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B4 TR EKEREER /N EH KRB RAE 17.7°C, SMT ORISR EE R & H i %
(Coscinodiscus spp.), fAEWNEBE. (Ditylum brightwellii), WES%EE (Mdosira sulcata)
FEENEE % (Eucampia. soodiacts); Z{jwﬁ[lé’}\, R E 7 - (Rhizosolenia . stolterfo-
thif), MIBIREHE (R. setigera), RIETEE (Nitzschia. pungens) FMVTHEZELE (N. pare-
doxa) W ERALLE, AR ERIEXEHFE DR, HTREE/DN, NEEKEE,
S AR i (28.02%0) , — Y5 P REERE BV T A, B AR SN 0 ABRL T R
B 75 A AT B T » KRR R R Do B T ok 8 B, BB A CB TR R A
WkEAKENRNE, 2K KBAR LA, BREREE THE 23%, BUEEMBHERKET
BB As s ZE M O B B SR BV A UL Mhoh , R B 9588 (Skeleronema costarum), FIRiE
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B, H 5K E O TR BRFIANA 4 R i 77 PO RS B0 W, RN B R 8 F IR
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HRAOLR, TUBEBHEE: ARMOBETERRE. LHEREKNER, KEREE
$uiwE, 5,8, 10 § COD &R FIEE 204, 15.3 F1 69.9 mg/L, il AKKEIR
# (3mg/L) By 5—23 1%, N EZEBRASBBTMENANERN, & A RBERE 1.42
DIF, bR O 575 £, ELEAE 2 90 H B PO D [ SN 1R sh i ss, 5 COD BN
F AN ORI E SRR BN e RO MAX B, AhHHT O&RZH
FHE RS KEREFT &K COD MBI K EI H BERZ AL i 5 K & Fn
COD KENK, BRI ANSHEEEREHSRT AERTHOR, s AR
10 ARiEHES O COD && 4 HlEk 28.9 71 130 mg/L, bR FHAN HBRLUES
1 £, 10 SR M BUE N LL ok 8 Fr i A 0 Bk 30—40% , BOY 2 AEX ARIKE (0.68 Fn
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=1 EBAO0XEKEZHEDHESHEEBEME
8, KITOX ARAR
- A AREFHEOR | AWEHED | 2REyE | o RiEE EXEHRE
5 1.20 0.68 1.03 1.54 1.96 1.79
.8 1.42 1.15 1.33 1.43 2.0 1.76
10 0.81 0.57 0.73 1.97 1.74 1.84
=4 ALHE 1.14 0.8 1.03 1.65 1.90 1.80

0.57), FJ, COD ¥REFN &, %K £ 5 = IR 1 My e B S S W

BN EMRENH, A BEEEGTEAN MRS RER, Kh& B Kt 55
SHE W EYERFEE M, 3 Topping (1976) FMFHHTHGLBHELNGHE
BRI IR, ME R KRB BHREERE] 0.17mg/L AT 0.031mg/L B, % PR
W B (S R Pk Ve PR e 28 A RE S 0 5 7724 SRS 1 0 2 3%, B4 0.5mg/ L 3% 0.093mg/
L i, B R (R BE VR 0 AR 3 8 3%, RIS A i%e4s T FhBELE M, Johnston R4 “Brds
HUAEARSE” (#5E| Thompson, 1981), E#X—IRASkAEE, MPIAIAY, BRISNTOK
SRAP R B B TR R R R G RO B R R TRTPR , Bk s SR I B 10
WENE (TIN) FkiEHES O 8 BIOEHEE (TIP) &EAHMET 0.5mg/L F1 0.093
mg/L Sh, HAE BRE RIS E R BT E MRS MK, ISR 5 £ R TR
BB WL, N KPS BRI RIE TIP, TSt EERLERE
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2 RE MRS O R, AR A FT LR B 5 T 1 (X 7 HLYS et VR A M 1 B R YL, RIS th 7T
EARENHANSRBERN—NEBER; ) SENGRERMRBHE, LBEL
o 7 o T B 3 T W BB , 2 R P S B R o 7 e U 4 B T B 5 SX e
KR4y A FE AT D BBk VB K S KD & 4k, 3 B YR EERY. COD FI% HEE B A R S o 2
B, BNNRESTE—CRE LR RANG KT BHE,

2 FRENAERNNEETS »

ANZIE M RAREDF—8, BRORKZREYRNAFENORES B
HENEMHENX BE R R RBIEER—ARHE—KBRIOAR NS, BT K3
FARZ TS K MR R, SRAABRE WA T 550 B A BR AR RO Z B, 12 48 M
KRS HER a GEMWREFDRNELEARER, ENZEHFAFETREE R
FNREAR A BHHEENTTE 2 .

(1) BHEYIER AEE-RBUAKRS RN K « SERT. H¥E
AR AR R W K RS Bt B ANSE PR ZK R 15 B R iy — N EE G . _

ME 2 13k 2 WILIEWH, B OZFEDARSN BN AEHRINTONEES
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BH mnuz pEE
WE 5 8 10 |=EAHEEE 5 8 10 EANAEHE
MR A (FA/m®) | 3.05 | 58.92 |.82.10 48.02 503.59 | 24.14 | 46 040 | 15 522
ME%E a (mg/m®) .| 7.65 | 8.28 | 6.50 7.48 4.341 6.32| 1.30 - 3.99
WEEFT (mg-C/m2-d)| 27.70 | 28.30 | 26.90 27.63 168.70 | 371.70 | 79.37 206 .60

FRAED, KEABTRED, AR DRSS AXETAEHTR DR, —BREE
10 BHOBERR, 5 ARZ, 8 ARD, 5 ARNWOMEERD, TEREXNZHRA
RS AKRORER M, & ARBNBEX EESHERFAMBANCAL, BEHEO
M ER RO RE SR, BEPLEELEDN 6, 8 SIRIKIEDN 15, 20,
21, 22 By, FWKRBEEDARENRNSHEER, HEE s SEERAOETING
Ho TEANTO—RRE 8 AMERER, 5 Bk, 10 BRI HERNT O AGBNED
TRNe MWSEE B, SN O EE 2 EER BRSO IERE KRR, 5
6, 8,20, 22 SWEEEAR, 8 A3, 45 MR K 10 mg/m® (& 3),

N, AT IR o 1 E A0 R AP 5K R &, RATT 1984 48
8 A7E 8, 20 A1 17 BT T H HESM M, SHRME 4 ik, HEE « SRAFREE,
BRIEME, AR E B E, HEN,EAAINT D5, K 8 B5120 B4, 55X
PRYEM 473 2 f0 COD Ry BEDR S, WA B KRR~ B, MBS 24
Ro S, K R PR O, 2 F M S B4R B, W23 2 F0 COD W&y RIS
S AR DM 17 205, SRS K SMET, B ERE 32% DL, BH5%
a Fl COD & B mEHE, B HBIEWR/N KR, S & H LTS KA T
FR » 25 KD R Ry B /e, IREE U B AR, M BB M SRR B i AR (3mg/L)
T A R i o A PR S, S DR KRB A R E BRI BIRERY coD
WE WM SES i 5Bt B EEEE .

BB B AR, W REE ARS8 « £ 6 LA —BL Bl
R AR BERHI MR R, G HE LR R, bSO BRI B2 A,
TEB L Te B R T L, IR IR R R B DT8R « SERNEIE, TELL
TILMER, BAaEMRERNEN. FENERNTZHETRESENEBT 70 pm §/h
T Fh2fs , RAFEA R BN 25 BE R B RIS BRI i, TR M H S R & B ARk RE
B HARE T A R NRR B, TN, EA N DR R B R R B R Y R
e Rk M O TS BT 4 2, X eIy (A AR ER R s, TANT D R DI R RE R 3, B
B EASENFRR, ABERD, XBFRNTONSEE « SEBTINTO, MR
WEHEE « 5B ZAEZINEEFE. RREENRBHTHEN. BlE, 5 A%
PR 1 &k o BB R & BB TE 1000mg /L D b, B TAMNADR 5 S5k RELIER
i, oA B T E) 200mg /L DU SRERFAEHRE Y — S ZHIRE, Hrhag
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B4 BROXHEER 2, COD MIERHEIE/L

B R o, ZRIVAS N ENEHHER « SETLRF L HaEX—Ho ek, ’i
FElEEES. XIEi Havey (1950), Gillbrich (1952), Key (1957) Fr¥g HEvBREE,
WA SRR ERNEVRE AR S, BEH SR RENED,. GIFEBEITHRES
RIFHR OWEKBIH SRS BN, BABEREX—R (SBRESE, 1985). AHRIR
RLIEBESEIBRBRNOKES, RAFRLERFITUARRFHER, E=EEAKBEH
THEWMEH R « WEERR. DGR BERTRALUERNARSERE, YU
AbHEVS L O AU B BRI BSHEVS AT DAY 11b 350073, XML R a WIEESE 13
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mg/m’ DI, B 2 1 , (B0 A R M B R k1R IR B AN A 7
RIE, TRARZBETKIOBM, EREED, BKSR GN rR I BE 400—500
pm b EHG R — R R AT,
 MEBMNAEREE; B 10 A5, MEZEEDARKSHSEE %;-E_ZIEU%ZI:_I:E

EMEXRR, 5 ANEXRS 0.68, 8 A4 0.48, X AT, 10 AHMEXERA (M8
REH— 0.24) BRETEHERHAAR COD M .#ESELRK, SRR OXKEKE
#EAINE (COD EH4&4E 130mg/L, TIN0.54mg/L, TIP0.14mg/L), 7REIAEY T
IO SR A PR A IR B K B, T T A PR RO 8, MBI T AR, HBLT
BRI AR « FRRIRE, SMNTH 8 AR HIMRR « FR S REIRHIL
S TTRE R B T V5 KRN P B » W /K SR — B B B 7 1 X T W L AR R e 1)
BN, SRR L BR R, M A PH AR SR EE R S A R IR T A, &
2 SR REIE, XHARKRFREBFLRABREEFR MK EEREDEEERE
W —A ¥, 5 McCormik (1975) F1 Fanuko "(1984) WFFZREER: “E—REEF
ABE BR BB, 4R K 2 %kmﬂ’@ﬁzm&ﬁﬁﬁ%m LBEETHEKBRELSFRE
RIIEAES", AR — 3, '

(2) BBEFD m% 2 FE 3 Fion, M E o SENORES D, 5EREY
Zif M AN B S — R, BRNT OB TR O, SHSEK « ¥R HNER ERA
F O W% ERHEHEE « SESHEA—SER, EEZRNAOANISE™E, Bt
RS ERNZREDEERD . MHER o, WRITREZENBRBRE KB AT
EmENEERS, B ANOEZGAEREMNEEHES/N (NF 10—20cm),
KPR EARE, EEER T REARNZFFEYIE R, FERNENHREL D, 7
W, BAMBREBEEEEHRESHWEERT,

MAIREFHINEFOHEE, BT AHEEH SR « —#: FSANDHE 8 A%E,
5 Rikz, 10 A%, ZENE DR ERERN,

3. R BEMERNZTRERA
BRI O X S R A A A I OB SR TR SR SR,
BEREZRTHOERVEFLSRENFREE REREER. K DEEHRT, BaA

HEE, R REREGORRIEN,

W O B —ANE B R EN R T, BRI R I T 5 45 3 & 7,
1984 4EF ETEG ILHESE 3 AN 08y 3.49 23275 K5KH, &8 COD, &. B A
W E4&JE. DDT, 666, HEMMN. EEEMEFSE 20 #MEEME, £ COD 13.5 77
M1, IR (NEL,-N) 035 Jmg, TIP 0.040 Jiti, EB0EH DX AHIE R RAKEE
I BEENRY . NXRIBEERE, #AROXKEXEEK, BERESORERE,
RETENE YA KAV, XA R KRS K a5 Sk BT B T SR i 4
S 4 B ABCR A A R A I o

1) PEMERKEEYTIIRT 1980 BINLERRNKELEYZERZ LT,
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S (%)

~ COD (mg/L)

TIN(mg/L)
=
El

0.50]

0.10
0.05F

0.0251

TIP(mg/L) .

2.50

1.001

d {8

0.50

1000
100
10

a0 B B
(FHA4~/ m3)

5H = = = =8 —emimem 10 H

Bs dedlm nRiEEt £ I ERE (9), HRR MRS KRS EIEL

B 5 RRFHEDHESREERE . AER(ER BB SR EBESHN% R
MEFRET I, YRR 2 5 R SR 2 E A0 N 2N I S B B PO I TR SR I
B, AN (L S SRR, fi5 COD, TIN, TIP, B FHE
V5 M IR B IR AR R0 2k B 2R FA 18 4B R o AL COD & B & T Smg /L AP 0 & 0 TR B3,
BWHEY SRR ERNNEEER K2, 8 5 SDSMSNT O £ M3, COD &
BARZE 3mg/L YT, BIEY SR EENMRER NARANES, SMZAEEER
M%FFo X5 Okaich (1975) HIELKAEHM COD 2—5mg/L XHEREKNS B
WREFEE L, 43 10mg/L IR BB E R P RRIB WIS B EAR 1. -

R, FHED SR BNEARLBER, XEJLAER: —REEIER™ERNA
AOL,EA ERA-BEBSE, FIHEY SRR ET I EE B, FERAEE;
CRESENEREMOD IR 5, 12 25, @ Bl T EAR LT T, 2., k%
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R ROR RSBV, YREEA FTIE(R, 4 B2 0.56—0.68mg/L A1 0.03—0.06mg/L, {&
F R B B T AN O, SR A B R B R T, B R TME%;
BT 6 M1 15 S, B WA E A B, BT ERBONE, BR B ERET
33—66% , NE XN E AR ZRIESHEILIS REMBMEFEEEN 8 7120 SHEA
HSh A, B4 TIN A1 TIP SEAENGE, EREEYIEERNERED RE RN
WS IR 7K o E M BRI T, 7675275 i O K, B & B £ B X R i W sh A 25 1 1
R ANEEWEHET, E L% ALRE J, Hoh A O KB SRk
BR-BREIRE R AR ERNED, DURE. B R E R A IR F g
A, 5 — R RIS R I M N B T X 3 B B 1 B O TE A6 S AR AR AR o

ik, ROVREERDRBHENARESIRESENERXRNE A, %45,
8, 10 IR ENTIE, L 8 ARBENEHERYERENEER (H6), MK
A& TR 2 AR .
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R S GRS s BN S R L

1 " : 1

—1
10 20 30. 40(km)

B 6 @i OR B KSTHEY e R R R E

- MK 6 BT, ALHETS 1 B 3 DIk i b ek 35 e K S HMTEIR s B IEL FED LS 5
FUEZAL 12km KBOGFHEWERMEIX, EREOZKOMRERE D 2 H 5
Skm iy 12 55 13 S5H20; W5 556 SUZEES 55 10 SHiZ MY 10km fIHHIR
X0 = B X, ZERME D X X A7E 15 S E 20 Sy WX DSMKISOGEEE Y
EFERRK. A, &XFERABABRIGKEZLDMET, 8 ANRLATARER
i Skm, ﬁﬂ‘]_fu*ﬁ%%/\liié‘i’%ﬁ%ﬁﬁﬁﬁ%‘ﬁﬂ%ﬁ‘ﬁ?ﬁﬁﬁ#ﬁé‘mﬁi?%&
18, RPN I E KRR K BEDLIE R o

TR LIS S AR O SRR N AR 2 A VBT %kﬁ%ku&,ﬁiﬁbﬂ
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BRFHWES, BNESRFEDHXANTRADRXKBEZ REmAFRZN, SR
HIEEIE R, BRORERER, BRIEXRHE, RITHEEXZEDNTREHE
'Féiz.a"‘éiﬂél‘;éﬂiﬁﬁﬁé‘/l‘ﬁﬁfé%% 2 5XREES B HOHEREES TIHE, SRIITR

3 BEORKTHEDHES SRR ARE A ERHEE . AR

FeRzEMERAEE
ZmEy | AR | BE coD BOD, TON TIN TOP TIP AS
5 0.17 —0.51 —0.62 —0.44 ~0.21 |. —0.25 —0.52 —
MESH S : ' o
_ 8 0.06 | —0.57 —0.45 —0.06 —0.12 —0.24 —0.21 —0.48
1] . . . [
BIREE | 0.70 { —0.57 —0.61 —0.06 —0.33 —0.66. | —0.42 ~0.44
5 0.24 —0.58 —0.65 —0.51 ~0.38 | —0.35 —0.72 e
it gy v 5
: 8 | —0.26 0.21 0.65 —0.01 0.02 0.31 —0.21" | —0.01%
A~ .
M 1o 0.46 | —0.24 | —0.23 | —0.31 | —0.40 | —0.35 |.—0.42 | —0.30
5 —0.01 —0.27 —0.41 —0.33 —0.17-:| —0,10 —0.41 . =
MiEEa 8 —0.46 |  0.42 0.34 0.40 - 0.23 | 0.23 0.15 | 0.27
10 -0.83 | - 0.30 0.41 0.75 —0.05 0.60 T0.97 ] T0.977

MR 3EIUEH: (1) FiEyFh R SR8 EIE a5 COD, HE A&k
$¥EE (BOD;), HHlE (TON), EHE (TIN), HHLE (TOP), THLBE (TIP), FA
ETFEREEEN (AS) ZEBEEEMERXR, HIIEENE G RIS E
R RNAREM, SRERIESE MBS BN R BEGR%, BAS
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PHYTOPLANKTON KINETICS OF THE HAIHE ESTUARINE
AREA AND ITS INTERRELATION WITH
ORGANIC POLLUTION*

Zou Jingzhong and Dong Liping

(Institute of Oceamology, Academia Sinica)

ABSTRACT

‘

A study was carried out in 1983—1985 on the relationship between phytoplankton @ (species

diversity index, standing crop and primary production) ecological changes and organic pollu=
tion in the Haihe estuarine area. The materials for this study were collected in May, August
and October, (presenting the periods of minimum, maximum and average river runoff, respec-
tively) from a total of 29 stations, 6 of which were located in Yongdingxin River influenced by
tide and in the mouth of wastewater river.
- A total of 60 species of phytoplankton were found in the investigated area. The ccotype
were essentiality eurytopic species and neritic. ‘The distribution of phytoplankton exhibits marked
regional and seasonal variations. The species diversity values, the standing crop of phytoplank-
ton and primary production were much higher in the outer estuary than in the inner estuary, and
showed marked increase from inner estuary towards the outer estuary. The highest values often
occur in the area where fresh-sewage watér and seawater mix with each other. The total num-
ber of phytoplankton cell were greater in October and smaller in August. And chlorophyll-a
contents were greater in August and smaller in October.

Environmental factors which affect phytoplankton ecological changes of the Haihe estuarine
area are referred to as light intensity, nutrients cohcentration, temperature, salinity, turbidity and
other factors. Although it is difficult to determine the relative importance of individual factors,
sewage-related pollution appears to have played a major role in bringing about the ecological
changes of the Haihe esturine phytoplankton. In the polluted inner estuary and near senage out-
fall sites, net phytoplankton diversity valaes were significantly reduced, and the cell density
and primary production were significantly lower, too. A negative correlation exists between
the diversity values, cell density and COD, BODs, TON, TOP and TOC concentration. Chlo-
rophyll-a has no significant positivity correlated with these pollutants. Obviously, the decrease
in the diversity values and the number of phytoplankton cell in inner estuary are due to the
influences of organic pollution. However, this effect is rather small in the outer estuary, oc-

curring only in August.

* Contribution No. 1388 from the Institute of Oceanology, Academia Sinica.



