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Abstract: A large number of intrusive rocks are distributed in the Jiamao area of Hainan Island. Limited by
the degree of research, the predecessors have changed the formation age of the Hongfengdui granitic intru-
sion mass many times. This article in-depth study zircon chronology, Hf isotopes and geochemistry of the
Hongfengdui granitic intrusion on the basis of field geological surveys in order to reveal the tectonic setting
of the Hongfengdui granitic formation.The results show that the LA-ICP-MS zircon U-Pb age is 259.5+1.3
Ma, with high Si (Si0,=72.26-75.69 wt%), rich alkali (K,O +Na,0=8.51-9.18 wt% ), high K (K,O/Na,0O=
1.13 ~ 1.7), low CaO (0.38% ~0.75% ) and P,Os (0.01% ~ 0.02% ), belonging to the subalkaline high-K
calc-alkaline series. While the A/CNK value is 0.99 ~ 1.08, belonging to quasi-aluminous to weakly peralumi-

nous granite. On trace and REE aspects, the rocks are enriched in Rb, Th, U, K, Pb, Nd, Zr, Hf, Sm and
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LREE, obviously depleted in Ba,Nb,Ta,Sr,P,Eu and Ti with strong negative Eu anomaly and lower zircon satu-
ration temperatures (767 ~ 796°C). Integrated geological and geochemical data suggest that Hongfengdui gra-
nitic should be genetically ascribed to highly fractionated I-type granites. Zircon Hf isotopic compositions of
the granites are lowly variable with ,41) values ranging from +3.0 to +7.3, showing that magma source is rel-
atively uniform. Geochemical characteristics indicate that the Hongfengdui granitic was generated from par-
tial melting of mafic crust, and a high degree of fractionation occurred during the magma’s evolution, the gra-
nitic intrusion may be formed in the collision of the South China and Indosinian blocks and belonged to the
post-collision tectonic environment, combined with other Late Permian granite features in the region, which

proposes the boundary between the tectonic setting of extrusion and the tectonic setting of extension is proba-

bly to be accurate to about 259Ma about Hercynian-Indosinian magmatic activity

Key words: zircon U- Pb dating; Hf isotope; geochemistry; the Hongfengdui granite; Hainan Island
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Fig. 1 Simplified geological map of Hongfengdui intrusion of the Jiamao area
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Fig. 3 CL imaging (a) and U-Pb isotopic Concordia diagram (b) of zircons from the Hongfengdui intrusion
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Table 2 Major elements (wt% ),trace elements(x10™°) content and related parameters of the Hongfengdui intrusion

FEah D0197-4 D2267-1 D2432-1 D0200-1 D0200-2 D0046-1
Si0, 75.69 75.60 75.45 75.34 75.26 75.60
TiO, 0.07 0.10 0.11 0.17 0.09 0.10
AlLO; 12.62 12.95 12.84 13.17 13.63 12.81
Fe.0; 1.29 1.20 1.37 1.80 1.07 0.89
MnO 0.02 0.02 0.02 0.02 0.01 0.02
MgO 0.05 0.10 0.11 0.16 0.09 0.08
CaO 0.54 0.62 0.71 0.75 0.66 0.38
Na,O 3.92 3.73 3.71 3.98 3.84 3.20
K.O 5.06 5.31 5.13 4.52 5.34 5.43
P,0s 0.01 0.02 0.02 0.03 0.02 0.02
LOI 0.41 0.44 0.35 0.43 0.35 0.55
SUM 99.68 100.08 99.82 100.37 100.36 99.09
AT, 8.98 9.04 8.84 8.51 9.18 8.63

K,O/Na,0 1.29 1.42 1.38 1.13 139 1.70
A/CNK 0.98 0.99 0.99 1.03 1.02 1.08
A/NK 1.06 1.09 1.10 1.15 1.13 1.15
DI 96.01 95.25 94.65 93.28 94.86 95.74
T.(°C) 796 781 767 787 774 768
La 29.5 375 43.8 455 38.7 44.90
Ce 77.4 70.2 85.2 90.4 77.4 83.64
Pr 8.05 7.34 9.24 10.1 8.39 9.39
Nd 313 254 325 36.5 30.1 33.64
Sm 7.62 421 5.88 7.24 5.50 5.88
Eu 0.13 0.24 0.23 0.30 0.25 0.27
Gd 7.33 2.88 474 6.01 438 478
Tb 1.33 0.38 0.69 0.91 0.67 0.81
Dy 8.38 2.09 3.81 6.09 4.26 432
Ho 1.64 0.36 0.65 1.11 0.81 0.79
Er 5.08 1.17 2.04 3.20 2.25 2.12
Tm 0.77 0.17 0.27 0.48 0.32 0.35
Yb 5.18 1.25 1.88 3.14 243 2.20
Lu 0.78 0.19 0.29 0.46 0.34 0.32
Rb 246 239 240 201 249 274.9
Ba 323 122 114 165 146 154.5
Th 23.0 17.8 26.8 224 20.0 24.79
§) 9.29 424 6.55 7.94 6.03 6.38
Ta 2.05 0.73 0.96 2.16 1.69 1.45
Nb 29.4 8.06 11.0 17.4 10.4 12.23
Sr 115 329 27.1 47.9 34.6 26.1
Zr 180 152 129 163 140 130.3
Hf 6.76 4.92 4.06 4.96 441 3.1
Y 53.4 11.8 214 35.2 242 20.90
Pb 25.3 322 33.4 30.8 322 34.23

SREE 184.4 153.5 1913 2115 175.7 193.4

LREE 153.9 145.0 176.9 190.1 160.3 177.7

HREE 30.5 8.5 14.4 214 15.4 15.7

LREE/HREE 5.05 17.11 12.32 8.89 10.37 11.33

Lax/Yby 4.08 21.61 16.74 10.41 11.41 14.64

5Eu 0.05 0.20 0.13 0.13 0.15 0.15

. A/CNK SR 55, DI 2 48850, 318 )7 B2 WG e & F2s 012 (2021a,2021b) 3 T M Watson and Harrison (1983 ) A1
BB A TR AR
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Table 3 LA-ICP-MS zircon Lu—Hf results for the Hongfengdui intrusion
=) "Yb/"Hf "Lu/""HF "°HE/HE lo eg(0) ey 15y(Ga) on(G8)  frume
1 0.034135 0.001307 0.282709 0.000012 -2.2 3.2 0.78 1.08 -0.96
2 0.038652 0.001428 0.282701 0.000012 -2.5 3.0 0.79 1.10 -0.96
3 0.037991 0.001449 0.282715 0.000010 -2.0 3.5 0.77 1.07 -0.96
4 0.041968 0.00159 0.282732 0.000010 -1.4 4.1 0.75 1.03 -0.95
5 0.040166 0.001516 0.282726 0.000011 -1.6 3.9 0.76 1.04 -0.95
6 0.063118 0.002283 0.282736 0.000012 -1.3 4.1 0.76 1.03 -0.93
7 0.039931 0.001545 0.282714 0.000010 -2.1 34 0.77 1.06 -0.95
8 0.085227 0.002931 0.282828 0.000014 2.0 7.3 0.63 0.82 -0.91
9 0.070437 0.002551 0.282746 0.000013 -0.9 4.4 0.75 1.01 -0.92
10 0.035774 0.001367 0.282721 0.000010 -1.8 3.7 0.76 1.05 -0.96
11 0.025505 0.000964 0.282719 0.000010 -1.9 3.7 0.75 1.04 -0.97
12 0.031142 0.00118 0.282715 0.000012 -2.0 3.5 0.76 1.05 -0.96
() BB HERECARS £, =0.82~1.1 GaokEfh £, e " F
ARAEAE-0.91 ~-0.97 Z [a] , W Sk /] F B Bk T st 52
( frume =-0.34) (Amelin et al., 2000) FEE R 5T HL5E
( frymr =0.72) (Vervoort et al., 1996) , it — i B st 100 ARITE K 4
AR TR TS S (. &
HA XY RAEMSE T BAEAEI) (DA% 8 | °
2020), % ol %%EI/S/MZ‘&TR%?'}
3 ;
43118 45 Se1/s/ M
4.1 Z2ARE ' 10 100 1000 10000
Zr+Nb+Ce+Y

HRAE D UG AN, A 5w Rl 43 Ry TR (S 7Y
A TR M Y POAS il PR S A 21 06 A A IR TE BT T ok
WLAINA AR A B 5T A R H A i Pk
), WAMER R & S, DI HEBR H Oy A 7Y
T 5 1 S BUAE b 5 B P B o A ALO, 5 1 (391
13% ) FER A FIFE 50 A/ICNK fH (<1.1) A, P,Os &
AR (<0.03%) , 2 HERR T AR E T S BUAE
AT BE A AR R AE LB R Y SR B (D=
93.28 ~ 96.01) LA M5 ZU ) 1 Bu 54, 8 7/n FE i R
Ay SERIAE R A (1F6) o B A 1 R B o 767~
796°C (V341 779°C) , 5 BL Y T BYAE 1<) = (781°C,
King et al., 1997)—2 Z¢ Lk, 21L&
FEa R AR A .

CLWEBN IR T T S AR B B 4 o AR

6 LTV BAEAA (Zr+Nb+CetY )-(Na,0+K,0)/CaO K 5 K (IR
& 4f# Whalen et al., 1987)
Fig. 6 (Zr+Nb+Ce+tY) vs. (Na,O+K,0)/CaO diagram of

Hongfengdui granitic intrusion (after Whalen et al. ,1987)
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REFE REERR W (N, R Bl 5 B 45 i . CaO
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45 (15 50) AT g 5 RHK A A A 1Y 20 25 45 Al
FEP

i o3 TRLAE B 0 i PR A0 4% - (Db R
TR 2 A IR o B A e (2078 55, 2020) 5
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Fig. 7 Harker diagrams of the Hongfengdui intrusion
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2020) , Wb 5E X B — S {1 TG 2 A i e B AR e
IR RGN B AR SOV R A B Al
BRI AHERR o 5208 a I R AR TR A 4 S B o
TR AL H B, IF H 2338 B e, () 1H A2 103 Fil 44
R CERG,2020) FF8UM T IEM 5 B =2 TR AR A
(ERRAE 55,2008 ), TLTWEBAAE I e, () (EE N EE
b, ARSI, S 1A SRR Ry 2o — |, Rl Y
AR LIS CoRL AR, i — 25 HERR T Mg ) 5 ()5
Wil (A5, 2020) oFE e,,(0) — ¢ IR (12] 8a) , Bl
P96 E 5 301 b 0 A BRORL B A T AL ZR 2 ] IE Y
e (0) TERY AR R 5 AT RESR A 5 P A 9K 4y
S 8l FH oL R 17 R 1) T A M A B (Jahn et al,
2000; Vervoort et al., 2000; T F #4455 ,2020; ) , Bii 3C
CLHEBR T 2L AAE i g i 3 o S Al g R U
ZLUE BN A AR T8 A= b 72 o (R 3R s i, 3 HL
e R P R A T 5 R AR R A 4

B AT B BOBEUAR S (1) 0T 0.82~ 1.1Ga
Z 8], I (S P F 1.0 Ga, 5 Wang Z L et al.

(2015) I 3R A5 A Vi R B A o AR R B 00 2 e s A
AR A AR A 1.0 Ga lé(i , I H 548 MREUR
B HGC R 1 1L (VLI ARG, 1999 18 4 45
2008 ) B[] — 34 o V77 41 45 (2006 ) AR 8 15 B & 722 1
JB UURRUA B A0 AR WA 1 e N AR AR, ik v
B3 7E 1.0 ~ 1.2 Ga 2 Jy M MR EUR i 1L S50, R WX
XAE T ISR (~1.0 Ga) & A5 — IR
BT AT, T R A T, T 32 DX g — 8 tH A8 1 ot
A AR AT BB oo AR R 0B A= s 5 v
KB B G R)
42 MEES

TR SRR Bl R I A
B X — B T B R R AE R AL A
[F] Py 272 B A AT TR B T AN TR 3 5 55 o AR AR
55 B R A A OWL AL, ER 432 N i R By
- B A K A D TE B R T O oA
A I B 1 B S 5 A R Al R 1 G DA A O (7
PNHESE 20055 3 A 5 %, 2006 WA & L 2007 ; B
BR A, 2011 R4 RAF L 20115 L2, 20135 3
WL 5 2013) 5 5 A DRy 2 F N R B
B- Bk E, I RRE _SL- RN
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Fig.8 Plot of euft)-t for zircons from Hongfengdui granitic intrusion(a) (Y+Nb)-Rb diagrams

of Hongfengdui granitic intrusion(b)
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