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Abstract: Thailand is located in the core region of the East Paleotethyan Domain, preserves numerous tectonic-magmatic belts
related to the subduction-collision-closure evolution of the Paleotethyan Ocean. However, the study on the Early-Middle Mesozoic
volcanic rocks in the Loei zone remains unclear and the related petrogenesis and tectonic setting have not been constrained.
Therefore, this study carries out detailed petrographic, zircon U-Pb geochronology, geochemistry and Sr-Nd-Hf isotopic studies
on the Late Triassic volcanic rocks along the Loei zone in southeastern Thailand. Our study along with regional comparisins
comprehensively analyze the Late Triassic magmatism and geodynamics process in the East Paleotethyan Domain. The study
samples include basalts, rhyolites and dacites, with Late Triassic zircon U-Pb ages of 204—200 Ma. The basalts exhibit
0.703 98—0.704 00, ey()=+5.0 — +5.3, ey {)=-+0.3 — +15.5. The
felsic volcanic samples exhibit A - type characteristics and share similar isotopic compositions with the basalt samples, with
("Sr/*Sr), = 0.702 71—0.704 72, ex(t)="4+4.0 — +4.2, ¢,(t)=+6.8 — +16.0. Geochemical characteristics indicate that these

basalts originated from a depleted OIB-like asthenospheric mantle source, while the felsic volcanic rocks possibly originated from

characteristics of Nb-enriched basalts, with (*Sr/*Sr)=

the low level partial melting of these newly underplated mafic rocks. Regional comparisons indicate that these Late Triassic
volcanic rocks were formed in a post-collisional extensional setting, representing the latest magmatism after the collision and
closure of the East Paleotethyan Ocean. Comparison of chronological data shows that the Loei zone and the Chiang Khong-
Lampang-Tak zones share similar Triassic age-spectra pattern, confirming that the Loei zone also recorded the collisional and post-
collisional magmatism related to the Eastern Paleotethyan evolution during the Middle-Late Triassic.

Key words: southeastern Thailand; Loei zone; Late Triassic; post-collisional magmatism; East Paleotethyan Ocean; petrology;

tectonic.
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Fig.1 Regional tectonic framework (a) and simplified geological map of study area (b)
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AHZE AL, BE B Fe,0,t, ALO, ., TiO, . MgO . P,O, il
Si0, &k 56 6 &, 1 CaO . Na,O .K,O 1 SiO, & B
WA R (M 1).
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BB B A bR AR £ oT F L B BOR KR A
HREFHE ORGSR TEMR L TR, LW E
1) Eu 55 (& ba) . Ji i Hb i b o Ak B o 25 1k 1) (]
BoRZAEMYEEGYBRTR IFEAREN
Nb.Ta.TiiE 5 & , X L FFAE 5 88 (1) 5 98 L5
FLCE 5b; 4 Aguillon-Robles ez al., 2001 ; Castil-
lo, 2008). & % i Jk 125 A i 1 B4 £ o0 2% it I
L BA B0 Eufi 7% (Eu/Eu'=0.59~0.73) (&
5¢) . J5 I b A o A0 fRCEE 0 2 Ik I I O R DL
ERETHEAILE (R U)W i & o oc &
(I Nb, Ta.Ti) A FEAE, IJF H A 2% Ba.P.Sr i
T S8 (1B 5d) . 38 2o $cHE W Fost b & 3, 48 SOy
9 BT 1l B 5 B AT R Ol E AR R
Fii A F1 sk i o R e 43 185 2 (] 5e~5d ;5 Qian e al.,
2017a; Nualkhao ez al., 2018; Shi er al., 2019,
2021; Uchida ez al., 2022, 2023).

LR AR IR (TSr/*Sr) JE R 0.703 98~
0.704 00, ey (1)} +5.0~+5.3. T K B i ok 1l 5k
il ELA A ZE L B ) BR (Sr/*Sr) He Al Ry 0.702 71~
0.704 72 Fl ey, (O {H N +4.0~44.2. fF DL 2 k1l
FrRE S SroNd R 38 20 B 2 Bl XS T e = 2 flf
5 JOl g (0 B R OR [6)F 226 Ay P9 R A6 B

A, H O &G T 85 g ot (K 65 Qian et al.,
2016a, 2016b, 2017a, 2020; Wang et al., 2018;
Uchida ez al., 2022, 2023).

4 e

41 =AKE

e A0 B R v, A L R BN i T E (i
Th.La.Ce.Sm)fE 5 25 245 fi i 2 vk i AR b 5218
{B7EFR 53 45 Fal ek A v A8 AR AR AR SCRIF Y X A A
i B Th/Ce H {H & 0.03~0.04, Th/La b 8 &
0.08~0.11, ZE AKX F K Fifi #1535 ffl ( Th/Ce=~0.15,
Th/La =~0.30; Plank, 2005). 7F La/Sm-La K f#
o (B 7a) A S VR A R A0 0 Al o A R S B
IR B ASfE Y Cr NiFT Mg A, 5 B X 26 20 R 7 B i
FE 2 AL Y B B b Rl BB 48 D5 T MO A RO A 1
Sy ES AR L A 2 80RE B B SeofT Eu 9 1E
Bk SRR 45 S CaO/ALO, Fl Mg™ 22 1] i A5 ¢ 1k
WA AR T RO AR AR E
S5 S AE F (IR 7h) L R0 1 e 11 2 3K HL A IR La/
Ta L fH (8~15) , 52 24 £ Rl i VR 2 J5 7% o (H &
M A (La/Ta>25), 1 La/Sm HAE JL-F R F A
Ax ARTE 22 B b 5e ) IR Y J5 La/Sm b 25 110 1Y
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KNS LLE gk 4E 4245, 2004 ) . 40w FT R 1% 4R
FEB BN ER LRSS, RS X
A ALY L 435X (& Sa fi 5b) , H A B 5
4 Sr=Nd-HI [7] £ 2 41 ol (&I 3R 7)), 3 26 b
FRAE 25 5 FE S AR A La/Ta o (H (11.04~14.44) il
B FaRE Y La/Sm HAE (1.90~2.51) , & H X ik &
FE S TR b 1T AR A B AT A i A, LT AR
i A I A SR e AE Th/ Ta~Zr K fit v (]
7c)  FE A E OIB Mg (4 53 A i 3, ik — 20 Ui ] 2
FRE L B0k [ 26 OB HAF 14 5 451 4 I P8l b e
JRIX .

B L A i )RR AE G B 4 LREE A Rb
US KB TFHRAILE,HNb. Ta TiIHEHGMmITE
AR T 45 HEA B R A Eu S5 5, R A I Ak
AR EERH A W B A 5 AN A R
) Na,0 +K,O ff .Ga/Al fl FeOt/MgO H {H H. & %
Zr Nb Fl REE JCE , i SER¢ ik A1 S A (1) A LA 5 77
AL, 72 Ad AR S AR TR PR AT A BIAE R A X
(4 Whalen ez al, 1987).A B AL 5 75 TR A S A4
B A A B B A B 198 B B (40 Collins ez al.,
1982) , i b IH 3 W 58 45 Hh 1% 2 K 5 T kLl 5 R

B B A R IR E #E 805~836 °C (iR E A
821 °C) , X AN B = T S AU AE 5 7 19 °F 2 i
764 “CHI TR AL b 4 09 F 3 781 °C(King et al.,
1997; X & 545, 2003). KL, [ iR REAE 3 F B AR DF
FE T KL AR AT A BRUAE 4 YRR AE

H AT X F B AT A BURRAE 9 4 58 T 2k 25 19 AR
R SEALHE 1 (1) Hbo7e B8 8k T 5 A 1 3 40 I il
(Whalen ez al., 1987; Frost and Ronald Frost,
1997; KA 25K AR, 2012) 5 (2) Ho B Pk % 28
IO B 4 S VE T (Vander Auwera ez al., 2003;
Namur ez al., 2011) ; (3) 1 5 3 Pk 4 9K 5 Hb 76 ok I
£ 4 BT 4 9K 1R A VE ] (Kerr and Fryer, 1993;
Mingram ez al., 2000). 41 T 38 4 3 51 kL5 A i
HLAT M AT 5 9 S10,(64.44 % ~70.83 %% ) A AR )
MgO (0.66%~1.91%) , Fe,0,t (3.62%~5.82% ) FlI
Ti0,(0.61%~1.00% ) & &, & £ K& 7 £ 1 LR
(Il 5¢ 1 5d) , 32 26 RFE 15 08 5 5 S AR T 7= 90 1 Al
7 AR 7d i ZE R S LA VR A TR )
iz 98 X O & O KR BT IR AR 8 4K 3 T (Sylvester,
1998). Ak, 3% BEFE i i85 X PN R HA 19 & 25 R A
A7 — S0 B BUAE I FAH 25 Sr-Nd-HI[7]
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Fig.7 Plots of La-La/Sm (a), Mg -CaO/Al0, (b), Zr-Th/Ta (c), Rb/Sr-Rb/Ba (d) and partial melting degree simulation (e) for

the volcanic rocks in the Loei zone of SE Thailand

& ¢4 Liu ez al. (2021) ; Kl d §ig Sylvester (1998)
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1 28 21 A, 3 SRR AT 28 B 3k 2 K 3 i ok L A T e
A H5IZEZRA IR IR X ARRE A SO T 57
T e A AR A AT AR AOL L S L T S A S A
JCEE BIEAE g [ AR BE A 0 AR 5K 06 o ok LA A
W F + oC R B E K A8 X aCA B A ml R B
15%~20% M3 FlH (F 7e) , 3X — 25 5 R BT A7
B kol A T DL % E R IR R 0 A &
1596 ~20 96 ARTR 8 43 J w1 T A
42 MEEX

AR P b DX A RO B AR il SR A AR
FRAF G5 S MK Ak 27 Ko b 5t SF A 08 D0 5% ) 2% B ol AR
BT PR AE e B e 5 R = ) [ R 2 1) AR A ol
HAER =B (~237 Ma) A RAH A, K EHl
RF i 3 A ) VL 4 S B Sl Bl R 1 A
e (U0 Feng et al., 2004; Ito et al., 2016; Wang
etal., 2018; Yu et al., 2023). 3% 2 J& 88 1 K 1L 2
K 1) 399 0 T B A A R T U0 AF 0 0, 3R DT AE
th— i = S (~237~230 Ma) , 75 1 . 32 5 i e BF
BFHTH AR P E R G R AT
] flf 48 () % 3% AE H (40 Peng ez al., 20135 Qian
et al., 2016a, 2016b, 2017a). Z J& 1E M = & it
(~230~200 Ma) , & 4= Wz )7 W g S it 1 s 25 3, 51
A 29U P T DT S BT RO A Y i R S R AR
AR A I 28 1 RO 28 B o 2 5 45 b IXE A
T LA R RN AR AR AL B A A AR SR Rl A S A B A
( ®] 8a; Ul Searle ez al., 2012; Oliver et al., 2014;
Wang et al., 2016; Uchida ez al., 2023; 437K 3 55,
2024) . M A SCHIF 5 1) 2 [ 7R A 38 B8R A N & il
KB A R B RS S e = B i (204~
200 Ma) , 7£ B L J@ T Rl 38 5 o B, HL5 X3 Il
78 e FE At % L — 7R ok L Je o 3R 28 b X R S
AR I LA A — B (4 Peng et al., 20065
Wang et al., 20105 Dong et al., 2013; Qian et al.,
2017b; Uchida ez al., 2022, 2023; 4% 7 Bt % |
2024) . W Ah % B AR T T kLA B AL
P Sr-Nd-HI [R5 28 21 1, 355 70 45 il A 400 445 SR 2 B
T T K L A AT RE Sk IR T T I AR 1 S A A TR
JEE 8 4 44 Rl T T B L 33X 2 R AIE A 5 004 2 1 Y
H 4 F ZE L ( 40 Davies and Macdonald., 1987;
Frisch et al., 2000; Lietal., 2021).

WA I BN 3R R 0 BT Ll S A
O3 BAT B R X IR A TR b BR Ak 2R R AE
FWEAT4 95k A BA OIB #HE /Y = 1 b 8 Y5 X

FIUHT I A He 1k e i 3 o3 sl — i s B X A B
TG H 5 ) T Bl DX I e R T ORI AR L X R e
PR RT DA 9IRS 42 1 Ao R, 1 AT A2 lf 48 /5 i e
244 5 (W Brown ez al., 2002; Wang et al.,
2010; Liueral., 2017) fENEMEE R T HHR XL
A K E-MORB 9 3k fk 22 45 F B B A
Nb F1 Ta i 5 5 5, 6] B B A 85 75 3 19 [ 67 3= 20
AL (4 Cawood and Williams, 1988; Fan er al.,
20105 Liu et al., 2021). 1 A SCHF ST 0 2 88 75 FE i
T B R 45 5 B B, HEL A B 2 ) Nb #il Ta i 5%
(&l 5a 1 5b) , 3X L RFAE 5 9005 4 Hh 75 5% 19 e U5 AH
£ (1 Qian ez al., 2016b) . 75 b 3K Ak 27 F10 51 & i (1#]
9a) Hr, 2B A i L o3 A R AR A D i A
HA A BUFRIE 094 98 BT okl (6] 08 T 52
U ) R R AR A T S 22 Rk — 2 R
A1 A2 B F 25 (Eby, 1990, 1992), Hord A1 A
TR SR SO N A AR 7 1L S, A2 LR R Rl TS
i Jr 5 S e MR Ak 2 0 0 R A b (8T de) , A SCHE
GERE i V& A A2 B DB, T 7E Rb- (Y +Nb) & fig
(& 9b) , B i 4 vh v ACHRIE 38 5 15 5 B0 L AR X
B R R R RE N SR A B EFE AN
B VM URR ) ) M A Z b (10 Ridd ez al., 2011) ,3X
SERRAE HE — 20 U W] 92 28 BOBL g =Y ok L 5 AT R
TR T il 5 S R R AT iR e - =B
T, B S Bl e b5 4 ) il Y Ok A il 4 A B0E A R A
5 7 0 40 35 R 13X 22 S5 A A R DB g S i 1 Al
o B R o U P Mg 1 TR T R T DX P R A R
Jr AT BB IS Il S R A Al v — R AT A — Al
B LA AR AE B AR SORE DG K B LR A
£ AE P AE 230~200 Ma(Barr ez al., 2000, 2006;
Srichan et al., 2009; Wang et al.,2010, 2016; Qian
etal., 2013, 2016a, 2017b,, 2022). H4h, ZERF 5T IX.
2 53 1) ORI € b X A [R) R R A 200 Ma 2 A5 (R 4E
B 5 40 (1 Uchida et al., 2023) , ¥J3FE52 7 75 e =
B T 0 A 32 DX A7 AE R B i AR L R, AR
SN N BEE R E L EPRXIER T — &R
A OIB F#1IE 1Y & g FE M, [F] i 412 1 3 25 307 IS 1= 1Y
FEVE 5 R A IR B 43 4 il O T B BT AR BF Y
R g Tk Ll (] 10).

ZEE X BN AR T T ORI 4 4 07 e A
KW KB ENTR A 2R E 5 o] A k4B W & =
B, AR T R RS BN SO S LA A
AH 5 1 A7 A 2 B dl E AT T I R 2 B AR A A R Y
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[l a #i& Meschede (1986) ;

€l b #f Pearce ez al. (1996)

P10 AR R 4R S e = 5 b i 4t fi e

AR FID % E AL P AE 350~304 Ma s 7 I
— H¥Fe B = &t (® 8a; Kamvong et al.,
20145 Qian et al., 2015; Yang et al., 2016; Shi
etal., 2021). Jorp 5 90 S AR N 3 200 A5 7 %% ]
5N BN 238 25 DO X, AR % 4 P AE 278~241 Ma
(Kamvong et al., 2014; Salam ez al., 2014; Fanka
20165 Shi et al., 2019; Wang et al., 2020;
Qian er al., 2022). 75 % 4if #b X ) 5% 19 ¥ 43 237~
232 Ma 1 K Ly 5 45 Ak T Ay () i 48 25 A T 1 7 4
(Shietal., 2019, 2021). 1fij %% E Khao Khwang #4 4
b X H 5 1 224~207 Ma ik 1L 2R B 2R R
e R 258 P 350 b IX S R 1) 232~191 Ma 4L 4 5 3 4k
fift 8 g Bl 8 ) e SR A 9 7 9 (Arboit ez al., 20165

Uchida et al., 2022, 2023).1fi 4% SCHF 5% (1) 28 [5 4R 1
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Fig.10 Tectonic cartoon showing the Paleotethyan extensional regime following the post-collision during the Late Triassic
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