e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

AT MR T A AR v RIS R

& %, TR, 95F, R—%, A2E, £ @&, TR

Radiocarbon dating of Quaternary groundwater in the North China Plain and its implication to 14¢ correction
LI Jie, XIE Yuxi, TIAN Lijun, XING Yifei, LIU Yulian, JIAO Xuan, and FEI Shuchen

TEZR AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202409049

LT RO H A R

Articles you may be interested in

i Sul A S A ) WY AR SR NS e
Present situation and research prospects of the land subsidence driven by groundwater levels in the North China Plain

SRUEIN, 253, EI0E, BRIE, PG, T2 e, ARAEHE, FERER JKSCHBT TR, 2021, 48(3): 162-171
i T S DX b 7K AR 2 KA 9 B 4T

Discussion on ecological water level threshold of groundwater in Baoding Plain area

RS, TOCR), Be g, SHER, T, BEEE KU TR L. 2022, 49(5): 166-175

Mo R KRGS HEAL - BAC/ N R R IR R AT 5T

An experimental study of the influence of groundwater level on water consumption of winter wheat in the Huaibei Plain

iR, sk d 7, XIFRE, TARE, FRE AKSCHUR TR, 2021, 48(4): 15-24
VLD BRI A DX v At 7K BP0 A LA

Distribution and genesis of high Fe and Mn groundwater in the northeast of the Jianghan Plain

BEFe, W, BRAEAE, T35, T, WO, IR K SCH R TR 2019, 46(4): 18-25
VP R A A A SR R

An analysis of the evolution trend and influencing factors of the groundwater flow field in the Sanjiang Plain
XA, B B RE, XA, FRAB2E, 253641 /K SCHbJo T AR MR, 2021, 48(1): 10-17

P I <1 DX KA A L A R AR A5

Evolution characteristics of total dissolved solids in the groundwater level funnel area in the Hufu piedmont plain

SKATRR, TROCHE, ISR K SCHE ST TR BT, 2021, 48(3): 72-81

KA ARS, B LR E


http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202409049
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202012037
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202112020
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202011053
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.04.03
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202008044
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202009047

Vol. 52 No. 2 FRK o TR %52 2
Mar., 2025 HYDROGEOLOGY & ENGINEERING GEOLOGY 2025 4E 3 A

DOI: 10.16030/j.cnki.issn.1000-3665.202409049

ZEBE, TR, AL 7, A AR AR DU Z T K C s AR 7 vk B OHGE PR RR T 9] K SCH B TR 5T, 2025, 52(2): 14-24.
LI Jie, XIE Yuxi, TIAN Lijun, et al. Radiocarbon dating of Quaternary groundwater in the North China Plain and its implication to "“C
correction[J]. Hydrogeology & Engineering Geology, 2025, 52(2): 14-24.

el FREMAEM TKYC EEFERLEERHEERT

F RLUHFR BRI M-, EE R B, AR
(1 TP RERFRMAFHRRMTRFTEERNSEELHKFTIHRILATF S, LT 100875;
2. MR BRFFAFFR, M BFRE  050031;3. PEEFAFE, LT 100037;
4 REXZREKZAHFFR, RE  300072)

FHEE . “C IR M T /K AR B 5 i, (H 32 C s AR AR v B W 46 C B SR B 0 I SR b BR b 2 T R S R, MR K
UCARRMIAETE B KA o i A b JRUER DU R ¥ K MC AR, 7R HE %2 4T IX I JH 30 XIS Rb 58 T 27 4 8h R K C B, S5 G
HIEATE AL G S5 SCHERECHE 65 20, T3 43 B BIF 58 DX K Ak 2 i A R R A e b T 5 /K 2 S 808, 1 4267 I b R K
UC AL IERE T WA R, F 22 PE SR T —FhPE Al M R K HC AR IS HER P A i . SRR (DWFSE IXKHL T /K MC AR IEAR T
FIHI IR E 2 87.0 pMC, 1% 7K )2 SEHR U i ] B2 A 2006 5 (2) R /K 4Rl 57 25 28 Akl i 4.2 ka B9S85 5 85 F 4 RUB Il 2 R4 53
TR =B B (3) AU S 3R U ZR b R 7K C B i Y R K ) 2 R AL, S AV I - M R K MC S AR 45 R R *He/M Krr
AEGERAE 300 m IREAUEE KZES, R EC e FEIT BRI, DL 4.2 ka 9S00 55 SRR Lo R F AR R 9508
) b T 7K AR I 7 38 AR fb & — A RO R 7K MC AR IR I R 1 D vk, (RFE TR 2 B K 2 v U R R O s AR k.
KR “CAEIRAIE; Hb T K HRLF I AU S W EE s 4.2 kas BrAl e AR

FESES: TV211.12;P641.1 XEFRERD: A XEHS: 1000-3665(2025)02-0014-11

Radiocarbon dating of Quaternary groundwater in the North
China Plain and its implication to “C correction

LIJie', XIE Yuxi', TIAN Lijun®’, XING Yifei’, LIU Yulian*, JIAO Xuan', FEI Shuchen'
(1. College of Water Sciences, Beijing Normal University/Engineering Research Center of Groundwater Pollution
Control and Remediation, Ministry of Education, Beijing 100875, China; 2. School of Earth Science, Hebei GEO
University, Shijiazhuang, Hebei 050031, China; 3. Chinese Academic of Geological Sciences, Beijing 100037,
Chinas 4. School of Earth System Science, Tianjin University, Tianjin 300072, China)

Abstract: “C is commonly used in groundwater dating. Due to the uncertainty of the initial “C contents (4,) and
the complex geochemical processes in the subsurface, the '“C ages were corrected but remain largely uncertain. To
determine the groundwater age for the Quaternary aquifer in the North China Plain, 27 new "“C samples were
collected from the Xiongan Area and its surroundings. Combined with 65 '“C samples from published references,
the initial “C content (4,) was determined after analyzing the hydrochemical evolution and constructing a
parameter model of the aquifer. A feasible method was proposed to evaluate the accuracy of '“C ages. The initial

“C content was expected to be 87.0 pMC, with the dissolution of dead carbon being neglected in the aquifer.
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Oxygen isotope in groundwater can be divided into three stages by two climatic anomalous of 4.2 ka and Younger

Dryas (YD, approximately 12 ka). There is a significant divergence between "“C dating results and *He/*'Kr ages at

the well depth of 300 m in the central and coastal plain, which indicates the arrival of the "“C dating limit.

Therefore, the "“C ages can be evaluated by oxygen isotope in groundwater divided by two climatic anomalous of

4.2 ka and Younger Dryas. The "“C method should be used with caution in the deep aquifer.
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Fig.1 Study area with groundwater sampling sites
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Table 1 Major ions and isotopic compositions of groundwater samples in the North China Plain
o m BN @ O T g0l o/ R (p)/ (mg'L™) SO e
°E NoOpMC % % %  ca* Mg® Na© K HCO; cor cr  sor /(hel?)
1 130 115.824 38.796 152 -11.0 -109 -81.2 2060 126.0 481.0 23 2810 0 390.0 - 2026.0 0.7122
2 150 115.839 38996 552 -10.0 —-9.0 —655 60.5 68.7 344 0.5 443.0 0 58.6 21.5 879.0 0.7113
3 150 115.806 38985 21.8 —10.1 -9.9 =709 53.7 313 40.8 1.8 295.0 0 27.4 52.6 576.0 0.710 7
4 150 115.769 38.995 36.3 -9.6 -9.7 =700 68.0 45.3 44.7 1.3 393.0 0 359 63.1 670.0 0.7110
5 180 115.846 39.006 125 —10.5 -9.8 —69.9 324 19.8 31.8 1.9 2450 0 2.1 29.5 383.0 0.710 7
6 100 115.620 39.010 45.0 -103 —-93 —658 68.8 433 16.5 1.1 4220 0 18.9 9.1 489.0 0.711 6
7 65 115519 39.040 65.8 -9.2 -89 —64.5 70.5 29.7 13.7 0.9 3380 0 18.3 7.0 349.0 0.711 8
8 71 115.500  39.066  69.7 -82 86 —-622 71.6 19.9 94 08 2750 0 17.9 8.0 275.0 0.711 4
9 60 115.457  39.086 70.1 -79 88 -633 91.6 13.4 124 03 2850 0 14.7 13.3 233.0 0.7112
10 300 115.431 39.106 733 -83 -89 -63.7 67.1 21.8 84 03 266.0 0 9.6 14.5 144.0 0.711 8
11 100 115410 39.105 699 -—10.1 -92 -648 599  26.0 54 05 2770 0 6.8 7.1 98.2 0.712 1
12 200 115417 39.099 633 -10.8 -9.1 —-652 664 270 63 06 301.0 0 9.3 9.4 130.0 07121
13 175 115344 39.067 758 -—10.1 -88 —634 242 237 13.7 31.8 2000 104 9.0 13.3 72.0 0.711 6
14 100 115.331 39.062 81.7 -85 —-8.8 —63.3 63.0 26.8 6.3 04 279.0 0 7.0 19.3 94.1 0.711 6
15 64 115.295 39.059 76.0 -9.1 —-8.1 —59.2 63.8 27.8 11.9 1.0 280.0 0 11.9 29.7 123.0 0.712 1
16 60 115.444 39.051 705 -10.5 —-9.0 —64.1 108.0 27.7 28.2 04 423.0 0 33.1 223 467.0 0.711 6
17 64 115.403 39.049 723 -9.6 —8.9 —64.8 89.4 15.2 12.0 04 3320 0 12.2 5.8 291.0 0.711 4
18 180 115.355 39.058 74.7 -7.8 -7.9 =550 55.6 19.0 9.8 0.6 206.0 0 10.6 36.9 159.0 0.7115
19 178 115351 39.098 87.7 -8.1 —-8.8 —62.3 64.7 31.6 8.2 0.5 2820 0 8.2 314 75.3 0.7119
20 s 115480 39468 930 -10.0 -84 —60.5 455 415 9.3 1.2 213.0 7.8 94 557 110.0 0.714 3
21 s 114970 39.407 850 -10.6 -89 —657 522 210 17.9 1.6 147.0 6.9 10.7 974 1155.0 0.706 6
22 3 114905 39.017 83.1 -9.1 92 —672 51.1 41.0 134 20 2420 8.9 17.4 49.2 144.0 0.711 4
23 100 115.824 38.797 11.8 -11.1 -109 -83.0 147.0 683 323.0 1.9 1470 159 261.0 799.0 1234.0 0.712 1
24 100 115945 38.874 178 -103 95 =734 277 132 1330 09 2520 148 58.3 80.8 234.0 0.7109
25 100 115857 39.046 500 —17.1 -85 —624 681 492 283 1.6 3720 291  57.1  33.0 703.0 —
26 200 116.104 39.004 155 -13.1 -—-11.1 —82.7 19.5 6.8 85.9 0.6 206.0 0 41.0 35.6 318.0 -
27 300 116.061  39.048 77 -—13.1 -113 -824 15.0 7.0 532 1.0 1940 0 58 219 282.0 —
e—fLBE; RAE o PR MG 3 — M A A 2 B il i F 5T X
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