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The impact of rare species loss on species diversity and functional diversity of fish

communities

ZHOU Zhongnan, TONG Annan, WU Yani, SHUI Bonian, HU Chengye, WANG Jing "
College of Fishery, Zhejiang Ocean University, Zhoushan 316000, China

Abstract: Rare species are an important group for species coexistence and diversity maintenance in marine ecosystems, but
the regulatory mechanisms of rare species on species diversity and functional diversity of fish communities are still unclear.
Taking the fish community in Sanmen Bay as the research object, this study identified rare species in the community based
on geographical range, habitat specificity, and population size, and used self-sampling technology to simulate the random
loss of rare species under natural conditions, thereby exploring the impact of rare species loss on species diversity and
functional diversity. The results indicated that the loss of rare species has led to a significant decrease in species richness
and functional richness; the species evenness had lower stability in summer and higher stability in other seasons. The
functional evenness had higher stability in winter and lower stability in other seasons, which depended on whether the
species or functional traits occupied a special position in the geographical range or trait space; the Simpson index and
Shannon-Wiener index showed a downward trend, but the former had a smaller range of numerical changes than the latter,
which was closely related to community richness and evenness. The functional divergence showed a decreasing trend in

summer and remained relatively stable in the other three seasons, which was related to the number of species located at the
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edge of the trait space. Overall, the loss of rare species had an impact on the stability of species diversity and functional

diversity, and the correlation between species diversity and functional diversity was strong.

Key Words: rare species; species loss; species diversity; functional diversity
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Table 2 The composition and rarity index of rare fish species in Sanmen Bay
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Fig.7 The impact of rare species loss on species diversity index and functional diversity index in winter
3 ifig

WIS A BRREE T A A e WP =R 5 BRI BE = 8 AR B R B A RS Wik 5 R o2
TIRRESS b T & A R A R AR Y A KN SRR WA B A IE A OGN R 2R A A g
PIFPECI 45% VL E B A b 08 5 0 9R b 38 S WA R Vi 0 M RS RV S0 A | e o = 8 B8 i AU B AR A it Ok
B IR TR . DIREE B RS R RO R YA i AR YR AR S A T B DG R T R 43 A
HATMEF R DI REPR SR A TP A3 e 225 DEEILIHREVE IR BT o5 4 19 A= 2502 3 5, AT S BN BE £ 5 BE 48 BUK

http ; //www.ecologica.cn



262 xR 45 4

A=A B, Z BRI ( Coelorhynchus multispinulosus ) J&= 75 245 AT R A7 Pl A2 B vl — S 3o i
ARV s FPRRRHIE TCI A v i e A S A Wl 22 JU I W) 4035 £1%) 12 2 3 R 3 AR R T e P R o i 1)
AR X DIRE & BB A G, R4S Y SRR A G D RE IR TUAR B RAK, B
TR AR A 25 0] HE B R AT, W Fh 3= 8 BEFR 405 D e 35 & B 48 BRI B A2 Py Al A i 5 e, LR 2 42 1E A
Kbt

*3 HEMEXREYMSHEEMIESHEENTHREDR

Table 3 The changing trends of species diversity and functional diversity after the loss of rare species

Diversity Spring Summer Autumn Winter
Shannon-Wiener $§ 4% Shannon-Wiener index Tk TR TR TR
Simpson $5%{ Simpson index TR TR BUER N TR TR
Yy Fp=F & B8 4L Species richness index TR TR TR TR
YR 5] BE 464K Pielou’s index e kT e FUE
YrfiF & FEFE L Functional richness index T TR TR T
IR 51 BE H5 %X Functional evenness index T Wz 7t e
BB HUEE 55X Functional division index s TR e e
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