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Characteristics of hydrogen and oxygen isotopes in the groundwater
and formation mode of the Beihai springs in the northern Laiyuan Basin

WANG Zhongliang1 , GUO Chunyan2 , ZHANG Yanpeng3
(1. Hebei Prospecting Institute of Hydro-engineering Geology, Shijiazhuang, Hebei 050021, China; 2. Institute
of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang, Hebei 050061, China; 3. School of
Environmental Studies, China University of Geosciences (Wuhan), Wuhan, Hubei 430074, China)

Abstract: As the source of the Jumahe River, the Juma springs has received the attention of many experts and
scholars. Previous studies focused mainly on the chemical and dynamic characteristics of the groundwater and the
spring discharge characteristics, the hydrogen and oxygen isotopes characteristics were seldom examined, and the
explanation of the causes of the Beihai springs was only a rough qualitative overview. To illustrate the
characteristics of hydrogen and oxygen isotopes of the groundwater in the northern Laiyuan Basin and reveal the
forming mode of the Beihai springs in detail, groundwater samples in different aquifers were systematically
collected for the first time in the study are area and the hydrogen and oxygen isotopic components were
determined in this paper. The results show that the values of D and "0 in the water samples fall on or near the
regional meteoric water line, indicating that the meteoric water is the main recharge source of the groundwater.
The altitude effect is obvious and the groundwater flow path is long for the groundwater in the dolomite aquifer

and limestone aquifer, the groundwater flow path is short and the evaporation effect is strong for the groundwater

WS BEER: 2020-02-04; f&ITHHEA: 2020-05-12
HEUE: o EH R AR Hb 5 A5 H (12120114010801)
F—1EE: EHL5E (1986-), B, LT 54, 32K TERHTHFSE . E-mail: 591002923@qq.com


https://doi.org/10.16030/j.cnki.issn.1000-3665.202002004
https://doi.org/10.16030/j.cnki.issn.1000-3665.202002004
mailto:591002923@qq.com

28.

7K SCHb BT TR b S

in the unconsolidated sediment aquifer. The deuterium excess of the sample in the dolomite aquifer, limestone
aquifer and unconsolidated sediment aquifer are 6.0 %o0—11.6 %o, 4.2 %0—11.2 %0 and 3.8 %0—8.0 %o, respectively,
much smaller than that in the meteoric water, showing that the karst water and the pore water undergo different
processes. When the groundwater in the dolomite aquifer and limestone aquifer flows from the recharge areas to
the discharge areas, hydraulic connection and mixing occur in the fault zone near Xiaoxizhuang and Xianglutun.
Groundwater rises during the process of flow to the center of the basin because of the resistance effect of the fault,
and groundwater in the dolomite aquifer and limestone aquifer is subsequently recharged by the pore water in the
unconsolidated sediment aquifer, at last the groundwater emerges on the ground surface in the form of springs as

the Beihai springs. Before the pore water joins in, the average recharge comes from the limestone aquifer and

51

dolostone aquifer is about 48.4%—57.6% and 42.4%—51.6%, respectively.

Keywords: hydrogen and oxygen isotopes;

water; pore water
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Table 1 Analytical results of hydrogen and oxygen isotopes of the groundwater samples
BESAS RHEALY okl HERSEG  Im KT oD 0'O%e A — e e
o FAKRE ARE T
T5-68 RSy ) IR AT 8 -78 -112 11.6
T4-15 FRF AT 12 9 -76  -10.8 10.4
T4-41 RWAS: YL A [ o) A i 0] 180 9 -76 -10.9 11.2 9.8
T1-54 SRUBHS 120 8 -73 -10.1 7.8
TZ10 A= 160 8 —69 -9.6 7.8
T2-40 SESIoE Jia) R it A ) 240 8 —69 -9.5 7.0 7.0
T3-38 Jesnest T AT et 200 10 —66 -9.1 6.8
T3-36 AR LTS Rl 184 8 -70 -9.6 6.8 68
T1-48 RIE T EPaEzgy/ =il 160 9 -71 -10.0 9.0 8.5
T1-46 i~ LRES A LB 85 10 -73 -10.4 10.2 8.9
T3-31 T 305 9 -71 -9.8 7.4
T4-28 BORF AR 195 8 —66 9.4 9.2
T4-27 PR BRIES WA LT W 216 10 —-69 -9.8 9.4 9.2
T3-37 TRA A 220 9 -71 -10.0 9.0
T3-32 BRI 150 9 —71 -9.7 6.6
T3-34 FHEIHF ke SIEAUIESY 3=k 1 150 10 —-69 -9.6 7.8 6.8
T1-53 BRI 160 10 —66 -9.0 6.0
T4-20 S3IKIER SRR 6 -76 -10.9 11.2
T4-25 LK A S17K U R 17.4 8 -73 -10.3 9.4 9.8
T3-74 HFEEA SRR 6 -72 -10.1 8.8
T4-40 RN TIR 6.6 11 —66 -9.3 8.4
T4-14 SRR 30 10 -69 -9.9 10.2
T3-1 PIERHL A [52 [r) A 3 160 10 -72 -10.1 8.8 9.1
T4-1 R 165 9 -68 -9.7 9.6
T3-30 RIS 220 10 —69 -9.7 8.6
T4-10 AR RARAL 60 8 -71 -10.1 9.8
T4-9 A B PG F 85 7 -70 -10.1 10.8
T4-32 (AR VA5 ol AP 105 9 —68 -9.6 8.8 9.8
T4-16 KA R WE SN 195 8 -70 -9.9 9.2 8.8
T4-4 %5 IR SR 9 —68 -9.8 10.4
T4-33 AR P IL 180 7 -70 -9.9 9.2
T4-36 RHLA g FHLWRRI S & B 90 9 -71 -10.1 9.8 9.7
T4-38 i o ] 180 8 -73 -10.4 10.2
T2-42 SRR PG R 140 8 -68 -9.6 8.8 05
T2-44 ZLRM AR 180 7 —67 -9.4 8.2
T2-49  JERFREAL 155 8 —69 -9.6 7.8
T2-68 dt R ZRdE 190 9 —66 9.1 6.8
T2-52 EiS A ] 11178 by 200 11 -69 9.3 5.4 6.4
T2-51 IR AR 220 9 -67 -8.9 42
T2-48 BREIA 180 8 —68 -9.5 8.0
T2-93 Az 40 9 -73 -9.8 5.4
T2-81 [ SIIRT: by 20 11 -72 -10.0 8.0
T2-78 RN 120 12 -72 -10.0 8.0 7.0
T2-36 A 150 9 -73 -9.9 6.2
T2-38 jtﬁt}fﬁ . P 134 10 -72 -9.9 7.2 64
T3-41 B E R 108 12 -69 9.4 6.2
T3-40 == 200 13 -70 -9.5 6.0
T1-61 INALSAT 100 11 -70 -9.5 6.0 5.9
T2-94 PUIRIEAY 32 10 —-69 9.1 3.8
T2-89 [LEST] 10 9 -70 -9.7 7.6
T2-400 b N T W B i SR 12 —72 -9.8 6.4 6.4 6.4
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unconsolidated sediment aquifer in the northern Laiyuan Basin
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Fig.3 Diagram showing the formation mode of the Beihai springs
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