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ABSTRACT

Fdsheries and scientific imestigatious of the recently discov-
ered (.leep-water coral pro\lnce south of Malta sampled living
specimens of two deep-water Coralliophilinae intimately asso-
ciated with Lophclia-Madrcpora coral banks. The species are
"CoralUo})hiki'' lichairli (Fischer R, 18S2) and Bahelomurex
sentix (Bayer, 1971). A third coralliophiliuid "CoraHiophila"
scjiuimo.sti (Bivona Ant. in Bivona And., 1838: deep-water mor-
photvpe) has been also observed alive close to deep-water
corals at the Nameless-Urania Bank.
Additional keipcord.s: Neogastropoda, cuidaria, predation, bio-
geography, amphi-Atlantic, biodiversity

INTRODUCTION

Deep-water coial ecosystems are receiving incieasing
attention from the scientilic commnniW as biodiversiW
hotspots (Freiwald et ah, 2004; Roberts et ah, 2006). Tlie
Mediterranean Sea hosts a varieW of deep-water corahs
inliabiting soft and liard snbstrates. Some skeletonized
cnidarians (mostly the scleractinians LopheUa pertiisa
(Finnaens, 1758), Madrepora oculata Linnaeus, 1758;
Desmophiillum  dianthus  (E,sper,  1794),  Javania  adl-
Icti (Dnchassaing and Michelotti, 1864), Can/opln/llia
spp., Ideiulroplti/Uia spp., the gorgoniacean CondUiiin
ruhnnn (Linnaeus, 1758), and several others) may con-
tribute to the lormation of considerable bioconstrnc-
tions at depths in excess ol 300 m (Taviani et ah, 2005;
Freiwald  et  ah,  2009).  Such  living  deep-water  coral
assemblages are widespread in the Mediterranean basin
as are still-snbmerged taphocoenoses and outcrops
(Taviani et ah, 2005).

Unravelling the interactions between cnidarians and
their predators is essential for a better understanding
of the ecology of deep-water coral banks. Top preda-
tors of cnidarians include gastropods belonging to the
families Ovnlidae, Epitoniidae, Janthinidae, Muricidae-
Coi'alliophilinae, and Architectonicidae (Graham, 1965;
Oliverio, 1989; Bieler & Petit, 2005; Schiaparelli et ah,
2005; Gittenberger, 2006, with references). However,
there are few documented reports of gastropod preda-
tion on Mediterranean deep-water corals due to: (1) the
relative pancit)' of deep-water corahs living in this basin,
(2) the rai'ity of most coral-associated gastropod taxa,
and (3) the inherent difficulties in imaging or sampling
these deep-water habitats.

Alaltese, Italian, and German oceanographic cruises
(Figure 1), sampled three rare deep-water Coralliophili-
uae at deep-watei' coral (dwc) sites in the Strait of Sicily:
"Comlliophda" richardi (Fischer R, 1882), Bahelomurex
sentix  (Bayer,  1971),  and  "Coralliopliila"  scjuomosa
(Bivona Ant. in Bivona And., 1838: morphot)pe better
knovvm as Pseudotnurex ruderatus Sturany, 1896) res-
pectwely. The present report documents these (indings
(Table 1).

CORALLIOPI  HEINES  FROM  MEDITERRANEAN
DEEP-WATER  CORAL  SITES

“CoraUiophila" richardi (Fischer P, 1882)

Murex richardi Fischer P, 1882: 49
CoraHiophila lacitica Dali, 1889: 220, ph 16, fig. 6
CoraHiophila richardi. — Bouchet and Wkiren, 1985: 152,
fig. 368
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Figure 1. Map showang station localities discnssecl in tliis
report. Symbols: □, live Coralliophila richanli (troni literature
and this paper); ■. subfossil C. richanli (from literature and
this paper); A, Bahelomurex senfix: O, ‘Coralliophila' sipia-
mo.sa (uioiphotvpe niclcratiis). •, sublossil 'Coralliophila'
scpiamosa (nioiphoppe ruderatus).

Remarks:  Two  living  specimens  ol  ‘Coralliophila'
richanli  (Figures  2-6)  were  trawled  from  Lophclia-
Madrcpora com! banks oil Malta dming the GRUNld
2003 mission (see Schembri et al., 2007). Additional pre-
modern material (Figures 7—9; most likely glacial Pleisto-
cene fossils) was collected over many decades oi sampling
during the CNR-Bologna oceanographic missions ol the
research vessels Bannock (see Bonchet and VVaren, 1985;
TaMani and Taviani, 1986) and Urania (this study).

Mu rex richanli (described from the Bay of Biscay) is
the senior svnonym of Coralliophila lacfuca Dali, 1889
(ironi oil Cuba and Fernandina, Florida in the Western
Atlantic: Bonchet and Waren, 1985; Taviani and Ta\ iani,
1986). This amphi-Atlantic species is now known from
various sites in tlie eastern Atlantic Ocean (Rolan and
Pedrosa, 1981; Oliverio and Colas, 2006) and has been
reported  living  in  the  Tyrrhenian  and  Alboran  Seas

(Cecalnpo,  1984;  Oliverio,  1989;  Cinsti,  1996;  Cian-
nuzzi-Savelli  et  ak,  2003).  It  also  occurs  as  an  Early
Pleistocene fossil in deep-water deposits oi presumed
Sicilian age in southern Italy (Vazzana, 1996).

The taxonomic aflinities oi “Coralliophila " richanli
are  obscure.  The  shell  morphology  of  this  species
is unusual within the sublamily Coralliophilinae, and
is  shared  only  wntli  Euiozainia  liciiiits  (Iledley  and
Petterd, 1906), a deep-water, western Pacific species.
Cenetic studies of Alediterranean (this material) and
Atlantic specimens will likely elucidate the taxonomy
of this group.

The  consistent  co-occurence  of  “Corallioj)hila”
richardi with the scleractinians Lophelia and Madrepora
in Recent and pre-modern assemblages has led to the
suggestion that this taxon is likely a predator of one or
both corals (e.g., Taviani and Colantoni, 1979). The reg-
ularly arched shape and dimension ol the shell aperture
ol “C. " richardi seem well adapted for a sedentaiy posi-
tion on a branching stony coral colony such as those ol
Madrepora or Lophelia.

This hvpotliesis is supported by the co-occurence of live
Lophelia, Madrepora, and "C. ” richardi oil Malta, the
latter fouled by juvenile Lofdtclia corals (Figures 5-6).
lulormatiou  from  Atlantic  Ocean  specimens  Inrther
supports the hvpothesis of a strict relationsliip hetween
C. richardi and branching deep-water corals. A speci-
men was photographed still adhering to the surface ol
living  Madrepora  on  the  Calicia  Bank  (Figure  16)
(42°48.37' N, 11°47.47' W, 880 m depth). “Coralliophihr
richardi has also been reported from various seamounts
in the eastern Atlantic (Olix'erio and Colas, 2006), wliere
it co-occurs with living or dead coi'al (mostly Madrepora:
S.  Colas,  unpublished  notes,  and  M.T,  unpnbli.shed
notes). In the western Atlantic, three live specimens ol
C. richardi were collected with living corals on a Lophe-
lia  lithoherm  (peak  #  160)  oil  St.  Augustine,  Florida
(29°50.9726' N, 79737.5976' W', in 871-746 m. bottom
temperature 7.96°C; salinity 35.1) during div^e |SL-I-
4912 (Chief Scientist J. Reed), 1 1 Nov. 2005.

Table 1. Main attrifmtes ol statiorrs yielding the Mediterranean coralliophiline.s discussed in the text.

Cruise
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Figures 2-9. CoraUiopliila richardi. 2-6. Li\ing Coralliophila richardi from Malta coral banks (st. GRUND 2003-G19).
2-4. Sinuous outer lip accommodates settlement on coral branch. Scale bar = 1 cm. .5-6. Fouling by scleractinian corals (e.g.,
Lophchd perinsa: A, Vertino, pers. comm.. 2008) and barnacles. Scale bar = 1 cm. 7-9. Specimens from Pleistocene submerged
assemblages. 7-8. Strait of Sicily (Station GS73-7). Scale bar = ] cm. 9. Tuscan Archipelago (Station ET95-D21). Scale bar = 1 cm.



Marco Taviani et al., 2009 Page 109

“CoralUophila”  richardi  also occurs  in  the Gull  of
Mexico oil live deep-water coral banks. Norein et al.
(2008: pi. 27B) illustrated two specimens of “C.” richardi
(identified  as  the  shallow'-water  “C.  ”  abbreviata
(Lamarck, 1816)), on live coral from the Lophcdia banks
of the Viosca Knoll in circa 315 m depth (dive f8L 4747).

Babelomiirex seiitix (Bayer, 1971)

Coralliophilo seiitix Bayer, 1971: 189, fig. 49
Latiaxis sentix carcassii Nicolay and Angioy, 1985: 16-18

Remarks:  Babelomurex  sentix  (originally  described
trom east of St. Vincent, Lesser Antilles) is a rare amphi-
Atlantic species seldom found alive (Bayer, 1971; Oliverio
and Gofas, 2006). There are a few scattered records fiom
the western basin of the Mediterranean Sea off Sardinia,
Melilla, and Alboran. Within this basin, fresh shells, incin-
ding some with operculum, document that this species has
been found alive in the Mediterranean more than once
(Nikolay and Angioy, 1985: as Latiaxis sentix carcassii-
Oliverio, 1989; Giannuzzi-Savelli et ak, 2003).

Two living specimens (Figures 10-12) and one shell of
Babelomurex sentix were trawled from sontli of Malta
from coral banks dominated by adult Lophelia, Madre-
pora, and DesinophijUum and small colonies of Coral-
lium  in  2007  during  the  MARCOS  cruise  (Chief
Scientist Marco Taviani). The animals were kept alive in
the aquarium onboard the ship for a week and were
(piite active, thus permitting a full documentation of

their expanded soft parts (Figures 18-20). Its presumed
association with white  corals  (Oliverio,  1989)  is  only
based on indirect evidence.

“CoralUophila” scpiainosa (Bivona Ant. in Bivona And.,
1838)

Fusiis stptaniosus Bivona Ant. in Bivona And., 1838: 14;
fig. 22
Mtirex ahicoides Blainville, 1829: 128; pi. 5B fig. 1 (non
Mtirex ahicoides Olivi 1792)
Fusus Jamellosus Philippi, 1836 [ex de Cristofori and Jan
ms.]: 204-205, pi. 11 fig. 30 (non Fusus lamellosus Bor-
son, 1821)
Fusus s(ptamuIosus Philippi, 1836: 204, pi. 11 fig. 31
(non Fusus scptamulosus Deshayes, 1835)
? Pseudomurex peifectus Fischer P, 1883: 274

Pseudomurex ruderatus Stnrany, 1896 [ex Monterosato
ms.]; 26, pi. 2 fig. 42-43
P Pseudomurex monterosatoi Locard, 1897: 315, pi. 15
fig. 21-23

Remarks:  “CoralUophila"  sipiamosa  (originally  des-
cribed from Sicily, but currently with a neotvqre from
Corsica:  Bouchet  and  Waren,  1985),  is  a  I'elatively
common and widespread taxon known throughout tlie
Mediterranean Sea. It is presumed to be associated with
gorgonians, and, on the deeper continental slielf, with
scieractinians (Oliverio, 1989), althougli there is no di-
rect evidence for this.

Figures 10-12. Li\4ng specimens of Babelomurex sentix collected from Malta deep-water coral hanks during the MARCOS cruise
(Station MS43). Scale bar = 1 cm.
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A plausible association of “C”scjuamoso, recorded as
larger and smoother morphoUq^^es of ‘'Coralliophila”
lamcUosa (de Ci'istofori and fan, 1S32), with iVIediterra-
nan deep-water  corals  was reported by  Taviani  and
Colantoni (1979). These shells are included in Psendo-
iinirex ruderatus (Stnrany, 1S96). Pseiidoinurex nidera-
tiis  may represent  a  deep-water  morphotspe of  the
\ariable Atlantic- Mediterranean “CoraUiophiJa" scpta-
mosa and their mntnal relationships will be elucidated
by an on-going genetic study.

A single live individual of “Coralliophila" stptainosa
(moqihoL^ie nideratus: Figures 13-14) has been photo-
graphed  and  then  collected  using  the  AIARUM  llOV
Quest  4()0()  m  during  cruise  M70-1  of  RA^  Meteor
(Chief Scientist A. Freiwald). A single living specimen
(Figure 17) was found on the volcanic bedrock at circa
500 m off the Nameless-Urania Bank, Strait of Sicily.
The ROV images document a varieW of co-occTirring
cnidarians at this site including Lophelia, Madrepora,
Desmophijlhim, Condlitmu as well as antipath arians and
gorgonians. Other empty shells collected from various
deep-water sites in the Mediterranean basin may also
belong to this elusive taxon (Figure 15).

CONCLUSIONS

Of the coralliophilines associated with deep-water conil
banks, “Coralliophila'' richardi is strictly associated with
Lofdielia and very likely with Madrepora. Babelomurcx

seiitix and “C.” scpiamosa (morphots'pe nideratus) seem
confined to deep water coral banks, but their precise hosts
have yet to be identified. The snpraspecific position of
these three bathyal coralliophilines is still unclear.

Recent collections of living specimens of these rare
Coralliophilinae have provided material for molecular sys-
tematic studies, as well as for determination of their host
cnidarians through DNA barcoding of their gut contents
(Oliverio and Mariottini, 2001; Oliverio et ak, 2009).

The biogeography of these very rare coralliophilines
merits attention. For all three species, connections be-
tween Alediterranean and Atlantic populations may be
linked to their supposedly teleplanic lamie. All three
species (“C.” scpiamosa, “C.” richardi, and B. sentix)
have established populations in the Atlantic Ocean. Their
planktotrophic laivae may have been passively dispersed
into the Mediterranean by currents. This )uay have led to
the establishment of \4able populations in this basin (as it
is  certaiiily  the  case  for  “C.”  sipiamosa)  although
the possibility of non-reprodnctive pseudo-populations
(Bonchet and Taviani, 1992) can not be ruled out. How-
ever, “Coralliophila” scpiamosa is not uncommon (\\4th
its typical morphotxpes) in shallower waters thronghont
its range, and the rarity of its putative deep-water mor-
phohpe nideratus may be related to sampling difficul-
ties.  “Coralliophila”  richardi  is  known from multiple
sites in the western Mediterranean and this suggests a
status of permanent resident in the basin, also supported
by  its  prolonged,  albeit  not  necessarily  continuous,
presence  in  this  basin  since  the  Early  Pleistocene.

Figures 13-15. "Coralliophila’’ sipuimosa (inorplioype nideratus). 1.3-14. I.ive-collected specimen front the Nameless-Urania
B;mk, Strait of Sicily, Station M70/l-fi77. 15. Shell from a Pleistocene .snhmerged assemblage. Tuscan Archipelago, Station CORTl-
71 . Settle bar = 1 cm.
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Figures 16-20. Living Coralliophilinae. 16. "Coralhophila" lichardi on living Maclrcpora ociihita. Calicia Bank. Scale Bar = 3
inm. 17. In situ photograph of ‘CoralUopliila' squamosa (moiphohpe rudcratus) recovered from the Nainele.ss-Urania Bank
(Station. M70/I-677). Scale bar = 5 nnii. lS-20. Bahclomurcx scufix with extended soft parts, collected during the MARCOS cruise.
18, 20. Ailnlt specimen from Station AIS44. 19. Immature specimen from Station MS43. Scale bar = 1 cm.

Records of B. sentix in the Mediterranean Sea are scantv.
Further evidence is the needed for ns to demonstrate the
presence of permanent populations in the region.
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