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Abstract

Abstract

As one of the most fragile ecosystem, intertidal ecosystem is the ideal system to
investigate the effects of global change on population dynamics. Environmental
changes caused by global change, such as the temperature rises, ocean acidification
and sea level rise may affect the biological behavior, physiology and evolutionary
adaptation, thereby changing the intertidal community structure and dynamics of
biological populations. Facing the environmental change, the differences between the
species due to the acclimatization and genetic adaptation will determine ‘winners’ and
‘losers’. Nipponacmea limpets are common intertidal species, widely distributed in
middle to high intertidal zone along China coast. In the present study, DNA barcoding
were used for the study of taxonomy, phylogenetic analysis and phylogeographic
analysis. The differences of physiological and molecular adaptation under different
temperature were also compared between Nipponacmea species to investigate the
intrinsic physiological mechanism, and to clarify the mechanism of how the biological
environment determined the distribution of intertidal species. The main results are as
follows:

1) To identify the Nipponacmea limpets along the coast of China, their taxonomy
was investigated with three molecular markers (one mitochondrial gene, COI; two
nuclear markers, 28S rDNA and H3). Three species (N. radula, N. fuscoviridis and N.
nigrans) were found among 274 individuals collected from 14 sites. Intraspecific
variation was far less than interspecific variation and obvious barcoding gaps existed.
These results indicate that the three Nipponacmea species can be efficiently identified
by DNA barcoding.

2) The phylogeographic patterns of the three species were also analysed using
COI sequences. There was clear biogeographic separation between the northern N.
radula and the southern two species (N. fuscoviridis and N. nigrans), with the Yangtze

River estuary as a barrier. In the southern N. fuscoviridis, there was a star-shaped
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