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£ F RE 19571997 EREMEEKERTHHRESHEERLT. B RIIE
PR BEEFTRASEAS SRS REH, 40 FREFEMEY R EFHT 10 5550 S EWH
AN BB, — B B L IR GE B B (Anabaena spiroides Klebahn) N FE 1 “/K 4", 4§ &
(Neosalanz tathuensis Chen) B WA & P /E S BB F WS W LE 10 F4 M, MAENFHF (LR
1957 4E {4 1/8. K IEF YL By 38 0, 45 #) F IR K B 489 ( Branchiura sowerbyi Claparedi) & 5UEM 41
BEER, KERHETEREIUNEE AT MR KETSHYE S0- 80 EREY R
HoTERUN B REBTRE ZIERE SXBH KU THREZR, MEAREHT 4K
BREES, B S0 - 60 EAL L FMAE R E 70 F LI KA 4R EE 1 ( Crenogobius cliffordpopei
(Nichols)) % F .80 F LA 8 ( Carassius auratus (Linnaeus) ) N =E .90 HE B AMMHE N E;H
WEEN 7P LEAA, MKIERE 6 ( Schizothorax taliensis Regan)&E L4 5P .

Retis) HE EYBEE WY

S%¥S P343.3 Q45

EWNTFZHEANMAEEREERMER, M TS 2536" - 58° FK £ 100°05' - 18’2
6], LRI, B E T, R 250km’, BIXE B KIKRKH . ERIMBILK R, B—4 R %
BRI HEAERE AR EEE, EMREFA BRI A EEREEEMEM, B3 vEA
= TR — SRl I B BR AR T 40 3k, FEE IR N O SR, 25 Rl & B, AKIEFE N
BRIZ, EEEYFTEZINWIR, EXAE L4 T BT . ASUREEHE 1996 - 1997 FEXf
BRI Ry KESSHEY KEKETE RN AR EKEEWBEEHTH
BEFRMER, EE LG R RERE ™, 547 T U 40 SECIE G 4 4 BEvE 25 1 1 A5 Ak B Bt
Frde 7R 9T PR TR AR, PR BN S 1 B X A 40 B % 4 H 1 S i SR LHLE, o B2 ) R AR B
IR LKA .
1 B S AR B A A
1.1 ZBBEXEHYRLS KER.AHHRIZIELS

T 40 SRR, VIR IF R R E MR E TR AR AL, B 00 s 3 2 Pl S Hemk 2 1 25 B f0 A
YRR, JCLLE S BAMLIREY . R 1 T, 1957 48, SR BT E(L 64.9X 10° 4~ L7, ¥ &

0.547mg-L™'™ T 1980 SEHE MY RS BIE X 123.6 X 10° A L 'mg-L ™' 1.005mg"
L' 1997 £ EFFE] 563.2 X 10° 4 L' Hl 4. 6582mg- 17", 40 45 EL3E 26 55 BE A0 AR ) B 4

» HEMERBBEHES R,
WO E B 1998 — 04 — 04; W BB BORS H 311998 — 06 — 01. K, BB, 1965 4E4E, BITIFE A .
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B EFIE O 5 4.5 5. Hrhig 15 £ EE, 543 EFT 411% 1 487% . 1996 4F 9 A H %
BARKERRE, REKBBERTEIE 1147 x10° A~ L7, Y RET 10me- L7 SR,
TEIE B 2R A PR By 90 44X LA AT Y 38 05 7T 32 47 0k 2, 454 1980 4R R 51 U8, 1987 &£ %
B 89 J&, 1992 ££4 102 J&, T 1996 — 1997 £ R WLF| 48 J& . ;X Fhi 2K % B M A KB T3, &
BT S S KRR E .
F1 19571997 FEMHE R AR M R R
Tab.1 Density and biomass of phytoplankton in Erhai Lake from 1957 to 1997

1957 4 1980 4 1987 40! 1992 4 1997 4E
BT/ X10° 4L ! 64.9 123.6 132.9 115.6 562.3
W mg 1! 0.547" 1.005 1.086 1.1337 4.6582

* FEYBHRIB LSRR

T S 4 ST AL AL R K. 1957 AR T ISR 24 P LA o 3, REBE VK 2 51980 — 1992
FALARBEMEE N, (HIHE BTG LB B RN, 35 18% — 28.7% . T 1996 — 1997 4E, 43 %
FHREBE BT o LU BUAHZE B AR/, 53502 39.6% F1 31.2% . SIS (L S REE WEMBRMA
P BT o EG AW R, TR % 8 U R 3T

BRI R LT DB K. 1957 EEFERREFE 3 A £ B ¥ (Pedias-
trum simplex Meyer) IKERLLEE ( Aphanizomenon flos-aquae 1.. ) INIRBE (Cyclotella ), & W
PR = KT 3 (Ceratium handellii Skuja) B 223 ( Psehonema aenigmaticum Skuja) .
AR 23 (Lyngbya limnetica Lemm. ) FIER 25 B ¥ ( Coelastrum cambricum Arch. Y& 5|
T 80 EM W], BWEE KN Z M KH AT LM E RE T, W 183 ( Chroomonas sp.)
B SEREME (Melosira granulata Ralfs) WA # WA NREE KERLEIEX 30 FE—HE
PAFR™, ZAA BRI KT — B RE TR BT 90 £, Il WA s TG
ERPE ( Chroococcus sp. ) HXBEBE (Microcystis sp. ) FI/K AR 24 3, P3| 1y Fa s ( Cryptophyta
sp. )TN WA BB, TR BE 7 A /N PR R | B T B LI AT 9 ( Fragilaria sp. ) B AF 8 (Asterionella
sp. ) /NN (Cycltella sp. ), BOBEBE K HE TR 24 3 F11 48 5 £ B BE ( Anabaena spiroides Klebahn)
SRR AW 95 450 X 10° AL, BOM AT, SR K A"

FIFRERBAWARE M EERAAE 4 DFE: (1) EERRA ORBH I, A%
A G R R A= 07 A U, 7 BIRAGAE A& B I W0 9 Ao B, 4S5 AR B AL
BB IR A RN, I\ 1957 B 1997 4, WK T = A HISE 20 £, BERRERIEMN T 4.1 4%
R MESHEREE AYEMNMARARENWEERE 7 50 4, HEAS R
fi&, FHASRAL 0.0054 ~0.055mg - L.7", BERRER T SHE 15 2. 3me- L), B BLAE ik BTk &
B DA B /IR R SR B o R B B LI ORI, 1 R A A PR R0, — e G R 4 A
AN B o, T R AR DA SRR (2) 70 ARAR, VEIE AT K R A B A I T K 82 2 TR
T B, FREE LR (I R WAL TR L2 5 XS R i R RS h TR R A B W,
AEHRATE CHEAFE BELRSENE. (3) 1985 EFFHBRE AW B A, 7 1991 K
B 5200 P28 B TR G E SR IR Eh Y, SEGE NS B TR A X LIRS N
B, BFUAT | PR fa e — e P2 B 5 A 8 28 B FR 8 it X4 1992 — 1997 4R (1 i 34y 285
SN A2y B B T WL, 4R £ T LA B B A 5 B ), N IR M B S B L, TR e
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SR, BRI MY ETREMIENFERESNEFYR. (4) B 1985 F£FF R H M4 57
fa, {2t T XKERMF A, BEHERT NG E, THRIE, Bk EmgEE, BEhRE, ik
TR & FrEh R AR IE 7E AR KW SF BB A B 9 A 3R, A 7K BE e B 98 il 2R Y 2 T K
R4 42—, TEEHBER 97 % (AT 96 % B e MR i iy
1.2 ELESNSER BB ERITUEE

M 1957 - 1997 &, HIB R W BHE AW L E M B(FE 2). —& M 1957 - 1980
F, F S EE TR, HAYREN, FERINEREHYEE B ERL, Tl K as,
RIS 5 B A A () A2 BE B 0, b B 34600 34 ol S W R V5 7K 3 ( Neutrodiaptomus mariadvi-
gae) K FE (Daphinia longispina )t % 2 B 5 B ( Polyarthra triga ) 3276 8 B % H ( Kera-
tella cochlearis )™ ; Z R\ 1980 - 1997 &, Bl s & M AW B 28I TR, 45508 1992 48
79 890.5x 10* A+ L7 Al 1.598mg L' WE 171.2 x10* 4+ L7'A1 0. 5412mg-L7", Hrpig il .
AR A FNE FE I8 46 A RNIR F Sh 4y 9 82D 18 B Bk, I P B A2k

R 2L 40 SR 07 S W B B AR ) i EL A

Tab.2 Density and biomass of zooplankton in the past 40 years in Erhai Lake

& 4 B % iz} B f % R % & it
g ALY mg'l”! ALY megel™! ALY mg L' ALY mgel”! ALY meeLl!
1957 1200 54 10 120 1384
1980 585 80 80 155 900
1992 328.2 4.007 483 (4.2548 17 0.53 62.3 0.8065 890.5 1.598
1997 105 0.0054 52.5 0.0173 5.37 0.3142 8.715 0.2093 171.2 0.5412

I Sh Y B AL R S LB B WA L. (1) 60 EATFLAM W RF A A
TR 3 T 35 81 81 ( Hypseleotris dabryi Sauvage) \ % # £ ( Pseudorasbora parva Temminck et
Schlegel) I8 ISR R S SRR PE A28, BEIR T E AR P RLE M A KM & S 28 M 1
FEIRG, 55— 77 T WITH KL 2 B T SRR RELEY T i g B A B E B, R BN T AU B R
FEAES), (UK b 7= B AR 1 1967 2R R 2.5 X 10° kg WA I 1984 49 500kg. P I
1957 - 1980 4, RAE I IZ 504 B 00 B R, (B30 P i 50 i B M 25 A0 B 2 S & S 18
H Y, SAEYRIEM. (2) FEA 1984 FEFHBEM A 1990 F£H MR 500 8], b T4 2
EIM AR EFWEWH, E ik, I 1980 - 1997 48, EE R F B AL BERME
HANHBEETREEY, SAYROER. R RIEERIYAFERRMER, REa™% Kk 67.7
X 10%kg, T 1996 FJE¥ B /= F i I A2 68.8 X 10*kg.

1.3 FHHBREN, KBEzHHES

EGHE R 0 NEM B F.16 B. W WFPE FR( Coribeula fluminea ) 3R
(Margarya melanoides ) 43 71 B k& ¥2 ( Segmentina nitidella ) B K8 ¥ ( Radix swinhoei ).
77 IR B #8895 ( Branchiura sowerbyi ) « 5 M BRI ( Einfeldia insolita )%, A 35 Fir J2 B2 . AT 400
PR R W 1219.4 N m 7, P AW 827.22¢ m 2, REREEEMWIHEL — M
1981 4 AL RAM LR 40, JRAB S 4 5 B A AR ) B b, 140 1981 SE MG R T E
AV RS 51 44.42 1 m 2 H 0.7357g m >, BALF HRIA 370.6 4 m ™2 H1 37.17g-m " %;
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1981 SFEEIZE N R EmEM AW RN 25.09 9 -m ™M 0.2510g - m 2, & T H #THY 202.25
A em T 15.41g m Y BT E S FER 646.55 1 -m™2, BH T 1981 4 52.2 1~
m—2[2,6] .

TR A P EEEARIED N, EAEEN AR, EYUSRME, s
eFh2hn. Bi4n 1981 £ MR COD X 1. 71mg- L™}, 1997 £ B %] 3.05mg- L1177,
I, 7E To7K B DX A L5 Je 0 7K ML 081 | 48 i 4o ot 6 B 1 S o . R i B S T 0 S PR R O 4R
=, AR B Y RS E, hRESMRE T EEMNER, BT EMIMELK.

1.4 KESEEYERATI R BENEERMATE SR HESHERT

KA S SEY NI L4 B A, B 60 ERPE 80 ER WM KA
80 SEARBIHAZ] 90 A HA MY e B 5 5E 17 FEABR .

60 - 80 FREWKESFHEYW DB FERAEWTILAFE.: (1) SHERRYT K, o
MBI, £ B RIERE MBS 60 FAMEE, HE KA Y56 EKENT 3m
AR, B 1977 46, 7K AR B AR A 20 A6 T R B0 4, AR T T TR K b e 3o, 35 2 e KO
6 — 7Tm BT 7 43 A0, FK AE AP 4 A T IRK IR X 10m™ . 80 4B AR %0 7K A 4 4 43 77 T AR 1%
7727h’, M BUF R R 79.9 X 10 . (2) PR R K A B R AR BE 14 BR F 3% ( Potamogeton
pectinatus), KK ¥ (Najas marina L.) W5 i B R0 A 4 B 8 B/, 1% B ( Vallisneria
gigantea ) FHPTIR F 3R ( Potamogetoni maackianus ) ¥ W R 8 (Hydrilla verticillata ) Fl & 1 38
(Ceratophyllum amphibium ) W K & B 5, BN 0 & F. 8 E % (Ottelia demersum var.
Quadrispinum )R I5 Y, 1957 SE A BRBEETFIE; 1982 EREREFRR NI TEHRE, BA
FEREMS S

80 AR LLAL, BRI K AEEB X R E TR AL, FEHFUTILE. (1)
FRA R, £ B REZ TR, 7 80 ERWMPIETEH KLY 61 F, BaTE MW 45
i, R AR e 20 FORAB) 11 Bl BEKHE I 10 FREA N 9 B SR B 19 R
213 F, B Y H 6 FRAE SR, RERMAEY E 6 MO mE 7 f, R EREKERER
TE. Q)BERAMD . 5 1985 FAL, BITR T RERE W TERE A BEREMSER
HERBERNEE, RAEWMBS6, FEZERLTIEHERB . G)AHERED, £4
B TR EE. 1997 FEE KA Y 5108 BN 6533hm?, H 1981 ££4° T 1194hm?, 1997
EWEMAFERRF 76.5x10%, B 1981 AT 3.4 x 10%, BIH TR, 85 REA
X, B FIKEMBIRES Y, KEFRFEEAFRTS. () RBFRTL . FERARL T
BERAF—REF, MERFERBDMBEZREF, BEEBOTFE040AEER I, £
B L, Mo B B T B H G T B 55— b S AR 35 F)

HEKEHEYBHETHNEEGE ARENN K EEYE S RRETHEE.
RN 40 FREERKRNWES), AREHEMEETSEE" . A 1957 43 1985 FKEH
BY RO EBRFREA (1) FHBEKH TR, FEEABKFHRY & BED, &R,
WA R R S, {3 K B EBOR A K P BE AR I K BRI AR A, BERE RO N, Ak K A4k A
hsk, Xtk — [ E RS, R K B K ALY 3K . 1957 4EIE98 35 B F Y 80 — 190cm,
1977 525 120 — 250cm, 1982 4F193% B B 448 400cm. (2) WK AL T AR 3K & 16 F 5.
1971 SEFF 8618 H V8 VE-VR[ /K H 05 5 BOTIE K 82 2B T R, {3 38 43 7K B2 gy ¥R /K IX 1) IR K K 3L %,
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WO 6 M1 AR I R 30T LA S B T 871 JEE 1 1 0 9 DX /K IR A X AR v, K B AR . (3) LRk &
RS EHEANTHY A BREEFYH M, RAFEK ARSI . (4)FKAE S 50 1K
BT BRI AR 7K R A 3 3R ARG 22, — SR ORI R | X 6 B8 Sk {4 R 0 A0 A 40 A K R 7 A2 B A
UNTE 1957 AR P FI R R E 2 T B E RS RT3 E R B S A
£, I MAC L FhEE.

I 10 ZEEK, IB/KAE S SEY B E LY FERM T LR (DD ESEaZO) F BRI
&M FIFE I SR HE T XK ESSEEY YA, E— A EROWRRE, EEIBFEL, B—H
XK A B FE AR S A A, FRHRATREY H O Y IR BB K. B RTE K4
HPER RN 26 < 10%, FIHZRY 34%, FIHRKEHE, BERAFREE. ) BERMT M0
SETNSE A VR L, Sk & S S AR, AR AR AR AR E B R 8T, Ik T Wi R
BEREIR ST . (3) W B B9 N 2808 S SR IN A, 40 0 56 5% £ 10 D B2 L D S A /K ) 788 1 2%
#OREANOENLTRSE, S B RWNAES0 R 4 A 8 BURE /N, BT %k
(4) R R WIE B X 2R KLY, WA KA EKFHRBHES, STHRERER M. &Fi
FE BB A TR 3205 TR TRAR,, 3L 40 A T BURN A= 4 R BUURR.

MBS R RE B SR WA E BB K A SEEIN TS EA RSN
HEAr FERE.

1.5 BEBETHKR . E~EBRIZUER

M 1957 5] 1997 G2 B B TEIE BB T 4 WM. 50 EA R, B
R¥EFE U T FARNFEWENRT S, KR L KEBE A KEEE (Cyprinus daliensis Chen et
Hwang) JCHEHE(C. Carpio chilia Wu et al) JHER(C. Longipectoralis Chen et Hwang) . KR
88 (C. Megalophtalmus Wu et al) 2} 3, ¥y 35 LATE ¥ VY U E ( Barbodes daliensis Wu et al) . il
WZUE(B. Exigua Wu et Lin) %R &, A PR ARG A%+ 3 @2 il =k T,
FEIHFE 450, 3¢, AT K IR T, R RERNAESAL. 60 FERTHBHE W AR M~
A7 1| A 45198 PO B9 AR A M SR A 25 IR A TS A0, (] B 5 [t = 2 o XX 4 JEL R G A A B A
AR, MR B RE HE , SE P E M PRIk 1239, 450, B FRES I A 30 45 W BLRT SR R A RS R,
R ERGE G K, P 1718 1239, 450 5] FHESHE [ 3 BC M 05 08 £ S5 0 2 f R 5k 2 R A,
FEWI PR BB, FEERE Y K, H G IR RERK R AR, FEEO0, MEEE w3
BRMAREREEAENREFEETERBIR. HERWBEASTFRAFRE 60 FAXE
70 FEARII—BES B A 80% Z£H, BN HF. 70 ERFIEH, F BA K ERESIRT
K Y B B 5 BOE K AL 2 B T W, K BR A R M SR L /K T, 00 4 St ER B e g gy A 6 4
-0 B 20 o o i e NS N Y I R s ap B D e S S w1 <A
WEFIE F% ERI IR IEK B M A 4, B B 17 O 4 26 dn 4% Fh i £ ) £ R, 70 B RUR
SO, 0 £ o AR PR 65 % — 80 % . 124 S DR e IR HE ORI, HE B, AR A R R E
574.2¢. 80 FRAEAE T IR 1, I FF R E fa( Ctennopharyngodon idellus Cuvier et Va-
lenctennes) (88 1 SE I FE SR A, B FRESRED K&, 78— @B F L BEIR T 81 6 4 1 7= 5 55
Bt Wi BRI, P REAE 1996 RN S =09 20. 9% . 4R £ U o 4% 240 £ i AR 7S L T A
BCA P HFIEE, P BARE FE 500 - 7500, 5 8751 25% - 35%, R VEEREEENSF AL X
—E AR A B RN, P E =R 3880. 4t B ER, B L EMRTHBLIE
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80 FAPHLIRN B E & TR, WM SR SRR LR, 158 1% A REH
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FrEb & B ;3T B R K BT, SO VG I o v A R TR W TH K D B R T BT R, AR
EFRAKMEH; ARBESEBHETSRRENTI EMFEOARGEAA .

oW Bt B2 T 5 3G X PT 69 & 4= B Ao R B BI IR I KA

2 £ X M

BEHRS ZWEEEEE. BHES5HE . 1963,5(2).87-113

RIS . =AW REHIIEIRET SR LR B2 i iR, 1989.217 - 272

SMHUE. PEMBEFRGESM) . JUR BN, 1995.174 - 208

WAl FRERHNTENR. ZHEESH L XE B . Z/ERK LR, 1989.68 - 79
REFES EGHKA BHEMTBER, 1985, (3):7-12

BiEA . Z R AR B ROKIEE . SRR E B SR RE SR, 1989.244 - 250
WO TR EEZ4E BEEERMUEMERS. BHBEE, 1999,11(2).184 - 188

HBC HBKEREYE SHITER XS B . R EK B, 1989.45-67

WA K PR P B I WIRE R, 1984(4)

10 ETK BOE, RELES ARG KIRBEEWREXMESN . BRI, 1999,11(2):123 - 128
11 BHHFE ZHEEENEAREE HR ISR KR, 1989.11 - 69

V00 N A AW N =

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



3 RIRFE S - DL W T TR 0 7 S A A 273

On the Succession of Aquatic Communities in Erhai Lake

WU Qinglong WANG Yunfei
(Nanjing Institute of Geography & Limnology, Chinese Academy of Sciences, Nanjing 210008)

Abstract

Erhai Lake is lcoated in the west of Yunnan Province. It plays an important role in the Dali
regional economic development. However, with the development of economy and increase of pop-
ulation in the region, the impacts of human activity on ecological environment of Erhai Lake have
been strengthened. Based on the investigations on Erhai Lake from 1996 to 1997 and data of the
past 40 years’ research, this paper gives a detailed analysis on the succession of its aquatic com-
munmities. From 1957 to 1997, the density and biomass of phytoplankton increased nearly 10
times and this change was more intensive in the last 15 years. The dominant species have also
changed greatly. The non-pollution-resistant species such as Ceratium handelli Skuja, Psephone-
ma aenigmaticum Skuja, Lyngbya limnetica Lemm. have disappeared, while the species which
can indicate eutrophication such as Anabaena spiroides Klebahn and Microcystis flos-equae (Wit-
tr.) Kirch increased. Because of the transformation of ”Four Domestic Fishes” and ice fish, the
density and biomass of zooplankton have been decreasing. However, organic pollution resulted in
the rise of density and biomass of limnitic oligochaeta and chironomid larvae. The density of zoob-
enthon has increased nearly 8 times.

There are two apparent variation periods of aquatic vegetation. From 1957 to 1985, distribu-
tion of aquatic vegetation tended to expand. From 1985 to 1997, it tended to reduce because of
unreasonable utilization. With the transformation of extra fishes, rapid decrease of water level,
over capture of fish resources etc., the fish community of Erhai Lake has changed greatly. In the
1950s and 1960s, the {ish community was dominated by aboriginal fishes. In the 1970s, the fish
Ctenogobius cliffordpopei was dominant. In the 1980s, the dominated fish turned to Carassium
auratus . In the 1990s, the ice fish and common carp become main economic fish of Erhai Lake.

Seven aboriginal fishes tend to die out. The fish of Schizothorax taliensis has disappeared.

Key Words Erhai Lake, aquatic communities, succession
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