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ABSTRACT
The original description of Turbo heisei Prado, 1999 was based on two empty shells from the type
locality (off Marataízes, Espírito Santo state, Brazil), leaving undescribed many details on
conchological variation. The present study redescribes this species based on an extensive assemblage
deposited in the malacology collection of the Museu de Zoologia da Universidade de São Paulo. In
the light of new data, the species’ distribution and morphological variability are re-evaluated. We
also take the opportunity to illustrate part of the type material and to provide a diagnosis and additional
comparisons with sympatric congeners.
Keywords: Conchology, Espírito Santo, shell morphology, Turbinidae.

INTRODUCTION
Turbinidae Rafinesque, 1815 is a large family of vetigastropods found in virtually every ocean,
from high intertidal to deep-sea regions (WILLIAMS & OZAWA 2006). They have traditionally been
characterized by shell morphology and the presence of a calcareous operculum (as in Turbinacea
Rafinesque, 1815). Modern studies brought forth information on radular features and additional
morphological characters, offering a better characterization of the group (HICKMAN & MCLEAN 1990;
WILLIAMS & OZAWA 2006). Regardless, the family was not recovered monophyletic in molecular
analyses (WILLIAMS & OZAWA 2006). Williams et al.(2008) redefined the taxon as encompassing
five subfamilies: Margaritinae Thiele, 1924, Prisogasterinae Hickman & McLean, 1990, Skeneinae
Clark, 1851, Tegulinae Kuroda, Habe & Oyama, 1971, and Turbininae. In a subsequent classification
based on further molecular data and a larger assemblage of species, Williams (2012) elevated some
of these subfamilies to family level, and only Prisogasterinae and Turbininae remained in Turbinidae.
The genus Turbo within Turbininae is currently represented in Brazil by three species: Turbo castanea
Gmelin, 1791, Turbo canaliculatus Hermann, 1781 and Turbo heisei Prado, 1999. The first two
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species are widespread throughout the Caribbean and Atlantic Coast of South America (ROSENBERG
et al. 2009).
Turbo heisei Prado, 1999 was described based on two empty shells collected in shallow waters off
Marataízes (center coordinates 21°22’ 343’’ S, 40°492’ 263’’ W), Espírito Santo state, Brazil. Prado’s
(1999) description, albeit somewhat vague and lacking a formal diagnosis, was satisfactory for
evoking accurate diagnostic features. Still, since it was only based on two specimens, many details
on the variability of shell sculpture and coloration of the species remained unknown. In the course
of a large revision of vetigastropods from the malacological collection of the Museu de Zoologia da
Universidade de São Paulo (MZSP), the examination of a large assemblage of specimens of T.
heisei revealed significant information, which is presented and discussed herein.

MATERIAL AND METHODS
The specimens studied here are housed in the malacology collection of the Museu de Zoologia da
Universidade de São Paulo. A list of the examined material is given further below. Photographs and
measurements were obtained using a Zeiss AxioCam MRc5 and Zeiss AxioVision SE64 Rel 4.8
imaging software. The following abbreviations are used for shell measurements: D, shell diameter;
H, shell heigh; L, operculum length; W, operculum width. Institutional abbreviations: MORG, Museu
Oceanográfico Eliézer de Carvalho Rios, Brazil; MZSP, Museu de Zoologia da Universidade de
São Paulo, Brazil; NMR, Natural History Museum Rotterdam, The Netherlands.
Additional material examined for comparative purposes: Turbo cailleti Fischer & Bernardi, 1857:
HONDURAS: Roatan Island, on reef, 10-12 m, MZSP 67679, 1 sh (M. Coltro col., iv/2006); MZSP
70189, 1 sh (M. Coltro col., iv/2006); NW Roatan Island, under coral slab, 3-15 m, NMR 56452, 1
sh (Nieuwenhuis col., i/1990). Turbo canaliculatus Hermann, 1781: BRAZIL: Rio Grande do Norte
state, off Touros, 10-15 m, MZSP 70119, 1 sh (viii/2006). Turbo castanea Gmelin, 1791:
BARBADOS: Spanish Point, at low tide, MZSP 68792 (A. Bodart col., i/2005).

SYSTEMATICS
Turbo heisei Prado, 1999
(Figures 1, 2A)

Turbo cailletii [non Fischer & Bernardi, 1857]: Rios et al., 1987: 58; Leal, 1991: 52.
Turbo heisei Prado, 1999: 1, figs. 1–4; Welch, 2010: table S1.
Turbo (Taenioturbo) heisei: Alf et al., 2003: 47, pl. 69, figs. 1–4; Rios, 2009: 67, textfig.; Petuch,
2013: 154, fig. 10.10E.

Type locality: Brazil, Espírito Santo, Marataízes, near “octopus” hole at 15–20 m depth.
Diagnosis: Shell taller than wide, whorls strongly convex; suture well-marked, with deep, narrow
subsutural channel. Spiral sculpture dominant, with spiral cords alternating sequentially between
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Figure 1. Turbo heisei shell morphology. A-D. paratype MZSP 131294; A. protoconch detail,apical view
(scale = 1.0 mm); B. apical view (D = 17.2 mm); C. umbilical view; D. apertural view (H = 20.2 mm); E–
H. Heise Collection specimen from off Guarapari, Espírito Santo state; E. protoconch detail, apical view
(scale = 0.5 mm); F. apical view (D = 17.0 mm); G. right lateral view (H = 20 mm); H. apertural view; I.
MZSP 85519, off Camocim, Ceará state, apertural view (H = 16.2 mm); J. MZSP 122842,off Fortaleza,
Canopus Bank, apical view; K–L. MZSP 70220, same locality; K. apical view (D = 17.3 mm); L. apertural
view (H = 16.9 mm); M–O. operculum; M. MZSP 68833, off Guarapari, inner view (L = 7.0 mm, W = 6.3
mm); N. same, outer view; O. MZSP 122842, juvenile specimen, Canopus Bank, apertural view (H = 7.1
mm).
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wider and narrower ones; subsutural spiral cord wider than remaining cords; axial sculpture
conspicuous with growth lines crossing spiral sculpture, resulting in reticulate appearance and rough
surface. Operculum inflated and rugose externally.
Redescription: Shell small to medium-sized (H = 17-23 mm), turbiniform, slightly taller than
wide (H/D ~1.1), with 6 convex whorls. Ground shell color widely variable from intense yellowishorange (Figure 1A-D) to pinkish-red (Figure 1I-J) or reddish-dark brown (Figure 1F-H); usually
with wide, sinuous, lighter-colored axial stripes on every whorl (Figure 1F), seldom coupled with
adjacent darker-colored stripe; more rarely presenting darker and lighter colored spots, more
numerous on body whorl; basal region frequently lighter colored (Figure 1F-H, I), with a greenish
hue in brown specimens (Figure 1H). Spire short (height ~1/3-1/4 of shell height), prominent; apex
somewhat blunt, rounded; spire angle 70-85°. Protoconch of 1½ whorl (Figure 1A, E) small (~0.3
mm), unsculptured, protruding (Figure 1H) or flattened (Figure 1O), of ~1 whorl; color white (Figure
1L) or yellowish-pinkish (Figure 1A, E), sometimes differing from remaining shell’s color along
with first teleoconch whorls (Figure 1F-H); transition noticeable by a sudden color change.
Teleoconch of ~5 convex whorls, first 2 to 3 whorls frequently carinated (flat-protoconch individuals,
Figure 1O) or rounded (protruding protoconch); mainly sculptured by (4-6) thin, rounded spiral
cords with similarly wide, shallow interspaces; spiral cord width sequentially alternated; subsutural
cord wider than remaining cords; spiral sculpture crossed by numerous strong axial growth lines
(Figure 2A), forming a somewhat reticulate pattern and producing an uneven surface. Suture wellmarked, channeled (Figure 1B, K); subsutural channel narrow, deep. Aperture circular, height ~½
of shell height, white, nacreous; inner lip frequently flaring (Figure 1D, I). Umbilicus narrow, deep.
Operculum (Figure 1M, N) circular, calcareous, paucispiral with an eccentric nucleus; inner surface
flat, covered by thin corneous layer (Figure 1M); outer surface convex, sculptured by numerous
small, rounded pustules (Figure 1N).
Distribution: Brazil, from the provinces/states of Ceará to Espírito Santo, including regional oceanic
islands (Fig. 3).

Figure 2.Turbo species. A.Turbo heisei,
MZSP 70220, from Canopus Bank,
detail of sculpture of body whorl (scale
= 2.5 mm); B–D.Turbo cailletii, MZSP
67679, from Roatan Island, Honduras
(H = 27.2 mm, D = 23.5 mm; arrow
indicates subsutural plateau).
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Figure 3. Records of Turbo heisei: 1. Camocim; 2. Canopus Bank; 3. Fortaleza; 4. Canavieiras; 5. Minerva
Bank; 6. Alcobaça; 7. Conceição da Barra; 8. Abrolhos Slope; 9. São Mateus; 10. Linhares; 11. Guarapari;
12. Marataízes (type locality). Abbreviations: CE: Ceará state; BA: Bahia state; ES: Espírito Santo state.

Habitat: From 0–92 m depth (live specimens; Rosenberg, 2009); up to 620 m (empty shells only;
present study).
Material examined: Types:Holotype MORG 40998, Brazil, Espírito Santo, Marataízes, 15–20 m
depth (A. Bodart col.); Paratype MZSP 131294, 1 sh, from type locality, former José Roberto Heise
Collection. Additional material: BRAZIL: Ceará: off Camocim, MZSP 85519, 5 sh (Monteiro
col., 2007);120 miles off Fortaleza, Canopus Bank, MZSP 53748, 60 m, 1 sh (viii/2005); MZSP
66563, 60 m, 1 sh (viii/2005); MZSP 67308, 60 m, 1 sh (viii/2005); MZSP 70220, 60 m, 1 sh (viii/
2005); MZSP 72084, 60 m, 1 sh (xi/2005); MZSP 122842, 240-260 m, 23 sh (viii/2005). Bahia: off
Canavieiras, on reef at 20-30 m, MZSP 72898, 1 sh (Bodart col., vi/2005); Minerva Bank, 17°01’S,
37°26’W, 100 m, MZSP 118211, 43 sh (Femorale col., 2005); 17°01’S, 37°36’W, 50 m, MZSP
107931, 2 spm; 17°06’S, 37°38’W, 120 m, MZSP 110861, 18 sh (Femorale col., viii/2012); MZSP
110960, 10 sh (Femorale col., viii/2012); off Alcobaça, 5-10 m, MZSP 33216, 1 sh (Bodart col.,
2001);70 km off Alcobaça, offshore reef, 10-12 m, MZSP 69187, 1 spm (Bodart col., vi/2005);
MZSP 72309, 2 sh (Bodart col., 2003); MZSP 73296, 1 sh (Bodart col., v/2002); MZSP 126964, 1
sh (Femorale col., viii/2008); MZSP 127038, 13 sh (Femorale col., viii/2008). Espírito Santo:off
Conceição da Barra, 40-50 m, MZSP 74295, 1 sh (v/2006); off north Linhares, 50-60 m, MZSP
69575, 3 spm (Lyra col., viii/2006); off Linhares, on reef at 20-30 m, MZSP 72795, 1 sh (Bodart
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col., v/2001); off São Mateus, Abrolhos Slope, MD55 sta. DC73, 18°59’S, 37°48’W, 607–620 m,
MNHN, 1 sh (Bouchet, Leal & Métivier col., 27/v/1987); off Guarapari, MZSP 37375, 1 sh (Coltro
col., vi/2003); 20-25 m, on bryozoan bottoms, MZSP 68833, 4 spm (Bodart col., vii/2005); MZSP
69188, 1 spm (Bodart col., vii/2005).
Measurements (in mm): Holotype: MORG 40998, 6 whorls, H = 20.2, D = 17.7; Paratype: MZSP
131294, 6 whorls, H = 20.2, D = 17.2. Non-types (mean value ± standard deviation; n = 10): 6¼
whorls, H = 21.61 ± 1.36, D = 18.79 ± 1.37.

DISCUSSION
The examined specimens’ sculpture pattern and color compare fittingly with both the examined
paratype and the original description (PRADO 1999), though the latter is quite vague. The examination
of specimens from the MZSP collection allows further conclusions to be drawn regarding the species’
variation in color and shape. In general terms, it is more widely variable than initially assumed, but
some characters remain consistent in the analyzed material.
The pink-red protoconch mentioned by Prado (1999), which in fact is a pinkish apex and spire
encompassing the first 2-3 teleoconch whorls as well, is indeed a common feature of Turbo heisei.
However, several specimens do not exhibit such a trait, having a white protoconch and indistinctly
colored apex and spire (Figure 1L). This is true even for specimens coming from the same locality
of the pinkish-spired individuals. Moreover, this reddish apical coloration is also found in congeners
(e.g., Turbo cailleti, NMR 56452), and is thus hardly diagnostic of the species. Ground coloration
is widely variable, ranging anywhere from intense yellowish light orange to reddish brown with a
faint greenish hue (Figure 1F-G). The axial lighter colored stripes mentioned by Prado (1999) are
present in most specimens, usually more evident in an apical view (Figure 1B, F, K). The shell’s
basal region is often distinctly colored, presenting a lighter colored stripe extending from the outer
lip attachment to the umbilicus, a feature not mentioned by Prado, but quite common in the specimens
analyzed here (Figure 1H, I). Several isolated white spots and darker spirally extended markings
are also present in some individuals (Figure 1H, J). Overall, this discrepancy in coloration elements
is probably not bound to specific localities or populations, since the entire range of variation can be
observed in assemblages collected in the very same place. The same can be said about the width/
height ratio of shells, though taller specimens seem to be more frequent than the wider ones in the
present sample.
Regarding the sculpture elements, spiral cords intersected by well-marked axial lines (referred to as
“striae” by PRADO, 1999) give the shell an overall reticulate appearance and a rough surface that
feels crispy to the touch. The spiral cords themselves have different widths along the same whorl,
usually alternating sequentially between wider and narrower ones, and the subsutural cord is always
wider than the remaining ones.
Turbo heisei is quite similar to Turbo cailletii Fischer & Bernardi, 1857, from the Caribbean (Figure
2B-D), but it can be distinguished by its proportionally taller and smaller shell, with a maximum
reported size of 22.9 mm (herein) as opposed to 37.0 mm in T. cailletii (Rosenberg, 2009); by
having a blunt apex; by lacking a wide subsutural plateau (Figure 2C, indicated by an arrow) as
originally remarked by Prado (for additional examples see TUNNELL et al. 2010: 126; REDFERN 2013:
19, fig. 52); by having a more well-marked and channeled suture; by bearing stronger axial sculpture
and consequently rougher surface; by having narrower, more delicate spiral cords and shallower
interspaces and by its proportionally thinner shell. Additionally, it can be told apart from T. castanea
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Gmelin, 1791 by the smaller size, more delicate sculpture lacking nodules or tubercles, and rounder
whorls lacking a keel; and from T. canaliculatus Hermann, 1781 by the much smaller size and more
conspicuous sculpture.
Rosenberg (2009) regarded the Turbo cailletii reported by Leal (1991, non Fischer & Bernardi,
1857) among the R/V “Marion Dufresne” MD55 expedition specimens as a possible misidentification
of T. heisei. Rios (2009) apparently followed this while describing the range of T. heisei. Although
Leal did not figure the specimens, the MD55 specimen examined here is indeed T. heisei. This is
most likely the case in the other occurrences from MD55 stations along the Vitória-Trindade
Seamount Chain reported by Leal (1991). The range of T. heisei is greatly expanded herein from the
previously known occurrences restricted to SE Brazilian waters to NE Brazil. Additionally, still
regarding the species’ distribution, the occurrences presented here contradict Petuch’s (2013)
biogeographical hypothesis, which reported T. heisei as endemic to his Bahian Subprovince, which
extends from the states of Alagoas to Rio de Janeiro. As it turns out, this species also occurs in
Petuch’s (2013) adjacent, northern Cearaian Subprovince, which ranges from the states of Amapá
to Alagoas.
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