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Fig. 1 Hydrogeological sketch map and the distribution of

samples along the I—1" route
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Table 1 Chemical compesitions of groundwater samples of the I-—I’ route

REEFHEm)| Kt | Nat | Ca?t | Mg?t |HCO; | CO§~ | CI- | SOf~ | NO7 | NO7 pH | :(C) | TDS pkip2edenm| (g

) 8 96 1.63 | 26.35 | 34.02 | 6.26 | 109.6 15.75 | 47.34 | 4.8 |<C0.002| 7.95 13.6 | 300.56 HScn L

11 |160-180f 2.47 | 33.61 | 77.92 | 15.02 132 54.26 | 125.5 | 15.48 | 0.003 7.81 10. 3 522.2 HScn L

69 | 57-58 3.83 | 66.87 | 135.5 | 19. 38 93 92.77 | 325.6 | 34.5 0.008 | 6.15 12.2 | 817.9 Scn L

68 90 2.06 |12.26|35.16 | 4.85 | 114.8 10.5 | 31.13 | 3.98 |<<0.002| 7.85 16.7 | 272.13 Hc ki

67 150 1.96 | 14.95| 72.93 | 11.51 | 152.7 36.76 | 82.84 | 10.84 | 0.0128 | 7.865 15.6 | 460. 85 HSc L

66 | 30-40 0.52 |32.95|17.98| 2.67 |129.2 7 10. 06 |<C0.20|<C0.002| 8.00 11.5 | 264.92 Hne T

65 300 1.05 | 26.42 1 24.97 | 3.88 | 134.3 8.75 15.8 | 0.24 [<C0.002| 7.65 11.5 | 282.57 Hen Hkid
63 36 0.24 | 58.28 | 5.59 1.58 | 104.5 | 12.42 | 11.55 | 30.17 |<C0.20|<C0.002| 8.95 12 276.54 Hn bR
351 45-46 0.28 [ 66.31| 6.39 | 0.61 | 111.9 | 5.65 | 12.25 | 34.48 |<C0.20|<C0.002| 8.84 13.3 | 293.84 Hn 1T I
36 30 1.6 | 252.7|33.97]22.78|370.3 | 8.47 | 106.8 | 234.6 | 0.28 [<T0.002| 8.5 11.3 |1217.15 HSn T i

. 847 mg/L ,H—HCO;5 ;S—80% ;¢—Ca?* ;n—Na™,
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Fig. 2 Profile of shallow water chemical compositions

1--Na*;2—Ca?t;3—HCO3 ; 4—Cl™; 5—80%~ ;6—TDS
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Table 2 Saturation indices of the groundwater with respect to some minerals

e 8 11 69 65 66 63 68 67 35 36
Tk A H —2.36 —1.71 —1.2 —2.92 —3.24 —3.29 —2.51 —1.89 —3.18 —1.92
FiEA —0.08 0.1 —1.53 —0.42 —0.22 0.12 —0.08 0.08 0.10 0.78
lEPCO2 —2.98 —2.79 —1.28 —2.60 —2.97 —3.99 —2.84 —2.54 —3.86 —3.05
Hzf —0.7 —0.39 —3.73 —1.51 —1.13 —0.14 —0.78 —0.42 —0. 64 1.55
qE —2.11 —1.46 —0.94 —2.67 —2.99 —3.04 —2.26 —1.64 —2.93 —1.66
B —6.36 —5.74 —5.23 —6. 60 —6. 60 —6.14 —6.86 —6.25 —6.06 —4.59
A —7.12 —6.53 —5.9 —8.41 —7.53 —7.03 —7.42
R P RBOERIEACRS , EFCHRARE P I COLHE,
HTTUHKNEREEES T IROEHE. B iR,

T 3 A T A B B 2 A v ] BEASEHDL HE E — fR R
254 5 R 7R T O S R R X ) R X AR T B
H—TORE TAEBERMNRZSHEBGE R D I RE &R
BMUNHR, IR ECERARNEFEE, HREE
HELERE KA BB (G ENKER
NS NS5 4 AR N (3 BB B, 1986), B A T ¥ )2
B FRBREFA KB &M, MBEENHERE
B F B R ENTE RN & B
UE RO BRERE HI0, ER2BE MG R T,
LRI K- E A IR LS R LR 30 51 . M 65 .66 5 4%
R B35, 665 M3 SR BERERE,
RL% 78 RAE AW R e, H T, 45 R 1T 20918 & Lo il F0
ER/RRBELHIRRNE TN, 45 R3IMINIB S 5
FE EREFRA.A DA M E AR
K- EEMTEP NS BO.BRASA
AR —EAbax , R, HE 25 RARF SR I R,
SRR SRR GHMNG R RS R4, HAK-A1E
A RRARIRA

1. 6500L[ 665 #4431+ 1. 0630mmol[ H = A ]
+0.1460mmol [ A & ]+ 2. 2710mmol [ 5 Kk A ]+
0. 1676mmol [Na™ 32 # 3] ]+ 6. 8900mmol [ £ & ]+
2. 8150mmol [ B =} ] —1. 0000L[63 2 #4041+
3. 8460mmol[ 7 f# A ]+ 0. 9169mmol[Ca-52 i & 1+
4. 7180mmol [ F] 77 ]+ 0. 3352mmol [ Ca®* A8 1 ] ]
+0. 6500L[H,0].

HRYE B IR AR AR, 5 BB 28 fUAE Y 2 ) 45 SR 07 6 5
2,11 BEER P B s /K -5V PRI 45 31 3 4

2.4 EHLERITiL
MK-EVEFIMGEREE M REX EWET,
K-EVERBWIER, R AT WHIEA T HE
BB KX R T AT I, # 2 At Uk
M EMORERBR, SHBERT ML, Kk
RaegBd, SEEHRNT YEM K, K-BEH
W EREL,
2.4.1 MTKHBREMERE
BRI B e R IR X LW, BURE B IR, Bk
REERKR MTKUIBRANE, MSESREMIISHT

F3 HAMK-EHEEERERNARES
Table 3 Typical results of water-rock interaction

simulation of model 2

FREmT 1 2 3 4
FfRA —0.9630 | 0.3058 | —0.8077 | —3. 8460
HEA 0.4260 | —0.8428 | 0.0023 1. 0630
AE 0.2141 0. 2141 0. 1460 0. 1460

ERAWEKR) | 00137 0.0137 | (0.2846) | 2.2710
Mg?t /Nat35# | 0.9572 0.9572
Ca-SE i Fr —0.9169
HRA —0.0119 | —0.0119 | —0.4743 | —4. 7180
Ca2* /Na™ &2 # —0.1170 { 0.1676
B4 —1.6920 6. 8900
AHib 0.1284 0.1284
BRE(EE) | (0.0036) | (0.4265) | 0.2688 2. 8150
CO, (g —0.1926 | 1.0760 | —0.9169
BE 0:1. 0000 | 0:1.0000 | 0:1. 6500 | 0:1. 6500
BER/HRLH —0.6500 | —0. 6500

E R R mmol/L. EMETREA, ARFERITH BT,
TERR Mg B Ca v i i, Nat ¥E A S MU R 2 $oi A Nat 3k
WR.AR/BEL . ERRTHE ARERKE.
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Table 4 The water-rock interaction simulation results of groundwater samples of the I—I’ route

_ Ca Ca?t/ Rzt RE AR/
R\ GfRa |86 | AH |9KE |SKa CikiEa] EH | HE | COx(e)| Wa -
e R Nat 22 # (Z8) 24 =340
1 |-0.7299(0.1942(2.0710|0. 0432 -0. 0645 1.1160| 0. 0357 |2.23300.3139|0.03978:0. 9602

2 1-3.8460[1. 0630|0. 1460 2.2710(-0. 9169|-4. 7180| 0. 1676 |6. 8900 2. 8150 0:1. 6500 -0. 6500
3 |0.4806]0.1286 0.2135 -0. 1478 -0. 2291|0. 0530/ 0. 0436 (0. 7547|0. 0125 0.0929 0.9071

4 [-0.2736[0.2947|0.53470. 0459 -0. 0765 -0. 7794 0.7302| 0. 0433 [0. 3868 0. 1107 1. 0000
5 |0.7203[0.0595|0.0229 1.1710 0.1227 0. 8701}-0. 0162 0. 2520 0. 7480
6 |-1.7560/2.0090(0.1457(0. 9279 1.1650-7. 4410 5.512010. 2242 4. 4900 0.0220 0.9780
7 |-0.9979|0. 407910. 0218 1. 1680 -0. 1102[-1. 8230[-1. 1700 1.0940 |0. 0592 1.1600 -0. 1600
8 |-4.1910-0. 3913|0. 3603 1. 3750 -1. 1800 -5.9830 0. 9501 [(0. 3953) 0. 0045 5. 7190 -4. 7190

R EAN  mmol /L. ERFREA, ABRFERTH E T8 EHER Cat T Nat A RBUR Z s Bid bl Nat R 1t KR

/BB ERRAME, AURTEER.

BERBA HCAE8HE/NTOSHENCLI,H
MERAGEES, K EZRWK-EEMH HKEN
BERAMRERE, 695 FERM N K EERET L
KEERB AN, T 115 B AL T KRR T WM, 8
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BEEA ARG,
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M 63 B R Cl S B /665K ClTHFR=1.65.1
BB IR A LRI & LB 5.

BERI3 .5, 6RO B B L B 35 1 , A oAt K SR A TR
A o ATK SCHE R 2R 12 # » 2 B S b R K S R K Y
ABHE,

2.4.2 HTRESERFRL
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0 A B T30 e W B A AR 5 T K R Mg
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B BA BT AR,

BRI H, T K b2 26 3 A HCO;-SO,-Ca-Na
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Abstract
[ .

In the plain of Manasi Rivor_ ;?Basin, chemical evolution is complex comparatively. From upstream to
downstream area, the variation cKaracteristics are mainly that the content of Na*, Ca®", HCO; , SO and the
value of TDS change between hrgh and low by turns. The water-rock interaction simulation has been applied to
study the mechanism of it, the srmulatlon results indicate as followes: (1) Dissolution/precipitation of minerals,
evaporation and dilution control ‘thg‘a ‘chemical evolution of groundwater jointly; (2) In study area, from
upstream area to downstream ar‘:eali because lithology granularity becomes fine gradually, the dissolution/
precipitation amount of minerals 1In ﬂgroundwater increases gently, the water-rock interaction becomes intense
accordingly; (3) The water- rock 1nteract10n in upstream area undergoes the influence of surface water or
1rr1gat10n water recharge chiefly, and in middle reaches and downstream area undergoes the influence of
evaporation mainly; (4) Because . df .the large recharge of surface water or irrigation water, the chemical

evolution in some areas sometimes doesn t accord with general orderliness, even changes into reverse direction,

TDS Value becomes lower, and produces complex middle chemical types.

IR
Key words: the plain of Manasi River Basin; groundwater chemistry; evolution; water-rock interaction;

Xinjiang
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