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Abstract: The Tethyan tectonic framework in Southeast Asia is complex, especially the tectonic evolution history and tectonic belt
connection of Luang Prabang-Toei tectonic belt on the western margin of the Indo china block is more controversial. Basing on the
geological mapping work, we discovered for the first time a well-preserved ophiolitic complex in the Namhonr area, northern Loei
tectonic belt. In order to explore the attributes of the Loei tectonic belt and the regional paleogeographic pattern, the lithology

identification for the ophiolitic complex, zircon LA-ICP-MS U-Pb dating forthe gabbro, paleobiology and major and trace elements
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for the radiolarian chert and reef limestone are presented in this paper. The results show that the outcroped end members of the ophiolitic
complex include serpentinite, serpentinized peridotite, gabbro, diorite, basalt and siliceous rock, which display a complete sequence
of ophiolitic complex. The LA-ICP-MS U-Pb ages of gabbro is 350.4=+3.3 Ma, indicating the gabbro was formed in the Early
Carboniferous. The coral species in the oceanic island-seamount are Thamnopora sp. and Paracravenia sp. which belong to the Middle
Permian. The geochemical characteristics of the siliceous rock indicate that it is of biological origin and the sedimentary environment
is an ocean basin or an open basin environment. A total of 30 species of radiolarians have been identified in 9 genera, which belong to
the Middle Devonian-Early Carboniferous. The results of this research reflect that the ocean basin represented by the ophiolitic complex
in the Namhonr area has a long-term evolution history, starting from the Late Devonian and continuing to the Middle Permian, the
evolution duration is at least 135 Ma, indicating that the ophiolitic complex represents the residual Paleo-Tethys ocean basin, not the

back-arc basin. We believe that the Loei tectonic belt should be connected to the Luang Prabang tectonic belt to the north, the Paleo

-Tethys Ocean has existed in this area since the Late Devonian.

Key words: ophiolitic complex; zircon U-Pb age; geochemistry; paleobiology; Paleo-Tethys Ocean; LLoei tectonic belt.
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Fig.2 Geologicalmap of namhonrophiolitic complex in Loeibelt
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6 B I M DX e — ¥ L B S 0 )

Fig.6 Section of oceanic island-seamount in Namhonr area

226 W AWERBEBE IS0 A MO
XA T B A O B R SRR A — R, JUR
L2 A RLIREE M . RO A R R A A
R R ek, BB RCREE K R 0.5 mm
fidi & 600~T70% Z 8], M 41 &8 o> C e s £
b, JRy B AT L AR B AR 4 (I Ag) |, g 40 Ay 2F 4R 78
fi s ARG R, S SOCRHES M AL S S5 b .
FOEA S BB —F AR AR A EREIR A,
A e RLEAE 0.4 mm 224y, 2 AR W], 40 58
AP I 87, 2 W A BN A SR 2R
Yy IR RLR 2 A TE T AR 23 A (B 4h).

227 FRB\BULER 1EE MR XITERY
Kol a5 BT R ER A 2 22 18] OC & Y S I ) T
(E6, 7)), A& ZH X kR #h A 2 5 L lE
SRy — LT XUZ S5 R O X i, T O A
Yk Ik o, A Z 0] RS i (B 7a) . R K S
2 il AL R B R s Bk R B R A R
A, AT RR A L R S A YU R A (B Th). A
Yk I E T AW & =R B 7500 DL b, EEON I
(& 7¢.7d) , 30 1 %8 5 0 2 I F0 J&E 8 Thamnopora

sp. Fl Paracravenia sp., it J& B A v — S ik
2.3 WHWEERX

RN stiR 2 2020 1 3L E i s AR e
VERT, 30 S ) e e sl g A2 B/ D v 38 0 1 3 )
A A IR o e Bl ) A8 B T . g il A o ik
Jo 5 o B 22 0o B — 3 TP R T R R B 3 AR A
BAEH L JE R T 8 A i (B 8a) 55 e b K& %
APE R BRAE S HEL 1 B Ry 302°.278°. 5 A
T 7R AR ot e %o o — AR B B 2 e L LA IR 2L Y
W U IE AL . 24 W SR M AR IR A A A TS
o YU 52 B[R R B ) 0 0 D)8 A e AR e
AR BN IE UASR FR A8 45 (P 8b) 5 BE T M i) 5 B
AL, 22 VL B S B, A 20 B A A i
I R H B A UBE b THT B S, N & B e e 1
B (1] 8c) , IR s A4 338 1 ~F- i 490 44 B U1 3 5 77 1)
RAATH YL, S Y17 ) w AG ; [F RE A A
IR I A ) T LU B B IR A
W 38 K & ], I BRI S Ze A 3 vh Y
I .56 = AR DUA A R 8 B Bl D A (1
8d) , AL AL it )2 Bk



2878 HiEkF#  htp://www.earth-science.net 547 5

F7 RSB M D ) — T B AR R
Fig.7 Field outcrops of oceanic island-seamount in Namhonr area
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Fig.10  Zircon LA-ICP-MS U-Pb concordia diagram and weighted average age of gabbro from Namhonr ophiolitic complex
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1 1 3%, TFe, O, -1 i i 40 %% 0.45% \MnO -1

P11 R SR SR s b ik BUA 7 BT R 2k
Fig.11 NASC-normalized REE diagrams of chert from Nam-

honr ophiolitic complex

J57 5 43 % 0.011 %6 K,O P35 5t 1 43 %1 0.269 % . TiO,
V- 34 i 43 $00.033, FRTE 78 T BRI e g o v Y Ak BT
HILTPA S R TURRY) .

BE T A B OC EARAE BoR B R AR LY
REE 4 (2.69~56.57) X 10 °, - #] &y 20.04X 10 °.
W Lo RS mALETUA bR LS BRI L5
5o B B 3 % (/] 11) , LREE/HREE 4 2.37~
13.63,FH{H J 5.11. Ce Al Eu 3 % BEBUH 8 A X
I3 9 R 8Ce=2X Cey/(Lay+Pry) #l SEu=2X Euy/
(Smy+Gdy) , 15 3] 8Ce 5 A 0.55~0.81, SEu {H A
0.91~1.21, L £ B H 55 19 Eu 5 8, Ce 5% % A X
iRT
4.3 FHHAE KK

BN s S S v %) B IO A AR R R O Ak A
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[ TN e B e D K (BN A R (B0 €T
HOXE LSS RE Z Ah AR UCHE B b M R R 9
J& 30 A (& 12). i ik % %€ , 41 4 Stigmosphaerosty-
lusvariospina (Won) , Trilonche sp. cf. T. parapalim-
bola Wang, Stigmosphaerostylustortispina (Ormis-
ton and Lane) 7E P 1Y R 2135 J@§ T — R A 4e 5
ARG R b i B AR R R s
R Triloncheminax (Hinde) , % Fi 78 4 3K 38 Bl N
B4 a3 A, DL T R R I AR 5 R e s 22 Ll R
B 3 4 LR L DK LV L A 5 [ A TR P 2
EVR B G R Triloncheminax 245 W AL A1 . &
TR AN FE 1Y Rk 5T rh 0 i s g XN
R A A — A A

5 Hig

51 HEREKERTRARE

T J0T 2 i B DR 288 78 AT 3 oy A0 PR e DB S A
A= Wy LR R ST . — R U, BARVE B R e 25
FORE T A Min Fe % o0 2 & it & AR, T ALY
WS SAEERE R RS 54 X, Wk
i A g Al Fe Mn % & & Al/(Al+Fe+Mn) iy
LU (B & 0 T 0 0 R T A B R R A SR B
(Bostrom and Peterson, 1969). fif AWF5E FE 0, 1k it
1 AL/ (Al+Fe+Mn){H — Mt #£ 0.01 F1 0.6 Z [A] 4%
b, 1B /N AR 38 B ) A, B R TR R A L
{HYEE 2 0.01~0.35, 4= W W IR RE BT 5 LU AL R 0.45~
0.75(Adachi et al., 1986). B Jif ik i 7 19 Al/ (Al
Fe+Mn) il 4 0.56~0.83, F- 11K 0.65, 45 75 A<
WHE T AW A . A AL-Fe-Mn = 1 5 5
P (B 13a) il LA, 1116 B B 4 vk
AR W R R R T 3 TR 22 P sRR O, [ B AE AL/
(Al+Fe+Mn)-ALO,/TiO, &l fi# (& 13b) BT A k¢
sty 131V A0 A AR AR DR L H TR A R ALO,/
TiO, b AF H BT = a3, 4 I 32 3] DX 0% 1 5 9K 0
A FZ A

Eu 55 2 ) W ik T 25 2 5 A7 78 PO DT B
FH B B s bRk . 2B P B IR K TR
FE T 25 A0 00 ZARRAE A B Eu S8, T AR
J PR R S 2 — M B O Y B S, L R
& 7% PO B 3 (Frimmel, 2009). 224 11 14
B i ik A R B B B ) Eu S (B 11) ,8Eu
SIS R 1,04, [R)ARE 28 B0 H A 0 1 DR A SRR

ALO,/(ALO,+Fe,O,) [ L B A2 H W ik 57 75 1

TURRPR BE 1Y H S48 b, e ) 2 DX 43V vh g AR Bt 34
GeAEE . WHRI L T R A I /D T 0.4,
K Fifi 21 % Bk BT 5 09 LU AEL A 0.5~0.9, 26 14 1 77 i
oA E BT A 1 ALOL/(ALO,+Fe,0,) L fH
0.53~0.77, 4% 7~ UL B30 55 AF o b A, 2F i i
Fe,0,/TiO,-ALO./(ALO,+Fe,0,) (& 14a) fil (La/
Ce)vALO,/(ALO,+Fe,0,) (K 14b ) F 51 [ fife H4 W5,
R B3 il 34 9 78 S 1 0 5 1 L AR AR TR E Y
FR 1k B T BT I A BT ) A R B v

Ak, Lay/Ce B LG AE s 7T £ Sy 40 W Ak BT 5 DL
MR EER T E S8 2Z — (Adachi er al.,
1986) , JB 1 T K Bili i1 % ) fik o 4 A (B R 1.1~1.4,
e T AT AR BT 5 T8 1T RV A M Y R B A 1 L
{6 — e 0.3~1.15 10 JE i T ¥ h 7 09 5k o e /9
Lay/Cey—/NF 0.3(Murray et al., 1992). Z2JiF it
ZRIRE 2% P RE U B9 Lay/Cey fHoH 0.34~3.51, 1
B} 0.98, [A A48 78 HJE )T RV d s
52 BEFmRFREEHMRENX

O T g 2 B R 4 00 v A MR AR AR R g K
W DASR A 3R B 4R, — 5 7E TR & BT 22 19 G B vk
TR . HG v 3R IR — B R AL 3 e G I Y
TA] — A % A 3 T DL R b B 30 IR AL 3 A Y 3% 42 R
RO DX IR 36 ) 43 1 DG B L 0 2 A O IR 5
) 1 7 1) e AT 5 M TT — A R A A AR A b S 3R
2= P 4 V0 VL — S % L AR 3 T AR L 4R S R R A
TR S 7 M B9 58 4% (Leloup ez al., 1995; X AR £7 45
2002; Barr ez al., 20065 #% 3C58 45 , 2009 ; BRIk i 45
2010; #F 4E B 5% , 2012; 4k #£ , 2016; Yang ef al.,
2016) , {H 5 T B2 A #4319 P 3t LA B 1) I 4y 32
LRI — HERA S SRR . BRARE
VNS E SRRk il VS R AR B i E B
(Chonglakmani ez al., 2001;Zaw et al., 2014) {0 —
LR IO B E TE A X TR — R T e Y e
10 b BR A 2 B AR AR A BIE 5 R, G T AR R 1Y 1 7
v A P FR B T R R A R TR (1 15)
Wi E X T T — FR R AR A AR Tl R R A
] 2R A o BT OB B 4 3R AT 28 9K A4 IS 2 Ml 3 — W
M E 3 A ] (Ueno and Hisada, 2001 ;Metcal-
fe, 2005, 2006; Sone and Metcalfe, 2008; Sone et
al., 2012;Metcalfe et al., 2017 ;Hara et al., 2018),
] A6 A] 5 3 p I v VL (k) A A ] 5 1
BUHIE . Hara ez al. (2020) 76 9 3§ 28 74 35 #3814 —
R AN AR R A IR O BT L S A
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P12 fkBUE s R A
Fig.12 Radiolarian fossils in the chert

1. Trilonche sp. C;3. Trilonche sp. D ;4. Palaeoscenidium (?)sp.;5, 6, 9, 18. Trilonche sp. cf. T. parapalimbola Wang; 7, 10. Trilonche palim-

bola (Foreman) ;8. Trilonche sp. cf. T. palimbola(Foreman) ; 11. Stigmosphaerostylus sp.;12. Trilonche vetusta Hinde; 13. Helenifore robustum

(Boundy-Sanders and Murchey) ; 14, 16, 20. Stigmosphaerostylus tortispina(Ormiston and Lane) ; 15. Stigmosphaerostylus sp. cf. S. tortispina

(Ormiston and Lane) ;2, 17. Stigmosphaerostylus 7 variospina(Won) ;19. Trilonche minax (Hinde) ; 21. Trilonche davidi(Hinde) ; LL B A (B,

C ¥R £ 100 pm,A. 1,4;B. 2,6~10,13~16,18~21;C. 3,5,11,12,17

1, #5417 U-Pb4E it 8 275~283 Ma, JE i T il &5
SCREE BRI TE 1 e — R 3 I A b 1 T AE
ORI S, S )R Oy R 4 R O A Y B A
VT (St ) — e — AR — IR R T
R BT ) AR b TR 0 SIS A M ] B 2 B
SRR BRI ZE N 2 M A A o R4k

AR YR 5B UCHE BR N R 3 7 b 3 R 5 VR X
KT SR g g s AL G R R TR A st

B9 FEPE R A 75 (348+3.7 Ma) Fl B Je 7 11 — F oA %
TH: P 328 4 A S MR T, % 0 BT BRI A Y L R
1 SR b XA I 8 2 1 — A R A A — A T
FRE AL AS YT 5 0 B X8 3 5 96 10 AR U 4 3 38
17 IR BRSE 108 3 4 o 0 IR R S Tham-
nopora sp. fl Paracravenia sp., 0t J& WXk i — &
T RS Tz AR IR 2% A ISR I TR 2 BAT R A Y
AL DT S, G e 2t T iR, — B RSB B h &
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13 BRIESHR A A D EBUA Al-Fe-Mn(a) Fil Al/(Al+Fe+Mn)-ALO,/ TiO,(b) & fi#
Fig.13 Al-Fe-Mn(a) and Al/(Al+Fe+Mn)-Al,0,/TiO,(b) diagrams for the radiolarian chert in the Namhonr ophiolitic complex

14 mERME LRI A P RE A Fe,0,/Ti0,-ALO,/(ALO;+Fe,0,)(a) fil(La/Ce)y-ALO,/(ALO,+ Fe,0,)(b) 1 5] &l fig
Fig.14 Fe,0./TiO,-ALO,/(AL,O,+Fe,0,)(a) and (La/Ce)y-ALO,/(ALO,+Fe,O,) (b) diagrams for the radiolarian chert in the

Namhonrophiolitic complex

TH 38 R 25 3, 3 Ak InF ) 2= /0 #5135 Ma, 1578 7 22
i A8 3 AL S SR M X A S IR 2 A R T X
DX 3ok 0% 7 7E R 4R T AR IS A (& 15). 4
72 (2016) #£ A< Y BIF 52 IX At 348 3R 3 i B b X Hi 36 T
AL R BT Bk 2 i s + M s+ RE S A
LR RVE 8 5 B &% A ARG R 335+ 3.3 Ma, 5 A%
SCHE KA 25 AT L TR R T A B g A5 SR R
FLIRVRE Ry A 0 PR R R A TR T T LA
LR S H e i SRR AT X b R B, S AR S —
A R R M X RE B B S A ke —
B ORI A T, TR IG5 A R TE IR Eh R
H s DX AT B A7 FE VR S0 L (B AT R & A SCE
W . SRR SCH IR 2 B e SR TR 2 A E 9 R B T
DA, B8 i 1] 0\ B R R Y 1) G R 5 R
PP 3 A, FLIZ X 380 B T At T iR — T
FEAE W R BRI 1 . 45 B 0 Ml IX 0 R A 3 7Y SE AR
SR AR SCHE B BEUR M X B R R B e SRR A A

HE— 2D 3R G DB 3 73 DCHR AL T AR R IE 4 {H A 2
FEP JEIE A TS A AR RAT G BT R T AR S

6 4Eit

(1) 1 UTE B AL 3 4 AL 0 53 3 DX R B 58
R e 2R IR A% S, Y B B I8 SR S Ui T A 455 I 4L
RSN A A s X aUA T
A TR I XA AR S IR B L AR R B
T T IT BN SR B VY G )t R AR A S A R B
BEX.

(2)LA-ICP-MS &5 41 U-Pb 4F i I 2 45 R & W,
g R 1R 2R A O KA T R AU 350.4423.3 Ma
(MSWD=1.2) , A7 5t . A 5 76 L v 330 b s
A Thamnopora sp. Ml Paracravenia sp. , Bt J& i 48 A
h &

(3) & O A ot e A b E o5 b ok R B
W8 Eu 5%, 45 & 3L AlLLMn Fe . Ti & ##fE0 &
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15 ZRAGFHRIAE &l 4 2805 0 AR IR R ST T I (8 Metcalfe ez al., 2017 B 240)

Fig.15 Agesofcherts, carbonates, ophiolites, complex and basalts that constrain the age duration of eastern Palaeo-Tethys suture

zones(modified after Metcalfe ez al., 2017).

M BR AL 22 R AR 48 7R % BE AR W A TR A
52 R 4 s T ) A 2 b PR B LR BT A R A
9 J@ 30 Ff, i Ja B A% A v e At — o

(4 FE R GIR I A TR FEARAG KM
PR Ak D3 sE, DA G U T T G, — B RR S R B b =
B I R 25, L B ] 2 0 8 5 135 Ma, $8 R T
BN A 3 Al bR mE B b DX e Sk TR 4 A AR R AR
e R R e A, AR IS Ak BN R
JF 4 3 A 1) b N 5 3R 2 R A 1 A, L% X
A e 2 T b — B TR R T

M & LA A B W (www.earth-science.net).
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