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Abstract 

Boring sponges of the cryptic Cliona celata complex along the Southeastern Pacific coast represent 

a significant knowledge gap in marine biodiversity, with limited understanding of their taxonomic 

identity and distributional patterns. The dynamic oceanographic conditions of the Peruvian coastal 

waters, particularly ENSO-driven environmental variability, provide an ideal natural laboratory to 

investigate potential adaptive divergence and cryptic speciation within this morphologically 

conserved group. An integrative approach combining morphological characterization, 

morphometric analysis, and phylogenetic reconstruction using COI and ITS molecular markers 

was conducted on 22 specimens collected along the Peruvian coast. Our results provide the first 

detailed morphological, morphometric, and genetic evidence of the presence of C. chilensis (clade 

B) in Peruvian waters. Significant morphometric differences were identified between C. chilensis 

and C. californiana, with spicular morphometry emerging as a primary diagnostic character for 

interspecific differentiation. Despite overall morphological similarity, distinct genetic and 

morphometric divergences were observed among C. chilensis (clade A), C. chilensis (clade B), 

and C. californiana, suggesting adaptive responses to region-specific oceanographic factors. Our 

findings support the hypothesis that clade B represents a differentiated taxonomic entity within the 

Southeastern Pacific, with morphometric variation correlating with environmental adaptation to 

local conditions. This study expands the known distribution of the hidden Cliona species complex, 

highlighting the importance of integrative approaches in resolving cryptic diversity and providing 

baseline data for future biogeographic and evolutionary studies in the region. 
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Introduction  

The systematics of the phylum Porifera (sponges) have long been discussed due to ongoing 

phylogenetic revisions (Borchiellini et al., 2000; Herine et al., 1998; Kelly-Borges et al.,1991; Li 

et al., 1998). Molecular approaches have revealed cryptic genetic divergence among 

morphologically similar sympatric populations, leading to the identification of new lineages and 

revealing cryptic species complexes such as Cliona celata Grant, 1826 (Barbieri et al., 1994; de 

Paula et al., 2012 and Xavier et al., 2010) 

The Cliona celata species complex (Family Clionaidae d’Orbigny, 1851) comprises burrowing 

sponges capable of eroding calcium carbonate substrates such as limestone, coral, mollusk shells, 

and coralline algae (Rützler, 2002; Schönberg, 2008). Growth forms range from alpha, with 


