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ABSTRACT 
The cirripeds sampled by the N. O. Jean Charcot from the Azores région 
include thirty-four species: twenty lepadomorphs, eight verrucomorphs and 
six balanomorphs. Among thèse are two new species: Arcoscalpellum eponkos 
n.sp. and Tesseropora amoldi n.sp. and several litde known species. The family 
Verrucidae is revised, and a key to the gênera is included. Verruca and 
Metaverruca are rediagnosed, two new gênera are proposed: Newmaniverruca 
n.g. and Costatoverruca n.g. A list of récent species of Verrucidae is provided, 
reported with keys to ail of the species. Forty-five species of cirripeds are 
reported from the Azores région, of which one third are endémie. 
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RÉSUMÉ 
Cirripèdes (Crustacea) de la « Campagne Biaçores » dans la région des Açores, 
avec une révision des genres de Verrucidae. Les cirripèdes recueillis par le N. O. 
Jean Charcot dans la région des Açores comprennent trente-quatre espèces : 
vingt Lépadomorphes, huit Verrucomorphes et six Balanomorphes. Parmi 
eux, deux espèces sont nouvelles : Arcoscalpellum eponkos n.sp. et Tesseropora 
arnoldi n.sp., et plusieurs peu connues. Les Verrucidae sont révisés et une clé 
des genres est incluse. Verruca et Metaverruca font l'objet d'une diagnose 
émendée et deux nouveaux genres sont proposés : Newmaniverruca n.g. et 
Costatoverruca n.g. Une liste des espèces actuelles de Verrucidae est fournie, 
ainsi que des clés pour toutes les espèces. Quarante-cinq espèces de cirripèdes 
sont signalées de la région des Açores, dont le tiers est endémique. 
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I N T R O D U C T I O N 

The "Campagne Biaçores" undertaken by the 
N . O. Jean Charcot and directed by D t Jacques 
Fotest, sampled the Azores Région from the 
intettidal to the abyssal zone (4700 m), especially 
along the Mid-Atlantic Ridge. During the cruise 
at the West European Basin deep-sea samples 
were collected. 

The deep water fauna of the Azores région is bet-
tet known than that of shallow waters. This is 
the resuit of dredging by the Challenger, Hiron­
delle, Princesse Alice, Travailleur, Talisman, and 
m o r e t ecen t ly by the Meteor ( H o e k 1 8 8 3 ; 
Aurivillus 1898; Gruvel 1900a, b, 1902a, 1920; 
Young in press). The species found in shallow 
wate rs were desc r ibed by Pi lsbry ( 1 9 1 6 ) , 
Newman & Ross (1977) and Baker (1967). The 
latter paper by Baker is based on collections from 
the Chelsea Expédition at Sâo Jotge Island. 
The présent study desctibes the cirriped species 
collected during the "Campagne Biaçores" from 
intettidal to abyssal depths. The verrucids collec­
ted duting this cruise form the basis for a review 
and revision of the Verrucidae. 
Ail the spécimens are deposited in the Muséum 
national d'Histoire naturelle, Paris ( M N H N ) , 
the Museu Nacional do Rio de Janeiro (MNRJ) 
and the U n i t e d States N a t i o n a l M u s é u m 
(USNM). 

Abbteviations used are as follows: 

tl total length; 
rc rostro-carinal diameter. 

EARLY STUDIES O N T H E BARNACLES 
OF T H E AZORES 

The barnacles from the Azotes tegion were col­
lected first by H. M. S. Challenger, which dred-
ged a r o u n d the a rch ipe lago . H o e k (1883) 
desctibed two new species, Scalpellum acutum 
and Dichelaspis sessilis. Aurivillius (1898) descri­
bed nineteen species from this région based on 
collections from the campagnes of Hirondelle and 

Princesse Alice: Scalpellum débile, S. rigiZum, 
S. mamillatum, S. anceps, S. molle, S. erectum, 
S. grimaldii, S. calyculus, S. falcatum, S. incisum, 
S. pusilum, Poecilasma unguiculus, Verruca recta, 
V. costata, V. aequalis, V. inermis, V. crenata, 
V. cornuta and V. sculpta. 

Gruvel ( 1900a, b) described the species collected 
by the Travailleur and Talisman later described in 
détail (Gruvel 1902a). In the présent study eight 
species new to the Azores are redescr ibed: 
S edwardsii, S. recurvitergum, S. atlanticum, 
S. striatum, S. luteum, V. erecta, V. trisulcata and 
V. linearis. In addi t ion S. regium T h o m s o n , 
1873, and V. stromia (Mùllet, 1776) were repor­
ted from this région. Gruvel also r epor t ed 
S. gigas Hoek from the Azores région, but the 
cootdinates ptesented appear to represent spéci­
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), ail of which are shallow water spe­
cies. 

Gruvel (1920) provided the most complète study 
of the barnacles from the Azores, based on a 
séries of col lect ions made by the yachts of 
S. A. S. le Pt ince de Monaco . He repor ted 
thitty-seven shallow and deep watet species, and 
added new information regarding the following 
species: S. vulgare Leach, 1824, S. velutinum 
Hoek, 1883, S. alboranense Gtuvel, 1920; S. gra­
cile Hoek , 1907a, S. pilsbryi Gruvel , 1 9 1 1 , 
V. spengleri Darwin, 1854, B. amphitrite Darwin, 
1854, and B. spongicola Brown, 1844. 
A collection made in the shallow waters of Sâo 
Jorge Island (Baker 1967) confirmed the occur­
rence of C. stellatus, B. trigonus, B. tintinnabulum 
azoricus, and V. spengleri. Baker (1967) reported 
the présence of Tetraclita squamosa elegans 
D a r w i n , 1854 . However , N e w m a n & Ross 
(1977) indicated that T. squamosa elegans likely 
represents a new species, Tesseropora atlantica. 
Zevina (1976) recorded S. vitreum Hoek, 1883, 
and S. michelottianum 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 
Meteot Bank and tecorded Heteralepas microsto-
ma (Gruvel, 1901) from this région. 
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T H E SPECIES FROM T H E "CAMPAGNES 
BIAÇORES" 

Order PEDUNCULATA Lamarck, 1818 
Suborder HETERALEPADOMORPHA 

Newman, 1987 
Family HETERALEPADIDAE 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. 

M A T E R I A L E X A M I N E D . — Stn 73, 1 spécimen, 
t l : 2.4 cm, on a gorgonian, MNHN Ci 2562. 

REMARKS 

Heteralepas microstoma is a common species from 
the Azores and Madeira Archipelagos, and the 
Great Meteor Seamounts (Young in press). It 
tanges 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 LEPADOMORPHA 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. - Totton 1940: 476, 
fig. 16. - Pilsbry 1907a: 79. - Weisbord 1979: 39, 
pl. 3, fig. 6-9. - Zevina 1982: 36, fig. 26. 

M A T E R I A L E X A M I N E D . — Stn 89, 2 spécimens, tl: 
0.9-1.0 cm, M N H N Ci 2563. 

REMARKS 

Oxynaspis patens was described by Aurivillius 
(1894) based on spécimens from Anguilla Island, 
Antilles, between depths of 125-355 m, and later 
recorded from the Bahamas (Pilsbry 1916), and 
Joséphine 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 Atlantic (Fig. 1 ). 

Oxynaspis celata Darwin, 1852 

Oxynaspis celata D a r w i n , 1852: 134, p l . 3, 
fig. 1. - G r u v e l 1905: 103, fig. 114. - N i l s s o n - C a n t e l l 

1921: 226, fig. 37. 

M A T E R I A L E X A M I N E D . — S t n P44, 1 s p é c i m e n 

w i t h o u t c a r i n a , M N H N C i 2536. 

REMARKS 

This spécimen may be identified with certainty 
as O. celata, but lacking in the carina, the sub-
species cannot be identified. 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 O. celata hirtae Totton, 
including ail of the références to O. celata from 
the Western Atlantic. Figure 2 présents the gêne­
rai distribution of the O. celata group, including 
the distriburion of O. hirtae. 

Family POECILASMATIDAE Annandale, 1909 
Genus Poecilasma Darwin, 1852 

Poecilasma aurantia Darwin, 1852 

Poecilasma aurantia Darwin, 1852: 105, pl. 2, fig. 2. 

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

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

M A T E R I A L E X A M I N E D . — Stn 62, 9 spécimens, 
tl: 0.5-1.8 cm, MNHN Ci 2559, MNRJ 8869. — 
Stn 148, 14 spécimens, tl: 0.5-1.2 cm, M N H N 
Ci 2575, MNRJ 8870. — Stn 157, 10 spécimens, 
tl: 0.4-1.2 cm, MNHN Ci 2581, MNRJ 8871. — 
Stn 159, 1 spécimen, tl: 1.5 cm, MNHN Ci 2583. — 
Stn 180, 2 spécimens, tl: 1.1-1.3 cm, M N H N 
Ci 2665. — Stn 199, 2 spécimens, 
tl: 0.8-1.1 cm, MNHN Ci 2609. — Stn 237, 8 spéci­
mens, tl: 0.4-1.0 cm, MNHN Ci 2628. 

REMARKS 

Some of the species assigned to Poecilasma 
kaempferi group are questionable, because most 
of them do not have readily diagnostic chatacters 
(Young in press). The spécimens herein studied 
are assigned to P. aurantia. Ail of the spécimens 
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examinée! agrée 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 (Caïman, 1919) 

Megalasma {Glyptelasma) hamatum Caïman, 1919: 
370, figs 5-7. - Nilsson-Cantell 1927: 770, fig. 12; 
1928: 23, fig. 11; 1931: 10; 1934: 49; 1955: 
219. - Weisbord 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 spécimen, 

tl: 0.8 cm, MNHN Ci 2666. — Stn 202, 16 spéci­
mens, tl: 0.9-2.5 cm, M N H N Ci 2613, MNRJ 
8872. — Stn 227, 1 spécimen, 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 I. 
This species has a circumtropical distribution, 
occurring between depths of 457 and 3778 m 
(Weisbotd 1979) and was recorded previously in 
the Eastern Atlantic from the Cape Verde Islands 
( C a ï m a n 1919) and off Sierra Leone 
(Nilsson-Cantell 1927; Fig. 1). 
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Family LEPADIDAE Darwin, 1852 
Genus Lepas Linnaeus, 1758 

Lepas anatifera Linnaeus, 1758 

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

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

M A T E R I A L E X A M I N E D . — Stn L7, 10 spécimens, tl: 
0.9-2.5 cm, M N H N Ci 2539. 

REMARKS 

Lepas anatifera is a species commonly found atta-
ched to f loa t ing objects (Pi lsbry 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 (Anatifa) pectinata - Zevina 1981: 15, fig. 6. 

M A T E R I A L EXAMINED. — Stn L7, 7 spécimens, tl: up 
to 1.0 cm, MNHN Ci 2540. — Stn 120, 16 spéci­
mens, tl: up to 0.6 cm, MNHN Ci 2565. — Stn 131, 
more than 100 spécimens, up to 0.7 cm, MNHN 
Ci 2569, MNRJ 8873. 

REMARKS 

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

Genus Conchoderma Olfers, 1814 

Conchoderma auritum (Linnaeus, 1767) 

Lepas aurita Linnaeus, 1767: 1110. 

Conchoderma auritum - Darwin 1852: 141, pl. 3, 
figs 4, 4a-c. - Pilsbry 1907a: 99, pl. 9, fig. 2. - Zevina 
1981: 26, fig. 15. 

M A T E R I A L EXAMINED. — Ponta Delgada, 3 spécimens, 
tl: 1.3-2.0 cm, M N H N Ci 2656. 

REMARKS 

Conchoderma auritum is commonly found on 
whales and ships, and also on tuttles (Pilsbry 
1907a; Weisbord 1979). The spécimens from 
"Ponta Delgada" were collected attached to the 
hull of N . O. Jean Charcot. 

Suborder SCALPELLOMORPHA 
Newman, 1987 

Family CALANTICIDAE Zevina, 1978 
Genus Smilium 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 acutum - Newman & Ross 1971: 38, 
textfig. 12, pl. 5F (synonymy). - Foster & Buckeridge 
1995a: 166, fig. le. 

M A T E R I A L E X A M I N E D . — Stn 179, 4 spécimens, tl: 

0.4-1.3 cm, MNHN Ci 2593, MNRJ 8874. 

REMARKS 

Smilium acutum is a w o r l d - w i d e species 
(Newman & Ross 1971). In the Eastern Atlantic 
it has been recorded from the West European 
Basin, off Morocco, Cape Verde, Madeira, and 
also the Azores (Hoek 1883; Caïman 1918; 
Gruvel 1920; Foster & Bucker idge 1995a; 
Fig. 2). 

Family SCALPELLIDAE Pilsbry, 1907a 
Subfamily SCALPELLINAE Pilsbry, 1907a 

Genus Scalpellum Leach, 1817 

Scalpellum scalpellum Linnaeus, 1767 

Lepas 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. 65. 

M A T E R I A L EXAMINED. — Stn 260, 27 spécimens, tl: 
up to 1.7 cm, MNHN Ci 2654, MNRJ 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 to 540 m, but occurs more 
c o m m o n l y be tween 30 and 2 0 0 m 
(Nilsson-Cantell 1978). 

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

Neoscalpellum débile (Aurivillius, 1898) 

Scalpellum débile 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 débile — Newman & Ross 1971: 96, 
figs 49-50. 

M A T E R I A L E X A M I N E D . — Stn 131, 3 spécimens, tl: 
1.0-1.1 cm, MNHN Ci 2568. — Stn 202, 1 spéci­
men, tl: 0.8 cm, MNHN Ci 2614. — Stn 245, 2 spé­
cimens, tl: 0.6-1.2 cm, MNHN Ci 2708. — Stn 249, 
2 spécimens, tl: 0.8-2.3 cm, MNHN Ci 2642. — 
Stn 250, 1 spécimen, tl: 3.3 cm, MNHN Ci 2646. 

REMARKS 

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

Subfamily ARCOSCALPELLINAE Zevina, 1978 
Genus Arcoscalpellum Hoek, 1907a 

Arcoscalpellum michelottianum 
(Seguenza, 1876) 

Scalpellum michelottianum Seguenza, 1876: 381, pl. 6, 
figs 15-25, pl. 10, fig. 26. 

Scalpellum velutinum Hoek, 1883: 96, pl. 4, 
figs 10-11, pl. 9, figs 7-9. 

Arcoscalpellum michelottianum - Newman & Ross 
1971: 71, textfig. 34, pl. 9b (synonymy). 

M A T E R I A L EXAMINED. — Stn 105, 1550 m, 1 spéci­
men, tl: 1.3 cm, M N H N Ci 2564. — Stn 180, 
10 spécimens, tl: 1.2-4.0 cm, M N H N Ci 2594, 
MNRJ 8876. — Stn 196, 6 spécimens, tl: 1.9-3.1 cm, 
MNHN Ci 2606, MNRJ 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) (Hoek 1883; Gruvel 
1902a, 1905, 1920; Nilsson-Cantell 1928). 

Arcoscalpellum tritonis (Hoek, 1883) 
(Fig. D 

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

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

M A T E R I A L E X A M I N E D . — Stn 66, 2 spécimens, tl: 
1.6-1.7 cm, MNHN Ci 2663. — Stn 251, 1 spéci­
men, tl: 1.4 cm, MNHN Ci 2649. 

REMARKS 

The are no noteworthy différences between thèse 
spécimens and those ftom 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 spéci­
mens from the Meteor have the inframedian latus 
a little higher than wide with the height almost 
twice width in some spécimens. 

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

M A T E R I A L E X A M I N E D . — Holotype: stn 249, tl: 
0.9 cm, MNHN Ci 2643. Paratypes: 2 spécimens 
from the same locality, tl: 0.4 and 0.6 cm, MNHN 
Ci 2669. 

E T Y M O L O G Y . — From the Greek, eponkos (pregnant) 
in référence to the inflated scutum. 

D l A G N O S I S 

Plates of capitulum approximate, thin, smooth, 
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80° 60° 40° 20° 0° 20° 

FIG. 2 . — G é o g r a p h i e distribution of Oxynaspis celata g roup ( • ) (in t he W e s t e r n Atlantic, O. hirtae Totton a n d in t he E a s t e r n Atlantic, 
O. celata Darwin s.s.) , Smilium acutum (Hoek) ( • ) a n d Altiverruca gibbosa (Hoek) ( • ) . 
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except for strong longitudinal ridges at basi-late-
tal surface of carino-latus. Scutum conspicuously 
inflated at basi-occludent atea, with strong tergal 
arm. Caudal appendage uniarticulated. 

DESCRIPTION 
Female 
Capitulum (Fig. 3A-D) covered by thin hairless 
cuticle; length about twice width, capitulum 
laterally comptessed except for convex émarge­
ment in scuta; catinal margin more convex than 
occludent maigin. Plares rhin, smooth, except 
for strong longitudinal ridges at basi-latetal area 
of carino-latus and thin sparse growth Unes. 
Plates approximate. 
Scutum (Fig. 3A-B) conspicuously inflated in 
basi-occludent area, p ronounced tergal arm 
approximately one quarter length of tergal mar­
gin, shallow groove near the apex of upper-latus; 
length twice width; ail margins convex, except 
for concavity at upper porrion of latéral margin; 
apex recurved, extending over tergum. 
Tergum (Fig. 3A) ttiangular, apex conspicuously 
recurved towards carina; basai margin almost 
straighr, occludent maigin convex; surface area 
larger than that of scutum. 
Carina (Fig. 3A, C) regularly arched, uniformly 
broad, tectum flat, basai pottion ttiangulat. 
Upper-latus (Fig. 3A) quadrangular; scutal mar­
gin longer than tergal; scutal margin concave, 
others almost straight; carino-lateral more than 
twice width of catinal margin. 
Carino-latus (Fig. 3A, C) pentagonal, height 
more than twice width, umbo near base of cari­
na, projecting slightly beyond carinal outline; 
basi-lateral area with strong radial ridges. Plates 
contiguous under carina, interdigitating. 
Inftamedian latus (Fig. 3A) triangular, not pro­
ject ing, apex at same height as upper - la tus 
height; height three times gteatet than width, 
bordered by low elevated ridge. 
Rostro-latus (Fig. 3A, D ) higher than wide; basai 
and scutal matgins diverging, lattet larger, with 
slight apico-basal fidge sepatating plate into two 
triangular ateas. 

Rostrum (Fig. 3D) elongated, almost two thiid 
length of rostro-latus margin, thin, rounded at 
top. 
Peduncle (Fig. 3A) short, length approximately 

one fifth that of capitulum, covered by conspi-
cuous latetally elongated scales. 
Labrum (Fig. 3E) with single row of thirty-six 
small teeth. Palp (Fig. 3E) small, distally acumi-
nate, with sparse setae on ail sutfaces. Mandible 
(Fig. 3F) with three teeth, lowet angle denticula-
ted; distance between first and second tooth two 
third that between second and third. Maxilla I 
(Fig. 3G) with two steps, lower one projecting; 
upper angle wi th two large and two smallet 
spines, eight intermédiare small spines directed 
basally along cutting border below. Maxilla II 
(Fig. 3H) bilobed, with simple setae along mat-
gins; maxillary gland not projecting. 
Cirrus I (Fig. 31) with anterior ramus 0.70 length 
of posterior one; lesser ramus with articles slightly 
protubérant , clothed with numerous , simple 
setae. Cirri II-VI with subequal to equal rami; 
in te rmédia re art icles of cirrus VI (Fig. 3J) 
2.5 rimes as long as wide, armed with three pairs 
of simple setae and scatteted small setae on ante­
rior margin, one to two setae on posterior angle. 
Caudal appendage (Fig. 3K) uniar t iculated, 
shott, about one fifth height of coxopodite, with 
few simple setae at apex. Number of articles of 
cirri I-VI and caudal appendage is ptesented in 
table 1. 

TABLE 1 . — N u m b e r of ar t ic les of cirri l-VI, a n d cauda l a p p e n d a ­
g e of Arcoscalpellum eponkos n . s p . Ho lo type , s tn 2 4 9 . I-VI, 
cirri I to V I ; CA, cauda l a p p e n d a g e ; RC, right cirri; LC, left cirri; 
+, b roken r a m u s . 

I II III IV V VI C A 

R C 
L C 

7 / 9 
6 / 1 0 

1 5 / 1 6 
1 5 / 1 7 

1 8 / 1 8 
1 8 / 1 9 

1 9 + / 2 0 
2 1 / 2 1 

2 3 / 2 1 
2 0 / 2 1 

2 1 / 2 0 
2 2 / 2 2 

1 
1 

REMARKS 
Arcoscalpellum eponkos n.sp. is a small species, the 
largest spéc imen reaching 9 m m in overall 
height. The characteristic inflated scutum with a 
tergal atm, longitudinal ridges restricted to the 
basi-lateral surface of the catino-latetal, and the 
uniarticulated caudal appendage distinguish this 
species from ail other species of Arcoscalpellum 
s.str. Small spécimens do nor have the inflated 
scutum, but the other characteristics are already 
well developed. 
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FIG. 3 . — Arcoscalpellum eponkos n . sp . Holotype: A, B, latéral a n d rostral v iews; C, carinal view of t he carino-lateral a n d b a s e of 
car ina ; D, rostral view of rostro-lateral a n d rostrum; E, labrum a n d palp; F, mandib le ; G, maxilla I; H, maxilla II; I, outline of cirrus I; 
J , in te rmedia te article of cirrus V I ; K, cauda l a p p e n d a g e . S c a l e b a r s : A-D, 1 mm; E-H , 0 . 1 mm; l-K, 0 . 2 m m . 
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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 (Pi lsbry) and A. sculptum ( H o e k ) . 
However, none of thèse species have a tergal arm 
on the scutum, except foi the A. sculptum, which 
has a poorly developed arm. A. sculptum also has 
strongly ridged plates. 
Arcoscalpellum eponkos n.sp. is known only from 
the type-locality, West Eutopean Basin, between 
depths of 4620-4690m (Fig. 4). 

Genus Planoscalpellum Zevina, 1978 

Planoscalpellum limpidus (Zevina, 1976) 

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

Planoscalpellum limpidus - Zevina 1978: 1347; 1981: 
187, fig. 131; 1993a: 125. 

M A T E R I A L E X A M I N E D . — Stn 245, 1 spécimen, tl: 
1.0 cm, MNHN Ci 2640. — Stn 249, 1 spécimen, 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 Antarctic 
(Zevina 1993a) and Iberian Basin (Young in 
press). The présent new records extend the nor-
thern distribution to 45°50'N and indicate a shal-
lower depth of 4270 m. P. limpidus is redescribed 
and discussed in détail by Young (in piess). 

Genus Catherinum Zevina, 1978 

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

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

Catherinum recurvitergum — Zevina 1978: 1348; 
1981: 245, fig. 181. 

M A T E R I A L E X A M I N E D . — Stn 202, 1 spécimen and 
1 scutum, tl: 1.6 cm, MNHN Ci 2616. — Stn 245, 
3 spécimens, tl: 1.1-1.3 cm, MNHN Ci 2641, MNRJ 
8878. 

DESCRIPTION 

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

Scutum (Fig. 5A) with occludent margin convex, 
with shallow groove near apex of upper-latus; 
scutal length twice width; tergal arm small, about 
one fifth length of tergal margin; tergal margin 
equal to length of basai margin, with small uppet 
rim; carinal and occludent margins convex, 
except for concavity at uppet portion of former; 
apex curved, extending slightly over tergum. 
Tergum (Fig. 5A) triangular, with longitudinal 
ridges more developed at occludent atea; basai 
marg in a lmos t s t r a igh t , o c c l u d e n t marg in 
convex, carinal irregular; apex recurved in small 
spécimens, acute ot eroded and obtuse in large 
spécimens, slightly recurved toward carina; surface 
area of tergum equal to that of scutum. 
Carina (Fig. 5A, B) regularly arched, broader api-
caly, tectum slightly concave, bordered by two 
low longitudinal ribs, basai porrion rounded. 
Upper-latus (Fig. 5A) pentagonal. Length of scu­
tal margin greater than tergal one, former conca­
ve. Ail o the r marg in s essent ia l ly s t ra igh t , 
carino-lateral longest, followed in size by tergal 
and inframedian margins. Apex with small upper 
rim. 

Rostro-latus (Fig. 5A, C) wider than high; basai 
and scutal margins diverging, scutal margin grea­
ter in length than basai margin, 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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FIG. 4 . — G é o g r a p h i e distribution of Arcoscalpellum eponkos n . sp . (T), Catherinum recurvitergum (Gruvel) ( • ) a n d Teloscalpellum 
luteum (Gruvel) ( • ) . 

Inframedian latus (Fig. 5A) vase-shaped, umbo 
subcentral, apical portion highet and wider than 
basai portion. 
Rosttum (Fig. 5C) elongate; length almost two 
thitd that of rosrro-latus matgin; thin, apically 
rounded. 
Peduncle (Fig. 5A) about one quatter length of 
capitulum, covered by conspicuous lengthened 
scales. 
Labrum (Fig. 5D) with row of forty-four small 
teeth. Palp (Fig. 5D) small, paddle-like, with 
setae on ail surfaces. 
Mandible (Fig. 5E) with three teeth, lower angle 

denticulated; distance between fitst and second 
teeth less than twice that between second and 
thitd one. 
Maxilla I (Fig. 5 F) with straight border, two large 
and thick spines at upper angle, nine moderate 
to small spines directed downwards below. 
Maxilla II (Fig. 5G) triangular with finely pinnate 
setae along matgins; maxillary gland projecting 
ptominently. 
Cirrus I (Fig. 5H) with shottet ramus 0.75 length 
of longer; articles little proruberant, clothed with 
numetous simple setae. 
Cirri II-VI with subequal to equal rami, intetme-
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diate articles of cirrus VI (Fig. 51, J) twice as long 
as wide, with three or four pairs of simple setae 
and scattered small setae on antetior margin, 
pairs of setae more developed along the posterior 
ramus; one to two setae on posterior angle. 
Caudal appendage (Fig. 5K) multiarticulated 
(7-8), almost twice length of protopod, simple 
setae at distal point, a few setae on distal margins 
of articles. 
N u m b e t of atticles of cirri I-VI and caudal 
appendage is presented in table 2. 

TABLE 2. — N u m b e r of art icles of cirri l-VI, a n d cauda l a p p e n d a ­
g e of Cathehnum recurvitergum (Gruvel), s tn 2 0 2 . I-VI, cirri I to 
VI; CA, cauda l a p p e n d a g e ; RC, right cirri; LC, left cirri; +, broken 
r a m u s . 

1 II III IV V VI C A 

R C 
L C 

8 / 1 0 
8 / 1 0 

1 7 / 1 9 
1 6 / 1 6 + 

1 4 + / 1 5 + 2 2 / 1 4 + 
2 0 / 2 2 1 2 + / 2 3 

2 2 / 2 3 
1 5 + / 2 2 

2 3 / 1 6 + 
2 3 / 2 3 

8 
7 

REMARKS 
The spécimen described by Gruvel (1902a) is 
11 mm in capitulum length and was illustrated 
without longitudinal ridges. However, in his des­
cription Gtuvel stated that the plates had conspi-
cuous radial lines. 
The présent spécimens examined fange from 10 
to 16 mm in capitulum length, and it is appâtent 
that the development of the longitudinal ridges 
incteases duting ontogeny. 
The smallest spécimen (10 mm) has only a few 
longitudinal ridges on the plates and the largest 
(16 mm) has such ridges on ail plates except foi 
the carina (Fig. 5A). Otherwise, the apex of the 
tecurved teigum noted by Gruvel (1902a) is not 
as recurved in the spécimens examined. 
Catherinum recurvitergum was originally descri­
bed from the Azotes from 3175 m (Gruvel 
1900a; 1902a) and subsequently only recorded 
from eastern Africa from 1289 m (Wel tnet 
1922). Weltner did not describe or figure his 
spécimens. The spécimens sampled are from the 
type locality, Azores région (Fig. 4), between 
2900 and 4270 m, which extends the depth 
range of this species. 

Genus Amigdoscalpellum Zevina, 1978 

Amigdoscalpellum rigidum (Aurivillius, 1898) 

Scalpellum rigidum Aurivillius, 1898: 189. - Gruvel 
1905: 86.-Zevina 1976: 1155. 
Scalpellum striatum Gruvel, 1900a: 191; 1902a: 77, 
pl. 2, fig. 31; 1905: 72, fig. 81; 1920: 23, pl. 2, 
figs 4-6, 9-11; pl. 7, fig. 11. - Nilsson-Cantell 1955: 
219. -Belloc 1959: 3. 
Amigdoscalpellum rigidum — Zevina 1978: 1349; 
1981:277,% 209. 

M A T E R I A L EXAMINED. — Stn 174, 2 spécimens, tl: 2.0 
and 2.1 cm, MNHN Ci 2590. — Stn 176, 1 spéci­
men, tl: 2.7 cm, M N H N Ci 2592. — Stn 202, 
17 spécimens, tl: 1.5-3.7 cm, M N H N Ci 2615, 
MNRJ 8879. — Stn 206, 1 spécimen, tl: 2.5 cm, 
MNHN Ci 2618. — Stn 227, 1 spécimen, tl: 4.0 cm, 
MNHN Ci 2625. — Stn 245, 1 spécimen, tl: 2.6 cm, 
M N H N Ci 2637. — Stn 251, 2 spécimens, tl: 
2.1-2.4 cm, MNHN Ci 2647. 

REMARKS 
Amigdoscalpellum rigidum appeais to be a com-
mon deep-sea species from the Azores, Cape 
Verde, and the Iberian Basin, occutting between 
dep ths of 1267 -4400 m (Aurivil l ius 1898; 
Gruvel 1905; Young in press). It was also recor-
ded once from the Newfoundland Basin, from 
1267 m (Aurivillius 1898). The new samples 
extend its distribution to the West Euiopean 
Basin. A. rigidum is tedesciibed and discussed by 
Young (in press). 

Genus Trianguloscalpellum Zevina, 1978 

Trianguloscalpellum ovale (Hoek, 1883) 

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

M A T E R I A L EXAMINED. — Stn 249, 2 spécimens, tl: 3.3 
and 4.9 cm, MNHN Ci 2644. 

REMARKS 
T. ovale is redescribed and discussed in détail by 
Young (in press) who presenrs a key for the rela-
ted species. This new sample does not add any 
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FIG. 5 . — Catherinum recurvitergum (Gruvel). A, latéral view; B, carinal view; C, rostral view; D, labrum a n d palp; E, mandib le ; 
F, maxilla I; G, maxilla II; H, outline of cirrus I; I, J , in te rmedia te article of anter ior a n d poster ior rami of cirrus VI; K, c a u d a l a p p e n -
d a g e . Sca l e b a r s : A-C, H, K, 1 mm; D-G, l-J, 0 .2 mm. 
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information about the North Atlantic deep sea 
distribution of this species. 

Trianguloscalpellum regium (Thomson, 1873) 

Scalpellum regium Thomson, 1873: 347 (part); 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. 

Scalpellum 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 regium regium — Zevina 1981: 
309, fig. 234. 

M A T E R I A L E X A M I N E D . — Stn 129, 3 spécimens, tl: 
1.3-4.3 cm, MNHN Ci 2566. — Stn 202, 27 spéci­
mens, tl: up to 6.4 cm, MNHN Ci 2617, MNRJ 
8880. — Stn 245, 9 spécimens, tl: 0.4-7.0 cm, 
M N H N Ci 2638. — Stn 251, 3 spécimens, tl: 
1.7-5.4 cm, MNHN Ci 2648. 

REMARKS 
In the smaller spécimens the upper flange of the 
carino-latus does not appear to be as well develo­
ped as in the larger spécimens described by 
Young (in press). The roof of the carina changes 
in shape from flat with a central élévation in 
smaller spécimens to flat with latetal fidges in 
larger ones. 
77 regium is redescribed in détail and discussed 
by Young (in press). The présent samples do not 
add new i n f o t m a t i o n r ega rd ing its N o r t h 
Atlantic deep-sea distribution. 

Genus Teloscalpellum 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 luteum — Zevina 1978: 1350; 1981: 
363, fig. 280. 

M A T E R I A L E X A M I N E D . — Stn 129, 1 spécimen, tl: 
3.0 cm, MNHN Ci 2567. 

44 

DESCRIPTION 
Female 
Capitulum (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 growth Unes. Narrow cuticle separa­
ting most of plates. 
Scutum (Fig. 6A) convex only at occludent area; 
height less than twice width; latéral margin lon­
ger than basai, sinuous; basai and occludent mar­
gins convex, tergal slightly concave; apex curved, 
extending over tetgum. 
Tergum (Fig. 6A) triangular, with longitudinal 
fidges developed only at occludent side; basai 
marg in a lmos t s t r a igh t , o c c l u d e n t marg in 
convex, carinal with depressed area near the cari­
nal apex; apex obtuse, slightly turned toward 
carina; surface area greater than scutum. 
Carina (Fig. 6A) regularly arched, tectum concave, 
bordered by high longitudinal rib, basai portion 
absent in spécimen, therefore I could not observe 
its shape. 
Upper-latus (Fig. 6A) pentagonal. Scutal and ter­
gal margins equal in length, former concave. Ail 
other margins almost stiaight, carino-latefal 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; basai 
and scutal margins parallel, latter longer; apices 
of plates overlapping. 
Carino-latus (Fig. 6A) pentagonal, higher than 
wide, umbo near base of carina, not projecting 
from cafinal outline. Plates contiguous under 
carina. 
Inframedian latus (Fig. 6A) tfiangular, 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, covefed by conspicuous lengthened scales 
and thick cuticle. 
Labrum (Fig. 6C, D ) with row of small teeth. 
Palp (Fig. 6C) small, acuminate, with few setae 
on u p p e t margin and terminally. Mand ib le 
(Fig. 6E, F) with three teeth, with or without 
large tooth between first and second teeth, denti-
culated lower angle with few teeth; distance bet-
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ween fïrst and second teeth twice distance bet­
ween second and thitd one; setulation absent, 
only small scales on lower matgin. Maxilla I 
(Fig. 6G) with straight anterior botdet ot 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 matgins; maxillary 
gland projecting prominently. 
Cirrus I (Fig. 61) with anterior ramus 0.65 of 
length of posterior one; arricles of shorter ramus 
protubérant, both rami clothed with numerous 
simple setae. Cirri II-VI with equal rami, inter-
mediate articles (Fig. 6J) abour twice as long as 
wide, with three or four pairs of simple setae and 
scattered small setae on anterior margin, one to 
two setae on posterior angle, one or two simple 
setae on posterior margin. Caudal appendage 
(Fig. 6K) multiarriculated (8), slightly longet 
than protopod, with simple setae at distal point, 
few setae on distal margins of articles. Number 
of articles of cirri I-VI and caudal appendage is 
presented in table 3. 

TABLE 3 . — N u m b e r of art icles of cirri l-VI, a n d cauda l a p p e n d a ­
g e of Teloscalpellum luteum (Gruvel), s tn 129 . I-VI, cirri I to VI; 
CA, c a u d a l a p p e n d a g e ; RC, right cirri; LC, left cirri; +, b roken 
r a m u s . 

I II III IV V VI C A 

R C 

L C 

9 / 1 0 

9 / 1 0 

1 2 + / 2 0 

1 7 / 1 9 

2 2 / 2 2 

2 4 / 2 5 

2 8 / 3 0 

2 8 / 3 1 

3 0 / 3 1 

2 8 / 3 3 

3 3 / 2 8 

3 4 / 2 9 

8 

8 

REMARKS 

Teloscalpellum luteum (Gruvel) is known only by 
one spécimen, capitular length 20 mm, from the 
type locality — Azores — at 3175 m (Gtuvel 
1900a, 1902a). Gruvel did not illustrate the lon­
gitudinal ridges of the plates, but did describe 
this chatactet. Thèse longi tudinal ridges are 
conspicuous in the spécimen studied. 
The gênerai shape of the capitular plates, espe­
cially the coronare upper-latus, agtee with the 
description of Gruvel (1902a). The basai portion 
of the carina, where it meets the carinal lateta, is 
absent in the spécimen and, therefore, I could 
not observe the relarionship of the catinal-lateta. 

77 luteum was collected in the same area as the 
type spécimens (Azores), and from a similar 
depth (3056-3000 m; Fig. 4). 

Order SESSILIA Lamarck, 1818 
Suborder VERRUCOMORPFiA Pilsbry, 1916 

Family VERRUCIDAE Darwin, 1854 
Genus Altiverruca Pilsbry, 1916 

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

Verruca obliqua Hoek, 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. 

Altiverruca obliqua — Buckeridge 1994: 93. 

Altiverruca vertica- Foster & Buckeridge 1995a: 180, 
fig. 14. 

M A T E R I A L E X A M I N E D . — Stn 180, 1 spécimen 
without eggs or larvae, rc: 0.6 cm, MNHN Ci 2595. 

DESCRIPTION 

Shell (Fig. 7A-C) whire, smooth, gtowth 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, lattet 
higher; suture sinuose. Fixed-tetgum (Fig. 7B) 
t r i angu la r , wider in m i d d l e , h ighe r t h a n 
fixed-scutum, 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 
tosttum, coveted by small tadius-like projection 
of this plate; internally smooth. 
Scutum smallet than tergum, basai margin one 
half length of tergum margin. Scutum (Fig. 7E) 
with rwo articulai ridges, and flat upper triangu­
lar projecrion at occludent margin; axial ridge 
barely developed and curved; rostial area smooth. 
Internally, with deep depiession for adductor 
muscle; occludent margin with small tooth at 
lower portion foimed by second articulai tidge. 
Teigum (Fig. 7F) quadtangular, with three arti-
cular ridges; axial ridge narrowest, inteimediate 
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ridge broad, separated from upper ridge by 
conspicuous groove. Internally, surface slightly 
concave; occludent margin nearly straight, except 
for upper convex portion. 
Labrum (Fig. 8A) with one séries of forty teeth. 
Palp (Fig. 8A) long, few simple setae at upper 
margin and distal area. Mandible (Fig. 8B) with 

thtee teeth, distance between the first and second 
one twice that between the second and third one; 
lower angle denticulated. Maxilla I (Fig. 8C, D) 
straight or with the lower part projecting, with 
10 to 13 unpaired spines. Maxilla II triangular, 
anterior margin concave medially, posterior mar­
gin convex; covered by long simple setae. 

FIG. 7. — Altiverruca obliqua (Hoek). A, top view; B, carino-rostral view; C, f ixed-tergum a n d f ixed-scutum view; D, f ixed-scutum and 
rostral view; E, F, t e rgum and s c u t u m , internai view. S c a l e b a r s : 2 mm. 
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Cirrus I (Fig. 8E) with anterior ramus a little 
longer than posterior, articles of both rami cover­
ed by numerous long, simple setae. Cirrus II 
(Fig. 8F) with unequal rami, anterior two thitd 
length of posterior, with protubérant articles; 
an te r ior ramus covered by n u m e r o u s long, 
simple setae, posterior with setation similar to 
articles of cirri III-VI. Cirrus III with subequal 
rami, cirri IV-VI with equal rami. Length of 
intermédiare article of cirrus VI (Fig. 8G) twice 
width, with two pairs of simple setae on anterior 
margin, one or two short, stout setae on poste­
rior angle, multif id scales at distal margins. 
Caudal appendage (Fig. 8H) multiarriculated, 
with six to seven atticles, one half length of coxo-
podite. Pénis (Fig. 8H) short with few setulae. 
N u m b e r of atticles of cirri I-VI and caudal 
appendage is presented in table 4. 

TABLE 4 . — N u m b e r of ar t ic les of cirri l-VI, and cauda l a p p e n d a ­
g e of Altiverruca obliqua (Hoek), stn 180. I-VI, cirri I to VI; CA, 
cauda l a p p e n d a g e ; RC, right cirri; LC, left cirril. 

I II III IV V VI C A 

R C 
L C 

1 2 / 1 0 
1 0 / 1 0 

9 / 1 1 
8 / 9 

1 5 / 1 6 
1 3 / 1 3 

1 6 / 1 6 
1 7 / 1 7 

1 7 / 1 8 
1 7 / 1 9 

2 0 / 2 0 
1 9 / 2 0 

7 
6 

REMARKS 

Hoek (1883) described A. obliqua based on four 
small spécimens collected off southwestem Spain 
at a depth of 2782 meters. This species has not 
been collected since. 
This species was recently considered a synonym 
of A. quadrangularis (Hoek, 1883) by Foster & 
Buckeridge (1995b), but this conclusion seems 
to be prématuré. Altiverruca quadrangularis, first 
reported from the Southern Atlantic, is now 
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FIG. 9. — G é o g r a p h i e distribution of Altiverruca obliqua (Hoek) ( • ) , Metaverruca aequalis (Aurivillius) ( • ) a n d Metaverruca trisulcata 
(Gruvel) ( • ) . 
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known from ail the océans (Lahille 1910; Gruvel 
1920; Zevina 1988; Rosell 1989; Fostet & 
Buckeridge 1995b). 
Considering the original descriptions of both 
species, sevetal charactets distinguish them. Both 
have a tergum with thtee articular ridges, but 
A. obliqua has the intetmediate ridge (second of 
Hoek) broad, leaving a thin groove between this 
ridge and the first one. Alternatively, A. quadran-
gularis has the second ridge narrow, with a very 
broad space separating it from the first ridge. 
The scutum of A. obliqua is proportionately nar-
rower, its base one half the width of the base of 
tergum. In A. quadrangularis the movable scu­
tum is significantly larger, with its width mote 
than two third of the width of the base of the 
tergum. The axial ridge (thitd ridge of Hoek) is 
prominent in A. quadrangularis, but it is barely 
discernible in A. obliqua. Therefore, this synony-
my cannot be accepted. 
The single spécimen I examined is older and 
hence more developed than the spécimens Hoek 
studied. Ail of the différences I observed appear 
to be related to différent stages of growth: the 
carina projects freely as does the scutum; the arti­
culation between carina and rostrum has more 
than one single tooth. 
Foster & Bucke t idge (1995a ) descr ibed 
Altiverruca vertica from the Sttaits of Gibraltar. 
Its opercular valves are identical to those exami­
ned hete, diffeting only in the carina-rostrum 
suture. This suture is straighter than the one 
observed, but this may be due to ontogenetic dif­
férences. Furthermore, the relative length of the 
rami of cirri I-III and the caudal appendages are 
similar to the ones I observed. Hoek (1883) did 
not describe the appendages of A. obliqua. 
The distribution of this species is restricted to 
the Northeastem Atlantic, between 34° to 37°N 
and 7° t o 2 5 ° W (Fig. 9). 

Altiverruca gibbosa (Hoek, 1883) 
(Figs 2, 10) 

Verruca gibbosa Hoek, 1883: 134, pl. 6, figs 17, 18, 
pl. 11, figs 5-9, pl. 12, figs 1-5. 
Verruca (Altiverruca) gibbosa — Newman & Ross 
1971: 135, pl. 14, textfig. 68 (synonymy). 

Altiverruca gibbosa -Zevina 1987a: 1813. 

M A T E R I A L E X A M I N E D . — Stn 6, 1 empty shell, rc: 
0.3 cm, MNHN Ci 2550. — Stn 159, 1 spécimen, 
rc: 0.4 cm, MNHN Ci 2584. — Stn 180, 2 spéci­
mens, rc: 0.4-0.6 cm, M N H N Ci 2596, MNRJ 
8903. — Stn 196, 1 spécimen, rc: 0.5 cm, MNHN 
Ci 2603. — Stn 199, 1 spécimen, rc: 0.5 cm, 
MNHN Ci 2610. 

REMARKS 
The spécimens studied (Fig. 10A, B) do not pré­
sent any différences from the spécimens descri­
bed by Hoek (1883). 
A. gibbosa has a world-wide distribution and was 
previously recorded in the Eastern Atlantic from 
off the Straits of Gibraltar, Canaries and Cape 
Verde Islands and Sierra Leone Rise (Fig. 2) 
(Gruvel 1902a, as V. sulcata; Nilsson-Cantell 
1927, as V. ratbbuniana; Nilsson-Cantell 1928; 
Foster & Buckeridge 1995a). 

FIG. 10 . — Altiverruca gibbosa (Hoek) . A, top view; B, fixed-
te rgum and f ixed-scutum view. S c a l e bar : 1 mm. 
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Genus Metaverruca Pilsbry, 1916 

Metaverruca aequalis (Aurivillius, 1898) 
(Figs 9, 11-12) 

Verruca aequalis Aurivillius, 1898: 196. - Gruvel 
1905, 176; 1920: 42, pl. 5, figs 28-29, pl. 6, 
figs 6-7. - Hoek 1907b: 9. - Belloc 1959: 4. 

M A T E R I A L E X A M I N E D . — Stn 171, 1 spécimen, rc: 
0.5 cm, MNHN Ci 2589. — Stn 174, 1 spécimen, 
rc: 0.4 cm, MNHN Ci 2591. — Stn 180, 4 spéci­
mens, rc: 0.5-0.6 cm, M N H N Ci 2598, MNRJ 
8904. — Stn 196, 3 spécimens, rc: 0.5-0.6 cm, 
MNHN Ci 2605, MNRJ 8905. 

DESCRIPTION 

Shell (Fig. 11A, B ) white, nearly smooth, gtooves 
only along the suture berween rostrum and cari­
na; growth lines widely spaced, projecting; basai 
margins thickened, inflected (Fig. 11C). Cuticle 

hairy, persistent on shell and opetcular valves. 
Opercular valves parallel to base of wall. 
Rostrum (Fig. 11A) larger than carina, with small 
radius-like projection towatd fixed scutum; arti­
culation with carina with large upper ridge and 
undulating downwards; shallow grooves beside 
ridge; apex projecting. Carina (Fig. 11A) with 
small tadius-like projection toward fixed-tergum, 
one upper ridge undulating downwards at rostral 
suture, one groove under the ridge; apex reflexed. 
F ixed- t e rgum (Fig. 11A, B ) smaller than 
fixed-tostrum, approximately one half its width, 
both sides with well developed alar-like projec­
tions; apex projecting backwards. Fixed-scutum 
(Fig. 11A, B) with wide alar-like projection direc-
ted toward rostrum, small radii-like projection to 
fixed-tergum; internally, with well developed 
myophore, directed downwards. 
Tergum (Fig. 11A, D ) quadrangular, with three 
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articular ridges; axial ridge narrowest, well mar-
ked, i n t e rméd ia re and upper r idges b road . 
Internally, smooth; occludent maigin slightly 
undulated. Scutum (Fig. 11A, E) smallei than 
tetgum; with thiee atticulai ridges; axial ridge 
barely developed, near occludent maigin, inter-
mediate tidge twice width of uppei tidge, lattet 
pootly developed; fosttal area smooth. Internally, 
with conspicuous rounded scar for adductor 
muscle, especially near arricular margin, forming 
a vertical crest between them; occludent maigin 
neaily stiaight, except foi a p to tube iance at 
lowei paît. 
Labium (Fig. 12A) with seties of small teeth 
(47). Palp (Fig. 12B) shoit, acuminate, with few 
simple setae on uppet maigin and distal légion. 
Mandible (Fig. 12C) with thiee teeth, distance 
berween fust and second more than rwice distan­
ce between the second and third one; lower angle 
denticulated. Maxilla I (Fig. 12D) with lowei 
paît projecting, shallow concavity apically; two 
latge spines at uppet angle, four small spines in 
concavity, seven to nine unpaited spines on lower 
portion. Maxilla II (Fig. 12E) recrangular, ante­
rior margin wirh shallow concavity medially; 
covered by long simple setae. 
Ciitus I (Fig. 12F) with subequal rami, covered 
w i th several l ong s imple setae . C i r r u s II 
(Fig. 12G) with anterior ramus two third length 
of posteriot, aiticles moie piotubeiant; both tami 
coveted by numerous long, simple setae, anterior 
ramus also with finely bipectinate setae at distal 
article (Fig. 12H). Rami of ciitus III unequal, 
a n t e t i o t s h o i t e i t han p o s t e t i o t . Rami of 
ciiti IV-VI equal in length. Intermédiare articles 
of cirrus VI (Fig. 121) with width three quarters 
of the length, two paiis of setae, longei setae 
finely pinnate, on antetiot maigin; one oi two 
shoit , stout setae on postetiot angle, multifid 
scales at distal m a i g i n . C a u d a l appendage 

TABLE 5. — N u m b e r of art icles of cirri l-lll, a n d cauda l a p p e n d a ­
g e of Metaverruca aequalis (Aurivillius), s tn 195 . I-III, cirri I to III; 
C A , cauda l a p p e n d a g e ; R C , right cirri; L C , left cirri. 

1 II III C A 

R C 1 0 / 9 8 / 1 0 1 4 / 1 6 6 

L C 1 0 / 9 8 / 1 0 1 4 / 1 6 6 

(Fig. 12J) with six aiticles, one half length of 
coxopodite; long simple setae on distal maigins 
of aiticles. Pénis about same length as coxopo­
d i te , c lo thed wi th th in setulae. N u m b e t of 
aiticles of ciiti I-III and caudal appendage is pre­
sented in table 5. 

REMARKS 
Metaverruca aequalis was desciibed biiefly by 
Aurivillius (1898), bur was subsequently descii­
bed in détail and figuied by Gruvel (1920) , 
based on the same material. The spécimens exa­
mined herein agrée wi th the descript ion by 
Gruvel (1920). I can only add that the hairy 
cuticle is conspicuous in smaller spécimens. 
Gruvel (1920) did not dissect any spécimen. 
Therefore, he did not describe the internai mor-
phology of the shell, the opeiculai valves, and 
the appendages. The piesence of a developed 
myophote on the fixed-scutum, the box-like 
shape of the wall with its inflected basai maigins 
and the laige opercular valves, indicate that the 
species is a Metaverruca. 
Metaverruca aequalis is known only from the 
Azores, between depth of 1022 and 1385 m. Ail 
the samples studied aie from the same area, but 
its depth disti ibution is incieased to 3215 m 
(Fig. 9). 

Metaverruca recta (Auiivillius, 1898) 

Verruca recta Aurivillius, 1898: 195. - Gruvel 1905: 
181; 1912a: 6; 1920: 46, pl. 2, fig. 18, pl. 3, 
figs 3-4. - Hoek 1907b: 9. - Southward & 
Southward 1958: 637, fig. 4. - Anderson 1980: 349, 
figs 1-4. 
Verruca sculpta Aurivillius, 1898: 197. — Gruvel, 
1905: 175; 1920: 41 , pl. 5, figs 26-27. - Hoek 
1907b: 9. - Nilsson-Cantell 1929: 461, fig. 1; 1938: 
12. - Kruger 1940: 463 . - Zevina 1969: 
68. - Weisbord 1979: 97. - Fostei 1981: 352. - Ren 
1984: 166, fig. 1, pl. 1, figs 1-6; 1989: 420, fig. 10. 

Verruca linearis Giuvel, 1900b: 243; 1902a: 107, 
pl. 5, figs 11-12; 1905: 182, fig. 201. - Hoek 1907b: 
9. 
Verruca capsula Hoek, 1907a: 130, pl. 12, figs 1-3, 
pl. 13, figs 1-4. - Stubbings 1936: 38. - Weisboid 
1979: 98. 
Verruca magna Giuvel, 1901: 261; 1902a: 109, pl. 5, 
figs 1-2; 1905: 184, figs 204-205. - Hoek 1907b: 
9. - Gruvel 1920: 50. - Weisbord 1979: 98. 
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FIG. 12 . — Metaverruca aequalis (Aurivillius). A, labrum; B, pa lp ; C , mandib le ; D, maxil lae I; E, maxil lae II; F, cirrus I; G , cirrus II; H, 
distal article of anter ior r a m u s of cirrus II; I, in te rmedia te article of cirrus VI; J , c auda l a p p e n d a g e . S c a l e b a r s : A-E, H, I, 0 .1mm; F , G , 
J, 1 mm. 
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Verruca halotheca Pilsbry, 1907b: 188, pl. 4, figs 9-10; 
1916: 46, pl. 8, figs 1-la. - Kolosvâry 1943: 
73. - Zullo 1968: 219. - Gordon 1970: 
118. - Buckeridge 1975: 129, figs 5. 4-6. - Foster 
1978: 69, pl. 8F, fig. 42. - Weisbord 1979: 98. 

Verruca coraliophila Pilsbry, 1916: 2 1 , pl. 1, 
figs 1-5. - Zullo 1968: 219. - Bayer et al. 1970: 
A43. - Weisbord 1979: 96. 
Verruca {Metaverruca) sculpta — Broch 1931: 
41. - Buckeridge 1983: 59, fig. 45. 
Verruca (Metaverruca) cookei - Rosell 1981: 299, 
pl. 11, figs r, s, u, v; 1991: 33 (not Verruca cookei 
Pilsbry, 1927). 
Metaverruca recta — Buckeridge 1994: 116, 
fig. 13a-f. - Foster & Buckeridge 1995a: 182, fig. 15; 
1995b: 368, fig. 9C-E. 

M A T E R I A L E X A M I N E D . — Stn 4, 8 spécimens and 
10 empry shells, rc: 0.6-0.9 cm, MNHN Ci 2549. — 
Stn 16, 1 spécimen, rc: 0.6 cm, MNHN Ci 2555. — 
Stn 62, 3 empty shells, rc: 0.6-0.7 cm, MNHN 
Ci 2560. — Stn 66, 1 empty shell, rc: 0.8 cm, 
M N H N Ci 2561. — Stn 135, 1 spécimen, rc: 
0.7 cm, MNHN Ci 2570. — Stn 139, 1 empty shell, 
rc: 0.7, MNHN Ci 2571. — Stn 148, 101 spécimens 
and 12 empty shells, rc: 0.5-0.9 cm, M N H N 
Ci 2576, MNRJ 8906. — Stn 150, 2 spécimens and 
1 empty shell, rc: 0.6-0.6 cm, MNHN Ci 2578. — 
Stn 151, 27 spécimens and 1 empty shell, rc: 
0.5-0.9 cm, M N H N Ci 2580, MNRJ 8907. — 
Stn 159, 1 spécimen, rc: 0.3 cm, M N H N 
Ci 2585. — Stn 161, 1 spécimen, rc: 0.7 cm, 
M N H N Ci 2664. — Stn 168, 9 spécimens and 
4 empty shells, rc: 0.5-0.8 cm, MNHN Ci 2588. — 
Stn 180, 19 spécimens and 5 empty shells, rc: 
0.6-1.2 cm, M N H N Ci 2597, MNRJ 8908. — 
Stn 181, 4 spécimens and 1 empty shell, rc: 
0.6-0.7 cm, MNHN Ci 2600. — Stn 196, 10 spéci­
mens and 18 empty shells, rc: 0.6-1.0 cm, MNHN 
Ci 2604. — Stn 197, rc: 0.5-0.8 cm, M N H N 
Ci 2607. — Stn 199, 1 spécimen, rc: 0.4 cm, 
M N H N Ci 2611. — Stn 218, 2 spécimens and 
1 empty shell, rc: 0.6-0.7 cm, MNHN Ci 2622. — 
Stn 231 , 1 empty shell, rc: 0.7 cm, M N H N 
Ci 2626. — Stn 237, 1 spécimen and 5 empty shells, 
rc: 0.6-0.7 cm, MNHN Ci 2629. — Stn 239, 10 spé­
cimens and 4 empty shells, rc: 0.6-0.9, M N H N 
Ci 2632. — Stn 240, 78 spécimens and 10 empty 
shells, rc: 0.5-0.8 cm, M N H N Ci 2634, MNRJ 
8909. — Stn 255, 2 spécimens, rc: 0.9-1.1 cm, 
MNHN Ci 2650. 

PvEMARKS 

Metaverruca recta is the most common deep-sea 
verrucid found in the Azores région. It was col­
lected from over several distinct substrates, such 

as pumice stones, shells, corals, and urchin 
spines. It has a world-wide distribution, and was 
recorded many times from the Northeastern 
At lant ic , inc luding the Azores from 240 to 
2100 m (Aurivillius 1898; Gruvel 1912a, 1920; 
S o u t h w a r d & S o u r h w a r d 1958 ; Foster & 
Buckeridge 1995a; Young in press). 
The spécimens studied do not présent significant 
différences from those observed by other authors. 
The white shell is totally smooth, and has a 
sttaight hinge between the opercular valves and 
the rostrum and carina, characters which are dia­
gnostic for this species. 

Metaverruca trisulcata (Gruvel, 1900b) 
(Figs 9, 13-14) 

Verruca trisulcata Gruvel, 1900b: 243; 1902a: 96, 
pl. 5, figs 9-10; 1905: 184, fig. 203; 1912b: 348; 
1920: 49. - Hoek 1907b: 9. 
Verruca striata Gruvel, 1900b: 244; 1902a: 98, pl. 5, 
figs 5-6, textfig. 17-18; 1905: 183, fig. 186, 
202. - Hoek 1907b: 9. - Stubbings 1967: 251. 
not Metaverruca trisulcata — Foster & Buckeridge 
1995a: 177, figs 10-12; 1995b: 363, fig. 9a-b. 

M A T E R I A L E X A M I N E D . — Stn 197, 2 spécimens, rc: 
0.5 cm, MNHN Ci 2608, MNRJ 8910. — Stn 240, 
1 spécimen, rc: 0.4 cm, MNHN Ci 2635. 

DESCRIPTION 
Shell (Fig. 13A, B) white, cuticle not persistent, 
o rnamented with several strong longitudinal 
ridges and spaced growth Unes, ridges on opercu­
lar plates and at suture of rosrrum and carina 
conspicuous. Opercular plates parallel to basis. 
Basai margin of wall not inflected. 
F ixed - t e rgum (Fig. 13A, B) smal ler t han 
fixed-scutum, apex thickened, recurved outward; 
with two developed alate projections and trian­
gular central area, with four to five longitudinal 
ridges. 
Fixed-scutum (Fig. 13A, B) having central trian­
gular area with four to five strong longitudinal 
ridges, well developed alate projection at rostral 
suture area, radius-l ike project ion at fixed-
tergum side; apex thickened, recurved outward. 
Internally, with well developed myophore. 
Carina (Fig. 13A) same size as rostrum, with 
about ten strong longitudinal ridges and well 
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developed ridge area at suture with tosttum, with 
four intetlocking teeth, the largest being usually 
the second; smooth suture with fixed-tergum. 
Rostrum (Fig. 13A) with many strong longitudi­
nal tidges, well developed ridged area at suture 
with carina, with four interlocking teeth, the fitst 
one being the largest, smooth suture with fixed-
scutum. 

Tergum (Fig. 13A, C) latget than scutum, nearly 
quadrangular, with thtee articulât ridges; axial 
ridge highest and as wide as second, distance bet­
ween tidges equal, groove between fitst and 
second tidges gteater than between second and 
thitd ones; no ridges at carinal area. Internally, 
surface flat and smooth; scutal margin slightly 
concave, with médian tooth. 

FIG. 1 3 . — Metaverruca trisulcata (Gruvel). A, top view; B, f ixed-tergum a n d f ixed-scutum view; C, D, t e rgum and scu tum, internai 
view. S c a l e b a r s : 1 mm. 
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Scutum (Fig. 13A, D) with three articular ridges, 
thitd ridge thin, sloping continuously to rostral 
area, no ridges at rostral area; apex pointed, 
directed toward tergum. Internally, tergal margin 
nearly straight, with tooth at lower third; surface 
with conspicuous upper dépression, including 
adductor muscle pit. 

Labrum (Fig. 14A) with séries of irregular reerh. 
Palp (Fig. 14a) short, acuminated, with few 
simple setae on upper margin and distal région. 
Mandible (Fig. 14B) with three reeth, distance 
between first and second teeth twice distance 
between the second and third ones; lower angle 
denticulated. Maxilla I (Fig. 14C) with lower 
part projected; two large spines and five small 
spines on upper edge of cutting edge and thir-
teen moderate to small unpaired spines on lower 
part. Second maxilla not observed. 
Cirrus I (Fig. 14D) with subequal rami, anterior 
slightly longer than posterior one; both with pro­
tubérant articles coveted by long, simple setae. 
Cirrus II (Fig. 14E) with anterior ramus about 
two third length of posterior, wirh articles more 
protubérant; both rami covered by long, simple 
serae. Cirri III wirh unequal rami, anterior shor-
ter than posterior; cirri with rami of IV-VI equal 
length. Intermédiare articles of cirrus VI with 
width about two third length, three pairs of long 
setae on anterior margin, two setae on postetiot 
angle. Caudal appendage (Fig. 14F) multiarticu-
lated, seven articles, one half length of coxopo-
dite; long simple setae on distal margins of 
articles. Number of articles of citri I-VI and cau­
dal appendage is presented in table 6. The spéci­
mens dissected had approximately fifty eggs each 
(from station 197). 

TABLE 6. — N u m b e r of art icles of cirri l-VI, a n d cauda l a p p e n d a ­
g e of Metaverruca trisulcata (Gruvel), s tn 197. I-VI, cirri I to VI; 
CA, cauda l a p p e n d a g e ; RC, right cirri; LC, left cirri. 

I II III IV V VI C A 

R C 

L C 

1 1 / 1 5 

1 5 / 1 2 

8 / 1 2 

8 / 1 2 

1 6 / 1 9 

1 6 / 1 9 

2 1 / 2 3 

1 2 + / 2 3 

2 3 / 2 5 

2 4 / 2 4 

2 5 / 2 6 

2 4 / 2 6 

7 

7 

REMARKS 

M. trisulcata was described by Gruvel (1900b, 
1902a, 1920) from the Azores, and it was later 

recorded from rhe coasr of Morocco (Gruvel 
1912b). Foster & Buckeridge (1995a, b) recor­
ded it from off the Straits of Gibraltar and La 
Réunion (Indian Océan). Thèse authors conside-
red Verruca imbricata Gruvel, 1900b, V. striata 
Gruvel, 1900b and V. radiata Gruvel, 1901 as 
synonyms of M. trisulcata. Herein I only consi-
der V. striata synonymous of V. trisulcata, inclu­
ded in the Metaverruca. Verruca imbricara and 
V. radiata are considered valid and included in 
Newmaniverruca n.g. 

The spécimens examined are in accordance with 
the detailed description of the external characters 
presented by Gruvel (1902a), except the width of 
the second and third ridges of the tergum are 
equal, instead of the second being wider. The 
ornamentation of the rostrum and carina, the 
ridges of tergum and scutum, and the apex of 
scutum, serve as a diagnostic of this species. 
Gruvel (1900b, 1902a) did not describe the 
appendages of V. trisulcata, which are described 
herein, but he described the appendages of 
V. striata (Gruvel, 1902c), which is here conside­
red synonymous. The description of the appen­
dages of V. striata concord with those I observed, 
except rhat of the caudal appendage. Gruvel 
(1902c) observed nine articles that were longer 
rhan coxopodite of citrus VI, instead of seven 
articles that are one half the length of the coxo­
podite. Verruca striata also differs from V. trisul­
cata: scutum with apex not curved, with three 
articular ridges similar in width, and the apices 
of the car ina and r o s t r u m no t p ro j ec t ing . 
Notwirhstanding thèse différences, I agrée with 
Foster & Buckeridge (1995a, b) and consider 
this species synonymous with V. trisulcata. 
On the other hand, I do not consider V. imbri­
cata and V. radiata as synonyms of M. trisulcata, 
due to several différences in the number and 
form of the ridges of the scutum and tergum, 
and on the n u m b e t and development of the 
radial ridges of the shell. Foster & Buckeridge 
(1995a, b) srated that the number of ridges bet­
ween the tergum and the scutum increased with 
growth, from one to four in spécimens of about 
6 mm in rostrocarinal length. The three spéci­
mens I studied had a length between 0.44 and 
0.52 m m and ail had a constant number of 
ridges, as in Gruvel's type. In the spécimens from 
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La Réun ion (Foster & Bucker idge 1995b) , 
besides the variable number of ridges, the spéci­
mens exhibit a plasticiry in the form of the shell 
from low splayed to quite upstanding. Citri I and 
II have the anterior ramus one half the length of 
the posterior one and the caudal appendage with 
0.66 or 0.5 (sic) the length of cirrus VI. For the 
spécimens from the Sttaits of Gibraltar, Fostet & 
Buckeridge (1995a) repeated the same descrip­
tion as that for the La Réunion samples, only 
adding new figures. Therefore, the différences 
observed in the shell and appendages of both 
samples appears to be yet another species, or pos­
sibly more than one species due to the high 
vatiability described. 

The disttibution of M. trisulcata is restricted to 
the Azotes tegion and off Morocco (Fig. 9). 

Genus Costatoverruca n.g. 1 

Costatoverruca comuta (Aurivillius, 1898) 

Verruca comuta Aurivillius, 1898: 197. - Gruvel 
1905: 174; 1912a: 5; 1920: 39, pl. 2, figs 12-13, 
pl. 3, figs 9-10. - Hoek 1907b: 9. - Belloc 1959: 4. 

M A T E R I A L E X A M I N E D . — Stn 62, 1 spécimen, rc: 
0.5 cm, MNHN Ci 2662. — Stn 148, 13 spécimens 
and 1 empty shell, rc: 0.4-0.7 cm, MNHN Ci 2577, 
MNRJ 8911. — Stn 150, 2 spécimens, rc: 0.4 cm, 
M N H N Ci 2579. — Stn 151, 3 spécimens, tl: 
0.4-0.5 cm, MNHN Ci 2670. — Stn 157, 5 spéci­
mens, rc: 0.5, MNHN Ci 2582. — Stn 159, 1 spéci­
men, rc: 0.4 cm, MNHN Ci 2586. — Stn 161, 
25 spécimens, rc: 0.2-0.4 cm, M N H N Ci 2587, 
MNRJ 8912. — Stn 181, 8 spécimens, rc: 
0.3-0.6 cm, MNHN Ci 2601. — Stn 199, 6 spéci­
mens, rc: 0.5 cm, MNHN Ci 2612, MNRJ 8913. — 
Stn 237, 2 spécimens, rc: 0.4 cm, M N H N 
Ci 2630. — Stn 239, 646-628 m, 1 spécimen, rc: 
0.4 cm, MNHN Ci 2633. 

REMARKS 

The extetnal shell chatacters C. comuta were des­
cribed by Aurivillius (1898), and latet in greater 
détail by Gruvel (1920), both of which are based 
on samples from the Azores. Young (in press) 

1 . S e e t he part of t he revision of Ver ruc idae for gener ic d iagno-
s is . 

redescribes this species, including a description 
of the appendages, based on new samples ftom 
the Azotes. 
Ail of the spécimens studied wete collected in the 
Azores and at a depth previously recorded, 450 
to 1229 m. 

Genus Verruca Schumachet, 1817 

Verruca stroemia (Miiller, 1776) 
(Figs 15-17) 

Lepas stromia Mùller, 1776: 251. 

Verruca stromia — Darwin 1854: 518, pl. 21 , 
fig. la-f.-Pilsbry 1916: 24. 

Verruca stroemia — Nilsson-Cantell 1978: 48, 
figs 23-24. 

M A T E R I A L E X A M I N E D . — Stn 14, 2 spécimens on 
Dendrophyllia cornigera, M N H N Ci 2554. — 
Stn 259, 720 spécimens, MNHN Ci 2653, MNRJ 
8914. 

DESCRIPTION 

Shell (Fig. 15A) white or ttanslucent, flartened, 
usually with rostrum prominent, cuticle not per­
sistent, ornamented with sevetal longitudinal 
tidges, sometimes nodose, and ittegulat growth 
Unes; tidges at sutute between rostrum and cari­
na and berween ros t rum and f ixed-scutum 
conspicuous and projecting. Opercular plates 
(Fig. 15A) parallel with basis, reduced in size, less 
than one half rosttocarinal diametet. Surface of 
opercular plates and shell petmeated by several 
rows of tubes in small spécimens, tubes parallel 
to growth Unes sealed in latget ones. Basai mar­
gin of wall not inflected. 

Fixed-tergum (Fig. 15A) same size as fixed-
scutum, matginal apex thickened, tecurved out-
ward; alate projections to carina, neatly straight 
sututes to fixed-scutm. 
Fixed-scutum (Fig. 15A) nearly quadrangular, 
upper surface turned towatd rostral matgin of 
free scutum; suture with fixed-tetgum simple and 
neatly straight; ros t rum having conspicuous 
ridges; apex marginal, not recurved. Internally, 
with well developed myophore parallel to basis. 
Carina (Fig. 15A) smaller than rostrum, surface 
wirh longitudinal tidges knobbed; well developed 
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ridge area at suture with rostrum, forming deep 
grooves between ridges, wirh five intetlocking 
teeth, ridges decreasing slightly in size ftom apex 
to basis; with radius-like projection to fixed-
tetgum. 
Rosttum (Fig. 15A) with well developed ridged 
area at suture with carina, forming deep grooves 
between ridges, with four to five interlocking 
teeth, ridges decreasing in size from apex to basis; 
suture with fixed-scutum also with conspicuous 
ridges. 
Opercular plates with conspicuous and projec­
ting growth Unes. Tetgum (Fig. 15A, B) larger 
rhan scutum, nearly quadrangular, witU tUree 
articular ridges; axial ridge high, conspicuous at 

FIG. 1 5 . — Verruca stroemia (Mùller). A, top view; B, C, t e rgum 
a n d s c u t u m , internai view. S c a l e b a r s : 1 m m . 

both sides, about same width as second; ridges 
absent at catinal area. Internally, surface flat, 
with some visible sealed tubes, scutal margin 
with deep medial notch, fotming articular ridge 
at upper margin. 
Scutum (Fig. 15A, C) with three low articulai 
tidges, axial ridge low and thin, sloping conti-
nuously to rostral area; first ridge wider than 
second; rosttal area, slightly medially depressed, 
ridges absent; width of plate about one third its 
height. Internally, surface with some sealed tubes 
and consp i cuous uppe r dépress ion , wh ich 
includes the adductor muscle pit, tergal margin 
sinuous. 
Labrum with row of simple, sharp teeth. Palp 
(Fig. 16A) acuminate, simple setae at uppet mar­
gin. Mand ib l e (Fig. 16B) wi th three teeth , 
second and third with subsidiary cusps, denticles 
on lower angle. Maxilla I (Fig. 16C) with lower 
antetiot border projecting antetiotly; uppet bor­
der wirh two latge spines, followed by nineteen 
to twenty moderate and small spines at lower 
border. Maxilla II (Fig. 16D) bilobed, numerous 
simple setae along its maigins. 
Cirrus I (Fig. 16E) with unequal ïami, antetiot 
ramus two thitd length of postetiot, both rami 
with proruberant articles covered by numerous 
simple setae. Cirrus II (Fig. 16F) with unequal 
tami, antetiot tamus about one quartet length of 
posterior, both rami covered by numerous simple 
setae; distal articles of anterior ramus with bipec­
tinate setae. Cirrus III (Fig. 16G) with unequal 
rami; anterior ramus about one thitd length of 
posterior; both rami covered by numerous simple 
setae, distal aiticles of anterior ramus wirh bipec­
tinate setae. Cirri IV to VI with equal rami; 
intermédiare articles (Fig. 16H) with fout pairs 
of setae on anterior margin, one or two setae on 
posterior angle; width about one half length. 
Caudal appendage (Fig. 161) multiarticulated, 
sixteen aiticles, tUree times length of coxopodite 
of cirrus VI; articles covered by numerous simple 
setae at distal margins; basai articles with multi­
fid scales. Number of articles cirri I-VI and cau­
dal appendage is presented in table 7. 

REMARKS 

Verruca stroemia is a common tempeiate and 
polai species from the Noitheastetn Atlantic, 
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FIG. 16. — Verruca stroemia (Miiller). A, palp; B, mandib le ; C , maxilla I; D, maxilla II; E, cirrus I; F, cirrus II; G, cirrus III; H, in terme-
dia te article of cirrus V I ; I, c auda l a p p e n d a g e . S c a l e b a r s : A-D, H, 0.1 mm; E-G, I, 0.2 mm. 
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TABLE 7. — N u m b e r of art icles of cirri l-VI, a n d c a u d a l a p p e n ­

d a g e of Verruca stroemia (Mûller), s tn 1 4 . I-VI, cirri I to VI; CA, 

c a u d a l a p p e n d a g e ; RC, right cirri; LC, left cirri. 

I II III IV V VI C A 

R C 9 / 9 6 / 1 5 7 / 1 5 1 7 / 2 1 2 1 / 2 2 2 3 / 2 5 1 6 

L C 9 / 8 6 / 1 6 8 / 1 8 1 8 / 1 9 2 1 / 2 2 2 4 / 2 6 1 6 

wh ère it occurs fro m the in ter t ida [ zone to 
548 m, with doubtful records from 960-998 and 
2600 m. The latter record was from the Azores 
région, which is rhe most southern record for 
this species (Gruvel 1902a, 1920). 
In several samplings by the Meteor (Young in 
press) and the Jean Charcot expéditions in the 
Azores, not a single spécimen of V. stroemia has 
been collected. However, V. spengleri, a species 
similar ro V. stroemia, is common in this région, 
but it does not occur at the depths cited by 
Gruvel. It appears that the Gruvel (1902a, 1920) 
records represent other verrucids species. 
The spécimens of V. stroemia studied herein were 
collected off Portugal, which is accepted here as 
the sourhern limit of its distribution. 
Verruca stroemia has been recorded from the 
Spitsbetgen, Greenland, Iceland, rhe Faeroe 
Islands, Great Britain, and the Norwegian to 
Pottugal coasts (Nilsson-Cantell 1978), with 
scattered records along the Eutopean coast of the 
Mediterranean Sea, from France to the Adriatic 
Sea (Fischer 1871; Kolosvâry 1947, 1951; Relini 
1969). There is also one doubrful record from 
the Red Sea (Darwin 1854; Fig. 17). Due to the 
superficial similarity between V. stroemia and 
V. spengleri ail records from the Mediterranean 
need to be reviewed (see remarks under V. spen­
gleri). 

Verruca spengleri Darwin, 1854 
(Figs 17-19) 

Verruca spengleri Darwin, 18 54: 521, pl. 21 , 
fig. 2. - Weltner 1897: 274. - Hoek 1883: 
133. - Gruvel 1905: 182, fig. 200; 1920: 48. - Hoek 
1907b: 9. - Pilsbry 1916: 40. - Baker 1967: 
47. - Buckeridge 1994: 90. 

Verruca stroemia - Ruggieri 1953: 46 (not V. stroemia 
Mûller). 

? Verruca spengleri — Tarasov & Zevina 1957: 151, 
figs 49-50. - Zevina 1963: 73. - Ruggieri 1977: 71k, 
figs 3-5. 

M A T E R I A L E X A M I N E D . — Stn L8, 1 spécimen, 
MNHN Ci 2541. — Stn P3, 42 spécimens, MNHN 
Ci 2507. — Stn P4, 46 spécimens, M N H N 
Ci 2509. — Stn P6, 218 spécimens, M N H N 
Ci 2511. — Stn P7, more than 100 spécimens, 
MNHN Ci 2513, MNRJ 8915. — Stn P8, more 
than 100 spécimens, M N H N Ci 2516, MNRJ 
8916. — Stn P9, 30 spécimens, MNHN Ci 2518. — 
Stn P12, 86 spécimens, M N H N Ci 2521. — 
Stn P13, 1 spécimen, MNHN Ci 2522. — Stn P17, 
4 spécimens, MNHN Ci 2658. — Stn P19, 110 spé­
cimens, MNHN Ci 2525. — Stn P23, 68 spécimens, 
M N H N Ci 2526. — Stn P24, 98 spécimens, 
M N H N Ci 2527. — Stn P27, 280 spécimens, 
MNHN Ci 2528, MNRJ 8917. — Stn P29, 298 spé­
cimens, MNHN Ci 2529, MNRJ 8918. — Stn P30, 
1 spécimen, MNHN Ci 2660. — Stn P33, 86 spéci­
mens, MNHN Ci 2532. — Stn 1, 52 spécimens, 
MNHN Ci 2547. — Stn 61, 69 spécimens, MNHN 
Ci 2558. — Stn 142, 22 spécimens, M N H N 
Ci 2572. — Stn 143, 1 spécimen, M N H N 
Ci 2573. — Stn 216, 62 spécimens, M N H N 
Ci 2619. — Stn 224, 16 spécimens, M N H N 
Ci 2623. 

DESCRIPTION 

Shell (Fig. 17A) white or rranslucenr; cuticle not 
persistent; flattened; usually with rostrum more 
p rominen t , o rnamen ted only wi th irregular 
growth fines; ridges at suture between rostrum 
a n d ca r ina c o n s p i c u o u s a n d p ro j ec t i n g . 
Opercular plates (Fig. 17B) parallel to basis, 
teduced in size, less than one half tostrocarinal 
d i amete r . Surface of ope rcu la r pla tes 
(Fig. 17A-D) and shell permeated by sevetal per­
sistent rows of tubes, parallel to growth fines. 
Basai margin of wall not inflected. 
Fixed-tergum (Fig. 17A) smaller than fixed-
scutum, marginal apex thickened, recurved out­
ward; alare projections absent, sutures essentially 
straight or with small ridge at carinal suture. 
Fixed-scutum (Fig. 17A) nearly quadrangular, 
upper surface turned toward rostral margin of 
scutum; suture areas simple and nearly srraight, 
small to large ridge at suture of rosrrum; apex 
marginal, not recurved outward. Internally, with 
well developed myophore parallel to the basis. 
Carina (Fig. 17A) smallet than rostrum, well 
developed tidge area at suture with rostrum 
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FIG. 1 8 . — Verruca spengleri Darwin. A, labrum a n d palp; B, mandib le ; C, maxilla I; D, maxilla II; E, cirrus I; F, cirrus II; G, distal 
article of anterior r a m u s of cirrus II; H, cirrus III; I, in te rmedia te article of cirrus V I ; J , c auda l a p p e n d a g e a n d pén i s ; K, b a s a i art icles 
of c a u d a l a p p e n d a g e . S c a l e b a r s A-D, G , I, K, 0 . 1 mm; E , F , H , J , 1 . 0 m m . 
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forming deep grooves between ridges, five to 
seven intetlocking teeth, tidges decteasing slight­
ly in size f tom apex to basis; su tu re wi th 
fixed-tergum with low ridges. 
Rosttum (Fig. 17A) with well developed tidged 
area at sutute with carina, forming deep grooves 
between ridges, four to six intetlocking teeth, 
ridges decreasing slightly in size ftom apex to 
basis; suture with fixed-scutum nearly smooth ot 
depressed for fixed-scutum tooth. 
Opercular plates with growth lines conspicuous, 
but not projecting. Tergum (Fig. 17C) larger 
than scutum, neatly quadtangulat, thiee articulât 
ridges; axial ridge elevated, conspicuous at both 
sides, as wide as second, distance between ridges 
equal, gioove between fitst and second larger 
than that between second and third; without 
tidges at carinal area. Inrernally, surface flat, 
some sealed tubes visible; scutal matgin sinuous. 
Scutum (Fig. 17D) with thtee low arricular ridges, 
axial ridge low, thin, sloping continuously to ros-
ttal area; first and second tidges equal in width ot 
latter widei, no ridges at rostral area; greater width 
of plate about one half scutum height. Internally, 
surface with some sealed tubes visible, adductot 
tidge conspicuous; tergal margin sinuous. 
Labrum (Fig. 18A) with row of twenty-fout 
simple, sharp teeth. Palp (Fig. 18A) acuminate, 
s imple setae at u p p e t m a r g i n . M a n d i b l e 
(Fig. 18B) with three reeth, second and third 
usually with subsidiary cusps at upper margin, 
low dent ic les on lowet angle . Maxi l la I 
(Fig. 18C) with lower anterior border projecting 
anteriotly; upper border with two ot three large 
spines, followed by fifteen to rwenty-fout inter­
méd ia re to small sp ines at lower border . 
Maxilla II (Fig. 18D) bilobed, with numerous 
simple setae along its margins. 
Cirrus I (Fig. 18E) with unequal tami, anrerior 
ramus one half length of posterior, anrerior 
ramus wirh p ro tube tan t articles, covered by 
numerous simple setae, posterior ramus with 
slightly protuberanr arricles. 
Cirrus II (Fig. 18F) with unequal rami, anrerior 
ramus about one third length of posterior, both 
tami covered by numerous simple setae, distal 
articles of anterior ramus with bipectinate setae 
(Fig. 18G). 

Cirrus III (Fig. 18H) wirh unequal rami, antetiot 

ramus about one half length of postetiot, both 
tami coveted by numerous simple setae, distal 
articles of anterior ramus wirh bipectinate setae. 
Cirri IV to VI with equal rami; inrermediate 
articles (Fig. 181) with four pairs of setae on 
anterior matgin, one or two setae on posterior 
angle, small spinules on distal matgin, length 
a b o u t one hal f w i d t h . C a u d a l a p p e n d a g e 
(Fig. 18J) m u l t i a r t i c u l a t e d , w i th fou t t een 
articles, two and one half times length of coxo­
podite of cittus VI; articles coveted by numerous 
simple setae at distal margins; basai arricles 
(Fig. 18K) with spinules and multifid scales. 
N u m b e t of atticles of cirri I-VI and caudal 
appendage is presented in table 8. 

TABLE 8. — N u m b e r of art icles of cirri l-VI, a n d cauda l a p p e n d a ­
g e of Verruca spengleri Darwin, stn P 6 . I-VI, cirri I to VI; CA, 
cauda l a p p e n d a g e ; RC, right cirri; LC, left cirri; +, b roken r a m u s . 

1 II III IV V VI C A 

R C 

L C 

8 / 1 1 

8 / 1 1 

6 / 1 3 

6 / 1 4 

7 / 1 5 

8 / 1 5 

1 7 / 1 8 

1 8 / 1 8 

1 6 + / 2 1 + 

2 0 / 2 1 

2 3 + / 2 2 + + 

2 3 / 2 2 1 4 

REMARKS 

Darwin (1854) described and figured spécimens 
of V. spengleri, but he only illusttated the internai 
view of the scutum. This species is similar to 
V. stroemia, but the well developed adductot 
tidge of the movable scutum in V. spengleri readily 
separares thèse species. Otherwise, both species 
can be distinguished by V. spengleri having a rela­
tively narrower scutum, the fitst and second 
ridges being of equal width, the shell being per-
meated by tubes, and lacking longitudinal tidges. 
Verruca spengleri was fitst desc r ibed from 
Madeira Island (Darwin, 1854) and later, from 
the Azores (Gruvel 1920; Baker 1967) and Black 
Sea (Tarasov & Zevina 1957). Darwin (1854) 
noted that "from geographical considérations" 
V. spengleri probably was the species found in the 
Meditetranean. Ruggieri (1977) cited this species 
in Southern Italy, and also noted that probably 
ail of the citations of Verruca from the Meditet-
ranean Sea were actually V. spengleri. Ruggieri 
(1977) did not describe his spécimens, but his 
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figures 3 and 4 show the scutum with a develo­
ped adductot fidge, a thin first external ridge, 
and a wid th /he igh t ta t io of one half, which 
agrées with the description of V. spengleri. 
Tarasov & Zevina (1957) cited V. spengleri as com­
mon in the Black Sea, berween 20 and 50 m. The 
spécimens described are similar to those I observ­
ed, but the scutum is relatively larger and the axial 
ridge is placed in the middle of the basai margin 
(Tarasov & Zevina 1957, fig. 49). In addition, the 
caudal appendage has only nine articles. There-

fore, I consider the identification of the Black Sea 
spécimens of V. spengleri as dubious, and in need 
of further confirmation. Due to the large diffé­
rences between rhe spécimens from the Azores-
Madeira Archipelagos and the Black Sea, I suspect 
that the Meditettanean spécimens may well be an 
undescribed species. 
Verruca spengleri is common in the Madeira and 
Azores Archipelagos, from between the intertidal 
zone and 103 m. Gruvel (1920) also recorded it 
from 130 to 440 m (Fig. 19). 

FIG. 1 9 . — G é o g r a p h i e distribution of Verruca stroemia (Mûller) (dotted) a n d Verruca spengleri Darwin (ha tched) . 
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Suborder BALANOMORPHA Pilsbry, 1916 
Family CHTHAMALIDAE Darwin, 1854 

Genus Chthamalus Ranzani, 1817 

Chthamalus stellatus (Poli, 1791 ) 

Lepas stellatus Poli, 1791: 29, pl. 5, figs 18-20. 

Chthamalus stellatus - Darwin 1854: 45, pl. 18, 
figs la, c, e-f, h (part). - Southward 1976: 1009, text-
figs 1-2, 6, pl. 1, figs c-d, f-g, pl. 2, figs a-b, d (syno-
nymy). 

Chthamalus stellatus stellatus - Pilsbry 1916: 302, 
pl. 71, figs l-4a. - Nilsson-Cantell 1921: 281. 

M A T E R I A L E X A M I N E D . — Stn L5, 96 spécimens, 
MNHN Ci 2537, MNRJ 8919. — Stn LU, 3 spéci­
mens, MNHN Ci 2657. 

D l A G N O S I S A N D D E S C R I P T I O N . — See Southward 
1976: 1009. 

REMARKS 

The presenr spécimens conform to the descrip­
tion of the shell and appendages formulated by 
Southward (1976). Chthamalus stellatus is widely 
distributed from the northern Scottish coast and 
English Channel, to the Mediterranean Sea, to 
the tropical coasr of West Africa, Mauritania and 
wi th some d o u b t f u l records s o u t h of the 
Cameroons (Stubbings 1967; Southward 1976). 
Ir was also recorded from Madeira, Cape Verde 
and Azores Islands (Darwin 1854; Stubbings 
1964; Baker 1967). It is abundant between the 
Low Water Mark and the splash zone on ail rocky 
shores of the Sâo Jorge Island (Baker 1967). The 
Jean Charcot Expédition collected this species at 
Santa Maria and Faial Island; thus it has a wide 
distribution within the Azores Archipelago. 

Family B A T H Y L A S M A T I D A E Newman et Ross, 1971 
Genus Bathylasma Newman et Ross, 1971 

Bathylasma hirsutum (Hoek, 1883) 

Balanus hirsutus Hoek, 1883: 158, pl. 13, figs 8-15. 

Bathylasma hirsutum — Newman & Ross 1971: 149, 
textfig. 73, pl. 23-24 (synonymy). 

M A T E R I A L E X A M I N E D . — Stn 6, eroded shell frag­
ments, MNHN Ci 2551. — Stn 46, 9 pièces of ero­

ded and disarticulated plates of the shell, MNHN 
Ci 2556. — Stn 180, 1 scutum, MNHN Ci 2667. — 
Stn 240, 1 eroded carina, M N H N Ci 2668. — 
Stn 255, 13 spécimens fragmented, rc: 1.4-2.4 cm, 
MNHN Ci 2651, MNRJ 8920. — Stn 260, 3 spéci­
mens, rc: 1.5-2.8 cm, MNHN Ci 2655. 

REMARKS 

Bathylasma hirsutum appears to be one of the 
most common Northern Hémisphère deep-sea 
balanomorph barnacles. It has been recorded 
several rimes in the Northeast Atlantic, from the 
Faeroe Islands to the Azores, from depths of 944 
to 1829 m (Hoek 1883, 1913; Pilsbry 1916; 
Gruvel 1920; Southward & Southward 1958; 
Ut inomi 1965; Newman & Ross 1971). The 
presenr samples are from 570 to 940 m, and 
occur on rocks and on e c h i n o i d sp ines . 
Bathylasma hirsutum was redescribed in détail by 
Newman & Ross (1971). 

Genus Hexelasma Hoek, 1913 

Hexelasma americanum Pilsbry, 1916 
(Figs 1, 20-21) 

Hexelasma americanum Pilsbry, 1916: 330, 
pl. 69.-Utinomi 1965: 12. 

Aaptolasma americanum - Newman & Ross 1971 : 
161, pl. 22a-b, 36-37; 1976: 46. 

M A T E R I A L EXAMINED. — Stn 180, 1 spécimen, with 
the shell plates disarticulated (lacking one latera), 
MNHN Ci 2599. 

DESCRIPTION 

Shell conic, color white or pale orange, aperture 
toothed. Plates (Fig. 20A, B) with spaced and 
conspicuous growth Unes; cuticle persistent only 
on opercular plates, in larger spécimens, pilose 
along growth Unes; alae well developed, with fine 
Unes, radii absent; basai margin of wall sometimes 
undulated. Sheath (Fig. 20B) adptessed, well defi-
ned. Internally (Fig. 20B) lamina with thin longi­
tudinal striae; spaces between striae covered by 
chitin in larger spécimens. Carino-lateral narrow, 
0.13 width of carina and 0.22 width of latéral. 
Scutum (Fig. 20C) higher than wide, height 1.4 
to width; apex recurved outwards, tergal segment 
narrow, wi th wide. and s t rong long i tud ina l 
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FIG. 20 . — Hexelasma americanum Pilsbry. A, latéral view of car ina a n d carino-lateral ; B, la téra l , internai view; C, D, s c u t u m , exter-
nal a n d internai view; E, F, t e rgum, external a n d internai view. S c a l e b a r s : A, B, 0.3 mm; C - F , 0.2 m m . 
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FIG. 2 1 . — Hexelasma americanum Pilsbry. A, labrum a n d palp; B, palp; C , détail of t h e pa lp s e t a e ; D, mand ib l e ; E , maxilla I; 
F, maxilla II; G , cirrus I; H, cirrus II; I, in te rmedia te article of cirrus V I ; J , pén i s . S c a l e b a r s ; A, B , D-J, 0.5 mm; C, 0 .02 mm. 
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apico-basal rib near occludent margin; articular 
margin sttaight, basai margin sinuous; occludent 
matgin sttaight; growth Unes conspicuous and 
elevated. Internally (Fig. 20D), adductot tidge 
absent, articular ridge rounded, medial ro articu­
lar margin; forming shallow arricular furrow; six 
latéral depressor muscle crests pootly developed; 
articular and occludent margins thickened, lea-
ving depressed rriangular area medially. 
Tergum (Fig. 20E, F) triangular, with spur near 
basi-scutal angle, spur furrow open; spur distally 
rounded, curving continuously to basai margin; 
eighr crests for depressor muscles, projecting; 
articular ridge elevated, not curved. 
Labrum (Fig. 21 A) hirsute, lacking teeth, with 
shallow medial concavity. Palp (Fig. 21B, C) 
club-shaped, large, with numerous fine pectinate 
setae. Mandible (Fig. 21D) with fout teeth, dis­
tance between first and second twice that bet­
ween second and third, second to fourth with 
subsidiaty cusps, lower angle obtuse. Maxilla I 
(Fig. 21E) with two latge spines followed by 
conspicuous, large norch, twelve to thir teen 
moderate and eight to nine small spines along 
cutting edge. Maxilla II (Fig. 21F) triangular, 
witU long simple setae. 
Curus I (Fig. 21 G) with subequal rami, anterior 
ramus slightly longer rhan posterior; both with 
protubérant articles covered by long simple setae, 
d is ta l ly w i th fine p i n n a t e setae . C i r r u s II 
(Fig. 21 H) with equal rami, articles protubérant, 
with clusters of simple setae on protubérance and 
distal angle; distal articles with fine pinnate setae. 
Citri III-VI with equal tami. Intermédiare article 
of cirrus VI (Fig. 211) wirh length 0.60 width, 
with two pairs of long, fine, pinnate setae on 
anterior matgin, small setulae below thèse pairs; 
one or rwo short simple setae on posterior angle, 
small scales on posterior margin. Pénis (Fig. 21J) 
shor t , annula ted , setuale on distal po r t ion . 
Number of articles of cirri I-VI is presented in 
table 9. 

REMARKS 

Foster (1981) considered Aaptolasma Newman & 
Ross synonymous with Hexelasma Hoek and 
proposed an emended diagnosis. His diagnosis 
stated that the scutum and tergum have no arri­
cular ridge, bur a tergal ridge is présent on the 

TABLE 9. — N u m b e r of art icles of cirri l-VI of Hexelasma ameri-
canum Pilsbry, stn 180 . I-VI, cirri I to VI; RC, right cirri; LC, left 
cirri. 

1 II III IV V VI 

RC 
LC 

12/11 
13/13 

15/20 
13/24 

29/29 
16+/33 

43/44 
37/41 

47/49 
48/42 

46/49 
46/50 

tergum of H. americanum. Therefore, Foster's 
diagnosis has to be emended to include the tetgal 
arricular ridge as absent or présent. 
Hexelasma americanum is the only species of this 
genus recorded from rhe Atlantic. It was collec­
ted off South Carolina, Blake Plateau, between 
512 and 770 m (Pilsbry 1916; Newman & Ross 
1971). 
T h e spécimen dredged by the Jean Charcot 
Expédition is similar to that described by Pilsbry 
(1916) and Newman & Ross (1971) except foi 
the following characters: The shell has a pilose 
cuticle, the spur of the teigum is distally roun­
ded, the mandible has an obtuse angle and the 
pénis has setulae at the distal portion. Thèse cha­
racters may be individual variations due the very 
few number of spécimens described. Pilsbry 
(1916) described only one complète and three 
incomplète spécimens, and herein I add another 
spécimen. AU of the othei chatacteis of rhe shell, 
opercular plates and ciiti agrée with the descrip­
tions by Pilsbry (1916) and Newman & Ross 
(1971), including the détails on the growth Unes 
of tUe plates described by the latter. 
The record of this species from the Azores greatly 
expands the distribution of Hexelasma america­
num (Fig. 1). The depth tange of this species is 
extended from 770 to 1235-1069 m. 

Family T E T R A C L I T I D A E Giuvel, 1903 
Genus Tesseropora Pilsbry, 1916 

Tesseropora arnoldi n.sp. 
(Figs 22-23) 

? Tetraclita squamosa var. elegans - Baker 1967: 46 
(not T. squamosa elegans Darwin, 1854). 

MATERIAL EXAMINED. — Holotype: stn P9, 1 broken 
spécimen, rc: 0.7 mm, MNHN Ci 2520. 
Paratypes: stn L9, 1 broken spécimen, M N H N 
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Ci 2544. — Stn LU, 6 spécimens, rc: 0.2-0.4 cm, 
MNHN Ci 2545, USNM 282803, MNRJ 8921. — 
Stn P29, 15 spécimens, rc: 1.0-4.0 mm, MNHN 

Ci 2531, MNRJ 8922. — Stn 216, 5 empty shells, 
0.3- 0.5 mm, MNHN Ci 2621. 

E T Y M O L O G Y . — Named in honor of Dr Arnold Ross, 
in appréciation of his contributions to our knowledge 
of the Tetraclitoidea. 

D i A G N O S I S 

Shell and sheath white; radii incomplere; tubes 
irregular, radially lengrhened, wirh srriae on 
inner side of outer lamina. Scutum higher than 
wide, adductot tidge separated from articular 
ridge. Labrum hairy; three or four conspicuous 
teeth on each side of medial notch. Intermédiare 
article of cirrus VI with four pairs of setae on 
anterior margin. 

DESCRIPTION 

Shell (Fig. 2 2 A , B) conic, white, aperture smooth 
or little toothed, cuticle usually petsistent, when 
présent finely pilose. Plates with uniformly thin 
ribs, growth Unes thin; alae developed, smooth; 
tadii incomplète, best developed in latéral plate. 
Sheath (Fig. 2 2 C ) adpressed, well defined. Inner 
lamina with thin longitudinal striae in small spé­
cimens to well developed striated ribs over septa 
in larger ones. Tubes irregular, radially lenghte-
ned, with striae on inner side of outet lamina. 
Base calcareous, thin. 

Scutum (Fig. 2 2 D ) higher than wide, sttaight, 
growth Unes conspicuous; arricular and basai 
margins convex, occludent margin straight and 
toothed. Internally, adductor ridge thin, well 
developed, apical portion separated from articular 
tidge; articular ridge long, almost length of arti­
cular margin, articular groove shallow; rostral and 
latéral muscle depressor pits conspicuous, shallow, 
five rostral and latéral depressor cresrs, adductor 
muscle pit small, rounded, supramedial. 
Tergum (Fig. 2 2 E ) elongated, with spur near 
basi-scutal angle, distal end rounded, curving 
continuously to basai margin; longitudinal fur-
row open and broad; six crests for depressor 
muscles prominent; articular ridge slightly pro-
minenr in upper portion. 

Labrum (Fig. 2 3 A ) hairy; three or four conspi­
cuous teeth on each side of shallow medial 

notch. Palp (Fig. 23B) club-shaped, large, with 
numerous fine pectinate setae on upper margin. 
Mandible (Fig. 23C) with five teeth, second to 
fourth with conspicuous subsidiary cusps, espe­
cially fourth; sttongly denticulated between fourth 
and fifth and at lower angle. Maxilla I (Fig. 23D) 
wi th one or two large spines followed by a 
conspicuous notch, seven to nine moderate and 
five to seven small spines along cutting border; in 
notch small spines seldom présent. Maxilla II 
(Fig. 23E) bilobed with long simple setae. 
Cirrus I (Fig. 23F) with subequal rami, anterior 
twice length of posterior; postetiot one with pro­
tubérant articles; articles of both rami covered by 
several long, simple, fine, pinnate serae. Cirrus II 
(Fig. 23G) with equal rami, articles protubérant, 
clothed with simple, fine pinnate setae; protopo-
dite with plumose setae. Cirrus III (Fig. 23H) 
with anterior ramus 1.35 lengrh of posterior, 
arricles with numetous bipectinate setae, few 
simple and pinnate setae and multifid scales neat 
setae (Fig. 23I-K); protopodite with plumose 
setae (Fig. 23L). Cirri IV-VI with rami of equal 
l e n g t h . I n t e t m e d i a t e ar t ic le of c i r rus VI 
(Fig. 23M) equidimensional, four pairs of setae 
on anterior margin, one to four simple setae on 
posterior angle. Pénis short, annulated, with few 
setuale. Number of arricles of cirri I-VI is presen­
ted in table 10. 

TABLE 10 . — N u m b e r of a r t i c l e s of cirri l-VI of Tesseropora 
arnoldi n . sp . (Holotype). I-VI, cirri I to VI; RC, right cirri; LC, left 
cirri. 

1 II III IV V VI 

RC 
LC 

9/6 
9/5 

6/6 
6/6 

10/8 
10/7 

16/15 
16/16 

13/15 
13/14 

16/17 
16/16 

REMARKS 

Tesseropora atlantica was previouslythe only spe­
cies of this genus recorded from the Atlantic 
Océan, having been reported from Bermuda and 
rhe Azores (Newman & Ross 1977) and on Saint 
Paul Rocks (Edwards & Lubbock 1983a, b). The 
description of Newman & Ross (1977) appears 
to be based exclusively on the Bermuda spéci­
mens, including ail of their figures. But, in theit 
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FIG. 2 3 . — Tesseropora arnoldi n . sp . A, labrum a n d palp; B, palp; C , mandib le ; D, maxilla I; E, maxilla II; F, cirrus I; G , cirrus II; 
H, cirrus III; l-K, détail of ar t ic les of anter ior r a m u s of cirrus III; L, détail of article of pro topod of r a m u s III; M, in te rmedia te article of 
cirrus V I . S c a l e b a r s : A - E , l -M, 0 .05 mm; F - H , 0.1 mm. 
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material examined, they cite the spécimens stu­
died by Baker (1967) ftom the Azores. 
The samples from the Jean Charcot Expédition 
show that the species of Tesseropora from the 
Azotes is conspicuously distinct ftom that descri­
bed from Bermuda. The inner lamina of the 
plates have ribs well developed continuously 
ftom the base to the sheath, intercalated by 
numerous fine ribs, instead of only small nume­
rous fine ribs. The adducror ridge of the scutum 
is removed from the atticular ridge, whereas 
77 atlantica has rhe adductot tidge continuous 
with the articular ridge. The labrum has conspi­
cuous teeth on the crest, conttary to the lack of 
teeth in T. atlantica. The atticles of cirrus III 
have multifid scales and no curved spines or den-
ticles on the anterior margin. The intermédiare 
arricles of cirrus VI have only four pairs of paired 
setae, instead of five paits as in T. atlantica. 
The spécimens examined ate smaller rhan those 
observed by Newman & Ross (1977); most are 
about 5 mm in carino-rosrral diametet and only 
one spécimen is 7 mm. 

Tesseropora arnoldi n.sp. can be distinguished 
from Pacific Tesseropora [T. rosea (Ktauss) and 
T. wireni (Nillson-Cantell)], by the color of the 
sheath, the development of the radii and the 
pariétal tubes and the structure of the ci i t i . 
Tesseropora rosea has the sheath ditty white tinted 
pink; the tadii aie modetately wide, and the 
inteimediate aiticles of ciitus VI have thiee paits 
of setae and n u m e t o u s sho i t setae in dense 
bunches below the two majoi paits (Newman & 
Ross 1977). T. wireni has the sheath usually 
pink; the pariétal tubes aie divided into secondary 
and rertiary rows basally, and the inteimediate 
aiticles of ciitus VI have thiee paits of setae and 
a few shoit setae in dense bunches below the two 
majot paits (Newman & Ross 1977). 
Tesseropora arnoldi n.sp. was collected intettidally 
to about 25 m depth, usually attached to Mega-
halanus azoricus and mollusc shells. Sevetal 
samples weie taken in the Azotes in intettidal 
and shallow waters, but the species was not com-
mon in thèse samples. It was collected only on 
Faial and Sâo Miguel Islands. AU the dissected 
spécimens were incubating nauplii. Baker (1967) 
observed that Tetraclita squamosa var. elegans 
Daiwin (? = T. arnoldi n.sp.) was "very abundant 

in a single situation at Urzelina in 1 m. of water" 
at Sâo Jorge Island. 

Family BALANIDAE Leach, 1817 
Genus Balanus Da Costa, 1778 

Balanus trigonus Darwin, 1854 

Balanus trigonus Darwin, 1854: 223, pl .3, 
fig. 7a-f. - Pilsbry 1916: 111, pl. 26, figs l-13e (syno-
nymy). - Baker 1967: 47. 

MATERIAL EXAMINED. — Stn L8, 1 spécimen, 
M N H N Ci 2542. — Stn P3, 1 spécimen, M N H N 
Ci 2508. — Stn P4, 1 spécimen, M N H N 
Ci 2510. — Stn P6, 31 spécimens, M N H N 
Ci 2512. — Stn P7, > 170 spécimens, M N H N 
Ci 2514, M N R J 8923. — Stn P8, shells fragments, 
M N H N Ci 2517. — Stn P9, 5 empty shells, M N H N 
Ci 2519. — Stn P14, 31 spécimens, M N H N 
Ci 2524. — Stn P15, 10 spécimens, M N H N 
Ci 2546. — Stn P17, 25 spécimens, M N H N 
Ci 2652. — Stn P29, 2 spécimens, M N H N 
Ci 2530. — Stn P34, 1 spécimen, M N H N 
Ci 2533. — Stn P41 , 6 spécimens, M N H N 
Ci 2661. — Stn 1, more than 160 spécimens, 
M N H N Ci 2548, M N R J 8924. — Stn 10, 5 empty 
shells, M N H N Ci 2552. — Stn 11, 2 empry shells, 
M N H N Ci 2553. — Stn 60, 8 empty shells, M N H N 
Ci 2557. — Stn 143, more rhan 100 spécimens, 
M N H N Ci 2574. 

REMARKS 

Balanus trigonus has a world-wide distribution, 
and is widespread in the Eastein Atlantic, occur-
ting from the Medi tenanean Aftican coast to 
South Africa (Stubbings 1967). It was pieviously 
recorded ftom the Azotes by Baket (1967) and 
Young (in piess). 

Genus Megabalanus Hoek, 1913 

Megabalanus azoricus (Pilsbiy, 1916) 

Balanus tintinnabulum azoricus Pilsbry, 1916: 62, 
figs 8, 1 le, pl. 12, figs 2-2b. - Baker 1967: 46. 

Megabalanus azoricus - Newman & Ross 1976: 
67. - Henry & McLaughlin 1986: 21, figs la, 3d-e, 
6a-d. 

MATERIAL EXAMINED. — Stn L9, 10 spécimens, rc: 
0.4-2.7 cm, M N H N Ci 2543, MNRJ 8925. — 
Stn P7, 3 spécimens, rc: 1.6-2.8 cm, M N H N 
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Ci 2515. — Stn P38, 7 spécimens, rc: 2.8-3.8 cm, 
MNHN Ci 2534, MNRJ 8926. — Stn P41, 2 spéci­
mens, rc: 2.9 cm, MNHN Ci 2535. — Stn 186, more 
than 50 empty shells, rc: 0.5-3.5 cm, M N H N 
Ci 2602. — Stn 216, 1 empty shell, rc: 3.1 cm, 
MNHN Ci 2620. 

REMARKS 

The wall and opercular plates of M. azoricus were 
redescribed by Henry & McLaughlin (1986) 
who reporred it from the Azores and St. Helena 
Island. The type locality of this species is Tetceira 
Island (Pilsbry 1916), but it is also reported from 
Sao Jorge Island (Baker 1967). The Jean Charcot 
sampled this species from the Faial and Sao 
Miguel Islands and, also, off Santa Maria Island. 
Therefore, this species appears to be well distri-
buted in the Azores Archipelago, from the inter-
tidal to infralittoral zones. T h e record from 
80-90 m off Santa Maria Island is based on one 
empty eroded shell, which probably fell down ro 
this depth. 

T H E GENERIC REVISION OF 
T H E VERRUCIDAE 
(Figs 24-25) 

REMARKS 

Pilsbty (1916) proposed four sections to separate 
the genus Verruca, i.e., Metaverruca, Verruca, 
Cameraverruca and Altiverruca. He also described 
four species groups in the Verruca section, viz: 
group of V. stroemia, V. alba, V. nexa and V. calo-
theca. Ail of the characrers in rhis arrangement 
were based almost wholly on the sttucture of rhe 
shell. He also included some différences on the 
relative lengths of the rami of cirri I to III. 
Ail of Pilsbry's sections have subsequently been 
accorded generic status (Zevina 1978), and the 
following gênera Rostratoverruca Broch, 1922, 
Brochiverruca Zevina, 1993b and Spongoverruca 
Zev ina , 1987a have been added to the 
Verrucidae (Broch 1931; Zevina 1987a, 1993b; 
Buckeridge 1994). Rostratoverruca encompasses 
rhe V. nexa group recognized by Pilsbry (1916). 
Young (in press) questions the validity of the 
genus Metaverruca, since many of its diagnostic 
charac te rs are p résen t in o the r gênera . 

A B 

C D 

FIG. 2 4 . — S c h e m a t i c représen ta t ion of t he relative position of 
t he opercu la r p la t e s and s ize of the a d d u c t o r ridge of s e l ec t ed 
g ê n e r a of Ver ruc idae , v iewed from rostral s ide . A, Altiverruca; 
B, Newmaniverruca n.g.; C, Metaverruca; D, Verruca s .s . 

Additionally the présence of a myophore, the 
most used feature ro characterize this genus, is 
also well developed in V. stroemia, the type spe­
cies of Verruca. 
Buckeridge (1997) recognized the problem of the 
myophore as a diagnostic character, but proposed 
maintaining the genus, and added new charactets 
for the diagnosis. Besides the thickened basai 
ledge, the well developed myophore, and the top 
fiattened as desctibed by Pilsbry (1916) , he 
added the box-like shape of the shell, and a 
D-shaped orifice as diagnostic for this genus. 
The greatest problem defining the gênera within 
the Verrucidae is the diagnosis of Verruca s.str. 
Pilsbry (1916) diagnosed this genus as "Top fiat­
tened, the plane of the movable plates not far 
from parallel with that of the base; radio-alar area 
between parieties of fixed scutum and tergum 
small and linear". Buckeridge (1994) defined this 
genus as "Verrucids with apices of rostrum and 
carina marginal; fixed scurum without myophore; 
operculum parallel to base." The diagnosis of 
Buckeridge (1994: 90) is in error when he cites 
the absence of a myophore since V. stroemia, type 
species of Verruca, has a well developed myopho­
re, as do several other Verruca species. 

74 ZOOSYSTEMA • 1998 • 20(1) 



Cirripedia from the Azores Région 

With the teassigment of many species of Verruca 
s.l. to other geneta [Metaverruca, Rostratoverruca, 
Cameraverruca, etc.), the species which remain in 
Verruca s.s. do not appeat to be closely telated. In 
studying the shell characrers of several species of 
Verruca s.s., two transformation séries can be 
observed. 

The first transformation seiies is based on the 
shape of the shell and the development of the 
myophore 2 (Fig. 24). The first stage of develop­
ment is attained in the species of Altiverruca. 
This is characterized by a steep shell with the 
opercular plates nearly parallel ro the fixed scu­
t u m and t e rgum (Fig. 24A) . T h e a d d u c t o t 
muscles ate attached ditectly ro the inner side of 
the wall, without the scutum lacking an adductor 
ridge and also with a pootly developed adductor 
pit. 

If we compare this pat tetn with an outgtoup 
teference, the lepadomoiphs, this charactet can 
be considered plesiomorphic in the vettucids. 
Both scuta of the l epadomotphs are usually 
parallel, and fail to develop an adductor ridge. 
Considering the steep pattetn of Altiverruca as 
plesiomotphic, an evolutionaty trend can be 
vizualized when the shell becomes mote inclined 
and flarter, which implies a change in the relarive 
pos i t ion be tween the movable s cu tum and 
fixed-scutum: The angle between thèse plates 
enlatges ftom nartowly acute to a tight angle 
(Fig. 24A, B). The change in position of thèse 
plates also nécessitâtes a change in the attach-
ment of the adductot muscle. The development 
of the adductor ridge ranges from a small low 
ridge to a projecting tongue-myophote (e.g. 
V. stroemia; Fig. 24C, D). The development of 
an adductor ridge makes ir possible to maintain 
the same atea for muscle fixation. 
The othet ttansformation séries is in the develop­
ment of the secondary ridges on the rostfum and 
the canna, ditected toward rhe opercular valves. 
The supposedly plesiomorphic position of the 
umbos is marginal (apical), with a linear hinge 
line between the movable opercular valves and 
the rosrrum-carina, as can be observed in basai 

2 . S o m e t i m e s , it is difficult to define t he limits b e t w e e n "adductor 
ridge" and "myophore" . T h e m y o p h o r e is defined a s a " tongue-
s h a p e d adduc to r ridge" (Pilsbry 1 9 1 6 : 2 1 ) . 

A B 

FIG. 2 5 . — S c h e m a t i c r e p r é s e n t a t i o n of t he ros t ra a n d ca r ina 
r idges of s e l ec t ed g ê n e r a of Ver ruc idae , v iewed from rostro-cari­
nal s i d e . A, Newmaniverruca n .g. ; B, Costatoverruca n .g. ; C, 
Rostratoverruca; D, Brochiverruca. 

pedunculates (Fig. 25A). This stage is seen in 
several species included in Verruca s.l. (e.g. 
V. entobapta, V. albatrossiana, V. scrippsae). 
The secondary ridges are first developed on the 
rostrum, beginning at the umbo and moving up 
to the scutum basis (Fig. 25B). This state is also 
seen in some species of Verruca s.l. (V. alba, 
V. xanthia, V. floridana). The umbo of the ros­
trum is displaced from the matgin (Fig. 25C). 
The species with this state comprise the genus 
Rostratoverruca. Subsequently, the umbo of the 
car ina is also d isp laced from the m a t g i n 
(Fig. 25D), which is représentative of the species 
of Brochiverruca. 

Based on thèse considérations, I propose dividing 
Verruca into three gênera: Newmaniverruca n.g., 
Costatoverruca n.g. and Verruca s.s. Newmani­
verruca n.g. contains the box-like species with 
the opetculat plates neatly parallel to the basis, 
with marginal umbos of rostfum and catina, 
wi thout any secondary ridges and wi thout a 
myophore. Costatoverruca n.g. encompasses the 
box-like species with the opercular plares nearly 
parallel to the basis, secondary ridges developed 
on the rostfum, and rarely with an adductof 
ridge ot myophore. Verruca s.s. contains the deri-
ved species with the shell flattened, the opercular 
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valves parallel, and rhe myophore strongly deve­
loped. 
Therefore, Metaverruca is redefined to include 
the box-like species with a well developed myo­
phore, wirhout secondary ridges on the fixed ros­
trum. Also, the adults develop a ledge at the base 
of the wall. 
The genus Spongoverruca was described to isolate 
V. spongicola, which lives in sponges. Gruvel 
(1911, 1912b) presented a short descriprion with 
no diagnostic character rhat allows the séparation 
of this species in a new genus, appart from being 
the only species occurring in sponges. The per-
pendicular posirion of the opercular valves in 

relation to the basis mandates inclusion of this 
species in Altiverruca. Al though Buckeridge 
(1994: 89) questioned the validity of this genus, 
I cons ide r Spongoverruca as a s y n o n y m of 
Altiverruca. 
Broch (1931: 45) presenred the name Eu-verruca 
as a subgenus of Verruca to separate in the follo-
wing way Verruca s.str. from the other subgenera 
he described. He justified this new name due to 
"The central group of the genus is bettet matked 
by fixing the prefix Eu- to the genus name than 
using the latter alone; this may serve to bting 
confusion about ." Therefore Euverruca is an 
objective synonym of Verruca. 

K E Y T O T H E G E N E R A O F T H E FAMILY V E R R U C I D A E 

1 a. Form erect; opercular plates perpendicular to base; without adductor ridge or myo­
phore on fixed-scurum Altiverruca 

lb . Form not erect; opercular plates at no more rhan 45° to base; with ot without 
adductot ridge or myophore on fixed-scutum 2 

2a. Fixed tergum and rostrum medially expanded, forming internai partitioned cavities; 
opercular plates 45° to base; with adductor ridge on movable scutum 

Cameraverruca 
2b. Fixed tergum and rosrrum not medially expanded, without internai cavities; oper­

cular plates less than 45° to base; without adductor ridge on movable scutum 3 

3a. Shell box-like; opercular plates proportionally large, their width one half or more 
the width of shell; with or without myophore 4 

3a. Shell flattened; opercular plates proportionally small, their width less than one half 
the width of shell; with a strong myophore Verruca 

4a. Umbo of rostrum and carina marginal 5 
4b. Umbo of rosttum not marginal, umbo of carina marginal or displaced from margin 

6 

5a. Rosttum without secondary ridges directed toward tergal base; without myophore; 
basai margin of shell not thickened Newmaniverruca n.g. 

5b. Rostrum with secondary ridges; with or without myophore; basai margin of shell 
not thickened Costatoverruca n.g. 

5c. Rostrum without secondary ridges directed toward tergal base; with myophore; 
basai margin of shell thickened Metaverruca 

6a. Umbo of rostrum displaced from margin Rostratoverruca 
6b. Umbo of rostrum and carina displaced from margin Brochiverruca 

76 ZOOSYSTEMA • 1998 • 20(1) 



Cirripedia from the Azores Région 

Genus Altiverruca Pilsbry, 1916 

Verruca Section D: Altiverruca Pilsbry, 1916: 40. 

Verruca {Altiverruca) - Broch 1931: 45. - Foster 
1978: 68. 

Altiverruca - Zevina 1987a: 1813. - Buckeridge 1994: 
92. 

Spongoverruca Zevina, 1987a: 1813. 

TYPE SPECIES. — Verruca hoeki Pilsbry, 1907a, by ori­
ginal désignation (Pilsbry, 1916: 40), Récent, 
Anegada Passage, 18°30'N - 63°31'W, 496 fathoms. 

SPECIES INCLUDED. — A . gibbosa (Hoek, 1883), 
A. incerta (Hoek, 1883), A. nitida (Hoek, 1883), 
A. quadrangularis (Hoek, 1883), A. obliqua Hoek, 
1883, A. sulcata (Hoek, 1883), A. crenata (Aurivillius, 
1898), A. costata (Aurivillius, 1898) n. comb. 
(?= A. gibbosa), A. inermis (Aurivillius, 1898) 
n. comb., A. erecta (Gruvel, 1900b), A. longicarinata 
(Gruvel, 1900b), A. cristallina (Gruvel, 1907), 
A. plana (Gruvel, 1907), A. mitra (Hoek, 1907b) 
(= A. gibbosa), A. darwini (Pilsbry, 1907a) (= A. gibbo­
sa), A. hoeki (Pilsbry, 1907a) (= V. quadrangularis), 
A. joubini (Gruvel, 1912a), A. cassis (Hoek, 1913) 
(= A. cristallina), A. casula (Hoek, 1913), A. navicula 
(Hoek, 1913), A. bicornuta (Pilsbry, 1916) (= A. gib­
bosa), A. rathbuniana Pilsbry, 1916 (= A. gibbosa), 
A. cristallina laevis (Broch, 1922) (= V. cristallina), 
A. ornata Nilsson-Cantell, 1929, A, regularis 
Nilsson-Cantell, 1929, A. gibbosa somaliensis 
(Nilsson-Cantell, 1929) (= A. gibbosa), A. allisoni (Rao 
et Newman, 1972), A. aves (Zevina, 1975), A. angus-
titerga Zevina, 1987a, A. galapagosa Zevina, 1987a, 
A. gira (Zevina, 1987b), A. sculpturata Zevina, 1987a, 
A. sublima Zevina, 1987a, A. longa Zevina, 1988, 
A. tchesunovi Zevina, 1988, A. vitrea Zevina, 1988, 
A. galkini Zevina, 1990, A. mollae Zevina, 1990, 
A. beringiana Zevina et Galkin, 1992, A. laeviscuta 
Buckeridge, 1994, A. vertica Foster et Buckeridge, 
1995a (= A. obliqua) andz4. spongicola (Gruvel, 1911) 
n. comb. 

DIAGNOSIS 

Form erect; opetculat plates erect, perpendicular 
to base; fixed scutum without adductor ridge or 
myophore; sutute berween rosttum and caiina 
from linear to imbricate; bases of plates not 
inflected. 

REMARKS 

In this genus I include V. inermis Aurivillius, 
1898, which is described in détail by Gruvel 
(1920). Its steep pattetn of growth, poorly deve­

loped imbricating sutute between the rostrum 
and the caiina places this species in Altiverruca. 
Due to the placement of Spongoverruca as a 
juniot subjective synonym of Altiverruca, I have 
also included Spongoverruca spongicola (Giuvel, 
1911). 

Genus Cameraverruca Pilsbiy, 1916 

Verruca Section C: Cameraverruca Pilsbry, 1916: 39. 

Verruca {Cameraverruca) - Foster 1978: 68. 

Cameraverruca — Zevina 1987a: 1813. — Buckeridge 
1994: 103. 

TYPE SPECIES. — Verruca euglypta Pilsbry, 1907a, by 
original désignation (Pilsbry, 1916: 39), Récent, off 
Fernandina, Florida, 30°44'N, 79°26'W, 440 
fathoms. 

SPECIES INCLUDED. — C. euglypta Pilsbry, 1907a, 
C. nodiscuta Buckeridge, 1994. 

DIAGNOSIS 

Form with opercular plates forming angle of 45° 
with base; apical cavities of fixed tergum and ros­
tfum partitioned off, forming recesses of gênerai 
body cavity. Movable scutum with adductor 
ridge. 

Genus Newmaniverruca n.g. 

Verruca Section B: Verruca, Group of Verruca alba 
Pilsbry, 1916: 25 (in part). 

Verruca Section B: Verruca, Group of Verruca calothe-
ca Pilsbry, 1916: 30 (in part). 

Verruca {Verruca) - Foster 1978: 68 (in part). - Zevina 
1987a: 1812 (in part). - Buckeridge 1994: 90 (in 
part). 

TYPE SPECIES. — Verruca albatrossiana Pilsbry, 1912; 
Récent, east of Luzon, Philippines, 310 fathoms. 

SPECIES INCLUDED. — N. imbricata (Gruvel, 1900b), 
Â . radiata (Gruvel, 1901), N. multicostata (Gruvel, 
1907), N. albatrossiana (Pilsbry, 1912), N. barbadensis 
(Pilsbry, 1916), N. entobapta (Pilsbry, 1916), Nflavi-
dula (Pilsbry, 1916), N. grex (Hoek, 1913) 
(= N. albatrossiana) and, N. scrippsae (Zullo, 1964). 

E T Y M O L O G Y . — Named in honor of Dr William 
A. Newman, who is largely responsible for my studies 
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on cirripeds, and for his interesting discussions about 
barnacles. 

DIAGNOSIS 

Form box-like, opercular plates parallel or almost 
parallel with base; umbo of canna and rosrrum 
marginal, wirhout secondary ridges and myophore. 

REMARKS 

The species TV. albatrossiana (Pilsbry, 1912) is 
des igna ted here in as the type species of 
Newmaniverruca n.g. because it is the first well 
recognised species. The species described by 

Gruvel (TV. imbricata, TV. radiata, and TV. multi-
costata) are too briefly described and have not 
been collected again (Gruvel 1900b, 1 9 0 1 , 
1907). 
I am assigning spécifie sratus to the subspecies of 
calotheca and alba, because many of thèse sub­
species become separated at the generic level 
{Newmaniverruca n.g. and Costatoverruca n.g.) in 
the classification formulated here. The species 
described by Gruvel are tentatively included in 
this genus by the absence of the secondary ridges 
on rhe rosrrum; no information was cited on the 
internai surface of rhe fixed-scutum. 

KEY TO SPECIES : 

1 a. Shell with conspicuous radial ridges directed toward rhe base of rhe plates 2 
lb. Shell without radial ridges on the plates, only those directed to the rostrum-carina 

articulation 3 

2a. Rostral area of scutum smooth; carina smaller than rostrum 
TV. multicostata (Gruvel) 

2b. Rosttal area of scutum transversely grooved; carina larger rhan rosrrum 
TV. albatrossiana (Pilsbry) 

3a. Opercular plates nearly parallel with base of shell 4 
3b. Opercular plates fotming an angle with base of shell TV. flavidula (Pilsbry) 

4a. Tergum with three articulât ridges TV. barbadensis (Pilsbry) 
4b. Tergum with four articular ridges 5 
4c. Tergum with five articulai ridges TV. imbricata (Gruvel) 

5a. Scutum with three articular ridges TV. scrippsae (Zullo) 
5b. Scutum with four articular ridges 6 

6a. AU four arricular ridges well developed TV. entobapta (Pilsbry) 
6b. Only the two lower articulât ridges well developed TV. radiata (Gruvel) 

Genus Costatoverruca n.g. 

Verruca Section B: Verruca, Group of Verruca alba 
Pilsbry, 1916: 25 (in part). 

Verruca Section B: Verruca, Group of Verruca calotheca 
Pilsbry, 1916: 30 (in part). 

Verruca (Verruca) - Foster 1978: 68 (in part). - Zevina 
1987a: 1812 (in part). - Buckeridge 1994: 90 (in 
part). 

TYPE SPECIES. — Verruca alba Pilsbry, 1907a; Récent, 
Straits of Florida, 24°25'45"N - 81°46'45"W, 
45 fathoms. 

SPECIES INCLUDED. — C. cornuta (Aurivillius, 1898), 
C. alba (Pilsbry, 1907a), C. calotheca (Pilsbry, 1907a), 
C. grimaldi (Gruvel, 1912a), C. caribbea (Pilsbry, 
1916), C. heteropoma (Pilsbry, 1916), C. floridana 
(Pilsbry, 1916), C. xanthia insculpta (Pilsbry, 
1916), C. xanthia (Pilsbry, 1916), C. niasiensis 
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(Nilsson-Cantell, 1929), C. pacifica (Buckeridge, R E M A R K S 

1994), and C. sinuosa (Foster et Buckeridge, 1995b). Q alba (Pilsbry, 1907a) is designated as the type 
„ r i ^ i / • i N c species of Costatoverruca n.g. because it is the 
E T Y M O L O G Y . — from the Greek costata (ridge), reler- „ r . . . . . . , . .... 
ring to the présence of secondary ridges on the ros- first s P e c l e s described and illustrated. Aurivillius 
trum. (1898) p r e sen t ed a br ief de sc r i p t i on of 

V. cornuta, with no illustrations. 
D i A G N O S I S The species C. cornuta and C. pacifica were pre-
Form box-like, opercular plates patallel or almosr viously included in Metaverruca due to the pre-
parallel with base; umbo of carina and rostrum sence of the myophore (Buckeridge 1994; Young 
marginal, rostrum with secondary ridges, seldom in press), but both species have well developed 
on carina; with pit for adductor muscle, usually secondary ridges on the rostrum, the diagnostic 
adductor ridge or myophore. fearure of Costatoverruca n.g. 

KEY T O S P E C I E S : 

1 a. Rostral area of scutum smooth 2 
1 b. Rostral area of scutum with longitudinal ridges 3 

2a. Scutum with two thin articular ridges; tergum with four articular ridges 
C. grimaldi (Gruvel) 

2b. Scutum with three articular ridges, only the axial thin; tergum with three articular 
ridges C. xanthia (Pilsbry) 

2c. Scutum and tergum with only a minute axial ridge 
C. sinuosa (Foster et Buckeridge) 

3a. Tergum with three articular ridges 4 
3b. Tergum with four or more articular ridges 7 

4a. Well developed myophore présent 5 
4b. Myophore absent 6 

5a. Scutum smaller than tergum; fixed-scutum with a well developed upper triangular 
area C. cornuta (Aurivillius) 

5b. Scutum larger rhan tergum; without upper triangular area 
C. xanthia insculpta (Pilsbry) 

6a. Caudal appendage wirh rwenry-rhree articles, more than three times length of pro-
topod C. floridana (Pilsbry) 

6b. Caudal appendage with fourteen articles, 1.5 times length of protopod 
C. heteropoma (Pilsbry) 

7a. Carina without secondary ridges; caudal appendage twice or less the length of pro­
topod 8 

7b. Carina with secondary ridges; caudal appendage more than 2.5 times length of 
protopod C. alba (Pilsbry) 

8a. Interlocking ridges of carina and rostrum subequal 9 
8b. Interlocking ridges of carina and rosttum conspicuously larger in rhe upper por­

tion 10 
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9a. Cirri I and II with anterior about one third length of posterior rami; caudal 
appendage with twenry-seven articles C. caribbea (Pilsbry) 

9b. Cirrus I and II with rami of nearly equal length; caudal appendage with twenry-
one articles C. niasiensis (Nilsson-Cantell) 

10a. Articular margins of scutum and tergum, in internai view, sinuous; caudal appen­
dage with fourteen articles, slightly longer than protopod 

C. calotheca (Pilsbry) 
10b. Articular margins of scutum and tergum, in internai view, essentially straight, with 

only one tooth above; caudal appendage with 24-26 articles, more than twice 
length of protopod C. pacifica (Buckeridge) 

Genus Rostratoverruca Broch, 1922 

Verruca Section B: Verruca, Group of V. nexa Pilsbry, 
1916: 29. 
Verruca Section Rostratoverruca Broch, 1922: 298. 
Verruca {Rostratoverruca) - Broch 1931: 46. - Foster 
1978: 68. 

Rostratoverruca — Zevina 1987a: 1813. — Buckeridge 
1994: 118. 

TYPE SPECIES. — Verruca nexa Darwin, 1854, by sub­
séquent désignation Zevina (1987a: 1813); Récent, 
West Indies, on a gorgonian. 

SPECIES INCLUDED. — R. nexa (Darwin, 1854), 
R. koehleri (Gruvel, 1907), R. conchula minor (Hoek, 
1913), R. intexta (Pilsbry, 1912), R. conchula (Hoek, 
1913) (= R. intexta), R. nexa multiradiata 
(Nilsson-Cantell, 1921), R. kruegeri (Broch, 1922), 
R. kruegeri multisculpta (Hiro, 1933), R. murrayi 
(Stubbings, 1936) (= R. intexta), R. sewelli (Stubbings, 
1936), and R. malevichi Zevina, 1988. 

DIAGNOSIS 

Form box-like, opercular plates parallel with 
base; umbo of carina marginal; umbo of rostrum 
displaced from margin; myophore absenr. 

Genus Brochiverruca Zevina, 1993b 

Brochiverruca Zevina, 1993b: 9. - Buckeridge 1994: 
105. 

TYPE SPECIES. — Verruca dens Broch, 1931, by origi­
nal désignation (Zevina 1993b); Récent, Key Islands, 

05°46'S - 132°51'E, 348 meters, on a Madreporarian 
coral. 

SPECIES INCLUDED. — B. dens (Broch, 1931), B. mar-
gulisae Zevina, 1993b, and B. polystriata Buckeridge, 
1994. 

DIAGNOSIS 

Form box-like, opercular plares parallel with 
base; umbo of carina and rosrrum displaced from 
margin; myophore absent. 

Genus Metaverruca Pilsbry, 1916 

Verruca Section A: Metaverruca Pilsbry, 1916: 21. 
Verruca (Metaverruca) - Broch 1931: 41. - Foster 
1978: 68. 

Metaverruca - Zevina 1987a: 1812. - Buckeridge 
1994: 108. 

TYPE SPECIES. — Verruca coraliophila Pilsbry, 1916, 
by original désignation; Récent, between Bahamas 
and Cape Fear (see Pilsbry 1916: 22, footnote). 

SPECIES INCLUDED. — M. recta (Aurivillius, 1898), 
M. sculpta (Aurivillius, 1898) (= M. recta ) , M. aequa­
lis (Aurivillius, 1898), M. linearis (Gruvel, 1900b) 
(= M. recta), M. trisulcata (Gruvel, 1900b), M. striata 
(Gruvel, 1900b) (= M. trisulcata), M. magna (Gruvel, 
1901) (= M. recta), M. halotheca (Pilsbry, 1907b) 
(= M. recta), M. capsula (Hoek, 1913) (= M. recta), 
M. coraliophila (Pilsbry, 1916) (= M. recta), M. corru-
gata (Broch, 1931), M. macani (Stubbings, 1936), 
M. tarasovi (Zevina, 1971), M. lepista (Zevina, 
1987b), M. seriola (Zevina, 1987b), M. pallida 
Zevina, 1990, M. defayeae Buckeridge, 1994, M. nor-
folkensis Buckeridge, 1994, M. plicata Buckeridge, 
1994, and M. reunioni Foster et Buckeridge, 1995b. 
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DIAGNOSIS 

Form box-like, opercular plates parallel with 
base; umbo of carina and rostrum marginal, 

wirhout secondary ridge; myophore well develo­
ped, basai margin of plates enlarged, somerimes 
fused. 

KEY TO SPECIES : 

1 a. Shell with conspicuous tadial ridges 2 
1 b. Shell without tadial tidges 4 

2a. Numerous fine radial ridges, with eleven or more ridges on each plate 3 
2b. Few large radial ridges, with ten or fewer ridges on each plate 

M. trisulcata (Gtuvel) 

3a. Caudal appendage with seven articles, shortet than protopod 
M. corrugata (Broch) 

3b. Caudal appendage with twenry-seven articles, mote than twice length of protopod 
M. plicata Bucketidge 

4a. Opercular valves with ot without a barely defined articulât ridge 5 
4b. Opercular valves with at least one articulât tidge conspicuous 6 

5a. Opercular plates small in relation to the shell, caiina and rostrum with a sttaight 
articulation M. pallida Zevina 

5b. Opercular plates latge in relarion to the shell, canna and rostrum with a single 
latge articular ridge M. reunioni Foster et Buckeridge 

6a. Opercular plares nearly parallel with the base of the wall 7 
6b. Opetculat plates forming a distinct angle with the base of the wall 12 

7a. Tetgum with thtee articulât ridges 8 
7b. Tergum with four articulât tidges 9 

8a. Shell smooth; carina and rostrum apical margins straighr 
M. recta (Aurivillius) 

8b. Shell with grooves between the opercular valves ridges; carina and rostfum mar­
gins concave M. aequalis (Aurivillius) 

9a. Scutum with three articular ridges 10 
9b. Scutum with fouf articulât ridges 11 

10a. Rostrum and carina articulation with thiee ridges; radii-process of fixed scutum 
small M. macani (Stubbings) 

10b. Rostrum and caiina articulation with four ridges; radii-process of fixed scutum 
laige M. tarasovi (Zevina) 

l i a . Rosttum and caiina articulation with as many as thtee tidges; mandible with five 
teeth M. defayeae Bucketidge 
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11b. Rostrum and carina arricularion with as many as five ridges; mandible with three 
teeth M. norfolkensis Buckeridge 

12a. Scurum with a beaked apex; caudal appendage with six articles 
M. lepista (Zevina) 

12b. Scutum with an obtuse apex; caudal appendage with eleven articles 
M. seriola (Zevina) 

Genus Verruca Schumacher 1817 

Verruca Schumacher, 1817: 35. - Darwin 1854: 496 
(in part). 

Verruca Section B: Verruca, Group of V. stromia 
Pilsbry, 1916: 23. 

Verruca (Eu-Verruca) Broch, 1931: 45. 

Verruca (Verruca) - Foster 1978: 68 (in part). -
Zevina 1987a: 1812 (in part). - Buckeridge 1994: 90 
(in part). 

TYPE SPECIES. — Lepas stroemia Miiller, 1776, by 

monotypy; Récent, no locality (Schumacher, 1817: 
91). 

SPECIES INCLUDED. — V. stroemia (Miiller, 1776); 
V. spengleri Darwin, 1854; V. laevigata (Sowerby, 
1827), and V. cookei Pilsbry, 1927. 

DIAGNOSIS 

Form depressed, opercular plates parallel with 
base, proportionately small; umbo of caiina and 
rostfum mafginal, wi thout secondary ridge; 
myophore well developed, projecring parallel ro 
base. 

KEY TO SPECIES : 

la. Movable scutum with adductor ridge 2 
lb. Movable scutum without adductor ridge 3 

2a. Caudal appendage with nine articles, one half length of cirrus VI 
V. spengleri Darwin 

2b. Caudal appendage with eleven articles, two thitd length of cirrus VI 
V. cookei Pilsbry 

3a. Width of scutum less than its length, rhe second articulât fidge narrower than the 
firsr articulât ridge V. stroemia Miiller 

3b. Width of scutum more than its length, the second articulai ridge broader than the 
first articulât tidge V. laevigata Sowetby 

T H E AZORES FAUNA 

Including the species tepotted herein and those 
of pievious studies on the Azores Région (Hoek 
1883; Aurivillius 1898; Gruvel 1900a, b, 1902a, 
1920; Pilsbry 1916; Zevina 1976; Baker 1967; 
Newman & Ross 1977; Young in press) there are 
a total of sixry-one taxa in this légion. Twelve of 

thèse taxa aie consideted synonymous , viz: 
S. edwardsi and S. alboranense (= Neoscalpellum 
débile), S. erectum and S. velutinum (= Arcoscal­
pellum michelottianum), S. striatum (= Amigdo-
scapellum rigidum), S. molle (= Triangulo­
scalpellum regium), S. gigas G t u v e l , 1902 
(= Trianguloscalpellum ovale, not S. gigas Hoek), 
V. sculpta and V. linearis (= Metaverruca recta), 
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S. vitreum Zevina, 1976 (= S. rigidum); T. squa-
mosa elegans Baker, 1967, and Tesseropora atlanti-
ca Newman et Ross, 1977 (part, spécimens from 
Azores) (= Tesseropora arnoldi n.sp.). 
Wi th in the remaining fifty-one species, four 
records are probably misidentifications by Gruvel 
(1905, 1920): V. stroemia, B. amphitrite, B. spon-
gicola and B. crenatus. Verruca stroemia and 
B. crenatus are northern shallow water species 
and were only recorded once from the Azores 
Région. Balanus amphitrite and B. spongicola 
have no t been recorded again since Gruvel 
(1905, 1920). 

The species of Poecilasma are poorly defined and, 
therefore, there is the possibility that the three 
species recorded are synonymous. Two species, 
P. aurantia and P. crassum, are definitely known 
in this région. The list of species is, therefore, 
reduced to forty-five, which includes rwenry-
eight lepadomorphs, eleven verrucomorphs and 
six balanomorphs (Appendix 2). 
The endemism of the Azores appears to be high, 
fourteen species (31%). Three species occur in 
the Azores and Madei ra Islands, and Great 
Meteor Bank, which gives an endemism of this 
larger area to 3 8 % . Furthemore, four species 
occur at the Iberian Basin, with records also off 
the Iberian Peninsula and Morocco coast, which 
expands the endemism ratio to 47%. The remai­
ning species usually have a Northeastern Atlantic 
distribution or grearer (Appendix 2). The Azores 
fauna does not shate any species with Tropical 
Africa. 

Conversely, it is interesting to note the low spe­
cies richness in shallow waters (less than 200 m). 
Tesseropora arnoldi and M. azoricus are endémie 
to the Azores, V. spengleri occurs also in Madeira. 
Chthamalus stellatus is recorded a long the 
European and North African coasts and B. trigo-
nus, which has a world-wide distribution, may 
have been recently introduced to the Atlantic 
(Zullo 1992). 

In the Northeastern Atlantic the deep sea species 
are reasonably well s a m p l e d a long the 
Azores-Madeira-Great Meteor area (Iberian and 
Canary Basins) and the North Sea (Norwegian 
Basin) but they are still poorly sampled in the 
West Eutopean Basin. 
The deep sea faunas of the Norwegian Basin and 

of the Iberian/Canarian Basins do not share any 
c o m m o n species , except for Scalpellum 
scalpellum, a species with a wide depth range of 
10-540 m, but usually between 30 and 200 m. It 
is recorded from shallow waters of the Iberian 
Peninsula and scatteted localities along the North 
African coast (Nilsson-Cantell 1978). 
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APPENDIX 1 

List of species per station. The numbers preceded by the letters L and P concern respectively interti-
dal hand collecting and scuba diving. The numbets without a letter refer to the stations from the 
Jean Charcot. 

Station Date Location Species 

L5 2.X.1971 Santa Maria Island (South), Praia Chthamalus stellatus. 
L7 5.X.1971 Praia de Santos, "E. Roque", Lepas anatifera, 

sur tube rejeté L. pectinata. 
L8 8.X. 1971 Terceira Island, West of Monte Brazil Verruca spengleri, 

Balanus trigonus. 
L9 11.X.1971 Faial Island, Horta Tesseropora arnoldi n.sp., 

Megabalanus azoricus. 
L11 11.X.1971 Faial Island, Caldeira do Inferno (South) Chthamalus stellatus, 

Tesseropora arnoldi n.sp. 
P3 1.X. 1971 Santa Maria Island, Ponta Malbusca, 12-25 m Verruca spengleri, 

Balanus trigonus. 
P4 2.X.1971 Santa Maria Island, Ponta do Casteleto, 12-15 m Verruca spengleri, 

Balanus trigonus. 
P6 7.X.1971 J. do Castro Bank, 28°13'N - 26°36'W, Lepas anatifera, 

25-35 m Balanus trigonus. 
P7 8.X. 1971 Terceira Island, Ponta de S. Diego Verruca spengleri, 

(West of Monte Brazil), 5-40 m Balanus trigonus, 
Megabalanus azoricus. 

P8 10.X.1971 Faial Island, Horta (Port), Verruca spengleri, 
0-18 m Balanus trigonus. 

P9 11.X.1971 Faial Island, Monte da Guia (East of Caldeira Verruca spengleri, 
do Inferno), 5-15 m Tesseropora arnoldi n.sp., 

Balanus trigonus. 
P12 13.X.1971 Faial Island, Ponta Furada, 0-7 m Verruca spengleri. 
P13 13.X.1971 Faial Island, Horta, 3-18 m Verruca spengleri. 
P14 15.X.1971 S. Jorge Island, West of Cabo Monteiro, 40 m Balanus trigonus. 
P15 15.X.1971 S. Jorge Island, West of Cabo Monteiro, 27 m Balanus trigonus. 
P17 16.X.1971 Graciosa Island, Calle de Folga, 2-8 m Verruca spengleri, 

Balanus trigonus. 
P19 18.X. 1971 Faial Island, Monte da Guia, 20 m Verruca spengleri. 
P23 22.X.1971 Flores Island, North of Santa Cruz, 15 m Verruca spengleri. 
P24 22.X.1971 Flores Island, llheu da Muda, 22-30 m Verruca spengleri. 
P27 27.X.1971 Sâo Miguel Island, Caloura (South), 0-10 m Verruca spengleri. 
P29 28.X.1971 Sâo Miguel Island, Ponta da Galera (South), 7-18 m Verruca spengleri, 

Tesseropora arnoldi n.sp., 
Balanus trigonus. 

P30 29.X.1971 Sâo Miguel Island, Caloura (S.), 0-6 m Verruca spengleri. 
P33 30.X.1971 Sâo Miguel Island, Santa Clara, Verruca spengleri. 

Ponta Delgada (South), 7-15 m 
P34 31.X.1971 Sâo Miguel Island, Ponta de Galera (Southeast), 

1 n 1 9 m 

Balanus trigonus. 

P38 2.XI.1971 
I U I £L III 

Sâo Miguel Island, llheu dos Mosteiros (W.), 2-37 m Megabalanus azoricus. 
P41 4.XI.1971 Sâo Miguel Island, Morro das Capelas (N.), 15-20 m Balanus trigonus, 

Megabalanus azoricus. 
P44 8.XI.1971 Formigas Island, 35-45 m Oxynaspis celata. 
1 7.X.1971 38°13'N- 26036'W, 40-50 m Verruca spengleri, 

Balanus trigonus. 
4 7.X.1971 38°11,5'N - 28°38,5'W, 1200-1080 m Metaverruca recta. 
6 7.X.1971 38°14'N - 26°38,5'W, 570 m Altiverruca gibbosa, 

Bathylasma hirsutum. 
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Station Date Location Species 

10 8.X.1971 38°39'N - 27°14,5'W, 28-33 m Balanus trigonus. 
11 8.X.1971 38°30'N - 27°14,5'W, 105-76 m Balanus trigonus. 
14 4.XII.1968 47°56,3'N - 07°32,8'W, 214-235 m Verruca stroemia. 
16 8.X.1971 38°39'N - 27°21'W, 990-880 m Metaverruca recta. 
46 12.X.1971 37°34'N - 28°54'W, 784 m Bathylasma hirsutum. 
60 14.X.1971 38°33,5'N - 28°33'W, 66-70 m Balanus trigonus. 
61 14.X.1971 38°34'N - 28°32,5'W, 77 m Verruca spengleri. 
62 14.X.1971 38°39,5'N - 28°37,5'W, 800-736 m Poecilasma aurantia, 

Metaverruca recta, 
Costatoverruca comuta. 

66 15.X.1971 38°34,5'N - 28°19,5'W, 1260-1225 m Metaverruca recta, 
Arcoscalpellum tritonis. 

73 15.X.1971 38°30'N - 27°51,5'W, 245 m Heteralepas microstoma. 
89 17.X.1971 39°04,5'N - 28°07,5'W, 358-406 m Oxynaspis païens. 
105 20.X.1971 39°35'N-31°23'W, 1550 m Arcoscalpellum michelottianum. 
120 22.X.1971 39°03,5'N - 32°43,5'W, 2100 m Lepas pectinata. 
129 23.X.1971 38°58'N - 33°26,5'W, 3056-3000 m Trianguloscalpellum regium, 

Teloscalpellum luteum. 
131 24.X.1971 39°04,5'N - 32°43,5'W, 2120 m Lepas pectinata, 

Neoscalpellum débile. 
135 25.X.1971 39°24,5'N - 31°05,5'W, 860-760 m Metaverruca recta. 
139 26.X.1971 38°36,5'N - 28°17,5'W, 1260 m Metaverruca recta. 
142 30.X.1971 37°41,5'N-25°31'W, 103 m Verruca spengleri. 
143 30.X.1971 37°42'N - 25°32'W, 69-61 m Verruca spengleri, 

Balanus trigonus. 
148 30.X.1971 37°34,5'N - 25°34,5'W, 847-870 m Poecilasma aurantia, 

Metaverruca recta, 
Costatoverruca comuta. 

150 30.X.1971 37°37'N - 25°35'W, 600-550 m Metaverruca recta, 
Costatoverruca comuta. 

151 30.X.1971 37°37,5'N - 25°39,5'W, 788-780 m Metaverruca recta, 
Costatoverruca comuta. 

157 31.X.1971 37°33,5'N - 25°43,5'W, 826-787 m Poecilasma aurantia, 
Costatoverruca comuta. 

159 31.X.1971 37°26'N - 25°51'W, 600-525 m Poecilasma aurantia, 
Metaverruca recta, 
Altiverruca gibbosa, 
Costatoverruca comuta. 

161 31 .X. 1971 37°39,5'N - 25°50,5'W, 590 m Metaverruca recta, 
Costatoverruca comuta. 

168 1.XI.1971 37°48,5'N - 25°54'W, 800-665 m Metaverruca recta. 
171 1.XI.1971 37°58,5'N - 26°07'W, 3215 m Metaverruca aequalis. 
174 2.XI.1971 38°06'N - 26°15'W, 3094-3038 m Amigdoscalpellum rigidum, 

Metaverruca aequalis. 
176 2.XI.1971 38°00,5'N - 26°21,5'W, 2720-2440 m Amigdoscalpellum rigidum. 
179 ' 3.XI.1971 38°05,5'N - 25°46'W, 1665-1590 m Smilium acutum. 
180 3.XI.1971 37°57,5'N - 25°33'W, 1235-1069 m Glyptelasma hamatum, 

Poecilasma aurantia, 
Arcoscalpellum michelottianum, 
Altiverruca obliqua, 
A. gibbosa, 
Metaverruca aequalis, 
M. recta, 
Bathylasma hirsutum, 
Hexelasma americanum. 

181 3.XI.1971 37°53'N - 25°35,5'W, 620-450 m Metaverruca recta, 
Costatoverruca comuta. 

186 4.XI.1971 37°51,5'N - 25°40'W, 455-370 m Megabalanus azoricus. 
196 5.XI.1971 37°50'N - 24°55,5'W, 1191 -1146 m Metaverruca recta, 
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Arcoscalpellum michelottianum, 
Altiverruca gibbosa, 
Metaverruca aequalis. 

197 5.XI.1971 37°49,5'N - 25°01,5'W, 815 m Metaverruca recta, 
M. trisulcata. 

199 5.XI.1971 37°54,5'N - 25°08'W, 800-770 m Poecilasma aurantia, 
Altiverruca gibbosa, 
Metaverruca recta, 
Costatoverruca cornuta. 

202 6.XI.1971 37°26,5'N - 25°00'W, 2900 m Glyptelasma hamatum, 
Neoscalpellum débile, 
Catherinum recurvitergum, 
Amigdoscalpellum rigidum, 

206 
Trianguloscalpellum regium. 

206 7.XI.1971 37°21'N - 25°28,5'W, 2047 m Amigdoscalpellum rigidum. 
216 8.XI.1971 37°16,5'N - 24°46,5'W, 80-90 m Verruca spengleri, 

Tesseropora arnoldi n . sp. , 
Megabalanus azoricus. 

218 8.XI.1971 36°54'N - 25°08'W, 772-800 m Metaverruca recta. 
224 9.XI.1971 37°03'N - 25°05'W, 60 m Verruca spengleri. 
227 10.XI.1971 37°10'N - 25°19,5'W, 2160-2180 m Glyptelasma hamatum, 

Amigdoscalpellum rigidum. 
231 10.XI.1971 36°55'N - 25°10'W, 440-380 m Metaverruca recta. 
237 11.XI.1971 37°21,5'N - 25°45,5'W, 759 m Poecilasma aurantia, 

Metaverruca recta, 
Costatoverruca cornuta. 

239 11.XI.1971 37°28,5'N - 25°45'W, 646-628 m Metaverruca recta, 
Costatoverruca cornuta. 

240 12.XI.1971 37°35'N - 25°32,5'W, 825-810 m Metaverruca recta, 
M. trisulcata, 
Bathylasma hirsutum. 

245 14.XI.1971 40°57'N-22 o16'W, 4270 m Neoscalpellum débile, 
Planoscalpellum limpidus, 
Catherinum recurvitergum, 
Amigdoscalpellum rigidum, 
Trianguloscalpellum regium. 

249 16.XI.1971 45°50'N - 17°32,5'W, 4620-4690 m Neoscalpellum débile, 
Arcoscalpellum eponkos n . sp. , 
Planoscalpellum limpidus, 
Trianguloscalpellum ovale. 

250 16.XI.1971 45°54,5'N - 17°29,5'W, 4631 m Neoscalpellum débile. 
251 18.XI.1971 47°38'N - 08°56'W, 3600-3360 m Arcoscalpellum tritonis, 

Amigdoscalpellum rigidum, 
Trianguloscalpellum regium. 

255 18.XI.1971 47°47'N - 07°56,5'W, 900-960 m Metaverruca recta, 
Bathylasma hirsutum. 

259 19.XI.1971 48 o07,5'N-07°51,5'W, 190 m Verruca stroemia. 
260 19.XI.1971 47°46'N - 08°04'W, 940-820 m Scalpellum scalpellum, 

Bathylasma hirsutum. 
Ponta Delgada on the hull of the Jean Charcot Conchoderma auritum. 
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APPENDIX 2 

Cirriped species with présent taxonomic status and geographical distribution and références ciring 
them in the Azores Région. *, herein. 

Species Authors Présent taxonomic status Geographical distribution 
(Names used 
by the authors) 

H E T E R A L E P A D I D A E 

Heteralepas microstoma Young, in press; * same Azores, Madeira, Great 
Meteor. 

O X Y N A S P I D I D A E 

Oxynaspis celata * same Cosmopolitan 
0. patens * same North Atlantic 

P O E C I L A S M A T I D A E 

Dichelaspis sessilis Hoek, 1883 same Azores 
Glyptelasma hamatum * same Circumtropical 
Poecilasma aurantia Gruvel, 1920; * same Eastern Atlantic 
P. carinatum Gruvel, 1920 Glyptelasma carinatum Cosmopolitan 
P. crassum Gruvel, 1920 same Circumtropical 
P. kaempferi Gruvel, 1920 ? = P. aurantia -
P. unguiculus Aurivillius, 1894 ? = P. aurantia 

C A L A N T I C I D A E 

Scalpellum acutum Hoek, 1883; Gruvel, Smilium acutum Cosmopolitan 
1920; * 

S. calyculus Aurivillius, 1898; Gruvel, Aurivilialepas calyculus Azores 
1920 

S. falcatum Aurivillius, 1898; Gruvel, Aurivilialepas falcata Azores, Great Meteor, off 
1920 Portugal 

S. Grimaldii Aurivillius, 1898; Gruvel, Scillaelepas grimaldi Azores 
1920 

S C A L P E L L I D A E 

S C A L P E L L I N A E 

Scalpellum vulgare Gruvel, 1920 Scalpellum scalpellum Northeastern Atlantic 

S C A L P E L L I D A E 

M E R O S C A L P E L L I N A E 

Scalpellum alboranense Gruvel, 1920 = N. débile -

S. débile Aurivillius, 1898; Gruvel, Neoscalpellum débile North Atlantic 
1920;* 

S. Edwardsii Gruvel, 1900a; 1902a = N. débile -

S C A L P E L L I D A E 

A R C O S C A L P E L L I N A E 

Arcoscalpellum Zevina, 1976; * same Cosmopolitan 
michelottianum 
Arcoscalpellum tritonis * same Northeastern Atlantic 
Planoscalpellum limpidus Zevina, 1976; * same Northeastern Atlantic and 

Subantarctic 
Scalpellum anceps Aurivillius, 1898; Gruvel, Teloscalpellum anceps Azores 

1920 
S. atlanticum Gruvel, 1900a; 1902a; Teloscalpelum atlanticum Azores, off Portugal 

1920 
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S. erectum Aurivillius, 1898 = A. michelottianum 
S. gigas Gruvel, 1905 = T. ovale (not S. gigas Hoek) North Atlantic 
S. gracile Gruvel, 1920 Teloscalpellum gracile Northeastern Atlantic 
S. incisum Aurivillius, 1898; Gruvel, Teloscalpelum incisum Azores 

1920 
S. luteum Gruvel, 1900a; 1902a;* Teloscalpellum luteum Azores 
S. mamillatum Aurivillius, 1898; Gruvel, Amigdoscalpellum mamillatum Azores 

1920 
S. molle Aurivillius, 1898 (= T. regium) -
S. pusillum Aurivillius, 1898; Gruvel, Weltnerium pusillum Newfoundland and Azores 

1920 
S. recurvitergum Gruvel, 1905; * Catherinum recurvitergum Azores, ?East Africa 
S. regium Gruvel, 1900a; 1902a Trianguloscalpellum regium North Atlantic 
S. rigidum Aurivillius, 1898 Amigdoscalpellum rigidum Northeastern Atlantic 
S. striatum Gruvel, 1905; 1920 = A. rigidum -
S. velutinum Gruvel, 1920 = A. michelottianum -
S. vitreum Zevina, 1976 = A. rigidum 

(not S. vitreum Hoek) 

V E R R U C I D A E 

Verruca inermis Aurivillius, 1898; Gruvel, Altiverruca inermis Azores 
1920 

V. costata Aurivillius, 1898; Gruvel, Altiverruca costata North Atlantic 
1920 

V. crenata Aurivillius, 1898; Gruvel, Altiverruca crenata Azores 
1920 

V. erecta Gruvel, 1900b; 1902a Altiverruca erecta Azores 
Altiverruca gibbosa * same Cosmopolitan 
A. obliqua * same Azores; off Spain 
Verruca recta Aurivillius, 1898; Gruvel, Metaverruca recta Cosmopolitan 

1920;* 
Cosmopolitan 

V. sculpta Aurivillius, 1898; Gruvel, = M. recta -
1920 

V. linearis Gruvel, 1900b; 1902a; = M. recta -

1920 
V. aequalis Aurivillius, 1898; Gruvel, Metaverruca aequalis Azores 

1920;* 
V. trisulcata Gruvel, 1900b; 1902a; Metaverruca trisulcata Azores 

1920; * 
V. comuta Aurivillius, 1898; Gruvel, Costatoverruca comuta Azores, Great Meteor 

1920; * 
V. stromia Gruvel, 1902a probably a misidentification -
V. spengleri Gruvel, 1920; Baker, same Azores, Madeira, Black Sea? 

1967; * 

C H T H A M A L I D A E 

Chthamalus stellatus Pilsbry, 1916; Gruvel, same Northeastern Atlantic 
1920; Baker, 1967;* 

T E T R A C L I T I D A E 

Tesseropora arnoldi n.sp. * same Azores 
Tetraclita squamosa 
elegans Baker, 1967 = T. arnoldi, -

not T. elegans Darwin 
Tesseropora atlantica Newman and Ross, 1977 = T. arnoldi (m part, -

spécimens from Azores) 
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B A T H Y L A S M A T I D A E 

Balanus hirsutus Gruvel, 1920; * Bathylasma hirsutum Northeastern Atlantic 

BALANIDAE 

B. crenatus Gruvel, 1920 probably a misidentification -

B. amphitrite Gruvel, 1920 probably a misidentification -
B. trigonus Pilsbry, 1916; Gruvel, same Cosmopolitan B. trigonus 

1920; Baker, 1967;* 
B. spongicola Gruvel, 1920 probably a misidentification 
B. tintinnabulum azoricus Pilsbry, 1916; Gruvel, Megabalanus azoricus Azores 

1920; Baker, 1967;* 
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