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Tab. 1 Investigation time and connected or disconnected status of lakes in the middle and lower reaches of Yangtze River

SINE| WA A ] WAZER UM E! LI [A] WAZER
Lake Year of survey Status of lake Lake Year of survey Status of lake

TV T 1974—1975 Connected
HBH 1 1980s Connected o2z 1992—1994 Disconnected
A2 1982—1990 Connected P 2002—2003 Disconnected
g3 1997—2000 Connected 7 19921994 Disconnected
RN 1973—1979 Connected Iz 1993—1996 Disconnected
TRz 2002—2003 Connected i 1993—1996 Disconnected
Tz 3™ 2012—2014 Connected JTEIEE) 1993—1996 Disconnected
BEL R 313 S T3 il 1996—1999 Disconnected
I 1960—1982 Connected Rzt 1996—1999 Disconnected
e P 1989—1990 Disconnected ! 1996—1999 Disconnected
PR3 2010—2011 Disconnected Tl 1996—1999 Disconnected
P4 2014 Disconnected = 1987—1988 Disconnected
st 2017—2018 Disconnected Ko™ 2014 Disconnected
2N 1955—1957 Connected T 2018 Disconnected
o P 1974 Disconnected (R 2000—2001 Disconnected
B3 1981—1983 Disconnected FHE P 2015—2016 Disconnected
B4 1997—1999 Disconnected T 2000—2001 Disconnected
a1 1959 Disconnected EEzA 2000—2001 Disconnected
Pt 1964 Disconnected MER 2000—2001 Disconnected
31 1981 Disconnected el 2011 Disconnected
4" 1993 Disconnected B " 2013—2015 Disconnected
st 2004 Disconnected MR 2008 Disconnected
BT 55 BEL B3 L Rt 2010 Disconnected
HBH w3 1997—2000 Connected ] EJ™" 2016 Disconnected
g3 20122014 Connected g 2006—2007 Disconnected
P 1960—1982 Connected e b 2011—2012 Disconnected
S LSE S L 2017—2018 Disconnected F 2020 Disconnected
27 1955—1957 Connected PESFTY 1998 Disconnected
B4 1997—1999 Disconnected ZE LY 1993—1994 Disconnected
K 1951—1985 Connected 5 s 1993—1994 Disconnected
K2 2002—2003 Disconnected W™ 1993—1994 Disconnected
e 1959—1963 Connected B2 p ™ 1993—1994 Disconnected
Y 2002—2004 Disconnected Ut A 1993—1994 Disconnected
TN 1950—1953 Connected T g 1979—1980 Disconnected
T 2007—2008 Disconnected Bk 2000—2001 Disconnected
e a N 1950s Connected R = 1993—1996 Disconnected
2 2000s Disconnected et 1993—1996 Disconnected

5t 2004 Disconnected
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Fig. 1 Species richness, A" and A" of the river -connected lakes and river -disconnected lakes in the middle and lower reaches of Yangtze

River; the result of independent-samples #-test are also shown



14 TP S BT A : 98 LR L R Sl £ S TR 2 SR R RS 137

JH R . TFEEWIAT(77.46. 76.88F176.79)F T HI ¢
9910 F B, A (67593 719.8041686.38) £ F]L
e EFHE T BRI B (E 3). BERHE. TR
WA ME AR BN B, AMEREEH T
B, RN H R R D PRV REAR A BT R %, W Fh o A AR
A, U R DR IE L, 5 HoAth & Fh 0
HIsZ o e 2 2 40 1 63 (Psephurus gladius)
1683 (Acipenser sinensis) G f.(Myxocyprinus
asiaticus) %5 SV K T AL A 2K 40 W fA(Ony-
chostoma simum)%&; WH € & B f R ANl g%
R RL S A BRI . PN B YDA AN [E]

é 100 ¢ A JHTHH Connected
< 2 PH.PS {171 Disconnected
=5, 80} v
o5 -2 < 4
§ :2 E 60 L
>
on
2 wlk . , , ,
0 40 80 120 160
PRk Number of species
2
£ 1000
2
< =1
2 800
FE< 600 f
B g5
o X 400 ¢
W =
ﬁ = 200
N .=
= 0 L .
<
- 0 40 80 120 160

PyFhgr Number of species

B 2RI RS A RIS SR 95% B A5 X )R 2
Fig. 2 Funnel plots showing A" and A" versus the number of
species observed for the fish fauna in the freshwater lake in the
middle and lower reaches of Yangtze River; the lines showing
mean value and 95% confidence intervals are determined via
random selection from the total master species lists
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Tab.2 Number of taxa at each taxonomic resolution level of fishes, A" and A" in Poyang Lake

and Dongting Lake for the three time periods

e i i H 7 i . R e

Lake Year of survey Order Family Genus Species
B RHA1 1980s 11 23 67 108 80.12 674.00
A2 1982—1990 10 22 64 100 79.61 676.93
FBFHA3 1997—2000 8 19 60 98 78.50 709.44
T B2 1 1973—1979 10 22 68 104 77.46 675.93
T 82 2002—2003 7 14 53 81 76.88 719.80
I )3 2012—2014 7 16 46 64 76.79 686.38
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Tab.3 Number of taxa at each taxonomic resolution level of fishes, A" and A" in Liangzi Lake, Hongze Lake and Honghu Lake in different

periods
WA W2 A ] H B J& Fir A A
Lake Year of survey Order Family Genus Species
eS| 1955—1957 9 17 47 59 77.99 728.20
272 1974 9 18 49 67 77.14 730.12
273 1981—1983 7 14 42 56 74.06 754.18
B4 1997—1999 8 16 41 56 76.63 738.59
PR 1960—1982 9 17 57 77 78.73 685.37
B2 1989—1990 8 16 49 65 74.57 720.42
B3 2010—2011 7 14 43 62 74.06 766.45
B4 2014 7 13 34 41 77.09 748.61
BEEES5 2017—2018 8 15 40 50 76.76 747.85
Nl 1959 9 18 51 62 77.65 698.74
HEig2 1964 9 18 53 71 77.84 708.10
i3 1981 9 18 43 52 78.64 673.44
B4 1993 7 15 43 56 74.41 755.00
IS 2004 6 11 33 42 72.31 751.28
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RIVER-LAKE DISCONNECTION ON FISH TAXONOMIC DISTINCTNESS IN
LAKES FROM MIDDLE AND LOWER REACHES OF THE YANGTZE RIVER

SHANG Kun-Yu'?, JIANG Ming™’, LIN Peng-Cheng’ and LIU Huan-Zhang

(1. College of Fishery, Huazhong Agricultural University, Wuhan 430070, China; 2. The Key Laboratory of Aquatic Biodiversity and
Conservation, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 3. College of Fisheries and Life
Science, Dalian Ocean University, Dalian 116023, China)

Abstract: In the middle-lower reach of the Yangtze River, there are many lakes with intensive fish biodiversity, which
are connected with the Yangtze mainstream historically. Since the 1950s, most of these lakes have experienced river-
lake disconnection by anthropogenic impacts, leading to remarkable biodiversity decline of fish in these lakes. Based on
the published literatures about fish assemblages in lakes, the taxonomic distinctness and temporal changes of fish com-
munities in the connected lakes and disconnected lakes were examined by using two taxonomic diversity indices (ave-
rage taxonomic distinctness, A" and variation in taxonomic distinctness, A+), to assess the impact of river-lake discon-
nection. The results indicated that disconnected lakes showed significantly lower species richness and A” values (ave-
rage values of 48.47+14.64 and 74.02+3.093, respectively) than connected lakes (average values of 76.22+14.40 and
78.31+0.98, respectively; P<0.001), indicating the loss of fish diversity. On the contrary, the disconnected lakes showed
significantly higher A’ values (average values 736.89+33.80) than connected lakes (average values of 697.314+25.53;
P=0.002), indicating the increasing unevenness of taxonomic distinctness. Our analysis of temporal changes showed
that species richness and A" generally declined, and A" generally increased through time within representative connec-
ted and disconnected lakes. However, the species richness, A" and A" values of the connected lake fluctuated over time,
and the A" increased significantly over time. These mean that connected lakes were also affected by various distur-
bances, which led to the decline of taxonomic diversity and the distribution of fish in disconnected lakes was more con-
centrated in some taxa resulting high unevenness and low stability in the community. Based on our results, we sugges-
ted to restore the fish diversity in the middle and lower reaches of the Yangtze River by recovering the connection
between the lakes and the Yangtze mainstream, improving the quality of fish habitat through water environment mana-
gement, and scientifically adjusting the fish community structure.

Key words: Taxonomic distinctness; River-connected lakes; River-disconnected lakes; Fish community; Temporal
dynamic
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Fish species composition in lakes in the middle and lower reaches of the Yangtze River

H Order FAlFamily J&Genus FfSpecies 7T 44Latin name
iF e H 3R} i3 rh A Acipenser sinensis
YT F} SLEE M43 Psephurus gladius
il H i} i ) J1ti Coilia nasus
ki Coilia brachygnathus
[iD)\=NE A} )R 0 [A) Y £ Salanx prognathus
Kt g Ke Protosalanx chinensis
AR £ ) R iR FR Hemisalanx brachyrostralis
BrikaE T ET A Neosalanx oligodontis
ORI A A Neosalanx taihuensis
R BB AR £ Neosalanx tangkahkeii
TrIGH R A Neosalanx jordani
684 B} 0617 ] Anguilla japonica
il J% H il s} il i BB Zacco platypus
Bof)g 0o Opsariichthys bidens
%) 433k 5% Rhynchocypris oxycephalus
7 AR 8 AR i Squaliobarbus curriculus
HE H Mylopharyngodon piceus
Bfh)E A Ctenopharyngodon idella
fi ) fi Ochetobius elongatus
i) ik Elopichthys bambusa
g L) Pseudolaubuca sinensis
S Pseudolaubuca engraulis
@ Eo) Hemiculter leucisculus
MR Hemiculter bleekeri
(K fErfiE Toxabramis swinhonis
Ji 61 21 i 5 i Chanodichthys erythropterus
i1 & G Sk i Culter oxycephaloides
W Culter alburnus
il Culter mongolicus
15 KA Culter dabryi
i J e fi Parabramis pekinensis
b I, 1 PR AR B Sinibrama wui
1 )& i Megalobrama skolkovii
213k ffj Megalobrama amblycephala
il J§ LA Xenocypris macrolepis
TR Xenocypris davidi
41 i Xenocypris microlepis
Wyt W) i Distoechodon tumirostris
WAL R W) i Distoechodon hupeinensis
L8 I LAt Pseudobrama simoni
i | fik Hypophthalmichthys molitrix
1 Hypophthalmichthys nobilis
i )8 =41 Hemibarbus labeo
1etg Hemibarbus maculatus
AL ) i i i AR fi Paracanthobrama guichenoti




H Order BlFamily J&Genus FSpecies $i ] 4 Latin name
g F M Pseudorasbora parva
KM Pseudorasbora elongata
795 Aty Sarcocheilichthys sinensis
/)M Sarcocheilichthys parvus
VL PG i Sarcocheilichthys kiangsiensis
AR Sarcocheilichthys nigripinnis
L) & FE AN i) Gnathopogon imberbis
i) & iy Squalidus argentatus
AR Squalidus nitens
YU Squalidus wolterstorffi
Al £ )8 14 f21 Coreius guichenoti
il £ Coreius heterodon
Wit J& Wy i Rhinogobio typus
fAI Wy i Rhinogobio cylindricus
BLA By Pseudogobio vaillanti
Hedv i m WAL Abbottina rivularis
/N Je8 A gt /)i Microphysogobio fukiensis
PRI Microphysogobio kiatingensis
/N /N Microphysogobio brevirostris
TR /) i iy Microphysogobio tungtingensis
s i) Jeg K iy Saurogobio dumerili
s iy Saurogobio dabryi
I I s iy Saurogobio gymnocheilus
4 72 e i) Saurogobio gracilicaudatus
fof fi I H B Gobiobotia filifer
i & K AE i Acheilognathus macropterus
1B P £ Acheilognathus barbatus
it Acheilognathus barbatus
o it fid Acheilognathus barbatulus
LA Acheilognathus gracilis
MY Acheilognathus chankaensis
pNufi Acheilognathus tabira
% fif i Acheilognathus polylepis
1 i fi Acheilognathus peihoensis
KR i Acheilognathus imberbis
FH i 2 HH R A Tanakia himantegus
15 5 o MR 5% g Rhodeus ocellatus
rh Al Rhodeus sinensis
J7 IR f G Rhodeus fangi
3050 B8 Fp A5 3 i Spinibarbus sinensis
A5 3 Spinibarbus hollandi
ke ERE Bangana tungting
NEf)E HEf Acrossocheilus fasciatus
R A Onychostoma simum
i g filf Cyprinus carpio
il J& i) Carassius auratus




H Order FlFamily J&Genus FiSpecies $i] % Latin name
S SRRESE ] Aphyocypris chinensis
G f Rt A G £ ) G £ Myxocyprinus asiaticus
PHEESHF DS i B L fifk Lepturichthys fimbriata
Je T U W /5 ~T-fifk Metahomaloptera omeiensis
fofk s} RIVb itk )8 TEBERI D ifk Parabotia fasciata
V=T Parabotia banarescui
R K HEAf Leptobotia elongata
21 Je5 T fifk Leptobotia rubrilabris
SR A Leptobotia taeniops
ViAo ERECS Sinibotia superciliaris
Vet Vet Misgurnus anguillicaudatus
fifk & HAEIEE] Cobitis sinensis
KPEAEAH Cobitis macrostigma
Rl e itk 8 Rt ) e Paramisgurnus dabryanus
i H fifi ot il ) fi; Silurus asotus
il Silurus meridionalis
kL AT 8 i Clarias fuscus
e} WS Pt kil Pelteobagrus fulvidraco
KAt i Pelteobagrus eupogon
PLIRTE i Pelteobagrus vachellii
FeEF A Pelteobagrus nitidus
i J L Leiocassis argentivittatus
KWy fify Leiocassis longirostris
HHE b Leiocassis crassilabris
L2 I [SPUEN Pseudobagrus albomarginatus
PPN Pseudobagrus tenuis
A DL Pseudobagrus pratti
I A0 Pseudobagrus truncatus
L= iR N Pseudobagrus ussuriensis
i PN Mystus macropterus
il Sk i ) [ e Liobagrus nigricauda
A 2 fige Liobagrus marginatus
] Pk Liobagrus styani
fi 2 fie Liobagrus anguillicauda
oL fig Liobagrus marginatoides
ikt LUk 8 Hr AL ik Glyptothorax sinensis
[k u=NE] H R H s H it Oryzias latipes
iRt T Vi) 7 £ Hyporhamphus intermedius
i H Pk TRk ) Macrognathus aculeatus
rh A R Hh A Sinobdella sinensis
At L T fiE R i i Monopterus albus
firiJ% H fig e} 5 )& figk Siniperca chuatsi
K £ 5t Siniperca roulei
KR 5 Siniperca knerii
B f Siniperca scherzeri

WS Siniperca undulata




H Order BlFamily J&Genus FliSpecies $i ] 4 Latin name
W R T £ ) N ) £ Micropercops swinhonis
YIRS R WD Y b Odontobutis potamophila
7 il 5 1% 0 ) il 7 fi i £ Mugilogobius myxodermus
Wyt £ TBRYIIF R Rhinogobius giurinus
W IR £ Rhinogobius cliffordpopei
MW T Rhinogobius Brunneus
g i )5 £81 J R 5T £ Taenioides cirratus
HRAEL R £ ) LR R £ Odontamblyopus rubicundus
b R % £ Odontamblyopus lacepedii
Ze iR R LUami Tridentiger trigonocephalus
22 JE fpigL S 5] )2} 1 Macropodus chinensis
X2} Macropodus opercularis
85} i )& L Channa argus
H 8 Channa asiatica
I H g i o Cynoglossus trigrammus
AR A Cynoglossus gracilis
fi Ji2 H fif s} Rtk )E 5 B % 4 fil Takifugu ocellatus
W& B4R Tt Takifugu obscurus
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