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Fig. 1 Simplified geological map of Thakhek area, Laos and

location of borehole (base map after Zhang et al. , 2010)
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Fig. 2 Petrology of the Lower member of Tagon Formation of core ZK2893, Thakhek area, Lao,

sampling sites and variation of hydrogen-oxygen composition of halite fluid inclusions
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Table 1 Hydrogen-Oxygen composition of halite fluid

inclusions in the Lower member of Tagon Formaition

in core ZK2893, Thakhek area, Laos

2 I |6Dyv-smow |8 Ov-smow iy 2 WBEE ODv-smow|0'® Ov-smow
(m) (%0 (%) (m) (%0 (%0
S011(573. 56| —107. 3 9.4 S08 [406. 00| —114. 6 2.7
S021533. 06| —140. 3 4.9 S09 397. 91| —136.5 3.6
S031529. 96| —139. 3 5.3 S10 |397. 66| —117.2 4.7
S04 1474. 02| —137. 1 5.2 S11(396.21]—123.9 5.9
S05 [463. 96| —106. 4 5.3 S12 1393. 23| —97.4 4.5
S06 [463. 51| —130. 7 4.7 S13 (391. 93| —99.5 4.4
S071462. 66| —127. 3 2.7 S14 |391. 48] —82.7 9.2

B 25 R R ALK 8" Oy svow 1 3530 B4 1F
DI S o ¢ W [ 3 R - =

8" Oy svow 6 /IME 9 2. 7% s Bt KAE ] 9. 4 %0 IME K
5. 1200 ALZEAAR 0Dy svow [H 5 i 2 B H 671 1) 45 5

& 3

Bt Hh b X ZK2893 ghFLIE vidl
TR B A A B A
Fig. 3 Primary fluid inclusions in the Lower member of

Tagon Formaition in core ZK2893, Thakhek area, Laos

(ay b)Y~ AFTB MM G kA8 1 BB Z; (o HE &k
(a, b)—Chevron crystals,boxed arrow indicates stratigraphic up;

(¢)—cumulate crystals

I /IME D — 140. 3%, e KAE R — 82. 7%0. ¥ {H N
—118. 9%, H\I) b A ZEAK 6Dy svow H B H ¥
Bl (H 2 B R R R AE R 2) B MRE S



511 4

SR AR AT < S B A 3t DX R VAL A B B AR L SRR 07 3R L R R 0 A 2 T 2137

S01 % S116Dvy-svow A E K s H e /ME A — 140. 3%,
B KA N —106. 4%, 3948 R —125. 5% 1] b B3
HELZE , AEE L S12 & S14, 6Dy smow B 1 3 1 K, 5%
/ME A — 99. 5% B RAE A — 82. 70, ¥ {H A
—93. 2%, MWER RN R AR AR IE (& O LLE
AR 0" O 6D WY i 125 42 BR KRR IK 4L OF
LPEA T MZARKIX  FE AR ZE R IR &
0

-204
. A5 K
Wi/ 300~600°C
o -404 NS
=z A\
o N
= -601 Vs,
. 4 s
. 5 - Ja A o R K
2 -804 3 n
: %
= -100- L)
n
n
-1201 "
Ll
-1404 "a
-160 :
-20 15 -10 5 0 5

80 (%, SMOW)

P4 Szl i ittt XAk VAL A 2 A 4 IR A6 3R 2L
Fig. 4 6D-6" O composition of halite fluid inclusions,
Thakhek area, Laos

4 e
41 HHBTEY R

A1 R R DA A A WA T e S
LN N R A NS S R ST TR NI 5 AT T
BT KRR A R AW T A S E RO
Z /K J& (Lowenstein et al. , 1985; Benison, 1995;
Roberts et al. ,1995; Lowenstein et al. ,1998), A
FI A A2 MBS B HOK R 7 1) 8 TR T K A IR
5 (Roedder, 1984 ; Handford , 1990) . 4 i Fi 2 751 f 14
[F] Bt AE [F]— /2 R 2 B 0 3% WA 3 T8 BT AR 7K
5T, HARK R BE 38 AS#E 4T 60 em(Roedder, 1984 5
Handford, 1990 ; Zambito et al. ,2013),

20t fh b X G L ZK2893 wh, N FIE A 1h
A 118 A7 7E LA S S TE A0 36 SR 5 NIRRT
TR R E L HE R B DT T R B Bh A B TR
KIS . 1 #h )2 5 5 I8 B0 e )2 22 1) 58 A
E 7KV Vs A 18T JFC 38 1 U0 N 7T & R ) TOUE
] T i — 2DV Ay R A AT B T S A A A
(J# 3a.b) . [FAE T A7 08 Bt B v, $R 80 5 B B
PEAL T2 8 50 T TR ZS L R GIR K 1 A 3L
AR RYIR AR . Hh B AL A B TR
BRI 45 R WoR GIRARSE L 2014) , A7 B B 1T 72
rh IR PR B 0 B R R R T IO L AR R K-SR A

WEIH = . Zhang % (2015) X i 45 L 1 £ I 4=
WA B AR — IR (T BF5E B s T S T f LT
TE di AR P 08 5 A AR 2 R B AR B ) e K 38— iR
JEUL R — R B . AR OK IR TS i T
By R IR 2 3 7K A i 58 i 2% 10 2 A A ARL 1 I
J¥ (Zambito et al. ,2013), I 4b, & J5 H A 45 FL &
AP HKTTBEY 6=, LR KRR &S &
B BE S B 2 R A BRI £ R R (EL
Tabakh et al. ,1999) , X SE{iF 7 [A] #F 37 F¢ & Fid Atk il
Hi X5 BT R B BT AR K IR

A1 A JE A R TR 7 25 A R S D B Bk R R
B K2R b Fom B 2Kk XS (B 4) RIS sr ] T B
AR TE BB o AR RE AR OGS R 14 #b 45 4 R SS » DF AR
XA TP ERIRAE., X5E5HAPHER
BRI B 45,2012 28 755, 2013) DL Je A 46 R 4
FEY)—ik Z (Zhang et al. ,2015) 4875 9 i T
ST SOM — 80, b BRI 2R R v 4 AR 1L 1A A
R (7 S SO P N 18 1 NEJE RS R = W 1 VA T o
B 4 AT B A R 1 b 2k FR v oK -SA A ELAE
AW 5 (Taylor, 1974) 5 i /K 5 2 48 20 1) 805
T 437 28 28 - 17 1) 25 SR ORS K 4145, 2000) 1 &[]
AL ZR A AN ] % 78 Ak D ] B8 S e 1 R 1 O AR i
Wt SR AR A TE — 2 B Bl AR [ A7 R 4 e 2 0k
R AL B AR L SR ZE R AR TR L AT BE R R
T ER AR B AT B B D T W A R
FE X 5 Zhang %5 (2015) 3k F 4 22 R 34— i J¥ 2 3
HE I o O R A A B — o AR A
4.2 HEBMIAFR

— BT . R R P Y Ab g O o R By
Shy = ol s VYT T R W K/ RV KR o R A
by G5 2 R I A ) SR L JE R A B R A
Hb 5 Ml AR I UK B R Sk b )2 4 A K TR A
Hi, 404 DY 20 8 48 (Dead Valley) 4 Hll 5 18 35 44 ik 8
T W7 54 R G W R A A H (X AR, 2013)

Wy R b Mg ROF R EE IS F) 250
m, H K JE E # F 1000 m (Hite et al. , 1979; El
Tabakh et al. ,1999) ., ZE & & VIR F I IFIE BN,
A1 R 2 AR ER W K A IR A 1 R R B A b R
FIYAE 50 0 VAL A 2 op KA B 2 A T A e R B R %
RAKARAZEHIE A E R b 6 45 0 Ah 25 X 28
b 3R BT ERAE X AL /N . SR o R TS [ Ml DX R
kR b A b Br & it S L ) b AR Ak
(Hite et al. ,1979; El Tabakh et al. ,1999) A & %t
IR A Z 4 il (Tan et al. ,2010; Zhang et al. ,



o BT

2138 http://www. geojournals. cn/dzxb/ch/index. aspx

#H
2015 4§

2013) A [F) o7 2 2H B (R AR 55, 2014) (] 1)y g i 5 o
L3P 4 M T B 1 X e (Wang et al. , 2014,
2015) . B 45 7 W] Wy ey 5t ki k0 o3 R R [R) B 390 o T
Ko IR XA TR W oy e D R ) o T
T 3V (R D 25 B U RLER W T T K U R A P A
GNP
M E T B UE A K 1R RN 45 AT REAS 2
ME— 0 F 2R g . Ho— iR R P AR R 1k
By B 1 L W AR IR . H AT FE I 5 X ok &
W D AFIRAEEANTHRAPHANERLAZ,
BEG AFERKEEAEL 3 m, @%H N1 m A
4 (El Tabakh et al. ,1999) , X I 75 /45 75 H 18 2
1R s FLIEAR 0 K B 207 A AN St (H IR
FEAIE T30 %, HFRge e . H AR SO K
A A #F 98 (El Tabakh et al. , 1999; Zhang et al. ,
2015) R, & IR 5 #h BRI R TR OK 551 . TERK IR
B R OURRE W E R &b R AT A
Fae UL LA St K I I R i ab 4 . 3% — 4% 14
ARG RIS T4 A AR IE 13 B 458 A BT AT
SNy Tl R D R R AR T R T SV AR
FE 485 4 0Ok, P RE IR AEAE 5 — P E B AN A T
KM 2 3+ 45 (B 5) .

PRI weas |
Y B OO\ A .
‘Jﬁf‘l"lfm SRR T
N o 8 1 N
ﬂ\ = PIRSL! L
SRR 2Tk b
RSN F
Ve s S J# %

B 5 )i ey DA A R A S B AN O AR B
(I E#& Nunn et al. ,2007 &0

Fig. 5 Schematic model of supply of salt materials
for potash basin in Khorat Plateau

(base map revised from Nunn et al. ,2007)
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Abstract

Characteristics, classification and hydrogen-oxygen compositions of halite fluid inclusion of core
sample were used to reconstruct paleo-environments during salt deposition of the Thakhek area, LLaos, and
based on which the way of supply of salt materials was explored. The results show that, primary halite in
the Lower Member of the Tagon Formation mainly includes two types, the chevron halite and the cumulate
halite. The chevron halite crystals largely occur in the Lower Member of the Tagon Formation, and the
cumulate halite crystals is relatively few but usually coexisted with chevron halite crystals in the same
layers, indicating an extremely shallow water environment during halite formation. Hydrogen-oxygen
isotopic compositions of halite fluid inclusion obviously deviated from the global mean meteoric line and
mainly concentrated at the bottom right of the line, suggesting a strong evaporative condition during halite
deposi-tion. The vertical variability of hydrogen-oxygen isotope probably implies an increasing trend of air
temperature from halite to potash salt deposition. The sea level peaked at the middle Cretaceous.
However, water level of salt basin dropped significantly due to continuous subsidence of salt basin and
strong evaporation concentration of salt lake, When this occurred, the difference in water level between
the sea and salt basin created a horizontal hydrostatic head gradient that had the potential to drive water
through the barrier. Moreover, desert sediments occurred widely in Khorat Plateau during the early
Cretaceous, providing a necessary passageway for the large-scale sea water. Therefore, combining with the
existing data, we proposed that, in addition to marine intrusion, seepage of seawater through barrier

played a significant role in supplying of salt materials of basin in Laos.
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