 1 3G, N [ U5 X A7 764V
S AR + 0T Z 4L (Wu and Zheng, 2004;
Chen et al. , 2007).

4 A MR A RAE

Ny Ik 32 8 RN iR J0 3R 20 BT 45 21 L 36 3.
BREES SL-26 4b. A £ SIO, AT 49, 18% ~
55.25%, Na,O+ K, O &K 5. 70% ~5. 77%.,
K,O/Na, O lfEA T 0. 4~1. 1. B4, A EHA®
B AL O, (14. 36% ~16. 75%) . FeO, (5. 98% ~
10. 07 %) Fi1 MgO(3. 80 % ~5. 43%) (Mg” H47. 1~
58.6), TiO, A+ F 1. 23% ~1. 86%, - 1. 54 %.
SL-26 & H A 3 A fb A KL SIO; . K, O,
Na,O.ALO; Fl TiO, . H EA % &5 1 MgO kg 2k
1 (LOI=10. 90%0) . 3X Al 8 5 1% 4% b HL A 5505 (14 1ok
AL AT K.

Bkt X REE 855, S 227, 95 X 1070 ~
346. 53X 10 %, S K 302. 56 X 10~ %, R HF +
S aE F, H LREE & o 2120 41 X 10° ~
322.02X107°, HREE i #& & 15. 54 X 107° ~
27.98X10°°, LREE/HREE=10. 9~13. 7; B} [
AFRAERS oo F A (B b) B LREE &4 BER
FAAHC 34 5, (La/Yb) HOAEA T 15, 3~22. 8
), B R % (Eu/Ea” 4 0. 75~0. 82).
B 2 REE BARAE , N B3 k-5 B bl X (] B AR )
o — R TF K A (SI0, = 58. 40 % ~66. 92% ,
Jalfhe R AE , 201D HA AL, 09 i - 70 2 e 435 X (&
5b). iR ICE T, bkA LILE Rb,Ba &880 .4
Sk 74, 3X107° ~135. 0 X 10 % 1 773 X 10° ~
1995X10 %, fii HFSE Nb, Ta & & 8 B W%, K
8.9X10 °~18. 7X 10 Al 0. 5X 10 ~1. 1X
107°. Jsihs Mg dnife A s oo R kA L ks 2
A2 Nb., Ta, Ti i 5574 1 Pb 1IE 5% (K 52). Bk P

£3 AKBEKREETE (%) HMERBLTE10)H
WER
Table 3 Major (%) and trace elements (10 °) composi-

tions of diorite-porphyrite dikes from Shilu area

e SLN-8 SL-26 SL-27 ZM-5
SiO. 52.00 46. 00 49. 18 55. 25
Al O3 15. 88 12.13 16. 75 14. 36
FeO, 10. 07 8. 24 8.52 5.98
CaO 6. 68 7.04 9.68 6.17
MgO 4.03 12. 50 5.43 3. 80
Naz O 2.79 1. 27 3.53 3.67
KO 2.94 0. 49 2.17 2.10
TiO, 1. 86 0. 66 1. 54 1.23
MnO 0. 15 0.12 0.23 0.10
P05 0.73 0.16 1.11 0.59
LOI 2.69 10. 90 1.24 6. 28
Total 100. 15 99. 98 99. 62 99. 80
Mg# 47.1 77.1 58.6 58.5
Na; O+K:O 5.73 1.76 5.70 5.77
K>0O/Na, O 1.1 0.4 0.6 0.6
Cr 50 1470 40 90
Co 26.3 47.8 23.8 24. 4
Ga 20. 3 13.9 20.5 17. 8
Rb 135.0 24.8 112. 5 74.3
Sr 571 249 1120 429
Y 35 15.1 29.1 19. 4
Zr 234 72 294 209
Nb 13.9 4.6 8.9 18.7
Ba 1995 1985 773 1690
HI 5.9 2.0 6. 50 5.0
Ta 0.8 0.3 0. 50 1.1
Pb 14 14 11 422
Th 18. 40 3. 54 14. 65 10. 15
U 2.45 1.09 2.69 1.52
La 65. 70 12. 90 76.70 48. 40
Ce 140. 00 28.10 149. 50 99. 20
Pr 18. 05 3. 66 18. 15 12. 00
Nd 66. 60 14. 20 63. 50 43.50
Sm 11. 80 3.08 11. 40 7.56
Eu 3. 06 0. 89 2.77 1.75
Gd 10. 55 3.21 9.94 6.38
Tb 1. 35 0. 50 1. 20 0. 80
Dy 6. 88 2.99 5. 90 3.71
Ho 1. 38 0.63 1.12 0.73
Er 3.75 1. 82 3.11 1.92
Tm 0.52 0.23 0. 40 0.24
Yb 3.08 1.69 2.47 1.52
Lu 0. 47 0.24 0. 37 0.24
2 REE 333. 19 74. 14 346. 53 227.95
(La/Yb)n 15.3 5.5 22.3 22.8
Eu/Eu” 0.82 0. 86 0.78 0.75
Nb/Ta 17. 38 15. 33 17. 80 17.00
Zr/Hf 39. 66 36. 00 45. 23 41. 80
Hf/Sm 0. 50 0. 65 0. 57 0. 66
La/Ta 82.13 43. 00 153. 40 44. 00
Ba/Nb 143. 53 431.52 86. 85 90. 37
Rb/Zr 0.58 0. 34 0.38 0. 36
La/Nb 4.73 2. 80 8.62 2.59

Mg# =100 X Mg?" /(Mg?" 4-0. 9 XFeO,/80).

AT s T BRI R A B HA T — B0 ik
IR/ 2R 32 W W02 mT BB HA A TR B 0 DX
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Fig. 5 Primitive mantle normalized trace element distributions (a) and chondrite normalized REE patterns (b) of diorite-por-

phyrite dikes from Shilu area
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Fig. 6 Nb/Y-Zr/TiO,(a) and Ta/Yb-Th/Yb (b) diagrams of diorite-porphyrite dikes
WPB. # N Z R A s MORB. B TR B b — L= i E KA B 5 | A JE ik R4 (201D)

St FURIE KA R b i Bl K A A BR ™ 45 0 S A 2
B, SL-26 /4 LILE 5 HABKE & 22 B KR . H
HFSE BRECR 5C R M R — B o fh 2k H
Zr/HI #1 Hi/Sm HfE#EE (56 3) . @7 HEFSE {394
A DL R ) e e A 2 R A AL fE Nb/Y-Zr/
TiO, VS B b 3220 T PE 2 s — Bk X
A DX B AN () T g [ I U AT 32 — i
gUAPER M IE K 7 (B 6a). Ta/Yb-Th/Yb [ fig
BREERD SL-26 MO TH L R ARSITEE N . HIEK
B [RIAE TR 121 G RGN L i Rl o o
(&l 6b).

2 PEFTEE KA ) Ph R R RS T3k 4 rh. 4
A Pb A 2 41 B “°Pb/*" Pb.* Pb/* Pb #I
“SPb/*Pb4y B b 18. 091 ~ 18. 679, 15. 473 ~

15. 5961 38. 281~39. 290. F|F] t=248 Ma & IF J5
%) Pb [7] {57 2 41 5% (X Pb/** Pb), = 18. 087 ~
18.483, (*7 Pb/* Pb), = 15. 473 ~ 15. 587,
(28 Ph/2 Ph), =38. 272~ 38. 817, 151 74 [ B L 1)
IEKAEEKA Ph A RAER QA& %, 2005,2006;
SR, 2011) —3k (3 4).

5 g

INK B A Ik B BAR A SiO, &8 (49, 18% ~
55.25%0) VB I AL O, (14, 36% ~ 16. 75%) Al
FeO, (5. 98% ~10. 07%), H Mg* 2k 47. 1~58. 6,
B & T S 56 A A 2 T A5 00 R M5 5 w4 1
Mg” <45 X—45 5 (Rapp and Watson,1995) , HiAN
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Table 4 Pb isotopic compositions of diorite-porphyrite dikes from Shilu area

s 206 Phy /201 Phy 207 phy /201 Phy 208 ppy /201 Py (205 Pl /201 Py, (207 Pl /201 Phy), (208 Ph /201 Phy),
SLLN-8 18.67940.006  15.59640.003  39.290+0. 008 18. 483 15. 587 38. 817
SL-27 18.091£0.003  15.47340.003  38.28140.007 18. 087 15. 473 38.272

MW — R =S ERE

18. 487~18. 714 15. 580~15. 657 38. 503~38. 682

T ALEAF WA 1= 248 Mas iR — P =S IEKCSA Ph AARINAXT R KA i 7 ARRE L. 51 8 A5 45 (2005, 2006) F ] 4/ 1=

& (201D).

Hf/3

10° 10°
Zr(10°)

7 NEB Ak HI/3-Th-TaCa) (% Wood ez al. , 1979) & Zr-Zr/Y (b) (4 Pearce and Norry, 1979)F435 J1 51 [l f#
Fig. 7 Hif/3-Th-Ta (a) and Zr-Zr/Y (b) diagrams to describe tectonic location of diorite-porphyrite dikes
AU FEE 6. N-MORB. ¥ 1 H LA ; E-MORB+WPB. V¥ 1 E L il FAR N RLBE X A s WPB. A Bt X ik s CAB. 5 9IS i 1 ik

5 IAT. BB X il

A AEH N b5 sE BlE R, Ak Nb/Ta fil Zr/HI L
& 439k 15. 33~17. 80 F1 36. 00~45. 23(F 3). 5
Xof 7 () M AR (43510 17. 5422 F1 36. 7. Hofmann,
1988; Green, 1995) — 3., & 7 1] BE Ay Hb & p, [K >k
U5 B ABFFE R, 5 Pt e R YR 1 2 i HoA Ik
) LILE/HFSECK & ¥ £ A U R/ m 7 isot )
LREE/HFSEC&## -t R/ H it R) i (Fit-
ton et al. » 1988; Sun and McDonough,1989). £k
WX ik & La/Ta(43. 00 ~153. 40) > 22, Ba/Nb
(86.85~431. 52) >7. 3, Rb/Zr (0. 34 ~0. 58) >
0.11,La/Nb(2. 59~8. 62) >1. 5(% 3). ¥ KT
OIB A (43 %k <<22,7. 3,0. 11 f1<<1. 5, Fitton
et al. s 1988; Sun and McDonough, 1989) , AN 1] fig
Ry i T AT R R A M R . ST R
B TR A b R IR Y TE S — U0 P [R) 3R 2H A
(F OWRY R E FE LRI, 5350, Pb (9 IE R .
=% La/Nb AR LA 2 ik — S 85 A 0 & 81, 48
TN T KA B iR T RE A /D M Ae ) T A TR .
XHER =& T S E R ARG B2
ST ABATS A7 AE S, B Ml 4 15 1 (Hsu er al.
1990; Carter et al. , 2001) ., E 3 W J5 %ilf 48 (9 ¥4,
2006) 85 Ji5 & LU PR EE G A5 45, 2005, 20065 JEl A R
8,201 5 RO TE AR N A G 8 KBt 5 SR

(Lieral. , 2006,2007; Li and Li,2007) fIylf5 (Wang
et al. s 2005) ISR SIS, it 2 5 &l RO
Mtk NW i) g ipr sl At e 4 i 5 e 2 by e 4R B0 1
G % IR AR B B — rh =S R R
AR RN LA NE [ i FRHL PR 3 R RRAE 53X 7T BETE
B Zhang et al. (2011) [ 4f¢ 16 /Y & VL ML X 242 ~
250 Ma WNW [i] i) fe L A8 5 Y1), 7] 58 14 il B A e
ZAAEN SRR NE [i) ) 48 g H B v 5 (Cai and
Zhang, 2009). fiff 5% X 41 5| WNW [a] 4] $4 55 U] 47
(Zhang et al., 2011). Song Ma 1 = 4% 1] #4) &%
~245 Maltp gt (Lepvrier et al. » 1997) DA M i ra Y
B = B b X AR AR T B M2 (L e al. s 2000,
2002) FERFFE AL A X AP0 S PR AL T AAHIE.

RS 5 KB A T — 5 =S BV B A0 IA i
JCGHFA 25, 2006) = WA7 #8535 ¥ A1 1IE KA GlFEA
B 4, 2005) FIEE H R YE A PR LU A5 A TR R A
ARG RS, 201D, HIX AR Z 45T NE [1]
A VD R K — T TR IR K G A & 4%
2005,2006; JEME R4, 2011) B — 4% NE [1] i 5
TR AT B AR B ) AR 3 — i R b X
G A& 45, 2005) . B BRAA 19 & BRI — KL
SR 5 NE [7 B 288 5k A58, B 58 i N
BrA kR NE mR A T Wi 1 b, 248 T8 — 9
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1) NE [ ) A Wi e, 5 1R e ildz A s ik B A A
] B A A 5 5. 25 K -5 3t b DX O A AR B A A AR
(R 100 F FL /0 FR1E, Nb/Y-Zr/ TiO, El i 7R A
FOAE M 2 A — it LR, e A B e
s R (& 6a). T AT REF B UG (=2
N MRV 7 5 5 Ak T e hy 3 75 5. HI/
3-Th-TaC[&l 7a) F 51| -tk 7= DN By DAL T 85
PE I LI IX ] Al P B0 45 6 4K Y fa 34, Ze-Zr /Y [ il
(& 7b) i 7R ks TAR IR, kA 5 DX o (] s
R TER A BA AR 49 & B 5 AT BBIE 1 T KBl
H A TS 5%, Ta/Yb-Th/Yb K f# (K 6b)
TESE T X — W s, TE R 7E M — & tH B Sl 3 NE 1]
[i] 4 g b B b it B v, B T A2 2 NE 5] (1) 85 AR
FH . NE [ 2940 F 5k A5 . 5 42 s 1 ok P 7 28
FIHRA IR YD B e Y O B T R = S
(1IN 35 k.

T P A T b, DX N By 5 ks A LA-ICPMS U-
Pb 4E#8 K 24841 Ma(MSWD=0. 4) , }y . = S it
FRIE SR 5 R AR A A B R
R A INK B KO X 5 541 IR S1O, 5
AL O, . FeOt fil MgO, LILE }% LREE % 4, HFSE
S, LREE/HFSE #1 LILE/HFSE H.{f % Pb [A]
L FR LR AR Mgk I (HIR YA /D i i
eI, A WKIE BT B D S AR B NE [ ) 4
T AR s B KBt i SR B e i S T
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