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Abstract: In order to further provide a theoretical basis for groundwater utilization and safe mining in the
Shenfu mining area. In this paper, based on the analysis of hydrogeological structure, the hydraulic connection
between the Salausu Formation aquifer, the weathered bedrock aquifer of the Zhiluo Formation and the bedrock
aquifer of the Zhiluo Formation in the Shenfu mining area is analyzed using a combination of hydrochemistry,
multivariate statistics and “H, "*O and *H isotope methods. The results show that the pH of all aquifers in the
study area is between 7 and 11, which is alkaline water. The average TDS values of groundwater from the

Salawusu Formation and the weathered bedrock of the Zhiluo Formation are 294.55 mg/L and 267.72 mg/L, re-
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spectively, which are freshwater with low mineralization. The average value of TDS in bedrock groundwater of
the Zhiluo Formation is 867.35 mg/L, with a high degree of mineralization. The main hydrochemical types of
the Salawusu Formation aquifer and the weathered bedrock aquifer of the Zhiluo Formation are both HCO,—Ca
type water, and the main hydrochemical types of the bedrock aquifer of the Zhiluo Formation are HCO;—Na type
water and HCO,;-SO,—Na type water. The results of the clustering analysis of water chemistry indicate that the
Salawusu Formation aquifer has a certain degree of correlation with the weathered bedrock aquifer of the Zhiluo
Formation. The hydrogen and oxygen isotope signatures show that the groundwater recharge sources of the
weathered bedrock of the Salawusu Formation and the Zhiluo Formation are the same, and the groundwater
recharge sources of the bedrock of the Zhiluo Formation are different from both. The age of groundwater was
calculated based on the tritium content in groundwater of each aquifer, and it was concluded that the age of
groundwater of the Salawusu Formation is small and the age of groundwater of the bedrock of the Zhiluo For-
mation is relatively old. Comprehensive water chemistry and environmental isotope information show that the
hydraulic connection between the Salawusu Formation aquifer and the weathered bedrock aquifer of the Zhiluo
Formation is close, and the hydraulic connection between the two aquifers mentioned above and the bedrock

aquifer of the Zhiluo Formation is poor. The research results will provide scientific basis for coal mining, ratio-
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nal use of groundwater and water damage prevention and control in the study area.

Keywords: hydraulic connection; hydrochemical characteristics; environmental isotopes; groundwater;

Shenfu mining area

o [ R FH K SCH BT S5 P A2 2%, 1 R OK RGeth 240
K ZRE B, P 7K 2 13 3l A A AN [ R B 7K 7 B R
(BRRGEEAE, 2017, B TR, &0 X T K &
G g% WU K SCHIL T A% 1 a1 A2 A Ak, TE TR L R
2 B K2 R K B U, B KEOR A,
T 368 AW, A 1 8 5 401 2R O 2 UM N B3 2 4 R I o
2,2015) . BRI 7K SCHb 5 2% 1 5 24 B, 72 T
Rl B P T A A SRR UK B R o HERR
AN TR 5 7K 2 8] B 7K 18k 3R AN ALRE A B 43 A1 0 7 4 b
S5 KR, A BT 5 W A B X 1 K B A B it
CHEEEIR, 2019; BRI EE, 2021; V4R 48,2023 ), N T
B TKIZRIIK IR R, 22 E R T AN
HRHETORSE . HOECH A Sl 2o R K A2 U] 2R
BE R 2050 L AR | K 56 K A7 e R s [
GRS & K2 K J1HE R (Lehr et al. , 2015; ¥
TELE 2018; 32145, 2019; X F 64, 20200, 40, Li
G018 1 A Hr PU AL 213 F IR0 45 S K 2 b T
IKARAR A, FI T B T R R & K )2 5 TR
WSR2 K T BR R B, N XK FE B iR AR AL TR
AR ; Wei 55 (20200 38 2o 4347 B 7K 3 56 v HE 7K 2 K
T 8 A8 £ B AR v 0 B v B 1 AR Ak, ff o % K2
] 7K 78k 25 301 55 45 (20200 38 133 4387 AN [7) 7K A% (4 7K £k
SR R ARRAE, A B T R K L SRk KA Y 2K
TIWRFR o H A AT 2 3 38 o A A R B R O VR R

R EIKIZRIK B R . BN, 25880 (202D H Ik i
K FTBE R R BRI, 38 0 F (A R/ e s K
J2 1] 7K 3 56 R L Qu 45 (20200 F) JH 7K Ak 2% T i e )
JE 5 B3 20 A B S T S K 2 2 K TR &R
KA 2ABE G TF T 19 20 oK, J5 a8 ¥ Bl A 7K ST Hb it
SERIEST T, TR ) B K 2 7K 7 5 ZR A0 03] sk i
B A H AR AE K SCHb 2 1 04 1% AT 38 31
20 20 30 AR, % Ik RE TR | A b B K2 ]
KA R, F A AR S . Sk k2EmMIE R
JriE AR, FhK GRS | K S A5 O TR AR L B
Bt K ITHR R R BRI S, HER M A TR,
IR K A2 T 2 5 TR L 3 7R B B AR 25 G I 55 K
JRIRIK J B R, S s b . v

PR DX 2 v 2 A RE VR Ak T3 i 4 B 4
MERRE LSS ERAF L RELEKR, K, h
T X2 AR T T A3 A X, — S b X2 TR %
Bt iT 3 KR B, DLBUE T ROK fE B R, B
B 25 DX TF R, TOUA /K 56 g W i ™ R TR R
XGPS TR A T3z, oK E, R S A
SRR, )2 Ry i T IE A3 A X KK IR Z —
B2 A R EE ALY LS5 2, 1Z & K2 &
R RB S B SOK SRR R, AR KA S
SRR Z TR G W B TS KZ, S I KA B
M), L2 2RV A 4R % W] 3 A A R B 8, O oY =



200 o4t o# R

NORTHWESTERN GEOLOGY

2023 4F

AR K FIIC R, A O A SO E R OK K IR R KR
B IRER 2  TPRARME R 2 R Ml o R, 2B 7R W i
K ST 5t BT R A4 AL b K ORI, A K AR
¥ ZITGETE R M R KK AR AE, 38 FPHL
0. H R Z O i 7 vk S [ 5 K MR K AR E
[F) 37 ZR AL . T KOk I A 3R K AR W, DT 2545 F
FE LR E KRR IR Z, LA 5 90K 3 B s TAF:
TR

1 BF5T XL

1.1 BAMEPIRE

MR B XA F 50 /R Z W 2 AR il 2%, 2Bkt g
PEAL T M AR O X B (Su et al. , 2018), i TELE
b b 5 Bt Fr B I AR K b S S R 5 R Ao U b
(H #AE, 20200, M B AL FR A : E 109°50'~110°46", N
38°28'~39°26", MFFT X A Tk V4 45 My AR il 4o AC B 7Y
ACHB, 7640 R X PH R B 1), M kb H S P
Sk BRY f rh R A R T R R RS, R R
BRI ERK ., X TRDW, &5 8K, N FEE
A 7~9 A, 5 AAERRIK R 69% , £ 4 [
375 mm, & % 235 1 700 mm DL b (X355 20200,
AEBRRE K AL AR K, B 2~ 3 4F R — A KA,

1.2 KTHB R &1

TF 5% DX Ak~ B J0] S 3 e S 0T R 58 R YT 8, X
VR AT SN NS SNSRI
T 5 R AHOC; £0AE A TR X P L.

(0 P S o Y = N E I T R S RES
HAUp) P RZPREP AU, EEFG RS
L (Que) MA TG WL (Q,°D, Horh B 4 I gk X
TR 20 BB AR 2 2, Hozs [l WAL 2, Tz
ALy B A e fih, A2 AR A e, F8Y
W2 MR R G A . BERL S IR A )2 —
Fr KK )Z, KA ERZRAE 10 m LAY, AS TR M X5 K
P2 FBK, At FE D EWR O+ 4 ok v
HE, R FHRAKKEZ— AP HREFEETKE,
ZHEFER R TEE LR, GRS IAVMER R
VA )RR B 2, T AL S 5 2, R KUY S 5%
I AR HP ARAES SR E X N
IR (O KB — A BB R (2 BEEE, 2019), HE
KR B A7 A R XA R B ), R — 2
20 m, Pk EL LA R BTl s e L X
PR 32 I oty R 52, AEDFIE X N B K RS
HYHIA I X R E FE MR, Iz,
TR ROl W M, E K
e K 2B

E1 MfRRLEE
Fig. 1 Location of the study area
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Fig.2 Hydrogeological profile of the study area
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Fig. 5 Durov diagram of hydrochemical composition
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Fig. 8 (a) Tritium recovery curve of atmospheric precipitation in the study area (b) tritium output curve of piston flow model
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