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Abstract

The drainage of the Negro River is the most important watercourse in the Patagonia ecoregion and, together with the
Colorado river basin, define an ecotone, i.e., a zoogeographic transition, where coexist the Brazilian and Patagonian
lineages of freshwater fishes. The Patagonia ecoregion has 29 fish species, 15 native and the remaining introduced.
For this study, the ichthyofauna of seven locations in the lower course of the Negro river drainage were sampled along
two years. Gillnets, coastal trawls, cast nets, river trammel nets and fishing rods were used to catch specimens. A total
of 13 species belonging to nine orders and 11 families were collected. The families Atherinopsidae and Characidae
show the highest species richness and one exotic species, Cyprinus carpio Linnaeus, 1758, was recorded. The origin
and distribution of some species is discussed, considering the role of human action and certain environmental factors.
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Introduction

South America has the richest freshwater fish fauna in
the world, with more than 5,100 species which represent
about one third of all freshwater fish worldwide (Reis
et al. 2016). South America belongs to the Neotropi-
cal region and its freshwater fauna is distributed in 51
ecoregions defined by hydrographic limits (Abell et al.
2008; Albert and Reis 2011). These ecoregions in turn
form 13 basin complexes grouped by hydrologic and
biogeographic units (Reis et al. 2016). In the Neotropics
there is a north—south gradient of species richness that

presents its highest values in the Amazon—Orinoco—
Guyana core, and decreases as latitude increases (Albert
and Reis 2011). In addition, it should be noted that as
observed in Albert and Reis (2011), there are ecoregions
with high percentages of endemism, such as the Mara-
caibo, Titicaca, and Patagonia. The Negro river drainage
is in the north of Patagonia ecoregion, within Southern
Cone basin complex, and is the most important water-
course in this ecoregion (Fig. 1).

The fish fauna of the Patagonia ecoregion is quite

©The authors. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.
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Figure 1. Location of the Negro river drainage within the Patago-
nia ecoregion. Modified from Abell et al. (2008).

distinct from that of the rest of the Neotropical region
in terms of diversity of families and subfamilies (Mala-
barba and Malabarba 2008; Cussac et al. 2009). Climatic
conditions, recent origin, altitude, and irregular flow of
rivers contribute to the pauper freshwater fauna of Pata-
gonia ecoregion and its dissimilarity to other parts of
South America (Géry 1969). In other biogeographical
frameworks, this led to the proposal of dividing the Neo-
tropics into two subregions, the Brazilian subregion and
the Austral subregion, where the Patagonian ichthyo-
geographic province was located (Ringuelet 1975). The
difference between the Patagonia ecoregion and the rest
of the ecoregions related to the great basins of the Neo-
tropics is very large, even at the family and genus levels.

Species from Brazilian and Patagonian lineages
coexist along the basins of the Colorado and Negro riv-
ers, defining a zone of zoogeographic transition recog-
nized as an ecotone (Arratia et al. 1983; Almiron et al.
1997). The specific richness of the Negro and Colorado
river basins is higher than the other Patagonian rivers as
a consequence of the historical connections of these sys-
tems with northern aquatic systems that resulted in the
presence of Characiformes and Cyprinodontiformes in
these rivers (Cione and Barla 1997; Casciotta et al. 1999;
Bruno et al. 2013). Questions arise regarding the num-
ber of species present in these basins, the extent of their
distribution areas, and the cause of their presence in the
rivers, whether natural or introduced by anthropogenic
activities (Baigtn et al. 2002).

Patagonian fauna and landscapes have been mod-
elled by natural and anthropogenic processes, such as the
Gondwanic inheritance, the elevation of the Andes, the
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Pleistocene ice, volcanic activity, introduction of exotic
fauna, and climate change (Pascual et al. 2007). The
Patagonia ecoregion has 29 species recorded, of which
only 15 are native (Baigin and Ferriz 2003), and 14
introduced. In the latter case, species came from North
America, Europe, or were translocated from other ecore-
gions of South America, and at least 11 of them have
established self-sustaining populations (Pascual et al.
2007). Movement of species beyond their natural dis-
tribution range is one of the most ecologically damag-
ing human activities (Lodge 1993; Wilcove et al. 1998;
Koehn 2004). The introduction of exotic species could
lead to a reduction in the diversity of the assemblage
(Rahel 2000; Jackson 2002) because of alteration, mod-
ification, or interruption in the trophic chain (Vander
Zanden et al. 1999; Zambrano et al. 2006). The introduc-
tion of fish species may be intentional—as the introduc-
tion of fish for recreational fishing—or incidental, such
as the escape of individuals from fish farms or ballast
water from boats.

There are few general studies on the ichthyofauna of
Patagonia (Baigun and Ferriz 2003; Pascual et al. 2007,
Aigo et al. 2008) and even fewer contributions on the
ichthyofauna of the Negro river drainage (Alvear et al.
2007; Pérez and Lopez Cazzorla 2008). This study pro-
vides information on fish diversity in the lower course of
the Negro river drainage and updates data on the latitu-
dinal distribution of some species.

Methods

Study area. The Negro River originates at the conflu-
ence of the Limay and Neuquén rivers, runs 700 km in
a west-east direction, and ends in the Atlantic Ocean
(Aparicio and Difrieri 1958; Alvear et al. 2007). It has
an average flow of 845 m¥s (Pascual et al. 2007) and
represents the most important watercourse in Patago-
nia region. The Negro River course crosses the Upper,
Middle and Lower Valley of the homonymous province
(Alvear et al. 2007). The Lower Valley extends along a
strip that is 100 km long and approximately 8 km wide,
from the "Primera Angostura” of the Negro river drain-
age, near the town of Guardia Mitre, to its mouth in the
Atlantic Ocean (Berasategui 2002). The Inferior Valley
Development Institute is a large irrigated area of more
than 40,000 ha located upstream of Viedma city.

Data collection. Sampling of fish in the lower course
of the Negro river drainage was carried out from Janu-
ary 2016 to December 2017. Seven locations were deter-
mined, each showing distinct characteristics of flow,
and stream bed (Table 1; Fig. 2). Samples were obtained
using a river trammel of 20 m long and 1 m high, with an
external mesh of 300 mm and internal of 110 mm; a 20
m coastal trawl with 5 mm mesh size; a cast net of 5 m
diameter with 7 mm mesh; two gillnets of 25 m in length
with 30 mm and 60 mm mesh sizes, and fishing rods.
Samples were collected in tributaries of second and third
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Figure 2. Sampling sites on the lower course of the Negro river drainage. Abbreviation: IDEVI, Inferior Valley Development Institute.

orders, coastal areas of the main course of the drain-
age, a small shallow lagoon, and irrigation and drainage
channels.

The specimens were ecuthanized with an over-
dose of benzocaine, and their measurement of the total
body length (TL) were taken later. All body measure-
ments presented in material examined of the annotated

species list are referred to the body total length. In the
laboratory, specimens were fixed in 10% formaldehyde
and preserved in 70% alcohol. Taxonomic identifica-
tions of the specimens were based on Dyer (2000), Cas-
ciotta et al. (2005), Diaz de Astarloa et al. (2006), Rosso
(2006), Miquelarena et al. (2008), and Almiron et al.
(2015). Collection permits were granted by the Ministry

Table 1. List of sampling sites on the lower course of the Negro river drainage and environmental features.

Site Latitude (S) Longitude (W) Flow conditions Stream bed

1 40°26'18" 063°40'54" Alternating backwater and rapid water flow Gravel and sand

2 40°42'48" 063°23'08" Alternating backwater, rapid water flow and pools Gravel and sand

3 40°43'30" 063°14'02" Rapid water flow Sandy

4 40°43"15" 063°36'02" Straight channel with low water flow Clayey

5 40°49'26" 063°09'51" Pools Clayey

6 40°48'10" 062°59'36" Rapid water flow Sand and gravel

7 41°01'12" 062°47'54" Alternating rapid water flow and backwaters Sandy, slightly steep banks
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of Agriculture, Livestock and Fisheries of the Province
of Rio Negro (Resolution SSP No. 013/18), and by the
Secretary of Environment and Sustainable Development
(Resolution No. 127 of February 3, 2016) of the Province
of Rio Negro. All the specimens are deposited in the ich-
thyological collection of the Patagonian Museum of Nat-
ural Sciences 'Juan Carlos Salgado’ (MPCN), General
Roca, Province of Rio Negro, Argentina.

Results

Thirteen species corresponding to nine orders and 11
families were recorded (Fig. 3, Table 2). Odontesthes
bonariensis (Valenciennes, 1835), O. hatcheri (Eigen-
mann, 1909), Cheirodon interruptus (Jenyns, 1842),
Psalidodon pampa (Casciotta, Almiron & Azpelicueta,
2005), Cyprinus carpio Linnaeus, 1758, Jenynsia lin-
eata (Jenyns, 1842), Cnesterodon decemmaculatus (Jen-
yns, 1842), Galaxias maculatus (Jenyns, 1842), Mugil
liza (Valenciennes, 1863), Percichthys trucha (Cuvier &
Valenciennes, 1840), Paralichthys brasiliensis (Ranzani,
1840), Genidens barbus (Lacepede, 1803), and Corydo-
ras paleatus (Jenyns, 1842).

The orders Atheriniformes, Characiformes, Cyprin-
odontiformes, and Siluriformes were represented by
two species each. Among them, the families Atheri-
nopsidae and Characidae were the richest, with two
species each. The remaining families Anablepidae, Ari-
idae, Callichthyidae, Cyprinidae, Galaxiidae, Mugili-
dae, Paralichthyidae, Percichthyidae, and Poeciliidae
were represented by only one species each. Of the total
species captured, only three are freshwater species of
the Patagonia ecoregion (23.1%), six species are native
from other Neotropical ecoregions (46.1%), three spe-
cies are originally marine with freshwater river intrusion
(23.1%), and one species is exotic (7.7%) (Fig. 4).

The list of species and its meristic and morphomet-
ric characteristics used to identification are given below.

Order Atheriniformes

Family Atherinopsidae

Odontesthes bonariensis (Valenciennes, 1835)
Figure 3A

Material examined. ARGENTINA « 1 &, 110 mm; Site
4; 40°43'15"S, 063°36'02"W, 23 May 2017, P. Solimano
leg.; MPCN-Ict 1.« 1 9, 184 mm,; Site 4; 40°43'15"S, 063°
36'02"W; 23 May 2017; P. Solimano leg.; MPCN-Ict 14.
* 1 9, 162 mm; Site 4; 40°43'15"S, 063°36'02"W; 24 Jan.
2017; F. Guardiola Rivas leg.; MPCN-Ict 15. ¢ 1 &, 205
mm; Site 6; 40°48'10"S, 062°59'36"W, 24 Jan. 2017; B.
Rodriguez leg.; MPCN-Ict 16. ¢ 1 @, 237 mm; Site 6;
40°48'10"S, 062°59'36"W; 23 May 2017; P. Solimano
leg.; MPCN-Ict 17. « 1 &, 264 mm; Site 6; 40°48'10"S,
062°59'36"W; 24 Jan. 2017, M. Soricetti leg.; MPCN-Ict
18.

Identification. Body elongated. Body scales small (10—
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12 dorsal scales) with smooth posterior edge. Mouth with
a medial tooth patch on vomer; three rows of teeth in the
oral jaws, the teeth of outer rows larger and more robust.
Posterodorsal edge of the opercular bone straight. Thirty
to 40 gill rakers on the lower branch of the first branchial
arch. First dorsal fin origin coincident or slightly ante-
rior to the vertical that passes through the anus; five or
less interdorsals; last ray of the anal fin anterior to verti-
cal passing through the last ray of the second dorsal fin.
Three rows of subocular scales; scales present between
the anterior rays of the anal and second dorsal fins.

Odontesthes hatcheri (Eigenmann, 1909)
Figure 3B

Material examined. ARGENTINA- 1 &, 98 mm; Site
1; 40°26'18"S, 063°40'54"W; 23 Nov. 2016; P. Solimano
leg.; MPCN-Ict 2. « 1 @, 136 mm; Site 1; 40°26'18"S,
063°40'54"W; 23 Nov. 2016; P. Solimano leg.; MPCN-
Ict 19. « 1 &, 152 mm; Site 1; 40°26'18"S, 063°40'54"W;
23 Nov. 2016; M. Soricetti leg.; MPCN-Ict 20. « 1 &, 212
mm; Site 4; 40°43'15"S, 063°36'02"W; 28 May. 2016;
P. Solimano leg.; MPCN-Ict 21. « 1 @, 258 mm; Site 4;
40°43'15"S, 063°36'02"W; 23 May. 2017; P. Solimano
leg.; MPCN-Ict 22. « 1 @, 283 mm; Site 4; 40°43'15"S,
063°36'02"W; 23 May. 2017; M. Soricetti leg.; MPCN-Ict
23. ¢ 1 9, 307 mm; Site 4; 40°43'15"S, 063°36'02"W; 28
Jun. 2017; P. Solimano leg.; MPCN-Ict 24.
Identification. Body elongated. Adults with the up-
per jaw prognathous, premaxilla protractil anteroven-
trally and strong pharyngeal jaws with molariform teeth.
Operculum with fenestrated inner face and convex pos-
terodorsal edge. Dorsal edge of operculum continuing on
the laminar ridge of dorsal operculum process. Three or
more rows of teeth in the oral jaws; no teeth in vomer;
21-25 gill rakers on the lower branch. First dorsal fin co-
incident with the posterior end of the pelvic fins; six or
more interdorsal bones in continuous series. Small body
scales (15 dorsal scales) with smooth posterior border.
Three rows of subocular scales; scales also present on
the interoperculum and between the anterior rays of the
anal fin, but absent in the second dorsal fin. Posterior
margin of body scales lined with a row of melanophores
giving a very dark appearance to the specimens.

Order Characiformes
Family Characidae

Cheirodon interruptus (Jenyns, 1842)
Figure 3C

Material examined. ARGENTINA- 1 &, 64 mm; Site
2; 40°42'48"S, 063°23'08"W; 15 Oct. 2016; F. Guar-
diola Rivas leg.; MPCN-Ict 3. * 1 9, 39 mm,; Site 2; 40°
42'48"S, 063°23'08"W; 22 Nov. 2016; F. Guardiola Ri-
vas leg.; MPCN-Ict 25. « 1 Q, 42 mm; Site 2; 40°42'48"S,
063°23'08"W; 22 Nov. 2016; F. Guardiola Rivas leg.;
MPCN-Ict 26. + 1 &, 45 mm; Site 2; 40°42'48"S, 063°
23'08"W; 13 Dec. 2016; M. Soricetti leg.; MPCN-Ict
27.+ 1 &, 51 mm; Site 4; 40°43'15"S, 063°36'02"W; 21
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Figure 3. Fishes of the lower course of the Negro river drainage. A. Odontesthes bonariensis, MPCN-Ict 1, 110 mm TL. B. O. hatcheri, MPCN-
Ict 2,98 mm TL. C. Cheirodon interruptus, MPCN-Ict 3, 64 mm TL. D. Psalidodon pampa, MPCN-Ict 4, 73 mm TL. E. Cyprinus carpio, MPCN-Ict
5,418 mm TL. F. Jenynsia lineata, MPCN-Ict 6, 59 mm TL. G. Cnesterodon decemmaculatus, MPCN-Ict 7, 36 mm TL. H. Galaxias maculatus,
MPCN-Ict 9, 57 mm TL. I. Mugil liza, MPCN-Ict 8, 501 mm TL. J. Percichthys trucha, MPCN-Ict 10, 272 mm TL. K. Paralichthys brasiliensis,
MPCN-Ict 11, 385 mm TL. L. Genidens barbus, MPCN-Ict 13, 320 mm TL. M. Corydoras paleatus, MPCN-Ict 12, 75 mm TL.
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Figure 4. Number of species of each origin expressed as per-
centages of the total of species captured in the lower course of
the Negro river drainage. Abbreviations: ONE, other Neotropical
ecoregion; PE, native from Patagonia ecoregion.
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Aug. 2016; F. Quezada leg.; MPCN-Ict 28. « 1 @, 54
mm; Site 4; 40°43'15"S, 063°36'02"W; 23 Aug. 2016; F.
Guardiola Rivas leg.; MPCN-Ict 29. ¢ 1 &, 57 mm; Site
4; 40°43'15"S, 063°36'02"W; 20 Feb. 2017; M. Soricetti
leg.; MPCN-Ict 30.

Identification. Body compressed. Premaxilla with one
row of five multicuspidated teeth. Maxilla with one tooth.
Pseudotympanum present. Lateral line interrupted with
5-8 perforated scales. Twenty-two to 29 ventral procur-
rent rays, more prominent in males. Pelvic fin with six
branched rays. Caudal-fin rays, 14—17. Conspicuous sub-
circular dark spot on caudal peduncle present.

Psalidodon pampa (Casciotta, Almiron &
Azpelicueta, 2005)
Figure 3D

Material examined. ARGENTINA « 1 ©, 73 mm,; Site
2; 40°42'48"S, 063°23'08"W; 22 Nov. 2016; M. Sorice-
tti leg.; MPCN-Ict 4. « 1 9, 47 mm; Site 2; 40°42'48"S,
063°23'08"W; 22 Nov. 2016; M. Soricetti leg.; MPCN-
Ict 31. « 1 &, 49 mm; Site 2; 40°42'48"S, 063°23'08"W;
22 Nov. 2016; P. Solimano leg.; MPCN-Ict 32. ¢ 1 @, 53

Table 2. List of species collected in the lower course of the Negro river drainage, Argentina. Abbreviations: ONE, other Neotropical ecore-

gion; PE, Patagonia ecoregion.

Sampling sites

Order/family/species Origin Collection code
1 2 3 4 5 6 7
Atheriniformes
Atherinopsidae
Odontesthes bonariensis (Valenciennes, 1835) ONE X X MPCN-Ict 1,140 18
Odontesthes hatcheri (Eigenmann, 1909) PE X X MPCN-Ict 2,19 to 24
Characiformes
Characidae
Cheirodon interruptus (Jenyns, 1842) ONE X X MPCN-Ict 3, 25 t0 30
Psalidodon pampa (Casciotta, Almirdn & Azpelicueta, 2005) ONE X X MPCN-Ict 4,31t042
Cypriniformes
Cyprinidae
(yprinus carpio Linnaeus, 1758 Exotic X X X X X MPCN-Ict 5, 43 to 46
Cyprinodontiformes
Anablepidae
Jenynsia lineata (Jenyns, 1842) ONE X X X X MPCN-Ict 6, 47 to 55
Poeciliidae
(nesterodon decemmaculatus (Jenyns, 1842) ONE X X X MPCN-Ict 7,56 to 65
Galaxiiformes
Galaxiidae
Galaxias maculatus (Jenyns, 1842) PE X MPCN-Ict 9, 66
Mugiliformes
Mugilidae
Mugil liza (Valenciennes, 1863) Marine X MPCN-Ict 8
Perciformes
Percichthyidae
Percichthys trucha (Cuvier & Valenciennes, 1840) PE X X MPCN-Ict 10, 67 to 74
Pleuronectiformes
Paralichthyidae
Paralichthys brasiliensis (Ranzani, 1840) Marine X X MPCN-Ict 11, 75,76
Siluriformes
Ariidae
Genidens barbus (Lacepede, 1803) Marine X MPCN-Ict 13,82 t0 85
Callichthyidae
Corydoras paleatus (Jenyns, 1842) ONE X X MPCN-Ict 12,77 to 81
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mm; Site 2; 40°42'48"S, 063°23'08"W; 24 Apr. 2017; F.
Guardiola Rivas leg.; MPCN-Ict 33. « 1 &, 62 mm; Site
2; 40°42'48"S, 063°23'08"W; 24 Apr. 2017, M. Sorice-
tti leg.; MPCN-Ict 34. « 1 @, 74 mm; Site 2; 40°42'48"S,
063°23'08"W; 22 Nov. 2016; M. Soricetti leg.; MPCN-Ict
35.+1 2,41 mm; Site 4; 40°43'15"S, 063°36'02"W; 21 Aug.
2016; F. Guardiola Rivas leg.; MPCN-Ict 36. « 1 &, 45 mm;
Site 4; 40°43'15"S, 063°36'02"W; 30 May 2017; M. Soric-
etti leg.; MPCN-Ict 37. « 1 &, 48 mm; Site 4; 40°43'15"S,
063°36'02"W; 23 May 2017; P. Solimano leg.; MPCN-Ict
38.¢1 9, 51 mm; Site 4; 40°43'15"S, 063°36'02"W; 23 Aug.
2016; M. Soricetti leg.; MPCN-Ict 39. * 1 &, 51 mm; Site 4;
40°43'15"S, 063°36'02"W; 21 Aug. 2016; F. Guardiola Ri-
vas leg.; MPCN-Ict 40. « 1 @, 51 mm; Site 4; 40°43'15"S,
063°36'02"W; 21 Aug. 2016; M. Soricetti leg.; MPCN-
Ict41. ¢ 1 @, 64 mm; Site 4; 40°43'15"S, 063°36'02"W; 23
May. 2017; P. Solimano leg.; MPCN-Ict 42.

Identification. Body compressed. Dorsal and ventral
profile of body slightly convex. Mouth terminal. Lower
jaw slightly prognathous. Two rows of teeth on premax-
illa; inner row with five tricuspidate or pentacuspidate
teeth; single small and unicuspidate or tricuspidate tooth
in the maxillary bone. Dentary with three or four large
pentacuspidate teeth followed by three to four small
teeth. Third infraorbital not contacting laterosensory
canal of preopercle. Lateral line complete with 35-37
perforated scales. Four scales in contact with the supra-
occipital bone. Anal fin with iii—v, 17-20 rays.

Order Cypriniformes
Family Cyprinidae

Cyprinus carpio Linnaeus, 1758
Figure 3E

Material examined. ARGENTINA- 1 @, 418 mm; Site
1; 40°26'18"S, 063°40'54"W; 21 Jan. 2016; M. Sorice-
tti leg.; MPCN-Ict 5. » 1 &, 72 mm; Site 2; 40°42'48"S;
063°23'08"W; 27 Sep. 2016; M. Soricetti leg.; MPCN-
Ict 43. « 1 Q, 223 mm; Site 4; 40°43'15"S, 063°36'02"W;
9 Apr. 2016; P. Solimano leg.; MPCN-Ict 44. « 1 &, 315
mm; Site 6; 40°48'10"S, 062°59'36"W; 24 Nov. 2016; B.
Rodriguez leg.; MPCN-Ict 45. « 1 Q, 584 mm; Site 7,
41°01'12"S, 062°47'54"W; 25 Oct. 2016; B. Rodriguez
leg.; MPCN-Ict 46.

Identification. Robust body. Mouth edentulous, pharyn-
geal teeth present. Gill openings widely adhered to the
isthmus. Scales large, 38 or 39 lateral-line scales. Dor-
sal fin long, with three or four unbranched anterior rays,
the last of one bearing denticles. Caudal fin with rounded
lobes. Greenish brown background color with golden
and blue reflections.

Order Cyprinodontiformes
Family Anablepidae

Jenynsia lineata (Jenyns, 1842)
Figure 3F

Material examined. ARGENTINA- 1 @, 59 mm; Site
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1; 40°26'18"S, 063°40'54"W; 21 Jan. 2016; M. Soricetti
leg.; MPCN-Ict 6. « 1 &, 23 mm; Site 1; 40°26'18"S, 063°
40'54"W; 21 Jan. 2016; F. Guardiola Rivas leg.; MPCN-
Ict 47. « 1 &, 27 mm; Site 3; 40°43'30"S, 063°14'02"W;
23 Apr. 2016; M. Soricetti leg.; MPCN-Ict 48. « 1 Q,
35 mm; Site 4; 40°43'15"S, 063°36'02"W; 20 Feb. 2016;
P. Solimano leg.; MPCN-Ict 49. « 1 9, 37 mm; Site 2;
40°42'48"S, 063°23'08"W; 13 Dec. 2016; M. Soric-
etti leg.; MPCN-Ict 50. « 1 @, 43 mm; Site 3; 40°4
3'30"S, 063°14'02"W; 30 Apr. 2016; F. Guardiola Rivas
leg.; MPCN-Ict 51. « 1 &, 49 mm; Site 4; 40°43'15"S,
063°36'02"W; 23 May. 2016; M. Soricetti leg.; MPCN-
Ict 52. ¢ 1 Q, 52 mm; Site 2; 40°42'48"S, 063°23'08"W;
22 Nov. 2016; P. Solimano leg.; MPCN-Ict 53. « 1 &, 55
mm; Site 1; 40°26'18"S, 063°40'54"W; 18 Mar. 2016; F.
Guardiola Rivas leg.; MPCN-Ict 54. ¢ 1 9, 58 mm,; Site
1; 40°26'18"S, 063°40'54"W; 23 May. 2017; M. Soricetti
leg.; MPCN-Ict 55.

Identification. Small, body subcylindrical. A large cen-
tral scale on the dorsal surface of the head. Predorsal se-
ries with 13 or 14 scales. Lateral line with 30-32 scales.
A tubular gonopodium in the males formed by modified
rays of the anal fin. Anal fin with 13 or 14 rays. Light
gray background color with dash—shaped spots arranged
in longitudinal lines, with four or five lines on the cau-
dal peduncle.

Family Poeciliidae

Cnesterodon decemmaculatus (Jenyns, 1842)
Figure 3G

Material examined. ARGENTINAe 1 ©, 36 mm; Site
2; 40°42'48"S, 063°23'08"W; 22 Nov. 2016; M. Sorice-
tti leg.; MPCN-Ict 7. « 1 §, 22 mm; Site 5; 40°4926"S,
063°09'51"W; 20 Feb. 2016; M. Soricetti leg.; MPCN-
Ict 56. + 1 &, 25 mm; Site 2; 40°42'48"S, 063°23'08"W;
13 Dec. 2016; B. Rodriguez leg.; MPCN-Ict 57. « 1
Q, 26 mm; Site 5; 40°49'26"S, 063°09'51"W; 20 Feb.
2016; F. Guardiola Rivas leg.; MPCN-Ict 58. « 1 &, 29
mm; Site 3; 40°43'30"S, 063°14'02"W; 23 Apr. 2016;
P. Solimano leg.; MPCN-Ict 59. « 1 9, 30 mm; Site 3;
40°43'30"S, 063°14'02"W; 23 Apr. 2016; M. Soricetti
leg.; MPCN-Ict 60. < 1 Q, 31 mm; Site 2; 40°42'48"S,
063°23'08"W; 24 Apr. 2017; M. Soricetti leg.; MPCN-
Ict 61.+ 1 &, 31 mm; Site 5; 40°49'26"S, 063°09'51"W; 20
Feb. 2016; F. Guardiola Rivas leg.; MPCN-Ict 62. « 1 &,
32 mm; Site 3; 40°43'30"S, 063°14'02"W; 23 Apr. 2016;
M. Soricetti leg.; MPCN-Ict 63. ¢ 1 9, 33 mm; Site 5;
40°4926"S; 063°09'51"W; 20 Feb. 2016; F. Guardiola Ri-
vas leg.; MPCN-Ict 64. « 1 &, 37 mm; Site 3; 40°43'30"S,
063°14'02"W; 23 Apr. 2016; P. Solimano leg.; MPCN-Ict
65.

Identification. Small, body subcylindrical. Snout acute.
Lower jaw slightly longer than upper jaw. Longitudinal
series with 31-33 scales. Anal-fin rays of males modi-
fied forming a gonopodium. Adult males gonopodium
with a bony style long and slightly arched, covered by a
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membrane that ends in a distal filament. Grayish back-
ground color with dark bars, regularly spaced and re-
stricted to the midline, along the sides of the body.

Order Galaxiiformes
Family Galaxiidae

Galaxias maculatus (Jenyns, 1842)
Figure 3H

Material examined. ARGENTINA ¢ 1 &, 57 mm; Site
2; 40°42'48"S, 063°23'08"W; 15 Jan. 2016; M. Soricetti
leg.; MPCN-Ict 9. ¢ 1 @, 51 mm; Site 2; 40°42'48"S, 063°
23'08"W; 24 Apr. 2017; P. Solimano leg.; MPCN-Ict 66.
Identification. Body elongated. Head short. Teeth al-
most equal in size, without differentiated canines. Max-
illa reaches or slightly surpasses the anterior edge of the
eye. The anal-fin origin is at the same level that the dor-
sal-fin origin, and when reclined, it does not reach the
caudal fin. The pelvic-fin origin is closer to the base of
the caudal fin than to the anterior end of the snout. Ol-
ive background, with irregular blackish spots, some of
which are somewhat semilunar.

Order Mugiliformes
Family Mugilidae

Mugil liza (Valenciennes, 1863)
Figure 31

Material examined. ARGENTINA ¢ 1 @, 501 mm; Site
7, 41°01'12"S, 062°47'54"W; 26 Feb. 2017; S. Morawicki,
P. Solimano leg.; MPCN-Ict 8.

Identification. Body elongated, fusiform, anteriorly de-
pressed until the first dorsal-fin origin; caudal pedun-
cle compressed. Head wide and depressed, interorbital
space wide and convex. Mouth, wide and subterminal.
Small labial teeth arranged in very close rows. Large cte-
noid scales. Axillary scales of pectoral and pelvic fins
less than a half the length of the respective fin. First dor-
sal fin equidistant between the snout tip and the origin of
the caudal fin. Caudal fin finely scaled, almost to its dis-
tal edge. Dark brown color on back with flanks and belly
silver; the scales of the back and flank with a more or less
perceptible darker longitudinal groove.

Order Perciformes
Family Percichthyidae

Percichthys trucha (Cuvier & Valenciennes, 1840)
Figure 3J

Material examined. ARGENTINA « 1 3, 272 mm; Site
1; 40°26'18"S, 063°40'54"W; 21 Jan. 2016; M. Sorice-
tti leg.; MPCN-Ict 10. » 1 &, 61 mm; Site 1; 40°26'18"S,
063°40'54"W; 21 Jan. 2016; M. Soricetti, F. Guardiola Ri-
vas leg.; MPCN-Ict 67. « 1 , 66 mm; Site 1; 40°26'18"S,
063°40'54"W; 21 Jan. 2016; M. Soricetti, F. Guardiola Ri-
vas leg.; MPCN-Ict 68. « 1 @, 69 mm; Site 1; 40°26'18"S,
063°40'54"W; 21 Jan. 2016; M. Soricetti, F. Guardiola Ri-
vas leg.; MPCN-Ict 69. 1 &, 71 mm; Site 4; 40°43'15"S,
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063°36'02"W; 20 Feb. 2016; M. Soricetti, F. Guardiola Ri-
vas leg.; MPCN-Ict 70. « 1 9, 78 mm; Site 1; 40°26'18"S,
063°40'54"W; 21 Jan. 2016; M. Soricetti, F. Guardiola Ri-
vas leg.; MPCN-Ict 71. « 1 9, 95 mm; Site 4; 40°43'15"S,
063°36'02"W; 20 Feb. 2016; M. Soricetti, F. Guardiola Ri-
vas leg.; MPCN-Ict 72. ¢ 1 &, 102 mm; Site 1; 40°26'18"S,
063°40'54"W; 21 Jan. 2016; M. Soricetti, F. Guardiola Ri-
vas leg.; MPCN-Ict 73. ¢ 1 9, 142 mm; Site 4; 40°43'15"S,
063°36'02"W; 20 Feb. 2016; M. Soricetti, F. Guardiola Ri-
vas leg.; MPCN-Ict 74.

Identification. Body eclongated and relatively com-
pressed. Head length about three times of the body
length. Mouth not very large, with the jaw included,
which does not protrude above; maxilla relatively small,
fitting 2.5 to 3 times into the head length, its posterior
edge reaches the anterior edge of the eye. Wide interor-
bital space. Dorsal fin with 9—11 spines and 12 or 13 soft
rays, the spiny and soft portions separated by a V-shaped
notch. Small opercular spines; scapular process little ro-
bust. Anal fin with three spines and 9 or 10 soft rays. Its
origin coincides with the end of the spinous portion of
the dorsal fin. The color of live specimens is pale gold or
lemon, up to golden olive, the belly is pale violet and the
back may have olive shades to gray green or slate blue.
All the scales have blue-black spots. Back of the head vi-
olaceous—brownish, and the operculum reddish. Dorsal
fin light violet with brown spots and the caudal fin violet
lemon with small dark specks.

Order Pleuronectiformes
Family Paralichthyidae

Paralichthys brasiliensis (Ranzani, 1840)
Figure 3K

Material examined. ARGENTINA « 1 &, 385 mm; Site
7; 41°01'12"S, 062°47'54"W; 26 Feb. 2017. S. Morawicki,
P. Solimano leg.; MPCN-Ict 11. « 1 9, 235 mm; Site 2;
40°42'48"S, 063°23'08"W; 4 Oct. 2017; M. Soricetti, S.
Morawicki leg; MPCN- Ict 75. « 1 &, 406 mm; Site 7;
41°01'12"S, 062°47'54"W; 26 Feb. 2017. S. Morawicki, P.
Solimano leg.; MPCN-Ict 76.

Identification. Body compressed. Cycloid scales on
both sides of the body; 3—6 upper gill rakers and lower
13—18 in first branchial arch; 68—82 rays in dorsal fin;
50—-61 rays in anal fin; 9-12 pectoral fin rays; 90-107
perforated scales on lateral line and 61-71 oblique rows
of scales; small eyes (2.2—6% SL) separated by flat, wide
interorbital region (interorbital width 1.9-5% SL); short
pectoral fins (pectoral fin on the ocular side 8.7-15.3%
SL); and narrow caudal peduncle (10.2—14.0% SL).

Note. Paralichthys orbignyanus has been frequently
confused with P. brasiliensis, the other species of the
genus occurring in the South Atlantic. Paralichthys or-
bignyanus is distinguished from P. brasiliensis by the
number of gill rakers in the first branchial arch (16-24
vs. 12-15, respectively), the number of scales on the lat-
eral line (90—107 vs. 81-88, respectively) and the oblique
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rows of scales (6171 vs. 49-54, respectively), the shorter
pectoral fins (average 11.5% vs. 13.1% SL, respectively),
the interorbital width (average 3.5% vs. 2.7% SL, respec-
tively) and the caudal peduncle width (average 11.6%
vs.14.3% of the SL, respectively).

Order Siluriformes
Family Ariidae

Genidens barbus (Lacepéde, 1803)
Figure 3L

Material examined. ARGENTINA ¢ 1 ¢, 320 mm; Site
6; 40°48'10"S, 062°59'36"W; 25 Feb. 2016; B. Rodriguez
leg.; MPCN-Ict 13. « 1 @, 343 mm; Site 6; 40°48'10"S,
062°59'36"W; 24 Nov. 2016; B. Rodriguez leg.; MPCN-
Ict 82. « 1 &, 351 mm; Site 6; 40°48'10"S; 062°59'36"W,
13 Dec. 2016; M. Soricetti leg.; MPCN-Ict 83. ¢ 1 9, 364
mm; Site 6; 40°48'10"S; 062°59'36"W, 30 Nov. 2017,
M. Soricetti leg.; MPCN-Ict 84. « 1 @, 372 mm; Site 6;
40°48'10"S, 062°59'36"W; 25 Feb. 2016; B. Rodriguez
leg.; MPCN-Ict 85.

Identification. Body robust and elongated. The anterior
frontal fontanelle reaches close to the base of the postoc-
cipital process like a narrow groove. Upper jaw projected
and lips thick. Maxillary barbels reaches the end of the
operculum; the shortest mental and postmental barbels
are inserted parallel to the edge of the jaw. Adipose fin,
short. Pectoral-fin spine similar in length to dorsal-fin
spine, with toothed internal edge. Caudal fin forked, with
upper lobe narrower and longer than lower lobe. Anal
fin emarginated. Uniform gray—black color, with purple
reflections.

Family Callichthyidae

Corydoras paleatus (Jenyns, 1842)
Figure 3M

Material examined. ARGENTINA « 1 &, 75 mm; Site
2; 40°42'48"S; 063°23'08"W; 26 Nov. 2016; P. Solimano
leg.; MPCN-Ict 12. » 1 &, 49 mm; Site 2; 40°4248"S, 063°
23'08"W; 26 Nov. 2016; F. Guardiola Rivas leg.; MPCN-
Ict 77.+ 1 Q, 53 mm; Site 4; 40°43'15"S, 063°36'02"W; 23
May. 2017; P. Solimano leg.; MPCN-Ict 78. ¢ 1 &, 61 mm;
Site 2; 40°42'48"S, 063°23'08"W; 28 May. 2016; M. Sori-
cetti leg.; MPCN-Ict 79. « 1 9, 65 mm; Site 4; 40°43'15"S,
063°36'02"W; 23 May. 2017; M. Soricetti leg.; MPCN-Ict
80. « 1 &, 68 mm; Site 4; 40°43'15"S, 063°36"02""W; 20
Feb. 2017; P. Solimano leg.; MPCN-Ict 81.
Identification. Body short and tall, flanks covered by
two series of plates. Head compressed, triangular in dor-
sal view. Short maxillary barbels not reaching the gill
opening. External mental barbels slightly longer than
maxillary ones. Posterior margin of the pectoral spine
serrated, perpendicularly oriented. Background color ol-
ive—brown with yellowish belly; three large black spots
along the midline of flanks.
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Discussion

Habitat destruction, pollution, overexploitation, cli-
mate change and invasive species have led to significant
reductions in biological diversity (Dornelas et al. 2014).
Invasive species are a prominent feature of many assem-
blages and have contributed to greater biotic homoge-
nization. Communities are increasingly dominated by
cosmopolitan species (Magurran 2016).

An example of this is the freshwater communities of
Patagonia ecoregion, which are currently largely dom-
inated by introduced fishes (Dyer 2000; Pascual et al.
2002). The richness of ichthyofauna in Patagonia ecore-
gion is low compared to other cold temperate regions
of the southern hemisphere (Baigun and Ferriz 2003).
Fifteen species have been introduced into Patagonia
ecoregion from North America and Europe or have been
translocated from other basins of Neotropical region, of
which at least 11 have established self-sufficient popu-
lations (Pascual et al. 2007). Seven of the thirteen spe-
cies sampled in the present study (54%) do not belong to
the Patagonia ecoregion. Baigtin and Ferriz (2003) pos-
tulated that the species of other South America ecore-
gions present in the northern area of Patagonia ecoregion
constitute 30% of the specific richness; however, at least
in the lower course of the Negro river drainage this per-
centage is currently higher.

Menni et al. (1996) suggested that species such as
Cnesterodon decemmaculatus and Jenynsia lineata had
a wider distribution in the past. Baigun et al. (2002)
stated that species such as Jenynsia lineata and Corydo-
ras paleatus, due to their wide tolerance to variation in
salinity and low temperatures, were able to disperse and
colonize northern Patagonia ecoregion. Therefore, the
presence and distribution of these species in Patagonia
ecoregion can be explained by a combination of events
and not by any single occurrence.

Ortubay et al. (1994) cited Cresterodon decemmacu-
latus for the Curico lagoon (40°36'54"S, 065°55'48"W),
as the southernmost record for the species. The present
results imply an update of the distribution range of this
species, extending it about 20 km to the south.

Pérez (2008) documented Psalidodon pampa in irri-
gation channels of Middle Valley of the Negro river
drainage (approximately 39°10'00"S, 066°9'00"W).
The present report of P. pampa in the Lower Valley of
the Negro river drainage constitutes the southernmost
record for the species, extending its distribution range
180 km to the south. Casciotta et al. (2005) consider that
P. pampa is the only species of the genus that inhabits
rivers and streams south of the Bonaerensean drainages
ecoregion. The references to Astyanax eigenmannio-
rum (Cope, 1894) (Baigiin and Ferriz 2003; Pascual et
al. 2007; Cussac et al. 2016) in the Patagonia ecoregion,
probably correspond to P. pampa.

The fish fauna of Patagonia ecoregion will continue
to be shaped by climate change and human disturbances
(Cussac et al. 2004; Pascual et al. 2007), generating
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changes in the composition and relative abundance of
the fish community (Pascual et al. 2007). In Patagonia
ecoregion, at the present time, longitudinal systems are
almost absent (Baigin and Ferriz 2003), which dimin-
ishes the dispersal capacity of species since there is no
connection between the water freshwater bodies.
Artificial changes in the landscape, and introductions
by live bait transport, aquarium hobby (Pérez and Lopez
Cazorla 2008), in addition to climate change, may facili-
tate the southward expansion of other invasive species.
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