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Historical deep-sea expeditions in the 
Indo-Pacific

• Challenger 1873-1876

• Investigator 1884-1887

• Valdivia 1898-1899

• Siboga 1899-1900

• Albatross 1907-1910

• Galathea 1950-1952



Previous barnacle studies from the 
French Pacific Expeditions

• Buckeridge JS 1994.  Verrucomorph of New Caledonia, 

Indonesia, Wallis and Futuna Islands. Resultat des Campagnes. 
Musortom Vol 12

• Buckeridge JS, 1996 – Waikalasma boucheti

• Buckeridge JS 1998 – Chionelasmus in New Caledonia

• Jones 2000 – Revision in Chionelasmatoidea and 

Pachylasmatoidea of New Caledoina, Vanuatu and Wallis and 
Futuna Islands



Recent achievements from the French 
Expeditions

• New species discovery in the  deep-sea Scalpellimorphs, 

Waikalasmatidae 

– Chan, Corbari, Martin-Levefre, Jones, Chen

– Zootaxa (2014), J. Nat. History (2015)

• Phylogeny of the deep-sea lower balanomorph barnacle 

Pachylasmatoidea and Chionelasmatoidea

– Chan, Tsang, Corbari, Martin-Levefre

– in press in Zool. J. Linn Soc.

• Phylogeography of the deep-sea barnacle Scalpellum stearnsii in 

the Pacific waters 

– Chan, Lin, Corbari, Martin-Levefre



Deep-sea Scalpellimorphs from the South Pacific

Scalepellimorphs – deep-sea inhabitants

Family assigned according  to the number of 
plates in the capitulum

Number of plates > 13 – Scalpellidae

Number of plates in 2 rows - Calanticidae



Description of new species 
(Scalpellidae) – endemic in South Pacific



http://www.bbc.co.uk/sport/live/
olympics/36774442

Arcoscalpellum epeeae sp nov.

An French epee





Specialized reproductive system



Low population  density

• Especially in the deep-sea

• Dwarf males evolved

• Dwarf males: difference in morphology and on the 

location of the large female/hermaphrodites





Phylogenetic analysis of dwarf male morphology and position

• Males evolved 
convergently at 
least four times 
from 
hermaphrodites

• Independent 
evolution : males 
morphology and 
position on their 
mating partner



Waikalasma diversity

• Waikalasma boucheti was described 
by Buckeridge (1996)

• In honor to Philip Bouchet
• Considered as rare living fossil





With the additional collections 
• One new species – Waikalasma dianajonesae sp. nov. identified

• In honor to Diana Jones (director of Western Australian Museum)







A lot more new species to be 
described…



Lower Balanomorph phylogeny

• Pachylasmatoidea – non-stalked barnacles 
exclusive deep-sea inhabitants

• Family Chionelasmatoidea – consists of 6 or 8 
shell plates individuals, but the periphery are 
supported by Imbricating plates

• Such morphology is believed to be a primitive 
character 



• We obtained 49 samples from 30 species of 
the Chionelasmatidae, Pachylasmatidae, 
Waikalasmatidae, and Bathylasmatidae 
families from the Muséum National d’Histoire 
Naturelle (NMHN), which represent the 
collection of recent French deep-sea 
expeditions in the Indo-West Pacific region

• Molecular phylogeny – 7 markers





Eochionelasmus
• 6 plates – multiple rows of 

imbricating plates

• Does multiple rows of 
imbricating plates is a 
primitive character?
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Phylogeography of Scalpellidae

• The deep-sea barnacle Scalpellum stearnsii

• Commonly reported in the whole Indo-Pacific 
deep-sea 200-1000 metres depth
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South Pacific deep-sea barnacles

• Endemism

• Distinct genetic differentiations

• Contains many lower balanomorph species

• On-going directions: 

• Evolution on dwarf male positions in 
Scalpellimorph barnacles

• Verrucumorpha – assymetrical barnacles
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