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PIMERREFH AWMU E OGS, FEENRASAYXERNERMEETR
W THMNEEBSKH C . Mg ", SO RE. FHAMA.CI LERBEARS, LT
PRSI FE TN RF AR T G Mg>", SO, WA ER. A SURE THMES
BKERBKBEERS, C2*, Mg**, SO. ™ Wy Ht X ¥ K AL 24 1E, LA Ny i3 ¥ 3898 K
YRR AL TR A B AT R AR 2K 4R
1 XE
1.1 HERRERTLE

19944 5 H 10 HE 11 HRE T HMEHEE A E I bl—bld REKHE; 1994 4F2 B 2
HRET AI0(GE 4128 S35) MR E KM 19934 11 A 20 HRE T &RIFBILILAK, KK
PrAFR LR 1,

T 19934 8H20 HE9H | HEMMBREPMELWGRET K. P /NEKEREH
12 RBAKEM 2 NREKEE, KK AIRALE 3.

KEEHTFSHAREEERNEN, ZEZLREGE, A 0.45umiE it i F B R
HHH, WE Ca’t Mg’ ", S0 L S CI B EER.
1.2 SWNERHE

&l WDA Z4 A xf B, 3 3 W 52 1, P105 B BrrHEE K (IAPSO) 1 %€ SrAR ¥, WisE S,
HERE R + 0,001 (BREE%,1989), LIBMEBRER ME CLHRERE £ 0.10%. Y
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Tsunogai (1968) M &AM E LW Ca?* , EHEHE R + 0.1%. Olson(1982) FM R IEALEIEY
WKEO T M Mg?*, SP BATRIE., AXBFRMF O KH Ca’* 5 Mg?*, S ™ i Hfl
HIEH#AK BA%E, 1978), TAFITRIE. B EARE BRHTEREHR, 1976)K
BEBLERME BEC?,SPT B Mg, HAIREREN £0.10%. RASHEY
EDTA &4 EXE BRER, 1965) W& SO, AR EMH MBS, ARERERHT
R R, R EAREERE S 107,
2 #R5i1e
2.1 HMERKS Ca’t, Mg’ " ,SO " SRR IH

P B K%K (b1—b14) . A10 ¥8/K, RIBILK S KEEAEBRSNERALEK 1.

#1 HMEXEMCa™, Mg", SO; - SMEE

Tab.l Determined values of Ca’**, Mg?*, SOf' ect. of Hangzhou Bay wide area stations

. 2+ 2+ -

e 7 1A K7k B ] S c: Ca-g Mg_3 sc_);
N E (&#-A-8) (107) 107 (107) (107
bl 29° 59" 121° 44 1994-05-10 26.339 14.568 03133 0.969 6 1.689 6
b2 29° 57 121° 51 1994-05-10 26.397 14.582 03151 0973 4 20035
b3 30°30°  121° 47 1994-05-10 20.369 11.173 0.2477 0.7516 1.605 7
b4 30° 30" 121° 42 1994-05-10 18.347 10.105 0.226 7 0.6752 1.395 1
bs 30° 29"  121° 30 1994-05-10 14.032 7.732 0.187 6 0.518 8 L1130
b6 30° 28 121° 22 1994-05-10 12.582 6.952 0.198 5 0.4611 0.987 6
b7 30°30°  121° 10 1994-05-10 12.402 6.820 0.2103 0.4516 09851
b8 30° 34 121° 15 1994-05-10 12.405 6.886 0.459 9 0.4249 09327
b9 30° 39"  121° 210 1994-05-10 12.097 6.643 0.178 5 0.443 5 09709
bl0 30° 45" 121° 307 1994-05-11 12.618 6.899 0.1853 04635 0.9953
bil 30° 407 121° 47 1994-05-11 14.352 7.871 0.184 4 0.529 6 1.1376
b12 30° 46" 121° 47 1994—05-11 13.944 7.681 0.1809 0.514 4 1.108 4
b13 30° 49 122° 00 1994-05-11 18.171 9.982 0.2256 0.6715 1.407 7
bl4 30° 30" 122° 05 1994-05-11 23.782 13.072 0.287 6 0.8752 1.849 7
Al0 29° 55 123°12 1994-02-02 34.350 18.957 0.398 5 1.2612 2.680 4
RI|ILK BRBITHT 1993-11-20 0.079 0.021 0.020 8 0.004 8 0.0128

R AL, B HAMBREY Ca*, Mg**, SO;" 5 IS THT BRI HIA:
Ca’* =7.009 x 107° + 1.636 X 1072 CI

SO}™ =5.352%x107°+ 1.357x 107" CI
ERE¥E FREES, 1993; EIEFH, 1985) IR TAEMEM L, 2B HERO,
KILO Ca’*,Mg**,SO}" 5 CII R R4 5K
WA,
Ca’* =6.822x107°+ 1.781 X 1072 CI
Mgt = 1.786 X 10~° + 6.591 x 102 CI
SOI” =1.139x 107+ 1.337x 107" CI

(r=0.969,n =13, BB ¥i&%K)
Mg** = —8.883 X 107+ 6.756 X 1072 C! (r = 1.000, n = 14)
(r =1.000, n =13, bl &%)

(r=0.995,n = 26)
(r =0.999, n = 25)
(r = 1.000, n = 10)

(M

2
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ko,
Ca’* =3424x107°+1.968 x 1072 I (r=0.999,n=11)
Mg?* =2354x 10" %+ 6.851 x 1072 CI (r = 1.000, n = 11) 3)

SOi' =5924x10"°+1.404 x 10™' C/ (r = 1.000, n = 11)

AR EE 1 RH, BREZAW D X —#, i B RE SR XHKHH Ca’*, Mg**,
SOI" 5 CIZREHKREMXBEY ARETEZMERR (BHEABIIR K, TILHE
K) B KYBBEAHRBEAEME. B2 R, MBKREN G, Mg*", S0, 5 SKF
E%EKHERI-AREMEE, X 5h EBAMRBIRUEEE. KL RE¥FEBR 1983 4
HE BB B COD ¥ K 576 B E [ — 2 (AL %, 1988) , X Fh ¥k BE S5 19 5 4 7 B 5 9
R.EBREMKADZWTHIERRKLAFX.
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Fig.1 The relationship between Ca’*,Mg’* SO}~ Fig.2 Horizontal distributions of Ca’*, Mg?”,
and C! at Hangzhou Bay wide area stations Sof‘( x 10™%), S at Hangzhou Bay wide area stations

PiM i KT ¥ Ca?* / CIE H{E 8 0.027 31 = 1 X 1073, Mg?* / CI 7 0.066 51
1.7X 107802 / CI 7 0.1402 + 7.6 X 10 7°, e Ca** / CI LA LK ¥ K H 28.8%, M
Mg’ / CI,SO; ™ | Cl 5RHEKEE (BiFlF %, 1974).

#ZLAWME 1 A, HMNE C* 5 CTRHREMRXM L Mg**, SO, M2, Rikdt
7 T Ak £ 0 &35 K 84 b7—b10 BS540 Ca* MBS, H b b8 S Uity Ca** FBH &
0.4599 X 107, R W B ¥ (MEME Ca¥* / I HERHEEMA). b8 WL C’* / CTHXK
K B 214%, T SO, / CI H R ¥ KK 3.2%, Mg®* / CI HL K ¥ KA 7.6% (8] <5 4,
1974), XV B R g1 T # Ca’* JE B CaSO,TLiE, f SO} B i, M Ca’*, Mg’ * B9 FL UL, {78
Mg A B HN&E. B4 LEERFEFR —HIERKBFEER —RANE AR
ARER B, ERESLIDEER -, XJLKE, MRHFEXARTE C' M 8RS
X (AT, 1988). BT RELE T UHEMZEBRAXHRERERZEREOLT,
ERTHME Ca?* / CIBR,.CE* 5 CIHRHEMR K Mg®*, SO MERSR.
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ENEEBRAN, BRESTORXKMUSG FEBHEHIRE CIM G’/ CIHERSE 2,
RI2RY, BTEFKE C MR MAFENOXE CI# Ca?* / CIH AR, UM
BRZ ECRXAHKBE., iMB C /O HAEABRBENERE SR TR E®W
X,

F2 ZATORMC /L
Tab2 Ca®*/ (! matios of three estuary regions

cl #gwo Koo i

o) Ca’*(107) catra Ca¥'(10™) cara Cca’(107) cdtral
7 0.1929 0.027 56 0.1720 0.024 57 0.1846 0.026 23
10 0.246 3 0.024 63 0.231 0 0.023 10 0.2337 0.023 37
13 0299 8 0.023 06 0.290 1 0.022 31 0.2828 0.021 75

AT B DL EAR bl UL TREMELBSHXEEEL, TRHTREL
BWEEH, NE 1, R 1 TUFEHER SO, S BHEMME, B SO~ / CIHLHERIE+F
HBZREE.

AN EEW KBS ERRINERI TR, ZHEEWC Mg *,S0 5 58

R3 RAMEESENCa™, Mg™, SO:_ BNEM
Tab.3 Determined values of Ca®*, Mg?*, SO} ect. of Hangzhou Bay continuity stations

WA S 4R B & s a ca”t Mg sor-
2 N E =7 AT b 107y oy @0’y (0™
AS 1993-08-26 13:30 /MEERE #EB 5986 3235 0.0920 02210 04483
Al2 1993-08-26 20:00 /MMM FRE 5746 3.106 00899 02119 04728
A9 1993-08-29 1300 T¥I%E KRB 6162 3388 00937 02267 04988
0°27 121930 A7 1993-08-30 00:00 F¥IFKE FFE 5931 3212 00936 02187 04880
Al4 1993-09-01 08:00 KMI¥%EHE RE 5672 3053 00898 02074 04633
Al7 1993-09-01 08:00 K¥i%® JER 5716 3.08 00918 02095 04681
12.8m
A3 1993-09-01 13:00 KMI¥k® ®E 5704 3.093 00914 02115 04738
A4 1993-09-01 13:00 KMIFKE /BB 5782 3123 00931 02123 04829
15.5m
Al3 1993-08-26 1300 /M¥I%R HE 5877 3.188 0.0916 02173 0.4887
Al5 1993-08-26 20:00 /ME¥KE XRE 11.092 6.067 0.1477 0.4087 0.8908
Al6 1993-08-29 17:30 % ¥E FRE  6.198 3.393 00957 02291 0.5145
A8 1993-08-29 23130 HMAEKE RE 9644 5305 00330 03570 0.7580
All 1993-08-31 19:00 KM% RE 5563 3022 00911 02055 04623

A6 1993-09-01 00:30 K¥i%® FEB 10617 5822 0.1448 03940 08224

BRI 2RI, B 2 SN 1| SWHE. 2 SEEWEMR Ca®* / LSO/
ClHAE S LHR MR K, & ER RS, | SESNHFRA AR, ¥ Ca® / CL S0
[ CLEERE i BREE. U EXERRTTESEMNYRMBER, biN BT E 00
BRAL AR AEAE % 7 (ATIEHESE, 1988).

30°37  120°47
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2.2 #IEIK Ca’*, Mg, SO, WABER

Garrels % (1971) % i 3, 45 4F sy B 2k A Y8 B O H0 R 29 250 x 10Mg, X &4 i JLF
85% MEFE I O, HPBEBSYRERNAHE 170 X 10 g 7 a(iFIF, 1978). &
L REABMEN EERR, MK 428km, FEME K 36.4 x 10°m’ / a(F&HLHF; 1991).
RIBRIBILILKE SEE.GREMAMNKEE. SKEE. FREETARE LEETAR
MR AR ES BN 2.87 x 10°t/ a fl2.21 X 10%/ a, HE PR EME. &RIFLE
REAELBEABGH R 2% (B X%, 1984), MABRBREREA HLEN 08%. BT
BRTECS . Mg, SO EMMEFEZYBREBBOE W, T HEMNRIELK SR
LK Ca*, Mg ", SO MW ERUZMBRME C°*, Mg’ , SO, ABEED N
0.763 X 105t/ a,0.174 X 10°t / a,0.465 X 10°t / a. HKULHLETAS B K, KID KBRS
Ca’*,Mg?*, SO} WI4EAWER. &4 PRERY, TKHH G, Mg " REHER,
RIEURT—RIETPFRKERE/D. BAREELRE L PEF 8% —9% # CaO,
CaO M EF B H R F O =AM RATTERE Ca° KX, A=A B RALF LR ALY
CHTF RKTTRERE Mgt IRIR. BB RENE N SEUNAN AR, KGR
Iﬂéif/b%\wa%,ﬁburﬁﬂéﬁiﬁﬁﬁmﬁ, THEAGMREELRE, EHETH

F4 KRWTHRMSCa™, Mg™ , SO ABiER
Tab4 The fluxes to the ocean of dissolved Ca**, Mg**, SO}” in Qiantang River

BHE Ca™ Mg* SOy
T (x10° m’/a) KWWRE o 3 i o B AR Kbk B EE
(5aE%,1991) 107y (x10°t/a)  (107%)  (x10°t/a) (107%) (x10°t/a)
B (BREES%, 1993) 62°.8 0.067 420 0.0347 2.18
KT (EEF%,1985) 927.9 0.034 8 322 0.007 35 6.81
®REL 36.4 0.021 0.763 0.004 8 0.174 0.0128 0.465

i ca’t, Mg S RED.

mFRBILILKER TR/, Ca*, Mg WER, X Ca**, Mg**, SO, Al E R T
NFH CEY L Mg I EMARRERKIL,
3 &Hit
3.1 HMNBREWEZKEFHERS .M SO 5 CTREERIEMR, XRB/HT
HS TR HIA:

Ca’* =7.009%x107° +1.636 x 107> CI (r =0.969, n =13, b8 ¥&FE)
Mg’* = —8.883x 107 °+6.756 X 107> Cl  (r = 1.000, n = 14)
SO.™ =5.352Xx107°+ 1.357 x 107! CI (r = 1.000, n = 13, bl W& %)

A AL K R Cat, Mg?t, SO FEZREAN (ABIILIAK, TAHEK) 55H8
KYBBEHREHR M,

3.2 MMEKEYCa / CIX0.02731+1x 1073, Mg?* / CI90.066 51 £1.7x1077%,
SO™ / CI % 0.1402 + 7.6 X 107 %,Ca®* / CI W K¥# K H 28.8%, Mg>* / C, SO, / CI 5k
K, b7T—bIOK Ca®* / CIHERE, K b8 A X E, HEZERREZRIRE
BRI EAKSHERMEZMN, CY, Mg**, SO WEELKN AL —FmEREE, i
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THMBILRE R R FFENMRAGEN, BEEWNEKEET A RER.,
3.3 BRETHEFBECS Mg, SO EABRSHIN 0.763 X 10°t /2, 0.174 X 10°t / a,
0.465 X 10°t / a,3%/NF B W, KILHH BI{H.
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DISSOLVED Ca’*, Mg’*, SO;” IN THE HANGZHOU BAY

ZHANG Li—jun, CHEN Guo-hua, XIE Shi—nan, JI Hong, WANG Yuan
(College of Chemistry and Chemical Engineering, Ocean University of Qingdao, Qigndao, 266003)

Abstract Hangzhou Bay is a typical trumpet estuary which lies in the middle of our country. It
is a region where outersea water mixes with terrestrial freshwater. Its physicochemical property and
water chemistry have special characteristics during the mixing process of freshwater and seawater.
Seawater samples at 14 area stations and 2 adjacent stations in Hangzhou Bay were collected in May
1994 and Aug. 1993. Chemical key elements of dissolved Ca’*, Mg’*, SO;~, CI/ and S were
measured. The results indicated that dissolved Ca’*, Mg’*, SO}~ at the Hangzhou Bay estuary had
linear relationships with C/ as Huanghe and Changjiang River. Their concentrations were influenced
by mixing and dilution with river water, industrial discharge and ocean water. Fit equatiopns are:

Ca’* =7.009x 107° +1.636 x 1072 C! (r = 0.969, n = 13, b8station was deleted)

Mg?* = —8.883 X107 °+6756 X 10"2Cl (r = 1.000, n = 14)

SO}~ =5352x10 *+1.357x 107" C! (r = 1.000, n = 13, bl station was deleted)

The Ca’* / CI ratio at area stations was 0.027 31 =1 x 1072 Mg®* / CI ratio was 0.066 51 =
1.7x 107%, SO~ / Cl was 0.140 2+ 7.6 X 107° Ca** / CI ratio was 28.8% higher than that in the
ocean. While Mg’* / C/ and SO!™ ratios were similar to those in the ocean. The high Ca’* / CI
ratios at individual stations were influenced by industrial discharge at the north of the bay. Isopleths
of Ca’*, Mg?*, SO~ / CI changed progressively from northeast io southwest. Water chemistry of
two continuity stations were different because of complicated global chemical characteristic on the
north of Hangzhou Bay. Fluxes of dissoved Ca’*, Mg’*, SO;  from Qiantang River to ocean were
0.763 x 10° t/ a, 0.174 x 10° t/ a, 0.465x 10° t/ a, which were less than those of the Yellow
River and Changjiang River.

Key words Hangzhou Bay Qiantang River Dissolved Ca’*, Mg**, SO.~ Fluxes
Subject classification nember P734



