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Fig. 1 Geographical location of the study area and sampling locations
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Fig. 2 Core photos of Well HYRD1
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a, b, and c refer to the Q, stratum; d, ¢, f, and g represent the Q3 stratum; h, i, j, k, and 1 represent the Q,, stratum; m, n, o, p, g, 1, s, and t are the upper stratum

of Qu1; u, v, W, and x represent the lower stratum of Q,,,
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Fig. 3 Soil soluble salt index of each sediment unit of Well HYRD1
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Table 1 Statistics and classification of soil layers according to salt content

EER% o REE%
SR
R/IME RRMH FRIME E[E ESEIN

R (Qy, it BRI L) 0.14 0.17 0.15 100 0
55iEKIE(Qy) 0.45 0.45 0.45 0 100
ORI (Qy) 0.16 0.25 0.21 100 0
5537 K)Z(Q,3) 0.20 0.59 0.38 33 67
2 (Qp) 0.08 0.24 0.15 100 0
5537 K)Z(Qpn) 0.49 0.58 0.53 0 100
2 (Qp) 0.09 0.46 0.26 72 28
BRI (Q, LB 0.20 0.49 0.35 10 90
WIZE(Qy B 0.09 0.46 0.26 8 92
BIEKIE(Q, T B 0.06 0.15 0.11 100 0
WEQ, FE) 0.04 0.07 0.05 100 0

W /m

50

100
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200

250

A AN g L™

20 400

Fig.4 Porewater hydrochemical characteristics of each sedimentary unit of Well HYRD1
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Table 2 Statistics and classification of pore water according to mineralization degree

. TR (g L) HHM %
= B Rkt Tl Ok ok Hok
WK (Qy Bt MIEE 1) 4.67 6.6 571 - 100
553 KIZE(Qy) 19.27 19.27 19.27 - 0 100
R HEK (Qy) 7.36 11.31 8.88 - 86 14
$5iEIKIZ(Qps) 5.91 17.46 122 - 50 50
RIEZK(Qy3) 3.08 8.53 6.07 - 100 -
555K Q) 21.28 27.63 239 - 0 100
& EK(Qp) 4.91 21.27 11.37 - 45 55
5537 K 2 (Qp FBY) 8.16 18.14 13.23 - 15 85
IR K (Q, b B 433 32.41 11.44 - 50 50
55375 K)2(Q, T BY) 2.77 6.06 436 22 78 -
HNIZRHEK(Qy FE) 1.78 3.01 2.14 80 20 -
R3 KUFRBYSET (%)
Table 3 Statistical of water chemistry type classification (%)
21 Cl-Na-B Cl-Na—C Cl-HCO;—Na—B Cl-SO,~Na-B Cl-:SO,~Na—C Cl-SO,~Na-Ca-B
WK (Qp, F9BKE) 75 - 25 - - -
$iBEK)Z(Qy) - 100 - - - -
TORHEK (Qy) 72 14 - 14 - -
5937 K)Z(Q,s) 50 50 - - - -
UEKEK(Qy3) 100 - - - -
55iEKIZ(Qp) - 100 - - - -
IRIEK(Qy) 41 55 4 - - -
FiEK R (Qy LB 21 79 - - - -
HNIZRHK(Q B 50 46 - - 4 -
5B KIE(Q, FE) 56 - 33 - - 11
&K (Qyy M BY) 20 - 80 - - -

() Na* ¢ de A Gk f s, A2 R 0.810,

SRR TLBRK TDS 5 £ & b & . Na'iy
LI X RZMARX [ (4) 2(18)], TDS
Bk g/L, R R DUE 8RR, Naty CIy i By
S mg/kgo MR S Hp Ay TN RS, AT DLSR A A
1 & £h AR AE 46 b5 1000 + AR FLBR K ) TDSfH . 3£ 5
T LA X R AE 0.01 AKCE (U 1 24 G
HEAT HYRD1 8046 09 2 Ak 30 &, TDS 5 5 i #h i1y
Na & M ek B s [ (4) 1. AR BT i 5 i
PLAER X & K 2 ALK S 5B K2 LK . A
6] )2 (7 fLBR /K TDS 5 + 1k 5 i $h 6 bn 19 LG A 56

P2EFEK. Q, FEHIZMAWILE/K TDS 5 H
TR B A e M fe [ 20(18)], Q, b B JE R AF 1
FLBK TDS 5 CI& & 1 A R R A% [ X (9) ], TDS
5+ 1R 5) s R AR AR LA U D ME R 2 Q, T B2
TRAE A FLBRIK > Q, HbZMEAE A LI K > Qs Qp FEX
)2 RAF I FLBR K > Q, b Biib 2 A7 I FLER K . Al
FHZAEA AT DA K K8 W% R s Ik,
FEARE A 5 s R T Y B — B AT LB TDS, 15
4 M7 N
4.4 HTKEH

WFSE XK R E M 2.4~5.2 TU, SEX{EH 3.8 TU.



40

(GRERE T LE

F4 FLEKPHBEBRELSEE (TDS). CI. Na'@ESSFHERPHIBE. Na'. CrSENEXES R
Table 4 Correlation analysis of contents of total dissolved solids (TDS), CI", Na* in porewater with the contents of salt,

CI', Na" in the soluble salt index

i ERUN FLEBRAK
i Na* Cr DS K" Ca** Mg HCO; cr Nen

TR S 1.000

Na 0.988%*  1.000

cr 0.992%*  0.975%* 1,000
FLBK TDS 0.798**  0.810%*  0.773**  1.000

Na 0.776%*  0.808**  0.747%*  0.990%*  1.000

K 0.380%*  0.369**  0.357%*  0.662%*  0.621**  1.000

Ca™ 0.572%%  0.467**  0.615%*  0483%*  0381%%  0.214% 1.000

Mg™ 0.663%*  0.574%*  0.674%*  0.648%*  0.549%%  0.570%*  0.762**  1.000

HCO;  —0207* —0.174  —0267**  0.085 0.109 0.044 —0212%  —0.299%*  1.000

cr 0.843%*  0.850%*  0.833%*  0.989%*  0.976**  0.631**  0.542%*  0.684** —0.018 1.000

SO 0.567**  0.579%*  0.498**  (.853%*  (.842%%  0.674%*  0258%*  0.558%*  0.103867 0.789**  1.000

TE: **FIRTE0.0 1K GO | 58 406, R AR 99%; *FIRTE0.057KF-(XUIM) | 1 3 AH6, RAMEHRH95%.

x5 FLBEARBELSEMG (TDS) EES5THFEHE.
Na', CIE&ExX#UEN
Table 5 Fitting equation for the relationship between porewa-
ter total dissolved solids (TDS) content and the contents of salt,
Na® and CI in the soil

= A KFRA x HXRE &5
el y=0.0111x+2.103 6 Na” 0.810 (4)
E=Sih y=0.006 4x +3.277 4 cr 0.773 (5)
il y=36.282x+18871  wihhE 0.796 (6)
Qu y=0.007x+2.136 5 cr 0.883 (7)
Qui »=0.005 7x +3.776 4 cr 0.778 (8)
QubB  3=0.006 5x +4.706 cr 0.660 (9)
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Geochemical characteristics of water and soil environment and its environ-
mental indicating significances since the Pleistocene in the
northern flank of the Changjiang River Delta

Gou Fugang"?, Gong Xulong"?, Liu Yuan"?

(1. Geological Survey of Jiangsu Province, Nanjing 210049, China; 2. Key Laboratory of Earth Fissures Geological Disaster, Ministry of
Natural Resources, Nanjing 210049, China)

Abstract: The coastal plain of Jiangsu Province is a fragile zone of water resources in Jiangsu Province, and
groundwater salinization has become a serious ecological problem. In order to analyze the groundwater recharge
and its salinity sources in the north flank of the Changjiang River Delta since Pleistocene, a 275 m deep well
HYRDI1 was deployed and the whole hole was continuously collected with easily soluble salt samples, geotechnical
samples and water samples. Surface water, shallow and deep groundwater, and seawater samples were collected in
the area. The hydrochemical characteristics of Well HYRDI1 high-precision porewater were obtained by using sol-
uble salt index combined with geotechnical index (water content, wet density, specific gravity). In order to analyze
the groundwater recharge and its salt source since Pleistocene, Piper trilinear diagram, Gibbs diagram and ion ratio
method were used in combination with D and ¢'°O data and '“C data. The results show that the salinity of Well
HYRDI1 soil is mainly NaCl, and the percentage of saline soil is 25%. The saline soils are mainly distributed in the
Q,; aquitard, Q,, stratum and the upper part of Q,, stratum. The water chemistry type of porewater is CI-Na type
(only the lower section of Q,, is HCO;-Ca-Na at individual points), 7% of brackish water, 49% of saline water and
44% of haline water. The brackish water is mainly distributed in the sand layer of the lower section of Q,,. The 6O
and oD of diving indicate that the source of diving is atmospheric precipitation and is subject to a relatively strong
evaporation effect. The 'O and 6D of the aquitard pore water and pressurized water are located near the standard
seawater dilution line, and the trend of 60 and 6D decreases with the increase of depth, which indicates that the
porewater is subjected to the mixing effect of seawater decreases with the increase of depth. Calcareous nodules are

mostly seen in the Q,, aquitard, indicating that the Q,, aquitard was subjected to strong evaporation after soil forma-
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tion. The salinity of the upper part of Well HYRDI1 Q,, and the overlying strata is mainly from the 5th stage sea
erosion, evaporite and silicate weathering dissolution. The salinity of the lower part of Q,, is mainly from the
crustal source. The groundwater chemistry is influenced by water-rock action, evaporation concentration and hu-

man activities.

Key words: sedimentary environment; saline characteristics; soluble salts; porewater; aquitard; coastal aquifers
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