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Fig. 1 Geological map of Ningbs area (after areal geological report, 1980)
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Table 1 Chemical compositions of freshwater from moutain aproh areas in the Ningb>
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Fig. 3 Tatal dissolved solids distributicn of ground water in Ningbo Basin
1—7K¥: &R (sampling points)s 2—F {LEE% L (ling of cqual dissolved solids concentration)(g/1)3
3— W HE (exploration section)
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Fig. 4 Relation of K!* + Na'+, Cu®* and SO~ to CI'” concentrations from brackish water in study area
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Fig. 5 Relation K'* + Na'* to CI'~ concentrations from bedrock ground water mn study
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Fig. 6 Relation of SO{~ to Ca?* c.ncentrations from bedrecck groundwater in study area
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Fig 7 Distributions of sulfate concentration and total dissolved solids from bedrock water
in Ningbo Basin
1—H# A(sampling points); 2—SO3 RE B (line of cqual sulfate concentration) (g/1); 3—p-{LEE
(total dissolved solids) (g/1); 4—3BBIR YAk (lenticular freshwater body)
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Table 2 Comparison between water in aquifer ~] and —]| lenticular freshwater in study area

I & X B2 I B & &8 R & K &

B 5 LB (/D A ' (/D 23 = LB e/ HaR:/D
7 3878 1537 43 665 78
9 1867 1206 46 938 348
18 1732 968 53 711 237
19 1368 732 54 440 124
20 1640 832 55 554 69
24 2000 1041 63 675 115
25 2007 1109 65 698 212
30 686 198 82 577 62
31 930 370 71 585 109
32 1339 571 72 504 98
34 2810 1703 74 685 251
35 1102 446 75 971 _ 359
36 1316 554 76 643 131
37 1676 792 89 551 42

CIEHT L3 R 7= R 7K SCBERFA)

5 A s 7k 5 P AR B L5 B K AR B, PR M f 2 T B ARAR(L, (R AT fCL - AnK
+Na'* &R B AR, SO FHCO) & W Bfmis, Ca* Mg il (RE3) . LBFHR
Bk ik B2 B MR, T S/KBRR MO L RAR, ERkEIHER M X F 6
%, TEAMELAKEMEER. WITHRT BHASCHFREA1981—1985 £ I M BIHESR, Hakit
RIFR, BETFFREAGRTR, BERESKEHETR, BRAGEEEERY, RIXE
BARBRSTF HekA PLIm A A, ok HK B I EAh A T Yok RS BuRnms SRR A A kB A,
BBk T AR & RIS, WERMANE MK, s, TEKBRHRELHEBRESH
VLR, —srSO: -84 LR A 7= M minCO:, Rk kA HHCO; ", Ca®* MMg** B &
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Fig. 8 The relations between chemical composition of freshwater and stability diagram

for gibbsite, kaolinite, montmorillonite, illite, and feldspar
Ab-giK A (albite); An-$E KA (anoithite); PE-#RK A (potash feldspar); Nam-g452[ 75 (Na-mmontmo-~
rillonite); CaM-$52EBi A (Ca-montmorillonite); I 1—FFIA (illite)s G—=/K A (gibbsite); K—gj A (kaolinite)
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Table 3 Comparison of chemical compositions bztween aguifer-]] lenticular freshwater

and freshwater from mountain aproh

R S F w® B (mg/1) B O® %
KE | A
EYd K +Na Ca Mg Cl S0, CO; + HCO3 (mg/1)
56.8-123.8% 38.5-79.4 19.4-56.1 36.1—-124.1 12,0 ~-80.0 254,2~543.9 440585
11
EHE 91.0 \ 59. 34.5 82.6 26.7 415.1 534
% Al 13 72.0~147.6 38.6—146.5 16.0 ~74.7 77.8-359.1 8.0-65.4 187.4-528.7 650 - 971
129.0 91.7 37.8 199.1 25.9 427.4 735
ik 6 138.3 +287.0 13.2-88.7 5.7—45.4 97.2 - 498.7 0.0—-40.0 180.0—-535.8 442 - 972
YK 198.0 51.1 25.5 228.8 11.3 360.8 + 701
* FARKRME, SBAHFEHHE CEMTLRT ™ KK CH BB
BA®.
i N >N
VALY % Te

B FAKSCHBER 22 (OB IR ANl 8, BRC T T H A b PO RPI Tk B2 i BV IEHLE]. TER
KAMFIFF R AT R
U BB Rk, THERKTO.1g/l, il 1g/l. E& kM ME 41
B A, BRAEXEBAIFRE DA HEKER,
AMAMREIK, LEARELE, MREESRME, vhES b 1—8g/l, EEhHEFRE
HWAARBAER, HFZHMEETREMMEARILTREERMKE. EFEREKS BERLT L
TG, BLR0.44—0.97g/1, HALEESRAGKBAIT WEIEMIER, KTLUA N £ #
Rt AR SRR, BBUKIE B R ERTEE, REVBMERNS, SLHEHiEEY
FR, HFMBATHLHRBMIIR, LB LRER: ST R,
WA AT e /N F1e/12:3133g/1, AL S MAETIR LA VIR ST, 7 IR
temEHl. KBIFREGEEBRK, CREIEEKBRBARKE.
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A GEOCHEMICAL STUDY OF GROUNDWATER
IN THE NINGBO BASIN

Wang Huaiying and Yuan Zhimei

(Institute of Environmesntal Geology, Ministry of Geology and Mineral Resources, Beifjing)

Abstract

Your principal groundwater types have been distinguished on the basis of the
hydrochemical properties, and then the origin of each groundwater type is discus—
sed.

Freshwater in the piedmont alluvial fan is characterized by a very low total
dissolved solids content (gemnerally TDS<100 mg/1). This type of groundwater is
recharged by moderm precipitation;it is the most important remewable water re—
source in the area.

Brackish water in aquifers I and 1 in the plain is characterized by a high
total dissolved solids content(generally TDS=2 000—8 000mg/l)and a very low sul-
fate concentration. It mostly belongs to sodium chloride type. The water is prima-
rily formed by mixing of seawater and freshwater, accompanied by cation ion ex—
change and sulfate reduction. The lenticular freshwater body in aquifer I should
be“old water”that was closed in the aquifer during previous transgression. It is ne—
cessary to contral the consumptive use of the brackish and lenticular freshwater,
because they are nonremewable resources.

Groundwater in the bedrock aquiier evolves from the sodium and calcium bi-
carbonate type with a low total dissolved. solids content (<1000 mg/1) to the cal-
cium and sodium sulfate type with a high total dissolved solids content (1 000—
8000 mg/l)and then to the sodium chloride type with a still higher total dissol-
ved solids content (9 000—33 000 mg/1). Its chemical composition is primarily con-
trolled by the dissolution of minerals in the aquifer.
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