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B pHERTRE SE YL pH EREIKA X, X2 80 MikoK KR L2
¥k pH E A S(S=30. 45—32. ST RLEI, TU R B _—HE L BENRRMEMELXLC
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3.NO,-N 95 %

7 J K2 NO,-N ¥R BE 43 10 R BN O B /K 8 HoAth /K UK (B 200, B s W B 7
BV E B K3, 24 3.1 e mol /L, 81§ B NO.-N SE ¥R BE (0. 62 p mol /LK FHEX R
TR (1. 4 ¢ mol/L), BHIE ¥ H e AR 43 /K IR NO,-N K E LT 0. 5 mol /L, # £ 3k NO,-N
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WEERERUT, EREB.NO-N RRBEROAEZERAERAKE. BEEEN
7.3 p mol /L, BT O FUE W O MHA K BB RKEREAFEER $ 2. 11 A,NO,-N
B X (O>>5 ¢ mol /L) FE ¥ 11 A 2 X AR B & 7k 338 (B 3c) , IR ¥ B (<1 ¢ mol /L)%
BERAIKE. K2 NO-NLHSREMM. KENO-NKEFHBRTESE.
4.NO,-N B4 7
7H,R.JER NO,-N 52 NO,-N ERE MR8 24, HHERER, B MR
. FHERUTME NO,-NEREMTE 1.5 ¢ mol/L, X BR 5 R KA IS S & 948
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X, BEHMEGRREE,1988b)  BAEH AENEE K T A5 KN 5. 28 X10%, AE1ETHK 1. 4
X10%, Her HE A MR L R B9 75 K B al o 95 % LA B Hipk & £ E 45 PAE . RIERWH
R BB, 1983 Al me AL HETS W HE A M 8 COD SRk 1. 2X10°t, NO.-N A W4 F&
B — MR T AV EMRE. 11 B NO,-N KE S KKK, RAMETIKE
KRN, 5], —BAE 0. 2 pmol /L £4 .
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7 A, #J2 NH,-N 8B DU O XA O X &8, BT E S ) e, FE L
HAE(E 2¢), EEXHE NH,-N WKERML. B RIS AR SR KB NH-N K5
kT ERAPFANERS AEXEHINRZELERKBOEE - R X, #WHKX NH-N
KERREREEAAUREIYSHBHOER. 11 B NH-NKEKIEE TR . RE2R
HAEX R IEIR S, LKA 3e). K2, Bt MmRE A X 4 gk
B NH-N R B8R HRKE— B BMEF 2umol /L,

6. PO,-P 7%

7 AL, B X E.ER PO,-P ¥EE A 0. 5—1. 0 mol/L Z A, A F 1. 0p mol/L
B 7K A oA 7E T A X PG AL BR A2 B O R (B 2D, 11 BL,PO-PRER SEE . KF
Ip mol/L WAKBFESFENBEEN, KERKEREBRATRE ARESTEE
(A 3) . BIEER R PO-P ¥ ER SR BITRY B PO,-P(Shen,1988) 4 X, kK K &
FIW VR B UURR (35 48, 1982) o 5 B FE AR LA G 7K 44 3 B 68 3 LA R SRR A % 25 7K 3h 1 1k
FH B T Ui 7k P B ik PO,-P,
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SRMB, KEFEERREAIABESY S, RIRKBEEY pHEZ ER 0. 02;NO:-N,
NO,-N,NH,-N,PO,-P fI# B 243 %% 0. 11 g mol/L,0. 01 ¢ mol/L,0. 23 ¢ mol/L,
0.09 pmol/L,EERMETERE.

(OKUEERZBHXR

X 11 ARERERE.10m BREREKSTEERTBIFS8, TEBI LT £
AR

NO,;-N{(pmol/L)=275. 895—33. 656pH (r=-0.684, n=90)
TIN(pmol /L) =256.210—30. 920pH (r=—0.530, n=90)
PO,-P(pmol/L)=21. 304—2. 516pH (r=—0. 355, n=90)
NO;-N (pmol/L)=0. 607+ 2. 897PO,-P (umol /L) (r=0.410, n=90)
NH,-N (pmol/L)=1. 248+ 4. 375NO,-N (pmol/L) (r=0. 388, n=90)

ERITEEW,NO;-N,TIN,PO,-P 5 pH Z A £ B F R HEMAHKXKXR, i NO;-N
MPOPZHENMERENELRHBHERR oan=0.271), BEFXL S5 pH EMRAREH
AP IR S BT E N . X RBURIRE ZIMNREEFREMEN R A (BHERR.
FEIK 5K %) KRB 3 MK FEZ R E CO, #e, KUK CO, Mk ibik R Z A
WV E MM .NO,-N REFIY BN EE=Y, Bl T &5 pH Z [ # X
#;PO-PEAKMBFHBEHZ ML HBER T EMpH ZRBPX R, MEAEHETOE
A TR 7K 7K 38R JES R O A YR B 3 7, A 2 X R SR K A9 POL-P R pH #EATAHR S I, I AT
LA - ZEMAMELRENBE(=—0.713, n=46, r,.0=0.369), NH,-N,NO,-N
H5pHZRMAMMBE, BT LREHEN. AH T _ELRE, EMNKEHE—-FHELRN
NO,-N, #t5h , 7K 4 3 9 68 B 8 HE 1t NH,-N,NH,-N 524 5 R £ 2o R |E L GBR %,
1982). 11 A ,NH,-N fil NO.-N ¥k Bf 2y i 2 3 la) B {1 {8, 7 fE R B — 3% 6] NO,-N Befb#
B CF BB HT8) . X M NO,-N ¥k BE 38 f NO,-N 55 pH 2 8] A %56 R H ] A4S
BAMEIE JNH,-N #INO,-N Z A2 B EF W EHXL  AFMEE LR\ - F MM —
i RE NH-N,NO-N 5 pH BAHBEX R . BHE T2 N BEERIZHEYD
FIH G A% ,1982) , H itk , TIN 5 pH Z [H] 2 B F RAHX.

511 ARM,7 ARERZHBESHRNOEmERGEKRD . REEEZREAE,
1984 4F 7 H , B[ 1) B0 1T X 45 26 1 NO,-N 1 PO,-P 5E &4 Bl 0 1. 04 X 10* H1 260t (3%
AABRZRRER 2860m*/s), WA, WEHE 7 AHERERAHEHR (B 22, BRHTFEY
P HE TS 0495 6, B0 75 TE 38 NH,-N #1 NO,-N W EHEE . B8BTS (1984) KA
BB PHREENGEER  AMERET=HYREKERTESE. LRE R TREE K
T7TRAKMEBEBRZABREEBEIHNXRR,

(M =ZEFEXNAN ZERHRNFETE

7E N fE3 1, F Pl N>NH,-N—-NO,-N—>NO,-N, X R # Iy £ i bR H, Lk 2P
HaT N B4R NO-N B R FE KB T A 7= 1 B MK, & R EHL N 2 ] B g 5
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TV RAMEAZBIH., MEMEAZSEXINFERMAESFLSITERL. A7 AZE 11 A,NO,-
N fit NH,-N gy A 5y L 2T BB S, f1 NO,-N WA )R , X & B FMy . hik 3 NH,-N
—HEEHNNWTEFEBR AHBKAK,NO, N A %, 8 NH-NKRE TRAH
B4 .

R1 ZEEXMNESKESEOD

A 1 NO;-N NO,-N NH,-N
7 20.6 14.8 64. 6
9 15.4 21.0 63. 6
10 40. 8 7.9 51.3
11 59.1 3.9 37.0

7 H O NO;-N ¥ FEBM, B &5 TIN WIsl/h, S EFFHEDERSEFETIMEX (A
FT04E,1984), 1 NH,-N 3R EBEHERP TEFE NH-N HELEEMK. NO-NIEKEER
HRR AT KRR L 23K 26. 0%, FEAERE ALK 1om ERKE . XRPAESR
AKX BEA R A A NO-N BE R, £ IR Y K34 NO-N ##J5 . NH,-N
BRI BN N BB HEEY N B, & TEYAHNH-N AR K5
& NO,-N #1 NO,-N, i #4 Bt NH,-N—F ## i 9—NH,-N ) 58638 (B % #,1976) .
7TH AR NH-N K BERAER BRI, SRR S8 9. 4%, X351 NO;-N Ay ik
FE— ARG X R EHL N SR ARER . BRI M A AL N 5 32 544 i kr
REMH SLREG EEMAEN KEEE L. AUARMER, TSRS ZHHY S
WA R (BB TS ,1984) . NO,-N Fil NH-N K FH ZKF 7 A ,NO;-N ¥ B 7E 4 B B L
THE GG EFFE 40. 2%, 1 NH,-N WBg A 8,00 7. 2% . SR Y A GEA S
A NH,-N B, NH,-N #1 NO,-N ¥ 3# — 5 #40H NO,-N (i f%,1982)., 11 A, MEF
HHEDBEENBD, EAMBAEHEES  KEKEEXNHE M TX— 3 BR#HT. 1,
ZAIHUN BTGB Bl S AR AL N S A Bl %, LA Qo76) 45 i iR 4
RBEFANMEX , MRS . AE ANEFRREMNH-N FT=242—8=42". #
ERY,EES ERBXAEL, ZALH N ZEEEAE LSRR

(I RUFEREEKBEF AN

ARBEEL RS 1959 FEWGK=HRITCAAMFREERX 78 M9 H.10 AF0 11
AR 1m BREERLERBIOWEREREII TR 2. NERTUFH, 24 FREKRT
NH,-N ¥ B F A4 K 28 50, NO,-N, TIN #1 PO,-P ¥RE 4 B M T 1.9 fF.0. 4 f5H01 1. 3
f&. GEitR¥I, 1959 4F 9,10,11 3 NO;-N ¥ B fE A ) B LU B9 35088 43 B o5 2 30 40 )
72%,55% M 7. 5%, IWARBEMN LA RE L. BN FEE & TR .G AR
T S KRB T FAE S 15 KM A&, LB R 4, 1984 4 By BT 4 8 )
TIN 2 84500t,PO,-P 2§ 1450t, 43 5l /& 1959 F/# 2. 3 5 M 2. 6 5 WL E B ,1993) ik

O ERBERBEAEERIRN, 1975, BFREREE N (ABRED,
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BRI REAKSAET HRET ERRIE, FEHRE KKILE,1991),1982 4 EE
FHEYEEWETHMER 637X 10° M4 HE/m?, & 1959 4F (361 X 10 I~ 4l /m*)
1.8 4%,1980—1981 FHIMWH R K a AR AL N1 0 F I E 4 H1H 0. 91 mgC/m® Fi
230mgC/(m? » d), K #E S =& 450 1. 09mgC/m® # 149. 3 mgC/(m? + d) (BB
%,1984)  RE 1983 FEEFE L 1959 FA T BEHM, ERA BEF KRB XK
HENAGARAEXFHHEERMBRBEEER.

F2 19591983 EHUFEFRREHTEL

4 NO;-N NO,-N NH,-N TIN PO,-P TIN/PO,-P NO;3-N/PO,s-P
1959 0. 89 0.22 3.29 4. 40 0. 39 11.3 2.3
1983 2.57 0.59 3.11 6. 27 0.89 7.0 2.9
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M, 1982, MM = AMWEBH SR A EER, ¥R .37(4) 349363,

kR ,1993, B O A X DKL 2 IR MR A AL 4 ), 34.93—105,
BT, 1984, ¥ KIBH B R « AR RPRLE = AR B HER,6(01).90—98.

ARS8 %, 19884, MG W M O X I A WIS B LB G A2 R H], 29120,

AR TR, 1088h, BB IS RS KM, BN AT, 29,173—189,

PRECALSE 1991, BhiE 3 7 Kk b 22 SR 3% , M B K = BF 58, 12:11—29.
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HYDROCHEMICAL ELEMENTS IN
BOHAI BAY AND ITS EASTERN PART WATERS®

Shen Zhiliang

(Institute of Oceanology,Chinese Academy of Sciences)

ABSTRACT

The distributions and relationships of hydrochemical elements (S, pH, NO;-N,
NO,-N, NH,-N and PO,-P)in Bohai Bay and its eastern part waters in summer and
autumn in 1983 are discussed.

Correlation statistics showed that there were close negative linear correlationships
between NO;-N or TIN (total inorganic N) or PO,-P and pH in autumn (november) due

to the effect of biogeochemical processes.

+ Contribution No. 3407 from the Institute of Oceanology,Chinese Academy of Sciences.
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From July to November, the proportion of NO,;-N in TIN increased from 20. 6% to
59.1% and that of NO,-N and NH,-N decreased from 14. 8% and 64. 6% to 3. 9% and
37. 0% ,respectively. Investigations showed that NH,-N was the main existence form of
inorganic N in summer, early autumn and middle autumn;and that the thermodynamic
equilibrium of NH,-N——NO,;-N——NO;-N was unreachable in the surveyed period.
NO;-N concentration was low in summer and early autumn;the samples whose NO;-N
concentrations could not be detected comprised 26. 0% and 40. 2% of all samples in July
and September respectively,and was closely correlated to phytoplankton growth. High
concentration of NH,-N in summer and early autumn showed that the change rate of
NH,-N was low, that the direct cycle of NH,-N—— phytoplankton—— NH,-N was
formed and that NH,-N was the main source of N.

Compared with 1959 in the same area and same period (except that the NH,-N
concentration unchanged) the concentrations of NO;-N, TIN and PO,-P increased 1. 9
times, 0. 4 times and 1. 3 times respectively, as a result of a lot of industrial and
residential wastes (transported to the study area by coastal rivers such as the Yellow
River, Haihe River and lLuanhe River) that could enhance the biologcal productivity
there. The low atomic ratio between TIN and PO,-P (average 7.0) showed that

inorganic N was the limition factor for phytoplankton growth.



