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K. 50 FRM . ZALEARJIFRUE BV KB AKEHY SRS, PAFREE, KEN
PERK? HEEFAN NS ERHONPEENGAABBNENEH. RRNALRES
BB Y E RN 0.023%M0.75% . RMRARB T AN AKLEHPNERANHE . EHEK
BX26. TX104 /L UBERAMBE N T A EZEIRF HEADKEHPONE BN
BAEENLS. FHRHWEE 190 B, FHHBH5660ind. /L. AR ENSIHRE. LA XRBIF
MY EXNE, AAFR TS EE . CHAPUNEHARERE FEREOREE AL,

ASOFEMRUR,KAF 1/ 2R ERBR. HEHASEAMER . AETRESTAY
KEBPEKREAK, M2 60 FREVELBBNEA KAEHBNBURRK. S BSH
MELIRTKENFETERA. BENGRAXABETHEHEN S KMENEL. BE TR,
KEBHARESE . R TERMORET M. AARSXBTENTARTEEHM IR
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TERERPEROHEAMSIEKATES L. FHRBAREH, EHMEX 4174 X10* /L,
BIGIEMI6HF . EXKERITE. FHDIORBY I NS, 4319 ¥t 902ind. /L, LR
1951 EM 16% . KARWAPEANK . HEHAKLEAENSHRSERYE . XEHAaRILT
k.M A .M, BEAN 600—750kg/hm?,
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EEWMAERBMAELBO /NS, BHRY skm®, FIHKE 2m £/ .50 FREF£BK
ERE BBALR. K-+ E. KRLTHEFATFE. 60 FREPUFEIUALLIR
REMBER ERNTEKNERTEETHBANTERAT, a1, TG PHAT
MEXRKFERBEZB TFENER . AEGRARMNEREFENRE. CEBERLERNYE
NER KUEMNFRMANAXENCHALEMNESHKRTR ¢ 24T ABKE
HPEKNERKYRBEER. RAEHIFHEZIRASIBRORFAANRXERNEERE Y
REES FRAEWESKELBHHEREMN LA SHHEFEL A XEMNTLEY
KRESESHERRETHENER L WERBERTHEUHA AL EZA M. BT HEF
THLEKRAERESZFRRRT R[S EL, AR TEERMUMORE TR T KEAHEK
B R w g E RS,

1 WRAFBE

1.1 KR ERBRKEEPBRRYEHBE
1.1 AR ERAEMEBRIGETI=ZABEEHES, B 1992 F 6 5 —1994 4 10 B #47
EEKEYEN, ®MEWE L TN.NH! \NO; \NO; , TP.PO; .COD.Chl. a,pH.Eh %, 8
EHERBERA LIRETED.
1.1.2 R EHBEHTERAIIANTER LASRRES KR 0—10cm M 10—20cm
ATEXRMRYHE . AG8E pHMEL ., WESR TEMELRNTEAXTHELN
TN.TP.TOC RAA S B . REHERM’THI SR,
1.1.3 KA4AY HAREKEMPNSHGETLHUESE, FHEY S KRRELERESR
. EEAMSKERS RESIT X RN CATLENBREHAY.
1.2 HRERANNEEED

MBEESHEARAIGI F4+AaPEN¥EETHERRTNESN A EHE
A5 192 FXBHTRE#TH I, KRSAESHEFEDHS% T 1949—1950,
195157,1980"1,1987— 1988 & 1990—1991 £ ¥%H,

2 R EITE

2.1 MIEXSE

19651 £, AFEBEXRFEFERAN AR BE SS, @B 10. 139%km?, F B K &
1.50m, B AKE 3.34mOK{ 3. 3m B)), RERMBERSLBATLRBRIN HEHHKRAEM
B, AREFARAEOHEYER  EKEXFEHANE . Z KE.SE NS BENERSFAH
KEHY. B 1951 FLUE. BB AXABAERA D . AEMBENERRN—KLELH:R
TOHERAREERSOUUENPEERART ALRM, AXRXFEMRLER . BHER
EHEMT100m, BAYMEIARARNBREAMBRARM, BRAKEEETHL.

D EXU%. KPEEFRLEEHFRMRE 19901991, 1992. HFHETH .
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1 LHEMELSMABEBRXANW
Fig. 1 Wuli Bay of Tailzu Lake and the diked area

MBEEBAATIRYASIFGLEBESI L RRTESTAEKEHYEKMRK
PR EE KX RMLRK, FREERKUELIAEMHETHLERE R Ao, Mt
ERESRLENS THERNERES, UREBTABNRAHB KEEBENORILE
HUEE, A EME R MIE Y skm?, FRME BRESEEE SN 1360 A1 19.5t, B
oM ERRAEMAHKEHYHMERKNEIERERZ —,

2.2 JKIXHE

AEMARKBY DD HE ANEERY ANEAHEIFEMREYKRLIRGEE
HRFAKSNE) Kt EFASKPREF B . XEANTERENHKF S EOOBRETE,
MREPEHAKBRTSEE, 19491951 FXKEURMEREZHA . AEPATESXEEHNZLE
MRAKFEEA-B.AEMAEERESNEVUEED. ERESREH S AN EMNEES
MNEDOFRMXAEEE LB T KA EHLEHS KMREIE, Y- MBI,
EEMEAMEMKRZHRED T PHREH BKUEPS KBELE-B.5KXBEMKIRZ
BEBRHE AR KNI ENARBENRGHIERAMNERT, A EHLEEEE/NE
EREAAHE MRREAEE LS TESREENFRXET . AEMERERTEETX
BAHEARBOEE . XX MEEERHBFEETEEEM, 19901991 FHMER . L E
HAENAKERSRAEEFIH EHBENZ LSRR ™E (R D,

£ REIRKNEENERKRESLEEZLRIBEAKENES
Tab.1 Water quality difference between Wuli Bay and Sanshan Islands area
of Taihu Lake caused by isolation

£ B WM X EEEE (m) | POi~ - P(pg/L) | NOF - N(mg/L) |NHi - N(mg/L)| COD* (mg/L)
1949—1950 | HEMAE IR 1.57 24.2 0.21 0. 079 1.42
ZUERX 1. 06 19.7 0.21 0. 079 1.12
1990—1991 | HEME R 0.23 14.9 0. 54 1.31 12.62
i sMX 0.53 8.0 0. 40 0.28 14. 54

* 19491951 FIRE R EMIE.1990—199] HIEH A ENE.
2.3 k&

AEMBRREMABEERT 1949—1951 FHPFEMFERKEEMHA LR ETEEDNK
MR AKEHARESEEDS, YHPAESHEES BTN AR . TEAERERHESE
BlRMEM R BAFRERS WA BETLR BT T HEERL A E RS R
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RAE,COD A@id 2.5 mg/L,DO BEX LA THRARE. EAHDERNENRA . BRIER
R AR FTEUAMBESRSN NO; F& ,NH! 3 BEMGE 2). BEMFHXILAK
FESHAW, YN KEL THERRS, RLRAWAKERE.

#2 1951 £ EHAKEFENEHKHE
Tab.2 Anual mean water quality of Wuli Bay in 1951

& 4% | COD(mg/L) | POj- -P(ug/L) | NOy - N(mg/L) | NH{ - N(mg/L) | DO(mg/L) SD(m)
EHE 1. 14 9.7 0.378 0.123 9.8 1.44

BREH 2.31 110 2. 22 130 13 'f 2. 42

BREME 0.10 2.0 0. 045 1 0. 007 | 4o

HE 60 FRWH, EEMNRFF ITRKRTN . 0O EREGVFBURERBAXK,
KERHPHZHEK, KRATEIERL. G0 FERUR BRAMBIMET TEHRLNE
BB FNWERBERERAT,HA0FERURKREEMEELE . FEH
HYEFYENFECBRFREABEARK . ANERTHANEVE, TE~EIBHNE
MY, FEKTHES . EHKLERROEHMKRF L. UETRERTFBELSANRE,
BMAFHRXBUFNR ESAAESENEAFE HARANEARSA IR ER
T—EMEMELE.

#3 1980— 1994 FH BB AXHRELIT"Y
Tab. 3 Succession of water quality in Wuli Bay from 1980 to 1994

K Chl. a COD BOD TN NOjs NOz NH{ TP PO%~ DO BHE
mH (mg/m?)| (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) [(mg/m*)|(mg/m*)| (mg/L) | (m)
1980—1981 — 3. 47 — 0. 85 0. 80 - 0. 35 16.0 - 9.8 -
1987 —-1988 -~ 4.08 3.28 3.10 0.93 — 0.93 76.0 - 8.8 -
1990—1991 34.5 14.9 2.21 2.10 0. 37 0.03 0.53 74.1 13.9 9.1 0. 47
1992 30.1 18.2 — 4. 69 0. 46 0.19 2.75 379 31.8 5.1 0.34
1993 23.2 9.2 - 6. 64 0.53 0.13 1.99 186 16.7 — 0.41
1994 38.2 57.0 — 10. 92 0.56 0. 25 4.12 _l 150 91.7 — Q.48

1) COD 1980—1988 FHIMEMBPENE AKX FRAERRIFLNE;

2) 19801981 ERMM N SR A RRBZFH,1987 1988 E MM N 5 MRA 4 KRB ZFHY,1990—1991 #
BENEWSAREAERA —RNENTYE. 1992 U EERNILRALIAMTREAEA —XNENT
M.

1992—1994 F LB X A XM /KR —H#E 1. 5Sm BL E,1993 4F 57 K £z B K Bl 2
2.5m KEEM, EHAESE 0.3—0.5m ZE KFRBERE, KT HNEREECK
TRRBRISKEBEARBLZHIAT 5% HKEREENN 0.5m &L BEXRBELELR
BRAEXEN 1% . KFTABFERAER T HEWA KO EFNETERMERY,
2.4 KM '

151 FHLEREERRPIVEBRER . ANYHELIBRBUREL REAFAYS 2 m
BB WANRYBRILPEERY., XXM+ EP . HEYTRAANL AR ERR
(B 2),ZBRBEHTRIREE 0.119% . A UAELAXWEBRAN . EHENHRBEFTR
M., ENRABNMBNEEABZNBRYEEMNBEESHE/D, BERERS, SRR NGB
HHBGREFRE ERPKER FIIEERYHRKBER . AHEES, BEREN
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Fig. 2 Nutrient accumulation in the

sedimera of Wuli Bay frem 1951 tc 1994

KR BEEEE—BZE0.5m KT,
2.5 K&EED 15 :

1951 EHEEHWUAR KSR L BB A
SHEHC(H O, BREKEFSLXET, 10
TN, ENTRRABOSEE. FH
BHLE NN FNS RBHEEE
HOHERNER, REBBEMRK, A

- TP(10%1ag / m?)

-— TN(mg/ L)

1992

K]
PHANE . BRTERTHRAAR

FRERF ¥ RYWERE. TLKHEDH
HBE.

BHREFFHHR 26.7X10 1/L,
BRSNS AR BREAGHERM
RBEEBREEVTEAFAR. FFADHEY N
REBREANEYRZ BEAMERAERA R —FR

R4 161 FAERXREEWRIT

1993

Fig.3 The

1993 1994
MINEEFHRAPK

“Bottom-up” effects of Wuli

Bay detected in spring of 1993 and 1994

NBHHR(E4+), BEXEY

Tab.4 Biological conditions of Wuli Bay in 1951

LRER # E W ¥ =& @
€ Ty g0 AKERBMS 100% BB EAFUEHLEXTIAKHWER
— 1 EAEN.UMNENT FEEXT . FHEBARTHY
I~ 2. AR USE AEANERSRS
# ¥ (Phragwmites communis) 3% B (Zizania latifolia) .3 (Trapa spp. £ R
EX 3:C. ) & RIX M) KRB (Patamogeton crispus) Ik W (M yriophyllum spicatum) .
& Q (Vallisneria spiralis) , B8 G H WM BT AT LML
FTHuR 267463 /L
il B AREREVEL 2A 4
ETXHuR 5660 /L. Xeh KB MERBER % 148 /L
t: 2 - HEAN AR .U NN, EHEER,
- SRRELR . CFARAR . FHEM AKEX
ES 4 4 BNER
kil 14 -3 3 BABE,JR, RN, 0, S8
a = F-2. ;3 18 ¥ 63 #F
s KE 2, ma A B 40, SRR EMN .08, 30, 8%
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t'ig. 4 Abundance.composition and seasonal succession of phytoplankton
in Wuli Bay in 1951(a) and 1990—1991(b)

HYRER, BRAZB THAGNHM . ERKEVAUHAYBREHENE KRN FHERLK
B ERERZABHMAEN. LETXPUHAVESH LT EERMD, EH KRN ZHFEREL
MEED TR RERBEFEA, XIRH, AWEMEEWM A ERKEAEFRELERELE
TXBER.

KEHPHARBEEARYERNDY RBEIY AN E G RQE T RFAIHESHE,
HETEUER. BHHPEE 190 &, FTHHR 5660ind. /L, HEEEHABEME,
REBAEAGELELFEFHHE 148ind. /L, T EHNREIRKET I SKEHAYH K EH
H—%., REZYUHFZESARE  KEFPUNE AR VERRBSRE IFFRER
BAMY . aXRE+SFE HABHSHZE UNEHAXSRE FERENIKRE
Pt %0,

BREKEHYERWERMAELSRARFRANBEENBRERES XX B 5
BHEHENRS IR PRERIRERBNESEMES, 1950 F£4 A 2023 B—%
KELAAEHMHFATRKENA BER FEEHH AP NO; PO FRHAFERT 2 5
7445, B THMBEASRERBHENEN E2-3 AP KRERE THANE
FKEFE . BRAAREEBRIBNGE.

HEHMEDRELE SO FRTBARK, B 1960 FRIRFEURBKERY SHE
MWK R 60 FREMFABRHAERUBEZE AR AKERYREH K, KFkT
BEFRMEPREFEZEETRAMEL. ¥ 1990— 1991 FREHRT, Bl RETY
BRK 4174 X104 4N/L, B 1951 FEHELEFHYHEN 156 /5, ARLER L, ERM
BRACHHNEDE L LN S53. 9% F19. 6%, LA ERFE I Chroococcus . i BB Microcystis
EM5 MR Scenedesmus WA SRH . KETHTE, FHELEENZTHETABREM
BE D) HEKIBENEZ-ERFENKT HEAXFFRERH. Chl.a ZRTUARTE
WHEEEWEMKRSES, @ 6 TR, FUHRLLYRBEERENELER L ECIEXK
.
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Fi;. 5  The recovery proceess of water quality in Wuli Bay
after an ‘ntense pollution of nitrate nitrogen and phosphate phosph rous
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Fig. 6 Changes of Chl. a concentration in the water of Wuli Bay from Aug. , 1990 to Sep. . 1994

1991 EEWHPYFHEED 902 1/L, th 1951 EWAT 84% . KBEHAYWHE N
R.X-FEESKEEEREEX ARSI AEAHAaLXNBRARRT, .8 TSN
ERFHYRERREKEDT Im HEAHAELBRF FRU KLEMBRIG A ERY. &
PEHERa AAEHNBEESHABE L E FE™ & 600—750kg/hm’, AHHLEH
B4l W FANNREHAXCELEE.

2.6 HEWRE

AEMAEBTEENNAAE . RESOERRELEMARRL T HREHAT, 45
MBI AKERER BEMERABRAEAEKAK Y5SNI ENLATESTHAELRES
FRZRK ERZERES LA AAEKE.HE. B0 . KAKE EXXESEZIY
BE. A 0ERUREEHSAMZAMNKRAZHEZH RAXETENRRMUFEREY
BARTEBEHMNTEAE . MABEURAEA#HAEXNE XEMNTEHEEEDBR
MEMEFRBL BEXA63IEMNAEEEDERFN(CREEXEB XEEFRBBRaREE
HAEHERABRFRESASAPNAKEZBEE RERANRERDIENNEDEER
BREHVBRYTERBRANSEAREMNEERE NEUMAMEBROAEARTR
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- BIOLOGICAL AND ENVIRONMENTAL SUCCESSION
IN WULI BAY OF TAIHU LAKE
ALONG WITH THE EUTROPHICATION PROCESSES

Li Wenchao
(Nanjing Institute of Geography & Limnology. Chinese Academy of Sciences, Nanjing 210008)
Abstract

Wuli Bay, a small and shallow bay of Taithu Lake in the northwestern corner, is a drink-

ing water source and famous scenic spot. In the 1950’s, Wuli Bay still remained its original
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beauty. It was covered by aquatic macrophyte and the lake water was clear enough to see the
bottom. The water was in mesotrophic level and nearly saturate with oxygen. The system had
very strong buffering capacity to nitrogen and phosphorous pollution. The sediment was well-
oxidized and had low content of TP (0. 023%) and TOC (0. 75%). Phytoplankton was in-
tensely suppressed by aquatic macrophyte to an annual mean density of 26. 7 X10* ind. /L with
diatom dominated. More than 190 species of zooplankton was found with a mean density of
5660 ind. /I.. Abundant large benthic animals was dominated by Macrobrachium nit ponens,
Stenothyra glaloroa and Corbicula fluminea in the bay. It was rich. in fishery resource and pis-
civorous fish took the dominance.

Since 1950, about half of the lake surface has been diked and the littcial zone environ-
ment, the best living habitat for 2guaiic macrophvte, has beon destroyed. In the late 1960°s,
grass carp was introauced to Wuli Bay which led to the disappearance of macrophyte, and eu-
trophication cccuired with increasing pollution. The dike-dam and sluice broke the connection
between Wuii Bay and Taihu Lake. So, the waste water from Wuxi City became the main in-
flow of Wuli Bay and eutrophication was enhanced. The lake water in Wuli Bay is now in hy-
pereutrophic level with low secchi depth(<C0. 5m) and serious oxygen shortage. TP and TOC
has accumulated in the sediment to 5. 17 and 2. 87 times as high as in 1951, and heavy “bot-
tom-up” effect was found in the late spring of 1993 and 1994. Algal-bloom occurred over the
year with a mean density of 4174 X 10* ind. /L, which was 156 times as high as in 1951. Zoo-
plankton decreased to 902 ind. /L.(16% of that in 1951) and very few large benthic animals
found alive. The whole bay was used as a fish pond for silver carp and big head, pisciverous
fish disappeared from the bay.

Wuli Bay is still the important drinking water source and scenic spot of Wuxi City al-
though the water is eutrophic and the environment is terrible. We could not return Wuli Bay to
its original condition, but it is possible to control the pollution and restore the present lake area
to clear water and mesotrophic state. It is an efficent way to restore the Wuli Bay by recover-
ing aquatic vegetation, but the deep water and low transparency made it difficult for the
macrophyte to live. It is very important to improve water transparency before recovering vege-
tation. Wuli Bay is a typical sample of shallow eutrophic lakes, and the achievements in re-

search on eutrophication and restoration of Wuli Bay could be used to other similar lakes.

Key Words Wuli Bay, eutrophication, environmental succession



