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ABSTRACT

The cirripeds sampled by the N. O. Jean Charcot from the Azores region
include chirry-four species: twenty lepadomorphs, eight verrucomorphs and
six balanomorphs. Among thesc are two new species: Arcascalpellum epankos
n.sp. and Tesseropora arnoldi n.sp. and several little known species. "The family
Verrucidae is revised, and a key to the genera is included. Verruca and
Metaverruca are rediagnosed, two new genera are proposed: Newmaniverruca
n.g. and Costasoverruca n.g. A list of recent species of Verrucidac is provided,
reported with keys to all of the species. Forty-five species of cirripeds are
reported from the Azores region, of which one third are endemic.

RESUME

Cirripedes (Crustacea) de la « Campagne Biagores » dans la région des Agores,
avec une révision des genres de Verrucidae. Les cirripédes recueillis par le N. O.
Jean Charcot dans la région des Agores comprennent trente-quatre especes :
vingt Lépadomorphes, huit Verrucomorphes et six Balanomorphes. Parmi
eux, deux especes sont nouvelles : Arcoscalpellum eponkos n.sp. et Tesseropora
arnoldi n.sp., et plusieurs peu connues. Les Verrucidac sont révisés et une clé
des genres est incluse. Verruca er Metaverrucat font Uobjer d'une diagnose
émendée et deux nouveaux genres sont proposés : Newmaniverruea n.g. et
Costatoverruca n.g. Une liste des espéces actuelles de Verrucidae est fournie,
ainsi que des clés pour toutes les espces. Quarante-cing espéces de cirripédes
sont signalées de la région des Agores, dont le tiers est endémique.
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INTRODUCTION

The “Campagne Biagores” undertaken by the
N. O. Jean Charcot and directed by Dr Jacques
Forest, sumpled the Azores Region from the
intertidal to the abyssal zone (4700 m), especially
along the Mid-Adantic Ridge. During the cruisc
at the West European Basin deep-sea samples
were collecred.

The decp water fauna of the Azores region is bet-
ter known than that of shallow waters. This is
the result of dredging by the Challenger, [Hiron-
delle, Princesse Alice, Travaillenr, Talisinan, and
more recently by the Meteor (Hoek 1883;
Aurivillus 1898; Gruvel 1900a, b, 1902a, 1920;
Young in press), The species found in shallow
waters were described by Pilsbry (1916),
Newman & Ross (1977) and Baker (1967). The
latter paper by Baker is based on collections from
the Chelsea Expedition ar S3o Jorge Island.

The present study describes the cirriped species
collected during the “"Campagne Biagores” from
intertidal to abyssal depths. The verrucids collec-
ted during this cruise form the basis for a review
and revision of the Verricidae.

All the specimens are déeposited in the Muséum
national d’Histoire naturelle, Paris (MNHN),
the Museu Nacional do Rie dc Janeiro (MNR])
and the United States National Museum
(USNM).

Abbreviations used are as follows:

d total length;
rc rostro-carinal diameter,

EARLY STUDIES ON THE BARNACLES
OF THE AZORES

The barnacles from the Azores region were col-
lected first by H. M. S. Challenger, which dred-
ged around the archipelago. Hoek (1883)
described two new specics, Scalpellum acurum
and Dichelaspis sessilis. Aurivillius (1898) descri-
bed nineteen species from this region based on
collections from the campagnes of Hirondelle and
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Princesse Alice: Scalpellum debile, S. rigidum,
S. mamillatum, S. anceps, S. molle, S. erectum,
S. grimaldii, S. calyculus, S. falcatum, S. incisum,
S. pusilum, Poccilasma unguiculus, Verruca recta,
V. costata, V. az’l]mzlis, V. inermis, V. crenata,
Vo cornura and V. seulpea.

Gruvel (19002, b) described the species collected
by the Travaillewr and Talisman later described in
deail (Gruvel 1902a), Tn the present scudy eighr
species ncw to the Azores are redescribed:
S edwardsii, S. recurvitérgum, S. atlanticum,
S, striatum, S. lutewin, V. erecta, V. trisuleara and
V. linearis. In addition S. regium Thomson,
1873, and V. strimia (Miller, 1776) were repor-
ted from this region. Gruvel also reporred
S. gigas Hoek from the Azores region, but the
cootrdinatcs présentcd appear to rcpresent Speci—
mens collected off the coast of France,

Pilsbry (1916) described Megabalanus tintinna-
bulum azoricus and recorded Balanus trigonus
Darwin, 1854, and Chthamalus stellatus stellatus
(Poli, 1791), all of which are shallow water spe-
cies.

Gruvel (1920) provided the most completc study
of the barnacles from the Azores, based on a
seties of collcctions made by the yachts of
S. A. S. le Princc de Monaco. He reported
thirty-seven shallow and deep water species, and
added new information regarding the following
specics: . valgare Leach, 1824, S. velutinum
Hoek, 1883, S. alboranense Gruvel, 1920; S, gra-
cile Hocek, 1907a, S. pilshryi Gruvel, 1911,
V. spengleri Darwin, 1854, B. amplitrite Darwin,
1854, and B. spongicola Brown, 1844,

A collection made in the shallow warers of Sio
Jorge Island (Baker 1967) confirmed the occur-
rence of C. stellatus, B. trigonus, B. tintinnabulum
azoricus, and V. spengleri. Baker (1967) reported
the presence of Tetraclita squamosa élegans
Darwin, 1854. However, Newman & Ross
(1977) indicated thar 7. squamosa elegaiis likely
represents a new species, lesseropora atlantioa.
Zevina (1976) recorded S. vitrewm Hock, 1883,
and §. muchelottianum Seguenza, 1876, from the
Azores and described S. limpidus from off nor-
theast of this archipelago.

Young (in press) studied the fauna of the Great
Meteor Bank and recorded Heteralepas microsto-
ma (Gruvel, 1901) from this region.

ZOOSYSTEMA -« 1998 - 20 (1)



THE SPECIES FROM THE “CAMPAGNES
BIACORES”

Order PEDUNCULATA Lamarck, 1818
Suborder HETERALEPADOMORPHA
Newman, 1987
Family HETERALEPADIDAL Nilsson-Cantell, 1921
Genus Heteralepas Pilsbry; 1907a

Heteralepas microstoma (Gruvel, 1901)

Alepas microstoma Gruvel, 1901: 259; 1902b: 282,
pl. 24, figs 1B, B’, 7, 8; 1905: 162, fig. 180.

MATERIAL EXAMINED. — Stn 73, 1 specimen,
tl: 2.4 cm, on a gorgonian, MNHN Ci 2562.

REMARKS

Hereralepas microstomu is a common species from
the Azores and Madeira Archipelagos, and the
Great Meteor Seamounts (Young in press). It
ranges from depths of 269 to 623 m, but more
commonly around 300 m, forming large aggre-
gations usually fixed on the stem of octocorals.

Suborder LEFPADOMORPHA Pilsbry, 1916
Family OXYNASPIDIDAE Gruvel, 1905
Genus Oxynaspis Darwin, 1852

Oxynaspis patens Aurivilius, 1894

Oxynaspis patens Aurivillius, 1894: 38, pl. 3, figs 1-2,
pl. 6, figs 13-15; pl. 8, fig. 9. — Tawon 1940: 476,
fig. 16. — Pilsbry 1907a: 79. — Weisbord 1979: 39,
pl. 3, fig. 6-9. — Zevina 1982: 36, fig. 26.

MATERIAL EXAMINED., — Stn 89, 2 specimens, t:
0.9-1.0 cm, MNHN Ci 2563.

REMARKS

Oxynaspis patens was described by Aurivillius
(1894) based on specimens from Anguilla Island,
Antilles, berween depths of 125-355 m, and later
recorded from the Bahamas (Pilsbry 1916), and
Josephine and Great Meteor Seamounts, between
170-300 m (Young in press). The record of this
species from the Azores confirms its occurrence
in the Eastern Adantic (Fig. 1).
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Oxynaspis celata Darwin, 1852

Oxynaspis celata Darwin, 1852: 134, pl. 3,
fig. 1. — Gruvel 1905: 103, fig. 114. — Nilsson-Cantell
1921: 226, fig. 37.

MATERIAL EXAMINED. — Stn P44, 1 specimen
without carina, MNHN Ci 2536.

REMARKS

This specimen may be identified with certainty
as O. celata, but lacking in the carina, the sub-
species cannot beridentified. Based on the geo-
graphical distribution (Fig. 2), it is probably
O. celata s.str.

Bacon (1976) and Leta & Young (1996) accor-
ded species status for Q. celuta hirtae Totton,
including all of the teferences to O. celata from
the Western Atlantc. Figure 2 presents the gene-
ral distribution of the O. celuta group, including
the distribution of O. hirtae.

Family POECILASMATIDAE Annandale, 1909
Genus Poecilasma Darwin, 1852

Poecilasima aurantia Darwin, 1852

Poecilitsma anrantia Darwin, 1852: 105, pl. 2, fig. 2.

Poecilasma Kempferi var. awrantivm — Gruvel 1902a;
31, pl. 4, figs 1-2; 1905: 115, fig..129. — Welter
1922: 79.

Poecilasma kaempferi aurantia — Zevina 1982: 98,
fig. 86m.

MATERIAL EXAMINED. — Stn 62, 9 specimens,
t: 0.5-1.8 cm, MNHN Ci 2559, MNR] 8869. —
Stn 148, 14 specimens, tl: 0.5-1.2 cm, MNHN
Ci 2575, MNR]J 8870. — Stn 157, 10 specimens,
tl: 0.4-1.2 cm, MNHN Ci 2581, MNR] 8871. —
Stn 139, tspecimen, t: 1.5 em, MNHN Ci 2583, —
Stn 180, 2 specimens, tl: 1.1-1.3 cm, MNHN
Ci 2665. — Sin 199, 2 specimens,
tl: 0.8-1.1 em, MNHN Ci 2609. — Sin 237, 8 speci-
mens, t; 0.4-1.0 cm, MNHN Ci 2628.

REMARKS

Some of the species assigned to Poecilasma
kacmpferi group are questionable, because most
of them do not have readily diagnostic characters
(Young in press). The specimens herein studied
are assigned to P aurantia. All of the specimens
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examined agree to Darwin’s (1852) description
of P aurantia, and the type locality of this species
is the Madeira Archipelago. A revision of this
group is needed.

Genus Glyptelasma Pilsbry, 1907a

Glyptelasma hamatum (Calman, 1919)

Megalasma (Glyptelasma) bamatum Calman, 1919:
370, figs 5-7. — Nilsson-Cantell 1927: 770, fig. 12;
1928: "’3 fig. 11: 1931: 105 1934: 49; 1955:
219. -W&lsbord 1979: 48, pl.5. figs 1-2, pl. 14,
fig. 3. ~ Zevina 1982: 93, fig. 83.

Megalasma hamatum — Zevina 1969: 67; 1976: 1155.

MATERIAL EXAMINED. — Stn 180, 1 specimen,

d: 0.8 cm, MNHN Ci 2666. — Stn 202, 16 speci-
mens, t: 0.9-2.5 cm, MNHN Ci 2613, MNR]
8872. — Stn 227, 1 specimen, tl: 1.8 cm, MNHN
Ci 2624.

REMARKS

Glyptelasma hamatum is defined by the pair of
short, hook-like processes on the prosoma and
by the filamentary appendage at the base of cir-
rus L

This species has a circumwropical distribution,
occurring between depths of 457 and 3778 m
(Weisbord 1979) and was recorded previously in
the Eastern Adantic from the Cape Verde Islands
(Calman 1919) and off Sierra Leone
(Nilsson-Cantell 1927; Fig. 1).
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Fie. 1. — Geographic distribution of Oxynaspis patens Aurivillius (s), Glyptelasma hamatum Calman (x), Arcoscalpellum tritonis

(Hoek) (A} and Hexelasma americanum (Pilsbry) (e).
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Family LEPADIDAE Darwin, 1852
Genus Lepas Linnacus, 1758

Lepas anatifera Linnacus, 1758

Lepas anatifera Linnacus, 1758: 668. — Darwin 1852:
73, pl. 1, fig. 1, 1a-c. — Pilsbry 1907a: 79, pl. 9,
figs 3-5.

Lepas (Anatifa) anatifera — Zevina 1981: 17, fig. 8.

MATERIAL EXAMINED, — Stn L7, 10 specimens, tl:
0.9-2.5 cm, MNHN Ci 2539.

REMARKS

Lepas anatiféra is a species commonly found atta-
ched to floating objects (Pilsbry 1907a;
Weisbord 1979).

Lepas pectinata Spengler, 1792

Lepas pectinata Spengler, 1792: 106, pl. 10, fig. B,
2a-c. — Darwin 1852: 85, pl. 1, figs 3, 3a. — Pilsbry
1907a: 81, pl. 8, figs 4-6. 8,

Lepas (Anarifa) pectinata - Zevina 1981: 15, fig. 6.

MATERIAL EXAMINED, — Stn L7, 7 specimens, tl: up
to 1.0 cm, MNHN Ci 2540. — Stn 120, 16 speci-
mens, tl: up o0 0.6 cm, MNHN Ci 2565. — Stn 131,
more than 100 specimens, up to 0.7 cm, MNHN
Ci 2569, MNR] 8873.

REMARKS

Lepas pectinata is a species commonly found atta-
ched to Hoating objects, including floating deta-
ched algae (Pilsbry 1907a; Weisbord 1979). The
specimens, from depths of 2100 and 2120 m,
clearly represent situations where derached algac
(Sargassum) sank to this depth or were erro-
neously picked up during dredging work, since
L. pectinata and Sargassum do not live at these
depths.

Genus Conchoderma Olfers, 1814

Conchoderma auritum (Linnaeus, 1767)

Lepas aurita Linnacus, 1767: 1110.

Conchoderma aurttum - Darwin 1852: 141, pl. 3,
figs 4, 4a-c. — Pilsbry 1907a: 99, pl. 9, fig. 2. — Zevina
1981: 26, fig, 15.
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MATERIAL EXAMINED. — Ponta Delgada, 3 specimens,
tl: 1.3-2.0 cm, MNHN Ci 2656.

REMARKS

Conchoderma auritum is commonly found on
whales and ships, and also on turtles (Pilsbry
1907a; Weisbord 1979). The specimens from
“Ponta Delgada” were collected attached to the
hull of N. O. fean Charcot.

Suborder SCALPELLOMORPHA
Newman, 1987
Family CALANTICIDAE Zevina, 1978
Genus Smlium Gray, 1825

Smilium acutum (Hoek, 1883)

Scalpellum acutum Hoek, 1883: 80, pl. 3, fig. 19;
pl. 8, fig. 12; 1907a: 64, pl. 7, fig. 1. — Gruvel 1920:
12, pl. 2, fig. 7.

Smilium acyium — Newman & Ross 1971: 38,
textlig. 12, pl. 5F (synonymy). — Foster & Buckeridge
1995a: 166, fig. 1c,

MATERIAL EXAMINED., — Stn 179, 4 specimens, tl:
0.4-1.3 cm, MNHN Ci 2593, MNR] 8874.

REMARKS

Smilium acurum is a world-wide species
(Newman & Ross 1971). In the Eastern Atlanric
it has been recorded from the West European
Basin, off Morocco, Cape Verde, Madeira, and
also the Azores (Hoek 1883;: Calman 1918;
Gruvel 1920; Foster & Buckeridge 1995a;
Fig. 2).

Family SCALPELLIDAE Pilsbry, 1907a
Subfamily SCALPELLINAE Pilsbry, 1907a
Genus Scalpellum Leach, 1817

Scalpellum scalpellum Linnaeus, 1767

Lepus scalpellum Linnaeus, 1767: 1109,

Scalpellum scalpellum — Darwin 1852: 222, pl. 5,
fig. 15. — Pilsbry 1907a: 16. — Nilsson-Cantell 1978:
16, figs 6-7. - Zevina 1981: 94, fig. 5.

MATERIAL EXAMINED. — Stn 260, 27 specimens, tl:
up to 1.7 em, MNHN Ci 2654, MNR] 8875.
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REMARKS

Scalpellum scalpellum is a common species along
the European and North African coasts. It ranges
from depths of 10 10 540 m, but occurs more
commonly between 30 and 200 m

(Nilsson-Cantell 1978).

Subfamily MEROSCALPELLINAE Zevina, 1978
Genus Neoscalpellum Newman et Ross, 1971

Neoscalpellum debile (Aurivillius, 1898)

Scalpellum debile Aurivillius, 1898: 189. — Gruvel
1905: 27; 1920: 31, pl. 5, figs 13-15, pl. 7, fig. 1.

Scalpellum edwardsii Gruvel, 1900a; 189; 1902a: 63,
pl. 2, figs 3B, 16; 1905: 28, fig. 27.

Scalpellum dicheloplax Pilsbry, 1907a: 70,
fig. 28a-c. — Hoek 1914: 4.

Scalpellum dicheloplax benthophila Pilsbry, 1907a: 73,
fig. 28d.

Scalpellum alboranense Gruvel, 1920: 33, pl. 5,
figs 4-6.

Neoscalpellum debile — Newman & Ross 1971: 96,
figs 49-50.

MATERIAL EXAMINED. — Stn 131, 3 specimens, tl:
1.0-1.1 em, MNHN Ci 2568. — Stn 202, 1 speci-
men, tl: 0.8 cm, MNHN Ci 2614. — Sin 245, 2 spe-
cimens, tl: 0.6-1.2 cm, MNHN Ci 2708. — Sto 249,
2 specimens, tl: 0.8-2.3 cm, MNHN Ci 2642. —
Stn 250, 1 specimen, tl: 3.3 an MNHN Ci 2646.

REMARKS

Neoscalpellum debile was discussed by Newman
& Ross (1971: 96) and Young (in press). It has a
North Atlantic distribution, with several records
from the Azores Region (disrribution map in
Young, in press).

Subfamily ARCOSCALPELLINAE Zevina, 1978
Genus Arcoscalpellum Hoek, 1907a

Arcoscalpellum michelottianum

(Seguenza, 1876)

Scalpellum michelattianum Seguenza, 1876: 381, pl. G,
figs 15-25, pl. 10, fig. 26.

Scalpellum velutinum Hoek, 1883: 96, pl. 4,
figs 10-11, pl. 9, figs 7-9.
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Arcoscalpellum michelottianum — Newman & Ross
1971: 71, textfig. 34, pl. 9b (synonymy).

MATERIAL EXAMINED. — Stn 105, 1550 m, 1 speci-
men, tl: 1.3 cm, MNIIN Ci 2564. — Stn 180,
10 specimens, tl: 1.2-4.0 cm, MNHN Ci 2594,
MNR] 8876. — Stn 196, 6 specimens, tl: 1.9-3.1 cm,
MNHN Ci 2606, MNR] 8877.

REMARKS

This is one of the most common deep sea spe-
cies. It occurs world-wide, and there are several
records from the Eastern Atlantic (distribution
map in Young, in press) (Hock 1883; Gruvel
1902a, 1905, 1920; Nilsson-Cantell 1928).

Arcoscalpellum tritonis (Hoek, 1883)
(Fig. 1)

Scalpellum tritonis Hock, 1883: 122, pl. 5, figs 9-10,
pl. 10, fig. 10; 1884: 4. - Pilsbry 1907a: 34. — Broch
1953: 4.

Areoscalpellum tritonis — Newman & Ross 1971:
60. — Zevina 1978: 1350; 1981: 342, fig. 342.

MATERIAL EXAMINED. — Stn 66, 2 specimens, tl:
1.6-1.7 em, MNHN Ci 2663. — St 251, 1 speci-
oien, tl: 1.4 cm, MNHN Ci 2649.

REMARKS

The are no noteworthy differences between these
specimens and those from Siboga and from
Meteor (Hoek 1883; Young in press), except the
relative length and development of the inframe-
dian latus, which is more variable. The speci-
mens from the Mereor have the inframedian latus
a little higher than wide with the height almost
twice width in some specimens.

Avrcoscalpellum eponkos n.sp.
(Figs 3-4)

MATERIAL EXAMINED. — Holotype: stn 249, «l:
0.9 cm, MNHN Ci 2643, Paratypes: 2 specimens
from the same locality, tl: 0.4 and 0.6 cm, MNHN
Ci 26069.

ETYMOLOGY. — From the Greek, ¢ponkos (pregnant)
in reference to the inflated scurum.

DIAGNOSIS
Plates of capitulum approximate, thin, smooth,
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Fic. 2. — Geographic distribution of Oxynaspis celata group (m) (in the Western Atlantic, O. hirtae Totton and in the Eastern Atlantic,
O. celata Darwin s.s.), Smilium acutum (Hoek) () and Altiverruca gibbosa (Hoek) (e).
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except for strong longirudinal ridges ar basi-lace-
ral surface of carino-latus. Scutum conspicuously
inflated at basi-occludent area, with strong tetgal
arm. Caudal appendage uniarticulared.

DESCRIPTION

Female

Capitulum (Fig. 3A-D) covered by thin hairless
cuticle; length about twice width, capitulum
laterally compressed except for convex enlarge-
ment in scuta; carinal margin more convex than
occludent margin. Plates thin, smooth, except
for strong longitudinal ridges at basi-lateral area
of carino-latus and thin sparse growth lines.
Plates approximate.

Scutum (Fig. 3A-B) conspicuously inflated in
basi-occludent area, pronounced rergal arm
approximately one quarter length of rergal mar-
gin, shallow groove near the apex of upper-latus;
length twice width; all margins convex, except
for concavity at upper portion of luteral margin;
apex recurved, extending over tergum.

Tergum (Fig. 3A) triangular, apex conspicuously
recurved towards carina; basal margin almost
straight, occludent margin convesx; surface area
larger than that of scutum.

Carina (Fig. 3A, C) regularly arched, uniformly
broad, tectum flat, basal portion triangular,
Upper-latus (Fig. 3A) quadrangular; scutal mar-
gin longer than tergal; scutal margin concave,
others almost straighrt; carino-lateral more than
ewice width of carinal margin.

Carino-latus (Fig. 3A, C) penragonal, height
more than twice width, umbo near base of cati-
na, projecting slightly beyond carinal outline;
basi-lateral area with strong radial ridges. Plates
contiguous under carina, interdigitating,
Inframedian latus (Fig. 3A) triangular, not pro-
jecting, apex ut same height as upper-latus
height; height three times greater than width,
bordeted by low elevated ridge.

Rostro-lawus (Fig. 3A, D) higher than wide; basal
and scutal margins diverging, latter larger, with
slight apico-basal ridge separating plate into two
triangulat ateas.

Rostrum (Fig. 3D) elongated, almost two third
length of tostro-latus margin, thin, rounded at
top

Peduncle (Fig. 3A) shorr, length approximately
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one fifth thar of capitulum, covered by conspi-
cuous laterally elongated scales.

Labrum (Fig. 3E) with single row of thirty-six
small teeth. Palp (Fig. 3L) small, distally acumi-
nate, with sparse setae on all surfaces. Mandible
(Fig. 3F) with three teeth, lower angle denticula-
ted; distance between first and second tooth two
third that berween second and chird. Maxilla I
(Fig. 3G) with two steps, lower one projecting;
upper angle with two large and two smaller
spines, eighr inrermediate small spines directed
basally along cutting border below. Maxilla 11
(Fig. 3H) bilobed, witli simple setae along mar-
gins; maxillary gland not projecring.

Cirrus 1 (Fig. 31) with anterior ramus 0.70 length
of posterior one; lesset tamus with articles slightly
protuberant, clothed with numerous, simple
setae. Cirti 1I-VI with subequal to equal rami;
intermediate articles of cirrus VI (Fig. 3])
2.5 times as long as wide, armed with threc pairs
of simple setae and scattered small setac on ante-
flor margin, one o two sctac on postetior angle.
Caudal appendage (Fig. 3K) uniarticuluted,
short, about one fifth heighr of coxopodite, with
few simple serac at apex. Number of articles of
arri 1-VI and candal appendage is presented in
table 1.

TasLE 1. — Number of articles of cirri -V, and caudal appenda-
ge of Arcoscalpeilum eponkos n.sp. Holotype, stn 249. I-VI,
cirri 1 to VI; CA, caudal appendage; RC, right cirri; LC, left cirri;
+, broken ramus.

I Il )] v v VI CA

15/16 18/18 19+/20 23/21 21/20 1
20/21 22/22 1

RC 79
LC 610 1517 1819 21/214

REMARKS

Arcoscalpellum eponkos n.sp. is a small species, the
largest specimen reaching 9 mm in overall
height. The characteristic inflated scutum with a
tergal arm, longitudinal ridges restricted to the
basi-lateral surface of the carino-lateral, and the
uniarticulated caudal appendage distinguish this
species from all other species of Arcoscalpellum
s.str. Small specimens do not have the inflated
scutum, but the other characteristics are already
well developed.
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Fia. 3. — Arcoscalpelium eponkos n.sp, Holotype: A, B, lateral and rostral views; C, carinal view of the carino-lateral and base of
carina; D, rostral view of rostro-lateral and rostrum; E, labrum and palp; F, mandible; G, maxilla I; H, maxilla II; I, outline of cirrus I;
J, intermediate article of cirrus VI; K, caudal appendage. Scale bars: A-D, 1 mm; E-H, 0.1 mm; I-K, 0.2 mm.
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The lengthened inframedian latus and the high
carino-latus suggests that this species is closely
related to A. radiatum Rao et Newman, A. gryl-
lum Zevina, A. compositum (Zevina), A. galapa-
ganum (Pilsbry) and A. scalprum (Hock).
However, noneé of thesc species have a tergal arm
on the scutum, excepr for the A. seudptum, which
has a poorly developed arm. A. sculptum also has
strongly tidged plates.

Arcoscalpellim eéponkos nsp. is known only from
the type-locality, West European Basin, between
depths of 4620-4690m (Fig. 4).

Genus Planoscalpellum Zevina, 1978
Planoscalpellum limpidus (Zevina, 1976)

Scalpellum limpidus Zevina, 1976: 1152, fig. 2.

Plano.rml'/ml[um limpia'w — Zevina 1978: 1347; 1981:
187, fig. 131; 1993a: 125.

MATERIAL TXAMINED. — Stn 245, 1 specimen, tl:
1.0 cm, MNHN Ci 2640. — Stn 249, 1 specimen, tl:
1.0 cm, MNHN Ci 2645.

REMARKS

Planoscalpellum limpidus occurs at depths between
5001-5580 m. It was recorded originally from the
Azores (Zevina 1976) and later in the Anrtarctic
(Zevina 1993a) and Iberian Basin (Young in
press). The present new records extend the nor-
thern distribution to 45°5(0’N and indicate a shal-
lower depth of 4270 m. P2 limpidus is redescribed
and discussed in detail by Young (in press).

Genus Catherinum Zevina, 1978

Catherinum recurvitergum (Gruvel, 1900a)
(Figs 4-5)

Scalpellum recurvitergum Gruvel, 1900a: 190; 1902a:
67, pl. 2, figs 3h, 21-22; 1902¢: 523; 1905: 49,
fig. 54. — We%tner 1922: 72. — Nilsson-Cantell 1938:
8; 1955: 218. — Zevina 1976: 1155.

Catherinum recurvitergum — Zevina 1978: 1348;
1981: 245, fig. 181.
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MATERIAL EXAMINED. — Stn 202, 1 specimen and
1 scutum, tl: 1.6 cm, MNHN Ci 2616. — Sin 245,
3 specimens, tl: 1.1-1.3 cm, MNHN Ci 2641, MNR]
8878.

DESCRIPTION

Female

Capitulum (Fig. 5A-C) covered by thin hairless
cuticle; length twice its width, width uniform;
carinal and occludent margins convex, with same
curvature. Plates with thin, sparse growth lines,
with longitudinal ridges variously developed,
ridges absent in specimens up to 10 mm in
length, slightly elevated in specimens of about
13 mm, conspicuous and strong in specimens of
15 mm. Plates approximate, cuticle scparating
carina from ather plates.

Seutum (Fig. 5A) with occludent margin convex,
with shallow groove near apex of upper-latus;
scutal length twice width; tergal arm small, about
onc fitth length of tergal margin; tergal margin
equal to length of basal margin, wirh small upper
rim; carinal and occludent margins convex,
except for concavity at upper portion ol former;
apex curved, extending slightly over tergum.
Tergum (Fig. 5A) triangular, with longitudinal
ridges more developed at occludent area; basal
margin almost straighr, occludent margin
convex, carinal irregular; apex recurved in small
specimens, acute or croded and obtuse in large
specimens, slightly recurved toward carina; surface
area of tergum equal o that of scutum.

Carina (Fig. 5A, B) regularly arched, broader api-
caly, tectum slightly concave, bordered by two
low longitudinal ribs, basal portion rounded.
Upper-latus (Fig. 5A) pentagonal. Length of scu-
tal margin greater than cergal ong, former conca-
ve. All other margins essentially straight,
carino-lateral longest, followed in size by tergal
and inframedian margins. Apex with small upper
rim.

Rostro-latus (Fig. SA, C) wider than high; basal
and scutal margins diverging, scutal margin grea-
ter in length than basal targin, apico-basal ridge
separating plate into two triangular surfaces.
Carino-latus (Fig. 5A, B) pentagonal, higher
than wide, umbo near base of carina, umbo pro-
jecting slightly beyond carinal margin. Plates
contiguous under carina.
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Fic. 4. — Geographic distribution of Arcoscalpellum eponkos n.sp. (¥), Catherinum recurvitergum (Gruvel) (®) and Teloscalpellum

luteum (Gruvel) (H).

Inframedian latus (Fig. 5A) vase-shaped, umbo
subcentral, apical portion higher and wider than
basal portion.

Rostrum (Fig. 5C) elongate: length almost two
third that of rostro-latus margin; thin, apically
rounded,

Peduncle (Fig. 5A) about one quarter length of
capitulum, covered by conspicuous lengthened
scales.

Labrum (Fig. SD) with row of forty-four small
teeth. Palp (Fig. 5D) small, paddle-like, with
setae on all surfaces.

Mandible (Fig. SE) with three teeth, lower angle

ZOOSYSTEMA + 1998 « 20 (1)

denticulated; distance between first and second
teeth less than twice thar berween second and
third one.

Maxilla I (Fig. 5F) with straight border, two large
and thick spines at upper angle, nine moderate
to small spines directed downwards below.
Maxilla I (Fig. 5C) triangular with finely pinnate
setae along margins; maxillary gland projecting
prominently.

Cirrus I (Fig. 5H) with shorter ramus 0,75 length
of longer; articles little protuberant, clothed with
numerous simple setae.

Cirri 11-VI with subequal to equal rami, interme-
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diare articles of cirrus VI (Fig. 51, J) twice as long
as wide, wirh three or four pairs of simple setae
and scartered small serae on anterior margin,
pairs of serae more developed along rhe posterior
ramus; one to rwo-setae on posterior angle,
Caudal appendage (Fig, 5K) multarticulated
(7-8), almost twice length of protopod, simple
setae at distal point, a few setae on distal margins
of articles.

Number of articles of cirri I-VI and caudal
appendage is presented in table 2.

TaBLE 2. — Number of articles of cirri |-VI, and caudal appenda-
ge of Catherinum recurvitergum (Gruvel), stn 202. 1-Vi, cirri | to
VI; CA, caudal appendage; RC, right cirri; LC, left cirri; +, broken
ramus.

1 Il n v v VI CA

RC 8/10 17/19 14+/15+ 22/14+ 22/23 23/16+ 8
LC 8/10 16/16+ 20/22 12+/23 15+/22 23/23 7

REMARKS

The specimen described by Gruvel (1902a) is
11 mm in capirulum lengrh and was illustrated
wirhout longitudinal ridges. However, in his des-
cription Gruvel stated that the plates had conspi-
cuous radial lines.

The present specimens examined range from 10
to 16 mm in capitulum lengrh, and it is apparent
that the development of the longitudinal ridges
increases during onrogeny.

The smallest specimen (10 mm) has only a few
longitudinal ridges on the plates and the largest
(16 mm) has such ridges on all plates except for
the carina (Fig. 5A). Otherwise, the apex of the
recurved tergum noted by Gruvel (1902a) is not
as recurved in the specimens examined.
Catherinum recurvitergum was otiginally descri-
bed from rhe Azores from 3175 m (Gruvel
1900a; 19022) and subsequently only recorded
from eastern Atrica from 1289 m (Weltner
1922). Welrner did not describe or figure his
specimens. The specimens sampled are from the
type localiry. Azores region (Fig. 4), between
2900 and 4270 m, which extends the depth
range of this species.
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Genus Amigdoscalpellum Zevina, 1978

Amigdoscalpellum rigidum (Aurivillius, 1898)

Scalpellum rigidum Aurivillius, 1898: 189. — Gruvel
1905: 86. — Zevina 1976: 1155.

Sealpelium striarnm Gruvel, 1900a: 191 1902a: 77,
\. 2, fig, 3L 1905: 72, fig. 815 1920: 23, pl. 2,
igs 4-6, 9-11; pl. 7. fig. 11. — Nilsson-Cantell 1955:
219. — Belloc 1959: 3.

Amigdvscalpetlum rigidum — Zevina 1978: 1349;
1981 277, fig. 209.

MATERIAL EXAMINED. — Stn 174, 2 specimens, tl: 2.0
and 2.1 em, MNHN Ci 2590. — Stn 176, 1 speci-
men, tl: 2.7 cm, MNHN Ci 2592, — Stn 202,
17 specimens, «: 1.5-3.7 em. MNHN Ci 2615,
MNR]J 8879. — Stn 206, 1t specimen, tf: 2.5 cm,
MNHN Ci 2618, — Stn 227, 1 specimen, tl: 4.0 cm,
MNHN Ci 2625. — Stn 245, 1 specimen, tl: 2.6 cm,
MNHN Ci 2637, — Stn 251, 2 specimens, tl:
2.1-2.4 cm, MNHN Ci 2647.

REMARKS

Amigdoscalpellum rigidum appears to be a com-
mon deep-sea species from the Azores, Cape
Verde, and the lberian Basin, occurring between
depths of 1267-4400 m (Aurivillius 1898;
Gravel 1905; Young in press). It was also recor-
ded once from the Newtoundland Basin, from
1267 m (Aurivillius 1898). The new samples
extend its distribution to the West European
Basin. A. rigidm is redeseribed and discussed by
Young (in press).

Genus Trianguloscalpellum Zevina, 1978

Trianguloscalpellum ovale (Hoek, 1883)

Scalpellum regium var. ovale Hock, 1883: 109, pl. 5,
figs 5-6.
Trianguloscalpellum regium ovale — Zevina 1981: 311,
fig. 235.

MATERIAL EXAMINED. — Stn 249, 2 specimens, tl: 3.3
and 4.9 em, MNHN Ci 2644.

REMARKS

17 vvale is redescribed and discussed in detail by
Young (in press) who presents a key for the rela-
ted species. This new sample does not add any
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Fia. 5. — Catherinum recurvitergum (Gruvel). A, lateral view; B, carinal view; C, rostral view; D, labrum and palp; E, mandible;
F, maxilla I; G, maxilla Il; H, outline of cirrus [; I, J, intermediate article of anterior and posterior rami of cirrus VI; K, caudal appen-

dage. Scale bars: A-C, H, K, 1 mm; D-G, I-J, 0.2 mm.
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information about the North Atlantic deep sea
distribution of this species.

Trianguloscalpellum reginm (Thomson, 1873)

Scalpellum regium Thomson, 1873: 347 (parr); 1877:
4 (part). — Hoek 1883: 106, pl. 4, figs 3-5, pl. 9,
fig. 12, pl. 10, figs 1-2; 1884: 10, - Pilsbry 1907a: 28,
pl. 3, fig. 5 (part). - Gruvel 1912a: 2; 1920: 30, pl. 1,
fig. 7.

Secalpellum molle Aurivillius, 1898: 191. — Gruvel
1905: 76; 1920:29, pl. 5, figs 10-12. — Nilsson-
Cantell 1955: 218. — Zevina 1976: 1155; 1981: 309.
Trianguloscalpellum regium — Zevina 1978: 1350.
— Foster & Buckeridge 1995a: 167, figs 2A-D, 3.

Trianguloscalpellum reginm reginm — Zevina 1981:
309, fig. 234.

MATERIAL EXAMINED, — Stn 129, 3 specimens,
1.3-4.3 cm, MNHN Ci 2566. — Stn 202, 27 speci-
mens, tl: up to 6.4 em, MNHN Ci 2617, MNR]
8880. — Stn 245, 9 specimens, tl: 0.4-7.0 cm,
MNHN Cj 2638. — Sin 251, 3 specimens, tl:
1.7-5.4 cm, MNHN Ci 2648,

REMARKS

In the smaller specimens the upper flange of the
carino-latus does not appear to be as well develo-
ped as in the larger specimens described by
Young (in press). The roof of the carina changes
in shape from flar with a central elevation in
smaller specimens to flat with lateral ridges in
larger ones.

1. regium 1s redescribed in detail and discussed
by Young (in press). The present samples do not
add new information regarding its North
Atlantic deep-sea distribution.

Genus Zéloscalpellum Zevina, 1978

Teloscalpellum luteum (Gruvel, 1900a)
(Figs 4, 6)

Scalpellum luteum Gruvel, 1900a: 192; 1902a: 80,
pl. 2, fig. 11; 1905: 84, fig. 93. — Nilsson-Cantell
1955: 218. — Zevina 1976: 1155.

Teloscalpellum lutenm — Zevina 1978: 1350; 1981:
363, fig. 280).

MATERIAL EXAMINED. — Stn 129, 1 specimen, tl:
3.0 cm, MNHN Ci 2567.
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DESCRIPTION

Female

Capirulum (Fig. 6A, B) covered by thin hairless
cuticle; length less than twice its width, breadth
uniform; carinal margin more convex than occlu-
dent. Plates with strong longitudinal ridges and
thin, sparse growrh lines. Narrow cuticle separa-
ting most of plates.

Scutum (Fig. 6A) convex only at occludent area;
height less than twice width; lateral margin lon-
ger than basal, sinuous; basal and occtudent mar-
gins convex, tergal slightly concave; apex curved,
extending over tergum.

Tergum (Fig. 6A) triangular, with longitudinal
ridges developed only at occludent side; basal
margin almaost straight, occludent margin
convey, carinal with depressed area near the cari-
nal apex; apex obtuse, slightly wtrned roward
carina; surface area grearer than scutum.

Carina (Fig. 6A) regularly arched, tectum concave,
bordered by high longitudinal rib, basal portion
absent in specimen, therefore [ could not observe
its shape.

Upper-latus (Fig, GA) penragonal. Scutal and ter-
gal margins equal in length, former concave. All
other margins almost straight, carino-lateral lon-
gest, followed in size by tergal and inframedian
margins. Umbo subapical. Apex thickened, for-
ming upper ridged rim.

Rostro-latus (Fig. 6A, B) wider than high; basal
and scutal margins parallel, latter longer; apices
of plares overlapping.

Carino-latus (Fig. 6A) pentagonal, higher than
wide, umbo near basc of carina, not projecting
from carinal outline. Plates contiguous under
carina.

Inframedian latus (Fig. 6A) triangular, length
twice its width, apex slightly turned anteriorly,
with rim along carinal side.

Rostrum (Fig. 6B) absent.

Peduncle (Fig. 6A) about one half length of capi-
tulum, covered by conspicuous lengthened scales
and thick curicle.

Labrum (Fig. 6C, D) with row of small teeth.
Palp (Fig. 6C) small, acuminate, with few setae
oh upper margin and terminally. Mandible
(Fig. GE, F) with three teeth, with or without
large tooth berween first and second teeth, denti-
culated lower angle with few teeth; distance bet-
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Fic. 6. — Teloscalpellum luteumn (Gruvel). A, lateral view; B, carinal view; C, D, labrum and palp; E, F, mandibles; G, maxilla I;
H, maxilla I; I, cirrus I; J, intermediate article of cirrus VI; K, caudal appendage. Scale bars: A-C, H, K, 1 mm; D-G, |, J, 0.2 mm.
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ween first and second teeth twice distance bet-
ween second and third one; setulation absent,
only small scales on lower margin. Maxilla [
(Fig. 6G) with straight anterior border or upper
portion projecting slightly, with two large and
thick spines at upper angle, nine to twelve mode-
rate to small spines directed basally below.
Maxilla II (Fig. 6H) nearly quadrangular with
finely pinnate setae along margins; maxillary
gland projecting prominently.

Cirrus I (Fig. 61) with anterior ramus 0.65 of
length of posterior one; articles of shorter ramus
protuberant, bath rami clothed with numerous
simple setae. Cirri 1I-VI with equal rami, inter-
mediate articles (Fig., 6]} about twice as long as
wide, with threc or four pairs of simple setae and
scattered small setae on anterior margin, one o
two setae on posterior angle, one or two simple
setae on posterior margin, Caudal appendage
(Fig. 6K) muldarticulated (8), slightly longer
than protopod, with simple sctac at distal point,
few setae on distal margins of articles. Number
of articles of cirri 1-VI and caudal appendage is
presented in table 3.

TasLe 3. — Number of articles of cirri |-VI, and caudal appenda-
ge of Teloscalpelium luteum (Gruvel), stn 129. |-V, cirri | to VI;
CA, caudal appendage; RC, right cirri; LC, left cirri; +, broken
ramus.

| I ] v v VI CA

RC 9/10 12+/20 22/22 28/30 30/31 33/28 8
LC 910 1719 24/25 28/31 28/33 34/29 8

REMARKS

Teloscalpellum luteum (Gruvel) is known only by
one specimen, capitular length 20 mm, from the
type locality — Azotes — at 3175 m (Gruvel
1900a, 1902a). Gruvel did not illustrate the lon-
gitudinal ridges of the plates, bur did describe
this character. These longitudinal ridges are
conspicuous in the specimen studied,

The general shape of the capitular plates, espe-
cially the coronate upper-latus, agree with the
description of Gruvel (1902a). The basal portion
of the catina, where it meers the carinal latera, is
absent in the specimen and, therefore, 1 could
not observe the relationship of the carinal-latera.
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T luteum was collected in the same area as the
type specimens (Azores), and from a similar

depth (3056-3000 m; Fig. 4).

Order SESSILIA Lamarck, 1818
Suborder VERRUCOMORPHA Pilsbry, 1916
Family VERRUCIDAE Darwin, 1854
Genus Altiverruca Pilsbry, 1916

Altiverruca obliqua (Hoek, 1883)
(Figs 7-9)

Verruca obliqua Haocek, 1883: 143, pl. 12,
figs 15-17. — Weltner 1897: 274, — Gruvel 1905: 173,
fig. 191. — Hoek 1907b: 9.

Verruca obliqua, section D - Altiverruca — Pilsbry
1916: 40.

Altiverrica obliqua - Buckeridge 1994: 93.

Altivervuca vertica — Foster & Buckeridge 1995a; 180,
fig. 14.

MATERIAL EXAMINED. — Stn 180, 1 specimen
without eggs or larvae, rc: 0.6 cm, MNHN Ci 2595.

DESCRIFTION

Shell (Fig. 7A-C) white, smooth, growth lines
widely spaced, not projecting. Opercular valves
angularly placed, approximately 45° to basis
(Fig. 7D), Base calcareous. Rostrum and carina
(Fig, 7C) convex with apices projecting, latter
higher; surure sinuose. Fixed-tergum (Fig. 7B)
triangular, wider in middle, higher than
fived-scurum, with two well developed alate pro-
jections, little covered by radii-like projections of
adjoining plates, Fixed-scutum (Fig, 7B) triangu-
lar, with well developed alate projection on to
rostrum, covered by small radius-like projection
of this plate; internally smooth.

Scutum smaller than tergum, basal margin one
half length of tergum margin. Scutum (Fig. 7E)
with two articular ridges, and flat upper triangu-
lar projection at occludent margin; axial ridge
barely developed and curved; rostral area smooth.
[neernally, with deep depression for adductor
muscle; occludent margin with small tooth at
lower portion formed by second articular ridge.
Tergum (Fig. 7F) quadrangular, with three art-
cular ridges; axial ridge narrowest, intermediate
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