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ABSTRACT 
The cirripeds sampled hy che N. O. Jean Charcot from the Azores région 
include thirty-four species: twency lepadomorphs, eight vcrrucomorphs and 
six balanomorphs. Among these are two new species: Arcoscalpellum eponkos 

n.sp. and Tesseropora amoldi n.sp. and several little known species. The family 
Verrucidae is revised, and a key to the généra is included. Verruca and 
Metaverruca are rediagnosed, two new généra are proposed: Newmanivemruca 

n.g. and Costatovetruca n.g. A list of recent 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 Lépadomorphcs, huit Verrucomorphes et six Balanomorphes. Parmi 
eux, deux espèces sont nouvelles : Arcoscalpellum eponkos n.sp. et Tesseropora 

amoldi 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 : Newmanivcrruca n.g. et 
Costatovetruca 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. 

ZOOSYSTEMA • 1998 • 20(1) 31 



Young P. S. 

INTRODUCTION 

The ‘Campagne Biaçores” undertaken by the 

N. O. Jean Charcot and directed by Dr Jacques 
Forest, sampled chc Azurés Région from the 
intertidal 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 decp water fituna of the Azotes région is bet- 
ter known than rhat of shallow waters. This is 
the resuit of dredging by the Challenger, Hiron¬ 
delle, Princesse Alice, Travailleur, Talisman, and 

more reeently by the Meteor (Hoek 1883; 
Aurivillus 1898; Gruvel 1900a, b. 1902a, 1920; 
Young in press), The species (ound in shallow 
waters were described by Pilsbry (1916), 

Newman & Ross (1977) and Baker (1967). The 
latter paper by Baker is based on collections from 
the Chelsea Expédition at Sâo Jorge Island. 

The présent study dcscribes the cirriped spccies 
collected during the “Campagne Biaçores:’ from 
intertidal to abyssal depths. The verrucids collec¬ 
ted during this cruise form the basis for a review 
and révision of the Verrncidae. 

Ali  the specimens are deposited in the Muséum 
national d’Idistoire naturelle, Paris (MNHN), 
the Museu Nacional do Rio de Janeiro (MNRJ) 
and the United States National Muséum 
(USNM). 

Abbreviations used are as follows: 

tl total length; 
rc rostro-carinal diameter. 

EARLY STUDIES ON THE BARNACLES 
OF THEAZORES 

The barnacles from the Azurés région were col¬ 
lected first by H. M. S. Challenger, which dred- 
ged around the archipclago, Hoek (1883) 
described two new species, Sca/pellum acutum 
and Dichelaspis sessilis. Aurivillius (1898) descri¬ 
bed nineteen species from this région based on 
collections from the campagnes of Hirondelle and 

Princesse Alice: Scalpelluni debile, S. rigiJum, 

S. mamillatum, S, anceps, S. molle, S. erectum, 
S. grimaldii, S. calyculus, S. falcatum, S. incisurn, 
5. pusilum, Poecilasma unguiculus, Verruca recta, 
V. costata, V, aequalis, V inermis, V. crenata, 
V. co ma ta and V, sculpta. 

Gruvel (1900a, b) described the species collected 
by the Travailleur and Talisman later described in 
detail (Gruvel 1902a). In the présent study eight 

species new to the Azotes are redescribed: 
S edwardsii, S. recurvitergum, S. atlanticum, 
6. striatum, S. luteutn, V. erecta, V. trisulcata and 
V. linearis. In addition S. regium Thomson, 

1873, and V. str&mta (Millier,  1776) were repor- 
ted from tins région. Gruvel also reported 
S. gigas Hoek from the Azotes région, but the 

coordinates presented appear to reprexent speci¬ 
mens' collected off the coast of France. 

Pilsbry (1916) described Megabalanus tintinna¬ 
bulant azoricus and recordcd Balanus trigonus 

Darwin, 1854, and Chthamalus stellatus stellatus 
(Poli, 1791), ail of which are shallow water spe¬ 
cies. 

Gruvel (1920) provided the most complété study 
of the barnacles from the Azores, based on a 
séries of collections made by the yachts of 
S A. S. le Prince de Monaco. He reported 
thirty-seven shallow and deep water species, and 
added new information regarding the following 
species: Y. vulgarc Leach, 1824, S. velutinum 
Hoek, 1883, S. alboranense Gruvel, 1920; ,Y. gra¬ 
cile Hoek, 1907a, S. pi/sbryi Gruvel, 1911, 
V. spengleri Darwin, 1854, Il  amphitrite Darwin, 
1854, and B. sponguola 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. tintmnabulum 

azoricus, and V. spengleri. Baker (1967) rqjorted 
the prescuce of Tetraclita s quant osa elegans 
Darwin, 1854. Howcver, Newman & Ross 

(1977) indicated thar T. squamosa elegatn likely 
represencs a new species, l'esseropora atlamica. 
Zevina (1976) recorded S. vitreum Hoek, 1883, 
and 5. michelottianum Segucnza, 1876, from the 
Azotes and described 5. limpïdus from off nor- 
theast of this archipclago. 

Young (in press) studied the fauna of the Great 

Meteor Bank and recorded Heteralepas microsto- 
ma (Gruvel, 1901) from this région. 
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THE SPECIES FROM THE “CAMPAGNES 

BIAÇORES” 

Order PEDUNCULATA Lamarck, 1818 
Suborder HETERALEPADOMORPHA 

Newman, 1987 
Family Hf.TP.RA1 EPADIDAb Nilsson-Cantell, 1921 

Genus Heteralepas Pilsbry, 1907a 

Heteralepas microstoma (Gruvel, 1901) 

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

Material F.XAMINED. — Stn 73, 1 specimen, 
d: 2.4 cm, on a gorgonian, MNHN Ci 2562. 

Remarks 
Heteralepas microstoma is a coin mon species from 
the Azores and Madeira Archipelagos, and the 
Great Meteor Seamouncs (Young in press). It 
ranges from depths of 269 to 623 m, but more 
commonly around 300 m, forming large agré¬ 

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 païens 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. 

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

Remarks 

Oxynaspis patens was described by Aurivillius  
(1894) based on specimens 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 in (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 Darwin, 1852: 134, pl. 3, 
fig. 1. - Gruvel 1905: 103, fig. 114. — Nilsson-Cantell 
1921:226. fig. 37. 

Material examined. — Stn P44, 1 specimen 
without carina, MNHN Ci 2536. 

Remarks 

This specimen may be identified with certaintv 
as O. celata, but lacking in the carina, the sub- 
species cannoi be identified. Based on the geo- 
graphical distribution (Fig. 2), it is probably 
O. celata s.str. 
Bacon (1976) and T.eta & Young (1996) accor- 

ded species status for O. celata hirtae Totton, 
including ail of the tefèrences to O. celata from 
the Western Atlantic.. Figure 2 présents the gene¬ 

ral distribution of the O. celata group, including 
the distribution 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 Kempfen var. aurantium — Gruvel 1902a: 
31, pl. 4, figs 1-2; 1905: 115, fig. 129. - Weltner 
1922: 79. 

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

Material examined. — Stn 62, 9 specimens, 
tl: 0.5-1.8 cm, MNHN Ci 2559, MNRJ 8869. — 
Stn 148, 14 specimens, tl: 0.5-1.2 cm, MNHN 
Ci 2575, MNRJ 8870. — Stn 157, 10 specimens, 
tl: 0.4-1.2 cm, MNHN Ci 2581, MNRJ 8871. — 
Stn 159, l specimen, tl: 1.5 cm, MN1 IN Ci 2583. 
Stn 180, 2 specimens, il: 1.1-1.3 cm, MNHN 
Ci 2665. — Stn 199, 2 specimens, 
tl: 0.8-1.1 cm, MNHN Ci 2609. - - Stn 237, 8 speci¬ 
mens, ti; 0.4-1.0 cm, MNHN Ci 2628. 

Remarks 

Some ot the species assigned to Poecilasma 
kaempferi group are questionable, because most 
ot them do not hâve readily diagnostic characters 
(Young in press). The specimens herein studied 
are assigned to P. aurantia. Ail  of the specimens 
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examincd agréé to Darwins (1852) description 
of P. durantia, and the type locality of this species 
is thc Madeira Archipelago. A révision of this 

group is needed. 

Genus Glyptelasma Pilsbry, 1907a 

Glyptelasma hamatum (Caïman, 1919) 

Megalasma (Glyptelasma) hamatum Caïman, 1919: 
370, fîgs 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 specimen, 

tl: 0.8 cm, MNHN Ci 2666. — Stn 202, 16 spéci¬ 
mens, tl: 0.9-2.5 cm, MNHN Ci 2613, MNRJ 
8872. — Stn 227, 1 specimen, tl: 1.8 cm, MNHN 
Ci 2624. 

Remarks 

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

rus I. 
This species has a circumrropical distribution, 
occurring bctween depths of 457 and 3778 m 
(Weisbord 1979) and was recorded previously in 
Lhe Eastern Atlantic from the Cape Verde Islands 

(Caïman 1919) and off Sierra Leone 
(Nilsson-Cantell 1927; Fig. 1). 

Fig. 1. — Géographie distribution of Oxynaspis patens Aurivillius (% ), Glyptelasma hamatum Caïman (*), Arcoscalpellum tritonis 
(Hoek) (A) and Hexelasma americanum (Pilsbry) (• ). 
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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 (Anatifi) anatifera - Zevina 1981: 17, fig. 8. 

Materiai. EXAMINED. — Stn 1.7, 10 specimens, tl: 
0.9-2.5 cm, MNHN Ci 2539. 

Remarks 

Lepas anatifera is a species commonly found atta- 

ched to floating objects (Pilsbry 1907a; 

Weisbord 1979). 

Lepas pectinata Spengler, 1792 

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

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

Materiai examine! >. — Stn L7, 7 specimens, tl: up 
to 1.0 cm, MNHN Ci 2540. — Stn 120, 16 speci¬ 
mens, tl: up io 0.6 cm, MNHN Ci 2565. — Stn 131, 
more than 100 specimens, 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 detâ- 

ched algae (Pilsbry 1907a; Weisbord 1979). The 

specimens, from depths of 2100 and 2120 m, 

clearly represent situations wliere decached algae 

(Sargassum) sank to this dcpth or were erro- 

neously picked up during dredging work, since 

L. pectinata and Sargassum do not live at these 

depths. 

Genus Concboderma 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. 

Material EXAMINED. — Ponta Delgada, 3 specimens, 
tl: 1.3-2.0 cm, MNHN Ci 2656. 

Remarks 

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

Suborder SCALPE LLOMORPHA 

Newman, 1987 
Family CALANTiciDAE  Zevina, 1978 

Genus Smilium Gray, 1825 

Smilium acutum (Hoek, 1883) 

Scatpellum acutum Hoek, 1883: 80, pl. 3, fig. 19; 
pl. 8, fig. 12; 1907a: 64, pl. 7, fig. 1. - Gmvel 1920: 
12, pl. 2, fig. 7. 

Smilium acutum — Newman & Ross 1971: 38, 
textfïg. 12, pl. 5F (svnonymy). - Foster & Buckeridge 
1995a: 166, fig. le,' 

Materiai, examiner. —Stn 179, 4 specimens, tl: 
0.4-1.3 cm, MNHN Ci 2593, MNRJ 8874. 

Remarks 

Smilium acutum is a world-wide species 

(Newman & Ross 1971). In the Eastern Atlantic 
it has been recorded from the West European 
Basin, oflf  Morocco, Cape Verde, Madeira, and 
also the Azores (Hoek 1883; Caïman 1918; 
Gruvel 1920; Foster & Buckeridge 1995a; 
Fig. 2). 

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

Genus Scalpclhwi Leach, 1817 

Scalpellum scalpellum Linnaeus, 1767 

Lepas scalpclluni Linnaeus, 1767: 1 100. 

Scalpellum scalpellum — Darwin 1852: 222, pl. 5, 
fig. 15. — Pilsbry 1907a: 16. - Nilsson-Cantell 1978: 
16, figs 6-7. - Zevina 1981: 94, fig. 65. 

Material examined. — Stn 260, 27 specimens, 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 ro 540 m, but occurs more 
commotily between 30 and 200 m 

(Nilsson-Cantell 1978). 

SubFamily MerosCALPELLINAE Zevina, 1978 

Genus Neoscalpellum Newman et Ross, 1971 

Neoscalpellum debile (Aurivillius, 1898) 

Scalpellum debile Aurivillius, 1898: 189. — Gruvel 
1905: 27; 1920: 31, pl. 5, figs 13-15, pl. 7, 6g. 1. 

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

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

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

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

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

MATERIAI EXAMINEE!. — Sm 131, 3 spécimens, d: 
1.0-1.1 cm, MNHN Ci 2568. — Stn 202, 1 spéci¬ 
men, d: 0.8 cm, MNHN Ci 2614. — Stn 245, 2 spé¬ 
cimens, tl: 0.6-1.2 cm. MNHN Ci 2708. — Stn 249, 
2 specimens, tl: 0.8-2.3 cm, MNHN Ci 2642. — 
Stn 250, 1 spécimen, tl: 3.3 cm, MNHN Ci 2646. 

Remarks 

Neoscalpellum debile was discussed by Newman 

& Ross (1971: 96) and Young (in press). It has a 
Nortli Atlantic distribution, with several records 
from the Adores 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, texrfig. 34, pl. 9b (synonymy). 

MATERJAL EXAMINE,U, — Stn 105. 1550 m, 1 spéci¬ 
men, tl: 1.3 cm, MNHN Ci 2564. — Stn 180, 
10 specimens, tl: 1.2-4.0 cm, MNHN Ci 2594, 
MM  RJ 8876. — Stn 196, 6 specimens, 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. I) 

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

1953: 4. 

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

Materiai EXAMINED. — Stn 66, 2 specimens, tl: 
1,6-1.7 cm, MNHN Ci 2663. — Stn 251, 1 spéci¬ 
men, t): 1.4 cm. MNHN Ci 2649. 

Remarks 

The are no noteworthy différences between these 
specimens and those from Siboga and from 
Meteor (Hoek 1883; Young in press), except the 
relative length and development of the inframe- 

dian latus, which is more variable. The speci¬ 
mens front the Meteor hâve the inframedian latus 
a little higher than wide with the height almost 

twice width in some specimens. 

Arcoscalpellum eponkos n.sp. 

(Figs 3-4) 

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

Ci 2669. 

ETYMOLOGY. — From the Greek, eponkos (prégnant) 
in référencé to the inflated scutum. 

Dlagnosis 

Plates of capitulum approximate, thin, smooth, 
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Fig. 2. — Géographie distribution of Oxynaspis celata group (% ) (in the Western Atlantic, O. hirtae Totton and in the Eastern Atlantic, 
O. celata Darwin s.s.), Smilium acutum (Hoek) (T) and Altiverruca gibbosa (Hoek) (• ). 
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except for strong longitudinal ridges at basi-late- 
ral surface of carino-latus. Scutum conspicuously 
inflated at basi-occludent area, with strong tergal 

arm. Caudal appendage uniarticulated. 

Description 

Femdle 

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

basi-occludent area, pronounced tergal arm 
approximately une quarter length of tergal mar¬ 
gin, shallow groove ueat the apex ot upper-latus; 
length twice width; ail margins convex, except 
for concavity at upper portion of latéral margin; 
apex recurved, extending over tergum. 
Tergum (Fig. ,3A) triangular, apex conspicuously 
recurved towards carina; basal margin almost 
straight, occludent margin convex; surface area 
larger than that of scutum. 
Carina (Fig. 3A, C) regularly arched, uniforntly 
broad, tectum fiat, basal portion triangular. 

Upper-latus (Fig. 3A) quadrangular; scutal mar¬ 
gin longer than tergal; scutal margin concave, 
others almost straight; carino-lateral more than 
twice width of carinal margin. 
Carino-latus (Fig. 3A, C) pentagonal, height 
more than twice width, umbo near base of cari¬ 
na, projectlng slightly beyond carinal outline; 
basi-lateral area with strong radial ridges. Plates 
contiguous under carina, interdigitating, 
Inframedian lattis (Fig. 3A) triangular, not pro- 
jecting, apex at same height as upper-latus 
height; height three rimes greatcr than width, 

bordered by iow elevated ridge. 
Rostro-latus (Fig. 3A, D) higher than wide; basal 
and scutal margins diverging, latter larger, with 
slight apico-basal ridge separating plate into two 
triangular areas. 
Rostrum (Fig. 3D) elongated, almost two third 
length of rostro-latus margin, thin, rounded at 

top. 
Peduncle (Fig. 3A) short, length approximately 

one fifth that of capitulum, covered by conspi- 
cuous laterally elongated scales. 
Labrum (Fig. 3E) with single row of thirty-six 
sm;dl teeth. PaJp (Fig. 3F) small, distally acumi- 
nate, with sparse setae on al! surfaces. Mandible 
(Fig. 3F) with three teeth, lower angle denticula- 
ted; distance between First and second tooch two 
third that between second and third. Maxilla I 
(Fig. 3G) with two steps, lower one projecting; 
upper angle with two large and two smaller 
spines, eigltt intermediate small spines directed 
basally along cutting border Lielow. Maxilla II  
(Fig. 3H) bdobed, with simple setae along mar¬ 
gins; rnaxiilary gland not projecting. 
Cirrus 1 (Fig. 31) with anterior ramus 0.70 length 
of poscenor one; lesser ramus with articles slightly 

protubérant, clothed with numerous, simple 
setae. Cirri 11-VI with subequal to equal rami; 

intermediate anicles ot cirrus VI (Fig. 3J) 
2.5 cimes as long as wide, armed with three pairs 

% of simple setae and scartered small setae on ante- 
rlor margin, one to two sérac on posterior angle. 

Caudal appendage (Fig. 3K) uniarticulated, 
short, about one fifth height of coxopodite, with 
few simple setae at apex. Number of articles of 
cirri J-Vl and caudal appendage i.s presented in 
table 1, 

Table 1. — Number of articles of cirri l-Vl,  and caudal appenda¬ 
ge ol Arcoscalpellum eponkos n.sp. Holotype, stn 249. I-VI,  
cirri I to VI, CA. caudal appendage; RC, right cirri; LC, left cirri; 
+. broken ramus. 

1 II  III  IV V VI CA 

RC 7/9 15/16 18/18 19+/20 23/21 21/20 1 
LC 6/10 15/17 18/19 21/21 20/21 22/22 1 

Remarks 

Arcoscalpellum eponkos n.sp. is a small species, the 

largest specimen reaching 9 mm in overall 
height. The characteristic inflated scutum with a 
tergal arm, longitudinal ridges restricted to the 
basi-lateral surface of the cari no-latéral, and the 
uniarticulated caudal appendage distinguish this 
species front ail other species of Arcoscalpellum 

s.str. Small spccimens do not hâve the inflated 
scutum, but the other characteristics are already 
well developed. 
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The lengthened inframedian latus and the high 
carino-latus suggests that this species is closely 
related to A. mdidtum Rao et Newman, A. gryl- 

lum Zevina, A. cornpositum (Zevina), A. galupa- 

ganum (Pilsbry) and A. sculptum (Hoek). 

However, nonê of these species hâve a tergal arm 
on the scutum, except for the A. sculptum, which 
has a poorly developed arm. A. sculptum also has 
strongly ridged plates. 

Arcoscatpellum eponkos n.sp, is known only from 
the type-locality, West European Basin, between 
depths of 4620-4690m (Fig. 4). 

Genus P ta noscalpellu m Zevina, 1978 

Planoscalpellurn limpidus (Zevina, 1976) 

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

Planosçahellujn limpidus — Zevina 1978: 1347; 1981: 
187, fig. 131; 1993a: 125. 

Material EXAM1NED. — Stn 245, 1 specimen, tl: 
1.0 cm, MNHN Ci 2640. — Stn 249, 1 specimen, tl: 
1.0 cm, MNHN Ci 2645. 

Remarks 

Planoscalpellurn 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 detail by Young (in press). 

Genus Catherinum Zevina, 1978 

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

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

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

Material examined. — Stn 202, 1 specimen and 
1 scutum, tl: 1.6 cm, MNHN Ci 2616. — Srn 245, 
3 specimens, tl: 1.1-1.3 cm, MNHN Ci 2641, MNR] 
8878. 

Description 
Pemale 

Capitulum (Fig. 5A-C) covered by thin hairless 
cuticle; length twice its width, width uniform; 
cannai and occludent margins convex, with same 
curvature. Plates with thin, sparse growth lines, 
with longitudinal ridges variously developed, 

ridgcs absent in specimens up to 10 mm in 
length, slightly elevated in specimens of about 

13 mm, conspicuous and strong in specimens of 
15 mm. Plates approxintate, cuticle scparating 
carina from other plates. 
Scutum (Fig. 5A) with occludcnt margin convex, 
with shallovv groovc near apex of upper-latus; 
scutal length twice width; tergal arm small, about 
one fîtrh length of tergal margin; tergal margin 
et]liai to length of basal margin, with small upper 
rim; carinal and occludent margins convex, 
except for concavity at upper portion of former; 
apex cutved, extendirig slightly over tergum. 
Tergum (Fig. 5A) triangular, with longitudinal 

ridges more developed at occludent area; basal 
margin aJmost straighr, occludent margin 
convex. carinal irregnlar; apex recurved in small 
specimens, acute or eroded and obtuse in large 
specimens, slightly recurved toward carina; surface 
area ol tergum equal to that of scutum. 
Carina (Fig. 5A, B) regularly arclied, broaderapi- 

calv, tectum slightly concave, bordered by two 
low longitudinal ribs, basa! portion rounded. 
Upper-latus (Fig. 5 A) pentagonal. Length of scu¬ 
tal margin greater titan tergal one, former conca¬ 
ve. AU other margins essenttally stratght, 
carino-lateral lortgest, followed in size by tergal 
and inframedian margins. Apex with small upper 

rim. 
Rostro-latus (Fig. 5A, C) wider than high; basal 
and scutal margins diverging, scutal margin grea- 

rer in length than basal margin, apico-basal ridge 
separating plate into two triangular surfaces. 

Carino-latus (Fig. 5A, B) pentagonal, higher 
than wide, untho near base of carina, umbo pro- 
jecLirtg slightly beyond carinal margin. Plates 
contiguous under carina. 
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30° 20° 10° 

Fig. 4. — Géographie distribution of Arcoscalpellum eponkos n.sp. (%¼). Calherinum recurvitergum (Gruvel) (• ) and Teloscalpellum 
tuteum (Gruvel) (% ). 

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

basal portion. 
Rostrum (Fig. 5C) elongate; length almost two 
third that of rostro-latns margin; thin, apically 

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

scales. 
Labrum (Fig. 5D) with row ot forry-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 ftrst and second 
teeth less than lwice that between second and 

third one. 
Maxilla 1 (Fig. 5F) with .straight border, two large 
and thick spines at upper angle, nine rnoderate 
to small spines difected downwards below. 
Maxilla II (Fig. 5G) triangular with finely pinnate 
setae along margins; maxillary gland projecting 

prominently. 
Cirrus 1 (Fig. 5H) with shorter ramus 0,75 length 
of longer; articles little protubérant, clorhed with 
numerous simple setae. 

Cirri Il-VT  with subequal to equal rami, interme- 
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diate articles of cirrus VI (Fig. 51, J) twice as long 
as wide, vvith three or four pairs of simple setae 
and scattered small setae on anterior niargin, 
pairs of setae more developed along the posterior 
ramus; one ro two setae on posterior angle. 
Caudal appendage (Fig 5K) mulriarticulated 
(7-8), almost rwice length of protopod, simple 
setae at distal point, a tew setae on distal margins 
of articles. 

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

Table 2. — Numbet of articles of cirri l-VI,  and caudal appenda¬ 
ge of Catherinum recurvitergum (Gruvel), stn 202. I-VI,  cirri I to 
VI; CA, caudal appendage; RC, rlght cirri; LC, left cirri; +, broken 
ramus. 

1 II  III IV V VI  CA 

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

Remarks 

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

The présent specintens examined range from 10 
to 16 mm in capirulum length, and it is apparent 

that the development of the longitudinal ridges 
increases during ontogeny. 
The smallest specimen (10 mm) has only a few 
longitudinal ridges on the plates and the latgest 
(16 mm) has such ridges on ail plates except for 
the carina (Fig. 5A). Otherwise, the apex of the 
recurved tergum uoted by Gruvel ( 1902a) is not 
as recurved in the specimens examined. 
Catherinum recurvitergum was originally descri¬ 
bed from rhe Azores from 3175 m (Gruvel 
1900a; 1902a) and subsequently only recorded 
from eastern Africa from 1289 m (Weltner 
1922). Weltner did not describe or figure his 
specimens. The specimens sampled are from the 
type localiry, Azores région (Fig. 4), between 
2900 and 4270 m, which extends the depth 
range of this species. 

Gcn us Amigdoscalpellum Zevina, 1978 

Amigdoscalpellum rigidum (Aurivillius, 1898) 

Scalpe.llum rigidlim Aurivillius, 1898: 189. — Gruvel 
1905; 86.-Zevina 1976: 1155. 

Scalpellum striatum Gruvel, 1900a: 191; 1902a: 77, 
pi. 2. fig. 31; 1905: 72, fig. 81; 1920: 23, pl. 2, 
figs 4-6, 9-11; pl. 7, fig. 11. — Nilsson-Cantell 1955: 
219. - Belle,c 1959:3. 

Asnigdvscalpe!litm rigidum - Zevina 1978: 1349; 
1981: 277, fig. 209. 

MATËRMl- rXAM.INIT).  — Stn 174, 2 specimens, tl: 2.0 
and 2.1 cm, MNHN Ci 2590. — Stn 176, 1 speci¬ 
men, tl: 2.7 cm, MNIIN  Ci 2592. — Stn 202, 
17 specimens, tl: 1.5-3.7 cm. MNIIN  Ci 2615, 
MNRJ 8879. — Stn 206, I specimen, tl: 2.5 cm, 
MNHN Ci 261 8. — Stn 227, 1 specimen, il:  4.0 cm, 
MNHN Ci 2625. — Stn 245, 1 specimen, tl: 2.6 cm, 
MNHN Ci 2637. — Stn 251, 2 specimens, tl: 
2.1-2.4 cm, MNHN Ci 2647. 

Remarks 

Amigdoscalpellum rigidum appears to be a com- 
nton deep-sea species from rhe Azores, Cape 
Verde, and the Iberian Basin, occurring between 
depths of 1267-4400 m (Aurivillius 1898; 
Gruvel 1905; Young in press), lt was also recor¬ 
ded once from the Newfoundland Basin, from 
1267 m (Aurivillius 1898). The new samples 
extern! its distribution to the West European 
Basin. A. rigidum is redeseribed 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. 

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

Remarks 

T. ovale is redeseribed and discussed in detail by 
Young (in press) who présents a key for the rela- 

ted species. This new sample does not add any 
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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 3-6, 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: 1 155; 1981:309. 

Trianguloscalpellum regium — Zevina 1978: 1350. 
- Foster &: Buckeridgc 1995a: 167, figs 2A-D, 3. 

Ir  tango hncalpellum regium regium — Zevina 1981: 
309, fig. 234. 

Materiai EXAMINED. — Stn 129, 3 specimens, tl: 
1.3-4.3 cm, MNHN Ci 2566. — Stn 202, 27 speci¬ 
mens, tl: up to 6.4 cm, MNHN Ci 2617, MNRJ 
8880. — Stn 245, 9 specimens, cl: 0.4-7.0 cm, 
MNHN Ci 2638. — Stn 251, 3 specimens, tl: 
1.7-5.4 cm, MNHN Ci 2648. 

Remarks 

In the smaller specimens the upper flange of the 
carino-latus does not appear to be as well develo- 
ped as in the larger specimens described by 
Young (in press). The roof of the carina changes 
in shapc front fiat with a central élévation in 
smaller specimens to fiat with latéral ridges in 
larger ones. 

T. regium is redescribed in detail and discussed 
by Young (in press). The présent samples do not 
add new information regarding its North 
Atlantic dcep-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. 

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

Description 
Female 

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

Scutum (Fig. 6A) convex oniy at occludent area; 
height less than twice width; latéral margin lon¬ 
ger than basal, sinuous; basal and occludent mar¬ 
gins convex, tergal slightly concave; apex curved, 
extendmg over tergum. 

Tergum (Fig. 6A) triangular, with longitudinal 
ridges developed only ai occludent side; basal 

margin almost straight, occludent margin 
convex, carinal with depressed area near the cari¬ 
nal apex; apex obtuse, slightly turned roward 
carina; surface area greater than scutum. 

Carina (Fig. 6A) regularlv arched, rectum concave, 
bordered by high longirudinal rib, basal portion 
absent in specimen, therefore I could not observe 
its shape. 

Upper-larus (Fig. 6A) pentagonal. Scutal and ter¬ 
gal margins equal in length, former concave. Ail  
other margins almost straigbc, carino-lateral lon- 
gest. followed in si/.e by rergal and infraniedian 
margins. Umbo subapical. Apex rhickened, for- 
ming upper ridged rim. 
Rostro-latus (Fig. 6A, B) wider than high; basal 
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 carinal oudine. Plates contiguous under 
carina. 

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

Peduncle (Fig. 6A) about onc hall length of capi¬ 
tulum, covered by conspicuous lengthened scales 
and thick curicle. 

Labrum (Fig. 6C, D) with row of small teeth. 

Palp (Fig. 6C) small, acuminate, with few setae 
on upper margin and terminally. Mandible 
(Fig. 6£, F) with three teeth, with or without 
large tooth berween first and second teeth, denti- 
culated lower angle with few teeth; distance bet- 
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ween first and second teeth nvice disrance bet- 
ween second and rhird one; serulation absent, 
only small seules on lower margin. Maxilla I 
(Fig. 6G) witb straight anterior border or upper 
portion projccting slightly, with two large and 
thick spines at upper angle, nitie to rwelve mode- 

rate to small spines directed basally below. 
Maxilla II (Fig. 6H) nearly quadrangular with 

finely pinnate setae along margins; maxillary 
gland projccting prominently. 

Cirrus I (Fig. 61) with anterior ramus 0.65 of 
length of posterior one; articles of shorter ramus 
protubérant, both rami clorhed with numerous 
simple setae. Cirri II-VI  with equal rami, inter¬ 
médiare articles (Fig. 6J) about twice as long as 
wide, witb threc 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) multiarticulatcd (R), slightly longer 
than protopod, with simple setae at distal point, 
few setae on distal margins of articles. Number 
of articles of cirri 1-VI and caudal appendage is 
presented in table 3. 

Table 3. — Number of articles of cirri l-VI,  and caudal appenda¬ 
ge of Teloscalpellum luteum (Gruvel), stn 129. I VI, cirri I to VI;  
CA, caudal appendage; RC, right cirri; LC, left cirri; +. broken 
ramus. 

1 II  III  IV V VI  CA 

RC 9/10 12+/20 22/22 28/30 30/31 33/28 8 
LC 9/10 17/19 24/25 28/31 28/33 34/29 8 

Remarks 

Teloscalpellum luteum (Gruvel) is known only by 
one spécimen, câpitular length 20 mm, front the 

type locâiity — Azotes - at 3175 m (Gruvel 
1900a, 1902a). Gruvel did not illustrate the lon¬ 
gitudinal ridges of the plates, but did describe 
this character. These longitudinal ridges are 

conspicuous in (he specimen studied. 
The general shape of the capitular plates, espe- 
cially the coronate upper-latus, agréé with the 
description of Gruvel (1902a) The basal portion 
of the carina, where ir meets the carinal latera, is 
absent in rite specimen and, therefore, 1 could 
not observe the relationship of the carinal-latera. 

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

Order SESSILIA Lamarck, 1818 
Suborder V F R R U C O M O R P H A Pilsbry, 1916 

Family VERRUCIDAE Darwin, 1854 
Genus Altiverruca Pilsbry, 1916 

Altivemica obliqua (Hoek, 1883) 

(Figs 7-9) 

Verruca obliqua Hock, 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 vertka — Foster & Buckeridge 1995a: 180, 

«g. 14. 

MaTF.RIAI. KXAMINED.  — Stn 180, 1 specimen 
without eggs or larvae, rc: 0.6 cm, MNHN Ci 2595. 

Description 

Shell (Fig. 7A-C) white, smooth, growth Fines 
widely spaced, not projccting. Opetcular valves 
angularly placed, approximately 45" to basis 
(Fig. 7D), Base calcareous, Rostrum and carina 
(Fig, 7C) convex with apïces projecting, latter 
higher; suture sinuose. Fixed-tergum (Fig. 7B) 
trianguiar, wider in middle, higher than 
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 
rostrum, covered by small radius-like projection 
of this plate; internally smooth. 
Scutum smaller than tergum, basal margin one 
hall length ol tergum margin. Scutum (Fig. 7E) 
with two articular ridges, and fiat upper triangu¬ 
iar projection at occiudent margin; axial ridge 

barcly developed and curved; rostral area smooth. 
Internally, with deep dépréssion for adductor 
muscle; occiudent margin with small tooth at 
lower portion lormed by second articular ridge. 
Tergum (Fig. 7F) quadrangular, with rliree arti¬ 
cular ridges; axial ridge narrowest, intermédiare 
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ridge broad, separated from upper ridge by 

conspicuous groovc. Int er ri al ly, surface slightly 
concave; occludcnc margin nearly straight, cxcept 

for upper convex pordon. 
Labrum (Fig. SA) witb one sériés of forry teerh. 
Palp (Fig. 8A) long, few simple setae at upper 
margin and distal area. Mandible (Fig. 8B) with 

three teeth, distance between the ftrst and second 

one twice that between the second and third one; 
lower angle denticulatcd. Maxilla I (Fig. 8C, D) 
straight or witb the lower part projecting, with 
10 to 13 unpaired spines. Maxilla II triangülar, 
anterior margin concave medially, posterior mar¬ 
gin convex; covcred by long simple setae. 

E - F 

Fig. 7. — Alliverruca obliqua (Hoek). A, top view; B, carino-rostral view; C, fixed-tergum and fixed-scutum view; D, fixed-scutum and 
rostral view; E, F, tergum and scutum, internai view. Scale bars: 2 mm. 
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Cirrus I (Fig. 8E) wirh anrerior ramus a little 
longer than posterior, articles of boch rami cover- 
ed by nuraerous long, simple setae. Cirrus II  
(Fig. 8F) wirh unequal rami, anterior rwo third 
length of posterior, wirh protubérant articles; 
anterior ramus covered by numerous long, 
simple setae. posrerior wirh setation similar to 
articles of cirri III-VI.  Cirrus 111 with subequal 
rami, cirri 1V-V1 with equal rami. Length of 
intermédiare article of cirrus VI (Fig, SG) twicè 
width, with two pairs ol simple setae on anterior 
margrn, one or iwo short, stout setae on poste¬ 
rior angle, mulrifid scalcs at distal margins. 
Caudal appendage (Fig. 8H) multiarriculated, 
with six to seven articles, onc half length ofcoxo- 
podite. Pénis (Fig. 811) short with few setulae. 
Number of articles of cirri I-VI  and caudal 
appendage is presented in table 4. 

Table 4. — Number of articles of cirri l-VI,  and caudal appenda¬ 
ge of AHiverruca obliqua (Hoek), stn 180. I VI, cirri I to VI; CA, 
caudal appendage; RC, right cirri; LC, leftcirril.  

1 II  lit  IV V VI CA 

RC 12/10 9/11 15/16 16/16 17/18 20/20 7 
LC 10/10 8/9 13/13 17/17 17/19 19/20 6 

Remarks 

Hoek (1883) described A. obliqua based on four 
small specimens collected off southwestern Spain 
at a depth of 2782 meters. Tins species has not 
been collected since. 
This species was recently considered a synonym 
of A. quadningulans (Hoek, 1883) by Foster & 
Buckeridge (1995b), but this conclusion seems 
to be prématuré. Altiverruca quadrangularis, First 
reported from the Southern Atlantic, is now 

30J 20° 10° 

Fig. 9. — Géographie distribution of Altiverruca obliqua (Hoek) (%¼), Metaverruca aequalis (Aurivillius) (• ) and Metaverruca trisulcata 
(Gruvel) (% ). 
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known from -ail the océans (Lahille 1910; Gruvel 

1920; Zevina 1988; Rosell 1989; Foster & 

Buckeridge 1995b). 
Considering tlie original descriptions of borh 

species, several characrers distinguish lhem. Both 
hâve a terguni with three arricular ridges, but 
A. obliqua lias the jntermediate ridge (second ot 

Hoek) broad. leaving a thin groove between rhis 
ridge and rhe first one. Alternative!}', 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. quadrangulam the movable scu¬ 
tum is sigtiificanrly larger, with its width more 
than two ihird of the width of the base of the 

tergum. The axial ridge (third ridge of Hoek) is 
promineni in A. qttadrangularis, but it is barely 

discernihle in A. obliqua. Therefore, this synony- 

my cannot be accepted, 
The single specimen I examined is older and 
hence more developed than the specimens Hoek 
studied. Ail  of rhe différences I observed appear 
to be related to different stages of growth: the 
carina projects freely as does rhe scutum; the arti¬ 
culation between carina and rostrum has more 

than one single tooth. 
Foster & Buckeridge (1995a) described 

Altiverruca vertied from the Straits ot Gibraltar. 
1rs opercular valves are identical to chose exami¬ 
ned here, differing only in the carina-rostrum 
suture. This suture is straighter than the one 
observed, but this may be due to on toge net ic dif¬ 
férences. FurLhcrmore, the relative length of the 
rami of cirri I-UI and rhe caudal appendages are 
similar to the unes 1 observed. Hoek (1883) did 
not dcscribe the appendages of A. obliqua. 
The distribution ol this species is restricted to 
the Northeastern Atlantic, between 34° to 37°N 

and 7° to 25°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. 

MatKRIAJ. EXAMINED. — Stn 6, 1 empty shell, rc: 
0.3 cm, MNHN Ci 2550. -- Stn 159, 1 specimen, 
rc: 0.4 cm, MNHN Ci 2584. — Stn 180, 2 spéci¬ 
mens, rc: 0.4-0.6 cm, MNHN Ci 2596, MNRJ 
8903. — Srn 196, 1 specimen, rc: 0.5 cm, MNHN 
Ci 2603. — Stn 199, 1 specimen, rc: 0.5 cm, 
MNHN Ci 2610. 

Remarks 

The specimens studied (Fig. 10A, B) do not pré¬ 
sent any différences from the specimens descri¬ 

bed by 1 loek ( 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. rathbuniana\ Nilsson-Cantell 1928; 

Foster & Buckeridge 1995a). 

Fig. 10. — Altiverruca gibbosa (Hoek). A, top view; B, fixed- 
tergum and fixed-scutum view. Scale bar: 1 mm. 
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Genus Metaverruca Pilsbry, 1916 

Metaverruca aeqiuilis (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. - Hock 1907b: 9. - Belloc 1959: 4. 

MATER1AL EXAMINE!). — Stn 171, I specimen, rc: 
0.5 crn, MNHN Ci 2589. — Stn 174, 1 specimen, 
rc: 0.4 cm, MN1JN Ci 2591. — Stn 180, 4 spéci¬ 
mens, rc: 0.5-0.6 cm, MNHN Ci 2598, MNRJ 
8904. — Stn 196, 3 specimens, rc: 0.5-0.6 cm, 
MNHN Ci 2605, MNRJ 8905. 

Description 

Shell (Fig, 1 lA, B) white, nearly smooth, grooves 
only along the suture between rostrum and can¬ 

na; growth lines widely spaced, projecting; basal 
margins thickened, inflected (Fig. I IC). Cuticle 

hairy, persistent on shell and opercular valves. 
Opercular valves parallel to base of wall. 
Rostrum (Fig. 1 IA) larger than carina, vvith small 
radius-like projection toward fixed scutum; arti¬ 

culation vvith carina with large tippcr ridge and 

unduiating downwards; shallow grooves beside 
ridge; apex projecting. Carina (Fig. 11 A) with 
small radius-like projection roward frxed-tergum, 
onc upper ridge unduiating downwards at rostral 
suture, one groove under the ridge: apex reflexed. 
Fixed-tergum (Fig. 11 A, B) smailer than 

fixed-rostrum, approximately one half its widtb, 
both s ides with well developed alar-like projec¬ 

tions; apex projecting backwards. Fixcd-scutum 
(Fig. 11 A, 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 

Fig. 11, Metaverruca aequalis (Aurivillius). A, top view; B, fixed-tergum and fixed-scutum view; C, basal view D E tergum and 
scutum, internai view. Scale bars: 2 mm. 
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ardcular ridges, axial rjdge narrowest, well mar¬ 
ie e cl, intermédiare and upper ridges broad. 

InternaJly, smooth; occludent margin slightly 
undulated. Scutum (Fig. 1 IA, E) smaller than 
tergum; with three articular ridges; axial ridge 
barely developed, near occludent margin, inter¬ 
médiare ridge twice width of upper ridge, latter 
poorly developed; rostral area smooth. Internally, 
with conspicuous rounded scar for adductoi 
muscle, espedaüy near articulât margin, forming 
a vertical crest between them; occludent margin 
nearly straight, except for a protubérance at 

lower part. 
Labrum (Fig. 1 2A) with sériés of small teeth 

(47). Palp (Fig. 12B) short, acuminate, with few 
simple setae on upper margin and distal région. 
Mandible (Fig. 12C) with three teeth, distance 
between first and second more than twice distan¬ 
ce between the second and third one; lower angle 
denciculated. Maxilla I (Fig. 12D) with lower 
part proJecting, shallow concavity apically; two 
large spines at upper angle, four small spines in 

concavity, seven to nine unpaired spines on lower 
portion. Maxilla II (Fig. 12E) rectangular, ante- 
rior margin with shallow concavity medially; 

covered by long simple setae. 
Cirrus T (Fig. 12F) with subequal rami, covered 
with several long simple setae. Cirrus II  
(Fig. !2G) with anterior ramus two third length 
of posterior, articles more protubérant; both rami 
covered by numerous long, simple setae, anterior 
ramus also with finely bipectinate setae at distal 
article (Fig. 12H). Rami of cirrus 111 unequal, 
anterior shorrer than posterior. Rami of 
cirri IV-VI  equal in length. Intermédiare articles 
of cirrus VI (Fig. 121) with widdt three quarters 
of the length, two pairs of setae, longer setae 
finely pinnate, on anterior margin; one or two 
short, stout setae on posterior angle, mulrifid 
scales at distal margin. Caudal appendage 

Table 5. — Number of articles of cirri 1-111, and caudal appenda¬ 
ge of Metaverruca aequalis (Aurivillius), stn 195. I-III,  cirri I to III;  
CA, caudal appendage; RC. right cirri: LC, left cirri. 

1 II  III  CA 

RC 10/9 8/10 14/16 6 
LC 10/9 8/10 14/16 6 

(Fig. 12]) with six articles, one half length of 
coxopodite; long simple setae on distal margins 
of articles. Pénis about same length as coxopo¬ 
dite, clotlicd with thin setulae. Number of 
articles of cirri I-III  and caudal appendage is pre- 

sented in table 5. 

Remarks 
Metaverruca aequalis was described briefly by 
Aurivillius (1898), but was subsequently descri¬ 
bed in detail and figured by Gruvel (1920), 
based on the same material. The specimens exa- 
mined herein agréé with the description by 
Gruvel (1920). I eau only add that the hairy 

cuticle is conspicuous in smaller specimens. 
Gruvel (1920) did not dissect any specimen. 
Therefore, he did not describe the internai mor- 
phology of the shell, the opercular valves, and 
the appendages. The présence of a developed 
myophore on the fixed-scutum, the box-like 

shape of the wall with îts inflecred basal tnargins 
and the large opercular valves, indicate that the 

species is a Metaverruca. 

Metaverruca aequalis is known only frotn the 
Azotes, between deprh of 1022 and 1385 m. Ail  
the samples studied are frotn the same area, but 

its depth distribution is increascd to 3215 m 

(Fig. 9). 

Metaverruca recta (Aurivillius, 1898) 

Verruca recta Aurivillius, 1898; 195. — Gruvel 1905: 
181; 1912a: 6; 1920: 46, pi. 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. - Kriiger 1940: 463. - Zevina 1969: 
68. - Weisbord 1979: 97. - Foster 1981: 352. - Ren 
1984: 166, fig. 1, pl. 1, figs 1-6; 1989: 420, fig. 10. 

Verruca linearis Gruvel, 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. - Weisbord 
1979: 98. 

Verruca marna Gruvel, 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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Verruca balotheca Pilsbry, 1907b: 188, pl. 4, figs 9-10; 
1916: 46, pl. 8, figs 1-la. - Kolosvàrv 1943: 
73. - Zullo 1968: 219. - Gordon 1970: 
118. - Buckeridge 1975: 129. figs 5. 4-6. - Foster 
1978: 69, pl. 8F. fig. 42. - Welsbord 1979: 98. 

Verruca coraliopbila Pilsbry. 1916: 21, pl. 1, 
figs 1-5. - Zullo 1968: 219. - Bayer et al. 1970: 
A43. - Weisbord 1979:96. 

Verruca (Metaverruca) sculpta - Broch 1931: 
4L - Buckeridge 1983: 59, fig. 45. 

Verruca {Metaverruca) eookei - Rosell 1981: 299, 
pl. 11, figs r, s, u, v; 1991: 33 (not Verruca eookei 
Pilsbry, 1927). 

Metaverruca recta - Buckeridge 1994: 116, 
fig. 13a-f. - Foster & Buckeridge 1995a: 182, fig. 15; 
1995b: 368, fig. 9C-E. 

Matériel EXAMrNED. — Srn 4, 8 specimens and 
10 empty shells, rc; 0.6-0.9 cm, MNFIN Ci 2549. — 
Stn 16, 1 specimen, 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, 
MNHN Ci 2561. — Stn 135, 1 specimen, rc: 
0.7 cm, MNHN Ci 2570. — Stn 139, 1 empty shell, 
rc: 0.7, MNHN Ci 2571. — Stn 148, 101 specimens 
and 12 empty shelL, rc: 0.5-0.9 cm, MNHN 
Ci 2576, MNRJ 8906. — Stn 150, 2 specimens and 
1 empty shell, rc: 0.6-0.6 cm, MNHN Ci 2578. — 
Stn 151, 27 specimens and 1 empty shell, rc: 
0.5-0.9 cm, MNHN Ci 2580, MNRJ 8907. — 
Stn 159, 1 specimen, rc: 0.3 cm, MNHN 
Ci 2585, —Stn 161, 1 specimen, rc: 0.7 cm, 
MNHN Ci 2664. — Stn 168, 9 specimens and 
4 empty shells, rc; 0.5-0.8 cm, MNHN Ci 2588. — 
Stn 180, 19 specimens and 5 empty shells, rc: 
0.6-1.2 cm. MNHN Ci 2597, MNRJ 8908. — 
Stn 181, 4 specimens and ! empty shell, rc: 
0.6-0.7 cm, MNFIN Ci 2600. — Stn 196, 10 speci¬ 
mens and 18 empty shells, rc: 0.6-1.0 cm, MNHN 
Ci 2604. — Stn 197, rc: 0.5-0.8 cm, MNHN 
Ci 2607. — Stn 199, I specimen, rc: 0.4 cm, 
MNHN Ci 2611. — Stn 218, 2 specimens and 
1 empty shell, rr; 0.6-0.7 cm, MNFIN Ci 2622. — 
Stn 231, 1 empty shell, le: 0.7 cm. MNHN 
Ci 2626. — Stn 237, 1 specimen and 5 empty shells, 
rc: 0.6-0.7 cm, MNHN Ci 2629. — Stn 239.10 spe¬ 
cimens and 4 empty shells, rc: 0.6-0.9, MNHN 
Ci 2632. — Srn 240, 78 specimens and 10 empty 
shells, rc: 0.5-0.8 cm, MNHN Çi 2634, MNRJ 
8909. — Stn 255, 2 specimens, rc: 0.9-1.1 cm, 
MNHN Ci 2650. 

Remarks 

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 rimes from the Nortbeastern 
Atlantic, including the Azotes from 240 to 

2100 m (Auriviltius 1898; Grnvel 1912a, 1920; 
Southward & Southward 1958; Foster & 
Buckeridge 1995a; Young in press). 
The specimens studied do not présent significant 
différences from those observed by other authors. 
The white shell is totalIy smooth, and has a 
straight 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, rextfig. 17-18; 1905: 183, fig. 186, 
202. - Hoek 1907b: 9,-Srubbmgs 1967: 251. 

not Metaverruca trisulcata - Foster & Buckeridge 
1995a: 177, figs 10-12: 1995b: 363. fig. 9a-b. 

MATERIAL EXAMINFD, - Stn 197, 2 specimens, rc: 
0.5 cm, MNHN Ci 2608, MNRJ 8910. — Stn 240, 
1 specimen, rc; 0.4 cm, MNFTN Ci 2635. 

Description 

Shell (Fig. 13A, B) white, cuticle not persistent, 
ornamented with several strong longitudinal 
ridges and spaced growth fines, ridges on opercu¬ 
lar plates and at suture of rostrum and carina 
conspicuous, Opercular plates parallcl co basis. 
Basal margin ot wall not infleeted. 

Fised-rergurn (Fig. 13A, B) smaller than 
fixed-scutum, apex thickened, recurved ourward; 

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 ai rostral 
suture area, radius-like projection at tixed- 
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 rostrum, with Tergum (Fig. 13A, C) larger than scutum, nearly 

four interlocking teeth, the larges! being usually quadrangular, with three articular ridges; axial 
the second; smooth suture with fixed-tergum. ridge highest and as wide as second, distance bet- 
Rostrum (Fig. 13A) with many strong longitudi- ween ridges equal, groove between First and 
nal ridges, well developed ridged area at suture second ridges greater than between second and 
with carina, with four interlocking teeth, the first third ones; no ridges at carinal area. Internally, 
one being the largest, smooth suture with Ftxed- surface Hat and smooth; scutal margin slightly 
scutum. concave, with médian tooth. 

Fig. 13. — Metaverruca trisulcata (Gruvel). A, top view; B, fixed-tergum and fixed-scutum view; C, D, tergum and scutum, internai 
view. Scale bars: 1 mm. 
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Scutum (Fig. 13A, D) with three articulât ridges, 
third ridgc thin, sloping continuously to rostral 

area, no ridges at rostral area; apex pointed, 
directed toward tergum. Internally, tergal margin 
nearly straighc, wich tooth at lower third; surface 
with conspicuous upper dépréssion, including 
adducror muscle pit. 
Labrum (Fig. 14A) with sériés of irregular teeth. 
Palp (Fig 14a) short, acuminated, with few 
simple setae on upper margin and distal région, 
Mandible (Fig. 14B) with three teeth, distance 
between First and second teeth twice distance 
between the second and third ones; lower angle 
denticulated. Maxilla I (Fig. I4C) 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 1 (Fig. I4D) with subequal rarni, anterior 
slightly longer than posterior one; both with pro¬ 
tubérant articles covcred by long, simple setae. 
Cirrus II (Fig. 14E) with anterior ramus about 
two third length of posterior, with articles more 
protubérant; both rami covered by long, simple 
setae. Cirri III  with unequal rami, anterior slior- 
ter than posterior; cirri with rami of IV-VI  çqual 
length. Intermédiare articles oi cirrus VI with 
width about two third length, three pairs ol long 
setae on anterior margin, two setae on posterior 
angle. Caudal appendage (Fig. 14F) multiarticu- 
lated, seven articles, one hall length of coxopo- 
dite; long simple setae on distal margins of 
articles. Number of articles of cirri 1-VI and cau¬ 
dal appendage is presented in table 6. The spéci¬ 
mens dissected had approximately fifty  eggs each 

(from station 197). 

Table 6. — Number of articles of ofrri l-VI,  and caudal appenda¬ 
ge of Metaverruca irisulcata (Gruvel), stn 197 l-VI,  cirri 11o VI;  
CA, caudal appendage: RC, right cirri: LC, left cirri. 

1 II III  IV V VI CA 

RC 11/15 8/12 16/19 21/23 23/25 25/26 7 
LC 15/12 8/12 16/19 12+/23 24/24 24/26 7 

Remarks 

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

recorded from the coast of Morocco (Gruvel 
1912b). Foster & Buckeridge (1995a, b) recor¬ 
ded it from off the Straits of Gibraltar and La 
Réunion (Indian Océan). These aurbors conside- 
red Verruca imbrtcata Gruvel, 1900b, V. striata 

Gruvel, 1900b and V radiata Gruvel, 1901 as 
synonyms of M. trisulcata. Hercin 1 only consi- 
der V. striata synonymous of V. trisulcata, inclu- 

ded in the Metaverruca. Verruca imbricarn and 
V. radiata are considered valid and included in 
Newmaniverruca n.g. 
The spccimens examined are in accordance with 
the dctailed description of the exrernal 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 canna, 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 ol V. trisulcata, which art described 

herein, but ht described the appendages of 
V. striata (Gruvel, 1902c), which is Itéré con.side- 
red synonymous. The description of the appen¬ 
dages of V. striata concord with tltose I observed, 
except that of the caudjl appendage, Gruvel 
(1902c) observed nine articles that were longer 
than coxopoditc of cirrus VI, instead of seven 
articles that are one hait 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 canna and rostrum not projecting. 

Notwithstanding these différences. I agréé with 
Foster & Buckeridge (1995a, h) attd 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 ol the scutum and tergum, 
and on the number and development of the 
radial ridges of the shell. Foster & Buckeridge 
(1995a, b) stated that the number of ridges bet¬ 
ween the tergum and the scutum increased with 
growth, from one to four in specimens of about 
6 mm in rostrocarinal length. The three spéci¬ 
mens I studied had a length between 0.44 and 
0.52 mm and ail had a constant number of 
ridges, as in Gruvel’s type. In the specimens from 
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La Réunion (Foster & Buckeridge 1995b), 
besides the variable number of ridges, the spéci¬ 
mens exh dur a plasticity in the torm ol the shell 

from low splayed to quite upstanding. Citri I and 
II  hâve the anrerior ramus one half the lengrh ol 
the poscerior one and the caudal appendage with 
0.66 or 0.5 (sic) the length of cirrus VI. For the 

specimens ftom the Straits of Gibraltar, Foster &  
Buckeridge (1995a) repeated the samc descrip¬ 
tion as fhar lor the La Réunion samples-, only 

adding new figures. Therefore, the différences 
observed in the shell and appendages ol both 
samples appears to be yet anorher species, or pos- 
sibly more titan one species due to the high 

variability described. 
The distribution of M. trisu/cata is restricted to 
the Azores région and off Morocco (Fig. 9). 

Genus Costatoverruca n.g.1 

Costatoverruca cornuta (Aurivillius, 1898) 

Verruca cornuta 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. 

MATERtAl EXAMINER, — Stn 62, I specimen, rc: 
0.5 cm, MN1IN Ci 2662. — Srn 148. 13 specimens 
and 1 empry shell, rc: 0.4-0.7 cm, MNHN Ci 2577, 
MNRJ 8911. — Stn 150, 2 spécimens, rc: 0.4 cm, 
MNHN Ci 2579. — Stn 151, 3 spécimens, il:  
0.4-0.5 cm, MNHN Ci 2670. — Stn 157, 5 spéci¬ 
mens, rc: 0.5, MNHN Ci 2582. — Stn 159, 1 speci¬ 
men, rc: 0.4 cm, MNHN Ci 2586. — Stn 161, 
25 specimeus, rc: 0,2-0.4 cm, MNHN Ci 2587, 
MNRJ 8912. — Srn 181, 8 specimens, rc: 
0.3-0.6 cm, MNHN Ci 2601. — Stn 199, 6 speci¬ 
mens, rc: 0.5 cm, MNHN Ci 2612, MNRJ 8913.— 
Stn 237, 2 specimens, rc: 0.4 cm, MNHN 
Ci 2630. — Stn 239, 646-628 m, 1 specimen, rc: 
0.4 cm, MNHN Ci 2633. 

Remarks 

The external shell characters C. cornuta were des¬ 
cribed by Aurivillius (1898), and later in greater 
detail by Gruvel (1920), both of which are based 
on samples from the Azores. Young (in press) 

1. See the part of the révision of Verrucidae for generic diagno- 
sis. 

redescribes this species, including a description 
of rhe appendages, based on new samples from 
the Azores. 
Ail  of the specimens studied were collected in the 
Azores and at a depth previously recorded, 450 

to 1229 m. 

Genus Verruca Schumacher, 1817 

Verruca stroemia ( .VI ü 11er, 1776) 

(Figs 15-17) 

Lepas strômia Müller, 1776: 251. 

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

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

MA TF RI Al- EXAMINER. — Stn 14, 2 specimens on 

DendrophylUa cornigera, MNHN Ci 2554. — 
Stn 259, 720 specimens, MNHN Ci 2653, MNRJ 
8914. 

Description 

Shell (Fig. 15A) white or translucent, flattened, 
usually with rostrum prominent, cuticle not per¬ 
sistent, ornamented with sevcral longitudinal 
ridges, sometimes nodose, and irregular growth 
fines; ridges at suture between rostrum and cari- 
na and between rostrum and fixed-scutum 
conspicuous and projecting. Opercular plates 
(Fig. î 5A) parallel with hasis, reduced in sîze, less 
lhan one half rostrocarinal diameter. Surlace of 
opercular plates and shell permeated by several 
rows of tubes in small specimens, tubes parallel 
to growth fines sealed in larger ones. Basal mar- 
gin of wall not inflecred. 
Fixed-iergum (Fig. 15A) same size as fixed- 

scuiurn, marginal apex thickened, recurved out- 
ward; aJate projections to carina, nearly straight 
sutures to fixed-scutm. 
Fixed-scutum (Fig. 15A) nearly quadrangular, 
upper surface turned roward rostral margin of 
free scutum; suture with fixed-tergum simple and 
nearly straight; rostrum having conspicuous 
ridges; apex marginal, not recurved. Imernally, 
with well developed myophore parallel to basis. 
Canna (Fig. 15A) smaller than rostrum, surface 
with longitudinal ridges knobbed; well developed 
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ridge area at suture with rostrum, forming deep 
grooves between ridges, with fîve interlocking 

teeth, ridges decreasing slightly in size from apex 
to basis; with radius-like projection to fixed- 

tergum. 
Rostrum (Fig. 15A) with well developed rïdged 
area ar suture with carina, forming deep grooves 

between ridges, wiLh four to five interlocking 
teeth, ridges decreasing in size from apex ro basis; 
.suture with fixcd-scutum also with conspicuous 

ridges. 
Opercular plates with conspicuous and projec- 
ting growth lines. Tergum (Fig. 1 5A, B) larger 
than scutum, nearly quadrangular, with three 
articular ridges; axial ridge high, conspicuous at 

Fig. 15. — Verruca stroemia (Muller). A, top view; B, C, tergum 
and scutum, internai view. Scale bars: 1 mm. 

both sides, about saine width as second; ridges 

absenr at carinal area. Internally, surface fiat, 

with some visible sealed tubes, scutal margin 
with deep médial norch, forming articular ridge 
ac upper margin. 
Scutum (Fig. I SA, C) with three low articular 
ridges, axial ridge low and rhin, sloping conti- 
nuously ro rostral area; First ridge wider rhan 

second; rostral area, slightly medially dcpressed, 

ridges absenr; width of plate about ont third ÎLs 

height. Internally, surface with some sealed tubes 
and conspicuous upper dépréssion, which 
includes the adducror muscle pir, tergal margin 

sinuous. 
Labium with row of simple, sharp teeth. Palp 

(Fig. 16A) acuminate, simple setae at upper mar¬ 
gin. Mandible (Fig. 16B) with three teeth, 
second and third with subsidiary cusps, denticles 
on lower angle. Maxilla 1 (Fig. I6C) with lower 
anterior border projecting anteriorly; upper bor¬ 

der with two large spines, followed by nineteen 

to rwenty moderate and small spines at lower 
border. Maxilla II (Fig. 16D) bilobed, numerous 
simple secae along 1rs margins, 
Cirrus 1 (Fig. 16E) with unequal rami, anterior 
ramus rwo third lcngrh of posterior, both rami 
with protubérant articles covered by numerous 
simple setae. Cirrus II (Fig, 16F) with unequal 
rami, anterior ramus about one quarter 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 onc third length of 
posterior; both rami covered by numerous simple 

setae, distal articles of anterior ramus wirh bipec- 
tinate setae. Cirri IV ro VI with equal rami; 
intermediate articles (Fig. 16H) with four pairs 

of setae on anterior margin, one or rwo setae on 
posterior angle; width about one half length. 
Caudal appendage (Fig. 161) multiarticulated, 
sixreen articles, three rimes length ol coxopodire 

of cirrus VI; articles covered by numerous simple 
setae at distal margins; basal 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 temperate and 
polar species from the Northeastern Atlantic, 
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Table 7. — Number of articles of cirri l-VI,  and caudal appen- 
dage of Verruca slroemia (Muller), stn 14. l-VI,  cirri I to VI; CA, 
caudal appendage; RC, right cirri; LC, left cirri. 

1 II  III  IV V VI CA 

RC 9/9 6/15 7/15 17/21 21/22 23/25 16 
LC 9/8 6/16 8/18 18/19 21/22 24/26 16 

where it occurs from the intertidal zone to 
548 m, with doubtful records from 960-998 and 

2600 m. The lacter record was from the Azores 
région, which is the most Southern record for 

this species (Gruvel 1902a, 1920). 
In several samplings hy the Meteor (Young in 
press) and the Jean Charcot expéditions in the 
Azores, not a single specimen of V. stroemia has 
been collccted. However, VI spengUri, a species 
similar to V. stroemia, is commun in this région, 
but it does not occur at the depths cited by 
Gruvel. Ir appcars that die Gruvel (1902a, 1920) 

records represent othcr verrucids species. 
The specimens of V. stroemia studied herein were 
collected off Portugal, which is acceptcd here as 
the Southern limit  of its distribution. 

Verruca stroemia has been recorded from the 
Spitsbergen, Greenland, Iceland, the Faeroe 
Islands, Great Britain, and the Norwcgian to 

Portugal coasts (Nilsson-Cantell 1978), with 
scattered records along die Europe-an coast of the 
Mediterranean Sea, from France to the Adriatic 
Sca (Fischer 1871; Kolosvary 1947, 1951; Relini 
1969). There is also one doubtful 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 (sce remarks under V. spen- 

glerî). 

Verruca spengleri Darwin, 1854 

(Figs 17-19) 

Verruca spengttn Darwin, 1854; 521, pl. 21, 
fig. 2. - wèltner 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 
Millier).  

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

MATF.KIAL  EXAMINED. — Stn L8, 1 specimen, 
MN11N Ci 2541. — Stn P3, 42 specimens, MNHN 
Ci 2507. — Stn P4, 46 specimens, MNHN 
Ci 2509. — Stn P6, 218 specimens, MNHN 
Ci 2511. — Stn P7. more titan 100 specimens, 
MNHN Ci 2513, MNRJ 8915. — Stn P8, more 
than 100 specimens, MNHN Ci 2516, MNRJ 
8916- — Stn P9, .50 specimens, MNHN Ci 2518. — 
Stn P12, 86 specimens, MNHN Ci 2521. — 
Stn P13, 1 specimen, MNHN Ci 2522. — Stn P17, 
4 specimens, MNHN Ci 2658. — Stn P19, 110 spe¬ 
cimens, MNHN Ci 2525. — SmP23, 68 specimens-, 
MNHN Ci 2526. — Stn P24, 98 specimens, 
MNHN Ci 2527. — Stn P27, 280 specimens, 
MNHN Ci 2328, MNRJ 8917. — Stn P29, 298 spe¬ 
cimens, MNHN G 2529. MNRJ 891.8, — Stn P30, 
1 specimen, MNHN Ci 2660. — Stn P33, 86 spéci¬ 
mens, MNHN Ci 2532. — Stn 1, 52 specimens, 
MNHN Ci 2547. — Stn 61, 69 specimens, MNHN 
Ci 2558. — Stn 142, 22 specimens, MNHN 
Ci 2572. — Stn 143, 1 specimen, MNHN 
Ci 2573. — Stn 216, 62 specimens, MNHN 
Ci 2619. — Stn 224, 16 specimens, MNHN 
Ci 2623. 

Description 

Shell (Fig. 17A) whice or translucent; cutide not 
persistent; flactened; usually with rostrum more 
prominent, ornamented only with irregular 
growth iines; ridges at suture between rostrum 
and carina conspicuous and projecting. 
Opercular plates (Fig. 17B) parallet to basis, 
reduced in sifce, less than one half rostrocarinal 
diameter. Surface of opercular plates 

(Fig. 17A-D) and shell permeated by several per¬ 
sistent rows of tubes, parallcl to growth Iines. 

Basal margin ofwall not inflected. 
Fixed-tcrgum (Fig. 1 7A) smaller than fixed- 

scunim, marginal apex thickencd, recurved out- 
ward; alace projections absent, sutures essendally 

straight ot with small ridge at carinal suture. 
Fixcd-scutum (Fig. I7A) nearly quadrangtilar, 

upper surface turned toward rostral margin of 
scutum; suture areas simple and nearly straight, 
small to large ridge at suture of rosrrum; apex 
marginal, not recurved outward. Internally, with 
well developed myophore parallcl to the basis. 
Carina (Fig. 17A) smaller than rostrum, well 
developed ridge area at suture with rostrum 

ZOOSYSTEMA • 1998 % � 20(1) 61 







Young P. S. 

forming deep groovcs between ridges, five to 
seven interlocking ccech, ridges decreasing slight- 
ly in size from apex to basis; suture with 
fixed-tergum with low ridges. 

Rostrum (Kg. 17A) witli  well developcd ridged 
area at suture with carina, forming dcep grooves 
between ridges, four to six inferlocking teeth, 
ridges decreasing slightly in size from apex to 
basis; suture with fuced-scutum nearly smooth or 
depressed for fixed-scutum tooth. 

Opercular plates with growth lincs conspicuous, 
but nor projecting. Tetgum (Fig. 17C) larger 
than scutum, nearly quadranguiar, threc articulât 
ridges; axial ridge elevated, conspicuous at both 
sides, as wide as second, distance between ridges 
equal, groove between First and second larger 

than thaï between second and third; without 
ridges at carinal area. InternaJIy, surlace Hat, 

some sealed tubes visible; scutal margin sinuous. 
Scutum (Fig. I7D) with three low articular ridges, 
axial ridge low, thin. sloping cnntinuously to ros¬ 
irai area; First and second ridges equal in width or 
latter wider, no ridges at rosirai area; greater width 
of plate about one half scutum heighr. Intcrnally, 
surface with sonie sealed tubes visible, adductor 
ridge conspicuous; tergal margin sinuous. 
Labium (Fig. 18A) wirh row of twenty-four 
simple, sharp tecth. Palp (Fig, 18A) acuminate, 

simple Setae at upper margin. Mandible 
(Fig. 18B) with three teeth, second and third 

usually with subsidiary cusps at upper margin, 
low denricles on lower angle. Maxilla I 
(Fig. 18C) with lower anterior border projecting 
anteriorly; upper border with two or Lhree large 
spines, tollowcd by fifteen to rwenty-four inter¬ 

médiare to small spines at lower border. 
Maxilla II (Fig. 18D) bilobed, with rmmerous 
simple setae along its margins, 

Cirrus I (Fig. 18F) with unequal rami, anterior 
ramus one half length oF posterior, anterior 

ramus with protubérant articles, covered by 
numerous simple setae, posterior ramus with 
slightly protubérant articles. 
Cirrus II (Fig. 18F) with unequal rami, anterior 

ramus about one third length of posterior, both 
rami covered by numerous simple setae, distal 
articles of anterior ramus svith bipectinate setae 
(Fig. 18G). 

Cirrus III  (Fig. 18H) with unequal rami, anterior 

ramus about one half length of posterior, both 
rami covered by numerous simple setae, distal 
articles of anterior ramus wirh bipectinate setae. 
Cirri IV to VI with equal rami; intermédiare 
articles (Fig. 181) wirh four pairs of setae on 

anterior margin, one or two setae on posterior 
angle, small spinules on distal margin, length 

about one half width. Caudal appendage 
(Fig. 18J) inultiarticulated, with Fourteen 
articles, two and one hall rimes length oF coxo- 
podite ol cirrus VI; articles covered by numerous 

simple setae at distal margins; basal articles 
(Fig. 18K) with spinules and multifid scales. 
Nurnber of articles oF cirri 1-VI and caudal 
appendage is présentée! in table 8. 

Table 8. — Nurnber of articles of cirri l-VI,  and caudal appenda¬ 
ge of Verruca spengleri Darwin, stn P6. I-VI, cirri I to VI; CA, 
caudal appendage; RC, right cirri; LC, left cirri; +, broken ramus. 

1 II III  IV V VI CA 

RC 8/11 6/13 7/15 17/18 16+/21 + 23+122+ + 
LC 8/11 6/14 8/15 18/18 20/21 23/22 14 

Remarks 

Darwin (1854) described and Figured specimens 
ol V. spengleri, but he only illustrated the internai 
view oF the scutum. This species is similar to 

V. stroemia, luit the wcll developed adductor 
ridge of the movable scutum in V spengleri readily 

separates these species. Otherwise, both species 
can be distinguished by V. Spengleri having a rela- 
tively narrower scutum, the First and second 
ridges being of equal width, the shell being per- 
meated by tubes, and lacking longitudinal ridges. 
Verruca spengleri was First described from 
Madeira Island (Darwin, 1854) and latet, from 
the Azotes (Gruvel 1920; Baker 1967) and Black 

Sea (Tarasov Se Zevina 1957). Darwin (1854) 
nored that "from geographical considérations” 
V. spengleri probably was the species fourid in the 

Mediterranean. Ruggieri (1977) cited this species 
in Southern Italy, and also noted chat probably 
ail of rbe citations of Verruca from the Mediter¬ 
ranean Sea were actually V. spengleri. Ruggieri 

(1977) did not describe his specimens, but his 
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figures 3 and 4 show the scutum with a develo- 
ped adductor ridge, a thin first external ridge, 
and a width/height ratio of one h al F, which 
agréés with rhe description of V. spengleri. 

Tarasov & Zevina (1957) cîtcd V. spengleri as com- 
mon in the Black Sca, bctween 20 and 50 m. The 

specimens dcscribcd are similar ta those I observ- 
ed, but the scutum is relarively larger and che axial 
ridge is placed in the mîddle of the basal margin 
(Tarasov Zevina 1957, fig. 49). In addition, the 
caudal appendage has only nine articles. There- 

fore, 1 consider the identification of the Black Sea 
specimens ol V. spengleri as dubious, and in need 
of further confirmation. Due to the large diffé¬ 
rences between the specimens from the Azores- 

Madeira Archipelagos and rhe Black Sea, I suspect 
that the Mediterranean specimens may weil be an 
undescribed species. 
Verruat spengleri is common in rhe Madeira and 

Azores Archipelagos, from between the intertidal 
zone and 103 m. Gruvel (1920) also recorded it 
from 130 to 440 m (Fig. 19). 

40° 20° 0° 20° 40° 

Fig. 19. — Géographie distribution of Verruca stroemia (Müller) (dotted) and Verruca spengleri Darwin (hatched). 
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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, c-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. 

MATERIAL EXAMINEE». — Stn L5, 96 specimens, 
MNHN Ci 2537, MNRJ 8919. — Stn Lll,  3 speci¬ 
mens, MNHN Ci 2657. 

DiAGNOSIS AND DESCRIPTION. — See Southward 

1976: 1009. 

Remarks 

The présent specimens 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 coast of West Africa, Mauritania and 
with some doubtful records south of the 
Cameroons (Stubbings 1967; Southward 1976). 
It was also recorded from Madeira, Cape Verde 
and Azotes Tslands (Darwin 1854; Stubbings 
1964; Baker 1967). h is abundant between the 
Low Water Mark and the splasb zone on ail rocky 

shorex of the Sâo Jorge lsland (Baker 1967). Fhe 
Jean Charcot Expédition collected this species at 
Santa Maria and Faial lsland; rhus it has a wide 
distribution within the Azores Archipelago. 

Family BathylaSMATIDÆ 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). 

MATERIAL EXAMINED. — Stn 6, eroded shell frag¬ 
ments, MNHN Ci 2551. — Stn 46, 9 pièces of ero¬ 

ded and dîsarciculated plates of the shell, MNHN 
Ci 2556. — Stn 180, 1 scutum, MNHN Ci 2667. — 
Stn 240. 1 eroded carina, MNHN Ci 2608. — 
Stn 255, 13 specimens fragmented, te: 1.4-2.4 cm, 
MNHN Ci 2651, MNRJ 8920. — Stn 260, 3 speci¬ 
mens, rc: 1.5-2.8 cm, MNHN Ci 2655. 

Remarks 

Bathylasma hirsutum appears to be one of the 
ntost commoii Northern Hemisphere deep-sea 

balanomorph barnacles. It has been recorded 
several rimes in rhe 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; 

Utinomî 1965; Newman tk Ross 1971). The 
présent samples are from 570 to 940 m, and 

occur on rocks and on echinoid spines. 
Bathylasma hirsutum was redescribed in detail 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. 

MATERIAL EXAMINED. — Stn 180, 1 specimen, with 
the shell plates disarticulated (lacking one latera), 

MNHN Ci 2599. 

Description 

Shell conic, color white or pale orange, aperture 
tooched. Plates (Fig. 20A, B) with spaced and 
conspicuous growth iines; curicle persistent only 
on opercular places, in larger specimens, pilose 
along growth lines; alae well developcd. with fine 

lines, radii absent; basal margin of wall sometimes 
undulated. Sheath (Fig. 20B) adpressed, wcll defi- 
ned. Internally (Fig. 20B) lamina with thin longi¬ 
tudinal striae; spaces between striae covcced by 
chitin in larger specimens. Carino-lateral narrow, 

0.13 width of carina and 0.22 widrh of latéral. 
Scutum (Fig. 20C) higher than wide, height 1.4 
to width; apex recurved outwards, tergal segment 
narrow, with wide and strong longitudinal 
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apico-basal rib near occludent margin; articular 

margin straight, basal margin sinuous; occludent 
margin straight; growth Unes conspicuous and 
elevated. Internally (Fig. 20D), adductor ridge 
absent, articular ridge rounded, médial to articu- 
lar margin, forming shallow articular furrow; six 
latéral depressor muscle crests poorly developed; 

articular and occludent margins thickened, lea- 
ving depressed triangular area medially. 
Tergum (Fig. 20E, F) triangulat. with spur near 
basi-scutal angle, spur furrow open; spur distally 
rounded, curving continuously to basa! margin; 
eight crests for depressor muscles, projecting; 
articular ridge elevated. not curved. 

Labrum (Fig. 21 A) hirsute, lacking teeth, with 
shallow médial concavity. Palp (Fig. 21 B, C) 
club-shaped, large, with numerous fine peccinate 
setae. Mandible (Fig. 21D) with four reerh, dis¬ 
tance between first and second twice that bet- 
ween second and third, second to fourth with 
subsidiary cusps, lower angle obtuse. Maxilla I 
(Fig. 21E) with two large spines followed by 
conspicuous, large notch, twelve to thirteen 
moderate and eight to nine small spines along 
cutting edge. Maxilla II (Fig. 21F) triangular, 
with long simple setae. 

Cirrus I (Fig. 21 G) with subequal rami, anterior 
ramus slightly longer than posterior; both with 
protubérant articles covered by long simple setae, 
distally with fine pinnate setae. Cirrus II  
(Fig. 21 H) with equa! rami, articles protubérant, 
with clusters of simple setae on protubérance and 
distal angle; distal articles with fine pinnate setae. 
Cirri 11I-VI with equal rami. Intermédiare atticle 
of cirrus VI (Fig. 211) with length 0.60 width, 
wirh rwo pairs of long, fine, pinnate setae on 
anterior margin, small setulae below these pairs; 
one or two short simple setae on posterior angle, 

small scales on posterior margin. Pénis (Fig. 2IJ) 
short, annulated, setuale on distal portion. 
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 enrended diagnosis. His diagnosis 
stated that the scutum and tergum hâve no arti¬ 
cular ridge, but a tergal ridge is présent on the 

Table 9. — Number of articles 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 12/11 15/20 29/29 43/44 47/49 46/49 
LC 13/13 13/24 16+/33 37/41 48/42 46/50 

tergum of H. americanum. Therefore, Poster s 
diagnosis has to be emended to include che tergal 
articular ridge as absent or présent. 
Hexelasma americanum is the only species of this 
gel!us recorded from the Atlantic, lr was collec- 

red off South Carolina, Blake Plateau, between 
512 and 770 m (Pilsbry 1916; Newman & Ross 

1971). 
The specimen dredged by the Jean Charcot 
Expédition is similar to that described by Pilsbry 
(1916) and Newman & Ross (1971) except for 
rhe following characters: The sheli has a pilose 

cuticle, the spur of the tergum is distally roun¬ 
ded, the mandible has an obtuse angle and the 
pénis has setulae at the distal portion. These cha- 
racters may be individual variations due the very 
few number of specimens described. Pilsbry 
(1916) described only one complété and rhree 
incomplète specimens, and herein I add another 
specimen. Ail  of the other diaractcrs of the sheli, 
opercular plates and cirri agréé with the descrip¬ 
tions by Pilsbry (1916) and Newman & Ross 
(1971), including the details on the growth lines 
of the plates described by the latter. 

Tire record of this species from the Azores greatly 
expands the distribution of Hexelasma america¬ 
num (Fig. 1). The depth range of this species is 
extended front 770 to 1235-1069 m. 

Family TETRACLITIDAE Gruvel, 1903 
Genus Tesseropora Pilsbry, 1916 

Tesseropora arnoldi n.sp. 

(Figs 22-23) 

? Tetraclita squamosa var. elegans — Baker 1967: 46 
(nor T. squamosa elegans Darwin,1854). 

MaTERIAL EXAMINED. — Holotype: stn P9, 1 broken 
specimen, rc: 0.7 mm, MNHN Ci 2520. 
Paratypes: stn L9, 1 broken specimen, MNHN 
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Ci 2544. — Stn L)l, 6 specimens, rc: 0.2-0.4 cm, 
MNHN Ci 2545. USNM 282803, MNRJ 8921. — 
Stn P29, 15 specimens, rc: 1.0-4.0 min, MNHN 

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

EtymolOCY. — Named in honor of Dr Arnold Ross, 
in appréciation of his contributions to our knowledge 
of the Tetraclitoidea. 

Diagnosis 

Shell and shcath white; radii incomplète; tubes 
irregular, radially lengthened, with striae on 
inner side of outer lamina. Scutum higher than 
wide, adductor tidge separated from articular 
ridge. I.abrum hairy; three or four conspicuous 
teeth on each side of médial notch. Intermediate 
article of cirrus VI with four pairs of setae on 
anterior margin. 

Description 

Shell (Fig. 22A, B) conic, white, aperture smooth 
or little toothed, cuticle usually persistent, when 
présent fuiely pilose. Plates wich uniforndy thin 
ribs, growth lines thin; alae developed, smooth; 
radii incomplète, besr developed in latéral plate. 
Sheath (Fig. 22C) adpressed, well defîned. Inner 
lamina with rhin longitudinal striae in small spe¬ 

cimens to well developed striated ribs over septa 
in larger ones. Tubes irregular, radially lenghte- 
ned, with striae on inner side of outer lamina. 

Base calcareous, thin. 
Scutum (Fig. 22D) higher than wide, straighr, 
growth lines conspicuous; articular and basal 
margins convex, occludent margin straight and 

toothed. lnternally, adductor ridge thin, well 
developed, apical portion separated from articular 
ridge; articular ridge long, almosr length of arti¬ 
cular margin, articular groove shallow; rostral and 
latéral muscle dcpressor pi es conspicuous, shallow, 
five rostral and latéral depressor cresrs, adductor 
muscle pit small, rounded, supramedial. 
Tergum (Fig. 22E) elongated, with spur near 
basi-scutal angle, distal end rounded, curving 
continuously to basal margin; longitudinal fur- 
row open and broad; six crests lor depressor 
muscles prominent; articular ridge slightly pro¬ 

minent in upper portion. 
Labrum (Fig. 23A) hairy; three or four conspi¬ 
cuous teeth on each side of shallow médial 

notch. Paip (Fig. 23B) club-shaped, large, with 
numerous fine pectinate setae on upper margin. 
Mandible (Fig. 23C) with five reeth, second to 
fiourth with conspicuous subsidiary cusps, espe- 

cially fourth; srrongly denticulated berween fourth 
and fifth  and at lower angle. Maxilla I (Fig. 23D) 
with one or rwo large sptnes followed by a 
conspicuous notch, seven to tune 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 1 (Fig. 23F) with subequal rami, anterior 
twice length of posrerior; posterior one with pro¬ 

tubérant articles; articles of both ramt covered by 
several long, simple, fine, pinnate setae. 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 length of posrerior, 
articles with numerous bipectinare setae, few 
simple and pinnate setae and multifid scales near 
setae (Fig. 23I-K); protopodite with plumose 
setae (Fig. 23L). Cirri IV-VI  with rami of equal 
length. Intermédiare article of cirrus VI  

(Fig. 23M) equidimensional, four pairs of setae 
on ancerior margin, one ro four simple setae on 
posterior angle. Pénis short, annulated, with few 
setuale. Number of articles of cirri I-VI  is presen- 

ted in table 10. 

Table 10. — Number of articles of cirri l-VI  of Tesseropora 
ainoldi n.sp. (Holotype). I-VI,  cirri I to VI; RC. right cirri; LC. left 
cirri. 

1 II  III  IV V VI 

RC 9/6 6/6 10/8 16/15 13/15 16/17 
LC 9/5 6/6 10/7 16/16 13/14 16/16 

Remarks 
Tesseropora atlantica was previously-the only spe- 
cies of thi.s genus recorded from the Atlantic 
Océan, having bcen reporred from Bermuda and 
the Azores (Newman & Ross 1977) and on Saint 
Paul Rocks (Edwards & Lubbock 1983a, b), The 
description of Newrnan & Ross (1977) appears 
to be based exclusively on the Bermuda speci¬ 
mens, including ail of their figures. But, in their 
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material examined, they cite the specimens stu- 
died by Baker (1967) from the Azores. 
The samples from the Jean Charcot Expédition 
show that the species of Tesseropora from the 
Azores is conspicupusly distinct from that descri- 
bed from Bermuda. The inner lamina of the 

plates hâve ribs well developed continuously 
from the base to the sheath, intercalated by 
numerous fine ribs, instead of only small nume- 
rous fine ribs The adductor ridge of the scutum 

is removed from the articulai- ridge, whereas 

T. atlantica has the adductor ridge continuous 
with the articulai- ridge. The labi um has conspi- 
cuous teeth on the crest, contrary to the lack of 
teeth in T. atlantica, The articles of cirrus III  
hâve multifid scales and no curved spines or den- 
ticles on the anterior ntargin. The imerntediate 
articles of c irrus VI hâve onlv four pairs of paired 

setae, instead of five pairs as in T. atlantica. 
The specimens examined are smaller than those 

observed by Newman & Ross (1977); most are 
about 5 mm în carino-rostral diameter and only 
one specimen is 7 mm 

Tesseropora arnoldi n.sp can be distinguished 

from Pacific Testerapom [T, rosea (Krauss) and 
T. wireni (NillsoD-Cantell)J, by the color of the 
sheath, the development of the radii and the 
pariétal tubes and the structure of the cirri. 

Tesseropom rosea has the sheath dirty white tinted 
pink; the radii are moderately wide, and the 
intermediate articles of cirrus VI hâve three pairs 

of setae and numerous short setae in dense 
bunches below the two major pairs (Newman & 
Ross 1977). 7. wireni has the sheath usually 
pink; the pariétal cubes are divided into secondary 
and tertiary rows basally, and the intermediate 
articles' of cirrus VI hâve three pairs of setae and 
a few short setae in dense bunches helow the two 
major pairs (Newman & Ross 1977)• 
Tesseropom arnoldi n.sp. was collcctcd intertidally 
to about 25 m deprh, usually attached to Mega- 
balanus azorirus and mollusc shells. Several 
samples were taken in the Azores in intertida! 
and shallow waterx, but the species was not com- 
mon in these samples. It was collected only on 
Faial and Sao Miguel Islands. Ail  the dissected 
specimens were incubating nauplii. Baker (1967) 
observed that Tetraclita squamosa var. elegans 
Darwin (? = 77 arnoldi n.sp.) was “very abundant 

in a single situation at Urzelina in 1 m. of water” 
at Sao Jorge Island. 

Family Balanidæ Leach, 1817 

Genus Balanns 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 examiner. — Stn L.8, 1 specimen, 
MNF1N Ci 2542. — Stn P3, 1 specimen, MNHN 
Ci 2508. — Stn P4, 1 specimen, MNHN 
Ci 2510. — Srn P6, 31 specimens, MNHN 
Ci 2512. - Stn P7, :> 170 specimens, MNHN 
Ci 2514, MNRJ 8923. — Srn PS, shells fragments, 
MNHN Ci 2517- — Stn P9, 5 empty shells, MNHN 
Ci 2519. —Stn P14, 31 specimens, MNHN 
Ci 2524. — Stn P15, 10 specimens, MNHN 
Ci 2546. — Stn P17, 25 specimens. MNHN 
Ci 2652. — Stn P29, 2 specimens, MNF1N 
Ci 2530. — Stn P34, 1 specimen, MNHN 
Ci 2533. — Stn P41, 6 specimens, MNHN 
Ci 2661. - Stn 1, more than 160 specimens, 
MNHN Ci 2548, MNRJ 8924. — Stn 10, 5 empty 
shells, MNHN Ci 2552. — Stn 11, 2 empty shells, 
MNHN Ci 2553. — Stn 60, 8 empty shells, MNHN 
Ci 2557, — Stn 143, more than 100 specimens, 
MNHN Ci 2574. 

Remarks 

Balanus trigonus has a world-wide distribution, 
and is widespread in the Eastern Atlantic, occur- 
ring from the Mediterranean African coast to 
South Africa (Stubbings 1967). It was previously 
recorded from the Azores by Baker (1967) and 
Young (in press). 

Genus Megabalanus Hoek, 1913 

Megabalanus azoricus (Pilsbry, 1916) 

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

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

Material examiner, — Stn L9, 10 specimens, rc. : 
0.4-2.7 cm, MNHN Ci 2543, MNRJ 8925. — 
Stn P7, 3 specimens, rc: 1.6-2.8 cm, MNHN 
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Ci 2515. — Soi 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, MNHN 
Ci 2602. — Stn 216, 1 empty shell, rc: 3,1 cm. 
MNHN Ci 2620. 

Remarks 

The wall and opercular plates of M. azoriais were 

redescribed by Henry & McLaughlin (1986) 

who reported it Iront the Azores and St. Helena 
Island. The type localiry of rhis species is Terceira 
Island (Pilsbry 1916), but it is also reported front 
Sâo Jorge Island (Baker 1967). The Jean Churent 

sampled tins species from the Faial and Sâo 
Miguel Islands and, also, off Santa Maria Island. 
Therefore, rhis species appears to he well distri- 
buted in the Azores Archipelago, from the inter- 
tidal to infralittora! zones. The record from 
80-90 m off Santa Maria Island is based on one 
empty crodcd shell, wltich probably fell down to 

this depth. 

THE GENERIC RTVISION OF 
THE VERRUCIDAE 

(Figs 24-25) 

Remarks 

Pilsbry (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 strnenùa, V. alha, V. nexa and V. calo- 
theca. Ail  o( the characters in this arrangement 
were based alntost whollv on the structure of the 
shell. He also included sorne différences on the 
relative lengths o( the rami of citri 1 to III.  
Ail  of Pilsbry s sections hâve subsequently been 
accorded generic status (Zevina 1978), and the 
following généra Rostratn vernira Brocb, 1922, 

Brochiverruca Zevina, 1993b and Spongoverruca 
Zevina, 1987a hâve been added to the 
Verrucidae (Broch 1931; Zevina 1987a, 1993b; 
Buckeridge 1994). Rrntratoverruca encompasses 

the V nexa group recogni/.ed by Pilsbry (1916). 
Young (in press) questions the validity of the 
genus Metaverruca, since ntany of its diagnostic 
characters are présent in other généra. 

C D 

Fig. 24. — Schematic représentation of the relative position of 
the opercular plates and size of the adductor ridge of selected 
généra of Verrucidae, viewed from rostral side. A, Altiverruca', 
B, Newmaniverrucan.g,; C, Metaverruca', D, Verruca s,s. 

Additionally the presence of a myophore, the 
niost used feature to characterize rhis genus, is 
also well developed in V. stroemia, rhe type spe- 

cres of Verruca. 
Buckeridge ( 1997) recognized the problem of the 
myophore as a diagnostic character, but proposed 
mainraining the genus, and added new characters 
for the diagnosis. Besidcs the thickcned basal 
ledge, the well developed myophore, and rhe top 
flattened as described by Pilsbry (1916), he 
added the box-like shape ot rhe shell, and a 
D-shaped orifice as diagnostic for rhis genus. 
The greatest problem defining rhe gênera within 
the Verrucidae is the diagnosis ol Verruca s.str. 

Pilsbry (1916) diagnosed this genus as “Top flat¬ 
tened, the plane ol the movablc plates not far 
from parallel with that ol the base; radio-alar area 
between paricties ot fixed scurum and tecgum 
small and linear ". Buckeridge (1994) defined this 
genus as “Vertucids with apices of rostrum and 
canna marginal; fixed scurum without myophore; 
operculum parallel to base.” The diagnosis of 
Buckeridge (1994: 90) is in error when he cites 

rhe absence ot a myophore since Vstroemia, type 
species of Verruca, has a well developed myopho¬ 
re, as do several other Verruca species. 
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With the reassigment of many species of Vernira 
s.l. to other généra (Metaverriua, Rostratoverruca, 

Cameraverruca, etc.), the species which remain in 
Verruca s.s. do not appear to be closely related. In 
studying the shell characters of several species of 
Verruca s.s., two transformation sériés can be 
observed. 
The First transformation sériés is based on the 
shape of the sbell and the development of the 
myophore' (Fig. 24). The First stage of develop¬ 
ment is attained in the species ot Alliverruca. 

This is characterr/.ed by a steep shell with the 
opercular plates nearly parallel to the fixed scu¬ 
tum and tergum (Fig. 24Â). The adductor 
muscles are artached directly to the inner side of 

the wall, without the scutum lacking an adductor 
ridge and also with a poorly developed adductor 

pit. 
If  we compare this pattern wirh an outgroup 
référencé, the lepadotnorphs, this character can 
be con.sidered plesiomorphic in the verrucids. 
Both scuta of the lepadotnorphs are usually 
parallel, and faii to develop an adductor ridge. 
Considering the steep pattern of Altiverruca as 
plesiomorphic, an evolutionary trend can be 
vizuali/.ed when the shell becomcs more inclined 
and flatter, which implies a change in the relative 
position between the movable scutum and 
fixed-scutum: The angle between Lhese plates 

enlarges from narrowly acute to a right angle 
(Fig. 24A, B). The change in position of these 
plates also nécessitâtes a change in the attach- 
menr of the adductor muscle. The development 
of the adductor ridge ranges from a small low 
ridge to a projectiflg tongue-myophore (e.g. 
V. stroemià; Fig. 24C, D). The development of 
an adductor ridge makes it possible to maintain 

the same area for muscle fixation. 
The other transformation sériés is in the develop¬ 
ment of the secondary ridges on the rostrum and 
the carina, directed toward the opercular valves. 
The supposedly plesiomorphic position of the 
umbos is marginal (apical), with a linear hinge 
line between the movable opercular valves and 
the rostrum-carina, as can be observed in basal 

2. Sometimes, it Is dittlcult to detine the limlts between adductor 
ridge” and ''myophore". The myophore is defined as a "tongue- 
shaped adductor ridge” (Pilsbry 1916: 21). 

Fig. 25. — Schematic représentation ot the rostra and carina 
ridges of selected généra of Verrucidae, viewed from rostro-cari- 
nal side. 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 a/batrossiana, V. scrippsae). 
The secondary ridges are ftrst developed on the 
rostrum, beginniug at rhe umbo and movittg up 
to the scutum basis (Fig. 25B). This stare is also 

seen in soute species of Verruca s.l. (V. alba, 
V. xanthia, V. floridana). The umbo of the ros¬ 

trum is displaced trom the margïn (Fig. 25C). 
The species with this state comprise the genus 
Rostratoverruca. Subsequently, the umbo of rhe 
carina is also displaced from the margin 
(Fig. 25D), which is représentative of the species 
of Brochiverruca. 
Based on these considérations, I propose dividing 

Verruca into three généra: Newmaniverruca n.g., 
Costatoverruca n.g. and Verruca s.s. Newmani- 
verruca n.g. contains the box-like species with 

the opercular plates nearly parallel to the hasts, 
with marginal umbos of roscrum and carina, 
without any secondary ridges and without a 
myophore. Costatoverruca n.g. encompasses the 
box-like species with the opercular plates nearly 
parallel to the hasts, secondary ridges developed 
on rhe rostrum, and rarely with an adductor 
ridge or myophore. Verruca s.s. contains the deri- 
ved species with the shell flattened, the opercular 
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valves parallel, and the myophore strongly deve- 
loped. 

Therefore, Metaverruca is redefined to include 
the box-like species with a weli developed myo¬ 
phore, without secondary ridges on the fixed ros- 

trum. Also, the adults develop a iedge at the base 
of the wall. 
The genus Spongaverruca was described to isolate 

V spongicola, which lives in sponges. Gruvel 
(1911, 1912b) presented a short description with 
no diagnostic character that allows the séparation 
of this species in a new genus, appart from being 
the only species occurring in sponges. The per- 
pendicular position of the opercular valves in 

relation to the basis mandates inclusion of this 
species in Altiverruca. Although Buckeridge 

(1994: 89) questioned the validity of this genus, 
1 consider Spongaverruca as a synonym of 
Altiverruca. 
Broch (1931: 45) presented the name Eu-verruca 
as a subgenus of Verruca to separate in the lollo- 
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 beçrer ntarked 
by fixing the prefïx Eu- to the genus name than 
using the latter alone; this may serve to bring 
confusion about.” Therefore Euverruca is an 
objective synonym of Verruca. 

KEY TO THE GENERA OF THE FAMILY  VERRUCIDAE 

la. Form erect; opercular plates perpendicular to base; without adductor ridge or myo¬ 

phore on fixed-scutum .....Altiverruca 
1 b. Form not erect; opercular plates at no more than 45° to base; with or without 

adductor 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 rostrum not rnedially 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 flattencd; opercular plates proportionally small, their width less than one half 
the width of shell; with a strong myophore.Verruca 

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

.6 

5a. Rostrum without secondary ridges directed toward tergal base; without myophore; 
basal margin of shell not thickened.Neivrnaniverruca n.g. 

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

5c. Rostrum without secondary ridges directed toward tergal base; with myophore; 

basal margin of shell thickened .Metaverruca 

6a. Umbo of rostrum displaced from margin .Rostratoverruca 
6b. Umbo of rostrum and carina displaced from margin .Brocbiverruca 
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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), Recent, 
Anegada Passage, 18°30'N - 63°3l'W, 496 fathoms. 

SPECIES INCLUDED. — A. gibbosa (Hock, 1883), 
A. incerta (Hoek, 1883), A. nitida (Hoek, 1883), 
A. quadrangularis (Hock, 1883), A. obliqua Hoek, 
1883, A. sulcata (Hock. 1883), A. crenata (Aurivillius, 
1898), A Costa ta (Aurivillius, 1898) n. comb. 
(?= A. gibbosa), A. inermis (Aurivillius, 1898) 
n. comb., ,4. crecta (Gnivek 1900b), .4. longicannata 
(Gruvel, 1900b), A. cristalhna (Gruvel, 1907), 
A. plana (Gruvel, 1907), A. mitra (Hoek, 1907b) 
(= A. gibbota), A. darwin/ (Pilsbry, 1907a) (= A. gibbo- 
sa), A. hoeki (Pilsbry, 1907a) (= K quadrartgularis), 
A. joubini (Gruvel, 1912a), A. cassis (Hoek, 1913) 
(= A. cristallin//). A, t'asula (Hock, 1913), A. m/vintla 
(Hoek, 1913). A. bicomuta (Pilsbry, 1916) (= A. gib¬ 
bosa), A. ra/bbunianu Pilsbry, 1916 (= A. gibbota), 
A, cristallina laevis (Broch, 1922) (= 14 cristallina), 
A. ornata Nilsson-Cantell, 1929, A regular.h 
Nilsson-Cantell. 1929, A. gibbosa somaliensis 
(Nilsson-Cantell, 1929) (- A. gibbosa), A allisoni (Rao 
et Newman, 1972), A. ql/es (Zevina, 1975). A. angus- 
titerga Zevina, 1987a, A. ga/apagtisa Zevina, 1987a, 
A. gira (Zevina, 1987b), A. icutplurata Zevina, 1987a, 
A. sublima Zevina, 1987a, A. longa Zevina, 1988, 
A. tcbesunovi Zevina, 1988, A. v/lrea Zevina, 1988, 
A. galkini Zevina. 1990, A. molltte Zevina, 1990, 
A. bering/ana Zevina et Galkin, 1992, A, laeviscuta 
Buckeridge, 1994, A. vertica Foster et Buckeridge, 
1995a (= A. obliqua) and A. spongicola (Gruvel, 1911) 
n. comb. 

Diagnosis 
Form erect; opercular plates erect, perpendicular 
to base; flxcd scutum without adductor ridge or 
myophore; suture between rosrrum and carlna 
from linear to imbricate; bases of plates not 

inflected. 

Remarks 
In this genus I include V. inermis Aurivillius, 
1898, which is described in detail by Gruvel 

(1920). Its steep pattern of growth, poorly deve- 

loped imbricating suture between the rostrum 
and the canna places this species in Altiverruca. 
Due to rhe placement of Spongoverruca as a 
junior subjective synonym of Altiverruca, I hâve 
also included Spongoverruca spongicola (Gruvel, 

1911). 

Genus Cameraverruca Pilsbry, 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), Recent, 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 ftxed tergum and ros¬ 
trum partitioned off, forming recesses of general 
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 
pan). 

Type species. — Verruca albatrossiana Pilsbry, 1912; 
Recent, east ofLuzon, Philippines, 310 fathoms. 

Species included. — N. imbricata (Gruvel, 1900b), 
N. radiata (Gruvel, 1901), N. multicostala (Gruvel, 
1907), N. albatrossiana (Pilsbry, 1912), N. barbadensis 
(Pilsbry, 1916), N, entabapia (Pilsbry, 1916), N.fldvi- 
dula (Pilsbry, 1916), N. grex (Hoek, 1913) 
(= N. albatrossiana) and, N. scrtppsue (Zullo, 1964). 

ETYMOLOGY. — 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-Iike, opercular plates parallel or almost 

parallel wich base; urnbo of carina and rostrum 
marginal, without secondât}' ridges and myophore. 

Remarks 

The species N. albatrossiana (Pilsbry, 1912) is 
designated herein as the type species of 
Newmaniverruca n.g. because it is the First well 
recognised species. The species described by 

Gruvel (N. imbricata, N, radiata, and N. rnulti- 
costata) are too briefly described and hâve not 
been collected again (Gruvel 1900b, 1901, 

1907). 
I am assigning spécifie status to the subspecies of 

calothecn and alba, because rnany of these sub- 
species become separated at the generic level 
{Newmaniverruca n.g. and Costatoverruca n.g.) in 
the classification formulated liere. The species 
described by Gruvel are tentatively incJuded in 
this genus by the absence of the secondary ridges 
on the rostrum; no information was cited on the 
internai surface of the fixed-scutum. 

Key to species ; 

la. Shell with conspicuous radial ridges directed toward the base of the 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 . 

........ N. multicostata (Gruvel) 
2b. Rostral area of scutum transversely grooved; carina larger than rostrum . 

.......N. albatrossiana (Pilsbry) 

3a. Opercular plates nearly parallel with base of shell.4 

3b. Opercular plates forming an angle with base of shell .N. flavidula (Pilsbry) 

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

Sa. Scutum with three articular ridges...N. scrippsae (Zullo) 
5b. Scutum with four atricular ridges...6 

6a. Ail  four articular ridges well developed .N. entobapta (Pilsbry) 
6b. Only the two lower articular ridges well developed.N. 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 calolbeca 
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; Recent, 
Straits of Florida, 24°25’45”N - 81°46’45”W, 
45 fathoms. 

Species included. — C. comuta (Aurivillius, 1898), 
C. alba (Pilsbry, 1907a), C. calolbeca (Pilsbry, 1907a), 
C, grimaldi (Gruvel, 1912a), C. caribbea (Pilsbry, 
1916), C. heteropoma (Pilsbry, 1916), C. flaridana 
(Pilsbry, 1916), C. xantbia insculpta (Pilsbry, 
1916), C. xantbia (Pilsbry, 1916), C. niasiensis 

78 ZOOSYSTEMA • 1998 • 20(1) 



Cirripedia from the Azores Région 

(Nilsson-Camell, 1929), C. pacifiai (Buckeridge, 
1994), and C. sinuosa (Foster et Buckeridge, 1995b). 

ETVMOI.OGY. — from the Greek costata (ridge), refer- 
ring to the présence of secondary ridgcs cm the ros- 
truni. 

DlAGNOSlS 

Form box-like, opercular plates parallel or almost 

parallel with base; umbo of carina and rostrum 
marginal, rostrum with secondary ridges, seldom 

on carina; with pit for adductor muscle, usually 
adductor ridge or myophore. 

Remarks 
C. alba (Pilsbry, 1907a) is designated as rhe type 
species of Costatoverruca n.g. because it is the 
First species described and ilJustrated. Aurivillius  
(1898) presented a brief description of 

V. cornu ta, with no illustrations. 
The spccies C. a/muta and C pacifica were pre- 
viously included in MetavemiOi due to the pré¬ 
sence ofthe myophore (Buckeridge 1994; Youttg 
in press), but both species hâve well dcveloped 
secondary ridges on the rostrum, the diagnostic 

feature of Costatoverruca n.g. 

la. 
lb. 

2a. 

2b. 

2c. 

3a. 
3b. 

4a. 
4b. 

5a. 

5b. 

6a. 

6b. 

7a. 

7b. 

8a. 
8b. 

Key to SPECIES : 

Rostral area of scutum smooth .2 
Rostral area of scutum with longitudinal ridges .3 

Scutum with two tliin articulât ridges; tergum with four articular ridges . 
...C. grintaldi (Gruvel) 

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

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

Tergum with three articular ridges .....4 
Tergum with four or more articular ridges ...7 

Well developed myophore présent .5 

Myophore absent.....6 

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

Scutum larger than tergum; without upper triangular area. 
....C. xdnthia insculpta (Pilsbry) 

Caudal appendage with twenty-three articles, more than three tintes length of pro- 
topod .«.C. floridana (Pilsbry) 

Caudal appendage with fourteen articles, 1.5 rimes length ofprotopod . 
.....C. heteropoma (Pilsbry) 

Carina without secondary ridges; caudal appendage twice or less the length of pro- 

topod. ...8 
Carina with secondary ridges; caudal appendage more than 2.5 rimes length of 
protopod .C. alba (Pilsbry) 

lnterlocking ridges of carina and rostrum subequal .9 
lnterlocking ridges of carina and rostrum conspicuously larger in the upper por¬ 

tion . 10 
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9a. Cirri I and II with anterior abour one third length of posterior rami; caudal 
appcndage with twenty-seven articles.G caribéen (Pilsbry) 

9b. Cirrus I and II with rami of nearly equal length; caudal appendage with twenty- 

one articles ....C. niasiensis (Nilsson-Cantell) 

I()a. Articular margins ol scutum and tergum, in internai view, sitmous; caudal appen¬ 
dage with fourteen articles, slightly longer than protopod . 

.•• • • • .,.C. calotheca (Pilsbry) 
10b. Articular margins of scutum and tergum, in internai view, esscntially m raighr. with 

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

Genus Rostmtoverruca Broch, 1922 

Verruca Section B: Verruca, Group of K nexa Pilsbry, 
1916:29. 

Verruca Section Rostratoverruca Broch, 1922: 298. 

Verruca (Rostratoverruca) - Broch 1931: 46. - Foster 
1978:68. 

Rostratovermca - Zevina 1987a: 1813. - Buckeridge 
1994:118. 

Type SPECIES, — Verruca nexa Darwin, 1854, by sub¬ 
séquent désignation Zevina (1987a: 1813); Recent, 
West Indies, on a gorgonian, 

Species inci.uded. — R. nexa (Darwin, 1854), 
R. koehteri (Gruvel, 1907), R. conchula mirwr (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 absent. 

Genus Brochiverruca Zevina, 1993b 

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

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

05°46’S - 132°5TE, 348 meters, on a Madreporarian 
coral. 

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

Diagnosis 

Form box-like, opercular plates parallel with 
base; umbo ol carina and rostrum 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; Recent, between Bahamas 
and Cape Fear (see Pilsbry 1916: 22, footnote). 

Species tnciuded. - M, recta (Aurivillius, 1898), 
M. sculpta (Aurivillius. 1898) (= M. recta ), M. aetjua- 
lis (Aurivillius, 1898). M, line avis (Gruvel, 1900b) 
(= M. recta), M. triiulcata (Gruvel. 1900b), M. striata 
(Gruvel, 1900b) M. trisulcata), M. magna (Gruvel, 
1901) (= A/, recta), M. Imkitheca (Pilsbry, 1907b) 
(= M. recta), M. capsula (Hoek, 1913) (= M. recta), 
M. coraliophila (Pilsbry, 1916) (- M. recta), M. corm- 
gala (Broch, 1931), M. mai-uni (Stubbings, 1936), 
M. taraiovi (Zevina. 1971), M. lepista (Zevina, 
1987b), M. seriola (Zevina, 1987b), M. pallida 
Zevina, 1990. M. defayeae Buckeridge, 1994, M. nor- 
Jvtkensis Buckeridge, 1994, M. plicata Buckeridge, 
1994, and M. reunioni Foster et Buckeridge, 1995b. 
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DIAGNOSES without secondary ridge; myophore well develo- 
Form box-like, opercular plates parallel with ped, basal margin of plates enlarged, sometimes 
base; umbo of carina and rostrum marginal, fused. 

KüY TO SPECIES : 

1 a. Shell with conspicuous radial ridges .2 
1 b. Shell without radial ridges.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 (Gruvel) 

3a. Caudal appendage with seven articles, shorter than protopod . 

.*.M. corrugata (Broch) 
3b. Caudal appendage with iwenry-seven articles, more than twice length of protopod 

.*. M. plicata Buckeridge 

4a. Opercular valves with or without a barely defined articular ridge .5 
4b. Opercular valves with at least one articular ridge conspicuous...6 

5a. Opercular plates small in relation to the shell, canna and rostrum with a strai^ht 

articulation.... M. pallida Zevina 
5b. Opercular plates large in relation to the shell, carina and rostrum with a single 

large articular ridge...M. reunioni Foster et Buckeridge 

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

7a. Tergum with three articular ridges  .    8 

7b. Tergum with four articular ridges ..  9 

8a. Shell smooth; carina and rostrum apical margins straight. 

.M. recta (Aurivillius)  
8b. Shell with grooves between the opercular valves ridges; carina and rostrum mar¬ 

gins concave...M. aequalis (Aurivillius)  

9a. Scutum with three articular ridges . 10 
9b. Scutum with four articular ridges. 11 

10a. Rostrum and carina articulation with three ridges; radii-process of fixed scutum 

smaM.........M. rnacani (Stubbings) 
10b. Rostrum and carina articulation with four ridges; radii-process of fixed scutum 

large...*.M. tarasovi (Zevina) 

1 la. Rostrum and carina articulation with as many as three ridges; inaudible with five 

teeth ...M. defayeae Buckeridge 
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11b. Rostrum and carina articulation with as many as five ridges; mandible with three 
teeth ...*.M. norfolkensis Buckeridge 

12a. Scutum 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. strômia 
Pilsbry, 1916: 23. 

Verruca (F.u-Verruca) Broch, 1931: 45. 

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

Type SPECIES. — Le pas stroemia Muller, 1776, by 

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

Sl’EClES INCLUDED. — V. stroemia (Müller, 1776); 
V. spengleri Darwin, 1854; V. laevigata (Sowerby, 
1827), and V cookei Pilsbry, 1927. 

DtAGNOSIS 

Form depresscd, opercular plates parallel with 
base, proportionately small; umbo of carina and 
rostrum marginal, without secondary ridge; 
myophore weÜ developed, projecting parallel to 

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 third length of cirrus VI . 
..... V cookei Pilsbry 

3a. Width of scutum less than its length, the second articulât ridge narrower than the 
first articular ridge ... V stroemia Müller 

3b. Width of scutum more than its length, the second articular ridge broader than the 
first articular ridge . k laevigata Sowerby 

THE AZORES FAUNA 

Including the species reported herein and those 
of previous studies on the Azotes Région (Hoek 

1883; Aunvillius 1898; Gruvel 1900a, b, 1902a, 
1920; Pilsbry 1916; Zevina 1976; Baker 1967; 
Newman 5d Ross 1977; Young in press) there are 
a total of sixty-one taxa in this région. Twelve of 

these taxa are considered synonymous, viz: 
S. edwardsi and S. alborauense (= Neoscalpellum 
débité), S. créai/m and S. velutinum (= An'oscal- 
pellum miehclottianum), S. striatum (= Arnigdo- 
scapellum rigidum), S. molle (- Triangulo- 

scalpcllum regiuin), S. gigas Gruvel, 1902 
(= Tnanguloscalpellum ovale, noi 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, specimens from 
Azores) (= Tesseropora arnolcli n.sp .). 

Within the rcmaining fifty-one species, four 

records are probably misidenrifications by Gruvel 
(1905, 1920): V stroemia, B. ampbitrite, B. spon- 
gicola and B. crenatus, Verruea stroemia and 

B. crenatus are northcrn shallow warer species 
and were ordy recorded once from the Azores 

Région. Balanus ampbitrite and B. spongicola 

hâve not been recorded again since Gruvel 
(1905, 1920). 
The species of Poecilasma are poorly dcfined and, 
therefore, tbere is the possibility that the three 
species recorded axe synonymous. Two species, 

P. aurantia and P. crassum, are definirely known 
in this région. The lise of species fs, therefore, 
reduced to forty-five, vvhich includes twenty- 
eight lepadomorphs, cleven 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 Madeira Islands, and Great 
Meteor Bank, which gives an endemism of this 
larger area to 38%. 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 hâve a Northeasrern Atlantic 
distribution or greater (Appendix 2). The Azores 
fauna does not share 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. dzoricus are endemic 
to the Azores, V spengleri occurs also in Madeira. 
Çbthamalus stellatus is recorded along the 
European and North African coasts and B. trigo- 
nus, which has a worid-wide distribution, may 
hâve been recently introduced to the Atlantic 
(Zullo 1992). 

In die Northeasrern Atlantic the deep sea species 
are reasonably wel| sampled along the 

Azores-Macteira-Grear Meteor area (Iberian and 
Canary Basins) and the North Sea (Norwegian 
Basin) but they are grill poorly sampled in the 
West European Basin. 

The deep sea faunas of the Norwegian Basin and 

of the Iberian/Ganarian Basins do not share any 
common species, except for Scalpe/lum 
scalpellum, a species with a wide depth range of 
10-540 m, but usually between 30 and 200 m. lt 
is recorded from shallow waters of the Iberian 
Peninsula and scattered 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 numbers 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", 

sur tube rejeté 
Lepas anatitera. 
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) Chihamaius stellatus, 
Tesseropora arnoldi n.sp. 

P3 I.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, 28e 13 N - 26°36'W, 
25-35 m 

Lepas anatifera, 
Balanus trigonus. 

P7 8.X.1971 Terceira Island, Ponta de S. Diego 
(West of Monte Brazil), 5-40 m 

Verruca spengleri 
Balanus trigonus, 
Megabalanus azoricus. 

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

Verruca spengleri, 
Balanus trigonus. 

P9 11.X.1971 Faial Island, Monte da Guia (East of Caldeira 
do Inferno), 5-15 m 

Verruca spengleri, 
Tesseropora arnoldi n.sp., 
Balanus trigonus. 

P12 13.X.1971 Faial Island, Ponta Furada, 0-7 m Verruca spengleri. 
PI 3 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 triaonus. 
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 8m 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 Miquel Island. Caloura (Soulh), 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, 

Ponta Delgada (Sôuth), 7-15 m 
Verruca spengleri. 

P34 31.X.1971 Sâo Miguel Island. Ponta de Galera (Southeast), 
10-12 m 

Balanus trigonus. 

P38 2.XI.1971 Sâo Miguel Island, llheu dos Mosteiros (VJ.), 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 38n13'N 26C36'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 38Q14'N - 26"38,5'W, 570 m Altlverruca 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 - 27C’14,5,W, 105-76 m Balanus trigonus. 
14 4.XII.1968 47=56,3'N - 07°32,S'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 - 28U33'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 - 275t,5'W, 245 m Heteralepas microstoma. 
89 17.X.1971 39°04.5'N - 28''07,5'W, 358-406 m Oxynaspis patens. 
105 20.X.1971 39n35'N - 31 Û23'W, 1550 m Arcoscalpellum michelottianum. 
120 22.X.1971 39°03,5'N - 32J43,5’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 - 32M3,5'W, 2120 m Lepas pectinata, 

Neoscalpellum débité. 
135 25.X.1971 39=24,5'N - 31 05,5'W, 860-760 m Metaverruca recta. 
139 26.X.1971 38U36,5’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 cornuta. 

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

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

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

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

168 1.XI.1971 37=48,5 N - 25r54'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 Smllium 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 cornuta. 

186 4.XI.1971 37°51,5’N - 25°40'W, 455-370 m Megabatanus azoricus. 
196 5.XI.1971 37°50’N - 24°55,5’W, 1191 -1146 m Metaverruca recta, 
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197 5.XI.1971 37=49,5'N - 25=01,5'W, 815 m 

Arcoscalpellum michelottianum, 
Altiverruca gibbosa, 
Metaverruca aequalis. 
Metaverruca recta, 

199 5.XI.1971 37=54,5’N - 25°08'W, 800-770 m 
M. thsulcata. 
Poecilasma aurantia, 

202 6.XI.1971 37=26,5'N - 25°00'W, 2900 m 

Altiverruca gibbosa, 
Metaverruca recta, 
Costatoverruca cornuta. 
Glyptelasma hamatum, 

206 7.XI.1971 37=21’N - 25°28,5’W, 2047 m 

Neoscalpellum débité, 
Catherinum recurvitergum, 
Amigdoscaipellum rigidum, 
Trianguloscalpellum regium. 
Amigdoscaipellum rigidum. 

216 8.XI.1971 37°16,5'N - 24=46,5’W, 80-90 m Verruca spengleri, 

218 8.XI.1971 36=54’N - 25=08'W, 772-800 m 

Tesseropora amoldi n.sp., 
Megabalanus azoricus. 
Metaverruca recta. 

224 9.XI.1971 37°03'N - 25=05’W. 60 m Verruca spengleri. 
227 10.XI.1971 37=1 Q'N - 25=19,5'W, 2160-2180 m Glyptelasma hamatum. 

231 10.XI.1971 36=55'N - 25“10'W, 440-380 m 
Amigdoscaipellum rigidum. 
Metaverruca recta. 

237 11.XI.1971 37=21,5'N - 25=45,5'W, 759 m Poecilasma aurantia, 

239 11.XI.1971 37=28,5'N - 25°45’W, 646-628 m 

Metaverruca recta, 
Costatoverruca cornuta. 
Metaverruca recta, 

240 12.XI.1971 37°35’N - 25=32,5’W, 825-810 m 
Costatoverruca cornuta. 
Metaverruca recta, 

245 14.XI.1971 40=57'N - 22°16’W, 4270 m 

M. trisulcata, 
Bathylasma hirsutum. 
Neoscalpellum débité, 

249 16.XI.1971 45=50’N - 17=32,5'W, 4620-4690 m 

Planoscalpellum limpidus, 
Catherinum recurvitergum, 
Amigdoscaipellum rigidum, 
Trianguloscalpellum regium. 
Neoscalpellum debile. 

250 16.XI.1971 45=54,5'N - 17°29,5’W, 4631 m 

Arcoscalpellum eponkos n.sp., 
Planoscalpellum limpidus, 
Trianguloscalpellum ovale. 
Neoscalpellum debile. 

251 18.XI.1971 47=38'N - 08°56'W, 3600-3360 m Arcoscalpellum tritonis, 

255 18.XI.1971 47=47'N - 07=56,5'W, 900-960 m 

Amigdoscaipellum rigidum, 
Trianguloscalpellum regium. 
Metaverruca recta, 

259 19.XI.1971 48=07,5'N- 07=51,5'W, 190 m 
Bathylasma hirsutum. 
Verruca stroemia. 

260 19.XI.1971 47°46'N - 08 '04‘W, 940-820 m Scalpellum scalpellum, 

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

Cirriped species vvith présent taxonomie status and geographical distribution and references citing 

them in the Azores Région. *, herein. 

Species 
(Names used 
by the authors) 

Authors Présent taxonomie status Geographical distribution 

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

Meteor. 

OXYNASPIDIDAE 
Oxynaspis celata * same Cosmopolitan 
O. patens * same North Atlantic 

POECILASMATIDAE 
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. kaempteri Gruvel, 1920 ? = P. aurantia - 
P, unguiculus Aurivillius, 1894 ? = P. aurantia — 

Calanticidae 
Scalpellum acutum Hoek, 1883; Gruvel, 

1920;* 
Smilium acutum Cosmopolitan 

S. calyculus Aurivillius. 1898; Gruvel, 
1920 

Aurivilialepas calyculus Azores 

S. falcatum Aurivillius, 1898; Gruvel, 
1920 

Aur/vilialepas falcata Azores, Great Meteor, off 
Portugal 

S. Grimaldii 

Scalpellidae 
SCALPELUNAE 

Aurivillius, 1898; Gruvel, 
1920 

Scillaelepas grimaldi Azores 

Scalpellum vulgare 

Scalpellidae 
Meroscalpellinae 

Gruvel, 1920 Scalpellum scalpellum Northeastern Atlantic 

Scalpellum alboranense Gruvel, 1920 = N. débité - 
S. débité Aurivillius, 1898; Gruvel, 

1920;* 
Neoscalpellum débité North Atlantic 

S. Edwardsii 

Scalpellidae 
Arcoscalpellinae 

Gruvel, 1900a; 1902a = N. débité 

Arcoscalpellum 
michelottianum 

Zevina, 1976; * same Cosmopolitan 

Arcoscalpellum tritonis *  same Northeastern Atlantic 

Planoscalpellum limpidus Zevina, 1976;* same Northeastern Atlantic and 

Scalpellum anceps Aurivillius, 1898; Gruvel, 
1920 

Teloscalpellum anceps Azores 

S. atlanticum Gruvel, 1900a, 1902a; 
1920 

Teloscalpelum atlanticum Azores, off Portugal 
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Species Authors Présent taxonomie status Geographical distribution 
(Names used 
by the authors) 

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, 

1920 
Teloscalpelum incisum Azores 

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

1920 
Amigdoscalpellum mamillatum Azores 

S. molle Aurivillius, 1898 (= T. regium) - 

S. pusillum Aurivillius. 1898; Gruvel, 
1920 

Weltnerium pusillum Newfoundland and Azores 

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) 

Verrucidae 
Verruca inermis Aurivillius, 1898; Gruvel, 

1920 
Altiverruca inermis Azores 

V. costata Aurivillius, 1898; Gruvel, 
1920 

Altiverruca costata North Atlantic 

V. crenata Aurivillius, 1898; Gruvel, 
1920 

Altiverruca crenata Azores 

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

1920; ’  
Metaverruca recta Cosmopolitan 

V. sculpta Aurivillius, 1898; Gruvel. 
1920 

= M. recta - 

V. linearis Gruvel, 1900b; 1902a; 
1920 

= M. recta — 

V. aequalis Aurivillius, 1898; Gruvel, 
1920;* 

Metaverruca aequalis Azores 

V. trisulcata Gruvel, 1900b; 1902a; 
1920;’ 

Metaverruca trisulcata Azores 

V. cornuta Aurivillius, 1898; Gruvel, 
1920;* 

Costatoverruca cornuta Azores, Great Meteor 

V. strômia Gruvel, 1902a probably a misidentification — 

V. spengteri Gruvel, 1920; Baker, 
1967;* 

same Azores, Madeira, Black Sea? 

Chthamalidae 

Chthamalus stellatus Pilsbry, 1916; Gruvel, 
1920; Baker, 1967;* 

same Northeastern Atlantic 

Tetraclitidae 

Tesseropora arnotdi n.sp. 
Tetraclita squamosa 

same Azores 

elegans Baker, 1967 = T. arnotdi, 
not T. elegans Darwin 

— 

Tesseropora atlantica Newman and Ross, 1977 = T. arnoldi (in part, - 

specimens from Azores) 
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Species 
(Names used 
by the authors) 

Authors Présent taxonomie status Geographical distribution 

Bathylasmatidae 

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, 
1920; Baker, 1967;* 

same Cosmopolitan 

B. spongicola Gruvel, 1920 probably a misidentification - 
B. tintinnabulum azoricus Pilsbry, 1916; Gruvel, 

1920; Baker, 1967;* 
Megabalanus azoricus Azores 
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