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Cirripedia Thoracica: New ranges and species
of Verrucomorpha from the Indian
and Southwest Pacific Oceans

John §. BUCKERIDGE

UNITEC Instinme of Techaology
Private Bag 920595, Auckland, Mew Zealand

ABSTRACT

Verracomorpha from deep sea collections made by several French cruises 1o New Caledonia. Loyalty Ridge, Yanuatu,
Wallis Island and Futuna Islands, Comore Islands, and by the French-Indonesian cruise KARUBAR in Indonesian waters,
over the period 1985-19%4, are vestigated. Fourteen species of vermucid are descnbed, including four mew species,
Verrnuca jago, Altiverrice jonesae, Brochiverneca crosnieri and Metaverruca maclaughlinae; the bathymetric and geo-
graphic ranges of vermacid taxa are extended. and it is confirmed that this is one of the most diverse verrucomorph faunas
known, The status of both Verruca and Meaaverruca is considerad, and a revised key to genera of the Verrucidae 15 given.

RESUME

Cirripedia Thoracica: Nouvelles répartitions et nouvelles espéces de Verrucomorpha de
l'océan Indien et du Sod-Ouest Pacifigoe.

Les Vermcomorphes, principalement bathyaux, récoliés entre 19831994, lors de diverses campagnes frangaises au
large de la Nouvelle-Calédonie et de la Ride des Loyauté, au Vanuatu, aux iles Wallis et Futuna, & la Grande-Comaore, ainsi
que lors de la campagne franco-indonésienne KARUBAR en Indonésic orientale, sont &udiés. Quatorze espéces ont éé rou-
wées, panmi lesquelles qualre sont nouvelles pour la science - Verruca jago, Altiverruca joresae, Brochiverruca crosnieri
and Metaverruca maclaughlinae. 1l se confirme que la faune des Vermacomorphes étudiée ici st Pone des plus diversifide
connue dans une méme région. Les distributions bathymétriques et géographiques de plusieurs espéces som £lendues. Le
statut des genres Verruca ot Meravernica est examingé, et une nouvelle clé des genres de la famille Vermacidae est proposée.

INTRODUCTION

The deep sea verrucomorph cimmipede fauna of Indonesia, New Caledonia and the Wallis and Futuna Islands has
recemtly been described by BUCKERIDGE (1994), in which earlier work in the region is cited. This paper records

BUCKERIDGE. John 5., 1997. — Cimipedia Thoracica: New ranges and species of Vernocomorpha from the Indian and
Southwest Pacific Oceans. fn: A, CroswieR (ed ), Résultats des Campagnes MusorsTos, Yolume 15 Mém Mus, ram,
Hist. mar., 176 : 125-149. Paris 15BN 2-85653-511-9.
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126 1.5 BUCKERIDGE

previously unsorted material collected from Mew Caledonian waters by BrocaL (1985), MUSORsSTOM 6 (1989),
BATHUS 1 (1993), BATHUS 2 (1993), BATHUS 3 (1993), BATHUS 4 (1994) and HALIFRD | (1994); from Vanuatu by
MuUsoRSTOM 8 (1994); from the Wallis and Futuna Islands region by MUSORSTOM 7 (1992); from the Lovalty
Ridge by MUSORSTOM 6 (1989); from Grande-Comore (in the Indian Ocean) by JAGO-COELACANTHE (1989) and
from Indonesian walers by KARUBAR (1991) expedifrons.

In addinon, the siudy has been expanded o include vemrucid matenal collected by the Western Australian
Museum, Perth, Australia, from off northwestern Australia by R.V. “Soela” (1982, 1984). The decision 1o include
western Indian Ocean material was based upon the need to compare the current collection, and that of BUCKERIDGE
(1994), with Verruca macam Stubbings, 1936, a species which appeared similar 10 Mefaverruca descnbed
BUCKERIDGE (1994), but which had previously been only parially described. A first description of the soft pans of
this species s provided here, The geographic region thus expanded, permitted a most intriguing new taxon from
the Comore Islands to be included. With the exception of unusual varietics, only new species, or parts of taxa noi
previously illustrated, are figured in this paper.

The Vermucidae are a family of asymmetrical sessile barnacles charactenised by six calcareous plates. The shell is
made up of a carina and rostrum, plus a tergum and scutum, the latter two having moved from the operculum to
become “fixed” as part of the shell wall. The remaining plaies, a iergum and scutum (hereafier termed movable
plates) make up the operculum. It appears 1o be totally random as to whether the “lelt” or “right” opercular plates
move 10 complete the shell wall (DarwiN, 1854; BUCKERIDGE, 1994). However NEWMAN (1989) has
demonstrated that in Neoverrca at least, the asymmetry is determined in the carliest juveniles by the side closest
to the substratum.

Tvres: Holotypes of all new species are held by the Muséum national d'Histoire naturelle {prefix "MNHN-Ci")
in Paris, France. Paratypes are also held by the Muséum national d'Histoire naturelle, and when numbers of
specimens available permit, by the National Museum of MNatural History, Washington DC, United States of
America (prefix “USNM") and UNITEC Institute of Technology, Auckland, New Zealand (prefix “CAX™).

In the lists of material examined the abbreviations for the gear used are: CP = beam trawl and DW = Warén
dredge. The specimens from Grande-Comore were collecied by the German submersible JaGo. The Western
Australian Museum material was collected by Engel trawl. Grid references for the Western Australian material have
been corrected 10 a single value, represented by degrees and minutes only.

LIST OF SPECIES

Genus VERRUCA Schumacher, 1817 Genus METAVERRUCA Pilshey, 1916
Verruca albarrossiana Pilsbry, 1912 Metavernuca defayeae Buckeridge, 1994
Verruca fago sp. nov. Metaverrca macant (Stubbings, 1936)

Metrverneca pacifica Buckendge, 1994

Genus ALTIVERRUCA Pilsbry, 1916 Metavernica plicata Buckeridge, 1994

Meraverruca recta (Aunvillius, 1898)

Alniverrica cristalling (Gruvel, 1907) M P
EIGVENHea NN RRRERNINEE 50, Y,

Alriverruca jonesae sp. nov.,
Alriverriica nitida (Hoek, 1883)

Genus ROSTRATOVERRUCA Broch, 1922
Genus BROCHIVERRUCA Zevina, 1993 Rostratoverruca imtexta (Pilsbry, 1912)

Brochive crosileri sp. nie. Rostratoverruca kruegeri (Broch, 1922)
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VERRLUCOMORPHA OF THE INIHAN ANIDF SOUTH WEST PACIFIC GCEANS 127

SYSTEMATIC ACCOUNT

Superorder THORACICA Darwin, 8534
Subsrder VERRUCOMORPHA Pilsbry, 1916

DIAGNDSIS. — Sessile thoracican cimipedes with asymmetrical shell wall comprising fixed scutum, Nixed
tergum, rostrum and carina, closed by movable scutum and movable tergum (Verrucidae), sometimes including

rostrodatus and cannolates on movable side (Provermucidas), or basal whorls of imbricating plates (Neovermucidac);
basis membranous or calcareous.

Family VERRUCIDAE Darwin, 15854
(amend, NEwMAN & HESSLER, 1989)

DIAGNDSIS, — Yerrucomorphans with primary wall (carina, rostrum, fixed scutum, fixed tergum}), in contact
with subsiratum; lalera absent.

DISCUSSION, — There are curremly seven genera recognised within the Verrucidae. Initially, PILSBRY (1916]),
recognised four "sections”, which were subsequently elevated 1o subgenera (e.g. NEWMAN, ZULLD & WITHERS,
1969; FOSTER, 1978). BROCH, (1922) added Rostratovermica, and ZEVINA (1987, 1993) added Spongoverrica and
Brochivermica respectively.

The presence of a myophore on the fixed scutum has been previously regarded by many workers as of
considerable value in distinguishing between genera, e.g. PILSBERY (1916), ZEVINA (1987), BUCKERIDGE (1994),
FOSTER & BUCKERIDGE {1995), Indeed, PILSBRY {1916) used this character to define his "Section A" Meraverniica,
1.€.,

“The basal borders of the wall plates are inflexed, forming a wide basal ledge; the fixed scutum bears a
depending tongue-shaped adductor ridge or myophore; the apex of the rostrim is marginal; fop flattened; scuiptiune
weak”,

However, as Paulo YOUNG has pointed out (pers. comm. ), PILSBRY failed to siress that his Lepas sireemia
Milller, 1776, the type for “Section B* Verruca, also possesses a myophore. If this is 1aken into account, then
PiLsBrY's diagnosis for Verrca s.5. is less than satisfactory, b.e.,

Top flattened, the plane of the movable plates not far from parallel with that of the base; radio-alar area
berween fixed scutum and fived tergum small or linear”,

Of the points stressed in the above two diagnoses, 1t must be noted that:

1. If the apex of the rostrum is not marginal, the species cannot be Verruca, rather it is either Rostrartovermica
of Brochivermica.

2. The basal ledge is a difficult character to use o distinguish Verruca and Metavernica, as a number of Verruca
5.5 (see in PILSBRY, 1916), have slightly thickened basal edges to the shell wall, e.g. Verruca alba Pilsbry,
Verruca calotheca Pilsbry, Vermica entobapia Pilshry.

3. The radio-alar area between fixed scuwm and fixed tergum does not appear to be particularly linear in some
Verruca 5.5., e.g. V. entobapia.

It should also be noted that the angle of the operculum to the base may vary a linle, particularly where the
nature of the substrate appears to have a strong influence. However, [ firmly believe that Verruca and Meravernca
are distinet. Key features that distinguish Metavermca are the presence of all of the following characters:

— thickened basal ledge on the compartments (this is often so well developed that it 18 very difficult 1o
disaniculaie the shell evenly along comparimental sulures).

— a distinctive D-shaped orifice. with opercular hinge straight.

— shell shape "box-like".

— operculum nearly parallel 10 base.

— o well developed myophore on the fixed scutum.
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128 1% BUCKERIDGE

Although each of these characlers may be found in Verruca, they are only found together in Metaverruca.
Clearly juweniles of Metaverrieea will nod necessarily possess all features, but it would be most cumbersome in a
diagnosis of a genus to include all stages of ontogeny. A revised key is provided below, which permits
differentiation belween the genera,

In the past. numerous workers have spent considerable time in primary descriptions, detailing the number of
interlocking rdges between the canma and rostrum. Wialst there 15 some validity in considenng these aspects, they
should only be taken as a guide, for in species like Metaverruca recta, (for which there is now a very large amoum
of comparative material), one can distinguish a series (not necessarily solely ontogenetic) that shows a range from
one of two very flat ridges 1 more than five (see BUCKERIDGE 1994, fig. 13). The spacing of growth lines may
also be misleading (see under Metaverruca recra). However, one feature that does appear consistent, except in the
most juvenile of specimens, is the number of interlocking ribs (or ridges) on the movable opercula. These very
quickly reach an optimal number and are not known to add further ribs, even in very large specimens.

Morphology of the soft parts can be of considerable help in distinguishing species, particularly of Meravernica,
However. most taxa described here may be identified on shell morphology alone. The nomenclature used in this
paper follows that of BUCKERIDGE, 1994, fig. 1. The use of a "+" in the cirral counts indicates that the cirrus is
incomplete, and “¢.a." refers to caudal appendages.

STRATIGRAFHIC RANGE. — TMiddle, Upper Cretaceous to Recent, Europe, South America. Australasia.

DISTRIBUTION. — Cosmopolitan in present seas.

Key to genera of the Verrucidae

b Rt e IR e o i K 5 0 s ot e P S
— Rostral apex removed frOm MATBIB ......occroieismmsssranrmgasasssenssnsssrasssinnss - 3
— Operculom nearly Paralle) 10 DEBe .......viumiiee i Tunrrr rmassnsiannss nmaussnsn s ssssmmnn rumnanide
3. Carinal apex mMArginal...............coovimmmiimmisssiseseese ssneene. ROSIPAROVERNET
— Carinal apex removed frOm MUIEIN s sereeereeens BROCRIVErMICT
4. Myophore present on fixed SCUMM .......covveiecvicinimn i, COMERTVErTNGE
— Myophore absent on AXed SCUMM ooeieneeinissiesi e ieoeresone seecerssserssmsrassensaes B
3. Shell box-like, with thickened, inflected basal margin and D-shaped aperture . Metenvermaca
— Shell low conic, with non-linear RIREe-line ....ocoeiieimiinniniiiiererr e ensre s Vernica
6. Not embedded in SPONEE .ciiccciiaiincrnsninnsrensasssmsrisssssaseessnsmssssecnesneeers AVEFPNED

Genus VERRIUCA Schumacher, 1817
Yermica "Section B®- PiLsery, 1916; 23,
Verruca ( Vermica) - NEWMAN ZULLO & WITHERS, |969: B28], — FosTER. |97 68,
Verruca - ZEVINA 1987; 1812, — NEwMAN & HESSLER, 1989: 268

bE;:(‘rHtms. — Verrucids with shell form depressed; apices of rostrum and carina marginal; operculum parallel
to base,

TYPE SPECIES. — Lepas siroemia Miller, 1776. North Atlantic, northern Europe, Mediterrancan, "Red Sea,
intemidal - 500 m.

: SPECIES, — Twenty :ig_h: taxa are presently assigned 1o this genus, (T indicates extinct taxa); Verruea alaskara
Pilsbry, 1943; V. alba Pilsbry, 1907; V. alba caribbea Pilsbry, 1916; V. alba barbadensis Pilsbry, 1916:
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VEREUCOMORPHA OF THE INDIAN AND S0UTH WEST PACIFIC OCEANS 129

V. albarrossiana Pilsbry, 1912; V., calotheca Pilsbry, 1907, V. calotheca favidula Pilsbry, 1916; V. calotheca
heteropoma Filsbry, 1916; V. calotheca niasiensis Milsson-Cantell, 1929; V. cookei Pilsbry, 1927: V. floridana
Pilsbry, 1916: V. grimaldi Gruvel, 1920; V. laevigata (Sowerby, 1827} V. muciformis Buckeridge, 1983;
tV. prisca Bosquet, 1853; TV, pusilla Bosquet, 1857; V. rocana Swinmann, 1921; V. sinwosa Foster &
Buckeridge, 1995; V. spengleri Darwin, 1854; V. stroemia (Miller, 1776); tV. rasmanica Buckeridge, 1983;
V. rasmanica chatheca Buckeridge, 1983; V. trisulcara Gruvel, 1920; V. xanthia Pilsbry, 1916; V. xanthia
insculpia Pilsbry, 1916; V. enrobapra Pilsbry, 1916; V. scrippsae Zullo, 1964; plus the new species described
here: V. jage sp. nov.

Remarks: tVerruca withersi Newman & Schram, 1980 (included in the listing for Verruca sensu stricto in
BUCKERIDGE, 1994) has been re-evaluated and interpreted as “non-verrucid” in BUCKERIDGE, 1996, The generic

status of a further group of verrucids, comprising V. aegualis Aurivillius, 1898; V. comuta Aurivillius, 1898;
V. costata Aurivillius, 1398, is uncertain.

DisCUssION. — The genus Vermica is a grouping of convenience. In this sense, the taxa within it are rather
discordant. It is clear that fuure revision will require the genus to be split, with perhaps only V. cooked, V. jago
sp. nov., V. laevigata, V. spemgleri, V. stroemia, and some fossil taxa remaining in Verrica sensu stricla, the
remaining being placed in at least one new genus (see BUCKERIDGE, 1994).

STRATIGRAPHIC RANGE. — Cretaceous (Ausiralia, New Zealand, Columbia. western Europe), Palacogene
(New Zealand, Argentina, Chatham Islands) to Recent.

DISTRIBUTION. — Pacific, North Atlantic, Mediterrancan, Caribbean, ?Red Sea, Indian Ocean, intertidal -
620 m.

Verruca albatrossiona Pilsbry, 1912

Verruca albatrassiare Pilsbry, 1912 292,

Vermwa { Eu-Verrucal albarrossians - Brocw, 1922; 26D, figs 3540
Verruca grex Hock, 1913; 142, pl. 11, figs 7-13, pl. 13, figs 11-13.
Vermica albairossians - BUCKERIDGE, 1994; 91, figs la-f

MATERIAL EXAMINED. — Indonesia. Kapupanr: stn CP 17, 05°15S, 133°00°E, 4304530 m. 24.10.199]:
I specimen on & cidaroéd spine.

MW Australia. “Seefa®™ WAM 900-86, 13°33'5, 122°14'E, 494-496 m, 13.2.1984: 11 specimens, on cubarowd
spines.

DIAGNOSIS. — Verruca with rostrum and carina low, strongly developed longitudinally 1o give shell obligue
appearance; Nxed scutum considerably larger than fixed tergum, opercular plates displaced cannally.

DiscUssioN, — This material conforms 1o that described in BUCKERIDGE (1994). This is the first record of the
species from northwestern Australia,

DisTrIBUTION, — Indo-Pacific, 345-620 m.

Verruea jago sp. nov.
Fig. 1 &-m, 5 e-i.

MATERIAL EXAMINED, — Grande-Comore. JAGO-COELACANTHE: sin ot 11%501°5, 43°30FE, 203 m. 1.12.198%
4 specimens. — 5tn m 11°50°5. 43°21'E, 1% m, B 12.1989: 4 specimens.

TyPES. — Holonype: MNHN-Ci 2425, r-c diameter: 2.9 mm; height: 0.4 mm (from 11°51°5, 43°20°E).

Couwrdy - RN Pans



130 1.5, HUCKERIDGE

Pararypes: MNHN-Ci 2426, r-c diameter: 2.27 mm; height: 0.25 mm (1 specimen, from 11°51'S, 43°20°E);
MNHM-Ci 2431 (3 specimens, from 11°50°5, 43°21'E); CAX 108 {1 specimen, from 11°50°5, 43°21°E); USMNM
2826335 (2 specimens, from 11°51°S, 43°20°E).

Diacrosis, —Small, Mattened Verruca; shell with regularly disposed, large punctae; movable tergum
gquadrangular, 3 nbs; fixed scutum with large myophore; movable scutum trangular, with 3 rbs, occludent portion
lacking ribbimg, intermally with elevated depression for adductor muscle attachmeni; rami of cimmus [ spamulate.

DESCRIPTION, — Verruca with shell white, translucent, low conic, weakly to moderately plicate, patterned with
fine circular tubes (punclae), which extend from exterior {infilled with chitinous material), to open (o inerior as
very small pores; punciae generally separated by at least own diameter and arranged as rows along leading edge of
sub-parallel, concentric growth lines; shell wall comprised of up 1o 7 calcareous lamellae (particularly clear in
basal view of rostrum of Ci 2431); operculum sub-parallel to base; rostrum and carina articulating with up 10
2 nbs; basis membranous. Fixed scutum with large, well formed myophore for adductor muscle anachment; fixed
tergum low, internally with small horizontal ledge, although not as well developed as myophore in fixed scutum;
movable tergum quadrangular, with well defined apico-basal rib, plus 2 secondary ribs, interlocking with movahble
sculum; articular margin slightly concave; movable scutum triangular, with 2 ribs interlocking with tergum and
further adjacent curved, apico-basal rib terminating at rostro-carinal suture, cccludent portion lacking ribbing,
internally with elevated depression for adductor muscle attachment.

Mandible tridentate, lower angle pectinate, with 2 moderately large basal spines; first maxilla with 2 large and
2 medium upper spines, moderate 1o weakly formed notch, lower angle with 2 large and 3 medium spines; labrum
gently arched, with single large tooth on either side and at least 4 smaller, bidentate tecth centrally: palps with 3-4
terminal spines, nol meeling across labrum.

Cirri possess the following number of segments (r-¢ being the rostro-carinal diameter):

e [mm) I Il [[] I W Wl (8-
2.27 7.6 59 12, 14 12, 14 1%, 14 13, 13 5

Cirrus [ with both rami heavily hirsute, moderately spatulate, cirri I and II with anterior rami shorer than
posterior rami, although in cirrus [ with more segments.

Length of caudal appendages about twice that of basal segment of pedicel of cirnus VI penis very large,
occupying significant pant of mantle cavity, with numerous terminal setae and scattered tufls of long setae; eggs
present in holotype, larvae in mantle cavity of Ci 2431a

DISCUSSION. — The interesting features of this species are the punctae, or pores, the horizontal ledge on the
tergum, the spatulate rami on the first cirri and the very large penis. Although the lauer is likely a reflection of the
current sexual activity of the specimens studied, it was proportionally larger than any other [ have viewed in the
Verrucidae, The presence of a ledge on the inner surface of the fixed tergum, although not unique (Verrica stroemia
has one), is rare. In addition, some specimens of Verrca jage sp. nov. are remarkably flat. Paratype Ci 2426, from
which the soft parts were drawn, had a shell height of only 0.25 mm.

The most distinctive character about this species is the small punctae that are regulasly disposed over the entire
shell. The shell is translucent in many specimens, and with a stereomicroscope, il is possible to focus through the
pun_ctar.,_and to perceive them as pores. The punciae narrow as they approach the inner side of the wall, and open 1o
the interior. Although under light microscopy, most punctae appear to be closed 1o the exterior, examination under
the scanning clectron microscope (following the desiccation and electrolytic costing process) shows that sofl tissue
extends to the exterior (fig. 8g-i). In regions of higher corrasion, such as around the apices of plates, the punctae
form slightly raised granules. In light of this, it is suggested that the tissue (probably chitinous) has some
mitigating effect on erosion rates.

The inner surface of the plates of some other species within Verruca are characterised by chitin filled pores (e.g.
Verruca ﬁﬂlﬂ'isﬂrﬂ. Verruca stroemia). However the pores in V. jage sp. nov. are at least twice the diameter of those
observed in any others, and differ further by being clearly visible on the exterior surface, a feature generally
restricied to of worn, or juvenile specimens of other species.
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0.5 mm 0.5 mm 0.1 mm

FiG. 1. — Verruca fage sp. nov.: &, holotype, compleie shell idorsal view), MNHN-Ci 2425 b, fixed scutam (right.
dorsal view), showing lunulitiform myophore for adductor muscle altachment; ¢, fixed tergum (nght, dorsal view),
showing internal ledge for muscle attachment; d, movable scutum (left, interior); €. movable scutum (left, exteriorn):
f, movable tergum (left, interior); g, movable tergum (left exterior); h, cimus I: §, carrus 11, j, basal pomion of carmus VI
with penis and candal appendage attached; k, mandible; I, first maxilla; m, labrum with palps. All materal from 11°31°5.
43°I0°E.
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132 1.5, BUCKERIDNGE

Specimen Ci 2426 still retains a small fragment of subsirate, which appears (o be an unweathered, fine grained,

ivermediate siliceous volcanic rock.

V. jagoe sp. nov. falls within a group of “shallow water™ verrucids, including V. cookei, V. [aevigara,
V. spengieri and V. stroemia. V. jago may be distinguished from V. stroemia by s weaker cxiernal ribbing,
a less projecting lower lobe on the first maxilla, a labrum with bidentate teeth and well separated palps, It differs
from V. cookei by having a weakly hirsute central portion on the first maxilla, and much shorter cawdal
appendages. In V., jage the movable opercula are much narrower and the shell is more phicate than in V. laevigata.
The movable scutum of V. spengleri is quite distinct, being both narrower. and possessing a more deeply

excavabed adductor muscle pit.
ETYMOLOGY. — An acronym for the submersible used during the expedition: JAGE.

DsTRIBUTION, — Grande-Comaore Island, 196-203 m.

Genus ALTIVERRUCA Pilshry, 1916

Verrea “Section D7 Altuverrica Pilshey, 1916; 40,
Vermeca {Altverruca ) - FOSTER, |978: 68,
Altiverrirea - ZEVINA, 1987 1813,

DIAGNOSIS. — Verrucids with erect form, bases of plates not inflected; operculum close o vertical; myophore
absent.

TYPE SFECIES. — Verruca hoeki Pilsbry, 1907: 113, West Indies, 907- 1060 m.

SPECIES. — The 37 taxa presently assigned 10 this genus include: Altiverruca angustiterga Zevina, 1987;
A, aves (Zevina, 1975); A. bicornura (Pilsbry, 1916); A. beringiana Zevina, 1992: A, cassis (Heek, 1913}
A. casula (Hoek, 1913); A. cremata (Aurivillivs, 1898); A. cristalling (Gruvel, 1907 A. cristalling laevis
(Broch, 1922); A. darwini (Pilsbry, 1907); A, erecta (Gruvel, 1900); A. galapagesa Zevina, 1987; A, galkini
Zevina, 1990; A, gibbosa (Hock, 1883); A, gibbosa somaliensis (Milsson-Cantell, 1929); A. gira
(Zevina, 1987 A. hoeki (Pilsbry, 1907); A. incerta (Hoek, 1883); A_ laeviscura Buckeridge, 1994; A, longa
Zevina, 1988; A. longicarinata (Gruvel, 1900); A. mitra (Hoek, 1907); A. mollae Zevina, 1990: A. navicula
(Hoek, 1913); A. nitida (Hoek, 1883); A. obligua (Hoek, 1883); A. plana (Gruvel, 1907); A. guadrangularis
(Hoek, 1883); A. radiata (Gruvel, 1901); A. rathburniana (Pilshry, 1916); A. sculpturata Zevina, 1987;
A. mb{r’mn Zevina, 1987 A, sulcara (Hock, 1883); A. rchesunovi Zevina, 1988; A, virrea Fevina, 1988:
A. vertica Foster & Buckenidge, 1995; plus the new species described here: A. jonesar sp. nov.

STRATIGRAPHIC RANGE, — Recent.

DISTRIBUTION, — Cosmopolitan, 233-4950 m.

Altiverruca cristallina (Gruvel, 1907)

Verruca cristallinag Gravel, 1907, pl. 1, figs 910,

Verruca cristalling laevis Broch, 1922, fig. 41 a-d,

Verruca [Altiverruca) cristalling - ROSELL, 1980 24, pl. 6, figs d-i. — RoseLL, 1991 34,
Altiverruca cristalling - BUCKERIDGE, 1994: 93, figs 2a-h.

H.H.I'I'EEIAJ_ EXAMINED. — Vanuatu. MUSORSTOM B: un CP 1109, 14°52'S, 167°18'E, 1550-1620 m, &.10,]1994:
21 specimens. on rocks. — Stn CP 1110, 14%49'S, 167°15E. 1360 m, 8.10.1994: 3 specimens, on rock.

_Du.r._-ﬁua_ls. — Altiverruca with carina and rostrum interlocking with up to 6 ribs; movable tergum with 4 1o 5
articulating ribs, at least two articulating with scutum: cawdal appendages short.
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VERRUCOMORFHA OF THE INMHAN AND SOUTH WEST PACIFIC GCEANS 133

Discussion. — This material conforms to that described in BUCKERIDGE (1994), This collection has extended
the known geographic range for this species to Vanualu walers,

DISTRIBUTION. — Tropical Pacific, 233-2340 m.

Altiverruca jonesae sp. nov.
Figs 2 a-f, 3 s

MATERIAL EXAMINED. — Vanuaiu. Musorstom B Sin CF L1011, 14°51'S, 16T514E, [200-1250 m, & 00, 1994:
| specimen, on an hexactinellid sponge.

TYPE. — Holotype: MNHN-C1 2430, rostro-carinal diameter: 7.1 mm; height: 7.7 mm (from Sin CP 1111,
14°51'S, 16T°14'E).

e
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FiG, 2. — Altiverruca jonesae sp. nov.: a, holotype, complete shell (dorsal view), MNHN-Ci 2430; b, movable scutum
(right, imerior); e, movable scutom (rght, extenoe); d, camplete shell (hixed opercula view); e, movable lergum
(right, interior). [, movable tergum (right exterior). All masegial from St CP D111,
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DHaGK081S, — Moderate sized Altiverruca with surface omamented by short rounded spines: movable tergum
and scutum possessing 3 diagonal ribs; movable tergum with concave occludent margin and incurved apex.

DESCRIPTION. — Shell white, with short, flattened and rounded spines aligned along regularly spaced growth
lines; rostrum and carina interlock with 4 to 5 ribs; apex of rostrum and carina produced.

Fixed scutum and fixed tergum with apices extending beyond opercular plates; fixed scutum folded over on
upper margin to form surface confluent with plane of operculum; fixed tergum swrongly flexed wowards fixed
scutum, with strong, sharply rounded primary diagonal rib, and weak minor secondary rib running along lower part
of scutal margin,

Movahle scutum triangular, apico-basal ridge prominent, with 2 secondary ribs, tergal margin concave; interior
with elevated, well developed depression for adductor muscle attachment. Movable tergum with concave occludent
margin and incurved apex: upper angle between occludent margin and scutal margin protuberant; 1 primary apico-
basal ridge and 2 secondary ribs present on scutal side, carinal side without ribs.

Mandible tridentate, lower angle pectinate with 6 small spines; first maxilla with 1 large and 1 small upper
spine, notch with 3 very small spines, lower angle with | large spine and 2 smaller spines, hirsute; labrum
broadly arched, finely denticulate along entire margin, palps narrow, ¢learly separated across labaum.

Cirri [ and IT with anterior rami approximately half length of posterior, cirrus 1L more like cirrus IV than I
penis thin with terminal setae. Cirri with following number of segments, where cirm are incomplete, maximum
for both sides considered (r-c being rostro-caninal diameter) :

r=C {mam) | ] il ) W Wi .8
1. 7. 10 T. 12 19, 23 1%+, 25 21+, X3+ 25+, X8+ B

Intermediate segments of cimus V1 with 2 pairs of setae, distal pair much larger than proximal; length of caudal
appendages approximately 1.2x length of basal segment of pedicel of cirrus VI,

e

FiG. 4. = Alfiverruca jonesae sp. nov.: a, holotype, cirmas |, MNHN-Ci 2430; b, cirmas I1; ¢, cirrus 101; d, basal portion of
cirmus VI, with penis and caudal appendage antached: e. labrum with palps, setae shown on left palp only; I, first
maxilla; g, mandible. All material from Sim CP 1111,
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Discussion. — This is a most elegant species. Unfortunately only one specimen has been collected; however
the spinose nature of the shell ornamentation, the deep adductor muscle depression on the movable scutum and the
strongly incurved apex and shape of the movable tergum are sufficient 1o warrant specific differentiation, Shell
ornamentation 15 considered significant with this species, as thas is clearly neither a function of substrate nor over-
crowding. Vermica fonesae resembles, but may be distinguished from, both Altiverrieca gibbosa (Hock, 1883), and
Alniverruca suleana (Hoek, 1883), by the ornaie ormamentation, a more defined second rib on the movable scuium,
the incurved apex of the movable tergum and a much shorter anterior ramus on cirms 1.

It may be distinguished from a similar north Pacific species, Altiverruca sewlpiurata Zevina 1987, by a
narrower movable scutum, a more protreded fixed tergal apex, and more spinose shell ornameniation.

ETyMOLOGY, — Mamed for Diana JONES, Curator of Crustacea, Western Ausiralian Museum, in recognition
of her extensive work with the cirmipedes of the region.

DISTRIBUTION, — Vanuat, 1210-1250 m.

Altiverruca mitida (Hoek, 15883}
Fig 8 a-h.

Verruca ritida Hoek, 1883: 138, figs 6-7. — GRUVEL, 1905: 177, fig. 194, — MILSS0R-CANTELL, 1927: 778,
Aliverruca mitide - BUCKERIDGE, 1994: 101, fig 6 a-2.

MATERIAL EXAMINED. — Mew Caledonin, BioCar: sin CP 29, 23'08°5, 166°40°E, 1100 m. 20.5.1985:
% specimens, on pebbles. — Sin CP 30, 23°09°5, 166°41'E, 1140 m, 9.5.1985; 6 specimens, on pebbles, shell. —
Sin W 51, 23°05'S, 16T44'E, T00 m, 31.8.198%: | specimen.

BATHUS 1: stn CP 631, 21°41'S, 166°40°E, 1080-1180 m, 11.3.1993: | specimen.

Vanuaiu. MusorsToMm 8: sin CP 1074, 15°48'S, 167°24E, 775798 m, 4.10.1994: | specimen, on scaphopod shell.
— Sin CP 1125, 15°57'S, 166"38'E, 1160-1220 m, 10.10.1994: 4 specimens, on pebbles. — Sin CP 1129, 16%00°S,
166°39°E, 1014-1050 m, 10.10.1994: 8 specimens on pebbles.

DIAGNOSIS. — Altiverruca with canna and rostrum interlocking with 2 ribs; movable scutum with 2 nibs
articulating with 1 strong diagonal rib of movable tergum; caudal appendages long.

Discussi0N. — This material conforms to that described in BUCKERIDGE (1994). The specimen from station
CP 1074 has a less Mared shell than most, but this is atributed 1o the substrate.

DISTRIBUTION. — Tropical western Pacific, 650 to 2040 m.

Genus BROCHIVERRUCA Zevina, 1993

DIAGNDSIS. — Verrucids with apex (umbo) of both canna and restrum removed from margin of plates; fixed
scutum with or without myophore,

TY¥PE SPECIES. — Brochiverrica margulizae Zevina, 1993; 10. Mozambigue Channel, Indian Ocean, 935-
G50 m.

SPECIES. — Four species are here assigned to this genus: Brochiverruca margulisae Zevina, 1993; B, dens
{Broch, 1932); B. palystriara Buckeridge, 1994; and the new species described here: B. crosnieri sp. nov,

STRATIGRAFPHIC RANGE. — Recent.
DISTRIBUTION. — Western Pacific and Western Indian Ocean, 270-950 m.

Discussion, — The distinctive nature of Brochiverrica was first recognised by BROCH (1932), He suggested
that the patelliform carina might be sufficient cause o set V. dens apant from Rostraroverrica. However, he left
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this "to future investigators o setthe, whether Verruca dens must be considered type of a separate subgenus or not”.
In light of thiz reference, and the abundance of V. dens, it is o be regretied that ZEVINA chose nod (o use Verreca
{ Rostrateverrca?) dens as her type.

Brochiverruca crosnieri sp. nov. extends the bathymetric range of the genus into shallower water. Prior to this
record, the genus was unknown from depihs of less than 348 m. Brochiverruca 15 unhike other verrucids in that the
species appear 1o have strong substrate (= host) preferences. Of the Brochivermica species that 1 have studied, all anc

consistently attached to the following cnidarians:

Brochivernica dens (Broch) scheractinian Mudrepora
Brochivermica pelysiriata Buckendge scleraciinian Ellanospammia and Madrepora
Brochiverruca crosimien sp. nov. antipatharian antipatharian sp. indet.

Unfortunately, ZEVINA stales only that the type, 8. margulisae Zevina, represented by 4 specimens, i1s altached
bo “gcoral”.

Brochiverruca crosnieri sp. nov.
Fig 4 a-h

MATERIAL EXAMINED. — Layaliy Ridge. MusorpsToMm 6: sin CF 400, 20°42'5, [67°00E. 270 m, 14.2. 1989
| specimen, on antipatharian,

TYFE. — Holotype: MNHN-Ci 2424, r-c diameter: 2.2 mm; height: 2.4 mm (from Sin CP 401, 20°42'S,
I6TDOE).

DiaGrOSES. — Shell white, porcelanous, very finely sculptured with delicate longinudinal striae crossed by fine
growth lines; rostrum and carina each with apex separated from upper margin by slightly more than 1/3rd distance
from basal margin; interior of movable tergum with articular node on scutal marging fixed scutum with ledge for
adductor muscle attachment,

DESCRIPTION. — Shell white, porcelanous, molariform; exterior very finely sculptured, with delicate
longitudinal striae crossed by fine growth lines.

Rostrum and carina each with apex protruded and incurved distally, separated from upper margin by slightly
more than one third distance from basal margin; margin between both plates characterised by 5 flat and non-
prominent, articulating ribs,

Fixed scutum with ledge intemally for adductor muscle attachment; fixed tergal edge confluenm with fixed
tergumn and with no clear anticulating ribs, fixed tergal apex most elevated part of shell.

Movable tergum of low relief, quadrangular, with 1 narrow, flat medial rib: with extended upper angle of
articular margin articulating with movable scutum; internally with articular node on scwtal margin,
~ Movable scutum quadrangular, less than half width of movable tergum, with weak apico-basal ridge; apex
incurved towards movable tergum: interior with raised central portion excavated centrally for adductor muscle
attachment; tergal margin of raised area with rounded embayvment (fig. 4b).

Mandible wridentate, lower angle pectinate with about 7 small spines; first maxilla with 2 larger spines above
notch and 3 spines on lower part, centrally hirsute, 3 wiits of setae on upper surface. Labrum gently arcuate,
margin finely denticulate. Penis about twice length of caudal appendages, terminally hirsute. Cirri [ and I1 with
fattened anterior rami, cirrus I more like cirrus 1V than I1: intermediate segments of cirrus VI with 3 pairs of
setae. Cirri with following number of segmenis, (r-¢ being rostro-carinal diameter) :

r=C {mm) | [] 1] v LT Wi .a,
2.2 6, B 5, 10 14, 16 S, 17 i6, 16+ 17, 28 5

Caudal appendages about half as long as basal segment of pedicel of cirmus VI

DE{’-‘USSHI.IH_. — This species is related to Brochiverrica dens (Broch) and Brochiverruca polysiriata Buckeridge.
It may be distinguished from B. dens by its significantly smoother shell, with longitudinal ornamentation
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a b (23 | g-h
1 mm ;5 mm 0.1 mm 0.05 mm

Fi1G. 4. — Brochiverruca crosmieri sp. nov.: 8, holotype, complete shell (dorsal view), MNHN-Ci 2424; b, movable
sculum and movable tergum (interiod); . cirmas 1; d, cirms [1; ¢, intermediate segment of cirmes V15§ basal postion of
cirrus W1, with penis and cawdal appendage acached; g, mandible; h, first maxilla. All material foom Sin CP 401,

restricted to rare siriae; and a broader movable scutum and fincly denticulate labrum. It differs from B. polvstriata in
its shell ornamentation, and the possession of only one rib on the movable tergum.

ETYMOLOGY. — Named for Alain CROSNIER, ORSTOM (Institut Frangais de Recherche Scientifique pour le
Développement en Coopération), Paris, who was instrumental in much of the collecting and sorting, and who
provided sustained support and friendship during my sojourn in Paris,

DISTRIBUTION, — Lovalty Radge, 270 m.
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Genus METAVERRUCA Pilsbry, 1916

Verrurca "Section A", Metavermeca Pilsbry, 1916: 21
Vermec [Metaverrang) = MEWHAN, ZULLO & WITHERS, [96%: K283, — FOsSTER, 1978; 68
Metmvernirea - ZEVNA, 1987 1812,

Diacwosis (Amended). — Verrucids with box-like shell; apices of carina and rostrum marginal; fixed sculum
with myophore; operculum parallel 1o base, with straight basal margin, such that apeniure is "D-shaped”; base of
shell wall inflected internally, thickened.

TYPE SPECIES. — Verruca recta Aurivillius, 1898 195 (Subsequent Designation). The Azores, 1135 m.

SPECIES, — Thirteen species are presently assigned to this genus: Metaverruca corrigarta (Broch, 1922):
M. defayeae Buckenidge. 1994; M. lepista (Zevina, 1987); M. macani (Swbbings., 1936); M. norfolkensis
Buckeridge, 1994; M. pacifica Buckeridge, 1994: M. pallida Zevina, 1990; M. plicata Buckeridge, 1994; M. recra
{Aurivillius, 1898) (for full synonymy and comments see BUCKERIDGE, 1994); M. reunioni Foster & Buckeridge,
1995: M. seriola (Zevina, 1987); M. tarasovi Zevina, 1971; plus the new species described here, M. maclaughlinae

$|'l. Aoy,
STRATIGRAPHIC RANGE. — Lower Miocene (New Zealand) to Recent.
DISTRIBUTION, — Cosmopolitan, 167- 4100 m.

Metaverruca defayeae Buckeridge, 1994

Metaverrica defayeae Buckeridge, 1v94: 109, fig. 19 a-g.

MATERIAL EXAMINED. — Vanuatu. MUSorsTOM E: sin DW 989, 19°13'5, 169°20E, 630-669 m, 23.9.04;
2 specimens, on rock.

- DiaGROSIS. — A large Metaverruca with movable tergum and scutum having 4 articular ribs; exterior smooth
with closely spaced growth lines; mandible quinquedentate, caudal appendages shor, less than length of basal
segment of pedicel of cirmus VI

Discussion. — This material conforms to that described by BUCKERIDGE ( 1994),
DISTRIBUTION. — Western Pacific, 370-710 m.

Metaverruca macani (Stubbings, 1936)
Fig 5 a-i.

Verruca macani Stubbings, 1936: 39, figs 17 a-b.

MATERIAL EXAMINED. — Zanzibar. Joun MURRAY EXPEDITION 1933 1934; stn 122, 05%22'S_ 39°29E, 762 m.
1935: | specimen, slighly damaged.

TYPE. — Holorype: Natral History Museum (London) Cat. No. NHM 1938.1.20.154, (unique specimen).

: lﬁlhﬁfy‘ﬂﬁlﬁ (Amended). — Metaverruca with movable tergum quadrangulas, movable scutum and tergum each
with 4 articular ndges; cawdal appendages short.

_Dﬁscmﬂm_n {.l’!.m:nﬂ-::d and updated to include internal anatomy). — Mediem sized Metaverruca with shell
while, low conic, sides steep; operculum sub-parallel to base; exterior generally smooth, with relatively closely
spaced concentric growth lines; rostrum and carina arteculating with 3 nbs; basis membranous. Fixed scutum with
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well formed myophore for adductor muscle anachment; movable tergum quadrangular, with well defined apico-basal
rib. plus 3 secondary ribs. interlocking with movable scutum; anicular margin slightly concave; movable scutum
triangular, with 3 ribs interlocking with tergum and further adjacent curved, apico-basal nb terminating al rostro-
carinal suture; occludent portion lacking ribbing: internally with elevated and well formed depression for adductor
muscle atiachment; both opercular plates together form almost straight rostro-carinal hinge.

F1G. 5. — Metaverruca macani (Stubbings, 1936): a, holotype, complete shell (dorsal view), BM{NH) Car. No.
1938.1.20.154; b, movable tergum (right. exterior); ¢, movable scutum (right., extenor); d, movable scutum (right,
inerior); e, cirrus L. §, cimmus 113 g, mandible; h, first maxilla; I, intermediate segment of cirmas VI All matenial from
Sm 122,

Mandible tridentate, lower angle pectinate; first maxilla with 2 large upper spines, moderate notch with 1 small
spine, lower angle hirsute, with 4 large spines.
Cim possess the following number of segments (r-¢ being the rostro-cannal diameter)

r=¢ {mm} | il i L] W b | .3,
.4 13,12 12,12 18,18 24,26 24,28 15,36 T
13,15 13,14

Counts for cum [ and 11 for both sides of animal.
Caudal appendages very short, length less than that of basal segment of pedicel of cirrus VI; penis short.
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DHSCUSSION, — Mefaverrnca macani has not been recorded since the original collection made by the John
Murray Expedition. This species shows some similarity o Metaverruca pacifica Buckeridge. Comments on the
differences between the two species are provided here-in, under the discussion of that species.

DNSTRIBUTION. — Off Zanzibar, 726 m.

Metaverruca maclaughlinae sp. nov,
Fig 6 a-k.

MATERIAL EXAMINED. — Vanuatu. MUsorsTOM 8: sin CP 1080, 15°57°S, 167°27TE, 799-850 m, $.10.1904:
1 specimen, on scaphopod shell.

TyPE. — Holorype: MNHN-Ci 2429, r-¢ diameter: 6.7 mm; height: 2.9 mm (1 specimen, from Sin CP 1080,
15°5TS, 16T°2TE).

DIAGHOS1S. — Medium Metavermuca with moderately rugose external ribbing; movable tergum and scutum
each having 4 articular ribs; cirrus [ with sub equal rami, cirrus [1 with anterior ramus less than half length of
postenor; caudal appendages almost 4 times that of basal segment of pedicel of cirrus VI; penis vestigial.

DeSCRIFTION. — Medium sized Meravermica with shell white. moderate 1o low conic, sides steep: operculum
sub-parallel 1o base, orifice D-shaped; exterior characterised by rugose, irregular, vertical ribbing, with relatively
closely spaced concentric growth lines and ridges, secondary ribs develop in interstices of primary ribs as shell
diameter increases; rostrum and carina each articulsting with 3 nibs; basis membranous,

Fixed scutum quadrangular, with large, tongue-shaped myophore for adductor muscle attachment; aniculating
with fixed tergum with | nib and with rostrum with 2 ribs; fixed tergum of similar width 1o fixed scutum,
articulating with carina with 1 rib; basal margin of shell slightly thickened and inflected.

Movable tergum quadrangular, having well defined apico-basal rib, and 3 secondary ribs, interlocking with
mrovable scutum; movable scutum triangular, with 3 ribs interlocking with tergum and further adjacent curved,
apico-basal rib terminating and protruding slightly at rostro-carinal sutere; internally with moderately weak
depression for adductor muscle attachment developed close to occludem margin; both opercular plates 1ogether form
almast straight rostro-carinal hinge.

Mandible wridentate, lower angle pectinate, with 5 stoul spines and numerous small setae: first maxilla with
2 prominent upper spines and | smaller adjacent spine, lower angle with 4 long and 2 shorter spanes. Labrum
moderately deeply arched, basally slightly protuberant, denticulate along entire margin, palps well spaced,
moderately sharp; cirrus [ with subequal rami, cirrus 11 with anterior ramus less than half length of posterior:
intermediate segments of cirrus VI with long upper, medium middle and very small lower pairs of setae.

Holotype cimi possess following number of segments (r-c being the rostro-carinal diameter) :

r=¢ (mm) 1 ]| [{] v W | C.a
6.7 15,17 918 18.21 26.29 28,30 30,29 23

Caudal appendages very long, almost 4 times that of basal segment of pedicel of cirres VI: penis vestigial.

DISCUSSION. — When first observed, Meraverneca maclanghlinge appeared similar 1o Metavernica defavae; with
the primary external difference, a rugose surface, being atributed to the type of substrate. The growth of this
verrucid was indeed tortuous, as the diameter of the specimen exceeded that of the scaphopod shell on which it
grew, such that the resulling exposed base required to be sealed with sand grains, However, M. maclaughlinae has
quite distinctive internal anatomy, the caudal appendages arc proportionately longer than in any other known
Metaverruca, and the cirri are also unusual, with cirrus | being longer than cirrus 11

Metavermca maclaughlinae may be distinguished from Metaverrica pacifica Buckeridge by s movable tergum,
which possesses a longer occludent margin, the movable scutum, which lacks longitudinal striae or ribs on the
occludent side, the shorter anterior ramus of cirrus 11 and the presence of spines in the notch of the first maxilla. It
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differs from M. defayae primarily by its more rugose external ernamentation and the very much longer caudal

appendiges,

FiG. 6. — Metaverrica maclnughlinge sp. nov.: a, holotype, complete shell (dorsal view), MNHN-Ci 2429; b, movable
scutum (left, intenor); ¢, movable scutum (left, exteriork d, movable iergum (left, interior); &, movable tergum (left
exterior); I, basal portion of cirrus VI with penis and caosdal appendage amached; g, ciros I3 b, eaemas 105 §, laboum
with palps, setae shown on nght palp only; j, first maxilla; k., mandible, All material from Sin CP 1080,
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ETyMoLOGY. — Named for Dr Patsy MCLAUGHLIN, Sedro Woolley, Washington, United Swates of America,
in recognition of her previous work on cirmipedes, and her support and knowledge during my Paris sojourn.

DisTRIBUTION, — Vanuaiu, T99-E50 m.

Metaverruca pacifica Buckeridge, 1994
Fig 7 a

Metaverruea pacifica Buckendge, 1994 112, figs 11 a-g, 16 c-d.

MATERIAL EXAMINED. —New Caledonia. MUSORSTOM & stn DW 485, 21°23'S, 167°50'E, 346-360 m.
21L198%; 1 specimen on a siylasterine coral.

BaTHUS 1: sin CP 663, 20°58'S, 165°38°E, T30-T80 m, 13.3.1993: 3 specimens, on pumice. — Sin CP 708, 21%43'5,
Ie6=38'E, 530-580 m, 19.3.1993:; | specimen, on gastropod. — Sim CF P00, 21%401°5, 166°3TE, 650-800 m,
[9.3.1993; B specimens, on pumice.

Bathus 2: stn CP 743, 22%35°S, 166°26°E, 713-950 m, 14.5.1993: 3 specimens, on pumice. — Sin CP 755, 22°21'S,
166*13'E, 495 m, 16.5.1993; 3 specimens. on basalt. — Stn CP 771, 22°09'S, 166°01'E, 610-800 m, 18.5.1993;
1 specimen, on a daphnelline gastropod,

BATHUS 3: stn CP 832, 23°03'5, 166°53'E, 6350-669 m, 30.11.1993: 13 specimens, on pumice. — Stn CP 850,
21743'5, 166°39°E, 541-580 m, 19.3.19%4; 1 specimen, on pumice. — Sin DW 776, 24°44°S, 170%08'E. T70-830 m,
24.11.1993: 2 specimens, on a gastropod. — Stn CP 521, 23°19°5, 167°58°E, 864-880 m, 29.11.1993; | specimen, on a
gastropod.

HALIFRO |: stn CP 834, 21°40°5, 166°38°E, 630-780 m, 19.3.19%4; 7 specimens. on pebbles and a gastropod. —
Sin CP 867, 21°26'S, 166°18°E, 720-950 m, 223, 1994; 4 specimens, on a gastropid.

BATHUS 4: stn CP 913, 18°08'S, 163°86'E. 777-820 m, 5.8.1994: 5 specimens, on a gastropod shell and detritus.

Loyalty Ridge. MUSORSTOM 6: sin CP 467, 21°05°8, 16T"32°E, 575 m, 21.2.1989; | specimen.

Wallis-Futuna. Musorstom 7: stn CP 622, 12°34'5, 178°11°W, 1280-1300 m, 28,5.1992: 1 specimen, on a
cidaroid spine.

NW Ausiralin, “Soela™ stn 6-84, 18°43'5, 166°35°E. 610-612 m, 7.4.1982: | specimen, on a scalpellid, —
Stn 1001-B6, 18°43'S, 116°35E. 600 m, 7.4.1982: 2 specimens. — Sin 253.95, 18°00°5, 118*10°E, 436 m, 24.2.1984;
28 specimens, on a gastropod.

gl =2
f““-"’ll!l;l‘l-'l_':ﬂ.-‘
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Fig. 7 a. — Metavermca pacifica Buckeridge, 1994, Complete shell (dorsal view), variety, with distortion resulting from
hasal restriction following atachment 1o the apex of a gastropod, Material from Sin CF 821,

FiG. T b, — Hri:!:ll"{'r'rl.ln: recta (Aurivillius, 1898), Complete shell (dorsal view), MNHN-Ci 2423, variety with moderately
ragase extenor and close, well defined growih lines. Material from Sm CP 1125,
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DI1AGNOSIS. — Metaverruca with movable tergum and scutum having 4 articular ribs; exierior gencrally

smooth with widely spaced growth lines; caudal appendages more than twice length of basal segment of pedicel of
cirmus VI,

DISCUSSION. — The new material extends both the depth and geographic ranges of M. pacifica as provided in
BUCKERIDGE (1944,

Since the onginal description of this species, | have reviewed the Vermucidae, and bnefly considered that Verrica
macani Stubbings, 1936 may be very similar to this species. Although there is only a single, incompleie
specimen of V. macani known, 1 was able 1o view the type in the Natural History Museum, London, and
concluded that the two species are quite distinct. On shell morphology alone, V. migcan (here descrnibed as a
Meraverrieca), differs in having a more quadrangular movable tergum, the movable scutum lacks apico-basal ridges
and the rostrum does not possess a distinct nbbed zone arcing back to the base of the movable scutum.

A number of specimens of M. pacifica have been recovered from gastropod shells inhabited by parapagurid
hermit crabs (e.g. DW 776, CP 821, CF 867, CF 913), In most instances, M. paeifica 15 anached a the posterior
of the gastropod shell, and with the somewhat resticted attachment site this provides, the verrucd 15 unusually
contoried (figure Ta).

DISTRIBUTION, — From waters off New Caledonia, Loyaly Ridge, Wallis and Futuna Islands, north west
Australia, 346-1300 m.

Metaverruca plicata Buckendge, 1994
Metaverruca plicaia Buckendge, 1'%94: 114, fig, 12 a-i,

MATERIAL EXAMINED. — Mew Caledonia. BATHUS 3: sin DW 786, 23°54'5. 160°40°E. 699-T15 m. 25.11.1993:
| specimen, on a scleractimian.

Yanuatu, Musorstom B: sin DW 980, 19%13'5, 169°20°E, 6530-669 m, 23.9.1994: | specimen, on rock, —
St CP 1125, 15°57'S, 166°38'E, 1160-1220 m, 10.10,1994; | specimen, on pehble.

DIAGNODSIS. — A medium (o large Metaverruca with sirong external nbbing; movable tergum and scutum each

having 3 articular ribs; movable scutum moderately narrow; cawdal appendages long, aboul two and half times
length of basal segment of pedicel of cirmus VI

DisCussion, — These records extend the geographic distnibution of M. plicata to the waters off New Caledonia
and Vanuatu. The bathymetric range is doubled. A specimen from CP 1125 conforms to the holotype with the
exception that it has slightly less well developed external ribbing.

DASTRIBUTION. — South west Pacific, 320- 1220 m.

Mertaverruca recta (Aurnivillius, 18985
Fig. 7 b.

Verruca recta Aurivillins, 1898: 195

Ferruca sculpia Aurivillius, 1898; 197,

Ferruca lnearis Gruvel, 1900: 243; 1902: 107, pl. 5 figs 11-12 .

Fernea magrna Grawel, 1901 261; 1902: 104, pl. 5 figs 1-2 |

Ferrieca halotheca Pilsbry, 1907: 188, pl. 12 figs 9. I

Verricea capsela Hoek, 1913 130, pl. 12 figs 1-3. pl. 13 figs 1-4.

Ferrica coraliophilia Pilsbey, 1916; 21, pl. 1 figs 1-5.

Verrica cookei - ROSELL, 1989: 299, pl. 11 figs rsu,v; 1991 33, Non Verruca cookei Pilsbry, 1927.
Metmverruca recra - BUCKERIDGE, 15994: 116, fig 13 a-f

MATERIAL EXAMINED. — New Caledonim, MusoRsToM 5 stn DW 302, 2271005, 159°23E, 346-360 m. 12.10,
1986: | specimen, on & burritellid.
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BATHUS 1@ st CP 651, 21%401°5, [66°400E, 10B0-1180 m, 11.3.19%93: 1 specimen, on pumice. — Sin CP &G0,
207105, 165°SE, TRO-B00 m. 13.3.1993: 3 specimens, on pumice.

BatHus 2; stin DW 734, 23%00°5, 166°51E, T66-775% m, 11.5.1993: 1 specimen, on pumice,

BatHUS 3: sin DW 778, 249435, IT0°0TE, T50-T60 m, 24 11.1993: 1 specimen. — Sin CP 842, 23°05°5, 166°48°E.
B3l m, 1.12.1993: | specimen, on pumice.

HALIPRO 1: stn CP 858, 21°42'S, 166°41°E. 1000-1120 m, 20.3.1994; | specimen, on shell fragment.

Indonesin. KARUBAR: sin DW14, 03%1&8°5, 132°38°E, 245-246 m, 24.10.1991; | specimen, on pebble,

Grande-Comore, JAGO-UCOELACANTHE: 11%51°5, 43*20°E, 203 m, 1121989 1 specimen.

Vamuaio, MUSORSTOM 5 sin CP 991, 185175, 168%52°E, 936-900 m, 24.9.1904: 2 specimens, ansched o pamice
rock. — Stn CP 956, 20°33'5, 169°35°E, 11751210 m. 21.9.1994: 5 specimens, on pumice. — Stn DW 969, 20°18'5,
169°53'E, 252-280 m. 20.9.1994: | specimen, on a brachiopod. — 5in DYW 977, 19245, I69°2R'E, 410-505 m,
22.9,1994; 3 specimens, on pebble. — Stn DW 986, 1972005, 169°31'E, 602-648 m, 23.9.01%%4; 3 specimens, on
pebbles. — Stn CP 990, 187°51°5, 168°50°E, 980990 m, 24.9.1994: 10 specimens, on pumice. — Stn CP 991, 187515,
I68°52'E, 936-%10 m, 24.9,19%4: B specimens, on rock. — 5Sin CP 1008, 18535, 168"83E, 9191000 m, 25.9.1904:
3 specimens, om pumice. — Stn CP 1025, 17°49°5, 168°39E, 385-410 m, 2859.15%4; | specimen, on coral. —
Stn CP 1036, 1B*01°S, 168%48'E, 920-950 m. 2009.1994: & specimens, on pumice. — S CP 1074, 1535485, 167°24'E,
TT5-798 m, 4.10,1954: 35 specimens, on basall. — Stn CP 1076, 13°53°5, 167"42'E. 1100-1191 m, 4. 10.19404;
|1 specimens, on pebbles, — Sin CP 1080, 15°57'S, 167°27E, 799850 m, 5.10.1994: 5 specimens, on rock, shell
debris. — Sin CP 1095, 157075, 167°11'E, 304-320 m, 6.10.1954: 1| specimen, on rock, — Sin DW 1087, 157055,
167*10°E, 281-288 m, 7.10019%4: 3 specimens, on rock. — Sin CP 1100, 14°49'5, 167°15°E. 1360 m, 8. 10.00%94:
2 specimens, on rock. — S DW 1113, [4%53'5, 16706'E. T00-T36 m, &E.10.1994: 5 specimens, on rock. —
Sin CP 1114, 14°52'S, 167T°03'E, 647 m. B.10.1994: | specimen, on rock, — Sin CP 1125, 15°57'S, 166°38°E, 1160-
1220 m. 10.10.1994; 6 specimens, on pebbles. — 5in CP 1126, 15°58'5, 166°30°E, 1210-1260 m, 11.00.1994:
T specimens, on pebbles. — Stn CP 1129, 16°060F°%, 166%39°E, 1004-1050 m, 10101994 9 specimens, on pebbles. —
St CP 1131, 15%38°S, 16T"0Q'E. 140-175% m, D1 00C090d: 5 specimens, on scleractinian, — Sin CP 1137, 15%40°8,

I6T%02°E, 360-371 m, 11.10.1994: 2 specimens, on gastropod shell.

DMAGNOSIS. — Metaverrica with movable tergum and scutum each having 3 articular ribs: exterior generally
smooth with widely spaced growth lines: caudal appendages short.

DiscussioN. — Specimen Ci 2423 (fig. Th) from Vanuatu appeared at first to be a new taxon. Although the
movable opercula are of similar dimension and nbbing to M. recia, the growth lines are much more closely spaced,
and the exterior of the compariments is rather rugose. However, the mandible and first maxilla are found w0 fall
within the M. recta range, the labrum is broadly curved and finely denticulate, and the cirri possess the following
number of segments (r-c being the rostro-carinal diameter):

r=c (mm) 1 it 1] I v Wi =1 B
7.9 13,03 10,15 19,21 4,27 2528 18,20 o

‘The caudal appendages are slightly shoner than the basal segment of the pedicel of cirrus VI; and intermediate
segments of cirrus VI possess 3 pairs of spines cach (as in V recra).

I am cautious about using the spacing of growth lines as a criterion for specific differentiation, and in this case
consider that they merely reflect a growth rate vanable from the norm.

M. recia is the most cosmopolitan of verrucids, with material being recorded from all seas. It is also the largest
verrucid known, with r-c diameters of over 14.5 mm being recorded (BUCKERIDGE. 1994).

The three articular ribs between movable scutum and tergum, the generally inormate exterior, the fixed scutum
myophore, and the short caudal appendages distinguish this from all other verrucids. This material conforms to that
described in BUCKERIDGE (1994), and extends depth range, the upper limit changing from 160 1o 140 m,

DNSTRIBUTION. — Cosmopolitan, 140-2110 m. Miocene (New Zealand, BUCKERIDGE, 1983).

Genus ROSTRATOVERREUCA Broch, 1922

Verruca "Sectio Restrado-verreca”™ Broch, 1922 208,
Verruen (Ronratoverrica) - FOSTER, 1978 62,
Rostratoverruca - TEVEA, 1987: 1813,
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DIAGNDSIS. — Vermucids with apex of rostrum removed from margin; fixed scutum withoul myophore;
operculum sub-parallel 1o base.

TY¥PE SPECIES. — Verrioa nexa Darwin, 1834: 532, Weat Indies, &0 m,

SPECIES. — The following 8 species are assigned to this genus: Rostratovernica conchula (Hoek, 1913), Timor
Sca; R. intexta (Pilsbry, 1912), Indian Ocean - Western Pacific: R koehleri (Gruvel, 1907), Bay of Bengal;
K. kruegeri (Broch, 1922), Western Pacific; R. murraye (Stubbings, 1936), Zanzibar; R. rexa (Darwin, 1854),
West Indies; R. sewelli (Swbbings, 1936), Zanzibar, K. malevichi Zevina, 1988, Sowh Pacific.,

STRATIGRAFPHIC RANGE. — Recent.

DusTRIBUTION. — Weat Indies and Indo-Wesa Pacific, 60-3250 m.

Rostratoverrica infexta (Pilshry, 1912)
Fig 8 c-dl.

Verruca indexfa Filshry, 19012 200: 1916; 47, — MLsson-CanTeLL, 1927 TT4; 1929: 468, fig. 3. — STuBBRRGS, 1940:
380,

Verruca conchiela Hock, 1913 146, figs 14-15

Verruca [ Rostrafoverneca) pilexia - ROSELL. 1989 26, pl. 7 f-g: 1991: 33,

Rostratoverruca infexfa - BUCKERIDGE, 1994: 119, fig 14 a-f.

MATERIAL EXAMINED. — New Caledonim. Havirro 1 stn CP B30, 217435, 166°3WE. 541-580 m, 19.3. 1994
4 specimens. on sponge. — Sin CP 850, 21°43'S, 166°30E, 341-380 m, 19.3.1994; 4 specimens. on sponge.

Loyalty Ridge. MusorsTOM 6; sin CP 435, 21°00°8, 167°26'E, 260 m, 20.2.198%: | specimen, on octocoral.

Indonesia. KarUBAR: sin CP 25, 05°30°5, 132°50E. 336-346-m, 26.10.1991: | specimen, on sponge. —
Sin CF 62, 09%01'S, 132%42'E, 246-253 m, 1.11.1991: 3 specimens, on actocoral. — Stn CP 69, 08°42°%, 131753'E,
356-368 m, 2.11.19%91: 4 specamens. on ¢oral.

Yanuatu. MusorsToM 8: stn CP 1028, 17°54'S, 168°40°E, 624-668 m, 28.9.199%4: 2 specimens, on cidaroid spine.

NW Australia. “Seela™ sin 116-84, 15°44°%, [20PIWE, 430-446 m, 7.4. 1982 | specimen, on a scalpellid. —
Sin 1000-86, 1R*43'S, 116"3I5E, 610-612 m, T.4.1982: 2 specimens. — 5in 254-95, [8°49°5. 12C40E, 396-440 m,
10.2.1984; 2 specimens, on hexactinellid sponge. — S5tn 909-B6, 13°33'5, 122°14'E. 494-4%6 m, 13.2.1984:
2 specimens, on cidaroid spine. — Sin 967-85, 16°56'S, 119°54'E, 436 m, 22.2.1984: 3 specimens, on hexactinellid
sponge spicules. — Stn 968-83, 16°56'5. 119°53E, 436 m, 22.2.1984: 1 specimens. on hexactinellid. — 5in 233-95,
16°56'5. 119°55'E. 436 m. 22.2.1984: | specimen, on hexactinellid. — 5Stn 9o6-85, 18°00°5, 118°10°E, 436 m,
24.2.1984; | specimen, on gastropod.

DIAGNOSIS, — Rostratoverruca with movable tergum and scutum cach with 3 anticular ribs; operculum sub-
paralle] to base,

DiscussIoN. — Although this material is consistent with that described in BUCKERIDGE (1994), some
specimens provide evidence of the colour of the shell, which in the samples from station CP 435 15 a distinet
maottled, reddish-brown on white. In BUCKERIDGE (1994), the shell 15 described as “cream-white”. The lack of
colour or patterning in many collections may be atributed to the preservatives causing colour fade. One specimen
wis found growing within the coral Madrepora oculata. The vermucid had evidently reached adult size without being
overgrown by the coral, indeed, the action of the cirm appear to have either prevented deposition. or eroded the coral
skeleton near the verrucid orifice (fig. &d).

DisTrIBUTION, — Indo-Pacific, 194- 1002 m.

Rostratoverruca kruegeri (Broch, 1922)
Verrmca Krdigert Broch, 1922: 305, figs 4344,

Verruca (Rostrafoverrucal krilgeri « BROCH, 1932 db.
Rostrarovereica bricegert - BUCKERIDOE, 1994: 121, fig 15 a-f
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FIG. 8. — Vermucidae: Scanning Electron Microscope Photographs,
&b, Altiverruca nitida (Hoek, 1883): &, complete shell (dorsal view, x 15); b, complete shell (fixed opercula view, x 15),
Material from Sin CP 30
e-d., Restratoverruca intexta (Pilsbry, 1912 ¢, complete shell (dorsal view, x 19). Material from Stn CP 69; d. shell

::n:l'-':'ing within the coral Madrepora oculata, note vertical grooves in the coral adjacent 1o the verrucid orifice,
possibly caused by cimal movement (dorsal view, x 15). Material from Sin CP 455,

e-i, Verruca jago sp. nov.: e, complete shell (carmo-rostral view, x 370 I complete shell (dorsal view, x 37); g, detail of

operculum from f (x 93); b, detail of porous surface from g. note desiccated crganic material in centre of some pores
(x S000; 1, detail of pore from h (x 4000). Matenial from 11°51'S, 43°ME.

E'-U-'I‘_EFEML EXAMINED. — Yanwatu. MusorsTom §: an CP 973, 19721'5. 169°2TE, 460-480 m, 22.9.]1994:
Al specimens, on cadaroid spines. — Sia CP 974, 19°21'S, 169°28°E, 492-520 m, 22.9.1994: 66 specimens, on
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cidaroid spines. — Sm CP 975, 19°23'5. 169°28'E. 536-566 m, 22.9.1994: 4 specimens, on cidaroid spines, —
Sin CP 1107, 15*06°5, 167°15°E, 397-402 m, 7.10.1994: 105 specimens, on cidaroid spines. — Sin DW 1108, 15°04'S,
167°15'E, 425-455 m, 7.10.19%4: 65 specimens, on cidaroid spines

DIAGNOSIS. — Rostratoverruca with fixed scutum and tergum possessing weak longitudinal ribbing: movable
tergum and scutum each with 4 articular ribs,

DISCUSSION. — This material is consistent with that described in BUCKERIDGE (1994). In addition, it extends
the bathymetric range from 290 to 566 m.

DISTRIBUTION. — Western Pacific, 233-566 m.

DISCUSSION

DISTRIBUTION. — The material studied in both this paper and in BUCKERIDGE (1994) was collected from
depths ranging between 223 and 3680 m. This study extends the bathymetric ranges for the Indo-Southwest Pacific
region, as provided in BUCKERIDGE (1994). The following provides a broad appreciation of the current known
bathymetric distribution of verrucid genera for this region:

Genus Depth range (m) Mean (m) No. of Stas
Altiverruca 412-3680 1140° 65
Melavernica 203-2110 720 154
Verruoa 196-620 377 &
Hrockiverruoa 270-T 00 435 7
Carmeraverruca AR50 415 Fi
Rosfratovermicn 222-668 436 a5

'mjr 2 specimens of Altrverruca were recovered from depihs less than 510 m

In the following table. data from this paper and BUCKERIDGE (1994) are combined to provide an overview of
the geographic distribution of verrucid species in the Indo-Pacific region. Verrucid genera listed in the table
(horizontally) are, respectively: Verruca, Altiverruca, Cameraverruca, Brochivermica, Metaverruca, and Rostraro-
VETTHCEL

Material recovered from waters off:
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ENDEMISM. — A number of verrucid taxa are known from only one location, ofien by a unique specimen. It is
reassuring then that some of the rarer taxa. described in Buckerince (1994), after further collecting, have had their
geographic ranges extended, e.g. Mefavermica defayeae, Metavermica plicara. The areas with highest biodiversity are
also characterised by high verrucid endemism: Vanuatu has two, Loyalyy Ridge one, and New Caledonia 1wo
endemic species. These three localities are situsted in a ransition area belween tropical and subtropical zones: in
addition, the ocean bathymetry is characterised by numerous highs of volcanic origin, in all providing ideal
opportunities for speciation. Although the abundance of taxa recovered from waters off New Caledonia and Vanuam
mark this region as one of extraordinary verrucid diversity, [ am also confident that this reflects the exiensive and
comprehensive collecting programme undenaken in the area by MUSORSTOM.

SUBSTRATE. — Verrucids are generally not particular in their choice of substrate, the most common being the
abundant benthic debns (generally small pebbles) found a1 many stations, although broken shell material has also
been utilised. Both Metavernica recra and Metaverruca pacifica have been found living on gastropaxd shells inhabited
by parapagund crabs. These two large verrucids, like many cirripedes, are commensals, and are likely 1o have
benefited from the feeding habits of their hosts. Some verrucids appear 1o be host specific, in particular
Brochiverruca species, which are always found attached 1o cnidanians, and Rostratoverruca kruegeri, always found
attached to cidaroid spines.
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