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ABSTRACT. Terrestrial isopods are a group of peracarid crustaceans characterized by remarkable taxonomic
diversity,and Brazil has a large number of recorded species. In this contribution, three new species of terrestrial
isopods are described from caves in the municipality of Florianépolis, Santa Catarina, Brazil. Additionally, the
distribution of Atlantoscia meloi Campos-Filho & Araujo, 2015, Benthana picta (Brandt,1833) (Philosciidae),and
Pudeoniscus birabeni Vandel, 1963 (Pudeoniscidae) is expanded to include caves in Florianépolis. Our findings
also reveal the first troglobitic species from the island of Florianépolis and the second of the genus. Finally, a

~
T,
o
—ll
=
=
N

e
Y0
A
o
o
N
—
o
(S
=
(e
=
)
=]
—_
<
o
=
-—
<
=
=
(<P}
-—
=
—
(e
<

distribution map, an identification key, and photographs of the recorded species are provided.

KEYWORDS. Crustaceans, granite caves, taxonomy, troglobitic, troglophilic.

INTRODUCTION

Terrestrial isopods (Oniscidea) represent the only lin-
eage of crustaceans fully adapted to terrestrial life (Hornung
2011, Taiti et al. 2018). This group comprises more than 4,000
species, in more than 500 genera and 38 or 39 families, distrib-
uted in almost all terrestrial habitats, including subterranean
systems (Schmalfuss 2003, Sfenthourakis and Taiti 2015,
WORMS 2025). In caves, terrestrial isopods are often common
and abundant due to the availability of resources (plant debris
and guano) and shelter (moist sediment deposits; Trajano
and Bichuette 2010, Campos-Filho et al. 2014, Fernandes et al.
2019), making them key components of the soil fauna and con-
tributing to soil formation and nutrient cycling (Abd El-Wakeil
2015, Spaldofiovd and Frouz 2014, Zimmer and Topp 1999).
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In South America, Oniscidea is represented by approx-
imately 500 species, with over 250 species recorded from
Brazil (Boeger et al. 2024). Moreover, about 110 species have
been reported from subterranean habitats (Schmalfuss 2003,
Campos-Filho et al. 2014, 2015, 2020, 2022a, 2022b, 2023a,
2023b, Ocampo-Maceda et al. 2022, Cardoso et al. 2023,2024,
2025, Lopez-Orozco et al. 2024a, 2024b, 2024c¢, Borja-Arrieta
et al. 2025, Galo et al. 2025). However, many regions of the
country, particularly insular environments, remain poorly
surveyed in terms of taxonomic inventories, and the taxo-
nomic impediment continues to represent a major limitation
to biodiversity assessment (Ebach et al. 2011, Campos-Filho
et al. 2014, 2020, Coleman 2015).

To date, 34 terrestrial isopod species have been re-
corded from the state of Santa Catarina (Campos-Filho et
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al. 2018a), underscoring the region’s significance in terms of
biodiversity and potential endemism. Floriandpolis Island,
located in the state of Santa Catarina, constitutes a particu-
larly valuable area for investigating isopod diversity owing
to its mosaic of coastal, subterranean, and Atlantic Forest
habitats. Islands often function as reservoirs of biodiversity
and centers of speciation, often supporting lineages with
high levels of endemism (CANARI 2020). Consequently,
biodiversity studies are crucial for informing conservation
priorities, particularly in subterranean ecosystems, which are
increasingly threatened on a global scale (Nanni et al. 2023).

The present study aims to describe three new species
of terrestrial isopods from caves on Floriandpolis Island,
belonging to the genera Alloniscus Dana, 1854 (Alloniscidae),
Alboscia Schultz, 1995 (Philosciidae), and Novamundoniscus
Schultz, 1995 (Dubioniscidae). Additionally, the distribution
of Benthana picta (Brandt, 1833), Atlantoscia meloi Cam-
pos-Filho & Araujo, 2015 and Pudeoniscus birabeni Vandel,
1963 is expanded, and a taxonomic key is provided.

MATERIAL AND METHODS

The municipality of Floriandépolis (27°35’49”S,
48°32’58”W) is located in southern Brazil, in the state of
Santa Catarina. Its territory covers approximately 671.6 km?
and possesses significant speleological heritage, with 206
subterranean cavities (SBE 2025) (Fig. 1). The region has a
subtropical climate, classified as humid mesothermal, with
an average annual temperature of 20.1 °C, and an average
annual precipitation of approximately 1,462 mm (Caruso
1983). The vegetation cover is predominantly characterized
by Atlantic Forest on the slopes, along with the presence
of mangroves, extensive dunes, beaches, and dense om-
brophilous forest (Caruso 1983, Veado 2004). Additionally,
Floriandpolis contains numerous small hydrographic basins,
including those of the Ratones, Saco Grande, Itacorubi, and
Tavares rivers (PMF 2009).

The specimens were collected from six caves: Gruta
das Pedras Grandes, Gruta da Praia Brava (Fig. 2A), Gruta
da Laje, Gruta Monte Verde, Gruta do Saco Grande (Fig. 2B),
and the Sistema de Cavernas da Agua Corrente (Fig. 1). These
cavities, formed in igneous rocks (Granito Ilha), belong to
the Pedras Grandes Suite lithostratigraphic unit (Zanini et
al. 1997). These types of cavities often form occasionally or
randomly (Hardt 2003). These rocks are alkaline and post-tec-
tonic in nature, with little or no ductile deformation (Tom-
azzoli and Pellerin 2015). The formation of granite blocks
and a network of labyrinthine conduits occupying different
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superimposed levels (Rodriguez 2011, 2017) characterize
these cavities. The walls, ceilings, and floors of these under-
ground systems are irregular and discontinuous, allowing
a range of entrances and exits for the penetration of light
and organic resources; however, at deeper levels, aphotic
zones can be found (Mochiutti and Tomazzoli 2017, 2019,
Mochiutti 2020). These habitats in granite rock represent a
minority in official cave records in Brazil,accounting for only
3% of all reported natural underground cavities (SBE 2025).
However, some caves, such as Gruta do Saco Grande, are
strongly influenced by the epigean environment, receiving
a significant influx of organic matter transported by flood-
ing (Magalhaes et al. 2021), and face multiple threats from
urban growth and expansion (Fig. 2C) (Bichuette et al. 2022).

The specimens were preserved in 75% ethanol. Mor-
phological terminology follows Schmidt (2002) and Segu-
ra-Zarzosa et al. (2022). Micropreparations were made in
Hoyer’s medium (Anderson 1954). The synonymic list includes
the original publication and only citations of records from
Brazil. Illustrations were made with the aid of a camera luci-
da mounted on Zeiss Stemi SV6 stereomicroscope and Leica
DMLS microscope. The illustrations were prepared using
GIMP software (v. 2.8), following the method proposed by
Montesanto (2015,2016). The examined material is deposited
in the Collection of the Laboratério de Estudos Subterraneos
(LES), Universidade Federal de Sao Carlos, Sao Carlos, Brazil.

TAXONOMY

Suborder Oniscidea Latreille, 1802
Alloniscidae Schmidt, 2003
Alloniscus Dana, 1854

Type-species: Alloniscus perconvexus Dana, 1854 by
monotypy.

Alloniscus erraticus Borja-Arrieta, Bichuette &
Campos-Filho, sp. nov.

Figs 1,3-5,12F
https://zoobank.org/DE2FFE7F-EE2D-4887-A983-C16740D354E2

Diagnosis. Cephalon lateral lobes well developed,
frontal line present, suprantennal line bent downwards on
middle; telson with apex rounded; antennula distal article
with 12 subapical aesthetascs plus apical pair, uropod endo-
pod inserted proximally, exopod and endopod subequals in
length, pereopod 7 ischium slightly depressed on proximal
sternal margin; pleopod 1 exopod heart-shaped, distal and
inner margins rounded.
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Figure 1. Distribution map of terrestrial isopods in the caves of Florianépolis island, Santa Catarina, Brazil: (1) Benthana

picta; (2) Atlantoscia meloi; (3) Alboscia uncinus sp. nov.; (4) Pudeoniscus birabeni; (5) Novamundoniscus rafaeli sp. nov.; (6)

Alloniscus erratus sp. nov.

Material examined. Holotype: BRAZIL -1 male, (LES
0030693), Gruta do Saco Grande, Floriandpolis Island, Santa
Catarina, 27°32’11.70”S; 48°29°48.70”W, 30.ix.2016; leg. M.E.
Bichuette, JE Gallao, D.LV.BV. Bertolini, P. Xavier. Paratype:
BRAZIL «1 male, (parts in micropreparations), (LES 0008785),
same location of the holotype, 24.i.2017,leg. JE Gallao, P. Xavi-
er; «2 females, (LES 0030692), Gruta da Laje, 27°32’12.84”S;
48°29’52.80”W, 01.v.2016, same collectors of the holotype; <2
males, (LES 0030694) same previous location, 29.xi.2016,same
collectors of the holotype; <1 female, (LES 0017942), Sistema
de Cavernas da Agua Corrente, 27°32’9.96”S; 48°29'51.72"W,
29.ix.2016, same collectors of the holotype; -1 male,1 female,
(LES 0008790), same collection data as the holotype.

Description. Maximum body length: male, 8.17 mm,
female 7.22 mm. Body outline as in Figs 3A, 12E Color (Fig
12F) light brown; cephalon and antenna with irregular un-
pigmented spots; pereonites and epimera 1-7 gradually more
pigmented on posterior portions, pereonites 1-3 with many
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unpigmented spots; pleon, telson and uropods pigmented.
Body (Fig. 3A) convex; pereonites 1 and 2 epimera directed
frontwards, 3-7 gradually more directed backwards. Dorsum
covered with fan-shaped (Fig. 3B). Cephalon (Fig. 3C) with
lateral lobes well developed, frontal line present, supranten-
nal line bent downwards on middle; eyes composed of 24
ommatidia. Pleonites 3-5 epimera outline continuous with
that of pereonite 7, acute and directed backwards. Telson (Fig.
3D) triangular, lateral sides strongly concave, apex rounded.
Antennula (Fig. 3E) triarticulate, distal article longest bear-
ing 12 subapical aesthetascs plus apical pair. Antenna (Fig.
3F) stout, surpassing posterior margin of pereonite 1 when
extended backwards; flagellum of three articles subequal in
length, third article with lateral aesthetascs. Mandibles with
molar penicil of several branches, left mandible (Fig. 4A) with
2+1 penicils, right mandible (Fig. 4B) with 1+1 penicils. Maxil-
lula (Fig. 4C) inner endite with two long hairy penicils, distal
margin slightly rounded; outer endite of 4+4 teeth, inner set

3/23
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Figure 2. (A) Entrance to Gruta Praia Brava, resurgence of the stream; (B) entrance to Gruta do Saco Grande; (C) surround-

ing vegetation of the caves, showing anthropogenic impacts.

with two teeth slightly cleft on apex. Maxilla (Fig. 4D) outer
lobe wider than inner lobe, covered with thin setae; inner lobe
rounded, covered with thick setae. Maxilliped (Fig. 4E) endite
subrectangular, distal margin slightly rounded, medial seta
surpassing distal margin, small knob-like penicil on ventral
margin without minute setae. Pereopods 1-7 long and stout,
carpus 1 with longitudinal antennal grooming brush, pereo-
pod 6 ischium and merus, and pereopod 7 base with water
conducting system; dactylus with inner claw reaching distal
margin of outer claw, dactilar and ungual setae simple. Uropod
(Fig. 4F) protopod subquadrangular, protopod and exopod
grooved on outer margin bearing glandular pores, endopod
inserted proximally,exopod and endopod subequals in length.
Pleopods 1-5 exopods with large respiratory areas (Fig. 5D-H).

Male. Pereopods 1-5 merus and carpus bearing brush
of setae on sternal margin (Fig. 5A); pereopod 7 ischium
slightly depressed on proximal sternal margin (Fig. 5B).
Genital papilla (Fig. 5C) with triangular frontal shield and
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two subapical orifices. Pleopod 1 (Fig. 5D) exopod heart-
shaped, bearing small setae along inner and outer margins
outer margin sinuous, distal and inner margins rounded;
endopod twice as long as exopod, distal portion narrow with
small setae on medial margin. Pleopod 2 (Fig. 5E) exopod
triangular, outer margin slightly concave with many small
setae along outer margin; endopod flagelliform, slightly
longer than exopod. Pleopod 3 and 4 exopods as in Fig. 5F, G.
Pleopod 5 exopod (Fig. 5H) triangular, outer margin sinuous
bearing many small setae, distal margin acute.

Distribution. It is only known from the Sistema de
Cavernas da Agua Corrente, Gruta do Saco Grande and Laje
caves, Floriandpolis Island, Santa Catarina, Brazil (Fig. 1).

Etymology. From the Latin: erraticus= wandering. The
new species name refers to its atypical or unusual distribu-
tion within cave environments.

Remarks. Alloniscus erraticus sp. nov. differs from its
closest congener, Alloniscus buckupi Campos-Filho & Cardoso,

ZOOLOGIA 43: 25058 | https://doi.org/10.1590/S1984-4689.v43.e25058 | April 27,2026
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Figure 3. Alloniscus erratus sp. nov., male, LES 0008785: (A) dorsal habitus; (B) scale-seta; (C) cephalon, fronta view; (D)
pleonite 5 and telson; (E) antennula; (F) antenna. Scale bar: A=1 mm.
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Figure 4. Alloniscus erratus sp. nov., male, LES 0008785: (A) left mandible; (B) right mandible; (C) maxillula; (D) maxilla; (E)
maxilliped; (F) uropod.
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Figure 5. Alloniscus erratus sp. nov., male, LES 0008785: (A) pereopod 1; (B) pereopod 7; (C) genital papila; (D) pleopod 1;
(E) pleopod 2; (F) pleopod 3 exopod; (G) pleopod 4 exopod; (H) pleopod 5 exopod.
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2018, in the number of ommatidia (eight vs. 24 in A. errati-
cus sp. nov.), the number and distribution of aesthetascs on
the antennula (eight vs. twelve in A. erraticus sp. nov.), the
shape of the telson apex (acute vs. rounded in A. erraticus
sp. nov.), the shape of the male pleopod 1 exopod (heart-
shaped vs. oval in A. erraticus sp. nov.) and the shape of the
male pleopod 5 exopod (outer margin slightly convex and
non-projected distal portion vs. sinuous and projected distal
portion in A. erraticus sp.nov.) (see also Campos-Filho et al.
2018c). Alloniscus erraticus sp.nov. is considered a troglophile,
due to the absence of troglomorphic characters. With the
description of this new species, the Alloniscidae family in
South America expands to three species, two of which have
been reported from Brazil, this being the southernmost.

Philosciidae Kinahan, 1857

Benthana Budde-Lund, 1908

Type-species: Philoscia picta Brandt, 1833 by subse-
quent designation (Van Name 1936).

Benthana picta (Brandt, 1833)
Figs 1,12A

Philoscia picta Brandt 1833: 183. Benthana picta; Gruner 1955: 445,
figs. 7-9. Lemos de Castro 1958: 111, figs. 78-86. Vandel 1963: 77.
Lenko 1971: 7. Souza-Kury 1998: 659. Araujo et al. 1996: 113, figs.
1-4. Araujo 1999a: 248, fig. 14. Leistikow and Wagele 1999: 14.
Araujo and Lopes 2003: 2437. Schmalfuss 2003: 53. Lopes et al.
2005: 101, Tab. 1. Costa et al. 2014: 174, fig. 3. Campos-Filho et al.
2015: 6, figs. 1,2, 9A. Zimmermann et al. 2015a: 3, Tab. 1. Bentha-
na sp; Zimmermann et al. 2015a: 3, Tab. 1. nec Philoscia picta.

Material examined. BRAZIL -3 females, (LES 0017949),

Gruta do Saco Grande, Floriandpolis Island, Santa Catarina,

27°32’11.407S; 48°29°48.48”W, 01.v.2016, leg. M.E. Bichuette,

JE Gallao, D.LV.B.V. Bertolini, P. Xavier; 1 female, (LES

0008687), 30.ix.2016, same location and previous collectors;

<1 male, 1 female, (LES 0030686), same previous location,

24.i.2017, leg. JE Gallao, P. Xavier; 1 female, (LES 30690),

Gruta das Pedras Grandes, 27°32’18.96”S; 48°29’55.68”W,

29.xi.2016, leg. M.E. Bichuette, JE Gallao, D.LV.BV. Berto-

lini, P. Xavier; <1 male, (LES 0017950), Sistema de Cavernas

da Agua Corrente, same locality and previous collectors,
27°32’9.96”S; 48°29°51.72”W, 01.v.2016; 1 female, (LES

0030687), same collection data as above; 1 female, (LES

0030689), 01.v.2016, same location and previous collectors;

«2 females, (LES 0030688), same previous location, 24.i.2017,

leg.JE Gallao, P. Xavier; «1 male, (LES 0008792), Gruta da Laje,

same locality and collectors, 27°32’12.84”S; 48°29°52.80”W,

29.ix.2016; <1 female, (LES 0008791), same locality as previ-

ous, 23.i.2017, leg. JE Gallao, P. Xavier.
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Remarks. Endemic species from South America
(Schmalfuss 2003, Campos-Filho et al. 2018a). In Brazil, this
species is recorded from the states os Espirito Santo to Rio
Grande do Sul (Campos-Filho et al. 2015). This is the first
record from Floriandpolis Island (Fig. 1).

Atlantoscia Ferrara & Taiti, 1981

Type-species: Atlantoscia alceui Ferrara & Taiti, 1981,
by original designation and monotypy.

Atlantoscia meloi Campos-Filho & Araujo, 2015
Figs1,12B
Zimmermann et al. 2015b: 704-713, figs 3-6, tabs 1-3. Zimmer-
mann et al. 2018: 475, tabs 1, 2, figs 5, 6.

Material examined. BRAZIL 2 females, (LES 0017945),
Gruta do Saco Grande, Floriandpolis Island, Santa Cata-
rina, 27°32’11.40”S; 48°29’48.48”W, 01.v.2016, leg. M.E.
Bichuette, JE Gallao, D.L.V.B.V. Bertolini, P. Xavier; <1 male,
(LES 0030675), same data from previous collection; 1
male, 2 females, (LES 0030676), same data from previous
collection; «1 male, (LES 0030679), same data from previous
collection; 1 female10 juv. (LES 0030683), same data from
previous collection; 1 female, (LES 0030684), same data
from previous collection; 1 female, (LES 0017944), same
locality and collectors as previous, 30.ix.2016; <1 male, 1 fe-
male, (LES 008698), same locality as previous, 24.i.2017, leg.
JE Gallao, P. Xavier; 1 male, (LES 0017952), Gruta da Praia
Brava, 27°23’31.92”S; 48°24°51.84”W, 02.v.2016, leg. M..E. Bi-
chuette, JE Gallao, D.LV.B.V. Bertolini, P. Xavier; <2 females,
(LES 0017946), Gruta das Pedras Grandes, 27°32’18.96”S;
48°29’55.68”W, 02.v.2016, same collectors as previous; 2
females, (LES 0030680), same data from previous collection;
1 female, 5 juv. (LES 0030682), same data from previous
collection, 1 male, (LES 0008695), Sistema de Cavernas da
Agua Corrente, 27°329.96”S; 48°29°51.72”W, 01.v.2016, same
collectors as previous; «1 male, 1 female, (LES 0030677), same
data from previous collection; 1 male, (LES 0030681), same
locality and collectors as previous, 29.ix.2016; <1 female,
(LES 0017947), 30.ix.2016, same locality and collectors as
previous, 30.ix.2016; 1 female, (LES 0017948), Gruta da Laje,
27°32’12.84”S;48°29’52.80”W, 29.ix.2016, same collectors as
previous; «1 male, (LES 0030685), same previous location,
23.i. 2017, leg. JE Gallao, P. Xavier; <1 male, (LES 0030678),
Gruta Monte Verde, 27°33°43.20”S; 48°29°6.00”W, 29.ix.2016,
leg. MLE. Bichuette, JE Gallao, D.LV.B.V. Bertolini, P. Xavier.

Remarks. Endemic species from Brazil (Campos-Filho
et al. 2018a). It has been recorded in the municipality of
Orleans, Santa Catarina (Zimmermann et al. 2015b). This

ZOOLOGIA 43: 25058 | https://doi.org/10.1590/S1984-4689.v43.e25058 | April 27,2026
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study expands the knowledge of its distribution to the island
of Floriandpolis (Fig. 1).

Alboscia Schultz, 1995

Type-species: Alboscia elongata Schultz, 1995, by orig-
inal designation and monotypy.

Alboscia uncinus Borja-Arrieta, Lopez-Orozco &
Campos-Filho, sp. nov.
Figs 1,6-8,12C
https://zoobank.org/E27DA543-45C0-43BE-BIF6-F3AA70AEB18C

Diagnosis. Cephalon with lateral lobes not developed,
frontal line absent, suprantennal line slightly bent down-
wards in middle; telson rounded apex; antennule distal
article bearing one subapical aesthetasc plus apical pair;
uropod exopod longer than endopod; pleopod 1 endopod
inner portion with subapical lobe hook-like.

Material examined. Holotype: BRAZIL <1 male (parts
in micropreparations), (LES 0017941), Sistema de Cavernas
da Agua Corrente, Florianépolis Island, Santa Catarina,
27°32'9.96”S; 48°29’51.72”W, 30.ix.2016, leg. M.E. Bichuette,
JE Gallao, D.LV.BV. Bertolini, P. Xavier; Paratype: BRAZIL
1 female, (LES 0030691), Brazil, Gruta das Pedras Grandes,
27°32’18.96”S; 48°29’55.68”W, 02.v.16, same collectors
of the holotype; <2 females, (LES 008793), Gruta da Laje,
27°32'12.847S;48°29’52.80”W, 23.1.2017, leg. JE Galldo, P. Xavier.

Description. Maximum body length: male 2.55 mm, fe-
male 2.7 mm. Body pigments absent (Fig. 12C). Body (Fig. 6A)
elongated and slender with lateral sides almost parallel; dorsal
surface smooth, bearing short, triangular scale-setae (Fig. 6B).
Noduli laterales very long (Fig. 6B); d/c and b/c coordinates as in
Fig. 6C and D, respectively. Cephalon (Fig. 6E) with lateral lobes
not developed, frontal line absent, suprantennal line slightly
bent downwards in middle; eyes absent (Fig. 6E). Pereonites
1-4 with posterior corners right-angled and posterior margins
straight, pereonites 5-7 epimera with anterior corners slightly
directed backwards (Fig. 6A). Pleon (Fig. 6A, F) narrower than
pereon with epimera reduced. Telson (6F) broad, triangular,
convex lateral margins, rounded apex. Antennula (Fig. 6G)
triarticulate, distal article bearing one subapical aesthetasc
plus apical pair. Antenna (Fig. 6H) slender, reaching second
pereonite when extended backwards; flagellum of three arti-
cles, distal article longest; apical organ short, bearing two long
free sensilla. Mandibles with molar penicil consisting of 6-7
stout branches; right mandible (Fig. 7B) with 1 + 1 penicils, left
mandible (Fig. 7A) with 2 + 1 penicils. Maxillula (Fig. 7C) inner
endite with distal margin rounded and bearing two penicils;
outer endite with four simple teeth plus accessory tooth on
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outer set, inner set of three pectinate teeth plus one bifid.
Maxilla (Fig. 7D) inner lobe rounded, covered with thick and
thin setae; outer lobe slightly wider than inner lobe, covered
with thin setae. Maxilliped (Fig. 7E) palp with two strong setae
on proximal article; endite subrectangular, medial seta strong,
distal margin with two hook-like setae, rostral surface with one
triangular seta without setose sulcus. Pereopods 1-7 merus
to propodus bearing sparse and long setae on sternal margin;
dactylus of two claws, inner claw not surpassing outer claw,
dactylar and ungual setae simple, not surpassing outer claw.
Uropod (Fig 7F) protopod subquadrangular with endopod
and exopod inserted at same level; protopod and exopod
outer margins grooved, bearing glandular pores; exopod
longer than endopod. Pleopod exopods without respiratory
structures (Fig. 8C-G).

Male. Pereopod 7 without sexual dimorphism (Fig. 8A).
Genital papilla with triangular ventral shield and two apical
orifices (Fig. 8B). Pleopod 1 (Fig. 8C) exopod ovoid; endopod
stout, about twice as long as exopod, distal portion thickset and
slightly bent outwards, bearing small setae on outer margin,
inner portion with subapical lobe hoollike (Fig. 8C). Pleopod
2 (Fig. 8D) exopod triangular, outer margin sinuous, bearing
three setae, distal margin rounded; endopod stout and longer
than exopod. Pleopod 3 and 4 exopods triangular, bearing
three long setae (Fig. 8E, F). Pleopod 5 exopod (Fig. 8G) sub-
qudrangular, outer margin convex, bearing three long setae.

Distribution. It is only known from the Gruta da Laje,
Gruta da Pedras Grandes and Sistema de Cavernas da Agua
Corrente, Floriandpolis island, Santa Catarina (Fig. 1).

Etymology. Latin. uncinus="hook like. The new species
name refers to the hook-shaped lobe in the male pleopod 1
endopod. The name is given in the nominative case.

Remarks. Alboscia uncinus sp.nov. can be easily distin-
guish from all the congener species in having a subapical
hook-like lobe on the male pleopod 1 endopod. Moreover,
into a wide comparison with the congeners, it can be dis-
tinguished from Alboscia elongata Schultz, 1995, Alboscia
silveirensis Araujo, 1999, Alboscia ornata Araujo, 1999, Albos-
cia itapuensis Araujo & Quadros, 2005 and Alboscia jotajota
Campos-Filho, Bichuette & Taiti, 2020 (Schultz 1995, Araujo
1999b, Araujo and Quadros 2005, Campos-Filho et al. 2020)
in the absence of eyes, the number of aesthetascs on the
antennula and by the shape of pleopods 1 and 2. Alboscia
uncinus sp. nov. is considered to be a troglobite due to the
presence of classic troglomorphic traits, absence of eyes and
pigmentation. This record of the new species consolidates
the first troglobitic isopod from Santa Catarina Island and
the second troglobitic species of the genus.
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Figure 6.Alboscia uncinus sp. nov., male, LES 0017941: (A) dorsal habitus; (B) scale-seta; (C) noduli laterals d/c coordinates;
(D) noduli laterals b/c; (E) cephalon, frontal view; (F) pleonite 5 and telson; (G) antennula; (H) antenna. Scale bar: A=1 mm.
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Figure 7. Alboscia uncinus sp. nov., male, LES 0017941: (A) left mandible; (B) right mandible; (C) maxillula; (D) maxilla; (E)
maxilliped; (F) uropod.
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Figure 8. Alboscia uncinus sp. nov., male, LES 0017941: (A) pereopod 7, (B) genital papilla; (C) pleopod 1; (D) pleopod 2; (E)
pleopod 3 exopod; (F) pleopod 4 exopod; (G) pleopod 5 exopod.
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Pudeoniscidae Lemos de Castro, 1973
Pudeoniscus Vandel, 1963

Type-species: Pudeoniscus birabeni Vandel, 1963, by
original designation and monotypy.

Pudeoniscus birabeni Vandel, 1963
Figs 1,12D

Pudeoniscus birabeni Vandel 1963: 91, figs 16-19. Lemos de Cas-
tro 1973: 3. Furlan 1996: 18. Souza-Kury 1998: 665. Leistikow
and Wagele 1999:43. Schmalfuss 2003: 226. Schmidt 2002: 381.
Schmidt 2003: 79, figs 100-103. Schmidt and Leistikow 2004: 78.
Souza et al.2010: 12. Appel et al. 2011: 124. Lisboa et al. 2013: 395.

Material examined. BRAZIL -1 female, (LES 0008697),
Gruta do Saco Grande, Floriandpolis Island, Santa Catarina,
27°32’11.707S; 48°29’48.70”W, 24.i.2017,leg. JE Gallao, P. Xavier.
Remarks. Endemic species from Brazil (Campos-Filho
et al. 2018a). It has been recorded from the states of Bahia,

Rio de Janeiro, Parand, Sao Paulo, and Santa Catarina (Vandel

1963, Lemos de Castro 1973, Lisboa et al. 2013, Schmidt 2003,

Campos-Filho et al. 2018b). This work extends the knowledge

of its distribution to the municipality of Floriandpolis (Fig. 1).

Dubioniscidae Schultz, 1995
Novamundoniscus Schultz, 1995

Type-species: Phalloniscus vandeli Lemos de Castro,
1960, by original designation.

Novamundoniscus rafaeli Borja-Arrieta, Carpio-Diaz
& Lépez-Orozco, sp. nov.
Figs 1,9-12E
https://zoobank.org/AB8C883E-ACIF-4AF7-BCC9-F275029FECEC

Diagnosis. Cephalon rounded lateral lobes, supranten-
nal line bent downwards in middle; eyes with 16 ommatidia;
telson apex rounded; antennule distal article bearing about
seven apical aesthetascs; uropod endopod inserted slightly
proximal, exopod twice as long as endopod; pleopod 1
exopod subrectangular and pleopod 5 exopod rhomboid.

Material examined. Holoptype: BRAZIL 1 male, (LES
0017940), Sistema de Cavernas da Agua Corrente, Florianépolis
Island, Santa Catarina, 27°32’9.96”S; 48°29’51.72”W, 30.ix.2016,
leg. M.E. Bichuette, JE Gallao, D.LV.BV. Bertolini, P. Xavier;
Paratype: BRAZIL «1 male, (LES 0030695), (parts in microprepa-
rations), Gruta da Praia Brava, 27°23’31.92”S; 48°24’51.84”W,
02.v.2016, same collectors of the holotype; <1 male, 3 females,
(LES 0030696), same data from previous collection; <1 male,
(LES 0030863), same data from the holotype collection.

Description. Maximum body length: male 3.04 mm,
female, 3.2 mm. Color light brown with typical muscle spots
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insertions; distal portion of cephalon, pereonites 1-7, pleo-
nites epimera and telson more pigmented. Body outline as
in Figures 9A, 12E. Pereonite 1 epimera directed frontwards
not surpassing cephalon, pereonites 4-7 gradually directed
backwards. Dorsal surface densely covered with fan-shaped
scale-setae (Fig. 9B). One line of small piliform noduli late-
rales per side (Fig. 9B); d/c and b/c coordinates as in Fig. 9C
and D, respectively. Cephalon (Fig. 9E) with rounded lateral
lobes, suprantennal line bent downwards in middle; eyes
with 16 ommatidia. Pleonites 3-5 epimera well developed,
acute and directed backwards (Fig. 9A). Telson (Fig. 9F)
with lateral side’s concave, apex rounded. Antennula (Fig.
9G) with distal article elongate, distal article bearing about
seven apical aesthetascs. Antenna (Fig. 9H) reaching second
pereonite when extended backwards; flagellum with first
and second articles subequal in length, third article bearing
lateral aesthetascs, apical organ bearing two long free sensil-
la. Mandibles with molar penicil with several branches, left
mandible (Fig. 10A) with 2+1 penicils, right mandible (Fig.
10B) with 1+1 penicils. Maxillula (Fig. 10C) inner endite with
two hairy penicils, distal margin rounded; outer endite with
4+4 teeth, inner set apically cleft. Maxilla (Fig. 10D) inner
lobe rounded covered with thick setae; outer lobe twice as
wide as inner lobe covered with thin setae. Maxilliped (Fig.
10E) palp with proximal article bearing two long setae;
endite subrectangular, medial seta surpassing distal margin,
distal margin slightly sinuous on ventral margin with minute
setae. Pereopods 1-7 short, carpus 1 with transverse antennal
grooming brush. Dactylus of two claws, inner claw reaching
median portion of outer claw, dactilar and ungual setae sim-
ple. Uropod (Fig. 10F) protopod subquadrangular, protopod
and exopod grooved on outer margin, exopod twice as long
as endopod, endopod inserted slightly proximal.

Male. Pereopods 1 and 7 without sexual dimorphism
(Fig. 11A, B). Genital papilla (Fig. 11C) with triangular ven-
tral shield, papilla longer than ventral shield bearing two
subapical orifices. Pleopod 1 (Fig. 11D) exopod subrectangu-
lar, twice as long as wide, inner margin concave, outer margin
convex; endopod elongated, directed outwards, bearing
small setae on medial portion. Pleopod 2 (Fig. 11E) exopod
triangular, outer margin concave bearing one short setae;
endopod distinctly longer than exopod. Pleopod 3 and 4
exopods (Fig. 11F, G) triangular, outer margin almost straight
bearing setae. Pleopod 5 exopod (Fig. 11H) rhomboid, outer
margin almost straight bearing four setae.

Distribution. It is only known from the type localities,
the Sistema de Cavernas da Agua Corrente and the Praia Bra-
va Cave, Floriandpolis Island, Santa Catarina, Brazil (Fig. 1).
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Figure 9. Novamundoniscus rafaeli sp. nov., male, LES 0030695: (A) dorsal habitus; (B) scale-seta; (C) noduli laterals d/c
coordinates; (D) noduli laterals b/c; (E) cephalon, frontal view; (F) pleonite 5 and telson; (G) antennula; (H) antenna. Scale
bar: A=1 mm.
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Figure 10. Novamundoniscus rafaeli sp. nov., male, LES 0030695: (A) left mandible; (B) right mandible; (C) maxillula; (D)
maxilla; (E) maxilliped; (F) uropod.
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Figure 11. Novamundoniscus rafaeli sp. nov., male, LES 0030695: (A) pereopod 1; (B) pereopod 7; (C) genital papilla; (D)
pleopod 1; (E) pleopod 2; (F) pleopod 3 exopod; (G) pleopod 4 exopod; (H) pleopod 5 exopod.
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Figure 12. Habitus: (A) Benthana picta; (B) Atlantoscia meloi; (C) Alboscia uncinus sp. nov.; (D) Pudeoniscus birabeni; (E)
Novamundoniscus rafaeli sp. nov.; (F) Alloniscus erratus sp. nov. Scale bars: 1 mm.
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Etymology. The new species name is after Rafael
Augusto Sotana de Souza, for all his collaboration and
support to the Laboratorio de Estudos Subterraneos (LES),
Universidad Federal de Sao Carlos.

Remarks. Novamundoniscus rafaeli sp. nov. is easily
distinguished from its congeners by its compound eyes
consisting of 16 ommatidia, antennula bearing seven apical
aesthetascs, and the shape of male pleopod 1 and 5 exopods.
Novamundoniscus rafaeli sp.nov. it is considered a troglophile,
due to the absence of troglomorphic characters. With the
registration of this new species, the genus increases to 13
species in the South America.

Key to cave species of Oniscidea from Florianépolis Island

1. Animal with conglobation ability and epimera of

pereonite 1 with dorsolateral furrow ..........cececeeeeveennee
Pudeoniscus birabeni Vandel, 1963
1. An1ma1 without conglobation ability and epimera of

pereonite 1 without dorsolateral furrow .................... 2
2. Eyes present . 3
2. Eyes absent........ceceue.... Alboscia uncinus Borja-Arrieta,
Lépez-Orozco & Campos-Filho, sp. nov.
3. Pleopods 1-5 exopods with respitory areas................ 4

3’ Pleopods 1-5 expods without respitory areas...............
Novamundoniscus rafaeli Borja-Arrieta, Carpio-Diaz &
Lépez-Orozco, sp. nov.

4.  Frontal line present..Alloniscus erraticus Borja-Arrieta,
Bichuette & Campos-Filho, sp. nov.

4. Frontal line absent........ . 5

5. Pleopod 1 exopod with dentlform protrusion long
with low indentation and simple apical part................

Benthana picta (Brandt, 1833)

5. Pleopod 1 exopod heart-shaped, inner margin slightly
concave on distal portion, outer margin concave bear-
ing and rounded apex...
........... Atlantoscia meloi Campos-Filho & Araujo, 2015

DISCUSSION

In recent years, the cave-dwelling Oniscidea fauna
in Brazil has been primarily studied in the states of Bahia,
Minas Gerais, and Sao Paulo (Campos-Filho et al. 2022a,
2022b,2023a,2023b, Lopez-Orozco et al. 2024a,2024b, 2024c¢).
However, no studies have focused on the biodiversity of these
crustaceans in subterranean systems of insular regions. The
only available studies on insular areas are those by Araujo
and Taiti (2007) and Souza et al. (2013), which describe and
record species from epigean habitats on the islands of Rocas
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Atoll, in the state of Rio Grande do Norte, and Trindade, in
the state of Espirito Santo, respectively.

Our results indicate that Floriandpolis Island offers
ideal conditions for Oniscidea diversification due to its
environmental heterogeneity. Moreover, subterranean
environments play a key role in the speciation process by
promoting isolation and the availability of microhabitats
(Trajano and Bichuette 2010, Fernandes et al. 2019).

To date, Alboscia has a restricted distribution in South
America, with records only from Paraguay and Brazil (Schul-
1z 1995, Araujo 1999b, Araujo and Quadros 2005, Campos-Fil-
ho et al. 2020). As noted by Leistikow (2001), the genus is
possibly related to Prosekiini; however, its phylogenetic
relationship with other genera within the family Philosciidae
remains uncertain (Araujo and Quadros 2005). Most species
are epigean; only Alboscia jotajota Campos-Filho, Bichuette
& Taiti, 2020 is considered troglobitic. This species differs
from Alboscia uncinus sp. nov. in the number of aesthetascs
on the antennula, the shape of the exopods, and the absence
of eyes. The latter characteristic, along with depigmentation
and the absence of individuals in the external environment,
categorizes it as troglobitic.

Novamundoniscus comprises 12 species reported from
Venezuela and Brazil (Schmalfuss 2003, Boyko et al. 2025).
In Brazil, its distribution includes the states of Amazonas,
Bahia, Goids, Mato Grosso, Minas Gerais, Pard, Rio de Janei-
10, Rio Grande do Sul, and Tocantins, with species adapted
to both epigean and hypogean habitats (Souza-Kury 1998,
Schmalfuss 2003, Campos-Filho et al. 2014, 2018d, 2023a,
Boyko et al. 2025). However, the diversity of this group may
be underestimated due to the lack of diagnostic characters
(Campos-Filho et al. 2023a).

The record of Alloniscus erraticus sp. nov. in the caves
of Floriandpolis Island represents an unusual finding, as
species of this genus are primarily adapted to coastal envi-
ronments (Arcangeli 1960, Schmalfuss 2003, Schmidt 2003,
Campos-Filho et al. 2018c¢). This occurrence may be related
to the proximity of the caves to coastal habitats or to strong
epigean influence (Magalhaes et al. 2021), suggesting a pos-
sible use of these spaces as alternative refuges. Furthermore,
the availability of food and the environmental stability pro-
vided by caves could offer adaptive advantages in response
to external climatic fluctuations.

Given these factors, it is evident that caves play a crucial
role as centers of speciation and isolation, promoting the mor-
phological and genetic differentiation of species that colonize
these extreme environments (Culver and Pipan 2009). The
present study represents the first investigation of terrestrial
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isopods in subterranean island ecosystems, highlighting the
importance of these habitats in the processes of dispersal, ad-
aptation, and speciation of these crustaceans. Furthermore, it
emphasizes the value of caves as reservoirs of biodiversity and
the need for studies that expand our understanding of species
richness and ecological traits, key elements for the develop-
ment of effective conservation strategies. The description of
these new species not only enhances the national taxonomic
inventory but also provides essential information for the con-
servation of fauna that inhabits subterranean environments.
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