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Historical deep-sea expeditions in the
Indo-Pacific
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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
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JS, 1996 — Waikalasma boucheti

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 stearnsiiin
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

Australia



Arcoscalpellum epeeae sp nov. |

An French epee

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







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



"Regarding the final cause of separation
of the sexes and of the existence of dwarf
males, | can throw no light”

- Darwin 1852, page 291

Scillaelepas

Calanticidae

Aurivillialepas
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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

Dwarf

male
absent
present
equivocal

mm Arcoscalpellum truncatum
- Amrgdoscalf)ellum cf elegans 2
- Amigdosca f:ellum sp. 1

wm Amigdoscaipellum cf elegans 1
mm Amigdoscaipelium elegans
mm Arcoscalpelium sp. G

- Verum sp. 1

mm Verum novaezelandidae

mm Weltnerium sp. 1

mm Weltnenum sp. 2

mm Litoscalpellum discoveryi GB
wm Litoscalpellum sp. GB

mm Arcoscalpelium africanum GB
mm Scalpellum sp. GB

mm Ornatoscalpellum stroemi GB
wm Catheninum sp. 1

wm Catherinum sp. 2

mm Annandaleum japonicum biramosum
wm Annandaleumn sp. 1

wm Weltnenum sp. 3

wm Arcoscalpefium sp. 4

mm Arcoscaipefium sp. 3

mm Arcoscaipefium sp, 1

mm Trianguloscalpellum regium

mm Arcoscalpelium sp. 2

wm Trianguloscalpellum cf hirsutum
- Arroscd!/)el}um sp. 5

mm Arcoscatpelium michelottianum

mm Trianguloscalpellum hirsutum
alpellum stearnsii

alpellum cf steamsii 2

Scalpellum cf steamsii 1

alpellum scalpellum G8
rianguloscalpellum diota

wm Litoscalpellum regina GB
Anguloscalpelium pedunculatum

Scalpellidae

.
mm Oxynaspis celata

mm Oxynaspis ryukyuensis
wm Poecilasma obliqua

mm Octolasmis hawaiense

Lepadiformes

- Smillum sinense
wm Smilium peronii GB

= Calanticasp. 1 Calanticidae!

wm Calantica arcuata

wm Calantica sp. GB

wm Calantica spinosa GB

wm Calantica sp. 2

mm Smilium acutum

mm Smilium cf acutum
£usca/f>e/!um cf squamosum

(2) Shell

(0) Capitulum

(0) Capitulum+peduncle

+peduncle

(0) Absent

(1) Present

(2) Present but
degenerated
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Waikalasma diversity

 Waikalasma boucheti was described
by Buckeridge (1996)

* |n honor to Philip Bouchet
* Considered as rare living fossil
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With the additional collections

 One new species — Waikalasma dianajonesae sp. nov. identified
* In honor to Diana Jones (director of Western Australian Museum)




NJ/ML/MP

MNHN-IU-2013-7721

™ MNHN-IU-2013-7440

100/98/99 == ASIZCR-000342

100/99/99

MNHN-IU-2013-17871

= MNHN-IU-2013-7540

MNHN-IU-2013-7439

MNHN-IU-2013-11976

MNHN-IU-2013-1996

MNHN-IU-2013-19208

MNHN-IU-2013-11975

MNHN-IU-2013-7587

0.03

Hexalasma sp.

W. dianajonesae

W. boucheti

Sp. nov.



Australia




A lot more new species to be
described...

Left side view Right side view Rostral view 3 mm Carinal view
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Lower Balanomorph phylogeny

* Pachylasmatoidea — non-stalked barnacles

excl

usive deep-sea inhabitants

 Family Chionelasmatoidea — consists of 6 or 8

she
sup

* Suc

| plates individuals, but the periphery are
oorted by Imbricating plates

n 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
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Mandibles Rostrum Habitat
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100 Waspl_13_7721_1_16S
Waspl_13_7727_2_16S .

Woon 13,7507 10 Waikalasma
100! Whou_13_7587_2_16S

14 52731 16S .

=luenis  Eochionelasmus
Cdar_13_7438_1_16S

Cdar_DW24_1_16S

. wlcasmmz1s  Chionelasmus
Eochionelasmus
* 6 plates — multiple rows of

imbricating plates

Pbac_13_7706_2_16S
Pbac_13_7683 2_16S
Pasp2_11_4435_1_16S
Pasp2_13 7752_1_16S
100 Paspl_13_7736_1_16S

Paspl_13 7736_2_16S

991 Euspl_13 7598 1_16S
84 Euspl_13_7598 2 16S
Eusp2_13 7701 1_16S
Emac_13_7729_2_16S

* Does multiple rows of
imbricating plates is a o e

Tesp_11_4435_2_16S
Psul4_165
77,Basp2_11_2772_1_16S

100
a9

49 Mol
s Shal_16S
98 Bgral_16S
3 Acsul_16S

primitive character? S,

100 - 14_6510 165
Btri_165
13 Aamp_16S
100 Ctra_SU46_1_AcrEls_165
Csec_TI6_3_AcrMur_165
Stos_KT102_1_PlaRyu_16S
Dang_Ti1-4_CypCha_16S
Tden_RYU166_1_PlaLam_16S
2 Pyca_KT78_4_TurFro_16S
Emod1_16S
14_6529 165
14_6508 165
14_6541 165
100 14_6514 165
Ctes_16S
Tdiv
% Tsqu
34 a7 Tsin
. TrosSN1_168
64 Tiap
Eplo1_16S
Truf
% Tachl
2| 46 Tpur_16S
TpilHK1_165

%

Hespl_13_7683_1_16S_s
20 100 Baspl_13_7786_1_16S_s
Baspl_13 7602_1 165
51 Baspd_DW1062_1_16S
7 Basp3_11_1980_1 16S_s
100 — Hesp2_13 7779_1_16S
60 100 Hesp2_13_7651_1_16S
Hesp3_11_6519_1 165
Hesp6_13_7666_1_165
Basp7_13_7727_1 165

100 100 Hsan_13_7652_2_16S
100 Hsan_13 7652_1_16S
74 Hel_165

5oL~ Hesp5_13_7559_2_ 165
89— Hesp5_11_2762_1_16S




Phylogeography of Scalpellidae

* The deep-sea barnacle Scalpellum stearnsii

e Commonly reported in the whole Indo-Pacific
deep-sea 200-1000 metres depth




Genetric differentiation COI




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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