5 43 5 41 hOE R Vol.43, No.4
20164F8 H GEOLOGY IN CHINA Aug. , 2016

doi: 10.12029/g¢c20160427

FEAM, FEICHE, sRINL, 55 BE T IR R AL 3R /0 - 2 ot T /K AR SE 0], 1 [EIHLBT, 2016, 43(4): 1439—1445.
Cai Yuemei, Wang Wenxiang, Zhang Mingjiang, et al. An analysis of the groundwater flow system based on environmental isotopes in Turpan
basin[J]. Geology in China, 2016, 43(4): 1439—1445(in Chinese with English abstract).

ETIMERMI RS EFA MM TKR RS

HAM EX# KL BAL REE' FHA FER
(1. B3R & B K SRR AL oo /T 42 071051;2. 3758 4 & R A R A s = HEF L6
% — KX TAZM K IN, #7152 28 K5 830091;3. % E A ERBLE A %, T 100037)

RE . AR T E R AR I 2 — B A N OK T R S T IX UK SRR A S L il
BF AN FRIBRE TAE , B SR I8 BURE S IR AR ] K T i 38 4 2, 45 Y MoK SCH T 45 14 L TR 25 (L e P4
I LA SR s 57 B () 57 BB L K (57 B AR I ) s A [R)— AN K R e o 283 MT , 78 S L DAL AEAE — A ) L
HHE R IR TR R e, ML AU LU AR B LU DXCR IR K R A A6 7K R TR Fr) A W 7 32 AR e b VEE T i 2 1 i
WO Z YT KRS R G, Y S 23z HARFAZEIG Sz . JLrf [F67 22 R0 TDS AR = 9 T1 S 2
T R 2%, MK AL R RO I o RIS, O L 3 A e 1 A7 e b 2 ) RS A
LT KRN

X 8 R EFREH FIAER M KIS RS HhFRK

FE S P641.2 MERE: A XEHS:1000-3657(2016)04—1439—07

An analysis of the groundwater flow system based on environmental isotopes
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Abstract: Turpan basin is an important coal base in China, and studying the regional groundwater flow system is of great
significance for regional water resources research. The well depths of the sampling points are mainly concentrated in more than 100
meters and less than 30 meters. All the samples can be divided into four groups based on the well depth, and in combination with the
elevation effect of the isotope value and the locations of the sampling points, the nearby points are grouped into the same water

system. An analysis shows that the north of the volcanic rocks belongs to the same type of groundwater flow system, while the water
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system in the south of the volcanic rock exhibits features of multistage flow system because of the reservoir building, the continuous

improvement of the water conservancy facilities and the reformation of agricultural irrigation system; its forming condition is mainly

influenced by natural and human activities. The isotope and TDS values of T1 point are higher, so it might have been the edge of the

Aydingkol Lake, and the lake water level was shallow and isotope evaporation effect was obvious at that time. At the same time,

loopholes were existent in the bedrock, the groundwater could flow from the north to the south of the basin.
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Fig.1 The isotope sampling sites in Trupan basin
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Table 1 The isotope data of samples with well depth more than 100 meters (%o, V-SMOW)

GRETE RS K/ m 6D so  FEESYS HE/m 6D 60
TKS 135 -56.0 -8.0 TK2 145 -56.0 -8.5
TK9 F 150 -55.0 -8.7 J11 170 -71.0 -10.0
TKI15 K 110 -81.0 -11.5 TK4 158 -72.0 -10.2
TK16 K 180 -81.0 -10.7 TK8 105 -72.0 -10.8
TKI1 F 120 -77.0 -10.8 TK17 235 -75.0 -11.1
7 120 -81.0 -112 TK7 300 -74.0 -10.2
13 310 -74.0 -10.5 J16 140 -65.0 8.8
121 310 -77.0 -10.1
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Table 2 The isotope data of spring and surface water samples
(%0, V-SMOW)

FEWg T KA 6D s0 FRRT XE 5D 50

14 K -560 8.7 S3 MK 630 90
R6 WK -380 94 S4 WK -610 -89
RS MK -390 95 S5 K -700 -103
R1 MK 640 -89 S6 K -680 -10.0
R3 MK -640 94 S7 FEAK 710 -100
R2 K 670 91 S1 WK 630 93

R7 WK 780 -113 S2 EK 610 93

R4 WK -580 94 S8 RK 630 94

R 3 HR 0~30 m B R HITRE R L ZEE (%o, V-SMOW)
Table 3 The isotope data of samples with well depth 0—30
meters (%o, V-SMOW)

B HiEm 8D 80 HEM%E HFiF/m 8D 60
TK9 I 3 550 -84 13 19 -850 -10.9
TK15 1 15 -840 -112 J23 29 -71.0 -103
TKI6 [- 8  -780 -10.7 118 19 -820 -108
TKI1 = 19 670 99 J19 3 -76.0 -10.5
J6 20 -67.0 -10.0 J20 27 =770 -10.5
J7 11 -72.0 -10.0 J1 7 -62.0 -89
18 7 690 -100 TK6 17 -650 -9.6
J9 16 640 -98 J14 15 -580 -8.6
J10 10 -81.0 -109 J15 13 -66.0 -85

T1 2 7.0 6.9
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Fig.2 The relationship between 8D and 6O with well depth
more than 100 meters

5DV-SM0W/%°
-60.0 -50.0

-70.0

-80.0

-90.0

-12.0 -9.0 -8.0

11.0 m -10.
d Ov-swmw/%"

P 3 /K ALK IR 18D - 80 KA K
Fig.3 The relationship between 8D and 6”0 of spring and
surface water samples

X —ZH A iy AT K SR K B RIS A AR, 5 e
SRR AN o FER 1 b AHER ) FE s i
LI Ll A T K FE 25 R4 RS\ R6 Fl1 J4 (G ) , HiAC SR
T A A T RIK 43 A JE B, KRS RT Y

http://geochina.cgs.gov.cn H1E LT, 2016, 43(4)



H43E 4l

BEA M ST IR K B & 2 G T KR R SE 1443

8D . 8O A M AR (D 3R , F1 G 4k 22 57 e kAR
F T MK E Z AR ARV, B R AR
3.3 #FiF0~30 mith RS

& 44 0~30 m M1 T 7K 1Y 6D—8"0 K R A, i
[ 57 22 (B LA B AR G A5 O B A0 AT, DR ol 3 4
55— (H 380 R Al 57 2R A AR A% X 35 - 023 .19 ..J20,
TK16 | . J10 . J18 . TK15 I I3, B 557 T 7 7 s 114
AN 555 — 2] (T 38 SRy Rl 2 %) ()M - J9 . TK6.,J6
TKI11 | I8 J7, A 557 = 43 o 118y v ) X35, 4 24 F
I8 2R T DX R 5 55 — 21 (K 38k ) o TKO | \J14.,
JUJUS B S TR 75 B P 55X 3 2R AR 40 A
L1,

B HIEES R T XA X, 45472, TIX
FEAS A D PO 5 100 m LA A LR I 45 371 (X J
(ABOFMMD . "OEESG, A K1, AR S
A3 A AL 7 TR — X sk 6 B AT LA AR T )
ANV 5 T 1T IXRE S A9 D L 6O 5 100 m LR K
LG A (B 32 ) R 4 6D . 80 (R AL T4 ) 131 Bl ,
ZHRE SRR T O LB X3, 4n 320 F1J23 , 1
1T XM R /KR A 38 SR SR K, Hod 719 Bk
AR, R, HEEE 0~30 m R /K B Ak £
(HB)A 2 5B/, —#B53( 1 1X) 5100 m LU RS
FEH AR K Z2 A [F]— MR VR i —3 53 (T X)) Hhy
TFACKIR At A R OK RS o TR BE e HER
0~30 m P 17K Z& (K 35k) (19 8D . 80 i S HoAvs 8 4] 43
T XA, o T IXHE 5 TKO - A1T14 5 100 m
LR i T 7K A Ok L R BTy 94 7K 2 (C 30 AR
VERHIZ DXRE i (K38 T X)) 5 AR T BT Hiya 7K
FIE [l —#b g U8 5 11 IXRE 5 T1 R J15 5 A 1L EE ]
PEALER K I R G0 (F 380 AL, B nlRe 22 X (K3 T
X)) 5 FIFE s 00— 1K &R

a2 E3FE 4, S KI0~30 mH T K]
SRR A 80 {11 L —9.6%0 ~ —10.0%0 , 8D I
70 B} —72.0%0 ~ —64.0%o , i 7E 100 m LK #1 R 7K
(A, 122,60 118D R Bl P 24738 A 6 1 A A 1
O3AR EAEA T A LA H 22 A SR K 5 K@ AL
433 R3] K 22 18], Ui B 0 3sRe i £ B2 30k Bk
L AG R 5 K 5 ), 12 52 A [R) T R 4 3R K &b
o5 MR R 57Kk A G AL K R 7K
FE 0 R K, 5 KK IR ) Z RIS B, T 80A
BRI REZFOKIEIRGK. 7EE 1, TR AL

-50.0

O TDS<500mg/Ltf &

O TDSH500~1000mg/ LEE &
@ TDS>1000mg/ LAE &

-70.0 -60.0

OD, suow! %o

-80.0

-90.0

-12.0 -11.0 -10.0 -9.0 -8.0

14 0~30 mHi P /KHFE Y SD—870 SR
Fig.4 The relationship between D and "*O with well depth 0—

30 meters

Tk T B PO IX BB T SIS 35 K
RS T HL R /K RARIRZS

53242 T1 &4, T1 4 TDS(27885.2 mg/L)
IR =, 6D F16"0 fEAR 5 (8D=7%0 , §*0=6.9%0) ,
HBH B A FRAFKL T I, UK IR E A BT
28 7 3k WO 7K T PR 5 B A, 3D 24 s 3 A 7K A7
&, T2 BB 25 A AR, A6 28 28 A0 W]
WO R X AR B T A B T AR 3L
TS I,
3.4 MEFZMTKRNRES

DA X AKAE I 5B , e e F b b K
KGRl R SR B S 2o

100 m DAF 1yt 7K 43 B H SRR 19 3 ok
MARG(E2), Bk B A F AN R 5040 A I HE TR
100 m AR A 33 FR i &R 4™ s kg de i
(7K ZR GE R I G R A < 1 B KRN K 5 7K i
b, W 3 1) SRR B, AN A B R4S L T K,
T b AR K L AR A 57 362 BELK I 3 T8 BT
LI FEKIG PG IERL B B DAFAE 2Bk
S L A6 MR 7K AT 38 2 JOHE e g 2
TK4 . TK8 B &, Fr LLIX WA s A7 B 7 K L

http://geochina.cgs.gov.cn H1E LT, 2016, 43(4)



1444 h 3|

20164F

A ARENK
7 TR

AP LK

(&1 5 & A A R K ALAUR B R
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