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Fig. 1 Sampling stations of bottom trawl survey for fishery
resources in the waters of southern Shandong Peninsula
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Fig. 2 The species accumulation curves in the waters of
southern Shandong Peninsula
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Fig. 3 MDS ordination and space distribution of the animal communities in the waters of southern Shandong Peninsula
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Tab.1 The estimation of speciesrichness by non-parametric methodsin the waters of southern Shandong Peninsula
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Non-parametric method for estimating the species richness of a nekton
community during fall in the souther n water s of Shandong Peninsula

MOU Xiuxia', XU Binduo', XUE Ying', REN Yiping'?, ZHANG Chongliang'

1. College of Fisheries, Ocean University of China, Qingdao 266003, China;
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Abstract: Species richness is the most fundamental concept of diversity. The observed number of species in sur-
veys are commonly used to represent the species richness in marine areas, however, this approach may lead to
certain underestimations due to observational errors. This study used the marine fish community in Southern
Shandong Peninsula as an example to test methods for reducing errors in species richness estimation. Non-par-
ametric methods, Chao, Jackknifel, Jackknife2 and Bootstrap, were used to estimate the number of species in the
waters of Southern Shandong Peninsula, based on bottom-trawl survey data collected in October 2016. In addition,
we examined the factors that can influence the performance of non-parametric methods. The results show that the
number of species in the community, estimated by four non-parametric methods, showed remarkable variations:
265, 248, 235 and 206 for Jackknife2, Chao, Jackknifel and Bootstrap, respectively. In addition, the four methods
also showed differences in standard deviation, and the standard deviation was the largest in Chao, followed by
Jackknife, and was lowest in Bootstrap. The results of MDS showed that fish assemblages could be divided into
two communities and the number of species have large differences. The estimated values in community I were 250,
238, 219 and 191; the number of species estimated in community II were 86 and 100. Comparative studies show
that the sampling intensity and number of species affect the estimation of non-parametric methods. This study
provides a method reference and comparison criterion for the comparison of species richness with different sam-
pling efforts.

Key words: species richness; Bootstrap; Jackknife2; sampling intensity; species accumulation curve; evaluation of
estimate method
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