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Abstract: The amphipod Hyalella Smith, 1874 is exclusive to the Americas, and the South region of Brazil presents
the greatest diversity of the genus. This paper presents two species of Hyalella from Santa Catarina state, Brazil. A
new species from the municipality of Palmeira is characterized by oval eyes, absence of flanges, epimeral plates
not accuminated, presence of three lateral pappose setae on article 4 in antenna 2, absence of plumose setae in
the maxilliped, presence of comb-scales and absence of serrate setae in the gnathopods, presence of curved seta
on the inner ramus of the uropod 1 and absence of lateral setae on the telson. A new species from Rio das Antas
municipality main characteristics are absence of flanges, epimeral plates accuminated, absence of plumose setae
and distal nail in the maxilliped, presence of comb-scales and absence of serrate setae in gnathopods, presence
of curved seta on the inner ramus of the uropod 1 and absence of lateral setae on the telson. Here we expand the
distribution and increase the morphological and taxonomic knowledge of the genus.

Keywords: Crustacea, freshwater, systematic, taxonomy.

Primeiro registro do género Hyalella (Amphipoda: Hyalellidae) para o estado de
Santa Catarina, Brasil, com descricio de duas novas espécies

Resumo: O género de anfipodes Hyalella Smith, 1874 ¢ exclusivo das Américas, e a regido Sul do Brasil apresenta
a maior diversidade do género. Este artigo apresenta duas novas espécies de Hyalella para o estado de Santa
Catarina, Brasil. Uma nova espécie do municipio de Palmeira ¢é caracterizada por olhos ovais, auséncia de flanges,
placas epimerais ndo acuminadas, presenca de trés setas paposas laterais no artigo 4 na antena 2, auséncia de setas
plumosas no maxilipodo, presenca de comb scales e auséncia de setas serradas nos gnatépodos, presenca de seta
curva no ramo interno do urépodo 1 e auséncia de setas laterais no télson. Uma nova espécie do municipio de
Rio das Antas tem como principais caracteristicas auséncia de flanges, placas epimerais acuminadas, auséncia de
setas plumosas e unha distal no maxilipodo, presenca de comb scales e auséncia de setas serradas nos gnatopodos,
presenga de seta curva no ramo interno do urépodo 1 e auséncia de setas laterais no télson. Aqui expandimos a
distribui¢do e aumentamos o conhecimento morfoldgico e taxondmico do género.

Palavras-chave: Crustacea, dulcicola, sistemdtica, taxonomia.
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Introduction

The genus Hyalella Smith, 1874 consists of species restricted to
the Nearctic and Neotropical biogeographical regions, and it occurs
from Patagonia to the southern region of Canada (Bueno et al. 2014).
Populations of the genus are found in a great variety of habitats, such
as flooded areas, in association with aquatic vegetation, lakes, ponds
and in underground aquatic environments (Grosso & Peralta 1999;
Rodrigues et al. 2017).

South America bears almost 80% of the diversity of the genus
(Rodrigues et al. 2014; Colla & César 2015; Streck et al. 2017; Bastos-
Pereira et al. 2018; Streck-Marx & Castiglioni 2019), yet only less than
a third of the ecological studies with the genus deals with its southern
species. There are 76 species described (Bueno et al. 2019; Streck-Marx
& Castiglioni 2019), 28 of which are from Brazil (Rodrigues et al. 2014;
Streck et al. 2017; Bastos-Pereira et al. 2018; Peralta & Isa Miranda
2019; Streck-Marx & Castiglioni 2019). The Southern Brazilian region
presents the greatest diversity of the genus Hyalella.

There are 12 known species occurring in Rio Grande do Sul
(Streck-Marx & Castiglioni 2019): H. curvispina Shoemaker, 1942; H.
pampena Cavalieri, 1968; H. montenegrinae Bond-Buckup & Araujo,
1998; H. pseudoazteca Gonzélez & Watling, 2003; H. castroi Gonzélez,
Bond-Buckup & Araujo, 2006; H. pleoacuta Gonzélez, Bond-Buckup
& Araujo, 2006; H. bonariensis Bond-Buckup, Araujo & Santos, 2008;
H. imbya Rodrigues & Bueno, 2012; H. kaingang Araujo & Cardoso,
2013; H. gauchensis Streck & Castiglioni, 2017; H. georginae Streck &
Castiglioni, 2017; and H. palmeirensis Streck-Marx & Castiglioni, 2019.
For Parana state, there are only two records for the genus: H. brasiliensis
Bousfield, 1996; H. formosa Cardoso & Araujo, 2014 (Cardoso et al.
2014; Streck et al. 2017). Geographically close, but found in Argentina,
there is also H. misionensis Colla & Cesar, 2015; this species is included
in the taxonomical remarks and discussion sections.

54°0'0"W 53°0'0"W
1 1

This paper aims to extend the distribution of the genus Hyalella in
the Southern Brazil, with the description of two new species from the
central region of Santa Catarina State.

Material and Methods

The specimens were collected in different localities of Santa
Catarina state, both belonging to the Uruguay Basin; one in a flooded
area of Ribeirdo Antonio (27°35°28.2°S 50°7°54.4”W; ~880m of
altitude) in the municipality of Palmeira, central portion of the state; and
another in a private lake, on road SC135, municipality of Rio das Antas
(26°57°1.9”°S 51°6°47.5”W; 772m of altitude), northern in relation to
the other (Figure 1).

The material was collected using a hand net and preserved in 70%
ethanol. The head length was obtained from the insertion of the antennas
until the beginning of the first thoracic segment, the body length was
measured from the head to the last segment, except for the telson.

Random animals from both locations were selected to be dissected
and mounted on slides. First, they were colored for 24 h using the “red
congo” dye to increase color contrast. After that, the dissection was
performed under a Carl Zeiss Stemi 508 stereoscope, using glycerin
as a dissection medium with the aid of fine needles. The dissected
appendages were put on slides containing natural Canada balsam as
medium and covered by cover slip. We used varnish to seal the slides.
The photos used as base for the illustrations were produced with a
Carl Zeiss Primo Star microscope, with an Carl Zeiss AxioCam ERc5s
camera coupled. The illustrations were made using the CorelDraw X7
software. The description of cuticular structures followed terminology
by Zimmer et al. (2009). The type material was deposited in Museu de
Zoologia da Universidade de Sao Paulo (MZUSP) and in Colecao de
Crustaceos da Universidade Federal de Lavras (CCUFLA).
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Figure 1. Map showing collection sites in Santa Catarina State.
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Results

1. Taxonomy

Order Amphipoda Latreille, 1816

Suborder Senticaudata Lowry & Myers, 2013
Family Hyalellidae Bulycheva, 1957

Genus Hyalella S. 1. Smith, 1874

Hyalella catarinensis n. sp. Reis & Bueno
(Figures 2-7)

Type material. Holotype male, body length = 7.88 mm, head length
= 0.68 mm, Alagado do Ribeirdo Anténio, municipality of Palmeira,
Santa Catarina state, Brazil, (27°35°28.2”’S 50°7°54.4”W) MZUSP
39529, December/2012, G. Bond-Buckup, C. Sokolowicz coll. Paratype
female, body length = 6.76 mm, head length = 0.60 mm, MZUSP
39530; twenty whole individuals and two male and one female in slides
CCUFLA 405 (same collection data of the holotype).

Diagnosis. (Figures 2-7) Smooth body surface. Epimeral plates
not accuminated. Antenna 2 article 4 with three lateral pappose setae.
Maxilla 1, Maxilla 2 and Mandibles with presence of papposerrate
setae. Maxilliped without comb-scales and plumose setae. Gnathopod
2 with presence of comb-scales, without serrate setae, palm longer than
posterior margin of propodus. Inner ramus on uropod 1 of male with two
dorsal cuspidate setae, with accessory seta; one curved seta followed
by four cuspidate setae apically, only one with accessory seta. Telson
1.7x longer than wide, apically rounded with three apical cuspidate

Figure 2. Hyalella catarinensis n. sp., municipality of Palmeira, Santa Catarina
State, Brazil (27°35°28.2” S 50°7°54.4 W). Holotype, male, 7.88 mm, MZUSP
39529 (a). Paratype, female, 5.25 mm, MZUSP 39530 (b). Scale bars =2 mm.
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Figure 3. Hyalella catarinensis n. sp., municipality of Palmeira, Santa Catarina
State, Brazil (27°35°28.2” S 50°7°54.4” W). Paratype, male, 7.60 mm. Epimeral
plates not accuminated (a). Antenna 1 (b). Antenna 2 (c). Right mandible (d). Left
mandible (e). Lower lip (f). Upper lip (g). Maxilla 1 (h). Maxilla 2 (i). Maxilliped
(j). Scale bars: a=2mm; b and ¢ =500 pm; d to j =200 pm.

setae, with accessory seta. Coxal gills sac-like present on segments 2
to 6. Sternal gills present on segments 2 to 7.

Description of male. Mean body length: 5.40 £ 0.72 mm (N =10),
minimum body length = 4.44 mm, maximum body length = 7.88 mm;
mean head length: 0.57 mm + 0.07 mm (N = 10), minimum head length
= 0.48 mm, maximum head length = 0.70 mm. Body surface smooth.
Epimeral plates not accuminated (Figure 3a). Coxae 1-4 subequal in
size and shape, slightly overlapping. Coxa 1 similar to 2 and 3. Coxa 3
wider than 4. Coxa 4 longer than wide, excavated posteriorly. Coxa 5
posterior lobe narrower than anterior lobe. Coxa 6 anterior lobe small.
Coxa 7 reduced. Head 1.26x smaller than first two thoracic segments.
Eyes oval and pigmented.

Antenna 1 (Figure 3b) 3.2x smaller than body length, 1.3x smaller
than antenna 2, 2x longer than peduncle of antenna 2; peduncle 2.6x
longer than head; article 1 longer than 2, article 3 shorter than 1 and
2; flagellum with 14 articles, 4.3x longer than peduncle; aesthetascs
occurring distally on flagellum from article 7 to 12.

Antenna 2 (Figure 3c) 2.5x smaller than body length, peduncle
slender, 3.4x longer than wide, 1.7x longer than head; article 4 shorter
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Figure 4. Hyalella catarinensis n. sp., municipality of Palmeira, Santa Catarina
State, Brazil (27°35°28.2” S 50°7°54.4” W). Paratype, male, 7.60 mm. Gnathopod
1 (al). Detail of the carpus, propodus and dactylus (a2). Gnathopod 2 (bl).
Detail of the merus, carpus, propodus and dactylus (b2). Scale bars = 500 pm.

than article 5, with three lateral pappose setae; flagellum with 14 articles,
1.5x longer than peduncle;

Mandible without palp; incisor toothed; left (Figure 3e) lacinia
mobilis with four teeth and setal row with five papposerrate setae,
molar process with accessory seta; right mandible (Figure 3d) with four
papposerrate setae; molar process broad and cylindrical.

Upper lip (Figure 3g) margin rounded; distal border covered by
setules and simple setae on distal ventral and dorsal faces. Lower lip
(Figure 3f) outer lobes rounded with apical setules.

Maxilla 1 (Figure 3h) inner plate slender, 2.7x shorter than outer
plate, with two long apical papposerrate setae. Outer plate with seven to
nine serrate setae. Palp short, uniarticulate, longer than wide, reaching
more than half of the distance between the base of the palp and base of
setae on outer plate, with a distal short seta and setules.

Maxilla 2 (Figure 3i) inner plate slightly shorter than outer plate,
inner plate with one papposerrate seta, ten pappose setae, several simple
setae; outer plate with several simple distal setae; inner and outer plates
covered by several setules.

Maxilliped (Figure 3j) inner plate 6.3x longer than wide, with
several pappose and three cuspidate apical setae; outer plate 6.3x
smaller than inner plate, with three pappose and several simple setae

http://www.scielo.br/bn

Figure 5. Hyalella catarinensis n. sp., municipality of Palmeira, Santa Catarina
State, Brazil (27°35°28.2” S 50°7°54.4” W). Paratype, male, 7.60 mm. Pereopod
3 (a). Pereopod 4 (b). Pereopod 5 (c). Pereopod 6 (d). Pereopod 7 (e). Scale
bars: 500 pm.

on the margin; palp subequal to inner plate and 6x longer than outer
plate, four articles; article 1 1.2x longer than wide, outer margin with a
simple setae; article 2 1.1x wider than long, inner margin with several
long simple setae; article 3 2.3x longer than wide, inner margin with
several long simple setae, outer margin with pappose and long simple
setae; dactylus unguiform, 1.7x longer than third article, distal setae
simple shorter than nail, distal nail present.

Gnathopod 1 (Figure 4al, a2) subchelate; coxal plate 1.8x longer
than wide, with simple setae on the margin; basis and ischium with
simple setae dorsally with accessory setae; merus with simple setae with
accessory setae, margin with denticles; carpus 1.6x wider than long,
shorter than propodus, with lateral distal lobe produced and forming
a scoop-like structure, with several pappose setae and comb-scales;
propodus 1.3x longer than wide, hammer-shaped, with several simple
long setae on disto-anterior margin, comb-scales present, inner margin
with 4 pappose setae, with few simple setae and comb-scales on the
disto-posterior margin; palm slope oblique, margin slightly concave,
palm with many simple setae, posterior distal corner with one cuspidate
setae with an accessory seta; dactylus claw-like, comb-scales present
on distal margin.

https://doi.org/10.1590/1676-0611-BN-2019-0879
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Figure 6. Hyalella catarinensis n. sp., municipality of Palmeira, Santa Catarina
State, Brazil (27°35°28.2” S 50°7°54.4” W). Paratype, male, 7.60 mm. Pleopod
(a). Uropod 1 (b). Uropod 2 (c). Uropod 3 (d). Telson (e). Scale bars: a,b,d and
e =500 um; ¢ =250 um.

Gnathopod 2 (Figure 4b1, b2) subchelate; coxal plate 1.8x longer
than wide, with simple setae on the margin; basis with several simple
setae with accessory seta on posterior margin; merus with simple setae
on posterior margin; carpus 1.6x wider than long, posterior lobe narrow
produced between merus and propodus, margin with pappose and simple
setae, with comb-scales; propodus ovate, 1.3x longer than wide, comb-
scales present; palm longer than posterior margin of propodus, convex,
with one row of several cuspidate setae and simple setae, posterior distal
corner with two long and strong cuspidate setae, only one with accessory
seta, and with a cup for dactylus; dactylus claw-like, congruent with
palm, plumose seta dorsally, comb-scales absent.

Pereopods 3 to 7 (Figure 5a-¢) simple. Pereopods 3 and 4 merus and
carpus posterior margin with clusters of simple setae; propodus posterior
margin of pereopods 3 and 4 with cuspidate setaec with accessory
seta; dactylus 1.9x shorter than propodus on Pereopods 3 and 1.9x on
Pereopod 4. Pereopods 5 to 7 merus, carpus and propodus posterior
margin with three-four marginal clusters of one-eight cuspidate setae
with accessory seta, dactylus 2.4x shorter than propodus. Pereopod 3
and pereopod 4 similar sizes; pereopod 5 smaller than others; pereopod
6 larger than pereopod 7, which is similar in size to the pereopod 3.

Pleopods (Figure 6a) peduncle 1.6x shorter than rami, with two
coupling spines; both rami with several plumose setae.
https://doi.org/10.1590/1676-0611-BN-2019-0879

Figure 7. Hyalella catarinensis n. sp., municipality of Palmeira, Santa Catarina
State, Brazil (27°35°28.2” S 50°7°54.4” W). Paratype, female, 6.76 mm.
Gnathopod 1 (al). Detail of the carpus, propodus and dactylus (a2). Gnathopod
2 (bl). Detail of the carpus, propodus and dactylus (b2). Telson (c). Scale bars:
al and bl =500 um; a2 and b2 =250 pm; ¢ = 100 pm.

Uropod 1 (Figure 6b) 1.2x longer than uropod 2; peduncle 1.6x
longer than outer ramus and 1.6x than inner ramus, with five cuspidate
setae with accessory seta; rami subequal; inner ramus with two dorsal
cuspidate setae with accessory seta on the margin, and curved seta
followed by four cuspidate setae apically, only one with accessory seta;
outer ramus with three dorsal cuspidate setae on the margin and four
cuspidate setae apically, only one with accessory seta.

Uropod 2 (Figure 6¢) 1.2x shorter than uropod 1, peduncle 2.7x
longer than outer ramus and 2.4x than inner ramus, 2.2x wider than
outer ramus and 1.8x than inner ramus, with three cuspidate setae, only
one with an accessory seta; inner ramus with two dorsal cuspidate setae
with an accessory seta and six cuspidate setae apically; outer ramus
with two dorsal cuspidate setae with an accessory seta and three apical
cuspidate setae.

Uropod 3 (Figure 6d) 1.8x shorter than peduncle of uropod 1 and
1.4x than peduncle of uropod 2; peduncle 1.7x longer than wide, with
six cuspidate setae, only two with accessory seta; inner ramus absent;
outer ramus uniarticulate, subequal in length to peduncle; basal width
1.8x more than apex of ramus, with seven simple setae apically.

http://www.scielo.br/bn
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Telson (Figure 6e) entire, 1.7x longer than wide, apically rounded,
with three apical cuspidate setae with accessory seta, without setae
laterally.

Coxal gills sac-like, present on pereonites 2 to 6. Sternal gills tubular
present on pereonites 2 to 7.

Female (Figure 2b). Mean body length: 4.96 + 0.61 mm (N = 10),
minimum body length = 3.72 mm, maximum body length = 6.76 mm;
mean head length: 0.52 £ 0.07 mm (N = 10), minimum head length =
0.36 mm, maximum head length = 0.67 mm. Gnathopod 1 (Figure 7al,
a2) similar to male gnathopod 1; carpus 1.3x longer than wide, without
comb-scales; with posterior lobe produced and forming a scoop-like
structure, with pectinate margin, with several pappose setae; propodus
2.4x longer than wide, hammer-shaped, palm 3.6x shorter than posterior
margin of propodus, with comb-scales, inner margin with few simple
setae with accessory seta, palm slope transverse with comb-scales,
dactylus claw-like, with comb-scales. Gnathopod 2 (Figure 7bl, b2)
similar in size and shape to gnathopod 1; different in shape to male
gnathopod 2 and smaller; propodus 1.6x as long as wide, subchelate,
inner margin with few simple setae, palm oblique with several long
simple setae, with comb-scales. Uropod 1 similar in size and shape to
male uropod 1, except for the absence of curved seta. Telson (Figure 7¢)
similar in shape to male, with six cuspidate setae with accessory seta.

Taxonomical remarks. Among all species that occur in southern
Brazil, Hyalella catarinensis n. sp. shares the presence of curved seta
in the inner ramus of uropod 1 with H. bonariensis, H. brasiliensis,
H. castroi, H. curvispina, H. gauchensis, H. georginae, H. kaingang,
H. misionensis, H. montenegrinae, H. palmeirensis, H. pampeana and
H. pleoacuta. In this group, the new species differs from H. pleoacuta
and H. kaingang by the absence of flanges and from H. pleoacuta, H.
kaingang and H. palmeirensis by the epimeral plates not accuminate.
The absence of plumose setae in maxilla 2 distinguishes the new
species from H. curvispina, H. montenegrinae, H. pampeana and H.
brasiliensis. By the absence of plumose setae in the maxilliped it is
possible to differentiate H. catarinensis n. sp. from H. montenegrinae,
H. castroi and H. pleoacuta. Hyalella catarinensis n. sp. does not
resemble H. brasiliensis, H. georginae and H. palmeirensis due to the
propodus of gnathopod 2 having a palm longer than posterior margin.
The characteristic that makes it possible to differentiate the new species
from a large group of species including H. pampeana, H. montenegrinae,
H. bonariensis, H. kaingang, H. georginae, H. gauchensis and H.
palmeirensis is the absence of lateral setae in the telson. The presence
of three lateral pappose seta in antenna 2 article 4 is a unique feature
not found in any of the previously described species. All similarities
and differences between H. catarinensis n. sp. and others species can
be checked on Table 1.

Etymology: The species epithet “catarinensis” is in reference to
the state of Santa Catarina and a reference of the first record of the
genus for the state.

Habitat and Ecological Conservation: Epigean. Place of
collection of the specimens without traces of pollution, however, with
maize plantations in the surroundings.

Hyalella rioantensis n. sp. Penoni & Bueno

(Figures 8-13)

Type material. Holotype male, body length = 8.03 mm, head
length = 1.05 mm, private lake in road SC 135, municipality of Rio
das Antas, state of Santa Catarina, Brazil, (26°57°1.9”°S 51°6°47.5”W),

http://www.scielo.br/bn

MZUSP 39531, May/2005, Bond-Buckup coll. Paratypes female, body
length = 6.44 mm, head length = 1.12 mm, MZUSP 39532; 110 whole
individuals and 17 male and 10 female in slides CCUFLA 88 (same
collection data of the holotype).

Diagnosis. (Figures 8-13) Body surface smooth. Epimeral plates
accuminated. Eyes round, pigmented. Antenna 1 0.8x shorter than
antenna 2. Antenna 2 about half body length. Maxilla 1 palp longer
than wide, more than half the distance between base of palp and base
of setae on outer plate; inner plate slender, with two papposerrate apical
setae. Maxilla 2 inner plate with 23 papposerrate and several simple
setae on inner margin. Gnathopod 1 propodus 1.6x longer than wide,
hammer-shaped, inner face with two rows of simple seta and cuspidate
seta, anterior and posterior margins with comb-scales. Gnathopod 2
ovate, palm equal in size to posterior margin of propodus, slope oblique.
Uropod 1 of male with curved seta on inner ramus. Uropod 3 peduncle
wider and shorter than ramus, with five distal setae with accessory seta
and a dorsal simple seta. Telson slightly longer than wide, apically
rounded, with four apical cuspidate setaec with accessory seta. Coxal
gills sac-like and sternal gills present on segments 2 to 7.

Description of male. Mean body length: 6.24 + 1.02 mm (N =
10), minimum body length = 6.09 mm, maximum body length = 8.03
mm; mean head length: 0.74 mm + 0.12 mm (N = 10), minimum head
length = 1.05 mm, maximum head length = 0.84 mm. Body surface
smooth. Epimeral plates accuminated (Figure 9a). Coxae 1-4 slightly
overlapping. Coxa 1 similar to 2 and 3. Coxa 3 narrower than 4. Coxa
4 deeper than wide, excavated posteriorly. Coxa 5 wider than longer.
Coxa 6 longer than wide. Coxa 7 reduced. Head smaller than first two
thoracic segments. Eyes round and pigmented.

Antenna 1 (Figure 9b) about 0.83x half body length, 0.8x the total
length of antenna 2, 1.8x longer than peduncle of antenna 2; peduncle
1.3x longer than head; article 1 1.4x longer than 2, article 3 0.6x shorter
than 1 and 0.8x shorter than article 2; flagellum with 11 to 14 articles,
1.5x longer than peduncle; aesthetascs occurring on flagellum from
article 5 distally.

Antenna 2 (Figure 9¢) 0.9x the length of half the body; peduncle
slender, 1.8x longer than head, article 4 0.8x shorter than article 5,
flagellum with 14 to 18 articles, 1.1x longer than peduncle.

Mandible without palp; incisor toothed; left (Figure 9¢) lacinia
mobilis with four teeth and setal row with five papposerrate setae; right
mandible (Figure 9d) with four papposerrate setae; molar process broad
and cylindrical with accessory seta.

Upper lip (Figure 9g) margin rounded; distal border covered by
setules on ventral and dorsal faces. Lower lip (Figure 9f) outer lobes
rounded and distally notched, with setules on dorsal and ventral faces.

Maxilla 1 (Figure 9h) inner plate slender, shorter than outer plate,
with two apical papposerrate setae and setules on the margins. Outer
plate with nine serrate setae. Palp short, uniarticulate, longer than wide,
reaching more than half of the distance between the base of the palp
and base of setae on outer plate, with distal setules.

Maxilla 2 (Figure 9i) inner plate subequal to outer plate, inner
plate with several papposerrate setae and few simple setae; outer plate
with a pappose setae and several simple setae; inner and outer plates
covered by setules.

Maxilliped (Figure 91, j2) inner plate longer than wide, with three
cuspidate distal setae and several apical and medial pappose setae,
without comb-scales; outer plate subequal to inner plate, with several
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Figure 8. Hyalella rioantensis n. sp., municipality of Rio das Antas, Santa
Catarina State, Brazil (26°57'1.9" S 51°6'47.5" W). Holotype male, 8.03 mm,
MZUSP 39531 (a); paratype, female, 6.77 mm, MZUSP 39532 (b). Scale bars
=1000 um.

apical and medial pappose setae, without comb-scales; palp longer
than inner and outer plate, with four articles; article 1 1.3x longer than
wide, outer margin with one simple seta; article 2 1.5x longer than
wide, inner margin with four pappose setae and several simple setae;
article 3 1.7x longer than wide, outer and inner margins with simple and
pappose setae, without comb-scales; article 4 unguiform, 0.8x shorter
than third article, 3.4x longer than wide, one distal long pappose setae,
with comb-scales, and distal nail absent.

Gnathopod 1 (Figure 10al, a2) subchelate; coxal plate 1.7x longer
than wide, with simple setae on the margin; basis and ischium with
dorsal and apical pappose setae and comb-scales; merus with pappose
setae on distal margin, with comb-scales; carpus 1.5x longer than wide,
1.2x longer than the propodus, with lateral distal lobe produced, with
three simple setae on inner margin, pappose setae and comb-scales on
posterior lobe; propodus length 1.6x maximum width (quadrangular),
hammer-shaped, with pappose setae on disto-anterior margin, with
comb-scales, inner margin with simple setae on the disto-posterior
margin, with comb-scales; palm slope transverse, with many simple
setae, margin slightly concave, posterior distal corner with one long
and strong cuspidate seta with accessory seta; dactylus claw-like, with
comb-scale, with one plumose seta dorsally.

Gnathopod 2 (Figure 10bl, b2, b3) subchelate; coxal plate 1.8x
longer than wide, with simple setae on the margin; basis and ischium
with simple setae, some with accessory seta, and comb-scales on
posterior margin; merus with few simple setae on posterior margin,
some with accessory seta, without comb-scales; carpus 2x wider than
long, posterior lobe produced between merus and propodus, forming a
scoop-like structure, margin with pappose setae; propodus ovate, 1.3x
longer than wide; palm equal in size to posterior margin of propodus,
slope transverse, margin with several simple setae, posterior distal corner

http://www.scielo.br/bn

Figure 9. Hyalella rioantensis n. sp., municipality of Rio das Antas, Santa
Catarina State, Brazil (26°57'1.9" S 51°6'47.5" W). Paratype, male, 7.96 mm.
Epimeral plates accuminated (a). Antenna 1 (b). Antenna 2 (c). Right mandible
(d). Left mandible (e). Lower lip (f). Upper lip (g). Maxilla 1 (h). Maxilla 2 (i).
Maxilliped (j1). Detail of the maxilliped (j2). Scale bars: a = 1000 pm; b and
¢ =500 um; d and e = 100 pm; f, i and h= 125 pm; g =200 pm; j1 =250 pm;
j2=125 pm.

with comb-scales and with a deep cup for the dactylus; dactylus claw-
like, congruent with palm, plumose seta dorsally, comb-scales absent.

Pereopods 3 to 7 (Figure 11a-e) simple. Pereopods 3 and 4: merus
and carpus posterior margin with several pappose and simple setae with
accessory seta; propodus posterior margin of pereopod 3 and 4 with
pappose setae, simple and cuspidate setae with accessory seta; dactylus
3.3x and 4.4x shorter than propodus, respectively, with a plumose seta
dorsally. Pereopods 5 to 7: merus, carpus and propodus posterior margin
with several cuspidate setae some of them with accessory seta, dactylus
3.3x,4.9x and 5.5x shorter than propodus, respectively, with a plumose
seta dorsally, except on pereopod 7. Pereopods 4 and 5 similar sizes;
pereopod 5 smaller than pereopod 3; pereopod 7 longer than pereopod 6.

Pleopods (Figure 12a) peduncle 2.7x longer than wide, 0.6x the
mean size of rami, with two coupling spines; both rami with several
plumose setae.

Uropod 1 (Figure 12b) 1.4x longer than uropod 2; peduncle slightly
longer than outer ramus and subequal to inner ramus, with four to six
cuspidate setae with accessory seta; inner ramus slightly longer than
outer ramus, 5.6x longer than wide, with three cuspidate setae on the
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Figure 10. Hyalella rioantensis n. sp., municipality of Rio das Antas, Santa
Catarina State, Brazil (26°57'1.9" S 51°6'47.5" W). Paratype, male, 7.96 mm.
Gnathopod 1 (al). Detail of the carpus, propodus and dactylus (a2). Gnathopod
2 (b1). Detail of the propodus and dactylus (b2). Detail of the carpus (b3). Scale
bars =200 pm.

margin and five cuspidate setae apically, male with a curved seta; outer
ramus 5.5x longer than wide, with four cuspidate setae on the margin,
four cuspidate setae apically.

Uropod 2 (Figure 12¢) 1.9x longer than uropod 3, peduncle subequal
to rami, with three or four cuspidate setae with accessory seta; inner
ramus 1.2x longer than outer ramus, 4.3x longer than wide, outer ramus
4.1x longer than wide, with four cuspidate setae with accessory seta
on the margin, four cuspidate setae with accessory seta apically, one
of them much smaller than the others.

Uropod 3 (Figure 12d) 0.7x shorter than peduncle of uropod 1 and
slightly longer than peduncle of uropod 2; peduncle globose, 1.5x longer
than wide, without or with up to three basal simple setae, six distal
cuspidate setac with accessory seta; inner ramus absent; outer ramus
uniarticulate; ramus 1.3x longer than peduncle, 4.4x longer than wide,
with four cuspidate setae.

Telson (Figure 12e) entire, slightly (1.1x) longer than wide,
apically rounded, with four apical cuspidate setae with accessory seta,
simetrically, without setae laterally. Variations: three to five apical
cuspidate setae with accessory seta.

Coxal gills sac-like and tubular sternal gills present on pereonites
2to7.

https://doi.org/10.1590/1676-0611-BN-2019-0879

Figure 11. Hyalella rioantensis n. sp., municipality of Rio das Antas, Santa
Catarina State, Brazil (26°57'1.9" S 51°6'47.5" W). Paratype, male, 7.96 mm.
Pereopod 3 (a). Pereopod 4 (b). Pereopod 5 (¢). Pereopod 6 (d). Pereopod 7 (e).
Scale bars = 500 pm.

Female (Figure 8b). Mean body length: 6.24 + 1.12 mm (N = 10),
minimum body length = 5.98 mm, maximum body length = 7.86 mm;
mean head length: 0.80 + 0.17 mm (N = 10), minimum head length
= 0.74 mm, maximum head length = 0.88 mm. Gnathopod 1 (Figure
13al, a2) similar to male gnathopod 1; carpus 1.5x longer than wide,
with comb-scales; posterior lobe produced and forming a scoop-like
structure, with pectinate margin, with several pappose setae; propodus
1.6x longer than wide, hammer-shaped, with comb-scales, palm shorter
than posterior margin of propodus, inner margin with few simple setae,
palm slope transverse, dactylus claw-like. Gnathopod 2 (Figure 13bl,
b2) similar in shape and size to gnathopod 1; propodus 1.9x longer
than wide, with comb-scales, inner margin with few simple setae, palm
slope transverse with few simple setae. Telson (Figure 13c) 1.2x longer
than wide, similar in shape to male, with two to four cuspidate setae
with accessory seta.

Taxonomical remarks. Among all species that are described for
Brazil, Hyalella rioantensis n. sp. differs from H. pleoacuta, H. kaingang
and H. pseudoazteca by the absence of flanges. The new species differs
from H. bonariensis, H. gauchensis and H. georginae by epimeral plates
accuminated. The absence of plumose setae in maxilla 2 distinguishes
H. rioantensis n. sp. from H. Catarinensis n. sp., H. curvispina, H.

http://www.scielo.br/bn
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Figure 12. Hyalella rioantensis n. sp., municipality of Rio das Antas, Santa
Catarina State, Brazil (26°57'1.9" S 51°6'47.5" W). Paratype, male, 7.96 mm.
Pleopod (a). Uropod 1 (b). Uropod 2 (c). Uropod 3 (d). Telson (e). Scale bars:
a =500 um; b =400 pm; ¢ and d =200 pm; e = 125um.

montenegrinae, H. pampeana and H. brasiliensis. Additionally, H.
rioantensis n. sp. also differs from H. montenegrinae, H. castroi and
H. pleoacuta by the absence of plumose setae in the maxilliped. The
two new species presented in this work also differ in the distal nail
of the maxilliped, which is absent in H. rioantensis n. sp., and it is
different from H. castroi, H. curvispina, H. kaingang, H. misionensis, H.
pleoacuta, H. pseudoazteca and H. palmeirensis’s maxilliped. The palm
equal in size to the posterior margin of propodus in gnathopod 2 discerns
H. rioantensis n. sp. from H. georginae, H. gauchensis, H. pleoacuta.
It is possible to differentiate H. rioantensis n. sp. from H. pampeana,
H. montenegrinae, H. bonariensis, H. kaingang, H. georginae, H.
gauchensis and H. palmeirensis by the absence of lateral setac on
telson. The characteristic that distinguishes H. rioantensis n. sp. from
H. pseudoazteca and H. misionensis is the presence of curved setae on
inner ramus of male uropod 1. All similarities and differences between
H. rioantensis n. sp. and others species can be checked on Table 1.

Etymology. The species epithet “rioantensis” is in reference to the
municipality of Rio das Antas.

Habitat and Ecological Conservation. Epigean. Lake in private
property, with preserved native vegetation; without pollution or apparent
contamination.

http://www.scielo.br/bn

Figure 13. Hyalella rioantensis n. sp., municipality of Rio das Antas, Santa
Catarina State, Brazil (26°57'1.9" S 51°6'47.5" W). Paratype, female, 6.77 mm.
Gnathopod 1 (al). Detail of the carpus, propodus and dactylus (a2). Gnathopod
2 (bl). Detail of the carpus, propodus and dactylus (b2). Telson (c). Scale bars
=200 pm.

Discussion

The genus Hyalella is exclusive to American freshwater systems
and has a great geographic distribution within the continent. The
greatest diversity of the genus so far can be found in colder waters
(Rodrigues et al. 2014), such as the Titicaca lake (Gonzalez & Watling
2003; Adamowicz et al. 2018), temperate lakes along northern United
States (March 1978), and even the South region of Brazil. Moreover,
Santa Catarina state comprises 18 main subwatersheds, seven of them
belonging to the Parana-Uruguay basin (Santa Catarina 2016), the
one that occurs both H. catarinensis n. sp. and H. rioantensis n. sp.
Considering this, we can assume that the lack of species recorded for
the state of Santa Catarina is mainly due to insufficient research and / or
collection, and not due to the scarce diversity of amphipods for the state.

Among all the characteristics that Hyalella catarinensis n. sp..
shares with Hyalella rioantensis n. sp. as highlighted are the absence
of flanges; coxa 1 similar to 2 and 3; left mandible with lacinia mobilis
with four teeth, a row of five papposerrate setae; right mandible with
four papposerrate setae; maxilla 1 with inner plate smaller than outer
plate, with two papposerrate setae; inner plate of maxilla 2 with
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papposerrate setae, outer plate with simple setae, plates covered with
setules; maxilliped inner plate longer than wide, without comb scales,
outer plate with setae, article 1 of palp longer than wide, outer margin
with a one seta, article 3 of palp longer than wide, inner and outer margin
with the simple and pappose setae; gnathopod 1 coxal plate wider than
long, with simple setae on the margin, carpus longer than wide, palm
of the propodus with many simple setae, distal posterior margin with
cuspidate and accessory setae, dactylus with comb-scales; coxal plate in
gnathopod 2 1.8x longer than wide, with simple setae on margin, merus
with simple setae, propodus 1.3x longer than wide, with dorsal plumose
seta, without comb-scales; inner ramus of uropod 1 with curved setae;
telson with apex rounded and without lateral arrows.

The main characteristics that differentiate Hyalella catarinensis n.
sp. from H. rioantensis n. sp. are eyes oval and lateral pappose setae in
article 4 of antenna 2, present only in H. catarinensis n. sp.; pappose
setae on the inner plate of the maxilla 2, present only in H. catarinensis
n. sp.; pappose setae on the outer plate of maxilla 2, present only in H.
rioantensis n. sp.; distal nail absent in H. rioantensis n. sp.; absence of
comb scales on maxilliped in H. catarinensis n. sp.; presence of comb
scales on merus and carpus, dactylus with plumose setae on gnathopod 1
in H. rioantensis n. sp.; presence of comb scales on carpus of gnathopod
2 in H. catarinensis n. sp. and on palm of propodus in H. rioantensis
n. sp.; both species differ in number of setae and ramus/peduncle ratio
in uropod 1 and uropod 2; telson with three apical setae and accessory
seta in H. catarinensis n. sp., with only three apical without accessory
setae in H. rioantensis n. sp..

In this manuscript we update the taxonomic knowledge for the genus
and expand its known area of occurrence. In this sense, the diversity of
Hyalella increases to 16 species only in the southern region of Brazil.
We expect that this work will contribute to future taxonomic research,
besides contributing to the conservation of freshwater habitats, essential
for the occurrence of these species and many other species.
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