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de Ecuador (Mollusca: Achatinidae)

Abstract

The genus Zoniferella includes six taxa of land snails from Colombia and Ecuador, about
which little has been published beyond their original descriptions. In this paper, we
present new records of Zoniferella vespera (Jousseaume, 1887), expanding its range
across northwestern Ecuador. We provide the first description of the colouration in life
for Zoniferella snails and we comment on the taxonomy of some species of Zoniferella,
recognising the synonymy of Z riveti (Germain, 1907) with Z. vespera but calling for further
integrative analyses before recognising further synonyms between species of the genus.
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Resumen

El género Zoniferella incluye seis taxones de caracoles terrestres de Colombia y Ecuador,
sobre los cuales se ha publicado poco més alld de sus descripciones originales. En
este trabajo, presentamos nuevos registros de Zoniferella vespera (Jousseaume, 1887),
ampliando su area de distribucion en el noroccidente de Ecuador. Proporcionamos la
primera descripcion de la coloracion en vida para los caracoles Zoniferellay comentamos
la taxonomia de algunas especies de Zoniferella, reconociendo la sinonimia de Z. riveti
(Germain, 1907) con Z. vespera, pero llamando al desarrollo de mas anélisis integradores
antes de reconocer otras sinonimias entre especies del género.

Keywords: Andes, distribucion, coloracién, Synapterpes, taxonomia

Zoniferella Pilsbry, 1906 was described as a subgenus of Synapterpes Pilsbry, 1896 and later
recognised as a distinct genus [5,6]. Zoniferella are land snails characterised by a fragile,
thin, glossy greenish-black shell, varying from yellowish olive green on the apex to dark
greenish-black on most of the shell, having white stripes. Size, number of whorls, and
stripes vary according to the species, and soft anatomy remains unknown [3]. Six taxa of
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Zoniferella have been described: Zoniferella albobalteata (Dunker, 1882) (type species by
original designation), Z vespera (Jousseaume, 1887), Z. riveti (Germain, 1907) and Z riveti
var. bizonalis (Germain, 1907), Z bicingulata (Fulton, 1908), and Z. pilsbryi (Fulton, 1908), the
latter being assigned to Zoniferella with uncertainty in its original description.

Hidalgo [29] suggested that Z vespera and Z. riveti were junior synonyms of Z
albobalteata, a situation also suggested by Cisneros-Heredia and Valencia [9]. The latter
authors also reported that Z bicingulata could be a synonym of Z riveti var. bizonalis.
These synonymies were later officially proposed by Breure et al. [10], who only stated that
“differences between Dunker’s species and the two taxa of Jousseaume and Germain are
so slight, that we fail to see why they should be kept separate” and did not present any
justification for the synonymy of Z riveti var. bizonalis with Z. bicingulata.

Herein, we present new distributional records of Zoniferella in Ecuador, expanding its
range across northwestern Ecuador, providing the first descriptions of its morphological
and colouration variation, and commenting on the taxonomy of the genus.

Figure 1. Specimen of Zoniferella vespera from Otonga Reserve, province of Cotopaxi, Ecuador, deposited at the
Museo de Zoologia (ZSFQ), Universidad San Francisco de Quito USFQ.
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Figure 2. Variation of colouration in life of Zoniferella vespera. Top: Otonga Reserve, province of Cotopaxi,
Ecuador, photo by R. Valencia. Bottom left: Un Poco de Chocé Reserva, Pachijal, province of Pichincha, Ecuador,
photo by jOrdis, iNaturalist (CC-BY-NC). Bottom right: Estacién Mindo USFQ, province of Pichincha, Ecuador, photo
by Giovanni Ramén, iNaturalist (CC-BY-NC-SA)

Two individuals of Zoniferella were found at the Otonga Reserve (0°26'24"S, 78°43'19"W,
1815 m), county of Sigchos, province of Cotopaxi, Republic of Ecuador, on top of leaves
of Melastomataceae and Araceae, in a very narrow, steep, and rocky ravine covered
by old-growth dense forest, near the main station house, on 28 May 2021 by Roberto
Valencia (Fig. 1-2). The snails were photographed alive. One specimen was deposited
at the Museo de Zoologia, Universidad San Francisco de Quito, Ecuador (ZSFQ) (Fig.
1). Photographs of one of these snails were posted in iNaturalist [11] (Fig. 2), where
initial generic identification was provided. We confirmed the generic identification
and restricted the species to Z vespera, based on information provided by Pilsbry,
Jousseaume and Cousin [1,3,12] and examination of photographs of the holotype
[13]. Snails were identified as Zoniferella vespera due to the presence of the following
diagnostic characteristics: shell ovate-acuminate, thin, delicate, very glossy, decorated
with very thin irregular ridges; 6 whorls; spire long, conic; apex obtuse; aperture oval;
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peristome simple, acute; columellar margin straight; shell colouration dark green,
getting paler towards the apex, with a circular white conspicuous band on the last whorl
and columellar margin whitish [1,3,12]. The new specimen is slightly more globular and
smaller than the holotype, but we consider that these differences are due to intraspecific
variation (Fig. 2). Observations of snails matching this diagnosis of Z vespera have been
reported in iNaturalist from several localities in northwestern Ecuador: valley of Mindo
and surrounding mountains, Pachijal, Mashpi, province of Pichincha; and San Francisco
de las Pampas, province of Cotopaxi (Fig. 2-3, Table 1).

80'0;0"W 78“0.'0"W

N

A

COLOMBIA
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Figure 3. Map of northwestern Ecuador showing the type locality (black square) and other known localities
(white squares) of Zoniferella vespera, and the type locality of Z. riveti and Z. riveti var. bizonalis (black circle).
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Table 1. Known localities of Zoniferella vespera (Jousseaume, 1887) and Z riveti.

= £ 5= ] = & = B
S 2 =3 £ i § Ef 2
S a2 S

ZJoniferella vespera Patifio 2018 | 2018 Mindo, valley of Pichincha | FEcuador | -0.082382 | -78.732394 | 0357 | 1700 | https://www.inaturalist.org/observations/17046546
ZJoniferella vespera Schon, ML | 2017 | 2022 Mindo, valley of Pichincha | Ecuador | -0.068408 | -78.765328 | 2.73 | 1300 | https://www.inaturalist.org/observations/104455797
ZJoniferella vespera jOrdis 2020 | 2020 Pachijal, Un Poco de Chocd Pichincha | Ecuador | 0.052973 | -78.84228 | 0.004 | 1170 | https://www.inaturalist.org/observations/66893276
Zoniferella vespera | Cianferoni, F. | 2009 | 2020 San Francisco de las Pampas Cotopaxi | Ecuador | -0.41994 | -79.00623 | 1.5 | 2000 | https://www.inaturalist.org/observations/62317763
Joniferella vespera Gelis, R 2018 | 2018 Mindo, valley of Pichincha | FEcuador | -0.090101 | -78.732673 | 0.244 | 1700 | https://www.inaturalist.org/observations/17060451
ZJoniferella vespera aguilargm | 2019 | 2020 Séptimo Paraiso Pichincha | Ecuador | -0.030523 | -78.766507 | 0.647 | 1600 | https://www.inaturalist.org/observations/45556832
Zoniferella vespera VizcaraS | 2014 | 2020 Mashpi Lodge Pichincha | Ecuador | 0.165901 | -78.877605 | 0.212 | 900 https://www.inaturalist.org/observations/40932386
Zoniferella vespera sabugs | 2020 | 2020 Séptimo Paraiso Pichincha | Ecuador | -0.028831 | -78.762188 | 0.263 | 1600 | https://www.inaturalist.org/observations/37584288
Joniferella vespera Grijalva, S | 2019 | 2019 Estacion Mindo USFQ Pichincha | Ecuador | -0.035311 | -78.752791 | 0.05 | 1600 | https://www.inaturalist.org/observations/21849408
Joniferella vespera wouter-oe | 2019 | 2019 Pachijal, Un Poco de Chocd Pichincha | FEcuador | 0.052339 | -78.843231 ? 1100 | https://www.inaturalist.org/observations/20837253
Zoniferella vespera Valencia, R | 2021 | 2021 Reserva Otonga Cotopaxi | FEcuador | -0.41667 | -79.01667 | 1.65 | 1900 | https://www.inaturalist.org/observations/84233579
Joniferella vespera Falero,D | 2019 | 2019 Mindo, valley of Pichincha | FEcuador | -0.08223 | -78.733098 | 0.019 | 1700 | https://www.inaturalist.org/observations/32975401
ZJoniferella vespera Gelis,R | 2020 | 2020 Mindo, valley of Pichincha | Ecuador | -0.078526 | -78.731235 | 0.404 | 1600 | https://www.inaturalist.org/observations/47932409
Joniferella vespera Ramon,G | 2021 | 2021 Mindo, valley of Pichincha | Ecuador | -0.048717 | -78.775198 | 2.17 | 1300 | https://www.inaturalist.org/observations/82077716
ZJoniferella vespera Cousin 1887 | Los Puentes, type locality of Zoniferella vespera | Pichincha | Ecuador | 0.045833 | -78674167 | 2 1500
ZJoniferella riveti Rivet 1907 | SanTadeo, type locality of Zoniferellariveti | Pichincha | Ecuador | -0.0291 -78.7526 2 1700
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Colouration in life of Z vespera has not been described. Individuals of Z vespera
from the Otonga Reserve had the sole and border of foot yellowish cream, dorsal
surfaces of the foot and head dark purplish, and tentacles bright orange (Fig. 2). This
colouration in life is observed in other individuals reported in iNaturalist, with some
intraspecific variation observed by some individuals having a whitish or orange band
running towards the back from the base to each tentacle, and the tentacles coloured
yellowish cream as the border of foot (Fig. 2). The colouration in life of the shell is like
the coloration in preservation, but some individuals may look almost black.

Zoniferella vespera, Z. albobalteata, and Z. riveti are very similar, as indicated by Hidalgo
[29] and Breure et al. [10]. Subtle differences in length (13-21 mm), number of whorls
[6-7], and columella shape (straight or twisted) have been used to separate them.
Zoniferella albobalteata was diagnosed from Z vespera by its smaller length (13 mm
vs. 17 mm in the holotype of Z vespera) and a subreflexed columella (straight in Z.
vespera) [3,7]. Zoniferella riveti was diagnosed from Z vespera by having 7 whorls,
a larger size (21 mm), a more slender shape, and a twisted columella [2,14]. The
specimens of Zoniferella from Otonga are intermediate in size between Z. albobalteata
and Z vespera but smaller than Z riveti and have a straight columella like the one
reported for Z. vespera. These differences would seem to correspond to intraspecific
variation of a single species, suggesting the possibility that Z. vespera and Z. riveti
are junior synonyms of Z albobalteata. However, Z. albobalteata is currently known
only from its type locality in “sylvis humosis prope Pasto Columbiae” (= humid forests
near Pasto, Colombia) [3,7], about 180 km N from the known range of Z. vespera. The
type locality of Z albobalteata is separated from the known range of Z vespera by
large rivers that are major biogeographic barriers (Patia-Guaitard, San Juan-Mira-
Mataje, Santiago, Esmeraldas-Guayllabamba) and are in different biogeographic
regions [15,16]. Complex diversification processes resulting in cryptic speciation have
been reported in the geologically and biogeographically heterogeneous regions of
northwestern Ecuador and southwestern Colombia [17-25]. Thus, at the moment,
we do not follow Breure et al. [10] proposal to recognise Z. vespera as a synonym of
Z. albobalteata and call for integrative taxonomic analyses that include topotypic
material of Z albobalteata. On the other hand, we agree with the synonymy of Z
riveti with Z. vespera due to their similar morphology and colouration and that the
type locality of Z riveti (“Cerro de San Tadeo, chemin de Pachajal [sic]”= San Tadeo,
road to Pachijal) is about 10 km W from the type locality of Z vespera and within its
distribution range.

Zoniferella vespera (Jousseaume, 1887)

Mesembrinus vesperus Jousseaume, 1887: 168, pl. 3, fig. 2.
Mesembrinus vesperus—[12]: 234; [26]: 57.

Bulimulus visendus—I[271. 47-49; [28]: 247-248

Bulimulus visendus var. vesperus—[29]: 131

Synapterpes (Zoniferella) vesperus—(3]: 234, pl. 37, fig. 91
Synapterpes vesperus—(2]: 61; [14]: C48.

Synapterpes (Zoniferella) riveti Germain, 1907: 60. [10]
Zoniferella vespera—I[6]: AphialD 995660
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The other three species of Zoniferella are easily differentiated from Z vespera due to their
colouration. Zoniferella riveti var. bizonalis and Z. bicingulata differ from Z vespera by having
two white bands on the last whorl, one of which further continues along the other whorls
(one band in Z vespera, restricted to the last whorl) [2,8,14]. Zoniferella pilsbry is separated
from Z vespera by having the lower whorls with narrow green spiral bands alternating
with narrow white bands, eight whorls, and longer length (26 mm) [3]. Zoniferella riveti var.
bizonalis and Z. bicingulata were not compared in their original descriptions because they
were published a year apart [2,8]. Based on the data provided in their descriptions and
photographs of the holotypes [30,31], they would differ in the number of whorls (6%2-7V5)
and the shape of the second white band (narrower than the first band in Z r. bizonalis and
the same size in Z bicingulata). Unfortunately, the type locality of Z bicingulata was not
specified, cited only as Ecuador [8]. We suggest that their synonymy (as Z bizonalis), as
proposed by Breure et al.[10], also requires an integrative taxonomic approach to evaluate
if their differences are only due to colour variation.

Photographs reported in iNaturalist of individuals with two bands on the last whorl
(Z. riveti var. bizonalis / Z. bicingulata) usually differ by having the tentacles completely
dark like the dorsal surfaces of foot and head, except for the eyes that are cream (Fig. 4).
However, one individual showing two bands has the same colouration described for
Z. vespera [32]. Another has tentacles completely cream-coloured and a whitish band
running towards the back from the base to each tentacle [33] (Fig. 4).

Figure 4. Variation of colouration in life of Zoniferella riveti var. bizonalis / Z. bicingulata. Photos by Barna Takats
(top left), Seth Ames (top right), Ben Stegenga (bottom left), Eduardo Obando (bottom right), iNaturalist
(CC-BY-NQ).
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Extensive habitat changes and loss across Ecuador have most probably threatened
and pushed several snail species towards extinction. Montane cloud forests on the
northwestern Andean slopes of Ecuador, the habitat of Zoniferella vespera, have
been deeply affected by deforestation for timber extraction, agricultural expansion,
and mining projects, with few old-growth forest fragments remaining in the region.
Information on the diversity, ecology, and biogeography of terrestrial snails of Ecuador
is deficient. Aside from works by Abraham Breure, Francisco Borrero, Modesto Correoso,
and collaborators [10,34-39], little has been published on the fauna of terrestrial snails
from Ecuador recently.
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