How Many Specimens Should one Count to Obtain a
Reliable M easurement of Species Diversity? Case
Studies of Coccoliths Using Rarefaction Analyses

Kuo-Yen Wai, Tien-Nan Yang and Li-Ling Chen
Institute of Geosciences, National Taiwan Univgrsiaipei 106, Taiwan, R.O.C.
weiky@ntu.edu.tw

ABSTRACT

In biodiversity study, species richness is a fuorciof how many individuals were identified
and counted. It has been a long-lasted issue onrhamy specimens should one count and
how to set a protocol with which to compare spedigsrsities among samples of different
sample sizes.

This study developed an empirical method that psrimine to compare species diversities
among coccolith assemblages of different samplessiZhis technique provides also an
independent evaluation whether an adequate sanzglevas approached for measuring the
species diversity of a sample. We compared alse #mpirical technique with the
conventional rarefaction method of Hurlbert (1971).

Individual coccoliths produces by unicellular haggtgte coccolithophores and coccoliths
were filtered from 1 liter seawater at differentteradepths at three stations from the South
China Sea and one Station in the East China Sea.

At the East China Sea station, both methods shdkagdspecies richness can be adequately
measured if all the coccoliths from 320 view fieldsre counted at the magnification of 2000
X under a Scanning Electron Microscope (SEM). Tatajees of species diversities from the
two methods are almost identical. We suggest tpplyang either empirical or rarefaction
technique, one can evaluate whether a census helsed the saturation number of species
diversity, and meanwhile, one can also chooseralatd specimen abundance level at which
to compare species diversities among samples. &heltrsuggests that counting of 500
specimens can approach the true species diversit3 — 25 at different water levels at this
station..

Due to the low abundance of coccolithophoirdesntiog of 320 views’ of coccoliths could
not get enough specimens to reach the saturatioleuof species diversity. Nevertheless,
although only 9-15 species were encountered iemifft samples while 100 specimens were
counted, the rarefraction curves are stable entaglompare the relative species diversities
at different water levels and stations.
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