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ABSTRACT

The genus Bullata Jousseaume, 1875 is revised based on con-
chological characters. All known living species are endemic to
Brazil. Two new species are herein described, B guerrinii and
B. analuciae. Bullata guerrinii is most similar to B. largillieri
(Kiener, 1841) as both have an enlarged second columellar pli-
cation which overrides and fuses with the first, but ditfers in
having a darker coloration, wider aperture, and spire only
slightly apparent. Bullata analuciae has similar color pattern to
B. r’mwn’:’n ri, but differs in having clearly separate first and
wumd columellar plications, a generally larger. thinner shell,
a broad aperture and non-denticulated |1p l}n other 4 known
species are described and discussed and a key for identification
is presented. A cladistic analysis of Bullata was made using 22
conchological characters (53 states). The single most parsimo-
nious tree obtained (length 37, C1 = 81, RI = 69) is as follows:
(B. bullata (B. analuciae ((B. largillieri, B. guerrinii) (B. lila-
cina, B. matthewsi)))). The mmmph_\']}' of the genus 1s sup-
ported by S synapomorphies.

Additional key words: Volutoidea, Neogastropoda, new spe-
cies, Brazil, phvlogenv.

INTRODUCTION

The genus Bullata Jousseaume, 1875 includes species
that live in tropical waters from the intertidal down to
70 m. Recent species of the genus, as it is currently
defined (Coovert and Coovert, 1995). are endemic to the
continental shelf off Brazil. Yet, its fossil record can be
traced to the Miocene of Trinidad (Maury, 1925) and
the Mio—Pliocene of the southeastern United States
(Redfield, 1870; Olsson, 1916).

As with most Marginellidae, throughout its taxonomic
history. species of Bullata were earlier referred to the
genus Marginella Lamarck. 1799. The genus was first

' Current address: Museu de Zoologia da Universidade de Sio
Paulo, P.O. Box 42694, Sio Paulo, 04299-970, Brazil.
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differentiated as a group |n. Swainson (1833) who erect-
ed the genus Volutella, a name preoccupied. however,
bv Volutella Perry, 1810 ( = Vasum Roding, 1798). This
lh'wﬂrl ition was, nonetheless, wide i\ used. In 1875, Jous-
seaume established Bullata as a replacement name for
Volutella but put too much unplmhl.\ on the involute
Spir(- as a diagnostic character for included species.
Thus, in Jousseaume’s monograph, the genus was used
to encompass species that later were assiened to other
genera and families, such as Closia Grav, 1857, Prunum
Herrmannsen. 1851, Cryptospira Hinds, 1844, Granu-
lina Jousseaume, 1888; Gibberula Swainson, 1540 Per-
sicula Schumacher, 1817 (the last 3 genera belong in the
{':_\'Stis{'i(lm' ). Coovert and Coovert (1995), in their recent
taxonomic revision of the Marginellidae and Cystiscidae,
provided a more refined diagnosis of the genus.

Similarly to what probably occurs with other margi-
nellids, the two new species described herein have elud-
ed Brazilian malacologists for a long time due to their
limited ranges and subtly different conchological char-
acters. Both species could easily be mistaken for Bullata
largillieri (Kiener, 1841) due to somewhat similar color
patterns.

This work is part of an ongoing revision of the Bra-
zilian Marginellidae by the senior author. Institutional
abbreviations used are: ANSP: Academy of Natural Sci-
ences of Philadelphia, Philadelphia; BM(NH): The Nat-
ural Historv, London: Hklhf\]. The Bailev-Matthews
Shell Museum. Sanibel. Florida: GAC: collection of Garv
A. Coovert; IBUFR]: Instituto de Biologia /Universidade
Federal do Rio de Janeiro, Rio de Janeiro: MNHN: Mu-
séum National d'Histoire Naturelle, Paris; MNR]: Mu-
seu Nacional/Universidade Federal do Rio de Janeiro;
MORG: Museu Oceanogrifico “Prof. Eliézer de Carval-
ho Rios”. Rio Grande; MZUSP: Museu de Zoologia
Universidade de Sio Paulo. Sdo Paulo: PMC: collection
of Paulo Mircio S. Costa, Rio de Janeiro; USNM: Na-
tional Museum of Natural History. Smithsonian Institu-
tion, Washington.




Page 2

THE NAUTILUS, Vol. 115, No. 1

SYSTEMATICS

Family Marginellidae Fleming, 1528
Subfamily \Idrdmeﬂmde F]emmd 15828
Tribe Prunini Coovert and Coovert, 1995
Genus Bullata Jousseaume, 1875

Bullata Jousseaume, 1875: 167, 250, nomen novum for Volu-
tella Swainson, 1833 (non Volutella Perry, 1810)

Marginella (Volutella) Swainson, 1833: (2)1, Marginella pl. 1
[tvpe species: Marginella bullata Lamarck, 1822 = Voluta
bullata Born, 1778; original designation] (non Volutella
Perry, 1510)

Gibberulina Monterosato, 1884:139 (see Coovert, 1987: 27, for
further details).

Type species: Voluta bullata Born, 1778; by tautono-
my.

Diagnosis: Shell moderately large to very large for
family, colored with bands or other patterns, narrowly to
broadlv obovate: spire immersed or nearly so; lip thick-
ened. denticulation usually present, absent in some: pos-
terior end of lip arched above apex; external varix pre-
sent; varix groove adjacent to body whorl, distinctly col-
ored; siphonal notch absent; p‘metl.] callus present to
nearly obsolete in type species; columella with 4 strong
phc.lhons occupyving less than half the aperture but not
crowded in anterior direction.

Description:  Shell 14-98 mm in length, narrowly to
broadly obovate (length: width ratio 1.53-1.83): surface
glossy, uzla(‘ulptured with 4-5 whorls. Color pattern
mmpmt'd of indistinct darker spiral bands, with or with-
out rows nflrre(fuldr white spots. ‘aplrv immersed to very
low and apparent, often covered by callus. Protoconch
apparent to completely concealed. Outer lip moderately
to heavily thickened, internally denticulated or smooth.
with a distinct, colored external varix. particularly strong-
ly colored in varix groove adjacent to the body whorl.
Lip with or without a distinct, flattened, bev eled area in
anterior direction. A[)( rture narrow to modemte]\'
broad, wider in anterior direction, some species with an
obscure to distinet trough or siphonal “gutter” (best seen
in apical view). Parietal callus nearly ol m:lete to strongly
El(\tl(l]]l(l [‘u:sh rior callus nearly obsolete to \tr{}llﬂ'l\'
developed: left antero-ventral callus extending from the
anterior end of varix to level of third plication, often
resembling a fasciole. Columella straight to concave,
with 4 strong plications; plications subequal, or the first
and/or second strongly developed, sometimes fused;
third and fourth plications confined to aperture or slight-
Iy emerging, distal ends truncate or gradually diminish-
ing. S[:;m- between p]i(-;xtiunx imcreases in posterior di-
rection, fourth plication often remote. Plication angle in-
creasing in posterior direction relative to longitudinal
AX1S,

Remarks: Several authors (see species synonymy lists,
q.v.) have variously combined Bullata .|||(| & fmm Gray,
1857, apparently based on the xu}u srficial resemblance
of shell shape, t\]u(m”\ that of B. lilacina (Sowerby,

1846). Closia differs in a number of conchological char-
acters, chiefly the very thin. very sharply formed plica-
tions that are strunvl\ crowded in anterior direction.
Bullata, on the nther hand, has much thicker, rounded
plications that are not nearly as crowded in anterior di-
rection. The labial denticulation of Closia is sharply, reg-
ularly formed and widely spaced (ie.. separated by a
distance greater than the tluckness of a denticle). The
labial denticulation in Bullata is irregularly formed and
crowded or nearly absent. The columella in Closia is
concave, resulting in a sinuous outline, while in Bullata
the columella is more straight. Closia has a much more
completely immersed spire and a tendency toward a
much lighter shell. Closia is probably closely allied to
O[ﬂ'ﬂmf’”ﬂ (Coovert and Coovert, 1995: 87) and thus in
the "m‘itroglnelhm Bullata has an oesophageal caecum
just posterior to the nerve ring, type 6 radula (Coovert
and Coovert, 1995: 56-57). and lacks the Valve of Lei-
blen, character states that allocate the genus placing it
in the tribe Prunini. Also, these genera are restricted in
their biogeography to specific -::—ceanographu. basins: Bul-
lata to Southern West Atlantic and Closia to the Indian
Ocean (Coovert and Coovert, 1995: 87). Thus, we con-
sider Closia to be a separate and unrelated genus, which
includes C. sarda (Kiener, 1834) as the type species. as
well as C. majuscula (Martens, 1880) and C. princeps
(Sowerby, 1901).

Cryptospira angustata (Sowerby, 1846) was included
in Bullata by Jousseaume (1875: 251), due to the im-
mersed spire. But most species of Cryptospira can be
differentiated by their much stronger fasciole-like callus,
much stronger and more numerous columellar plications
that occupy more than half the aperture, and extensive
callusing posterior to varix. Thus we consider Crypto-
spira to be a separate genus with a separate origin but
within the Prunini, with distribution restricted to the
Indo-Pacific Region (Coovert and Coovert, 1995: 93).

Although destnht*d as Bullata lipei Clover, 1990, we
agree \\1t]1 Lipe and Sunderland (1991:15), and consider
thl'-. a species of Prunum, probably a close relative of
Prunum rostratum (Redfield, 1870). The narrow shape
of the shells, the \tnh.Ll area of the body whorl just
posterior to the plications, which is built up by callus
and forms a groove just posterior to the first p]l( ation,
and the very reduced, remote fourth plication, are very
similar in these two species. Also both species are from
the Yucatan region of Mexico. The involute shell of
Prunum lipei (Clover, 1990) with the posterior end of
the lip arching above the spire, represents a combination
of shell traits that appears in other marginellid genera
and, although present in Bullata, is not a diagnostic char-
acter this genus.

Bullata rfm'rr.fn.ff' new species
(Figures 1, 7, 10)

Diagnosis:  Color pattern of irregular, squarish cream
spots: spire slightly but distinetly apparent, extremely
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Figlll"t‘h 1-6. Bullata Species 1 ventral and dorsal views. 1. Hol: 1890 of Bullata guerrinii new species MNR][ 7518, length 2
mm, width 16.5 mm. 2. Holotvpe of Bullata analuciae new species, MNR] 7156 length 27.0 mm, width 15.1 mm. 3. Bullat
bullata (Born, 1778), IBUFR] 8471, length 82.1 mm, width 45.2 mm. 4. Bullata largillieri (Kiener, 1541), PMC 939, lengt

mm, width 13.4 mm. 5. Bullata lilacina (Sowerby, 1846), PMC 476, length 24.5 mm, width 14.9 mm. 6. Bu
Mol and Tursch, 1967), PMC 937, length 39.0 mm, width 22.9




Figures 7-12.

new species 8., 11. Holobvpe of B. analuciae new species 9, 12.

In\\ |]|m|:--hlu- ]:.11'11.1”\ 1'll\|'|’1'1] |J\ [Jcr\h'l'lur ].l[ll.ll 1mn-
sertion and imal:-||::| ]’\”“"-'] callus ,L[u-]{llu- brown in-
ternally, becoming paler toward the lip; first and second

plications distally fused, torming 1 strong plication ridge

|)(‘H('|‘i|1liull: Shell of medium size (25-29 mm in

].u ||_-_|; I'I-'nll'1'.|f|']\ ]It'.l\\ lrllll\.:il' ]l'[l'_L[}l \‘\I'“II ratio

|
nternally, with distinet

1 61-1.67. % 1.639 s 0.0199. n 6), with approx-
imatel 1.5 whorls. Color ]"'”"]“ ol |r|:-g||'|.u \|]1|.11'|\||

un spots, arranged in irregular axial rows, on pur-
i! bron ckeround. crossed bv 4 indistinet darker
spiral ! | near suture, 2 narrower ones at mid-
ECCL1OT I { f. : el .|!|fr1|tr| 1"|rl] l'\[HII' &x
tremely lon me-like, slightly but distinctly apparent
|-.||I|.|i|' overed posterior labial insertion and pos
terior parietal cal rotoconch visible or partially so

dark-brown. Outer

heavy external varix, th T tbhruptly in posterion |]|
rection, with indistinct, flattened, beveled area thinning
evenly in anterior direction, labial denticulation ven
fine. obsolete to Ir|c!i'\fll.|'| varix eroove excavated (uater

Bullata species: spire, posterior labial insertion
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and columellar structures. 7, 10. |[n]1-1\}n- of Bullata cuerrinii

B. largillieri (Kiener, 1541), PMC 939

lip brownish-white, darkening toward varix groove. Ap
erture narrow \II‘_‘}II]\ wider than ]|p thickness when
measured ventrally, wider in anterior direction and
somewhat .lrl'__'\!l‘L] at [11:\!:'11::[ end '\p:-mm- brown in-
ternally, becoming ]Hll'[ toward [:p Parietal wall convex
with continuous ventral callus, thickening toward aper
ture, thinning .1lu|'||51!|\ along collabral line just outside
aperture Ventral callus extending in anterior direction
thinning but smoothlv joining left antero-ventral callus
Posterior callus forming rounded mound w]!.u.trt't] trom
postenon ]|[1 insertion by notch. Left antero-ventral cal
lus extending from anterion end of varix to level of fourth
|1|u'.|!|n|| with distinet furrow between second and third
I1|]L'\|[||:||\ and continuing as \Imr']w distinct, straicht con
tinuation of varix. Ventral callus whitish brown. Colu
mella slichtly concave ii]lr.tlmllk somewhat strong. First
plication much weaker than second both distally fused

torming 1 very strong ])f!l'.t[l:m rid \l'|1.l].lrl'l] from the

ge
parietal callus by distinet groove. Third plication stron-

—

ver than fourth, weaker than '|)|E|'.L[1u1| ridee. extending
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Figure 13. Geographic ranges of the living species of Bul-
[ata.

slightly outside aperture; fourth plication confined to ap-
erture. Space between plit:allinns increasing in posterior
direction, with fourth plication somewhat remote (i.e.
distance between third and fourth plications l]l\lil'l(ﬂ\
areater than distance between second and third). Third
and fourth plications gradually narrowing distally.

Type material: Holotype, MNR] 7818 (length 27. 7.0
mm, width 16.5 mm); Paratvpes: BM(NH) 199641
(length 23.3 mm, width 142 mm); IBUFR] Iill:-ll(l
{Ientfth 25.7 mm, width 15.4 mm); MNHN (length 29.8
mm, width 18.3 mm); MZUSP 28849 (length 26.1 mm,
width 15.7 mm); USNM 890896 (length 24.4 mm, width
15.1 mm), all from 40 km NE off Alcobaga. Bahia State,
Brazil, 10-35 m.

Tvpe locality: Pedra da Lixa (17°41.5° S, 038°59" W),
Parcel dm Paredes, 27 km E off Caravelas, Bahia State,
Brazil, 5-15 m.

Geographic range: Known from type locality. and,
according to local fishermen, from reefs around Abrol-
hos Archipelago (figure 13).

Remarks: Bullata guerrinii is most similar to Bullata
fm}_{i“ir'r‘f (Kiener. 1541) in their color patterns and hused
first and second [)Ii(';iiinns (figures 10, 12). But these
species differ in their shell shape, general color, spire

figures 7. 9). ventral callusing, aperture width, shape of
;-nl-r'n;ﬂ Iip. and S}m}u' of the third and fourth p]i(';ttium
(Aigures 10, 12).

Bullata querrinii 1s l‘;t.‘\il_\' tlihtiTl‘_[lI:iS}lLt}lEl‘ from B. bul-
lata, B. lilacina (Sowerby, 1846) and B. matthewsi (van
Mol and Tursch, 1967), by its spotted color pattern,
while the others have banded color patterns (figures 1-
6).

For a summary of these differences, refer to dichot-
OIMous L‘l-_\' included later in this paper.

Etymology:

guerrinii: species dedicated to Mr. Ricar-
do Guerrini.

Bullata analuciae new species
(Figures 2, 8, 11)

Marcinella (Closia) larcillieri
non Kiener, 1541)
Marginella largillieri —Abbott and Dance, 1956: 234, unnum-

bered fig. (non Kiener, 1841
Bullata aff. bullata. —Leal, 1990: 244,
Bullata cf. largiflieri.—Lipe, 1991: 2-3, pl. 1, fig
Bullata sp.1.- Leal and Bouchet, 1991: 23,
Closia of. lareillieri —Bozzetti, 1996: 34, unnumbered fig

Eisenberg, 1951: 126, fig. S

)

Dldgl‘lﬂ‘.l\ Color pattern of small il'I'l”lI].II' creanm
spots arrange l.I in axial rows. evenly \llptrl'rnpn\t(] on
caramel- hm\\u background, crossed by 4 indistinet dark-
er spiral bands: la bial denticulation absent or reduced to
verv obscure undulations; aperture wide, broader than
lip thickness when measured ve ntrally; first and second
columellar plications completelv separate. subequal in
size. Third plication is subequ Jd in size to first 2. fourth
plit';tfl{lll weaker and confined to aperture,

Description: Shell small to medium (1535 mm in
length), obovate (length:width ratio 1.49-1.70. x =
1.618, s = 0.0669, n = 18), with approximately 4 whorls.
Surface tflmx\ without sc 1||]3l1||t color pattern of small,
irrecular cream spots arranged in axial rows, evenly su-
pl.-r:'nlp:m-d on caramel brown background, crossed by
4 indistinct darker .\;pil'al] bands (1 near suture, 2 narrow-
er ones at mid-section of lmlf} whorl and 1 near anterior
end). Spire almost t'lmtph'lt'l_\' immersed, flattened to
slightly depressed. expose «d but covered by glassy trans-
parent callus, partially covered by posterior lip insertion
and posterior pariet tal callus. Protoconch partially visible,
Ill“"l dark-brown. Outer III'n thickened inte armally, with
distinct external varix, thicker medi: l”_\ and thinner to-
ward extremities, lacking distinet, flattened. beveled area
in anterior direction: labial denticulation absent or re-
duced to ve v obscure undulations: varix groove distinet-
Iy excavated. Outer lip white, externally darkening to
bright brownish-orange in varix groove dtl]dtl.llf to |imf\
whorl. Aperture wide, broader than lip thickness when
measured ventrally, curving in posterior direction,
broadest in anterior direction. '\p: rture internally me-
dium-brown with lilac stain at anterior end. Parie tal wall
convex with thin ventral callus wash that is thicker a
anterior and posterior ends. Posterior callus in fully adul
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shells forms peaked mound separated from posterior lip
insertion by distinct gap. Left antero-ventral callus ex-
tends from anterior end of varix to level of third plica-
tion, producing sharp, distinct, and straight continuation
of varix. Columella slightly concave, plications slender.
First and sec:mtl columellar plications completely sepa-
rate, subequal in size. Third plication is subequal in size
to first and second. fourth plication weaker and confined
to aperture. S]‘)El(‘t‘ between the [)Ii('zi.tiuns Increases in
posterior direction, with fourth plication remote (i.e. dis-
tance between third and fourth plication distinctly great-
er than distance between second and third). Third and
fourth plications gradually narrowing distally, ending in
sharp points.

Tvpe material: Holotype, MNR] 7186 (length 34.7
mm, width 20.4 mm); Paratvpes: ANSP 390361 ( (length
32.8 mm, width 19.3 mm); ANSP 399366 (length 27.7
mm, width 18.0 mm); ANSP 399995 (length 34.5 mm,
width 20.4 mm): BM(NH) 1996071 (length 34.2 mm,
width 20.9 mm): BMSM, 1006 (length 31.2 mm, width
19.8 mm); IBUFR] 8463Paratvpe 3 (length 37.2 mm,
width 23.3 mm); IBUFR] 8464 (length 32.0 mm. width
20.1 mm); MNHN. (length 30.7 mm, width 19.0 mm);
MNR] 7187 (length 28.1 mm, width 16.8 mm); MORG
33311 l{*ngth 334 mm, width 21.0 mm); MORG 33312
(length 27.0 mm, width 18.1 mm); MZUSP 25243
(length 31.6 mm, width 20.0 mm); USNM 880120
(length 25.2 mm, width 16.9 mm), all from off Vitéria
(200207 S, 040°00°0 W), FHI)fI ito Santo State, Brazil, 60—
70 m, trawled by shrimp fishing boats on muddy sand
bottom: GAC M2861 (length 33.6 mm, width 19.9 mm),
off Vitéria, Espirito Santo State, Brazil, 50-70 m. trawled
by shrimp fishing boats on silty sand; AMNH 213931
(length 29.9 mm, width 18.0 mm), off Espirito Santo
State, Brazil, 50 m; AMNH 213930 (le ngth 30.5 mm,
width 18.2 mm); GAC M1426 (length 30.3 mm, width
18.7 mm), both from off northern coast of Rio de Janeiro
State. Brazil, 50 m, muddy bottom.

Type locality:  Off Vitoria (20020° S, 040°00° W), Es-
pirito Santo State, Brazil, 60-70 m, trawled by shrimp
fishing boats on muddy sand bottom.

Geographic range: From the northern coast of Rio
de Janeiro State to the central coast of Espirito Santo
State, Brazil (figure 13).

Remarks:
to B. largillieri and B. guerrinii, but they differ in shell
shape, spire form (figures 6, 7, 8), ventral callusing, ap-
erture width, Hh.‘lpt' and thickness of external ]ip. and
columellar structure (figures 10, 11, 12).

Bullata analuciae is most similar, in shell shape and
columellar structure, to B. bullata, but they differ in the
color pattern, spire form, ventral r.'l”llHiIl_'J,. and aperture
shape and width.

Bullata lilacina and B. matthewsi differ in color pat-
tern and geographical range.

Etymology: This species is dedicated to Ana Lucia

In color pattern B. analuciae is most similar

Rodrigues Peixoto who first collected most specimens
aboard shrimp fishing boats.

Bullata bullata (Born, 1778)
(Figure 3)

Voluta bullata Born, 1778: 205-206. Type information could
not be directly obtained, holnh]n formerly in the Musei
Caesarei Vindobonensis, Vienna, but declared missing
(Tomlin, 1917: 225); tvpe locality: Indian Ocean [in error,
endemic to Bahia State, Brazil]: Born, 1750: 2158; Tomlin,
1917: 255.

Marginella bullata.—d Orbigny, 1841: 415; Sowerby, 1546:
401, pl. Iexvii, figs. 158, 159; Petit, 15851: 55: Reeve, 1560:
52: Reeve, 1864, pl. 1: Redfield, 1870: 225; Weinkauff,
1879: 24, l)l. 4, figs. 3. 4: Paetel, 18588: 191: Smith, 1945:
71, fig. 950; Rogers, 1951: 89, pl. 24, fig. 5; Dance, 1976:
193, unnumbered figure.

Voluta ovum Gmelin, 1791: 3448,

Marginella magna Swainson, 1822: appendix: 12.

Marginella (Volutella) bullata. —Swainson, 1833; Adams and
Adams, 1853: 192; Tryon, 1882: 35, pl. 10, figs. 3, 4; Fi-

scher, 1583: 602: Tntm 1883: 173, pl. 35, fie. 61.

.\!m;_fun dla bellangeri Kiener, 1834: 27 -25. pl. 9, fig. 43; Catlow
and Reeve, 1845: 291; Reeve, 1560: 5

Umunn Ala cuvieri Deshaves, 1853: 75 | E\;Jhr ation des Planch-

. 1857-58: pl. 123, fig. S; Redfield, 1870: 262.

Banm f’!!Hﬁfﬁ.'—-J(}lls.\t aume, 1875: 250; Tomlin, 1817: 244;
Coan, 1965: 189; Rios, 1970: 113, pl. 40; Oliveira et al.,
1972: 14; Rios, 1975: 117, pl. 35, fig. 506; Wagner and
Abbott, 1978: 22003; Rios, 1985:121, pl. 42, fig. 537;
Coovert, 1956a: 2: Coovert, 1956h: 13: Coovert and Lee,
1959: 4. Coovert uld Coovert, 1990: 2, fig. 1; Rios, 1990:
8, fig.; Lipe, 1991: 2, pl. 1 fig. 10; Rios, 1994: 147, pl. 48,
fig. 638; Bozzetti, l‘}‘}l p. 54; Coovert and Coovert, 1995:
92, fig. 66; Rosenberg, 1996, [gopher:/erato.acnatsci.org:
TO/OR1S15753-1516546-/ wasp/ text/waspge nplu-\‘t ].

Bullata cuvieri (Deshaves, 1853). —Jousseaume, 1575: 251.
Marginella (Volutella) bellangeri —Kobelt, 1878: 72, pl. 27
fig. 2

\fmn'rm Hn (Bullata) bullata —Thiele, 1929: 355, fig. 429; Ei-
senberg, 1951: 129, fig. 14.

Closia (Bullata) bullata.—Wenz, 1943: 1376, fig. 3592.

Marginella (Closia) bullata —Morretes, 1949: 104,

Marginella bullata. —Santos, 1955: 113, unnumbered figure.

Diagnosis: Shell large (34-101 mm). sle nder: color
pattern of numerous thin to very thin darker spiral bands
CrOsse (1 ]3\ tl][]l 1L\] II Il]]t‘\ (811} ](l\\ ‘rltl\ l]li( 1\"](““](1 l)l)‘
solete crenulation on outer lip: ape rture \mh broader
than lip thickness when measured ventrally; ventral cal-
lus reduced to obsolete wash.

Description:  Shell large (34-101 mm), smooth, elon-
l_f_.th . narrowly obovate (length:width ratio 1.51-1.96, X

= 1.83. s = 0.0946, n = 25), with about 5 whorls. Color
pattern composed of numerous thin to very thin darker
spiral bands crossed by thin, mostly pale or occasionally
darker axial lines on rosy gray background (usually fading
into E]llll\l‘mh -tan with tnm in museum spmum 11.\.? Axial
lines are appare ntly associated with incremental growth
lines. Spire immersed and covered by a vitreous callus,
sometimes visible, rarely partly cov ered by lip insertion.
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which imparts flattened to depressed shape to posterior
end of shell. Protoconch darker than early teleoconch
whorls, usually completelv covered by vitreous callus.
Outer lip thickened internally. with distinct external var-
ix. thinner toward extremities. with an obscure, flat-
tened, beveled area in anterior direction, and often
abruptly thinned in anterior direction, labial denticula-
tion usually reduced to obscure undulations, at most pre-
sent as obsolete denticles. Varix groove generally filled
forming wide, rounded, or flattened shelf. Outer lip
white, externally darkening to orangish-brown, especially
on varix groove adjacent to body whorl. Aperture wide,
broader than lip thickness measured ventrally, curving in
posterior direction, broadest in anterior direction. Ap-
erture internally brown, becoming white toward lip. Pa-
rietal wall convex with thin ventral callus wash. Posterior
callus nearly obsolete. Left antero-ventral callus extends
from anterior end of varix to level of third plication in
gradual curve toward columella, resembling a fasciole.
Columella slightly concave, plications slender to some-
what heavy. First and second columellar plications sep-
arate to fused distally, subequal in size. Third plication
is subequal in size to first and second plications, with
fourth plication subequal to slightly weaker and confined
to aperture. Space between plications increases in pos-
terior direction, with fourth plication remote (i.e., dis-
tance between third and fourth plication distinctly great-
er than distance between second and third). Third and
fourth plications gradually narrowing distally.

Material examined: Tvpes of Marginella cuvieri De-
shaves, 1853, MNHN unumbered, Bahia. Brazil: IB-
UFR] 1540, off Salvador, Bahia State, Brazil, 5-10 m.
B. Linhares col: IBUFR] 8471, off Salvador. Bahia

State. Brazil. 5-10 m. B. Linhares col.: MZUSP 547 off

Salvador, Bahia;: MZUSP 15686, Mar Grande, Itaparica,
Bahia State, Brazil, G. May:, col.: MZUSP 27267, off Sal-
vador, Bahia State. Brazil.

Geographic range: Endemic to Bahia State, Brazil
(figure 13).

Remarks: Bullata bullata is most similar, in size and
color pattern, to B. matthewsi, but they differ in back-
ground color, spire form, callus structure, aperture
width. and labial denticulation. In addition, their geo-
graphical ranges are widely disjunct (figure 13).

See remarks under B. guerrinii and B. analuciae, and
kev for comparison with B. bullata.

Bullata bullata differs from B. largillieri and B. lila-
cina in size, shell shape, color pattern, structure of ven-
tral callus, aperture width, and columellar structure.

Apparent spire, vellowish coloration and smaller size
in original illustration of Marginella cuvieri Deshaves,
1853 seemed to indicate that this species was a senior
SVIOnVIm of B. matthewsi. But in examining tvpes. it be-
came clear that they were smaller discolored B bullata,
two of them with atypically apparent spires (but covered
with callus). The broad medial white band shown in the
original illustration was due to shell deterioration. This

“variety” was later discussed |!-_\' Sn\\'(’rh}' (1546: 401, sp.
104 I‘)l. 77, figure 159) who did not mention l)t'.\'llu}'{'ﬁ'ﬁ
work.

Bullata largillieri (Kiener, 1841)
(Figures 4, 9, 12)

Marginella largillieri Kiener, 1541: 4344, pl. 11, fig. 3. Ho-
lotype not found, types were formerly deposited in Rouen
Museum, but are now missing (P. Bouchet, personal com-
munication, 1998). Tvpe locality: Bahia, Brazil (“baie de
Bahia” Kiener, 1541: 43, most probably Todos os Santos
B;i_\"‘i; Catlow and Reeve, 15845: 292. Reeve, 1860: 52.
Reeve, 1564, pl. VI fig. 22 a_b; Redfield, 1870: 240; Tom-
lin, 1917: 275: Dance, 1976: 195 unnumbered figure.

Marginella Uargillieri —Sowerby, 1846: 402, pl. looiii, figs.
178, 179, 180: Paetel, 1583: 31.

Marginella largillierti —Petit, 1851 52: Weinkauff, 1879: 44,
pl. 8. figs. 2. 3; Rios and Oleiro, 1968: 17: Oliveira et al.,
1981: 271.

Mairginella (Volutella) largillieri. —Adams and Adams, 1853
192: Kobelt, 1578: 72, pl. 27, fig. 9.

Marginella ovum Reeve, 1864: sp. 89, pl. XVIII, fig. 59a, b;
Redfield, 1870: 247; Weinkauff, 1879: 65, pl. 12, figs. 6,
7. Paetel, 15558: 195.

Marginella Uangillierti —Paetel, 1569: 35,

Closia largilleri —Jousseaume, 1875: 255,

Closia paros _]:1-us.~§<_~;n1tm-, 15875: 255 (nomen novum for Mar-
ginella ovum Reeve, 1865); Tomlin, 1917: 257,

Marginella (Closia) largillierti—Trvon, 1882: 47, pl. 12, figs.
71, 78.

Marginella Uargillierti —Paetel, 18588: 194,

Marginella (Closia) largillieri —Morretes, 1949: 104.

Closia largillieri—Rios, 1970: 114, pl. 40; Rios, 1975: 117, pl.
35, fig. 508; Wagner and Abbott, 1978 22008,

Closia largillere —Oliveira et al., 1972: 14.

Persicula (Closia) largillieri. —Rios, 1985: 122, pl. 42, fig. 542.

Persicula largillieri —Leal, 1990: 171, 399, 417,

Marginella sp. 65.—Lipe, 1991: 2, pl. 1, fig. 12.

Bullata largillieri —Lipe, 1991: 2, pl. 1, fig. 3; Rosenberg, 1996
[gopher://erato.acnatsci.org: T0/0R1516546-1516945-/
.\\';uq'u".tn'\t.-"\\".mpu(:p}n.('\'t].

Closia largillierti —Bozzeti, 1992; 10.

Bullata largillierti—Rios, 1994: 147, pl. 48, fig. 639,

Diagnosis: Shell heavy, obovate to broadly obovate:
color pattern of small, irregular cream spots arranged in
axial rows, superimposed on light chocolate-brown back-
around: spire ('mnph-tvll\' immersed. covered by poste-
rior labial insertion and posterior parietal callus; labial
denticulation sharp and distinet: ventral callus heavy,
continuous: aperture narrow: first and second p|i:-;itir:|1
distally fused, forming very strong plication ridge.

Description:  Shell of medium size (14-29 mm in
length). heavy, obovate to broadly obovate (length:width
ratio 1.39-1.67, x = 1.561, s = 0.0595, n = 25). Color
pattern of small, irregular cream spots arranged in axial
rows. on light chocolate-brown background. erossed by
1-3 indistinct darker spiral bands (1 near suture, 1 at
mid-section of bodv whorl, and 1 near anterior end, this
latter sometimes absent). Spotting somewhat to distinct-
Iv reduced on dark spiral bands. Spire completely im-
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mersed, partially to completely covered by posterior la-
bial insertion and posterior parietal ca llus. Protoconch
not visible. Outer lip heavily thickened internally, with
distinct, heavy external varix, thicker mediallv and thin-
ner toward extremities, especially in posterior direction,
with indistinet, flattened, beveled area in anterior direc-

tion, labial denticulation sharp and distinct, composed of

approximately 24-36 denticles, varix groove excavated.
Outer lip white, externally evenly colored a creamy
brownish-orange, only ven NII“IIT]\ darker in wvarix
groove dcl]awnt to body \\}mrl Aperture narrow, nar-
rower than lip thickness measured ventrally. Aperture
internally pale-brown. Parietal wall convex with contin-
uous heavy ventral callus, thic kening toward aperture,
abruptly diminishing along collabral |1nc just outside ap-
erture, fmmmtr almost p] mar surface tangential to
whorl. Callus exte nding to columella, next to distal ends
of third and fourth plu itions. Posterior callus in fully
adult shells forming rounded mound separated from
posterior lip insertion by distinct gap. Left antero-ventral

callus extending from anterior end of varix to level of

fourth plication, with distinct furrow between second
and third plications and producing a somewhat rounded
continuation of varix. Columella concave, plications
heavy. First plication much weaker than second, distally
fused, effectivi ely forming 1 very strong plication mltre
separated from parietal callus by thstlmt groove. Tlunl
plication is slightly stronger than fourth, both slightly
emerging from dpt'rtll]t’. Space between plications in-
creases in posterior direction. fourth plitdtiun not re-
mote. Third and fourth plications abruptly truncated and
expanded distally, where they meet parietal callus.

Material examined: IBUFR] 5909, Rio do Fogo
Beach, Rio Grande do Norte State, Brazil, L. Couto col.:
MNR] 5440, off Boipeba, Bahia State, Brazil; MNR]
HSL 4180, Barra Beach, Salvador, Bahia State, Brazil:
PMC 939, off Salvador, Bahia State, Brazil, B. Linhares
col.; GAC M2215, IBUFR] 1469, off Itabapoana, Espir-
ito Santo State, Brazil.

(."engraphic range: Rio Grande do Norte State to
northern coast of Rio de Janeiro State, Brazil (figure 13).

Remarks: See remarks under B. guerrinii, B. analu-
ciae, and B. bullata, and key for a comparison with B
ff.fr‘HéH."f'r.f

Bullata largillieri is readily distinguished from B. lil-
acina and B. matthewsi by its distinctive color pattern,
different columellar ph( ;t“IHI\ and its more obovate
\Fhlih'

\ juvenile specimen examined (IBUFR] 1469) shows
second ]‘Jl]rnli:m \'Irnnﬂ]\' angled toward and fused with
the first, but r111: ations are (l}TIIl)«llcltl\lI\ thin lnlI\hrlI])
and not yet ||= av J[\ thickened. This ]nn nile shell has no
external varix but it appears that it was |||\l I}(‘Ulllllmlf to
thicken the ]l p inside the aperture. L. |p is thin, ﬂr.uhm"\
beveled, and with a sharp edge, which is very n: wrowly
opadque white exte Hm”_\. There is no trace of p.uulll
callus.

Marginella ovum Reeve, 1865, renamed Closia paros
Jousseanme, 1875, seems to represent B. largillieri, giv-
en mentions in the Origin:  desc 11pt|un of its (mmus!\'
swollen™ second uxlumel!ar plication, immersed spire,
narrow aperture, and denticulated lip.

Bullata lilacina (Sowerby, 1546)
(Figure 5)

Marginella lilacina Sowerby, 1846: 402, pl. lxxviii, figs.
176—177. Holotvpe, B\.ll NH) 1880.9.18.2, hpl locality
unknown; Petit, 1851: 55; Reeve, 1865, pl. xiv; i{vdfu Id,
1870: 240. Weinkauff, ISTH; 46, pl. 4, figs. 3, 4; Paetel,
1888: 194: Matthews and Rios, 1967: 72: Ke ||||1-l‘ dlld Mat-
thews, 1968: 93; Matthews and Kempf, 1970: 5; Matthews
and Matthews, 1979: 71. Abbott and Dance, 1986: 234,
unnumbered figure.

Marginella (Volutella) lilacina.—Adams and Adams, 1553: 192,

Marginella (Closia) lilacina.—Trvon, 1882: 47, pl. 12, fig. S0

Marginella (Volvarina) lilacina —Morretes, 1949: 105,

(.r'.'mu lilacina.—]Jousseaume, 1875: 255; Rios, 1970: 114, pl.
40; Rios, 1975: 118, pl. 35, fig. 509; Wagner and Abbott,
1978: 22008: Bozzetti, 1992: 10.

Persicula lilacina. —Oliveira et al.. 1951: 270.

Persicula (Closia) lilacina.—Rios, 1985: 121, pl. 42, fig. 538;
Mello and Perrier, 1956: 133,

Bullata lilacina —Lipe, 1991: 2, pl. 1, fig. 1; Rios, 1994: 147, pl.
48, fig. 640; Rosenberg, 1996, [gopher:/erato.acnatsci.
org: TO/OR1816945-1817292-/ wasp/ text/waspgoph.cvt .

Diagnosis:  Shell broadly obovate; color pattern of 2

pale-rose bands on rosy- -brown background. outer lip
white, externally pale- to dark-lilac: outer lip with dis-
tinct, flattened, beveled area in anterior direction,
abruptly thinning in anterior direction forming siphonal
“gutter”; first plication somewhat higher in ventral pro-

file.

Description: Shell of medium size (19-33 mm in
length), broadly obovate (length:width ratio 1.39-1.59,

1.533, s = 0.0573, n = 25). Color pattern of 2 pale-
rose medial spiral bands, and numerous, thin darker in-
distinct spiral lines, crossed by thin, mostly pale or oc-
casionally darker axial lines on rosy-brown background.
Spiral lines absent on medial spiral bands, usu: 1”\ fading
in collection specimens. Axial lines apparently assoc :.ltt-d
with incremental growth lines. Spire immersed, mostly
covered by callus, partially covered by posterior lip in-
sertion and posterior parietal callus. Protoconch com-
pletely covered to barely visible. dark. Outer lip heavily
thickened inte ‘rnally, narrowing rather abruptly in ante-
rior direction and in posterior direction, with distinct,
flattened. beveled area in anterior direction: .llnnpt an-
terior thinning of Il[) effective i\ forming \Il)]]t)lld] ‘gut-
ter” (best seen in apical view). Labial denticulation dis-
tinct, fine to coarse, compose (] of approximate v 20 den-
ticles. Varix distinct, heavy, varix groove deeply excavat-
ed. Outer lip white, externally pale- to dark-lilac.
O l“‘-”l\]l I)]U\\”: Ill \u:l'll\ "'l”{.'!\(' rl(llil(( nt to l)(}[]\ \\Il”ll
Aperture narrow to mode rately narrow, narrower than
|||) thickness when measured ventrally, broadest at level
of plications, narrowing in anterior direction. Aperture
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internally lilac with lilac stain at anterior end. Parietal
wall convex with continuous, moderately heavy ventral
callus, thickening toward aperture. thinning along indis-
tinet collabral line jll.\‘t outside aperture, 1‘1’.‘1(‘||i11g fourth
plication. usually indistinctly transversely undulated. ex-
tending to columella as a wash. Posterior callus in fully
adult shells forming very low. rounded mound barely
separated from posterior lip insertion by indistinet gap.

Left antero-ventral callus extending from anterior end of

varix to level of third plication as heavy wash. somewhat
resembling indistinet fasciole, with lilac coloration, and
slight furrow between second and third plications. Col-
umella slightly concave, plications heavy. First and sec-
ond columellar plications completely separate, subequal
in size, and slightly stronger than third and fourth, first
somewhat higher in ventral profile (best seen in lateral
view). Third plication is subequal in size to fourth. both
slightly emerging from aperture. Space between plica-
tions increasing in posterior direction, with fourth pli-
cation not remote. Third and fourth plications truncated
and slightly expanded distally.

Material examined: AMNH 194277, off Fortaleza,
Ceard State, Brazil: MNR] 4175, Po¢o Beach, Paraiba
State, Brazil: MNR] HSL 4176, Camocim, Ceard State.
Brazil: PMC 476, off Fortaleza, Ceara State, Brazil: 1B-
UFR] 8924, off Rio do Fogo. Rio Grande do Norte
State, Brazil, 5-6 m. 04/1997: MZUSP 16339, off For-
taleza, Ceara State, Brazil: MZUSP 29716, off Fortaleza,
Ceara State, P. Montouchet col., ex-pisce Amphichthys
cryptocentrus (Valenciennes, 1537).

Geographic range: Amapa State to Ceard State, Atol
das Rocas, Brazil (figure 13).

Remarks: Although B. lilacina has been reported
from coast of Bahia (Rios, 1994). all specimens collected
in Bahia that we observed, were in fact bleached B. lar-
gillieri, a species easily recognizable by its columellar
structure.

The color pattern of B. lilacina in most preserved
shells seems to consist of only 2 wide whitish bands. The
examination fresh-collected shells (IBUFR] 8924) re-
vealed thin and numerous spiral and axial Tines, which
apparently fade with passing of time.

Bullata lilacina difters from B. matthewsi in the spire
form, and structure of parietal callus and columella. For
comparison with other species. see previous remarks and
key.

Bullata matthewsi (van Mol and Tursch, 1967)
(Figure 6)

Marginella (Prunum) matthewsi van Mol and Tursch, 1967
196-197, fig. 1, holotype: Stanford University Paleo-Type
Collection 9856, type locality: off Fortaleza, Ceard State.
Brazil, 36 m, ex-pisce Amphichtys cryptocentrus (Valen-
ciennes, 1837).

Marginella matthewsi —Matthews and Rios, 1967: 72: Kempi
and Matthews, 1968: 93; Matthews. 1968: 245; Abbott and

Dance, 1956: 235 unnumbered figure; Matthews and
Matthews, 1979: 71

Prunum matthewsi —Wagner and Abbott, 1975: 22009

Bullata matthewsi —Rios, 1970: 113 pl 40: Rios, 1975: 117
|l] 35, fig. 507: Rios, 1955: 121, p] 42, fig. 538; Rios, 1990:
9, unnumbered figure; Lipe, 1991: 2, pl. 1 fig. 4: Bozzetti,
1994: 54, fig. 1; Rios, 1994: 147, |l| 48, !i‘_" 635; Rosen-
berg, 1996, |g:)|1'||:~|'.-"|'|'.lin.u-:m!v.'i.m'_‘_':T{}.’{ll’.|3|._'.35]2--

151 T-l?]l‘i.;‘,\\';ﬁp:’ text/w ;|\])Q{)}‘J]|,('\'i_ |

Diagnosis:  Shell moderately large; color pattern of
numerous thin to very thin tawny- to brownish-orange
spiral bands crossed by numerous axial lines on pale-
orange |m('kf_{r‘num|; spire H|ig}1(|_\' but (lixlill(‘l]}' apparent;
outer ]i[) in anterior direction with very distinct, fat-
tened, broadened, beveled area and distinet anterior
trough or siphonal “gutter”: parietal wall with continu-
ous, thin but distinct, ventral callus; first columellar l}]i—
cation llixtim'tl_\' larger and thicker than other 3.

Description: Shell moderately large (39-53 mm in
length), obovate (length:width ratio 1.65-1.71. X =
1.681, s = 0.0211, n = 7). with 4.5-5 whorls. Color
p;tttl-m of numerous thin to very thin tawnv- to brown-
ish-orange spiral bands crossed by thin, mostly pale or
()L'L’Llﬁi(]“a"_\' (l;l]-l\:l\_"l' ;L\]-.'II IlI“l'f'i 01 I‘}Et]l‘—l)ri“l}_{{" I';i('l\-'
ground. Two medial spiral bands of less dense coloration
present. Axial lines uppun-tlil) associated with incremen-
tal __t_{l‘m\'th lines. Spire tlistint‘ﬂ_\' apparent, (‘xlrt'lllt‘lj.' low,
dome-like, partially covered by posterior lip insertion
and to a limited extent by posterior parietal callus. Pro-
toconch mamillated, l.'l)IIll’l-It‘h"l_\' visible. Outer lip thick-
ened internally, with distinct external varix, rather
;l|)1‘11ptl}' narrowed in posterior direction, with very dis-
tinct, flattened. broadened. beveled area in anterior di-
rection; ;dlrllptl}' thinning in anterior direction. effec-
tively forming a distinct trough or siphonal “gutter” (best
seen in apical view), labial denticulation indistinct to dis-
tinet, fine to coarse, composed of approximately 27-30
denticles: varix groove distinctly excavated. Outer |ip
white, externally pale orange-cream, darkening to a pale
brownish-orange in varix groove adjacent to body whorl.
Aperture wide. broader than lip thickness measured ven-
trally, curving in posterior direction, broadest in anterior
direction. Aperture internally nearly white, darker band-
ing showing through very faintly. Parietal wall convex.
with thin. but distinct and continuous ventral callus,
forming very indistinct collabral ridge just inside aper-
ture. l'_\:tt‘ll(]lil]}_[ to columella as a wash. Second indistinct
collabral callus ridge present further inside aperture and
abruptly ending just posterior to fourth plication, leaving
distinct gap between them. Profile of collabral ridee
even with the tops of the plications. Posterior callus in
fully adult shells forming indistinct, low, rounded mound
I)ul"l_’l_'\' sn,*p;u‘nfcﬂ from posterior Iip insertion |1_\' indistinct
gap. and continuing in short arc toward aperture. Left
antero-ventral callus extending from anterior end of var-
ix to level of third |)||'t-;llinn as Ill‘:l\')' lh-pnait somewhat
resembling indistinct fasciole, with somewhat distinet
furrow between second and third plications. Columella
nearly straight, plications strong. First columellar plica
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tion distinctly larger and thicker than other three, dis-
tinctly raised in ventral profile (best seen in lateral view),
broadened, flattened, and abruptly merging with ante-
rior edge. First and second columellar plications com-
pIeteI\ separate. Posterior three plications subequal in
size, all emerging from aperture to progressively greater
extent in anterior direction. hpdte between pllcdtl(:-m
subequal, with fourth plication not remote. Posterior
three plications gradually narrowing distally.

Material examined: Paratype, AMNH 134492, off
Mucuripe, Ceara State, Brazil; PMC 939, off Fortaleza,
Ceara State, Brazil; IBUFR] 8925, off Fortaleza, Ceara
State, Brazil; GAC M1325, off Fortaleza, Ceard State,
Brazil; GAC M2704, off Fortaleza, Ceard State, Brazil:
MZUSP 27308, off Fortaleza, Ceara State.

Geographic range: Maranhio State to Rio Grande
do Norte State, and Fernando de Noronha Island (figure
13).

Remarks: Bullata matthewsi has a distinctly apparent
spire, similar to that of B. guerrinii but they differ in
spire height, color pattern, m}m patter. For comparison
with congeneric species see specific remarks above and
dichotomic key.

PHYLOGENY AND BIOGEOGRAPHY

Preliminary results of a cladistic analysis of the genus
Bullata, using conchological characters, are re ported;
further analysis using (lncit(]nl](:ll data is intended and
will be puhhshetl at t]w earliest opportunity.

In this analysis, 22 conchological characters with a to-
tal of 53 states were used (Appendix). Character polar-
ization was done through outgroup comparison method
(Maddison et al., 1984). The type species of Prunum
Herrmannsen, 1850 [P. prunum (Gmelin, 1791)] was se-
lected since this genus was proposed as the sister group
to Bullata by Coovert and Coovert (1995: 92). The clad-
ogram was calculated using Tree Gardener 2.2 software
(Ramos, 1998) which is basically a graphic interface for
HennigS6 (Farns, 1988).

A single most parsimonious tree (figure 14) was ob-
tained (length = .'7;7. CI = 81. RI = 69). The monophyly
of Bullata (node 1) is sustained by 7 synapomorphies.
Node 2, {unl‘mnnrf all species Bullata exce pt B. bullata,
j\ sust: l”lt [1 I)\ = SVT: lpl)T”(’lll‘)}“l 5 l[]l( sence Uf [-Hl'\r(‘llf}r
callus mmlm[ ]nntm"_\ thickened ventral callus, \pntte(l
color pattern). Node 3 is sustained by 6 synapomorphies
very thick external lip, distinct labial denticulation, bev-
(Il(l Al Orn l\!('l]l lI III‘ TATrroww (I.i“ |t|11l’ hlll(]\\ M
anterior callus. fourth !]I{ ation not remote). Node 3
gives origin to 2 ||I'.‘l1|[']‘|:'\_ one with B. matthewsi and
B. lilacina as terminal spec ies, the other with B. f’fulf.i'f-
lieri and B. guerrinii. Node 4 is defined I}\ the presence
of \Iphulml cutter, ventral callus :ump]t h Iy thickened,
larger first plication, and reversion of color pattern to
\\ll]ll‘ sputt. on a brown bac |\"|Ul1|t(| Node 5 is sustained
by the labial coloration that extends beyond the varix
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Figure 14. Single most parsimonious phvlogenetic tree ob-

tained from L].uhsm analysis of species of Bullata based on
shell characters. Prunum prunum (Marginellidae) is the out-
group. See Appendix 1.

groove, small first plication and an enlarged second pli-
cation fused with first one.

Our feeling before the analvses was that B. bullata and
B. matthewsi would group as sister taxa, due to similar-
ities in size and color ]}utlﬂ‘n But the several sinapo-
morphies of nodes 2, 3, and 5, not shared by B. bullata,

grouped B. matthewsi as \l\tt‘l species of B. lilacina.

The character optimization used in colour pattern (21)
is only one of two equally parsimonious interpretations.
Another possibility would be that the spotted pattern ap-
peared as a par: allelism between B. analuciae and node 4.

Coovert (1986¢) proposed that the direct mode of de-
velopment within a benthic egg capsule present in the
Marginellidae would greatly reduce the dispersal abili-
ties of its species, confining the distribution of species
to a single zoogeographic province and many with even
narrower distributions within these provinces. Scheltema
(1989) found that there is significant relationship be-
tween the lack of planktonic larvae and distribution
range. The distribution of the species of Bullata confirms
these statements,with the very narrow distribution rang-
es of B. bullata, B. analuciae, and B. guerrinii and the
relatively wider, but still confined to parts of the Brazil-
ian coast. distributions of B. largillieri. B. lilacina, and
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B. matthewsi. However, some capabilities for non-larval

dispersal might be present, most probably by rafting of

egg capsules and juveniles (Scheltema, 1989: Leal and
Bouchet, 1991), since these three last species were able
to colonize, rt'spt'(‘tl\t'l\ the Vitoria Seamount (Leal
1990), and Atol das Rocas and Fernando de Noronha
Archipelago (Matthews and Kempf, 1970). All of these
localities are separated from the continental shelf by
depths greater than 2000 m, with Atol das Rocas and
Femamlu de Noronha, ht'l}(ll'(ltl‘ll by distances greater
than 300 km.

The geographic distribution of the genus along the
Brazilian coast (figure 13) suggests two major patterns
of distribution, mth a slight overlap due to the extensive
ranges of B. largillieri and B, lilacina: a northern species
group, comprising B. matthewsi and B. lilacina: and a
eastern species group, comprising B. bullata, B. analu-
ciae, B. largillieri and B. guerrinii. The resulting clado-
gram is congruent, to a certain extent, with these geo-
graphic groups. The northern group corresponds to
node 5. The eastern group is paraphyletic and consists
of node 4 plus B. analuciac and B. bullata.

These patterns appear to follow two major oceano-
graphic current patterns present along the Brazilian
coast: the northern group. associated with the € Guyana
current and the eastern group. associated with the Brazil
current. It is possible that the divergent currents along
with intracapsular mode of development may have con-
tributed to isolate northern and eastern pnpul itions, fa-
cilitating speciation events.

Key to species of Bullata:

la. Shell with distinct cream spots on caramel- or
dark-brown background and with faint spiral

T S AR AU TR e 2
1b. Shell lacking cream spots. color pattern of few
teatiamy bands. o n. 0 s v sEr sl 1

2a. First and second columellar plications complete-
lv separate, subequal in size: parietal callus re-
stricted to posterior end. not forming collabral
ridge; aperture much broader than Ilp thickness:
fourth plication remote (i.e. distance between
third and fourth plication distinctly greater than
distance between second and third); lip lacking
denticulation, moderately thickened ......
T Bullata analuciae new species
2b. Second columellar plication greatly enlarged.
fused with first; parietal callus moderate to
heavy, forming weak to distinct collabral ridge:
fourth plication not remote ................
3a. Spire completely immersed. usually covered by
posterior labial insertion: aperture narrower than
lip thickness, only slightly broader in anterior di-
rection; parietal and other ventral callus white or
nearly so; lip greatly thickened: third and iumth
pllmhnns distinctly truncate and expande v
distal ends .. ... Bullata largillieri (Kiener, I‘HI )
3b. Spire not immersed. slightly apparent, proto-

(V]

conch exposed: aperture as broad or broader
than lip thickness medially, distinctively broader
in anterior direction: pariet tal and other ventral
callusing brown-tinged; lip moderately thick-
ened; third and fourth phhll]um ﬂTd:llld”\ nar-
rowing distally, Bullata guerrinii new species
4a. Shell smaller, 19-33 mm in Tvntf(h color rosy-
brown with 2 distinct light pink, broad bands: hp
nlumﬂ]\ denticulate; aperture narrower than Ilp
thickness: third and fourth plications distinctly
truncate at distal ends: lip strongly th'ntltul-lll
_l_'_l'e;ltl_\' thickened.; l'l)l!ll' sattern of 1 or 2 broad
.‘il)iI‘itI ('(JIIJr ])illlll.\' .......................
............... Bullata lilacina (Sowerby, 1846)
4b. Shell larger, 34-98 mm in length; color aravish-
to m.lll}_fl'—hrca\\ll_ without distinct broad \Plldl
bands, with numerous distinct thin lines of vary-
ing thickness: ||p at most weakly denticulate: ap-
erture much broader than |;p thickness: third
and fourth plications gradually narrowing distal-
lv, ending in sharp points; color pattern of nu-
merous, small spiral bands i o.iemeawna 5
Da. ,111 \\t‘.l]\l\ crenulated, with a Hattened, broad-
ened area in anterior direction, forming a weak
hll)]il)ll(l] ‘gutter”; spire slightly b “but distine t]_\ ap-
parent; first p]it:l“nll much stronger than other
plications and distinctly higher in profile; tourth
plication not remote, distance between third and
tourth at most only slightly greater than distance
between second and third ................
. Bullata matthewsi (van Mol and Tursch, 1967)
5h. l |p at most faintly crenulated, lac !\lII“ flattened
area in anterior direction: anterior 2 columellar
plications subequal in size: spire imme rsed, apex
flattened to depressed, usually covered: first pli-
cation as strong as or weaker than other plica-
tions, not higher in profile; fourth plication re-
IMOEE st e s Bullata bullata (Born. 1778)
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Appendix 1. Character list and table.

Character 1: Spire !illai.l)t“ nonadditive, 4 steps, CI = 75, Rl = 0

[0]—Apparent, conic, very low; [1]—Apparent dome-like; [2]—Involute flat; [3]—Involute, sunk.
Character 2: Posterior labial insertion, nonadditive, 3 steps, CI = 66, Rl = 0

[0]—on body whorl; [1]—posterior to body whorl; [2]—covering apex.

Character 3: Varix, nonadditive, 1 step, CI = 100, RI = 100

[0]—mnarrow; [1]—wide.

Character 4: Lip thickness, 1 step, CI = 100, RI = 100

[0]—thick; [1]—very thick;

Character 5: Labial denticulation, nonadditive, 2 steps, CI = 100, RI = 100

[0]—absent; [1]—crenulated: [2]—distinct;

Character 6: Labial coloration, nonadditive, 2 steps, CI = 100, RI = 100

[0]—restrict to varix groove; [1]—extending ventrally; [2] — 3 colors;

Character 7: Anterior beveled area on external lip, 1 step, CI = 100, RI = 100
[0]—absent; [1]—present;
Character S: Siphonal gutter, 1 step, CI
[0]—absent; [1]—present;
Character 9: Aperture width, 1 step, Cl
[0]—wide;[ 1]—narrow:;
Character 10: Ventral callus, 1 step, C1 = 100, Rl = 100

[0]—absent; [1]—present very sinnous;

Character 11: Callus thickness, additive, 3 steps, CI = 66, RI = 0

[0]—thin; [1]—thick locally; [2]—thick all over;

Character 12: Posterior callus mound, 1 step, CI = 100, RI = 100

[0]—absent; [1]—present;

Character 13: Anterior callus, 1 step, CI = 100, RI = 100

[0]—simple; [1]—fasciole like;

Character 14: Furrow on anterior callus between second and third plications, 1 step, CI = 100, RI = 100
[0]—absent; [1]—present;

Character 15: first p|i(.-utic;m size, nonadditive, 2 steps, Cl = 100, RI = 100

[0]—subequal; [1]—small; [2]—large;

Character 16: first plication in ventral profile, 1 step, C1 = 100, RI = 100

[0]—normal: [1]—raised:

Character 17: second plication, 1 step, CI = 100, RI = 100

[0]—subequal; [1]—larger fused with first;

Character 18: fourth plication, 1 step, CI = 100, RI = 100

[0]—remote: [1]—not remote;

Character 19: False fifth plication, 1 step, CI = 100, RI = 100

[0]—present; [1]—absent;

Character 20: Shape of distal end of plications, 2 steps, CI = 50, R1 = 0

[0]—thin evenly; [1]—truncate;

Character 21: Color pattern, nonadditive, 4 steps, CI = 50, RI = 0

[0]—few wide bands; [1]-—many thin wide bands crossed by axial lines; [2]—spotted on wide bands;
Character 22: Size, 2 steps, CI = 50, RI = 100.

[0]—small to medium: [1]—large;

100, RI 100

100, RI = 100
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