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Introduction

Cichlidae constitutes one of the major vertebrate fami-
lies, with more than 1,700 species (Fricke et al., 2018). The 
genus Gymnogeophagus Ribeiro is included in the tribe 
Geophagini (López-Fernández et al., 2005a, 2005b, 2010) 
along with approximately 14 other genera of the Neotropical 
subfamily Cichlinae. Species belonging to Gymnogeopha-
gus are easily recognized by sharing two synapomorphies 
(Reis, Malabarba, 1988): the absence of supraneurals, and 
the presence of a forward-directed spine in the first pterygio-
phore of the dorsal fin (Fig. 1). Gymnogeophagus includes 
one extinct species, G. eocenicus Malabarba, Malabarba & 
Del Papa, 2010, known from fossil records of the Eocene 
Lumbrera Formation in northwestern Argentina, and 18 
extant species from Paraná, Paraguay and Uruguay basins 
and small coastal drainages of Uruguay and southern Brazil, 
with one species, G. balzanii, also occurring in the rio Gua-
poré, Amazon drainage (Malabarba et al., 2015; Loureiro et 
al., 2016; Casciotta et al., 2017a).

A brief review of the taxonomic and phylogenetic works 
dealing with Gymnogeophagus was given by Malabarba 
et al. (2015) and is not repeated here. Two major clades of 
Gymnogeophagus are recognized: one containing substrate 

breeder species, whose females deposit adhesive eggs on a 
surface and one or both parents guard and tend them, and 
another that includes mouth breeder species, where one or 
both parents brood orally the eggs and young (Reis, Mala-
barba, 1988; Wimberger et al., 1998). The substrate breeder 
clade has been treated as the G. rhabdotus clade, G. rhabdo-
tus species group or G. rhabdotus group (Malabarba et al., 
2010; Loureiro et al., 2016; Říčan et al., 2018, respectively) 
and includes G. rhabdotus (Hensel, 1870), G. che Casciotta, 
Casciotta, Gómez & Toresanni, 2000, G. meridionalis Reis 
& Malabarba, 1988, G. setequedas Reis, Malabarba & Pa-
vanelli, 1992, G. taroba Casciotta, Almirón, Piálek & Říčan, 
2017, and G. terrapurpura Loureiro, Zarucki, Malabarba 
& González-Bergonzoni, 2016. The mouth breeder clade 
has been treated as the G. gymnogenys clade and G. gym-
nogenys group (Malabarba et al., 2010; Říčan et al., 2018, 
respectively), and includes G. gymnogenys (Hensel, 1870), 
G. australis (Eigenmann, 1907), G. balzanii (Perugia 1891), 
G. caaguazuensis Staeck, 2006, G. constellatus Malabarba, 
Malabarba & Reis, 2015, G. labiatus (Hensel, 1870), G. la-
custris Reis & Malabarba, 1988, G. lipokarenos Malabarba, 
Malabarba & Reis, 2015, G. mekinos Malabarba, Malabarba 
& Reis, 2015, G. missioneiro Malabarba, Malabarba & Reis, 
2015, G. pseudolabiatus Malabarba, Malabarba & Reis, 
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2015, and G. tiraparae González-Bergonzoni, Loureiro & 
Oviedo, 2009. In this paper we describe a new species of 
the G. gymnogenys clade from a tributary of the lower río 
Uruguay, the río Arapey Grande.

Material and Methods

Examined material of Gymnogeophagus belong to the 
fish collections of the Museu de Ciências e Tecnologia, Pon-
tifícia Universidade Católica do Rio Grande do Sul, Porto 
Alegre (MCP), Museo Nacional de Historia Natural, Mon-
tevideo (MHNM), Universidade Federal do Rio Grande 
do Sul, Porto Alegre (UFRGS), and Facultad de Ciencias 
de la Universidad de la República, Montevideo (ZVC-P). 
Additional comparisons were done using data or specimens 
listed by Reis, Malabarba (1988), González-Bergonzoni 
et al. (2009), Malabarba et al. (2015) and Loureiro et al. 
(2016). Counts and measurements were taken according to 
Malabarba et al. (2015) and asterisks represents counts from 
the holotype. Specimens listed as non-types are referred for 
geographical distribution record, and were not counted or 
measured for species description. The localities of collection 
of specimens listed under Comparative material session are 
also given for distributional purposes.

Gymnogeophagus peliochelynion, new species

urn:lsid:zoobank.org:act:ECB36EC2-2EE7-438B-A9B4-
F28FD3899154

Figs. 1-5

Holotype. ZVC-P 12493, male, 101.9 mm SL, Uruguay, 
Salto, arroyo de las Tunas on Ruta 31, tributary to río Ar-
apey Grande, 31°20’4.87”S 57°19’36.42”W, 8 Sep 2005, V. 
Bertaco, F. Cantera, J. Ferrer & L. R. Malabarba.

Paratypes. Uruguay, Departamento de Salto. Río Arapey 
drainage: MHNM 3711, 4, 1 male 79.9 mm SL, 3 females 
or juveniles 50.0-69.5 mm SL, río Arapey Chico on Ruta 4, 
31°2’7.44”S 56°53’50.21”W, 22 Nov 2005, F. Teixeira, A. 
D’Anatro, I. González, S. Oviedo & M. Loureiro. UFRGS 
8042, 7, 2 males 93.1-106.1 mm SL and 5 unsexed juveniles 
19.7-64.1 mm SL, tributary stream to río Arapey Grande on 
Ruta 4, 31°07’44.0”S 56°59’57.0”W, 8 Sep 2005, V. Bertaco, 
F. Cantera, J. Ferrer & L. R. Malabarba. UFRGS 8076, 14, 
3 males 99.7-100.1 mm SL (1 c&s 74.2 mm SL), 2 females 
74.3-77.2 mm SL and 9 unsexed juveniles 51.2-67.1 mm SL 
(1 c&s 40.8 mm SL), collected with the holotype. UFRGS 
8101, 1, female 70.3 mm SL, stream on Ruta 4, tributary of 
stream Valentin Grande, 31°16’32.0”S 57°09’22.0”W, 8 Sep 
2005, L. R. Malabarba, V. Bertaco, J. Ferrer & F. Cantera. 
ZVC-P 13084, 4, 2 males, 76.4-79.7 mm SL, 2 females or 
juveniles 46.4-55.6 mm SL, Cañada de la Tapera, tributary of 
río Arapey, 31°09’02.15”S 56°13’25.18”W, 13 Dec 2014, M. 
Loureiro, A. Duarte, S. Serra, J. Bessonart & S. Paullier. ZVC-P 

13210, 1 male 76.3 mm SL, río Arapey, Colonia Lavalleja, 
Paso Elías, 31°02’50.94”S 57°00’46.04”W, 17 Dec 2014, M. 
Loureiro, A. Duarte, S. Serra, J. Bessonart, S. Paullier.

Non-types: Uruguay, Departamento de Salto. Río Arapey 
drainage: ZVC-P 7016, 16, 43.3-94.1 mm SL, Río Arapey 
Chico, Ruta 4, 31°02’07.44”S 56°53’50.21”W, 22 Nov 2005, 
F. Teixeira, A. D’Anatro, I. González, S. Oviedo & M. Lou-
reiro. ZVC-P 12656, 3, 48.9-59.0 mm SL, Arroyo Sopas, 
Paso del Cementerio, 31°23’34.21”S 56°42’31.06”W, 13 
Aug 2013, M. Loureiro, J. Bessonart, S. Serra & L. Montes 
de Oca. ZVC-P 12715, 4, 44.6-61.6 mm SL, Arroyo Sauce 
del Arapey, 31°19’27.25”S 56°37’24.55”W, 11 Aug 2013, M. 
Loureiro, J. Bessonart, S. Serra & L. Montes de Oca. ZVC-P 
13013, 1, 51.7 mm SL, Arroyo Mataperros, 30°58’47.46”S 
56°23’15.60”W, 15 Dec 2014, M. Loureiro, A. Duarte, S. 
Serra, J. Bessonart & S. Paullier. ZVC-P 13043, 4, 43.9-59.4 
mm SL, Arroyo Arerunguá, Paso del Potrero, 31°27’07.02”S 
56°50’37.01”W, 18 Dec 2014, M. Loureiro, A. Duarte & S. 
Serra. ZVC-P 13057, 2, 65.3-90.2 mm SL, Arroyo Sopas, 
Paso del Cementerio, 31°23’34.21”S 56°42’31.06”W, 18 
Dec 2014, M. Loureiro, A. Duarte & S. Serra. ZVC-P 13079, 
3, 57.6-77.1 mm SL, Arroyo Mataojo, Pueblo Fernandez, 
31°10’37.01”S 56°21’56.54”W, 14 Dec 2014, M. Lourei-
ro, A. Duarte, S. Serra, J. Bessonart & S. Paullier. ZVC-P 
13118, 6, 56.3-77.2 mm SL, Río Arapey, Picada Sarandí, 
31°03’52.47”S 56°22’44.84”W, 15 Dec 2014, M. Loureiro, 
A. Duarte, S. Serra, J. Bessonart & S. Paullier. ZVC-P 13139, 
2, 52.7-57.7 mm SL, Arroyo Mataojo Grande, Paso de la Her-
rería, 31°11’45.40”S 56°36’11.65”W, 14 Dec 2014, M. Lou-
reiro, A. Duarte, S. Serra, J. Bessonart & S. Paullier. ZVC-P 
13178, 3, 51.2-55.9 mm SL, Río Arapey, Colonia Lavalleja, 
Paso Elías, 31°02’50.94”S 57°00’46.04”W, 16 Dec 2014, M. 
Loureiro, A. Duarte, S. Serra, J. Bessonart & S. Paullier.

Fig. 1. Anterior portion of dorsal-fin skeleton of Gymno-
geophagus peliochelynion (anterior towards left), UFRGS 
8076, paratype, 74.2 mm SL. Arrow indicates the anterior 
spine in the first dorsal pterygiophore. Note the lack of su-
praneurals between supraoccipital and first dorsal pterygio-
phore.
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Diagnosis. The new species can be distinguished from the 
species of the Gymnogeophagus rhabdotus group and from 
G. balzanii by the shape of the caudal peduncle longer than 
deep (vs. deeper than long). It is distinguished from all con-
geners, except G. labiatus and G. pseudolabiatus, by the 
possession of thick lips. It differs from G. labiatus and G. 

lacustris by the lack of an oblique bar from the eye to the 
dorsal-fin origin (vs. oblique bar present), and by the co-
lor pattern of the caudal, dorsal and anal fins with dots (vs. 
caudal fin and posterior portion of anal fin with longitudi-
nal hyaline stripes). It differs from G. pseudolabiatus and 
G. mekinos by the hump entirely black in males (Fig. 2; vs. 

Fig. 2. Head of Gymnogeophagus peliochelynion (first column), G. pseudolabiatus (second column) and G. mekinos (third 
column) showing the entirely black hump in males in G. peliochelynion (vs. yellow with black margin), and upper lip not 
folded dorsally over anterior margin of snout (vs. upper lip folded dorsally in G. pseudolabiatus and undeveloped in G. me-
kinos). G. peliochelynion from top to bottom, paratype, ZVC-P 13210, paratype, 76.3 mm SL; ZVC-P 7016, 89.9 mm SL; 
ZVC-P 13057, 90.2 mm SL. G. pseudolabiatus from top to bottom, paratype, UFRGS 7754, 102.0 mm SL; MHNM 4010, 
88.8 mm SL; MHNM 4010, 95.3 mm SL. G. mekinos from top to bottom, MHNM 3511, 105.1 mm SL; MHNM 3511, 97.2 
mm SL; MHNM 4009, 121.3 mm SL.
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yellow with black margin), and upper lip not folded dorsally 
over anterior margin of snout (vs. upper lip folded dorsally, 
usually with a well-developed medial lobe dorsally projec-
ted in G. pseudolabiatus).

Description. Standard length of specimens examined 19.2 
to 106.1 mm. Morphometric data summarized in Tab. 1. 
Body elongated, laterally compressed. Dorsal profile of head 
slightly convex between mouth and interorbital area in young  
and females, slightly straight in males; slightly convex from 
interorbital region to dorsal-fin origin. Reproductive males 
with adipose hump from interorbital region to dorsal-fin  
origin; dorsal-fin base gently convex. Caudal peduncle rec-
tangular, longer than deep, with slightly concave dorsal and 
ventral profiles. Prepelvic contour straight to slightly con-
vex; abdominal contour straight and base of anal fin straight 
to slightly convex.

Tab. 1. Morphometric data of Gymnogeophagus peliochely-
nion, new species. Standard length is expressed in mm. Range 
includes measurements of holotype and 22 paratypes, except 
individuals smaller than 45 mm SL.

Holotype Min Max Mean SD
Standard length (mm) 101.9 46.42 106.08 73.87 -

Percent of standard length
Head length 38.3 35.0 39.2 36.8 1.07
Body depth 38.5 33.8 39.9 37.7 1.44
Dorsal-fin base length 48.2 45.4 54.1 50.3 2.05
Pectoral-fin length 33.6 30.1 39.3 34.4 3.19
Caudal peduncle depth 13.2 11.9 14.2 13.3 0.52
Caudal peduncle length 15.1 14.0 18.1 15.3 1.10

Percent of head length
Eye diameter 21.3 20.2 32.3 25.1 3.27
Interorbital width 28.5 24.6 32.4 28.0 1.97
Upper jaw length 26.7 19.7 29.7 23.5 3.39
Pre-orbital length 33.4 26.9 36.6 30.7 2.83
Snout length 57.7 30.5 59.7 46.4 7.64

Head depth larger than head length. Snout triangular in 
lateral aspect; slightly rounded anteriorly, pointed in dorsal 
aspect. Eyes small, close to dorsal profile of head in juveniles 
and progressively farther from it in larger specimens (about 
eye diameter in specimens up to 80 mm); eyes near middle 
of head length. Interorbital area slightly convex in young 
and female, and deeply convex in large males; interorbital 
width larger than eye diameter, except in individuals smaller 
than 25 mm. Mouth terminal. Posterior tip of ma xilla not 
reaching vertical line across anterior margin of eyes. Upper 
jaw slightly longer than lower jaw; lips developed, lower lip 
thicker than upper lip; margin of lower lip convex, deeper in 
middle length of each dentary, deeply notched medially at 
symphysis. Snout longer than postorbital length, except in 
individuals up to 48 mm SL.

Body scales moderately large and ctenoid, smaller cte-
noid scales in preventral area. Proximal third to half of cau-

dal fin with small elongated cycloid scales in single series 
between contiguous rays. Dorsal fin without scales. Cheek 
naked. Small cycloid scales on opercle. Subopercular scales 
ctenoid  in 1-2 irregular rows. Ctenoid scales on base of hump 
(in adult reproductive males only) to approximately vertical 
line passing on anterior margin of eye. Scales in longitudinal 
series 26*(5), 27(6), 28(3). Anterior lateral line 15(1), 17*(8), 
18(5). Posterior lateral line 8*(4), 9 (6), 10(1), 11(2), 12(1). 
Scales between anterior lateral line and dorsal fin 6*(12), 7(2). 
Scales between anterior lateral line and anal fin 8*(11), 9(3).

Dorsal-fin spines 12(1), 13(2), 14*(11); dorsal-fin soft 
rays 9(1), 10*(11), 11(2). First dorsal-fin spine inserted 
right above vertical line across posterior bony margin of 
opercle. Soft dorsal fin slightly pointed in young and adult 
females, reaching or almost reaching caudal-fin base. Fourth 
or fifth dorsal-fin soft ray longest in mature males, reaching 
proxi mal two third to half of caudal-fin length. Three anal-
fin spines; anal-fin soft rays 8*(11), 9(3); anal-fin profile 
rounded  in young and females, reaching or almost reaching 
caudal-fin base; slightly pointed in reproductive males, sur-
passing caudal-fin base. Pectoral fin with pointed tip, reach-
ing or almost reaching anal-fin origin in juveniles and fe-
males and surpassing anal-fin origin in reproductive males. 
Pelvic fin slightly pointed; second soft ray longest, reaching 
anal-fin base in mature males. Caudal-fin margin concave.

Jaw teeth small, conical, with recurved tips. Upper jaw 
with outer regular row of 16-26 teeth in each premaxilla 
(number increasing with specimen size) and two irregu-
lar internal rows of slightly smaller teeth. Lower jaw with 
3-5 irregular rows of small conical teeth; outer hemiseries 
with 20-28 teeth. Lower limb of first gill arch with 6-10 gill 
rakers; upper limb lobed with 3-4 gill rakers in its margin. 
Lower pharyngeal tooth plate wide; teeth covering whole 
occlusion surface. Teeth on medial rows larger than remain-
ing ones. Posterolateral teeth elongated; posteromedial teeth 
larger, cylindrical with medial, blunt cusps of molariform 
aspect (Fig. 3).

Coloration after fixation in formalin. (Fig. 4) Mature ma-
les: ground color of body dark brown above longitudinal 
series of scales of posterior lateral line and light yellowish 
brown below. Series of double vertical bars clearly discerni-
ble along midventral lateral surface of flanks, distributed be-
tween pectoral-fin base and end of caudal peduncle, anterior 
to caudal-fin base. Number of vertical double dark bars 5-6. 
Midlateral spot without defined borders. Hump entirely black 
in males making dark band in front of dorsal-fin origin hardly 
detectable. Head dark brown with some black spots on cheek 
and near posterior margin of opercle; dark band covering 
cheek hardly distinct. Isthmus and branchiostegal membranes 
dark brown. Pectoral fin hyaline. Pelvic fin dark gray. Spi-
nous dorsal fin dark brown; soft dorsal fin light brown with 
circular dots. Distal one third of anal-fin rays and spines dark 
brown, without additional marks. Two proximal thirds of 
anal-fin rays covered with small circular dots. Caudal fin co-
vered with white dots, except near upper and lower borders.
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Color in alcohol of preserved females and young not 
distinct from that described for males. Main differences 
are: isthmus and branchiostegal membrane yellow; clearly 
distinct dark band covering cheek, below eye; distinct dark 
band on dorsal-fin origin; and larger size of white spots on 
dorsal, anal, and caudal fins.

Coloration in life. (Fig. 5) Ground color of dorsal profile 
golden or dark olivaceous with longitudinal series of light 
blue spots. Well defined black, circular midlateral spot, cove-
ring scales 9-11 of the anterior lateral line, scales 10-12 of the 
scale row just below anterior lateral line and scales 8-10 of 
the next scale row below. Large dark bar below eye, usually 
not reaching midline of mouth in larger individuals. Nume-
rous small bright blue spots usually present on cheeks. Red 
marks on cheeks usually present in mature males, concentra-
ted on upper portion of opercle and preopercle, region behind 
eye and above pectoral fin. Usually grayish blue lips in repro-
ductive males and gray in females and young. Adipose hump, 
when present, black. Ventral portion of body light olivaceous 
to yellow pale in mature males with longitudinal series of 

Fig. 3. Pharyngeal tooth plate of Gymnogeophagus pelio-
chelynion, 74.2 mm SL, UFRGS 8076, paratype. Dorsal 
view; anterior to bottom.

Fig. 4. Gymnogeophagus peliochelynion: top, holotype, male, ZVC-P 12493, 101.9 SL; bottom, paratype, female, UFRGS 
8076, 77.2 SL. Both from arroyo de las Tunas on road 31, tributary of río Arapey Grande, Salto, Uruguay. Photographs taken 
just after collection and fixation in formalin.
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light blue spots. Spinous dorsal fin and base of soft dorsal fin 
yellowish brown; most soft dorsal fin red with relatively lar-
ge and numerous hyaline dots. Distal tip of dorsal fin hyaline. 
Pectoral fin hyaline and pelvic fin dark orange to dark gray 
with light blue spots at base. Anal fin yellowish orange pro-
ximally with numerous clear spots and hyaline on half distal 
portion with dark gray margin. Caudal fin yellowish brown 
with numerous light spots, extending along middle of caudal 
fin; dorsal and ventral portions of fin hyaline.

Geographic distribution. This species is known from the 
río Arapey Grande drainage, a tributary of the lower río Uru-
guay basin, Uruguay (Fig. 6).

Ecological notes. The new species was collected in rivers 
with clear water, usually with rocky or muddy bottom and 
little vegetation.

Fig. 5. Gymnogeophagus peliochelynion: above, paratype, male, ZVC-P 13210, paratype, 76.3 mm SL, río Arapey, Colonia 
Lavalleja, Paso Elías, Salto, Uruguay; below, female, ZVC-P 13057, 65.3 mm SL, Arroyo Sopas, Paso del Cementerio, Salto, 
Uruguay. Photographs of live specimens.

Etymology. The name peliochelynion is from the Greek pe-
lios, meaning black and blue, and chelyne, meaning lip, in 
reference to the color of the lips of the new species. A name 
in apposition.

Conservation status. Gymnogeophagus peliochelynion is 
relatively frequent and abundant in the río Arapey Grande 
drainage. No specific threats were detected, and the spe-
cies can be categorized as Least Concern (LC) according to 
IUCN criteria (IUCN, 2016).

Discussion

Gymnogeophagus peliochelynion shares the two sy-
napomorphies that diagnoses the genus (Reis, Malabar-
ba, 1988): the lack of supraneurals and the presence of a 
forward-directed spine on anterodorsal margin of the first 
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Fig. 6. Geographic distribution of Gymnogeophagus peliochelynion (yellow; star refers to type-locality), G. cf. peliochely-
nion (orange) and other species of the Gymnogeophagus gymnogenys clade: G. lipokarenos (blue), G. constellatus (green), 
G. missioneiro (red), G. tiraparae (white), G. mekinos (black), G. pseudolabiatus (pink) in the río Uruguay basin. Records 
of Gymnogeophagus lipokarenos and Gymnogeophagus constellatus from Argentina (triangles) are based on Casciotta et al. 
(2017b) and Říčan et al. (2017), respectively.

dorsal-fin pterygiophore (Fig. 1). The new species also 
belong to a clade that includes G. gymnogenys. Species in 
this clade are easily recognized by sharing two synapomor-
phies (more easily observed in females and juveniles; Fig. 
5): the absence  of an oblique bar between the dorsal border 
of the eye and the nape, and the possession of a black bar 
originating in the dorsal contour near the dorsal-fin origin 
and directed downward and backward on the dorsum (Reis, 
Malabarba, 1988; Malabarba et al., 2015). The conspicuous 
secondary sexual dimorphism (including development of a 
nuchal hump in reproductive males), mouthbrooding repro-
ductive strategy, and elongated caudal peduncle, longer than 
deep (Wimberger et al., 1998), which are not observed in 
the G. rhabdotus group, further support the inclusion of G. 
peliochelynion in the G. gymnogenys clade.

Species of the Gymnogeophagus gymnogenys clade 
have an allopatric distribution (Fig. 6) along several tribu-
taries of the río Uruguay (Malabarba et al., 2015; Casciotta 
et al., 2017b; Říčan et al., 2017). Gymnogeophagus lipok-

arenos is endemic to the upper portion of the río Uruguay, 
upstream to San Javier (Argentina)/Porto Xavier (Brazil). 
Gymnogeophagus constellatus and G. missioneiro occur 
in tributaries immediately downstream of San Javier and 
Porto Xavier , the first occurring mainly in the rio Ijuí (Bra-
zil), arroyo Itacaruaré and arroyo Chimiray-Miní (Misiones) 
drainages, and the second occurring in rio Piratini (Brazil) 
drainage, all draining a basaltic rock bed of the Serra Geral 
Formation (Batezelli et al., 2005). The next main tributary 
of the Río Uruguay, in a downstream direction, is the rio 
Ibicuí, with a fine grain sedimentary substrate, correspond-
ing to the unique tributary of the middle Río Uruguay where 
G. tirapa rae and G. mekinos are found. These two species 
are present  too in lower tributaries of Uruguay and La Plata 
river basins in Uruguay and Brazil. In the next downstream 
drainage, the rio Quaraí, with basaltic rock bed, we find G. 
pseudola biatus. The next downstream tributary, the río Ar-
apey, is occupied by the new species described herein, G. 
peliochelynion. This successive substitution of allopatric 
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species of the Gymnogeophagus gymnogenys clade along 
río Uruguay tributaries suggests the main channel act as a 
physical or ecological barrier to dispersal of these species, 
all of which are adapted to small affluents. Similar patterns 
have been observed in the tributaries of the rio Amazonas for 
other groups of fish (Junk et al., 2001; Hubert, Renno 2006) 
and for Atlantic coastal rivers connected though freshwater 
lakes (Hirschmann et al., 2015).

Populations from río Queguay and río Dayman located 
downstream from the río Arapey are tentatively identi-
fied herein as G. cf. peliochelynion. Although they do not 
show hypertrophied lips, they show similar color pattern to 
that described for G. peliochelynion. Further investigation 
is needed in order to determine whether these populations 
cons titute a separate species.

Comparative material examined (In addition to those listed by 
Malabarba et al., 2015). Gymnogeophagus cf. peliochelynion. 
Uruguay, Departamento de Salto. Río Dayman drainage: 
ZVC-P 6686, 1, 57.7 mm SL, río Dayman, Ruta 4, 31°47’15.45”S 
57°02’12.24”W, 21 Nov 2005, M. Loureiro, F. Teixeira, S. Ovie-
do, A. D’Anatro & I. González. ZVC-P 13242, 1, 54.2 mm SL, 
Río Dayman, Paso Morales, 31°28’40.92”S 57°49’40.14”W, 17 
Dec 2014, M. Loureiro, S. Serra & A. Duarte. Departamento de 
Paysandú. Río Queguay drainage: ZVC-P 13299, 1, 53.7 mm 
SL, Río Queguay, Paso del Sauce, 32°16’55.46”S 56°45’17.24”W, 
19 Dec 2014, A. Duarte, S. Serra & M. Loureiro. ZVC-P 13306, 
1, 70.5 mm SL, Arroyo Corrales, Paso Castillo, 31°56’29.54”S 
56°37’12.40”W, 19 Dec 2014, A. Duarte, S. Serra & M. Loureiro. 
ZVC-P 13348, 1, 48.5 mm SL, Río Queguay, Cerro del Inglés, 
32°10’31.73”S 57°44’00.01”W, 19 Apr 2015, S. Paullier, J. Cabre-
ra, M. Trillo, M. Loureiro & J. Bessonart. ZVC-P 13367, 1, 108.3 
mm SL, Arroyo Ñacurutú Grande, 32°18’39.78”S 57°24’20.88”W, 
21 Apr 2015, S. Paullier, J. Cabrera, M. Trillo, M. Loureiro & J. 
Bessonart. ZVC-P 13387, 1, 65.8 mm SL, Río Queguay Chico, 
Paso del Parque, 32°02’27.76”S 56°59’26.24”W, Apr 2015, S. 
Paullier, J. Cabrera, M. Trillo, M. Loureiro & J. Bessonart. ZVC-P 
13439, 1, 67.7 mm SL, Arroyo Bacacuá Grande, 32°19’12.30”S 
57°36’16.66”W, 21 Apr 2015, S. Paullier, J. Cabrera, M. Trillo, 
M. Loureiro & J. Bessonart. Gymnogeophagus gymnogenys. Bra-
zil, Rio Grande do Sul State (all from laguna dos Patos draina-
ge): UFRGS 4242, 10, 47.3-65.4 mm SL, arroio Velhaco; UFRGS 
13697, 1, 106.3 mm SL, arroio Forquetinha; UFRGS 14213, 8, 
39.9-94.8 mm SL, arroio Forquetinha; UFRGS 16135, 1, 88.1 mm 
SL, lago Guaíba; UFRGS 16136, 1, 92.4 mm SL, lago Guaíba. 
Gymnogeophagus mekinos. Uruguay, Departamento de Flori-
da. MHNM 3511, 2, 97.2-105.1 mm SL, Paso de la Arena, Río 
Santa Lucía Chico, 34°01’51.24”S 56°09’45.75”W, 11 Jan 2014, 
W.S. Serra & M. Pérez. Departamento de Rocha. MHNM 4009, 
4, 49.9-121.3 mm SL, Arroyo Rocha, Parque La Estiva, Ciudad 
de Rocha, 34°29’38.43”S 54°20’43.58”W, 22 Jan 2018, W.S. Ser-
ra. Gymnogeophagus pseudolabiatus. Uruguay, Departamento 
de Artigas. MHNM 4010, 7, 55.3-95.3 mm SL, Arroyo Pintado y 
Ruta 30, 30°26’16.70”S 56°26’59.23”W, 2 Dec 2017, W.S. Serra 
& N. Ríos; ZVC-P 9893, 5, 34.9-88.2 mm SL, Cañada Mataojo, 
30°47’46.93”S 56°56’52.66”W, Aug 2006, M. Loureiro, F. Teixei-

ra, I. González & F. Quintans; ZVC-P 10011, 11, 24.8-87.4 mm SL, 
Cañada Honda, 30°27’46.98”S 56°51’24.82”W, Aug 2006, M. Lou-
reiro, F. Teixeira, I. González & F. Quintans; ZVC-P 10057, 27, 28.1-
80.9 mm SL, Cañada Honda, 30°27’33.47”S 56°49’51.29”W, Aug 
2006, M. Loureiro, F. Teixeira, I. González & F. Quintans; ZVC-P 
12616, 7, 46.6-93.2 mm SL, Cuareim River, Laguna Salamanca, 
30°46’36.21”S 56°02’16.71”W, Dec 2012, A. Duarte, W.S. Serra, 
M. Loureiro & L. Ziegler; ZVC-P 12684, 2, 98.2-101.6 mm SL, 
Cuaró Grande stream, Ruta 4, 30°46’57.96”S 56°47’05.08”W, Aug 
2013, M. Loureiro, J. Bessonart, W.S. Serra & L. Montes de Oca.

Acknowledgments

We are grateful to the following colleagues and their 
institutions for the loan of specimens: Carlos A. S Lucena 
(MCP) and Marcelo Loureiro (ZVC-P). We are grateful to 
Néstor Ríos, Cristhian Clavijo, Alejandro Duarte, Marcelo 
Loureiro, Sofía Paulier, Mauricio Pérez, Juliano Ferrer, 
Vinícius Bertaco, and Felipe Cantera for their assistance 
with fieldwork and to Mayara Neves for the photo of Fig. 
3. LRM is partially financed by CNPq (307890/2016-3; 
401204/2016-2).

References

Batezelli A, Saad AR, Fulfaro VJ, Corsi AC, Landim PMB, 
Perinotto JAJ. Análise de bacia aplicada às unidades mesozoicas 
do triângulo mineiro (sudeste do Brasil): uma estratégia 
na prospecção de recursos hídricos subterrâneos. Águas 
Subterrâneas. 2005; 19(1):61-73.

Casciotta J, Almirón A, Piálek L, Říčan O. Gymnogeophagus 
taroba (Teleostei: Cichlidae), a new species from the río 
Iguazú basin, Misiones, Argentina. Historia Natural, Tercera 
Serie. 2017a; 7(2):5-22.

Casciotta J, Almirón A, Říčanová Š, Dragová K, Piálek L, 
Alonso F, Říčan O. First record of Gymnogeophagus 
lipokarenos Malabarba, Malabarba & Reis, 2015 
(Teleostei: Cichliformes) from Argentina. Ichthyol Contrib 
PecesCriollos 2017b; 54:1-5.

Fricke R, Eschmeyer WN, Fong JD. Species by family/subfamily 
in the Catalog of Fishes. [Electronic version]. San Francisco 
(CA): California Academy of Sciences; 2018. [cited 2018 Sep 
6]. Available from: http://researcharchive.calacademy.org/
research/ichthyology/catalog/SpeciesByFamily.asp

González-Bergonzoni I, Loureiro M, Oviedo S. A new species of 
Gymnogeophagus from the río Negro and río Tacuarí basins, 
Uruguay (Teleostei: Perciformes). Neotrop Ichthyol. 2009; 
7(1):19-24.

Hirschmann A, Malabarba LR, Thomaz AT, Fagundes NJR. Riverine 
habitat specificity constrains dispersion in a Neotropical fish 
(Characidae) along Southern Brazilian drainages. Zool Scr. 
2015; 44(4):374-82.

Hubert N, Renno F. Historical biogeography of South American 
freshwater fishes. J Biogeogr. 2006; 33(8):1414-36.

International Union for Conservation of Nature (IUCN). Standards 
and petitions subcommittee. Guidelines for using the IUCN 



A. Turcati, W. S. Serra-Alanis & L. R. Malabarba
Neotropical Ichthyology, 16(4): e180118, 2018

9

e180118[9] 

red list categories and criteria. Version 12 [Internet]. 2016. 
Available from: http://www.iucnredlist.org/documents/
RedListGuidelines.pdf/

Junk WJ, Soares MGM. Freshwater fish habitats in Amazonia: state 
of knowledge, management, and protection. Aquat Ecosyst 
Health Manag. 2001; 4(4):437-51.

López-Fernández H, Honeycutt RL, Stiassny ML, Winemiller 
KO. Morphology, molecules, and character congruence 
in the phylogeny of South American geophagine cichlids 
(Perciformes, Labroidei). Zool Scr. 2005a; 34(6):627-51.

López-Fernández H, Honeycutt RL, Winemiller KO. Molecular 
phylogeny and evidence for an adaptive radiation of geophagine 
cichlids from South America (Perciformes: Labroidei). Mol 
Phylogenet Evol. 2005b; 34(1):227-44.

López-Fernández H, Winemiller KO, Honeycutt RL. Multilocus 
phylogeny and rapid radiations in Neotropical cichlid fishes 
(Perciformes: Cichlidae: Cichlinae). Mol Phylogenet Evol. 
2010; 55(3):1070-86.

Loureiro M, Zarucki M, Malabarba LR, González-Bergonzoni I. 
A new species of Gymnogeophagus Miranda-Ribeiro from 
Uruguay (Teleostei: Cichliformes). Neotrop Ichthyol. 2016; 
14(1):e150082.

Malabarba MC, Malabarba LR, Papa CD. Gymnogeophagus 
eocenicus, n. sp. (Perciformes: Cichlidae), an Eocene cichlid 
from the Lumbrera Formation in Argentina. J Vertebr Paleontol. 
2010; 30(2):341-50.

Malabarba LR, Malabarba MC, Reis RE. Descriptions of five new 
species of the Neotropical cichlid genus Gymnogeophagus 

Miranda Ribeiro, 1918 (Teleostei: Cichliformes) from the rio 
Uruguay drainage. Neotrop Ichthyol. 2015; 13(4):637-62.

Reis RE, Malabarba LR. Revision of the Neotropical genus 
Gymnogeophagus Ribeiro, 1918, with descriptions of two new 
species (Pisces, Perciformes). Rev Bras Zool. 1988; 4(4):259-
305.

Říčan O, Piálek L, Říčanová Š, Dragová K, Almirón A, Casciotta 
J. First record of Gymnogeophagus constellatus Malabarba, 
Malabarba & Reis, 2015 (Teleostei: Cichliformes) from 
Argentina. Ichthyol Contrib PecesCriollos. 2017; 56:1-3.

Říčan O, Říčanová Š, Dragová K, Piálek L, Almirón A, Casciotta 
J. Species diversity in Gymnogeophagus (Teleostei: Cichlidae) 
and comparative biogeography of cichlids in the Middle Paraná 
basin, an emerging hotspot of fish endemism. Hydrobiologia. 
2018; 1-24.

Wimberger PH, Reis RE, Thornton K. Mitochondrial phylogenetics, 
biogeography, and evolution of parental care and mating 
systems in Gymnogeophagus (Perciformes: Cichlidae). In: 
Malabarba LR, Reis RE, Vari RP, Lucena ZMS, Lucena CAS, 
editors. Phylogeny and classification of Neotropical fishes. 
Porto Alegre: Edipucrs; 1998. p.509-18.

Submitted September 8, 2018
Accepted October 14, 2018 by William Crampton




