ACTA GEOLOGICA SINICA

Vol. 89 No. 9 2015
Sept. 1696~1702

Z D B E X B A R Bk = 45 1E
Y B ke B3t iR = X

SHEGAEIEERY. 15457
o [ b 5T 98 A JR) S5 AR 1 S5 O A s . U L 610081

M B RE R Lt R AR TV 2R 7 40 ST - 30T 5 IO 3 A 40 30 P A7 T O e A TR, v TR B b DX R K
B A 3 S P S T T T RN b O ) ) E I 2. W ERER K R SIO, E iR 49048% 51, 35 %0, K, O+ Na, O
FhtR 5.30%6~6. 180  FEMF NS 1B F 58 Mk A A1 HoA Hou E MBS 57,65 (107" ~64. 69X 107° , LREE/
HREE=3. 69~3. 84, R 7E LY g B b B AR — @ B WA A AR . ST, v ARk B X aos ifb AT 17 A
S BT K 3 PR I8 FIT BE 1 TR JBAL R T DA YRR X R TE B T 5 IRER IR =22 e, JRAE W A0 et R o2 1L - S R e
1] VS F v 9 BT B L RO R T 52 R A A R Y 1 5 b 2 U B 2 A s i S Y .

KGR LG BRI s M R s Y R L s 2 4

A R R ST R i 2 AR R R M D S b
%) F LA AR A3 (PR 5 LA 5 20115 5 B A 45, 2009
R KI5 55 . 20100  Ab 7 ISP ¥ Al B BN E A B Bl 4
b o TR N ST Sl s B N A A R Y
LR, ZRPAE K BRI T L, Jf v =
Z TR 3 B BT BT LABIE 5 % a2 X T b 2
ST A BT R s R 5 R M Bk 4 TR B ) 2k X B
FERE X WS, 2012), %555 N bl 0 500 )2
% T H2 56 T i A i BR Ak 24 R A 1 AP SE £
TLAE RAE R B (AL 4. 2005, 2007 ; 3% AT
2010 BAFIE A . 20125 X145 4 4 L 2014550 A SCHEL A
AL VD HR R X B 1 A A 2R ER fh 2 O T
WFFE 5 9 R B 3 A Oy 5 i — 2D OO 3R 5
FRG 3 S0, DU 2 5 5% 9 2 R 1 A 58 2647 b
7.

L A O S e A R AR

B 5% XA R b A 37T A 7 B S v 4, J B
V-2 SC Rl (B 1), 3% kil 5 R
0 2 2 L - S 2 PP 4 5 8 4 B AT A L &
H BN CZRE) i Clrs) 2R G
) W B AN — P = S 1 I DI A0 A1 oK 1 &R
51 (Phajiry-et al. , 2005),

AR SO E £ IR R A H (4% 12120114018701) ¥ Bl .
WA H H1:2015-05-09; 111 H #:2015-07-14 37 {1 % . Jl fat

[ S M L e sl VAR B -RARE Y SR 78 W QI §
7 VB B 2) AR AR BT A1 b 5T SRR O A R L |
BN EARE T Z&EM K KA G)RE— Bk
[SHIPSEES IN= e SN S Ay Tip/ & SR R AV 121D 6]
Bttt o % L B o3 AT U H R LA 2R = R L —
A TR AT AR T8 B AL AR 1 7 1 S A T AR
KT 146 km® . HEMEEZ R B LR E A
PECEZINFOBEE Il fiRs CFEIE . ZikE
Z R K e B BER G AL 3 A AR
T LA R W AR 3 5 B A 2 OO AR A A A
Z I A RS A AR

2 FEACREE S HIEAL B

B A RV HR B M X e R AR
T v RORE T A 0 R A Al . A A R
) E T R A E R PO e . ERITREA
X SR 9 Ok i (XRF) J7 3 40 Hr 58 i, iR 2 /N F
2.5% . FeO FIWR Ak 2% 1 B0 I 7 , f bk o0 R R
+ICFE R M ICP-MS % 4 B il % , 43 1 kG B2 AR+
5% . BRIV HBI I X R A F T R W HT A R L
F AR B E 3.08% ~3.69% . Bedk B w K. N
T DRSO 1 S ME AR P R S R Y A3 B 2 B

fEH RN md e, B ,1980 #4, TR, NS0 RN A Ky A 5C . Email: 21394450@qq. com, {5 1E#H 3830 £, 55,1962 4
. BERRE R TR NFET =& A 5858 . Email: fwenyu@cgs. cn,



%09 oy A A S B VD TR R R X A R R R AE R R b B S 1697

0 50 100 150km KA g o \ ~ \—
Y 4 Aty
3 A N
%" » |®
¢ SN ST ] «

BT S did v MRS DX A 3 Rl My IR 5 . 20110 L A1 e sl

Fig. 1

Tectonic outline of Xaignabouri area in Laos (modified from Lin et al. , 2011®)
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1—Boundaries of tectonie units; 2—strike-slip fault;3—suture zone
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Fig. 2 Sketch map of Xaignabouri area in Laos
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1—Quaternary;2—Lower Jurassic A formation;3— Upper Triassic
C formation;4—Upper Triassic B formation; 5—Upper Triassic A
formation; 6—Middle Triassic A formation; 7—Middle Permian A
formation; 8—Upper Carboniferous—lower Permian A formationt

9—Upper Carboniferous  volcanics; 10—observed  geologic

boundary; 11-—angular unconformity; 12—disconformity{ I3-—

fault; 14—ductile brittle fracture;15—sampling location
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Table 1 Concentration of major elements (%), trace ¢lements

and REEs ( X 107%) for the basalts in Xaignabouri

5 |[LWD-1|LWD-2|LWD-3|LWD-4|LWD-5|&WD-6 | LWD-7
SiO; 48.2 | 49.77 | 48.45 | 48.85 | 484649 49.47 | 47.61
TiO: 0.82 | 0.83 | 0.81 | 0.82 |9.82 | 0.82 | 0.84
Al O3 | 18.68 | 18.36 | 18.81 | 18. 61"\I8. 75 | 18.42 | 19.15

Fe;O3 | 4.76 5.5 4.31 | 4.5 4.91 | 5.51 | 5.35
FeO 4.29 | 3.68 | 4.69 | A 22 | 4.15 | 3.61 4. 04
MnO 0.16 | 0.16 | 0.17 } 0.17 | 0.17 | 0.16 | 0.22
MgO 3.91 | 4.07 | 4204, 4.06 | 4.04 | 3.92 | 4.27
CaO 8.83 | 6.96 | 806" 7.68 | 8.23 | 7.28 | 7.77
Na,O | 3.62 4.2 3.44 | 3.76 | 3.47 | 4.11 | 4.12
K:O 1.5 1.7 [Yy2.02 | 1.88 | 1.94 | 1.81 1.46
P, Os 0.23 | 0428~ 0.23 | 0.23 | 0.23 | 0.24 | 0.23
Bedear | 3.48, ©\08 | 3.32 | 3.22 | 3.24 | 3.18 | 3.69

Total | 98.:48( 98.63 | 98.35 | 98.45 | 98.59 | 98.53 | 98.75
SI 21.7% | 21.34 | 21.92 | 21.66 | 21.98 | 20.87 | 22. 38
AR ™46 | 1.62 | 1.51 1.55 1.5 1.6 1.52

Mg# |\25.97 | 26.62 | 26.62 | 26.47 | 26.62 | 26.03 | 27.06
La 8. 1% 8.79 | 7.83 | 8.65 | 8.65 | 8.47 8.4
Ce 20 20.2 | 18.3 | 20.6 | 19.6 | 19.7 | 19.5
Py 2.94 | 2.94 | 2.63 | 3.01 | 2.89 | 2.87 | 2.85
Nd 13.2 | 13.6 | 12.5 14.1 13.2 13 13.4
Sm 3.29 | 3.34 | 3.14 | 3.47 | 3.31 | 3.26 | 3.37

w
(521

Eu 1. 04 1.08 | 0.96 | 1.07 | 1.03 | 1.03 | 1.03
Gd 3.43 | 3.46 3.2 3.68 | 3.29 3.4 3.56
Tb 0.57 | 0.58 | 0.52 | 0.58 | 0.54 | 0.56 | 0.56
Dy 3.5 3.53 | 3.28 | 3.63 | 3.43 | 3.33 3.4
Ho 0.75 | 0.74 | 0.67 | 0.77 | 0.73 | 0.69 | 0.73
Er 2.25 | 2.25 | 2.09 | 2.35 | 2.16 | 2.11 2.22

Tm 0.31 0.31 0.29 0.31 0.29 0. 29 0.31
Yb 2.09 | 2.03 | 1.95 | 2.14 | 1.94 | 1.91 | 2.03
Lu 18. 4 18. 4 18.2 | 18.8 | 18.1 18.2 | 18.5
Y 0.32 | 0.31 0.29 | 0.33 | 0.31 0.32 | 0.32
Sc 23.2 24 25.1 | 24.1 | 24.8 | 24.4 | 25.2

Cr 52.4 | 54.3 | 57.1 | 56.5 | 55.6 | 56.6 | 55.3
Co 25.7 | 25.4 | 26.6 | 26.2 | 25.2 | 25.9 | 25.6
Ni 29.3 | 26.8 30 36.2 | 28.4 28 28.4
Ga 18.9 | 16.6 | 19.5 18.5 19.3 18 17
Rb 18 24.1 26.3 | 25.6 | 25.8 | 23.7 14
Sr 1171 1067 | 1099 | 1112 | 1071 1049 694
Zr 73 71.7 | 70.3 | 73.5 | 71.6 | 72.7 | 72.4

Nb 1.78 | 1.77 | 1.73 | 1.86 | 1.79 1.8 1.77
Ba 402 512 583 547 546 476 471

Hf 1.97 | 1.94 | 1.82 | 1.99 | 1.95 1.88 | 1.89
Ta 0.15 | 0.14 | 0.13 | 0.17 | 0.15 | 0.15 | 0.14
Th 1.62 | 1.67 | 1.58 | 1.66 | 1.67 | 1.66 | 1.62
U 0.59 0.5 0.62 | 0.59 | 0.65 | 0.49 | 0.26
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Fig.3 TAS diagram of Xaignabouri basalt

Pe—@Z A B— LA Ol — X% 1l g 02—% 11 & ;03
WA R SUE ;s ST X R A 5 S2— Xk B ML I % 1 &
S3— ML % 1A s T— ML A ML I 38 %225 F— R 245 UL— i
LoE R L s U2— Wi 5 B0 X a5 US—B X 5T Wi 5 5 Ph—1i &5
Ir—TIrvine 20 A4k, b5 AosE . 5 R 3 o 1

Pc—Hillhouse basalt; B—basalt; Ol—basaltic andesite; 02—
andesite; O3—dacite; R—rhyolite; S1—trachybasalt; S2—basaltic
trachyandesite; S3—trachyandesite; T—trachyte, trachydacite; F—
feldspathoidite; Ul—tephrite, Basanite; U2—phonolitic tephrite;
U3—tephritic phonolite; Ph—phonolite; Ir—irvine boundary, above

for alkaline, below for sub-alkaline
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Fig. 4 K,®N4,® diagrams of Xaignabouri basalt
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Fig.5 Chondriteinormalized REE distribution patterns
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Fig. 6 Primitive mantle-normalized trace element spider

diagram for Xaignabouri basalt (from Sun et al. ,1989)
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Fig. 7 Ta/Yb-Ce/Yb diagram for the basalt in Xaignabouri
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OIB<—Oceanic island tholeiite; MORB—mid-ocean

ridge tholeiite; IAT—island-arc tholeiite
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Fig. 9 HIf/3-Th-Ta diagrams for the basalt in Xaignabouri
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ocean ridge basalt and intraplate tholeiite; WPAB—interplate alkali

basalt
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margin rift tholeiites; [V2—intracontinental rift alkaline basalts;
IV ;—continental extensinal zone or initial rift; V —mantle“plume

basalts
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Geochemical Characteristics and Petrogenesis of the Basalts
in Xaignabouri, Laos 'and Their Geological Significance

GAO Jianhua, FAN Wenyu, WANG Hong, WU Zhenbo, LIU Shusheng, ZHU Huaping
Chengdu Centre o fo China Geological Survey, Chengdu, 610081

Abstract

The dispute still occurs in, the tectonic evolution of the Srepok River Ocean-the southeast branch of
Paleotethys ocean in Ailaoshan. The structural properties of large basalt in the Xayaboury area can offer an
important constraint on subduction direction of Srepok ocean. Geochemcial analysis shows that basalts in
the Xaignabouri area haye SO, of 49, 43% ~51.35% and K,O+Na, O of 5. 30% ~6. 18% , suggesting that
it belongs to calciumr~atkaline type. Total REE content of 7. 65X 10 °~64, 69X 10 ° and LREE/HREE
ratio of 3. 69~3. 84 indicates a differentiation occurring in the formation of the basalt. Therefore, chemical
composition of $asalt can reflect the basic feature of chemical compositions of magmatic source and
evolution. This ystudy conducted an extensive study for tectonic environment and possible formation
mechanism of the basalts in the Xaignabouri area. It is concluded that the basalt formed in the island-arc
setting afnd‘resulted from the westward subduction of the Tethys sea in the late Carboniferous, and magma
derived¥fpom the depleted mantle wedge, with involvement of also the oceanic lithosphere and crustal

materialfduring its formation.
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