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Table 1 The treatment of salinity slip averages of soil and ground water
B R Ba% oM ® O i 2 WA RIEY
Number of Number of slip
Sample samples Range Window Duplication average values
i 1097 0.8—24.0g kg~' 5 2/5 46
K 61 2.0—60.0g L 3 1/3 25

UBNMTENLBRERBKFLENEER (5), REETERRENEZR (v), £THIESL
i HERTHOMAEENNSEBRSRHTONLBERZE, TAMT 0.058 kg™, #HKR
#Big £0.058 L™y ETWMSEAMEN LIS, M 1o TEINENSERRSAABKT (LER

TN,
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WRIE, R/ AT LERE T EARANAR, ZZNRSBRECFELIBR BAH, B

- MEMNNRIETEARMABREERAGE 2,38 1,2,3),
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(F#9 35gL™DKRFH K, BEEBKEIMFRBE RERHRIOLERB—FM,
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Table 2 Relationship between the salinit and ionic composition of coastal sea

water ground water and soil

BEBK(SREE ¢ L7 HFAE (cmol L7Y)

Coastal sea water (Salinity g L™', lon content cmol L-1)

x B
2 b c r n
Equation
ynco; = ae*fx 0.05577 | —0.03014 1.02897 0.945 16**
ysop = aeb*x* 5.76034 0.06387 —0.64602 0.992 16%*
yci- = @ + bx —0.27352 1.54472 - 0.999 16**
Ycatt = aebosxe 4.69026 0.02926 | —0.52554 0.982 16%*
g+t = aet ac 0.01228 —0.03297 2.21356 0.987 16%*
YNat =@ + bz —0.40717 1.35019 - 0.999 16%*
yx+ = a + bx 0.62834 0.00983 — 0.943 16%*
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#K (5B g L'y WFEK (cmol L7Y)
Ground water (Degree of minerslization g L~!, lon content cmol L")
yuco; = a + blogs 1.36169 | —o0.28252 - 0.968 1500
ysor = ag®*x* 0.31604 | 0.00484 0.75332 0.998 25¢*
yci-=a + bz —2.10604 1.59467 - 0.999 25%*
Yeatt = acb 2t 0.48500 ~—0.00134 0.42498 0.995 250
Yug+t = ae’*x* 0.48490 0.01406 0.70067 0.998 250
INat = achexe 0.77830 -0.00510 1.20538 0.999 15
yx+ = aet*x¢ 0.02316 —0.00615 1.10159 0.995 25%*
10 (&K g kg™ WTFSE (cmol kg™)
soil (Salinity g kg~', Ion com content cmol kg~*)
Yucoy = 1/(s + be7%) 3.37442 —1.43447 - 0.988 46%*
ysop = az® 0.21657 0.92815 — 0.999 46%*
yci- = a3 + bx -—0.68631 1.52708 — 0.999 46**
Yoo+t = aedixe 0.14451 0.04856 | 0.43230 0.993 agne
Yug++ = ax® 0.13121 1.08597 - 0.988 46**
I T —0.24768 1.42981 - 0.999 460
yx+ - aebexs 0.05159 -0.01621 0.99370 0.99s 46**
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Fig. 1 Relstionship between the salinity and ion composition of sea wster
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Fig. 2 Relationship between the degree of mineralization and ionic composition of ground water
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Fig. 3 Relationship between the total salt content and ionic composition of soil
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Table 3 The comparison of salt ionic composition among various

of ground water
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Fig. 5 Relationship between the total sale
content of soil and the ratio of
the degree of mineralization of
ground water to the total salt coan-

tent of soil
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salt-affected environments of sea beach
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.. Type of salt
Type Range Order of ions Example of ionic relative composition chemistry
mK | 2292~ | CI">SO7>HCO3 M, Clas.5s[ 501, HCO,,] Cl-Na
35.17g L-'| Na*>Mg++>Ca+t+>K+ "N‘n.nMgu.n[C‘s.oxl.u]
<5g L Cl->HCo35>807 M,.s Cl,, 5y HCOY, ;3504 .45 Cl-Na
» Na+>Mg*+>Cat+>K* “Nagy.0sMg14.45C812,15[K, (]
A |>sg L-v| CI7>SOy>HCO3 M, Clir.s[303.,HCOL 1) Cl-Na
Na+t>Mgt+t>Catt>K+ “Nayy.0Mg13.0.[Cas.56K).50]
Cl->HCO0O57;>S0;7 Cl HCO0Y,.,5;S0}
2g kg-? 3 [ M s 67.88 13.78 13.37 Cl-Na
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BAMLIMPFEERRIERER, XM FHERS CO, SERM pH HEYX R
BRIMERBRMATE D, MEWTENEE,CO, M, HERMEER, BERLERNE
K co, ¥ED, ARERSIB EN TN LARRGD, co, ABRERERMN
U3, XIE L ML REAR pH B AUIE R TUY, A R TBRE A JT Y, HIbES A Bit
MM ED HCO; M &RB% EFACRE 2b i 3b), AMELERHBES
B ME R P EDEIGRAER T, REBEERREZFRE], 18 HCO; #Axtan
A&t 0.455cmol kg™, A RET 1.222cmol L7, R IMBYE BELKKE,ELR
EXhHRREH cor,

THBRIMEABELIRT . ERAERESREEET . EWENEKNERERIEDE
MER, ARERRERERER Y. RTESBAEREELAEBEEN, KB ER TN
BAEA HS RRBIERIER SOT B&,ELMELR pH HMENHER T, RER
BEE/E A, Bt SO AMrH T MFB ARA B

BTELMNBKAERNOERD, #TERREERNASHB®ERETR, &R
HCO;/SO7 X4 R HrFfi £ 5> T REm i o

2HEFHRAK WK EBAKTLINA SDR(Na*/(Ca*t + Mg**)) BKT 1,
Na*Bg TG, REET BRI RN, SDR Rl T, 3 B WA SDR
KT#K(E6,7), BB MM, Na* 8 Ca** Mg+ HMAYEEEH(E 3), SDR @
RLEF,ETME Sy 8—10g kg™ 4, SDR HiBLE #k{E(6.29), ¥ /K7E 30—38g L' it
H B P kB (4.03—4.05), BRI R E LR —E B FFHAO SR,

BRI MINW S Mg**/Catt AT |, BRIMB DI 1g ke R HL{E 0.86, K
W7 1.5g kg7 SRR LAY 1.1, Mg** Rl Cat*t fE pH HMEHIHEL T, BRI TRRBKER
g, A. H. Brownlon RAN"T, AZAHRERRITRY D HE, Mg++/Catt

PoBh4R B, B MR, Ca*t WM Mg &, @RERLE TR BHT Mg
%4 LHETUREOHR

Table 4 The comporison among the ratios of ionic equivalent

% & = N cr- HCo;
Type Salinity cr Na® + Mg™ Ca™™ + Mg™
1 g kg 1.405 0.641 1.608
2 g kg 1.103 0.891 0.875
4 g kg 1.009 0.894 0.438
+ = 6 g kg 0.983 0.916 0.281
10 g kg™ 0.963 0.934 0.154
20 g kg 0.949 0.940 0.065
4 gL 0.949 0.790 0.536
. 10 gL 0.860 0.944 0.265
30 g Lt 0.881 0.947 0.095
50 g L 0.867 0.941 0.050
. X 23 g Lt 0.869 0.963 0.108
30 gL 0.870 0.947 0.086

N
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BTN Catt 38, BTWAhE Mgt LM%, F Mg**/Ca** LLEBAKX
F4(E 6,70

SURMIEE (SAR = Na*+/N(Ca** + Mg**)/2) ,Ffi & £ 0 N AU 7), R
ey R RALEIRE R,

L.PAMEFZHEMER LUSHETUREREERMEEF A% R (& Do
WA A SR T U RS ANT L BEREE, AU RERENRRR. THER
AL BN, EARAEK,

Z BB LA BB AR ANREER, 76 NI TR

F Na*t/Cl”>1 HCO;/(Ca** + Mg*) > 1 MK NaHCOy

HCO3;/(Ca** + Mg**) < 1 MK Na,SO,

# Nat/Cl- <1 Cl7/(Na*+ Mg**) <1 W MgCl,

Cl™/(Na* + Mg**) > 1 MIEEK CaCl,
XK 4, B L MERA A HBAEE S ABEE S
%5 LHMFURIE SR> ENES

Table 5 Ratios of i10nic equivalent and salts possibly produced

- 8 = Na+* cl- HCO; EIRE MR R
o C1- Na* 4 Mg** | Cat* 4 Mg*+ Salt possibly
Type Salinity produced
1 g kg™ >1 <l >1 NaHCoO,
M 2—4 g kg™ >1 <1 <1 Na,$0,
>4 g kg™ <1 <1 <1 MgCl,
K 4—50 g L' <1 <i <1 MgCl,
® X 23—25 ¢ L <1 <1 <1 MgCl,

BARBEM (RSC = (COF + HCO3) — (Ca** + Mg**) RZEELME 4 1g kg™ i
2 0.172¢c mol kg™, HKHN MM, BAKMBEB KN RSC <0, HCO;/(Ca*t* + Mg*t)
<1, REJEH F KRB HCO; EBRHF4To

—_—

=. /b &

L IR TR L, HERE Cl7/(HCO; + SO7) > 1, CI7/S07 > 4,
BRERSHE/N (1—2gkg™) HCO;/S0T7 > 1 (3 6),{B CI7/(HCO; + SO7) > 1,
HCO;/(ClI™ + S03) < 1, REENHITHLREY; XABSHEN >2g kg™, BR
HCO;/S07 < 1, {8 CI7/S07 > 4, HREERIEH# I L,

2 H R TR AR, BAELMES% 1 kg if RSC > 0,{HR
#3t 0.5cmol kg™'; FEE MBI pH FHA®, EH—HARER 8.5%; UBHB RN
ENTHRER T, RAEVEYE ABRANIRY, X EHERE LB ER, WE
FHBUDH, SIRHIAIKIT (K 5), B SDR f Mg**/Ca** Hobfitif# 5 TR
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Table 6 The geochemical characteristic values of salt in sea beach soil and ground water

, T4 EH Ratio of ionic equivalent
® @ # Cl-/(HCO HCO3/(Cat*
Degree Salinity +/§0‘_) ﬂ Cl-/SO; |HCO;/SO7 | Mg**/Ca*+| Nat/CI- +'n/4%+:)
+ % Soil
Syamie |1—2g kg-*| 1.25—2.80 | 3.88—5.75 | 2.10—1.05 | 0.86—1.30 | 1.41—1.10 | 1.61—0.88
thiribmit [2—4g kg | 2.80—4.58 | 5.75—6.92 | 1.05—0.51 | 1.30—1.85 | 1.10—1.01 | 0.88—0.44
BB MIL |4—6g kg~'| 4.58—5.59 | 6.92—7.44 | 0.31—0.31 | 1.85—2.19 | 1.01—0.98 | 0.44—0.28
Bi 6—8g kg~'| 5.59—6.23 | 7.44—7.23 | 0.31—0.24 | 2.19—2.40 | 0.98—0.97 | 0.28—0.20
b 8—10g kg~'| 6.23—6.69 | 7.23—7.94 | 0.24—0.19 | 2.40—2.52 | 0.97—0.96 | 0.20—0.13
b €3 >10 g kg™'{ >6.69 >7.94 <0.19 >2.52 <0.96 <0.15
B XK Ground water
3 1 <4 g L' <2.02 <3.65 >1.30 <1.56 >0.95 >0.54
gt 4—12g L] 2.02—5.26 | 3.65—7.82 | 1.30—0.48 | 1.56—2.39 | 0.95—0.86 | 0.54—0.23
1 i 12—17 g L-Y 5.26—6.38 | 7.82—8.62 | 0.48—0.39 | 2.39—2.84 0.86 0.23—0.17
B&yi [>17g L >6.38 >8.62 <0.39 >2.84 <0.86 <0.17

D, ET MBS 1gkg™ B, Ca*t* > Mg**, SDR T4 481 (B 7), Nat R R
Ca** I MBIBALIEA; X#KH RSC <0, HCO7/(Ca** + Mg**) < 1, Xi&
BARAREHZTRBIEIBHR S BRACERGE, RATMAERBK Mg*t/Catt WEKBRKATL
KR T, TSRS RERRBARE, F TSP R

S AESRENETETIAREARARIBRILERIER L. RHEREN, &8
FLUREHRAREA . ERAASEBOFXECEF LR A M EFTE, T mEt
ERFBNBE(E 6)o

BHE4NELFET DB AV AES RSO NXR, IntEES48 R 1gke™
AR KR LEY 4.6g L7 BRREXFRB L XS, REL KA EHTBEASBRET,
KEFEROLE R, HEREBLEFARR DB MR RENTE, BB
BE 4g/LEXARERT SERK LR R, BBAUIAHTEASHGR 6),BAKTEE
FHFHEES T IRD AR TN B HER(E 6)0

4. A. U. Tepenvman (1968) AN LB T 4—6g L7 AU A, RIRMBRE K
R UAEARTREEN, AT EBEHREETER. EEVAEMK, KhETFE
B RBORIEEE B K, B0 WA W th B K, BN R e % Blo Mo L3P £ 45>
BEEREMIE TR, A%, BONER,. EBATE, URNMEER ESKIRES
FHEREM, E48 R THLRYANBERMAFERTAERKNLIRPESESR_ETF
HRZARNMBRR R ASIRGATON, AR, LB RSN, 8T A, B
- IMROEBW RS . ARALRET HE, ERAESKE T, E0ETHARMAER
Ref—EER
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A PRELIMINARY STUDY ON SALINE GEOCHEMICAL
CHARACTERISTICS OF SEA BEACH SOIL IN JIANGSU

Fang Ming, Chen Bangben and Hu Rongqing
(Deparimens of Soil and Agrochemisiry, Nanjing Agricwlinral Usiversizy, 210014)

Summary

1097 soil samples of 219 typical soil profiles, 114 ground water samples and
16 offshore sea water samples were collected from the sea beach of Jiangsu. The
salt content and ionic composition of the samples were analyzed and the saline ge-
ochemical characteristics of sea beach soil and their regularities of variations were
summarized as follows:

1. The sea beach soil of Jiangsu is chloride-saline soil. Its index is Cl7/
(HCO; + S03) > 1, C17/S07 > 4.

2. The possibility of alkalization of sea beach soil in Jiangsu is not great for
the soil neither attains the index of soil alkalization in salt chemical composition
nor has the saline geochemicd prerequisite for the soil alkalization process.

3. The equivalent ratios of Cl7/(HCO; <+ SO%), Cl7/SO35, HCO;/S0O35, Mgt/
Ca**, HCO;/(Ca** + Mg**) etc. in soil and ground water vary ‘conspicuously with
the salt content, and may be adopted as the geochemical characteristics values. The
galt content within Im soil layer is positively linearly correlated with the degree
of mineralization of ground water. When the salt content of soil is 1g kg™, the
degree of mineralization is 4.6 g L™'. Thus, the degree of mineralization 4g L™ is
recommended as the boundary to distinguish between saline soil and non-saline soil

in this region.

Key words Sea beach soil, Salt, Geochemistry, Jiangsu province



