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Abstract Corals of the genus Pocillopora are major reef 
builders ranging from the eastern coasts of Africa to the 
western coasts of America. However, the systematics of 
these keystone organisms is unclear, possibly due to 
morphological plasticity in response to environmental 
parameters such as light and wave action. To investigate 
species boundaries in Hawaiian populations of 
Pocillopora, 37 individuals representative of the five 
morphotypes of Pocillopora present in Hawaii were 
collected on the reefs of Oahu. For each individual we 
amplified and sequenced 750 base pairs of a repeated 
ribosomal DNA (rDNA) region comprising part of the 
5.8S RNA gene, the complete Internal Transcribed 
Spacer 2 (ITS2) and part of the 28S RNA gene. We 
found 25 variable characters, and the resulting unrooted 
phylogenetic tree of alleles was consistent with the 
monophyly of P. ligulata and P. eydouxi in Hawaii. On 
the other hand, Hawaiian P. damicornis, P. meandrina 
and P. molokensis appeared non-monophyletic, which 
could result from introgressive hybridization, ongoing 
speciation or retention of an ancestral polymorphism at 
this locus. 
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Introduction 
Corals of the genus Pocillopora have been severely 

impacted on most reefs of the world by bleaching (Fisk 
and Done 1985; Williams and Bunkley-Williams 1990; 
Paulay and Benayahu 1999; Mumby et al. 2001; 
McClanahan et al. 2004) and are favorite preys of the 
crown-of-thorn starfish Acanthaster planci (Ormond et al. 
1976; Chess et al. 1997; CortØs 1997). The demise of 
these keystone reef-building organisms threatens the 
coral reef ecosystem as a whole, and a prerequisite to 
understanding the causes and consequences of this 
demise is a sound knowledge of the systematics, ecology 
and evolution of this group of marine invertebrates. 

Species of Pocillopora are notoriously difficult to 
identify due to the lack of unequivocal morphological 
characters. Moreover, corals of this genus show an 
extraordinary range of morphological diversity that has 

led to the coining of more than 40 species names. At the 
end of the 19th century, it was already clear that species 
of Pocillopora had �already been far too much  
multiplied� (Brüggemann 1879) . Wood Jones (1910) 
considered that all forms observed in the Cocos-Keeling 
Atoll were growth variants resulting from differences in 
environmental conditions, whereas other authors 
distinguished four (Veron and Pichon 1976), five (Dai 
1989), nine (Reyes-Bonilla 2002) or seventeen species of 
Pocillopora (Veron and Stafford-Smith 2000). Despite 
this confusion, no molecular analysis has ever been 
conducted to clarify species boundaries and to determine 
the actual number of species. 

Interestingly, corals of the genus Pocillopora show a 
diversity of reproductive strategies. Corals attributed to P. 
verrucosa spawn in the Red Sea (Fadlallah 1985; 
Shlesinger and Loya 1985), in South Africa (Kruger and 
Schleyer 1998), in the Maldives (Sier and Olive 1994) 
and in Okinawa (Kinzie 1993), but reportedly brood in 
Enewetak (Stimson 1978). Similarly, populations 
attributed to P. damicornis spawn in the eastern Pacific 
(Glynn et al. 1991), brood in Hawaii (Kolinski and Cox 
2003) and display both strategies in western Australia 
(Ward 1992). Obviously, such observations are difficult 
to interpret without a reliable taxonomical framework.  

In Hawaii, Pocillopora presents five relatively well-
defined and easily recognizable morphotypes known as P. 
damicornis (Fig. 1), P. meandrina (Fig. 2), P. ligulata 
(Fig. 3), P. eydouxi (Fig. 4) and P. molokensis (Fig. 5). 
The question whether the morphotype called P. 
meandrina in Hawaii and elsewhere represents a separate 
entity from P. verrucosa and P. elegans is debated (see 
discussion in Reyes-Bonilla 2002). Affinities between 
central Indo-Pacific, Hawaiian and far eastern 
occurrences of P. ligulata are also unclear, whereas P. 
molokensis is considered a Hawaiian endemic species 
(Veron and Stafford-Smith 2000).  

These five Hawaiian morphotypes differ in 
reproductive biology and habitat preference: P. 
damicornis is a brooder, P. meandrina spawns and the 
reproductive modes of P. eydouxi, P. ligulata and P. 
molokensis are unknown (Kolinski and Cox 2003). P. 
damicornis is mostly found in calm, shallow waters, P. 
meandrina and P. ligulata on shallow reef parts exposed � �
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