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Abstract: Lakes in arid areas play an important role in keeping the balance between ecology and environment of the fragile
ecosystems therein. Unfortunately, the lakes in the arid regions of China are shrinking, drying up or even disappearing, due to
changing environment and human’s abusive use of water and soil resources. [ Objective ] With the lake drying up, ground water
table keeps on going down in depth and aeolian sediments build up, and consequently soil forming process begins to change.
However, so far little has been reported in the literature about formation and development of sediment-derived soils in such an
environment. Method ] In this study, both pedological and geochemical methods were applied to investigation of characteristics
and mechanisms of salt and calcium carbonate accumulating in sediment-derived soils in the Gurinai Playa. [ Result ] Results
show that the accumulation of various kinds of salts was the primary pedogenic process. Soil salt content, Na* concentration and
sodium absorption ratio in the surface soil layer of the sediment-derived soils in the Gurinai Playa reached 13.15~650.50 g-kg™',
186.9~12 114.7 mmol-L™" and 22.3~890.5 (mmol-L™)"?, respectively, which suggest that the studied soils experienced strong
salinization. In addition, with the Gurinai Playa drying up the accumulation of salts in the soils evolved from modern salinization
to residual salinization, and soil salt composition gradually changed from CI", and CI - SO%‘ types in the initial stage of the soil
evolution to SOi_ -CI', and SOi_ types in the more advanced stages. Given that Sr and Ca are quite similar in geochemical
behavior, the analysis of composition of Sr isotopes demonstrates that secondary CaCO; predominated in soil total CaCO;
accounting for over 80%. Moreover, soil CaCOj; in this area was primarily derived from calcareous sediments and groundwater.
The continuous provision of Ca** by groundwater led to strong accumulation of CaCO; and formation of Calcicpan.
[ Conclusion ] Interpretation of the accumulation of salts and CaCOj in soils during the drying progress of the Gurinai Playa
provides a scientific basis for evaluating soil formation and evolution in relation to environmental changes, and for predicting
changes in soils and ecological environment of the terminal lake areas of inland rivers.

Key words: Salinization; Calcic accumulations; Groundwater; Terminal lake
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Table 1 Characteristics of soil sampling in the Gurinai Playa
el =g KR F R TR 5 B BT dHEem
Pedon Elevation/m  Soil moisture regimes =~ Dominant vegetation Coverage/%  Parent material Soil type
PLOL 1068 T LA 1 KR AR AR L
PLO02 1042 T P 60 KR+ AR EE TR IER AR
PLO3 1024 fiikin3 P 40 KR ZESEMIAE F Nt
PLO4 1016 iRl T 0 WY ZESEMIIE F Nt
PLOS 1017 fiilkina P 25 KR LS E R
PLO6 1020 TH Wt 5 WA PABERFRIE R T 5 &

— MR A AR B TR R BB S ( Optima8000),
Perkin Elmer ). W&k (0.5 mol'L™' HOAc, + /Kt
105324 )Y Sr/%Sr HfE P — HAr B % (X ( TIMS,
MAT-262, Finnigan, " ERM2EH AR K2 HER 5 25 (1]
Bl 227 B [ AR [R5 2R M BR AL 24 SE 6 5 ), Bk R R TN AT
— i 2R L AMS'C ( 3MV TN-4130, PG40
A BT G ).
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Fig. 2 Soil horizon designation and soil color ( in dry state ) of the six pedons in the Gurinai Playa
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Fig. 3 Basic soil physico-chemical properties of the six pedons
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B AR TR AR, RHEANR (SOM) i
fit, M 0.71~11.79 gkg' (& 3f); 30cm LI F 12
SOM & #ET 5 gkg™, PLO2 HjK)Z (51~81 cm)
SOM 7 &t 4 5 o
2.3 TIETRSHHE
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SEHIME N 57.37 gkg!, FLEERREHR 250%,
ANFEF R Ay R R Ay 5 o BATEINE K R A 1 1

(PLO3. PLO4 il PLO5 ) H:FTHI 4% 12 H i EL 5 R
BO L 200%, RiRAE S sRENZE R AL ER 4 ) I
B, RZBRHE, hehsw, HEgdes, h
380.56~650.50 gkg', WHEFT B JZM C 2
(P<0.01), ih4r7eEdHm HBsRE 5. TR
BLRAS 14 (PLO1, PLO2 I PLOG6 ) FIiHi4% +)2 &
AR RBN 7.5%~52.5%, J5IAFal A
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Table 2 Total contents and ions composition of the soil salts in the Gurinai Playa

A
A K2 I cr S02- HCO3 Na® Ca** Mg* SAR/
Soil salt content/
Pedon Genetic horizon Depth/cm (mmol-L™") '
(gkg!) / (mmol-L™")
PLO1 Cl 0~15 0.42 0.3 0.5 1.7 1.2 0.7 0.2 0.4
C2 15~65 0.44 0.6 0.6 2.0 1.4 0.5 0.2 1.0
C3 65~120 0.48 3.1 0.9 1.9 43 0.5 0.2 4.5
PL02 Kz +4~0 56.80 108.2 487.4 136.2 1151.1 0.7 0.9 890.5
Anz 0~16 79.02 57.9 614.0 126.1 1354.9 6.1 0.1 542.0
Bz 16~51 13.97 45.4 38.8 25.6 151.8 0.9 11.0 42.1
2Ak 51~81 6.93 51.3 8.1 25.6 85.9 1.2 3.1 39.3
2Ck 81~116 8.87 106.9 12.2 9.4 139.4 0.7 1.1 100.0
PLO3 Kz +10~0 380.56 47493 2258.9 7.8 6303.4 105.7 9.8 582.3
Anz 0~17 22.05 145.1 139.1 2.0 202.0 69.3 32 223
Bzl 17~30 26.32 197.2 140.1 1.7 231.2 74.9 3.1 24.6
Bz2 30~50 4.58 49.6 16.0 3.6 65.5 0.8 0.6 52.9
Bkl 50~85 4.27 96.6 25.6 4.8 101.5 1.7 1.0 58.7
Bk2 85~110 3.90 1.6 1.4 4.9 59.8 0.8 0.6 48.6
PL04 Kz +17~0 650.50 15887.3 573.3 1.0 12114.7 204.4 17.3 813.2
Anz 0~23 35.36 325.4 159.5 1.3 386.7 80.3 7.5 40.9
Bzl 23~43 27.20 226.8 137.4 1.3 251.0 76.9 4.8 27.4
2Bz2 43~56 13.00 209.9 25.9 24 212.9 2.3 1.1 114.0
2Bkm 56~63 14.08 231.0 26.4 2.5 228.3 2.8 1.4 110.4
2Cn 63~105 14.12 232.4 42.7 1.8 243.6 2.7 0.9 126.3
PLOS Azl 0~7 35.00 204.2 209.4 2.9 384.4 66.1 2.8 453
Az2 7~23 33.65 55.9 267.2 34 339.0 57.5 43 42.6
Bzm 23~30 547.56 16.3 5834.1 6.0 8469.1 82.8 1.5 922.6
Bzl 30~45 18.72 20.8 159.4 1.7 124.8 62.6 1.9 15.4
Bz2 45~72 12.88 10.9 105.5 1.3 353 74.3 2.5 3.8
Bz3 72~90 12.70 10.5 103.6 1.7 44.0 64.6 2.3 52
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A
A K2 I cr S02- HCO3 Na® Ca** Mg* SAR/
Soil salt content/
Pedon Genetic horizon Depth/cm (mmol-L™") '
(gkg!) / (mmol-L™")
2Bzl 90~100 10.97 9.9 92.7 1.6 41.2 553 1.9 5.2
2Bz2 100~116 2.95 43 222 2.3 22.4 7.2 1.5 7.2
2Bz3 116~132 2.03 7.9 6.5 4.9 22.3 0.7 0.7 18.5
2Bk 132~145 1.63 7.2 43 6.4 22.4 0.5 0.5 21.9
2Bkm 145~152 1.00 2.7 1.4 5.5 10.7 0.2 0.1 17.8
2C 152~165 1.77 6.4 4.4 6.0 19.9 0.3 0.5 21.3
PLO6 Ac 0~3 13.15 136.3 44.4 43 186.9 6.2 0.6 68.9
Bzl 3~15 14.96 115.8 58.8 6.3 199.5 4.5 1.0 82.3
Bz2 15~28 38.82 303.4 198.4 4.9 475.3 43.0 3.1 68.9
2Bz 28~65 36.58 59.7 295.1 2.5 399.9 54.8 3.0 52.1
3Bz 65~95 12.63 42.0 94.1 2.4 126.2 21.9 1.3 25.7
3Cz 95~120 20.17 130.8 105.7 2.6 257.1 13.5 2.4 63.6
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BN EZESH, 412 SAR I 0.4~922.6
(mmol-L™") " (£2) , FE K 135.0 (mmol-L™") ',
SAR HS5KFEHHEEEHREFEMXXR
(R*=0.65, P<0.01), hah7eFIEhE SAR i, #t
500 (mmol-L™") "2, dEER{LfY PLO1 [ SAR<
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T HEBR R ES A 2 (CaCO;) N 2.1~
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A5 RBON 134%, HHRAR S o - 55 HTR RS i
BOEBIME K /N K. PLO2>PL0O4>PL0O5>PL0O3>PL06>
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Fig. 4 Ratio of CI'/ SOAZ[ and type of the salt in selected soils
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