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Abstract

Most animal-survey projects use a fixed-effort sampling regime for every site during the entire
survey period. However, the community structure and/or the individual's detectability might be different

for various habitats and seasons. Therefore, fixed-effort surveys could yield samples with unequal
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completeness and cause misinterpretations of true natural state. To understand the influence of community
structure and individual detectability on the required effort for animal surveys, I constructed artificial
communities with six species-abundance models and randomly sampled from these using seven different
individual detectabilities (i.e., sampling probabilities). I calculated the rarefaction curves and Chao2
estimated species richness for these simulated survey datasets. I also used two empirical datasets, one
sampled from a woodland and one from coastal avifauna in order to determine their optimal sampling
effort. Results suggest that both community structure and individual detectability, which might vary
between habitats and/or seasons, significantly affect the required effort. Therefore, researchers should
avoid to sample with fixed-effort when conducting biodiversity surveys. Species richness estimators (e.g.,

Chao?2) and rarefaction curves can be used to assess the completeness of samples and therefore serve as a

stopping rule for such surveys.
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Fig. 1. The artificial communities with six different species-abundance models. See the text for details.
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a: sample-based rarefaction curves
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Fig. 2. The (a) rarefaction curve, (b) Chao?2 estimated species richness, and (c) percent of undetected

species (S,,) for the simulated datasets sampled from six artificial communities (as Fig. 1). The individual

detectability was set at 0.5%.
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a: sample-based rarefaction curves
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Fig. 3. The (a) rarefaction curve, (b) Chao?2 estimated species richness, and (c) percent of undetected

species (S,y) for the simulated datasets sampled from the PD9 artificial community. The individual

detectabilities were set at 0.5, 1, 2, 5, 10, 15, and 20%,respectively.



BV R EIFE (TW I. of Biodivers.) 21(2): 41-57, 2019 49

100 E—
;\3 Chao2
N~ 90 -
n
2 rarefaction
3 80
Q
)
Y
o 70
k=
L)
o 60
o
Q
50 1
1 1 1 1
0 10 20 30 300

number of samples

[ 4. PIREE RS 40 ~ 60 ~ 80 ~ 100 ~ 500 (Y 5 {[H BS R » LU 1% H{EHSE A hER - HoAm R
M Chao2 fliEHEFERRABOIG .2 B UIEIE < & 5 (AFERIHIRR & e 2B G -
Fig. 4. Chao?2 species richness curves (light lines) and rarefaction curves (black lines) for five simulated
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respectively. The individual detectability was set as 1%. Note that the curves of the five simulated

communities almost completely overlap.
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Fig. 5. Chao2 estimated species richness curve (bold black line), rarefaction (black line) and extrapolation
curves (dashed line), and percent of undetected species (light line) for the bird species recorded during (a)

the breeding and (b) the non-breeding seasons in Dadongshan broadleaved forest, Tainan.
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Fig. 6. Chao2 estimated species richness (bold black line), rarefaction (black line) and extrapolation

curves (dashed line), and percent of undetected species (light line) for the bird species recorded in (a) the

whole study region, (b) deep water fishponds, and (c) salt fields in Qigu wetland, Tainan.
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