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The taxonomic distinctness diversity of fish community in Lake Honghu during the past
50 years
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Abstract. Based on the published literatures about fish assemblages in Lake Honghu, we measured the long-term changes in two
taxonomic diversity indices ( average taxonomic distinctness, A™ and variation in taxonomic distinctness, A*) at five periods
(1959, 1964, 1981, 1993, 2004) during the half past century. The results showed that the numbers of species and genera de-
clined from 1981, whereas the numbers of families and higher taxa decreased from 1993. Non-metric multidimensional scaling anal-
ysis based on species composition led to a separation of two groups, one grouping 1959, 1964 and 1981, the other gathering 1993
and 2004. Taxonomic distinctness indices displayed a first increase and subsequent decrease of A*, and a consistent increase of A*
through time. The five periods all fell within the 95% confidence interval for A*, but 1993 and 2004 fell significantly above the
confidence interval for A* | indicating a higher unevenness of the distribution of taxa across the taxonomic tree than random expecta-
tions. A™ and A could provide complementary information about the variability of biodiversity in addition to traditional diversity in-
dices, thus we proposed that taxonomic distinctness indices can be used as promising tools in studies of biodiversity and environ-
mental assessment.
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Fig.1 Two examples taxonomic trees (a, b) which result in exactly the same average taxonomic
distinctness (A™) index value, but very different variation in taxonomic distinctness (A*) value:

a shows a highly even taxonomic tree, whereas b reflects a very uneven taxonomic tree
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calculating average taxonomic distinctness
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Tab.3 Sgrensen similarity index values based on fish assemblages among different periods

1959 4F 1964 4 1981 4F 1993 4
1964 4 91.18
1981 4F 83.77 81.89
1993 4 80.68 77.52 80.00
2004 4F 72.39 69.57 79.17 81.63

3 Wig

£ 1960s LA FT, Ui 54T T I EAEARIR , M AE 1960s LAJG , 2 T B AT & , /K R0 i 2445 BH
T UG RAT R RIRIR R LI T VTR RS, YT R S 2O WA K A2 2R 28 R 8 i 5Ok 19 TR I R 480 il —
AR GE, BT 2 10 4 T B A ML ST, S B e Rl R BT G AR S 2 T A~ i
WS, DI 80 5 RO WA P9 28 AR AL B0 . A, 15 I A5 A Ay TR 36 (A V36080 ) 300 34 IX 1) R



936 J. Lake Sci. (#ia#H3) ,2017,29(4)

1007 15001

| 20044 19934
80 000 SF1959%F g
198 14F19594¢ g6 45 9%
+ e ] +
= 601 3 <
40

20- T T T 1 0-

0 20 40 60 80 0 20 40 60 80
P Ui~

P 3 LI 2E 1959— 2004 4F 5 ARG AT H A {E RS )RR 959 A5 DX 1E) s = ]

Fig.3 Funnel plots showing taxonomic distinctness (A*) and variation in taxonomic distinctness (A™*)

versus number of species observed for fish fauna in Lake Honghu during 1959-2004; The lines showing mean

value and 95% confidence intervals were determined via random selection from the total master species lists
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Fig.4 NMDS ordination plot based on species composition

of fishes during five time periods in Lake Honghu
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Tab.4 The richness proportion of the species-richest orders and families of fish assemblage in Lake Honghu

LB 1959 4E 1964 4F 1981 4F 1993 4F 2004 4
Y H 66.7% 65.8% 64.8% 67.9% 69.1%
#57% H 11.1% 9.6% 13.0% 12.5% 14.3%
1% H 7.9% 12.3% 7.4% 7.1% 4.8%
R} 60.3% 60.3% 57.4% 64.3% 64.3%
=228 6.3% 9.6% 3.7% 5.4% 4.8%
iRl 4.8% 4.1% 5.6% 3.6% 4.8%
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Appendix  Fish species collected in Lake Honghu at different periods

72 1959 4F 1964 4F 1981 4F 1993 4F 2004 4F
HJR B Osmeriformes
iR} Salangidae
FIW A ER 10 Hemisalanx brachyrostralis + + +
KIWHAR 4. Neosalanx taihuensis + + + + +

1247 H Anguilliformes
HBEFL Anguillidae
H A 88 # Anguilla japonica + + +
i H Clupeiformes
2} Engraulidae
J1% Coilia nasus + + + +
#J% H Cypriniformes
%} Cyprinidae
I, Opsariichthys bidens
4t Elopichthys bambusa
IRHRE Squaliobarbus curriculus
fitF Luciobrama macrocephalus
i Ochetobius elongates

+
+ +
+

T 1 Mylopharyngodon piceus
£ Crenopharyngodon idellus

+ o+ o+ o+ + o+
+ 4+ o+ o+ o+ + o+

fiky Parabramis pekinensis

Skl Megalobrama amblycephala
f)j Megalobrama skolkovii

U FF Toxabramis swinhonis

1 [C#3 Hemiculter bleekeri

44 Hemiculter leucisculus

LI HE RN Chanodichthys erythropterus
FULRSLEH Culter oxycephaloides
FAMESA Culter alburnus

S A Culter mongolicus

B Culter dabryi

it Pseudolaubuca sinensis

& AR Xenocypris davidi

R Xenocypris argentea

AN Xenocypris microlepis
A8 Pseudobrama simoni

KEERTG Acheilognathus macropterus
LS Acheilognathus taenianalis

S TR Acheilognathus barbatuous
TJeIN R Acheilognathus gracilis +
F R fif Acheilognathus imberbis

rhAE{Ef Rhodeus sinensis +
A Rhodeus ocellatus
# Cyprinus carpio

+ o+ + + + o+
+ o+ o+ o+ o+
+ o+ o+ o+ +

+ o+ o+ o+ o+
+ o+ o+ o+ +
+
+

+ 4+ + +
+ 4+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+ o+ o+ +
+
+
+

) Carassius auratus

fif. Hypophthalmichthys molitrix
B Aristichthys nobliis

W60 Abbottina rivularis
A0 Pseudorasbora parva
A2 Sarcocheilichthys sinensis

+ o+ o+ o+ o+ o+ o+ o+

HEEET Sarcocheilichthys nigripinnis
0 Squalidus argentatus
A Paracanthobrama guichenoti

+ 4+ 4+ o+ o+ o+ o+ o+

+ o+ F o+ o+ o+ o+ 4+ o+ o+
+ o+ 4+ o+ o+ + 4+

+ o+ o+ + o+ o+ o+ o+ +




% BEF.GESOFRBEHNEEBESLEFIHRTS 941

2
fh2 1959 4% 1964 4F 1981 4 1993 4% 2004 4F

Wy fify Rhinogobio typus +
i1t Coreius heterodon +
[5 14 £ Coreius guichenoti
JEHH Hemibarbus labeo
W AE Hemibarbus maculatus +
WE i) Saurogobio dabryi +
K M) Saurogobio dumerili
HRAEEI IR Spinibarbus sinensis +
ME A5 2%} Catostomidae
MHNE fa Myxocyprinus asiaticus + + +
i} Cobitidae
KWK Leptobotia taeniops + +
AEPERIVP B Parabotia fasciata + +
rRAEAEEK Cobitis sinensis + + + +
PBK Misgurnus anguillicaudatus + + + + +
51 H Siluriformes
i Fl Siluridae
i Silurus asotus + + + +
KOV Silurus meridionalis
) Bagridae
KW Pseudobagrus longirostris
B35 HLifi Pseudobagrus ussuriensis
MBI Pseudobagrus crassilabris
R B fi Hemibagrus macropterus
TEHA Pelieobagrus fulvidraco +
TLIRHEFUH Pelteobagrus vachelli
FeFE A Pelieobagrus nitidus
RN Pelteobagrus eupogon + + +
Atita H Synbranchiformes
£t 46 B} Sybranchidae
#ifif Monopterus albus + + + + +
J#F} Mastacembelidae
R Mastacembelus aculeatus + + + + +
W%t H Beloniformes
SR} Adrianichthyidae
T Oryzias latipes + + + + +
fiF} Hemiramphidae
[6] N 5 Hyporhamphus intermedius + + + + +
7% B Perciformes
H 5% Percichthyidae
i Siniperca chuatsi + + + + +
KHRG Siniperca kneri + + + + +
VYEEEEL Odontobutidae
INEEB) Micropercops swinhonis + + + +
VP YESE Odontobutis obscura + + + + +
it 1% £} Gobiidae
FBVIHR IR Rhinogobius giuriuns + + + + +
fiF} Channidae
5# Channa argus + + + + +
22 J2 157F} Osphronemidae
el =R e Macropodus chinensis + + + + +
fifiJ B Tetraodontiformes
fifiF} Tetraodontidae
65 €6 75 7 fiili Takifugu obscurs + + +

+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+
+

+ 4+ o+ o+ o+ +
+

+
+




