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Abstract: Two gastropods of the family Acteonidae, Acteon senegalensis (Petit de la Saussaye, 1851) and Acteon
maltzani Dautzenberg, 1910, are reported for the first time from shallow-water deposits of the Last Interglacial (MIS
5.5) cropping out in the Taranto area (Southern Italy). Both species inhabit the coast of West Africa, and their pre-

sence in the MIS 5.5 deposits is attributable to the northward flow of tropical species, referred to in the literature as

Senegalese Guests. The two species exhibit non-planktotrophic larval development, confirming that species without

a long planktonic life stage can spread effectively in response to climate change.

INTRODUCTION

The Marine Isotope Stage 5.5 (MIS 5.5), i.e.
the Last Interglacial (LIG), ranging about from 132
to 116 ky according to different authors (Stirling et
al. 1998; Shackleton et al. 2003; Kopp et al. 2009;
Murray-Wallace & Woodroffe 2014; Antonioli et al.
2018), is mainly known in the past literature on the
Mediterranean area as Tyrrhenian (Issel 1914; Cita
et al. 2005; Cita 2008), while Eemian has been used
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in North Sea stratigraphy (Cleveringa et al. 2000;
Shackleton et al. 2003).

Duringthe climaticoptimumof MIS 5.5 global
mean surface temperature was about 1.5 °C warmer
than today (Turney & Jones 2010; Lunt et al. 2013).
Polar regions in both hemispheres experienced even
greater warming, with temperatures 3-5 °C above
present (Otto-Bliesner et al. 20006, 2013).
Correspondingly, eustatic sea level stood rough-
ly 6-9 m higher than the modern mean.

Still, there are some different interpretations
of the factors that drove sea level changes during
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Fig. 1 - Schematic geological map of southern Apulia with localities mentioned in the text.

the LIG, mostly related to disagreements about the
timing and contribution of melting from the Green-
land and Antarctic ice sheets (Dutton & Lambeck
2012; O’Leary et al. 2013; Dutton et al. 2015a, b;
Rohling et al. 2019). Recently, in the central Medi-
terranean area, different authors (Bini et al. 2020;
De Santis et al. 2023, 2024; Giaccio et al. 2024; Isola
et al. 2024) highlighted a trend with an early high-
stand followed by a rapid drop and, finally, a sea
level roughly stable or slightly oscillating until the
end of MIS 5.5.

Bini et al. (2020) and Isola et al. (2024), based
on U/Th dating, tephra fingerprinting and Litho-
phaga boreholes (as sea level indicators) from the
Cilento area (Tyrrhenian coast of southern Italy),
inferred a sea-level drop of at least 6 m between 125
and 120 ky, and a relative sea level lower than +2 m
before 120 ky.

Using similar methods, Giaccio et al. (2024)
found that in the Circeo area (Tyrrhenian Sea coast

of central Italy), after stabilizing at approximately
+9 m, MIS 5.5 sea level dropped to around +3 m
by 123 ky and never rose above this elevation during
later phases of the LIG or thereafter.

In particular, for the Ionian coast of the
Salento peninsula, in the Cupi stream valley (near
Lizzano) (Fig. 1), De Santis et al. (2024) identified
two paleoshorelines (PS2 and PS3) at +30 £ 2 m
and +19 £ 2 m, respectively, along with their asso-
ciated Terraced Deposits 2 and 3 (TD2 and TD3),
both dating back to MIS 5.5. The higher PS2/TD2
and the lower PS3/TD3 indicate two sea-level still-
stands during MIS 5.5 (separated by a sea-level
drop), with the earlier stillstand being higher than
the second (De Santis et al. 2024).

Further south along the Ionian coast of the
Salento peninsula, De Santis et al. (2023) modelled
paleoshorelines and associated terraced deposits in
the Gallipoli area (Fig. 1), recognizing the presence
of traces of two sea-level stillstands dating back to
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MIS 5.5, modelled respectively at 127 and 120 ky.

The Tyrrhenian deposits, frequently rep-
resented by marine terraced deposits and mostly
cropping out near the coast (e.g. Ferranti et al. 2000;
Rovere et al. 2016; Antonioli et al. 2018), have at-
tracted the attention of scholars for a long time due
to the presence of faunal elements currently absent
from the Mediterranean, coming from the coasts
of West Africa, often cited as “Senegalese fauna”
or “Senegalese Guests” in the past literature (espéces
sénégaliennes after Gignoux 1913; Ferranti et al. 2000;
Garilli 2011; Hearty & Dai Pra 1992; Amorosi et al.
2014). These species are considered paleoclimatic
indicators of generalized tropicalized conditions
(Amorosi et al. 2014; Negri et al. 2015).

Several Senegalese Guests, all belonging
to the Mollusca, have been reported in the litera-
ture, such as Thetystrombus latus (Gmelin, 1791) (=
Strombus bubonius Lamarck, 1822; Persististrombus la-
tus (Gmelin, 1791)), Polinices lactens (Guilding, 1834)
(= Natica lactea Guilding, 1834), Gemophos viverratus
(Kiener, 1834) (= Tritonidea viverrata Kiener, 1834),
Conus ermineus Born, 1778 (= Conus testudinarins
Hwass, 1792), Monoplex: trigonus (Gmelin, 1791) (=
Cymatium  trigonum (Gmelin,1791), Tritonium ficoides
Reeve, 1844), Acteocina knockeri (E.A. Smith, 1872),
Anadara geisser (Kobelt, 1891), Brachidontes punicens
(Gmelin, 1791), Cardita rufescens Lamarck, 1819 ( =
Cardita calyculata senegalensis (Reeve, 1843), Hyotissa
megintyi (Harry, 1985) (= Hyotissa hyotis, Linnaeus,
1758). Of them, T. /atus is the best known and most
frequently cited, serving as almost the official rep-
resentative of the Senegalese fauna in the Mediter-
ranean during the LIG. As indicated by the modern
distribution of Thetystrombus latns (WoRMS Edito-
rial Board, 2025), the Senegalese Guests originated
from a wide latitudinal range, spanning from the
southern border of Angola (approximately 17°S) to
Senegal and Cape Verde (approximately 14°N).

Regarding the distribution of Tethystrombus
latus in the Italian deposits, it has been observed
(Ferranti et al. 2000) that its occurrence is restricted
to the coasts of the Tyrrhenian and Ionian Seas. In
contrast, the species is absent from the Adriatic Sea,
probably due to different paleoceanographic condi-
tions between the Adriatic and Tyrrhenian-Ionian
Seas during MIS 5.5.

After the substage MIS 5.5, two other sea-lev-
el highstands followed, MIS 5.3 and 5.1, respective-
ly, at approximately 100 ky and 80 ky (Waelbroeck et

al. 2002; Spratt & Lisieki 2016). Both of them were
characterized by sea levels and temperatures lower
than those recorded for MIS 5.5 (Siddal et al. 2003;
Grant et al. 2014; Rohling et al. 2014). Up to now,
specimens of Senegalese fauna from MIS 5.3 and
5.1 deposits are scarcely documented.

Some species reported in the past literature
as Senegalese Guests would need a critical revision,
both systematically and biogeographically. For ex-
ample, the tiny actaconid gastropod, Acteocina kno-
ckeri was categorized by De Castro-Coppa (1970)
as one of the Senegalese Guests. Still, more recent
evidence suggests that this species existed in the
Mediterranean basin during the Pliocene (Ragaini
& Bernieri, 2007). Hoenselaar & Gulden (1991) re-
ported an empty shell from the Kerkennah Islands
in Gulf of Gabes; however, despite more than three
decades of focused malacological surveys, no addi-
tional specimens have been found. Some research-
ers (Antit et al. 2011) have even proposed that the
Tunisian shell might belong to the morphologi-
cally similar Indo-Pacific species Acteocina mucronata
(Philippi, 1849), which is already established in the
Levant Sea. This possibility further diminishes the
reliability of the Mediterranean record of A. &no-
ckeri. Therefore, until new and unequivocal material
is discovered, A. knockeri should be regarded as a
“Senegalese Guest” from West Africa rather than a
confirmed member of the contemporary Mediter-
ranean fauna.

In addition, the Senegalese Guests reported so
far are all large or medium-sized species, which are
easy to detect. Still, it is expected that the list will be
longer if more careful studies are conducted on the
Tyrrhenian associations, including smaller species.

In the present work, two small gastropods of
West African origin are reported from deposits of
the MIS 5.5 in the area of Taranto.

GEOLOGICAL FRAMEWORK

The Apulian Foreland was subjected to two
major geodynamic phases during the Pliocene and
Pleistocene (Ricchetti et al. 1992). The first phase
led to the strong subsidence of the westernmost
sectors due to subduction beneath the Apennine
Chain, resulting in the creation of the Bradanic
Trough foredeep (Doglioni et al. 1994, 1996). The
sedimentary cycle associated with the Bradanic



518

La Perna R., De Santis V. & Caldara M.

' N @ marine fauna
fine calcarenite/ * bulk sample
i calcareous sand
medium-coarse
Calca[en“ej
calcareous sand

lamination

[N

<

¢ bioclasts

Fig. 2 - Photos and stratigraphic
section of T5 outcrop. Be-
low-left: a specimen of Pinna
nobilis in life position within
the upper calcarenite layer.

EET AT

~J

Trough (Ricchetti et al. 1992; Tropeano et al. 2002)
resulted in the accumulation of coastal deposits
belonging to the Calcarenite di Gravina Formation
(Azzaroli et al. 1968), culminating in hemipelagic
silty clay deposits belonging to the Argille Subap-
pennine Formation (Azzaroli et al. 1968) (Fig. 1).
In the Middle-Late Pleistocene, the entire Apulian
Foreland experienced a regional uplift, which led to
the closure of the Bradanic Trough and the wide-
spread formation of marine terraces/palacoshore-
lines along the coastal sectors (Ciaranfi et al. 1992;
Ricchetti et al. 1992; Mastronuzzi et al. 2007).

Several studies have recognized, along the
Apulian coasts, the occurrence of terraced deposits
and palacoshorelines related to MIS 5 and, in par-
ticular, to the LIG (Dai Pra & Sterns 1977; Boenzi
et al. 1986; Hearty & Dai Pra 1992; Belluomini et al.
2002; De Santis et al. 2021, 2023, 2024).

PREVIOUS STUDIES ON THE SENEGALESE
FAUNA FROM THE IONIAN APULIA

In the Taranto area, the presence of a calcare-
nite bed characterized by Thetystrombus latus (*“conches

a Strombes” by Gignoux 1913), cropping out with
good continuity along the coast of Mar Piccolo,
transgressive on the sub-Apennine clays, has since
the 19th century attracted scholars of macrofauna
(Philippi 1836, 1844; Kobelt 1874). However, de-
tailed indications about the localities described by
these early authors are lacking,

The first record of West African species from
the Tyrrhenian deposits in the area of Taranto was
provided by Philippi (1836, 1844), who mentioned
Strombus coronatus Defrance, 1827. However, this
identification is most likely a misidentification of
Tethystrombus latus, as Strombus coronatus is a Miocene
to Early Pliocene species (Harzhauser & Kronen-
berg 2008). The two strombids are notably similar
to each other. Still, Tethystrombus coronatus differs
mainly by having a lower, sharper spire and strong,
prominent spines on the last whotl that produce a
“coronate” pattern. In contrast, T. /atus has a higher,
stouter spire and shorter spines on the last whotl
(Meco 1977; Harzhauser & Kronenberg 2008).

Kobelt (1874), again from the area of Taran-
to, reported a long list of species, including S#rombus
coronatus (i.e., Tethystrombus latus, as discussed above)
from Punta della Penna (Mar Piccolo). The citation
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of Dentalium elephantinum Linnaeus, 1758, a scaph-
opod living in the Red Sea and Indian Ocean and
mentioned as a fossil in the Italian Neogene and
Quaternary, should be referred to the extinct Fis-
sidentalinm rectum (Gmelin, 1791) (Caprotti 1979).

Gignoux (1913) provided a more compre-
hensive list of proper Senegalese species referred,
in general, to the “couches a Strombes)” but without
specifying the sites of discovery. In addition to The-
tystrombus latus, he listed Monoplex: trigonus, Polinices
lacteus, Gemophos viverratus, Conus erminens and Anada-
ra geissei (according to the updated nomenclature).
Recent geologic-stratigraphic work has been car-
ried out in the Taranto area. The lonian coast of
Apulia has reported the presence of a fauna with
Senegalese affinity. However, only Thetystronbus la-
tus has been cited (Fig. 1). Dai Pra & Stearn (1977)
recognized this species at Fronte, Casa d’Ayala,
Santa Teresiola and in the Cupi stream valley (near
Lizzano). Dai Pra & Hearty (1992) found it in the
Salento peninsula at Torre Castiglione and Torre Sa-
bea. Dai Pra (1982) found it at Torre Castiglione,
while Hearty & Dai Pra (1992) reported the species
from east of Santa Teresiola, at Fronte and from the
Salento peninsula at Torre Colimena, Torre Sabea,
Torre San Giovanni and Torre Castiglione.

More detailed reports on the Senegalese fauna
in the Gulf of Taranto deposits are from Ponte del
Re (Boenzi et al. 19806; Caldara 1987) (Fig. 1), from
which the following species were listed: Cardita rufe-
scens, Hyotissa megintyi, Thetystrombus latus, Conus ernii-
neus, Monoplex: trigonus, Acteocina knockeri and Corbula
revoluta (Brocchi, 1814), which should be excluded
from the Senegalese Guests, being a Pliocene-Pleis-
tocene species closely related to a living West Afri-
can species (Garilli 2011; Cosel & Gofas 2019).

Amorost et al. (2014) recognized Thetystrom-
bus latus at Masseria Tuglia, Masseria Abateresta and
Casa Ayala, while at the Fronte section they found it
with Polinices lactens, Conus ermineus, Gemophos viverratus
and Acteocina knockeri (Fig, 1).

De Santis et al. (2021, 2023) reported
Thetystrombus latus from Montagna Spaccata, and De
Santis et al. (2024) found it again near Lizzano, along
the Ostone stream valley (Fig. 1).

Santagati et al. (2023, 2024) studied the rich
fauna from three localities around Mar Piccolo (T5,
T13, and T17) (Fig. 1), which were sampled by re-
searchers from the University of Bari (D’Alessandro
and colleagues) at the end of the 1970s. They com-

piled a long list of species, among which those of
Senegalese origin are Thetystrombus latus, Conus erni-
neus, Fyotissa megintyi and Cardita rufescens.

MATERIAL AND METHODS

The studied material was collected in the 1970s
during campaigns on the Tyrrhenian deposits of the
Taranto area by researchers from the Dipartimento
di Scienze della Terra e Geoambientali dell’Universita
di Bari. The two specimens in the present work were
obtained from a bulk sample of approximately 12
kg, consisting of sands rich in bioclasts and fossils.
The sample was wet-sieved through 2 mm, 1 mm
and 0.5 mm screens. All fractions greater than 1 mm
were examined under a stereomicroscope. In addi-
tion to mollusks, material related to other systematic
groups occurring in the sample (cirripedes, deca-
pods, echinoderms, bryozoans, coralline algae and
scleractinians) was also sorted. All the molluscan
fauna was identified to species or genus level.

Photographs were taken using a Nikon SMZ
745T microscope, equipped with a Digital Sight DS-
Filc camera, and managed by the NIS-Elements
program. The focus stacking technique was per-
formed using the Affinity Photo program.

Acronyms and abbreviations: sh — shell,
MSTB — Museo di Scienze della Terra dell’Universita
di Bari Aldo Moro.

DATA AND RESULTS

Study section

The two gastropods of the present study
come from a locality near the eastern part of Mar
Piccolo. This locality, known in the literature as T5
(Santagati et al. 2023, 2024) (Fig; 1), was attributed to
MIS 5.5 based on the presence of Senegalese fauna
and stratigraphic correlations with the Fronte sec-
tion (Amorosi et al. 2014).

The outcrop (Fig, 2) is located south of Mas-
seria San Pietro (now Relais Histo San Pietro), to
the left of a modest river incision (40°30’8.52”N
17°18°45.74”E). Here, the “couches a Strombes” (Gig-
noux 1913) crop out for several hundred meters in
length and about 1.5 m in height.

The following Senegalese species were recog-
nized: Brachidontes puniceus, Hyotissa megintyi and Polini-
ces lactens. The base (Fig, 2a) consists of fine calcare-
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ous sands and yellowish-white silt. The macrofaunal
content is represented by species typical of sandy
bottoms of the infralittoral stage (biocoenosis of
fine well-sorted sands, SEBC sezzsu Péres 1967), such
as Spisula subtruncata (da Costa, 1778), Acanthocardia
tuberculata (Linnaeus, 1758), Peronidia albicans (Gme-
lin, 1791), Chamelea gallina Linnaeus, 1758 and Tritia
mutabilis (Linnaeus, 1758).

Toward the top, with an abrupt transition, the
deposit passes to a poorly to moderately cemented
layer (“panchina”) (Fig, 2b), consisting of medium
to coarse (bio)calcarenite/(bio)calcirudite with bio-
clasts. The faunal content is particularly rich, again
with species typical of infralittoral sandy bottoms.
In addition to the species occurring in the lower
part, the following ones were recognized: Gleymeris
nummaria (Linnaeus, 1758) and Mactra stultorum (Lin-
naeus, 1758), with the addition of many small gas-
tropods (rissoids, trochids and cerithiids) related to
vegetated bottoms (biocoenosis of the photophilic
algae, AP, or biocoenosis of the Posidonia meadows,
HP, Péres 1967). Subordinately, species indicative of
sedimentary instability (sezs# Di Geronimo, 1984)
Moerella distorta (Poli, 1791), Lembulus pella (Poli,
1791), Nucula nitidosa Winckworth, 1930, together
with species more typical of muddy bottoms, such
as Acanthocardia pancicostata (G.B. Sowerby 11, 1834)
and Dosinia lupinus (Linnaeus, 1758) are also present.
The bulk sample studied is from the less cemented
part of this layer.

Toward the top (Fig. 2¢), the (bio)calcarenite/
(bio)calcirudite ”panchina” is interrupted by a sur-
face that marks the transition to a laminated (bio)
calcarenite devoid of large fossil fragments and with
rare macrofauna. On this surface, specimens of Pin-
na nobilis (Linnaeus, 1758) are present in their natu-
ral position. In this upper part, the faunal content is
represented by species typical of low-energy envi-
ronments: Loripes orbiculatus Poli, 1791, Cerastoderma
Glancum (Bruguiere, 1789), Lucinella divaricata (Linnae-
us, 1758), Mytilaster sp., with many small gastropods
(rissoids and trochids) related to the HP and/or AP
bottoms. Few specimens of pulmonate gastropods
were also detected, such as Chondrula tridens (O.F.
Miiller, 1774) and Hygromiidae spp.

Although a detailed study of Section T5 will
be presented in a subsequent article, we can antici-
pate here that, overall, the section exhibits a regres-
sive trend, transitioning from a lower to a middle-
upper shoreface environment.

La Perna R., De Santis V. & Caldara M.

Systematics

Family Acteonidae d’Orbigny, 1842
Genus Acteon Montfort, 1810

Acteon senegalensis (Petit de la Saussaye, 1851)
Fig. 3

1851 Tornatella senegalensis Petit de la Saussaye, p. 262, pl. 8, fig. 5.
1865 Tornatella senegalensis — Reeve, pl. 3, figs. 14a, b.

1893 Actaeon senegalensis — Thrion & Pilsbry, p. 152, pl. 18, figs. 90, 91.
1910 Actaeon senegalensis — Dautzenberg, p. 56.

Material: 1 sh (MSTB 2025/1A).

Description. The shell is 17.6 mm high and
6.4 mm in width, with seven whorls, including the
protoconch, of which the last one is about two-
thirds of the total height. Whotls are convex with
deep, slightly canaliculate sutures. The paucispiral
protoconch consists of one whortl. The aperture
is pyriform, narrow, about 75% of the last whortl
height, with a thin, medially inflexed outer lip and
a narrow parietal callus. A blunt, tooth-like callus is
present on the columella. Sculpture occurs through-
out the shell surface and consists of evenly spaced,
punctate grooves with larger interspaces. In the last
whortls punctuations are conspicuous, somewhat
rectangular in shape and axially elongate, very close
to each other within each groove. At the same time,
they are more oval or roundish on the preceding
whotls. Towards the shell base, the spiral sculpture
is coarser. Growth striae are present all through the
shell surface.

Remarks. There are some discrepancies be-
tween the fossil shell and the original description of
Tornatella senegalensis (Petit de la Saussaye 1851: 262,
pl. 8, fig. 5), which was described as cylindrical in
shape, delicate and almost transparent (““Iesta elon-
gata, cylidracea, tenui, subpellucida..”), while the fossil
shell is neither particularly cylindric nor delicate,
being instead somewhat turriculate and moderate-
ly robust. In addition, the shell was illustrated as
somewhat cyrtoconoid in outline. Shell dimensions
were reported as 17 mm (height) and 6 mm (width),
in agreement with the present fossil shell.

Description and illustration of Tornatella
senegalensis given by Reeve (1865: pl. 3, figs 14a, b)
(“somewhat pyramidal... narrowly ovate... spire rath-
er sharply exerted”) match the fossil shell, except for
the higher aperture, about 90% of last whorl height.
He also remarked that it is “A very distinct species



West African molluscan species from MIS 5.5 in the Taranto area (Southern Italy)

521

Fig. 3 - Acteon senegalensis (Petit de la Saussaye, 1851) (MSTB 2025/1A). A, B: Shell (scale bar 4 mm); C: Sculpture detail (scale bar 2 mm); D.
Apical whotls (scale bar 1 mm).

of light structure, linearly grooved throughout with
great regularity”’. The description by Thrion & Pils-
bry (1893: 152, pl. 19, figs. 90. 91) remarks the thin-
ness of shell (“The elongated form, thinness of the
shell, and the obliquity of the columellar fold are
the distinguishing features of this form”), whereas
its illustration appears notably similar in outline to
the fossil shell, including the slight inflexion of the
outer lip (except for a higher aperture, about 90%
of last whorl height). All the past illustrations re-
ported above appear to depict the same species, and
the differences in shape may be due to inaccuracies
in the drawings. The fossil shell under study is re-
ferred to as the same species, despite its apparent
moderate robustness, which could be due to heavy
sediment encrustation.

Distribution. Acteon senegalensis is currently
known from Angola (Rolan & Ryall 1999), Gambia,
Senegal and Mauritania (Petit de la Saussaye 1851;
Reeve 1865; Thrion & Pilsbry 1893; Dautzenberg
1910). The northernmost record is from the Ras
Nouadhibou peninsula (Cap Blanc) (northern Mau-
ritania, latitude 21°N).

Acteon maltzani Dautzenberg, 1910
Fig, 4

Actaeon (Amathis) senegalensis Maltzan, 1885: p. 29 - non Acteon senega-
Jensis (Petit de la Saussaye, 1851).

Acteon maltzani Dautzenberg, 1910: p. 56, pl. 1, figs. 1, 2 (nomen novum,)

Acteon maltzani - Valdés & Héros, 1998: p. 698, fig. 1B (syntype).

Material: 1 sh (MSTB 2025/1B).
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Fig. 4 - Acteon maltzani Dautzenberg, 1910 (MSTB 2025/1B). A, B: Shell (scale bar 2 mm); C: Apical whotls (scale bar 1 mm).

Description. The shell is 3.9 mm high and
1.7 mm in width, with six whotls, including a pro-
toconch, of which the last one is approximately
two-thirds of the total height. Whortls are convex
with slightly canaliculate sutures. The paucispiral
protoconch consists of 1.5 whotls. The aperture is
narrow, oval-elongate and oblique, measuring ap-
proximately 75% of the last whorl height. The inner
characters of the aperture cannot be seen because
of the cemented infilling, The sculpture consists of
thin, punctuate, spaced grooves on the last whotl,
leaving the subsutural area smooth, and becom-
ing coarser on the shell base. On the penultimate
whotl, one suprasutural punctate groove is pres-
ent. Interspaces are much broader than grooves. A
faint punctuate groove can be seen in the preceding
whotl. Punctuations are oval, conspicuous, separat-
ed from each other within each groove but tending
to become fused to each other towards the shell

base. Delicate growth striae are present all through
the shell surface.

Remarks. Maltzan (1885: 29) described A¢-
taeon (Amathis) senegalensis from the Island of Gorée
(off Cape Verde, Senegal). Being the name preoc-
cupied by Tornatella senegalensis Petit de la Saussaye,
1851, Dautzenberg (1910: 56, pl. 1, figs. 1, 2) re-
placed it with Actaeon maltzani and illustrated the
species (reported from off Rufisque, Senegal) for
the first time. This nomenclatural history was re-
ported by Valdés & Héros (1998: 698, fig. 1B), who
also illustrated a syntype of _A. maltzan:.

More recently, Rolan (2005) and Ortea &
Moro (2018) reported A. maltzani from the Cape
Verde Islands, providing illustrations and observa-
tions on the soft parts.

Amathis A. Adams, 1861, to which the spe-
cies was initially assigned in subgeneric rank, is now
considered a synonym of Agatha A. Adams, 1860,
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and belongs to the Pyramidellidae (Schander et al.
1999).

The fossil shell differs from the illustrated
specimens only by being slightly more slender, due
to a higher spire. In the syntype illustrated by Valdés
& Héros (1998), there are two subsutural punctuate
grooves on the penultimate whorl, instead of one as
in the fossil shell.

Due to the cemented sediment infilling, the
apertural characters are not visible. However, the
species has a small tooth-like columellar callus, as
in the original description (“parete aperturali callo tenni
obtecta” (Maltzan 1885).

Distribution. _Acteon maltzani has been re-
ported from Angola (Rolan & Ryall 1999), Senegal
(Dakar region) and Cape Verde (Dautzenberg 1910;
Rolan 2005; Ortea & Moro 2008). It is also known
from the Sao Tomé and Principe Archipelago (Avila
2024, pers. comm.).

Di1SCUSSION AND CONCLUSIONS

Acteon senegalensis and A. maltzani are the first
acteonids recorded as Senegalese Guests in the Me-
diterranean LIG. The Acteonidae include about 110
living species (Gobbleler & Klussmann-Kolb 2010),
with a wide distribution, both geographically and
bathymetrically (OBIS), and generally feeding on
polychaetes (Yonow 1989).

Despite the “Senegalese” attribute for the
tropical species that colonized the Mediterranean
during the LIG, there is growing evidence of the
importance of the Macaronesian islands in the di-
spersal route of these species (Meco et al. 2002;
Avila et al. 2009; Avila et al. 2015; Melo et al. 2022,
2023). Macaronesia comprises several volcanic ar-
chipelagos (Cape Verde, Canary Islands, Selvagens
Islands, Madeira, and Azores) in the North Atlan-
tic, located between approximately 14° N and 33°
N. Among them, Cape Verde is the southernmost
archipelago (600-850 km off Cap-Vert). The pre-
sence of tropical species is documented in the MIS
5.5 deposits of Macaronesia, spanning from Cape
Verde to the Azores (Muhs et al. 2014; Avila et al.
2015; Melo et al. 2022). The Mediterranean, there-
fore, represented the northernmost position in the
dispersal route of this climatically driven faunistic
flow. Instead of, or in addition to a long-shore dif-
fusion along West Africa, a “stepping stone” model

has been hypothesized (Melo et al. 2022), in which
the Macaronesia islands acted as springboards for
northward dispersal. This hypothesis opens the
possibility that some of the Senegalese Guests ori-
ginated from Macaronesian populations, rather than
from West Africa. This could be the case for Aczeon
maltzani, which is known to thrive at Cape Verde
and in the Gulf of Guinea (Sao Tomé and Principe
archipelagos).

As discussed by Albano et al. (2024), the mo-
dern interglacial conditions (MIS 1) and anthropo-
genic global warming would allow some tropical
species to spread into the Mediterranean, as is hap-
pening with several Indo-Pacific species through the
Suez Canal (Lessepsian species) (e.g., Khalil et al.
2025). The northward diffusion of tropical species
would be inhibited by the presence of the NW Afri-
can Upwelling System, extending from Cap Blanc
to Morocco (Pelegti & Benazzouz 2015), which
acts as a thermal barrier for tropical species and is
hypothesized to have been weaker during the LIG
(Melo et al. 2022; Albano et al. 2024). The biogeo-
graphic model proposed for the MIS 5.5 by Melo
et al. (2033: fig, 0) is actually more similar to that
of the Early Pliocene than to the modern one, with
the tropical Mediterranean West African Province
extending north up to the Canaries and Selvagens,
including the northernmost part of the Ibero-Mo-
roccan Gulf and the Mediterranean. Conversely, in
the present day, the Moroccan coasts and the Medi-
terranean host the subtropical Mediterranean-Mo-
roccan Province.

It has been suggested (Melo et al. 2022, 2023;
Avila et al. 2009, 2015) that the northward diffusion
of tropical species occurred during the last phase
of glacial Termination II, specifically at the glacial-
interglacial transition between MIS 6 and MIS 5.5
(140-130 ky), when oceanographic barriers such as
the Canary Current were weakened, thus generating
temporary windows for the northward dispersal of
marine species.

The role of larval development in range ex-
pansion processes during the climatic phases of
the Quaternary has been pootly investigated (e.g,,
Raffi 1986; Urra et al. 2023). The bivalve Arctica
islandica (Linnaeus, 1767), the best known of the
Northern Guests during the glacial phases in the
Mediterranean Pleistocene (Malatesta & Zarlenga
1986; Raffi 19806), has planktotrophic larval deve-
lopment (Cargnelli et al. 1999), as does Tethystronzbus
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latus (Carpenter & De Angelis 2010), typical repre-
sentative of the Senegalese Guests. As is known,
the planktotrophic larval development offers the
greatest possibilities of diffusion (Scheltema 1977;
Jablonski & Lutz 1983). However, both cold and
warm faunistic flows in the Mediterranean Pleisto-
cene include species with non-planktotrophic lar-
val development, as is the case with the two species
herein discussed, whose short protoconchs (1-1.5
whotls) are indicative of this type of development.
Interestingly, Avila et al. (2009) found a similar pro-
portion of planktotrophic and non-planktotrophic
species among the thermophilic prosobranchs that
locally disappeared at Santa Maria Island (Azores)
during the Last Glacial, in contrast to the figures
for the Recent malacofauna, where planktotrophic
species strongly prevail. The authors assume that
these species must have arrived in the Azores du-
ring or shortly before MIS 5.5, due to the presen-
ce of temporary sea-surface currents (no longer in
existence) that allowed the northward dispersal of
warm-water species, either via planktotrophic larvae
ot by rafting. A similar model could thus explain the
occurrence of non-planktotrophic species among
the Senegalese Guests in the Mediterranean Sea.
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