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Abstract: Hainan Island, which is located between the Indochina and South China blocks, has undergone multiphased structural
overprinting and complex tectonic evolution. However, the Late Paleozoic tectonic regime and amalgamation process of the
South China with Indochina blocks are still controversial. The newly-identified felsic volcanic rocks in the Lizhigou area are im-
portant for understanding the Early Mesozoic tectonic evolution in Hainan. LA-ICP-MS zircon U-Pb dating results show that
the representative rhyolite samples yield a weighted mean ***Pb/*** U age of 2416 Ma (MSWD=0.9). These samples contain
SiO, ranging from 72.34% to 77.83%, Al,Os from 10.51% to 13.53% ., K, O from 2.85% to 4.85% and Na, O from 1.75% to
3.79%.The A/CNK values range from 0.99 to 2.07. These samples have REE concentrations of 87 X107°% to 177 X107°, and
Eu/Eu” of 0.49—0.65.They are characterized by subparallel right-sloping REE pattern and enrichment in LREEs and LILEs,
and depletion in HFSEs, similar to those of arc volcanics. Their e, (¢) values range from —12.1 to —11.3. These felsic volcanic
rocks are the products of partial melting of metasediments with significant fractionation crystallization. In combination with

other available data, it is inferred that the Lizhigou felsic volcanic rocks can be compared with the Middle-Late Triassic igneous
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rocks along the Jinshajiang-Ailaoshan-Songma zone, and formed during the assemblage of the South China with Indochina

blocks related to East Paleotethyan consumption.

Key words: Middle Triassic; felsic volcanic rock; geochronology; geochemistry; post-collisional setting; Hainan Island.
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Fig.1 Tectonic outline of Southeast Asia (a), geological sketch of Hainan Island (b) and geological sketch of the study area

showing the sampling location (¢)
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Fig.2 Field photographs (a.c.e) and photomicrographs (b.d.f) for the Lizhigou felsic volcanic rocks in Hainan
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Table 1 LA-ICP-MS U-Pb zircon geochronological data for the Lizhigou felsic volcanic rocks in Hainan
FE 5 S Th U Th/U 207Ph/25 Ph lo 207TPhL/2 U lo
11SY-3A-01 574 898 0.64 0.053 76 0.001 63 0.286 10 0.008 73
11SY-3A-02 450 1023 0.44 0.056 24 0.001 70 0.298 14 0.009 07
11SY-3A-03 192 872 0.22 0.058 33 0.002 03 0.301 60 0.010 89
11SY-3A-04 386 942 0.41 0.061 80 0.001 87 0.328 12 0.010 00
11SY-3A-05 432 733 0.59 0.055 28 0.001 67 0.276 96 0.008 39
11SY-3A-06 521 803 0.65 0.052 33 0.001 57 0.285 16 0.008 71
#l—ﬁ!‘lgﬁ% ZUGPb/ZﬁxU 15 Z()7Pb/2(75pb 16 ZO7Pb/233U 16 ZOGPb/238U 15
11SY-3A-01 0.038 62 0.001 18 361 64 255 7 244 7
11SY-3A-02 0.038 45 0.001 16 461 67 265 7 243 7
11SY-3A-03 0.037 43 0.001 17 543 76 268 8 237 7
11SY-3A-04 0.038 56 0.001 18 733 60 288 8 244 7
11SY-3A-05 0.036 37 0.001 11 433 73 248 7 230 7
11SY-3A-06 0.039 53 0.001 21 298 70 255 7 250 7
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Fig.3 CL images,dating spots and **Pb/*** U apparent age (a) of the zircons and U-Pb concordia diagram for the Lizhigou

felsic volcanic rocks (11SY-3A) (b)
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Table 2 Major oxides (%) ,trace elements (10~°) and Sr-Nd isotopic analytical results for the Lizhigou felsic volcanic rocks in Hainan

AT R 11HN-61B  11SY-3A 11SY-3B 11SY-3C 11SY-3D 11SY-3E 11SY-3F 11SY-3G 11SY-5B 11SY-5C

SiO2 76.92 74.83 71.61 70.51 74.03 71.06 71.31 75.56 74.01 74.34
TiO2 0.35 0.36 0.46 0.39 0.49 0.51 0.43 0.33 0.53 0.51
Al O3 11.70 10.38 11.38 10.95 12.07 12.74 10.99 10.31 13.07 13.43
Fe, O3 2.20 2.97 3.20 3.48 2.60 3.17 2.83 2.65 3.47 3.50
MgO 1.73 3.08 3.54 3.68 2.61 3.35 3.40 2.74 2.32 2.37
CaO 0.62 2.66 3.19 4.16 1.13 1.70 3.69 2.54 0.29 0.32
K, O 4.73 2.79 3.40 3.01 4.61 4.76 4.02 2.98 3.78 3.80
Naz O 0.53 0.89 0.76 0.76 0.97 0.85 0.91 0.89 1.25 0.87
MnO 0.01 0.03 0.04 0.05 0.02 0.02 0.04 0.03 0.01 0.01
P05 0.04 0.04 0.06 0.06 0.06 0.06 0.08 0.05 0.10 0.09
L.O.1 0.98 1.31 1.68 2.25 0.79 1.10 1.65 1.30 0.60 0.55
Total 99.81 99.35 99.31 99.3 99.38 99.33 99.36 99.37 99.44 99.79
Mg~ 32 32 37 32 30 42 35 39 33 11
A/CNK 1.65 1.22 1.12 1.01 1.45 1.30 0.99 1.25 2.05 2.07
A/NK 1.81 2.82 2.74 2.91 2.16 2.27 2.23 2.67 2.60 2.88
Sc 7.04 5.09 6.32 5.97 7.33 9.80 7.33 6.23
\Y% 39.7 25.6 29.8 26.3 33.8 46.0 36.8 29.8
Cr 20.7 27.1 34.0 25.3 34.6 30.6 36.1 23.0
Co 3.99 6.33 5.69 5.41 5.20 7.23 6.38 6.00
Ni 5.78 12.80 13.50 11.20 12.30 16.50 19.60 23.00
Rb 124.0 84.6 113.0 93.8 115.0 139.0 105.0 97.0
Sr 82.9 76.6 95.9 84.9 62.0 67.3 89.3 76.9
Y 9.2 13.2 22.9 22.9 33.0 20.8 23.4 23.3
Zr 186 178 246 205 412 221 219 227
Nb 9.10 7.19 9.64 8.19 10.50 11.20 9.10 8.66
Ba 562 709 675 543 1090 800 989 474
La 20.2 19.1 25.7 29.1 37.4 26.9 26.9 23.1
Ce 41.2 35.5 54.8 60.0 68.4 55.2 55.7 52.6
Pr 3.75 3.99 6.19 6.90 8.52 6.28 6.54 5.88
Nd 13.3 15.4 24.9 26.1 32.6 24.9 26.0 24.5
Sm 2.10 3.17 5.27 5.33 6.83 5.05 5.67 5.12
Eu 0.40 0.64 0.88 0.91 1.09 0.77 0.86 0.74
Gd 1.54 2.82 4.35 4.78 6.16 3.73 4.29 3.86
Tb 0.25 0.43 0.75 0.81 1.00 0.63 0.63 0.63
Dy 1.23 2.50 4.43 4.70 6.17 3.71 3.78 3.64
Ho 0.29 0.46 0.84 0.88 1.13 0.79 0.73 0.78
Er 1.01 1.60 2.56 2.66 3.59 2.43 2.31 2.39
Tm 0.17 0.26 0.40 0.39 0.53 0.36 0.32 0.36
Yb 1.37 1.76 2.50 2.61 3.50 2.44 2.25 2.35
Lu 0.26 0.30 0.41 0.42 0.55 0.39 0.37 0.36
Hf 4.58 5.38 6.68 6.05 11.60 6.14 5.76 5.72
Ta 0.50 0.82 0.71 0.66 0.83 0.78 0.62 0.56
Pb 10.7 15.2 15.8 11.3 16.2 16.2 19.1 15.1
Th 7.86 7.96 9.75 8.87 12.10 10.00 8.36 8.04
U 1.89 1.81 2.57 2.30 3.12 2.41 2.37 2.09
Eu/Eu” 0.65 1.38 1.72 2.04 1.98 1.54 1.59 1.74
(La/Yb)x 26.6 18.8 35.1 39.5 39.3 31.9 41.9 43.8
(Gd/Yb)x 0.58 0.56 1.18 1.33 1.36 1.01 1.18 1.39
8"Rb/% Sr 3.209 3.209 3.417
47 Sm /1 Nd 0.124 0.124 0.132
87Sr /85 Sr 0.751 057 0.746 798 0.751 993
20 6 11 11
M3Nd/ M Nd 0.511 947 0.511 922 0.511 919
20 6 11 11
(87Sr/36Sr); 0.740 1 0.735 8 0.740 3
exa (1) —11.3 —11.7 —12.1

T vz (Ga) 1.67 1.71 1.73
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F A TE R 1 KL A R AR £ 0 R 2 REE A8k
T87X 10" ~177 X 10 °. 7 BR AL Bt 1 A v AL ] fit
(J 6a) [, Fi oo R L 4r 2 Wos il LREE & 219
A A R R ER L R R, (La/
Yb)y=7.05~10.58,(Gd/Yb)y=0.93~1.58, Eu
TS H I (Eu/Eu’ =0.49~0.65) , H B/ HAF 26
LI T M = & i Al 6l 48 5 kil 5 (Wang
et al.,2010) . FEf R 0 2 bk W & (&l 6b) , 75 B
R I A FF AR R B 1SR A1 & (A Rb, Ba
), gmyioc R, A Nb . Ta fil Ti 155,

T 5% ) 1 P — I 75 A5 V) b DX R P LA R R
H(LOD/NF 3% (0.55%~2.25%) . R WA Hmi th
J5 A 28 32 5 B0 1 KU AR R ) k. A s T R G 4 1B RN
T o R Wk R &, A B BT Y Ba, St Ti Al
Eu 55 5 FRAE , U W] 5 98 A6 38 Ak o A% v 7] 58 A7 7 B
PER A RHS A LR = BE 1Y 40 B 45 AR 1L 0 4,
S E La—La/Sm B (8 Sa) FayaF B Rz E
B M K s B S s a5 AR L 7E Sr—Rb Bl i (&
S FI Sr—Ba F R (K SOt —EREMW
B BEFRHC AT I B 45 Y

AT TR K A3 HE i A/CNK 5 5 (A/
CNK>1.1), il R A A A SRR, & Y
b 58 B A T SR A (1) & 588 B A Cn
B RED BB JE Bl (Wang et al.,2007)5(2)
N TE & K S5 08 T #4344 Rl (Ellis and Thomp-
son,1986) ; (3) Z4 41 Jii %4 2K 19 /3 5+ (Zen, 1986). 8%
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H1 Sr (RFAE (Zen, 1986) 3% 5 BT AFF 53 ) 735 A% 1 R 7
KL B 3SR BT 5 Se B9 R AE S AR 2 — B
T R R A TE K SRR B TR A e AR
2% ~5% ¥ IK (Zen, 1986 ; Patino Douce et al.,
1990) , 17 3X B 17 5L T2 1 11 25 3 2 Hh 8 90 BB /N B
WFSE BRE B 511098 =B 2848 59 A AL 0 s R 1k
SEHRAE L AE (VT St/ Sr); — e (¢ B F 42 30T T PG R I
B =Ea S BAE K A X (B D). e AN, I
B =R A TR F A AR DR A 0 43 il
(Peng et al.,2013) , K It . #E DU 25 A2 30 1 14 Ak 1L 2
A RE VR T B A0 AR A 1 o 4

PR P L 1 B 43 5 L TR X %% D) AH 6. i T
i CaO/Na, O HGAE 1Y K/ E ZAR M T RHS A /Kl
0 A, 5 IR R R ) 8 6, B I CaO/Na, O
b (B BE A% 45 - b F8 7 TR X 1Y A% 43 (Sylvester, 1998).
FRBFFEREA B CaO/Na, O HEHII KT 0.3, 558 F
AR A TR 5 DX 7 AR 5 A 45 T AR A ) CaO/
Na, O FAENEE (>0.3), FERRHE A & K 08 X 7=
A= )8R 3 48 R AE B A (CaO/Na, O HfH << 0. 35
Patino Douce and Johnsto,1991). R/}, #£ Rb/Sr—
Rb/Ba Bl b (& 9a) FF 5 A28 9% T 30K 1 0A 1)
A8 78 (AL O; + FeOT 4+ MgO + Ti0,) — AL, O,/
(FeO" +MgO~+TiO,) E fi i (&l 9b) , &5 43 K i 45
TR A AN AR E N ES X AR5
Bl T N0 30 4 0 il %) DX 3% RR AT 45 A o
BEG A BB Mg® (C>30) {8, AT LU I 75 4% V4 iR
ML TR X R A A ORI
X, [ AT BB — A KA S 5.

20
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Tk B T R A i Bk (B Bk R R = D)
W50 SECE 21 TiO, HEAHK, FL ALO,/
TiO, o fH REAS AR U Mo Fs 75 5 i 47 B AE i 2 28 A
AUTEFE (Sylvester, 1998). 24 AL, O, /TiO, b {E# & B
(KT 1000 JE BGHR BE R IR (825~900 °C) . 24 AL, O,/
TiO, HAEEARE O T 1000 1 AL BE b = i (900 ~
950 “C) (Sylvester,1998). %% & 18 R P K 1L A L 5 1Y
Al O,/ TiO, FLfE /N T 100, 52 B H 3 4 6 mil (1) 35
JE Rl (875 °C ) I e il R 5 A R O R 1 Ll
e S TR R pe Ui TR 58 o B T A B Y 3 B X T
IV I T BE AR (<2875 °C) L HLifs K M7 ) I s il
1 $ 2l g DR 3R i 3 TR T S A 0 I B A
(>>875 °C) o &3l 2 sl A K A IR AR AE F 5 B o
Wy BT AR TR R CRPHRTT 45, 2007) .25 F ik , 74 B4
R PE LR T b b oe i AR DR 32 31 R BT 9K
JEARAE T 5 2 0 43 i S5 28 D7 — 2 8 8 1 4 o
i VE R 9.

52 MEBEX
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i Pearce (1996)

LT Bz 110 e 2L 7R 1 M v = 28 19 1A A FTAE B
AUA AR, 201 D). X 8 Ttk s MK S
RS A B I FE R W M B 76 240 Ma A 2 A
Jei 1 LA R B AR B BT A0 5% A B, 7 R I8 TR 1 ok
A LEN =B EANEAES BR
T I HRORIT D S B 2 ] Al S A S 2 T
B & 45 (Jian ef al.,2009; Fan er al.,2010; Liu
et al.,2014).

kR 22 (1 BF T R WL FE e AR AR B R R AR AR
BF 30T 9 T % 1 ) 325 Ak 5 R R R T Y B BB
K AEEBE M PES A BB MR L e al.
(2002) F1 He et al.(2017) X} FR1Z — B B # X £ %
REE S e Rt Rl X N | Rl N E e S a2y
Fad EFEATRE LG AU & VPV — R I — R
MR — RBEWRE TIG R Li et al.(2006)
BB BR S5 (201 D 7E Ld8 1 ML X 3R 45 T 267 ~262 Ma
S0 A SC BY T BYAE B R . B ST M 4F (2013) A
b 238~ 234 Ma ) 2% [ XU 3042 A CE 1Y R IR 5 oy
A S0T A R ARF I DT 5 R O A N b T 4 YD VL — S
L —#A Al A A3 A A R — i R =& A
B i et al (2012)FE S H 1L T 250 Ma
N A e = MK A 241 & Liu ez al. (2015) 7E 5
A M R BT 247 Ma By M) Sk 3 F15E K P& 1k €,
165 5 Hor 38 K AR B A e (O fE N — 11,4~
—10.6, 5 Frif 5% 1 25 AT TR M K LA 1 e () fH
FZIE. Liv et al . (2017) B FE T & Hb XU H T B W
T 233~229 Ma Rlf 18 5 A 5 0 57 BT S B4R i) B
ZEMRK T A EA S £ S-Nd W7 % 4 8%,
e (1)/DF—10. 53 Wang et al (2018 WF5E £,

S VDIL — A I — b By 43 S0 /NG 4 b 1Y) (] i 4
F1J5 il 48 1) 6] 43 910 Ky 247 Ma #l 237 Ma. LA AR
KD — W =S e, &V — = — i H
P 3 4 AT () 6l 4 — J5 R JRE 1) 4 15 e IR T
M AR — = & R 1 A R T
R BT ) 3 R LV Y A AT X LG BR T S Kl
RN ST AT N 1 R I B S T B AR S b X
AR BT VDA R AT T X BRI 5, O AE B b R
T DX KT NW. ) A7 € i T vk 8 A, B
HIE K & B0 A Ar BEAE R N 242 ~
245 Ma, 1 7€ B[ 32 fili B A6 58 4% 5 L W0 s — 3 1L A
Song Ca-Rao Nay %5 i1 % Bt %) 49 ¥ 85 47, HoAy i
FEAE TN 4F 1% (254 ~ 240 Ma) 5 A & — 3 (Lep-
vrier et al., 2004; B # Bk %%, 2006; Zhang et al.,
2011) B 5% 3% BH 25 A% VA R M Ll A vk B Y b
&SR NS I L R A & T
T—R2REINMX ER P E =850 kil aFod
B b =SS — WK H R E AN B G 3 55 (Peng et al.,
20063 Zi et al.,2012; Wang et al.,2018) .75k 14 Hb X
AP LU Y i AR T 3R B LR X R AR AR, B
4 S A K AE N E R AR, OB R R
(241.1 Ma) £ =71 Hb DX — I\ A 9 lf 48 )5 1) 25 2
VRIS ], 5 4 VYT — S 2 1l — by f) 2 Al P9 il 42 )
FRAEHAER 2 AR A (Liu et al. . 2014) 2551
B A AR ARG T RVAE X B I R R T
ARG RN EN Bl pe 2 1] A O ob T B BTG L R
240 Ma 2247 #F A B J5 Rl 43 P15 . 1 B 30 42 g Bl e R B
B BRI S5 & A AR R BR U O B I, B
ST R AR A s il TR B T 7 B R PE K 1L
(Liu et al.,2014,2017; Wang et al.,2018).

6 45t

(1) ¥ 1 5 75 B8 M X R 1 K 1 LA-ICP-MS
B U-Pb AEIS ly 241.145.8 Ma, N =& i

(2) 75 B X R P I HoA & AL O, Fl4e
R CHERM T EMAKE FRATE. 7
Nb.Ta Hl Ti 45 & & 58 00 2 SRR, Ry 8 BT RS &
O3 T I 28 1) — 2 R 1A 43 B 4 T I PR

(3) 75 B I PR M 1L T B il 45 AT 5 5 1) A
AT L 5 IS R R RO O T LR A e, IR AT
PLS &V — 32 1 — W S MG Y v — i = & il
IR IEATRE L.

B FIME R RE AR T N E LM TAFFE
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