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Abstract

The Patagonian ichthyofauna comprises a total of 29 species. This low species richness contrasts with other cold-temperate regions of the
southern hemisphere. The fauna includes only 15 species native to the Patagonian Province and seven to the Brazilian Province. Knowledge of
native fish fauna diversity patterns is still fragmentary. Based on extensive sampling during the IBOY initiative and also reviewing seminal and
review literature, we provide an updated perspective of native freshwater fishes in Patagonia by describing and analyzing their distribution and
occurrence across basins.
The results show that species richness varies along latitude, with a maximum at the 38°–40° interval, principally due to the presence of Brazil-
ian species inhabiting northern Patagonia. However, species numbers remained constant south of 48° latitude.We report extended distribution
ranges for several species such as Diplomystes mesembrinus, Hatcheria macraei, Trichomycterus areolatus, and Odontesthes hatcheri, and also
the new discovery of a Brazilian species (Corydoras paleatus) in the north of Patagonia. Cluster analysis based on presence-absence informa-
tion revealed co-occurrence patterns at the level of basins, showing that only few species (Percichtys trucha, Odontesthes hatcheri, Hatcheria
macraei, Galaxias platei, and G. maculatus) are ubiquitous. Restricted distribution and even endemism for the remaining species could be at-
tributed to river drainage systems which influence dispersion ability, to the influence of past glaciation events, and impact by introduced
salmonids in the last century. Future research therefore should be focused on distribution patterns of introduced species since they are an im-
portant component of present Patagonian fish assemblages. Also, efforts should be devoted to understanding how diversity patterns of fresh-
water fish communities vary across scales and how community changes are relevant for native species conservation.
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Introduction

The Patagonian ichthyofauna exhibits low species rich-
ness (Ringuelet 1975, Arratia et al. 1983) which con-
trasts with other cold-temperate regions of the southern
hemisphere. Most previous studies on native species
have focused on trophic, reproductive and taxonomic
features (see Ferriz et al. 1998 for a review), but almost
no attempts have been devoted to distribution and diver-
sity patterns at a broad spatial scale. Quirós et al. (1986),
for example, presented information on several lake com-
munities but based their results on fisheries studies
which may be biased by gear selection. In turn, Arratia

et al. (1983) and Bello (2002) provided information on
native species distribution but mostly for large rivers
(Negro, Limay, Neuquén, Santa Cruz, Senguerr, Col-
orado, Deseado, etc).

During the last years there has been increased concern
for the conservation status of native species. Stocking of
exotic salmonids in Patagonian lakes and rivers began in
1904 (Baigún & Quirós 1985) and has been identified as
a potential source of impacts. Also, it is not well known
how environmental conditions are related to species dis-
tribution, and how exotic species have interacted and
modified the community structure in different basins.
Bertonatti & González (1992) and Chebez (1994) specu-
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the presence of several large and long rivers crossing the
territory from the west to the Atlantic Ocean. However,
some rivers cross the Andes and reach the Pacific slope.
Moreover, there are several large lakes that are shared by
Argentina and Chile and have outlets both to the Pacific
and Atlantic oceans. In northwestern Patagonia several
dams have been constructed, particularly in the Limay
and Neuquén river basins, that have resulted in the for-
mation of several very large reservoirs (up to 800 km2).

The fish community

The Patagonian ichthyofauna belongs to the Austral bio-
geographic region which in turn encompasses the Patag-
onian and Chilean ichthyogeographic provinces
(Ringuelet 1975, Arratia et al. 1983). The Patagonian
Province is borded to the north by the Parano-Platense
and Andino-Cuyana Provinces. The Patagonian fresh-
water ichthyofauna comprises 29 species, but only 15 of
these are native (Table 1). These numbers could be even

lated that almost 50% of the native species may have
been affected by conservation problems, and Bello &
Ubeda (1998) suggested that nine of the native species
could be endangered. Such results reinforce the concept
that distribution and diversity information is critical to
the development of conservation tools.

The BIOPAT Project (Biodiversity of Freshwater Fish
in Patagonia), as part of the International Biodiversity
Observation Year (IBOY) initiative, is an attempt to up-
date and increase the knowledge of native fish fauna di-
versity. Such information is necessary to provide a con-
ceptual framework to define the status of species and to
preserve and restore natural biodiversity in Patagonian
freshwater ecosystems. Although over the last few years
there has been an increase in studies of fish biology in
Patagonia, a biodiversity approach is necessary to assess
impacts from damming, deforestation, land use, water
diversion, and species introductions.

In this study we provide an updated perspective on a
broad geographical scale of native freshwater fishes in
Patagonia by describing and analyzing their distribution
patterns across basins. Such analyses represent an effort
to identify information gaps on species distribution and
provide guidelines for further research efforts in order to
acquire appropriate information for preserving Patago-
nian fish diversity.

Study area

Patagonia is a large territory that occupies the southern
part of Argentina including the Provinces of Tierra del
Fuego (and neighboring islands), Santa Cruz, Chubut,
Río Negro, Neuquén, and also the southeastern part of
Buenos Aires Province. This region is bordered by the
Andes to the west, the Atlantic Ocean to the east, and by
the río Colorado to the north (Fig. 1). Past glaciations
shaped the landscape until the end of the Pleistocene
(Ashworth & Hoganson 1993), creating lakes and rivers
after the glaciers melted, particularly in the Andes (Auer
1958). Lakes located on the plateau but not in the Andes
are mostly of tectonic and eolic origin (Iglesias de Cuel-
lo 1982). Volcanism also had a strong influence, and
lakes located in the Andes/plateau ecotone were filled
with ashes (Marcolini et al. 1998). Because soil compo-
sition is diverse, ionic qualities are distinct among the
basins. Oligotrophic lakes are very common in the
Andes, whereas more eutrophic and saline lakes are
more common on the plateau (Baigún & Marinone
1995). Climatic characteristics are very heterogeneous,
particularly along a west-east axis. Most of the moisture
carried by southern Pacific winds is removed by the oro-
graphic effect of the Andes mountains, defining a notice-
able environmental gradient at the Argentine slope that
influences overall distribution of the biota (Veblen &
Lorenz 1988). Patagonian hydrology is characterized by
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Fig. 1. General map of Argentine Patagonia, showing provinces and
main rivers (numbered in boldface): 1 Colorado River, 2 Negro River, 3
Limay River, 4 Chubut River, 5 Chico River, 6 Senguer River, 7 Deseado
River, 8 Chico River, 9 Chalia River, 10 Santa Cruz River, 11 Coyle
River, 12 Gallegos River, 13 Grande River.



lower if the taxonomy of Percichthyidae were better un-
derstood. For example, Lopez Albarello (1999) claimed
that Percichthys altispinnis and P. vinciguerrai should
not be considered as separate species.

Arratia et al. (1983) noted that the Chubut River rep-
resents the true limit for the typical Patagonian fish
fauna, because Brazilian species had never been report-
ed south of this river. However, Brazilian and Patagoni-
an species merge along the Negro and Colorado basins,
defining a wide zoogeographic transition zone recog-
nized as an ecotone (Almirón et al. 1997).

Patagonian fish species have been described as being
restricted in distribution. Species such as Percichthys al-
tispinnis, Aplochiton taeniatus, Aplochiton zebra,
Diplomystes viedmensis and D. mesembrinus have been
reported from only a few lakes and rivers, but information
is still fragmentary. Gymnocharacinus bergi represents a
unique case of extreme endemism (Ringuelet 1975,

Menni & Gómez 1995, Ortubay et al. 1997). On the other
hand, the fauna also comprises six exotic species, includ-
ing rainbow trout (Oncorhynchus mykiss), chinook (On-
corhynchus tschawytscha), brown trout (Salmo trutta),
brook trout (Salvelinus fontinalis), lake trout (Salvelinus
namaycush), landlocked salmon (Salmo salar sebago),
and common carp (Cyprinus carpio), of which the rain-
bow trout exhibits the widest distribution (Baigún &
Quirós 1985). In the last decades, Oncorhynchus
tschawytscha has entered through Pacific drainages, such
as the Corcovado (Grosman 1992) and Pico rivers (first
author’s observ., 2000), and developed stable popula-
tions. Unlike in Chile and New Zealand, most of the
Patagonian salmonids are not anadromous. Only the
above-mentioned chinook populations, the steelhead
stock from the Santa Cruz River, and brown trout popula-
tions inhabiting the Deseado and Grande rivers have de-
veloped migratory habits in Atlantic-slope rivers.
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Table 1. Native and exotic freshwater fish species inhabiting lotic and lentic environments in Patagonia. Asterisks (*) denote species of Brazilic
origin (Parano-Plata Province).

Order Family Scientific name Status

Salmoniformes Salmonidae Oncorhynchus mykiss Richardson, 1836 exotic
Oncorhynchus tschawytscha Walbaum, 1792 exotic
Salmo trutta Linné, 1758 exotic
Salmo salarsebago Girard, 1855 exotic
Salvelinus namaycush Walbaum, 1792 exotic
Salvelinus fontinalis Mitchill, 1815 exotic

Osmeriformes Galaxiidae Galaxias maculatus Jenyns, 1842 native
Galaxias platei Steindachner, 1898 native

Aplochitonidae Aplochiton zebra Jenyns, 1842 native
Aplochiton taeniatus Jenyns, 1842 native

Perciformes Percichthyidae Percichthys colhuapiensis MacDonagh, 1955 native
Percichthys vinciguerrai Perugia, 1891 native
Percichthys trucha Cuvier & Valenciennes, 1840 native
Percichthys altispinnis Regan, 1905 native

Cypriniformes Cyprinidae Cyprinus carpio Linné, 1758 exotic

Cyprinodontiformes Anablepidae Jenynsia multidentata* Jenyns, 1842 transplanted?
Poeciliidae Cnesterodon decenmaculatus Jenyns, 1842 transplanted?

Siluriformes Diplomystidae Diplomystes mesembrinus Ringuelet, 1984 native
Diplomystes viedmensis MacDonagh, 1931 native
Diplomystes cuyanus Ringuelet,1965 native

Trichomycteridae Hatcheria macraei Girard, 1855 native
Trichomycterus areolatus Arratia & Chang, 1975 native

Callichthyidae Corydoras paleatus* Lacepede, 1803 transplanted?

Atheriniformes Atherinopsidae Odontesthes bonariensis* Cuvier & Valenciennes, 1835 transplanted
Odontesthes hatcheri Girard, 1885 native

Characiformes Characidae Oligosarcus jenynsii Günther, 1864 native
Gymnocharacinus bergi* Steindachner, 1903 native
Astyanax eigenmanniorum* Cope, 1894 native
Cheirodon interruptus* Jenyns, 1842 native



Material and methods

Samples were taken in the years 2000 and 2002 within an ex-
tensive program developed for Patagonian lakes and rivers as
part of the BIOPAT project. Sampling covered all Patagonian
Provinces and mostly focused on small lakes and low-order
streams whose fish fauna was unknown or incompletely
recorded. In total, 18 lakes with a mean surface area of 250
hectares were sampled, and 46 sites on several Patagonian
rivers. Additional information was obtained from seminal pub-
lications on fish distribution and zoogeographic analysis. We
also revised material from the Museo de Ciencias Naturales
“Bernardino Rivadavia” (MACN) collection, which is the
most complete for Patagonian fishes.

Experimental fishing in lakes was performed by floating
and bottom monofilament gill net and floating and bottom
multifilament gill-net gangs. Floating gill nets were set at the
shore, whereas bottom gill nets were set at the slope boundary
with the lake bathyal zone. Mesh sizes were 21, 25, 30, 35, 39,
52.5, 60, 70, and 85 mm. Each net was 25 m in length at vari-
able depth (2–4 m), with total gang lengths of 900 m. Fishing
effort varied from one to two nights depending on lake area.

In low-order streams electrofishing was conducted with
portable equipment, three electrofishing removals were per-
formed in several reaches. At each sampling site, 3 to 5 reach-
es of 50 m length were selected according to the methods of
Maret et al. (1997). This distance can be considered as the
minimum length for detecting most species in pools and riffles
(Stoneman & Jones 2000). For intermediate-order streams, we
sampled a length equivalent to 20 times the mean width of the
wetted channel. When possible we attempted to separate the
sampled reaches in order to cover most of the environmental
heterogeneity as represented by riparian vegetation, flow ve-
locity, substrate, macrohabitat diversity, morphometric fea-
tures, etc. In large rivers with high flow, electrofishing was
performed only in shallow bays and backwaters.

Data analysis was based on a matrix constructed for pres-
ence/absence of species recorded for lentic and lotic environ-
ments, respectively. Details of this information can be found in

the accompanying Organisms Diversity and Evolution Elec-
tronic Supplement (ODES 03-07, Tables A–V). Each of the 54
drainages identified on 1:100.000 or 1:250.000 scale maps
was allotted a sample site. These drainages form the main trib-
utary watersheds of large Patagonian rivers such as the Limay,
Colorado, Chubut, Negro, Santa Cruz, etc., or they drain to the
Pacific Ocean, or form endorrheic basins. The large rivers
were divided into low, middle and upper sections between
which we hypothesized the fish assemblages to vary. Marine
sites and waterbodies located on small islands were disregard-
ed in this analysis.

Association of species co-occurrence at the defined
drainages was examined by using average-linkage cluster
analysis and the Sørensen similarity index, which doubles
weights for co-occurrences (Romesburg 1984).

Results

Through the extensive sampling program we found 9 of
14 fish species reported from Patagonia. Based on total
matrix entries, 41% were referred to lotic waterbodies,
53% to lentic environments, and 18% to reservoirs. For
lotic environments, we found that most of the historical
sampling efforts had been concentrated on large rivers,
with 43% corresponding to the Negro, Limay and
Neuquén rivers. Only 8% of the information was avail-
able from low-order rivers.

Species richness varied with latitude, the maximum
number of species was found in the 38°–40° interval
(Neuquén-Río Negro Provinces; Fig. 2). Species rich-
ness decreased to the south, but remained almost con-
stant south of 48°. The influence of Brazilian species at
northern latitudes was also evident. When such species
were removed from the analysis, species richness did not
change substantially with latitude.

Based on literature data and our own samples, we de-
veloped updated distribution maps for each of the
species (Electr. Suppl. 03-07, Figs A–I). In the genus
Diplomystes (Electr. Suppl. 03-07, Fig. A), we could add
the middle Chubut River to the distribution range of
D. mesembrinus, an important new finding. Azpelicueta
(1994b) considered that this species only develops small
populations, and very few specimens have been collect-
ed during the last years. D. viedmensis appeared mostly
distributed in lotic water bodies of the Limay watershed,
D. cuyanus is found only in the Colorado River which
separates the Patagonian and Andino-Cuyana zoogeo-
graphic provinces.

Our samples also show an extended geographic range
for the Trichomycteridae family (Electr. Suppl. 03-07,
Fig. B). We found Hatcheria macraei in the upper
Neuquén River (Manzano Amargo and Andacollo),
whereas Trichomycterus areolatus was detected in a
tributary of the upper Chubut River (Lepa Creek). The
latter species was also captured in the Ecker River, ex-
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Fig. 2. Variation of species richness along latitude.



tending its distribution towards the plateau of southern
Patagonia.

Brazilian species were restricted to the Colorado and
Negro river basins (Electr. Suppl. 03-07, Fig. C), with
the exception of Gymnocharacinus bergi which is
known to be endemic to the Somuncura Plateau. The
finding of Corydoras paleatus in the lower Limay River
represents an important novelty, increasing Brazilian
species richness in northern Patagonia. The northern dis-
tribution range for Odontesthes hatcheri is also expand-
ed by finding this species in the upper Neuquén River
and in the upper Epulaufquen and Vaca Laufquen Lakes
(Electr. Suppl. 03-07, Fig. D).

The family Galaxiidae showed a very wide distribu-
tion across Patagonia, although the two included species
have never been reported from the upper Neuquén basin
and G. platei is absent from the northeast of Patagonia.
(Electr. Suppl. 03-07, Figs E, F).

Geographical distribution in the family Percichthyi-
dae differed between species (Electr. Suppl. 03-07, Figs
G, H). For example, Percichthys altispinnis exhibited a
very restricted distribution, and P. colhuapiensis was
completely absent from Andean lakes. On the other
hand, P. trucha appears to be ubiquitous, and we can ex-
tend its northern distribution range to several lakes be-
longing to the upper Neuquén basin (Electr. Suppl. 03-
07, Fig. H).

For the family Aplochitonidae we can confirm the
narrow distribution area mostly limited to the Futaleufu
River basin, which is connected to the Pacific Ocean
(Electr. Suppl. 03-07, Fig. I).

Whereas maps portray general distribution character-
istics such as areas of concentration and boundaries,
they do not easily display simultaneous association pat-
terns. Cluster analysis of species co-occurrence in differ-
ent catchments allowed the identification of up to 12
species groups at moderate similarity level (Fig. 3).
Some of these consist of a single species, implying
unique distribution characteristics (groups I, V, VIII, X,
XI). Group III comprises ubiquitous species which are
found in most of the main river basins across Patagonia.
Groups II, IV, VI and VII reflect those species restricted
to or reported from particular subbasins. Group XII
mostly includes Brazilian species restricted to north
Patagonia, and group X those that also occupy the So-
muncura plateau.

Discussion

Fish species richness in Patagonia appears rather low
compared with other cold-temperate regions in the south-
ern hemisphere, even when Brazilian species are consid-
ered part of the fauna. McDowall (1978), for example, re-
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Fig. 3. Dendrogram of fish species association for identified watershed units derived from average-linkage clustering and Sorensen association
index. Vertical dashed line represents cut level analysis (see text).



ported 27 native species for New Zealand and a total in-
cluding exotics of 47 species. Brazilian species restricted
to the northern area in Patagonia represent a distinctive
feature comprising at present 30% of species richness.

The latitudinal range between 38° and 42° (Neuquén
and Río Negro provinces), which includes the ecotonal
area between the Patagonian and Parano-Platense zoo-
geographic provinces, appears to have the greatest
species diversity due to the influence of Brazilian
species. Almirón et al. (1997) reported new findings of
Brazilian species in the last years, and Baigún et al.
(2002) speculated that species such as Jenynsia multi-
dentata andCorydoras paleatus could colonize northern
Patagonia due to their tolerance for cold temperatures
and saline conditions.

A high species diversity may be also related partially
to the hydrographic characteristics in north Patagonia.
Long rivers flowing westwards from the Andes exhibit
higher discharges than those located in southern Patago-
nia and may facilitate species dispersion and coloniza-
tion. The upper Limay River receives large tributaries
from watersheds (e.g. the Alumine-Collón Cura system)
which follow a north-south direction, connecting lower-
order rivers and several lakes. A similar pattern is ob-
served in the upper Neuquén River and its main tributary
system, the Varvarco watershed. Such longitudinal sys-
tems, almost absent in southern Patagonia, may play an
important role by connecting various waterbodies and
enhancing the dispersal ability of several different
species across basins.

The fossil record of southern South American fish as-
semblages in the Palaeozoic, Mesozoic and Cenozoic pe-
riods shows important differences (Arratia & Cione
1996). The present low species richness and disrupted
distribution of the Patagonian fish fauna appears to be
strongly related to large-scale geological events such as
the Andes uplift during theTertiary, and was also shaped
by Pleistocene-Holocene glaciation and volcanism (Mer-
cer 1984). Glaciers modified native fauna distribution
patterns on all levels (Markgraf 1985). Yet, the present
distribution of Brazilian species is probably the result of
increasing aridity during the Tertiary and of change in
climatic conditions during the Pleistocene, narrowing
their distribution ranges (Ringuelet 1975). The presence
of the relict monotypic species Gymnocharacinus bergi,
inhabiting the headwaters of Valcheta Creek on the So-
muncura plateau, and reports of a few other Brazilian
species such as C. decenmaculatus and J. multidentata,
suggest that these species had a wider distribution in the
past (Menni et al. 1996). The Andes uplift isolated fish
populations on both sides of the mountain range (Cione
1979), as evidenced by, e.g., Percichthys and Diplo-
mystes species. However, both taxa were well represent-
ed in South America before the Cenozoic, suggesting a
broader distribution in the past. The diversification of

Percichthys started in the Miocene, whereas fossil
Diplomystes have been found in Cretacean deposits (Ar-
ratia & Cione 1996). Because siluriforms have an old
evolutionary history and expanded during the late Creta-
ceous (Cione & Lafitte 1980), it is not surpirsing that
some species survived the large-scale geological events,
recolonized after Pleistocene glaciations, and now show
ubiquitous distribution (e.g. Hatcheria).

On the other hand, the ability of species such as
galaxiids to colonize the freshwater environment from
the ocean after glaciers retreated could explain their
broad distribution in Patagonia. Pacific river watersheds
may have played an important role in fish dispersion on
both sides of the Andes. In the past, members of Galaxi-
as could have circumvented the geographic barrier im-
posed by the Andes by using these Pacific drainages, as
hypothesized by McDowall (1971) and Gosztonyi &
McDowall (1974). Our discovery of G. platei in small
lakes belonging to the Pico River basin, which drains to
the Pacific Ocean, supports this hypothesis.

We recognize that poor knowledge of the distribution
of some native species may be also related to uneven
historical sampling efforts in many basins. For example,
we noted significant gaps in the distribution of Galaxias
maculatus in vast areas of the Chubut and Santa Cruz
provinces, and Percichthys vinciguerrai also showed
discontinuous presence. Because the BIOPAT project
has expanded the knowledge of their geographical range
for various species and allowed us to discover yet anoth-
er Brazilian species in northern Patagonia, we suggest
that distribution limits for several species are still not
well known. This is evidenced not only by range expan-
sions for species on north-south axes, but also in an east-
west direction, as shown by the finding of Hatcheria
macrei in the Ecker River at the boundary of the plateau.
Since Patagonia exhibits a strong limnological gradient
on a west-east axis (Baigún & Marinone 1995), it is not
surprising that new distribution patterns are found, driv-
en by this noticeable ecological gradient.

An uneven species distribution pattern has important
consequences for developing conservation criteria for
native species and management guidelines for
salmonids. If several native species are habitat-specific
and probably have limited dispersal ability, introduction
of exotic species may increase the potential for popula-
tion reduction. The limited distribution of several native
species cannot be dissociated from potential impacts by
salmonids, which were heavily stocked during the last
century (Baigún & Quirós 1985). An open debate re-
mains about the impact of such species, and the contro-
versy is relevant not only due to predation effects, but
also to decreased survival rates as a result of habitat dis-
placement. Predation on native species by introduced
salmonids is well-documented in other southern hemi-
sphere environments such as Australia and New Zealand
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(e.g. Crowl & Townsend 1992, McIntosh 2000). Habitat
segregation in galaxids after the introduction of
salmonids has been noted in small rivers of Australia
(Jackson 1981), Tasmania (Ault & White 1994), and
New Zealand (McDowall 1990, Minns 1990).

Macchi et al. (1999) suggested that the spatial hetero-
geneity characteristics of Patagonian large lakes and
reservoirs allowed for better partitioning of resources,
decreasing predation and competition among native and
exotic species. Whereas some species, such as Galaxias
sp., Odontesthes hatcheri and Percichtys trucha, ap-
peared broadly distributed even after almost 100 years
of salmonid stocking, suggesting minor impacts,
Diplomystes mesembrinus, D. cuyanus, Aplochiton tae-
niatus and A. zebra show more restricted distribution
ranges. We argue that small oligotrophic lakes and low-
order rivers offer the most unfavorable conditions for
salmonid introductions due to lack of suitable refuges
and limited food supply, which may increase piscivory.

Developing sustainable management criteria for
Patagonian fish communities requires an holistic per-
spective encompassing watershed connectivity, pres-
ence of critical habitats, distribution and abundance of
native and exotic species, and also socio-economic de-
mands and priorities. There are still some sub-basins and
small high-altitude lakes in Patagonia that appear to be
free of salmonids. These environments represent proba-
bly the last opportunity to understand ecological features
of natural, balanced native fish communities, and could
serve as a valuable reference for comparison with im-
pacted watersheds inhabited by salmonids.

Future work in Patagonia should address and eluci-
date how diversity patterns of freshwater fish communi-
ties vary across spatial scales (e.g. α-, β- and γ-diversity)
and how these characteristics are linked and can be ap-
plied in biodiversity conservation. Such studies should
incorporate information on introduced salmonids as
some species have demonstrated successful acclimatiza-
tion and represent an important component of current
fish assemblages. The existing management paradigm
based on achieving sustainable fisheries or fish yield
mostly based on salmonid status should be replaced by a
new criterion based on achieving sustainable fish com-
munities. This approach should incorporate the impor-
tance of native species. Such a policy would require
defining also protected salmonid-free areas, creating
sanctuaries, and even reducing salmonid populations in
lakes and rivers with important ecological value or re-
moving them from waterbodies where no socio-eco-
nomic demands justify maintaining exotic species. No
doubt, a comprehensive framework based on species
and environmental-factor relationships, along with more
detailed inventories, is still needed in Patagonia to pro-
mote native fish species conservation and develop sound
management guidelines for exotic species.

Acknowledgments

We want to thank Ricardo Delfino, Sara Sverlij, Alejan-
dro Dománico, Guillermo López, Hugo Senone, Martín
Peña, Matías Soutric, Nelson Bovcon and Santiago Se-
bastiani for field assistance. We are also indebted to
Willie Barreiro (Chubut Province), Alejandro del Valle
(Neuquén Province) and the Gendarmería Nacional who
facilitated sampling procedures in several lakes. Several
fishing guards, particularly Hugo López (Chubut
Province), provided logistical support and deserve our
gratitude.

References

Almirón, A., Azpelicueta, M., Casciotta, J. & Lopez Cazorla,
A. (1997): Ichthyogeographic boundary between the Brazil-
ic and Austral subregions in South America, Argentina. Bio-
geographica 73: 23–30.

Arratia, G. & Cione, A. (1996): The record of fossil fishes of
southern South America. Münchner Geowiss. Abh. 30:
9–72.

Arratia, G. & Menu Marque, S. (1981): Revision of the fresh-
water catfishes of the genus Hatcheria (Siluriformes, Tri-
chomycteridae) with commentaries on ecology and bio-
geography. Zool. Anz. 207: 88–111.

Arratia, G., Peñafort, M. B. & Menu Marque, S. (1983): Peces
de la región sureste de los Andes y sus probables relaciones
biogeográficas actuales. Deserta 7: 48–107.

Ashworth, A. C. & Hoganson, J. W. (1993): The magnitude
and rapidity of the climate change marking the end of the
Pleistocene in the mid-latitudes of South America. Palaeo-
geogr. Palaeoclimat. Palaeoecol. 101: 263–270.

Auer, V. (1958): The Pleistocene of Fuego-Patagonia. Part II:
the history of the flora and vegetation. Ann. Acad. Sci.
Fenn., Geol.-Geograph., Ser. A 3 (50): 1–239.

Ault, T. R. & White, R. W. (1994): Effects of habitat structure
and the presence of brown trout on the population density of
Galaxias truttaceus in Tasmania, Australia. Trans. Amer.
Fish. Soc. 123: 939–948.

Azpelicueta, M. M. (1994a): Los diplomístidos en Argentina
(Siluriformes, Diplomystidae). Fauna de agua dulce de la
República Argentina. PROFADU-CONICET, La Plata 40
(4): 5–27.

Azpelicueta, M. M. (1994b): Three east-Andean species of
Diplomystes (Siluriformes: Diplomystidae). Ichthyol. Ex-
plor. Freshw. 5: 223–240.

Azpelicueta, M. M., Almirón, A., López Cazorla, A. & Cas-
ciotta, J. (1996): Geographical distribution of Galaxias
maculatus (Jenyns) (Pisces: Osmeriformes: Galaxiidae) in
Patagonia. Biogeographica 72: 157–160.

Baigún, C., López, G. R., Dománico, A., Ferriz, R.A., Sverlij,
S. & Delfino Schenke, R. (2002): Presencia de Corydoras
paleatus (Jenyns, 1842), una nueva especie brasílica en el
norte de la Patagonia (río Limay) y consideraciones ecológ-
icas relacionadas con su distribución. Ecología Austral 12:
41–48.

Distribution of freshwater fishes in Patagonia 157

Org. Divers. Evol. (2003) 3, 151–159



Baigún, C. R. & Marinone, C. (1995): Cold-temperate lakes of
South America: do they fit northern hemisphere models?
Arch. Hydrobiol. 135: 23–61.

Baigún, C. & Quirós, R. (1985): Introducción de peces exóti-
cos en la República Argentina. Inf. Téc. 2, Inst. Invest. y
Desarr. Pesq.: 1–90.

Bello, M. T. (2002): Los peces autóctonos de la Patagonia Ar-
gentina, distribución natural. Univ. Nac. Comahue, Ctro.
Reg. Bariloche. Cuadernos Universitarios 3, 54 pp.

Bello, M. T. & Ubeda, C. (1998): Estado de conservación de los
peces de agua dulce de la Patagonia Argentina. Aplicación de
una metodología objetiva. Gayana Zool. 62: 45–60.

Bertonatti, C. & González, F. (1992): Lista de vertebrados ar-
gentinos amenazados de extinción. Fundación Vida Sil-
vestre Argentina, Bol. Téc. 8: 1–32.

Cervellini, P. M., Battini, M. A. & Cussac, V. E. (1993): Onto-
genetic shifts in the diet of Galaxias maculatus (Galaxiidae)
and Odontesthes microlepidotus (Atherinidae). Env. Biol.
Fishes 36: 283–290.

Chebez, J. C. (1994): Los que se van. Especies Argentinas en
Peligro. 604 pp., Albatros, Buenos Aires.

Cione, A. L. (1979): Aportes paleoictiológicos al conocimien-
to de la evolución de las paleotemperaturas en el área aus-
tral de América del Sur durante el Cenozoico. Ameghiniana
15: 183–208.

Cione, A. L. & Laffite, G. (1980): El primer siluriforme (Oste-
ichthyes, Ostariophysi) del Cretácico de Patagonia. Consid-
eraciones sobre el área de diferenciación de los siluri-
formes. Aspectos biogeográficos. Actas II Congr. Argent.
Paleontol. Bioestratigrafía y I Congr. Latinoam. Paleontol.,
Buenos Aires 1978, T. II: 14–46.

Crowl, T. A. & Townsend, C. R. (1992): The impact of intro-
duced brown and rainbow trout on native fish: the case of
Australasia. Rev. Fish. Biol. System. 2: 217–241.

Cussac, V. E., Ruzzante, D., Walde, S., Macchi, P. J., Ojeda,
V., Alonso, M. F. & Denegri, M.A. (1998): Body shape vari-
ation of three species of Percichthys in relation to their co-
existence in the Limay river basin in northern Patagonia.
Environ. Biol. Fish. 53: 143–153.

Del Valle, A. E. & Nuñez, P. (1990): Los peces de la provincia
del Neuquén. CEAN-JICA, Inf. Téc. 1, 86 pp.

Ferriz, R. A. (1987): Biología del puyen Galaxias maculatus
(Jenyns) (Teleostei, Galaxiidae) en un embalse nor-
patagónico,ciclo de vida,ciclo gonadal y fecundidad. Rev.
Mus. Arg. Cienc. Nat., Hidrobiol. 6: 29–38.

Ferriz, R. A. (1993–1994): Algunos aspectos de la dieta de cu-
atro especies ícticas del río Limay. Rev. Ictiol. 2–3: 1–7.

Ferriz, R. A. (1994): Alimentación de Olivaichthys viedmensis
(MacDonagh, 1931) yHatcheria macraei (Girard, 1855)
(Teleostei, Siluriformes) en el río Limay, Argentina. Natu-
ralia Patagónica, Cienc. Biol. 2: 83–88.

Ferriz, R. A. & López, G. R. (1987): Jenynsia lineata lineata
(Jenyns) (Teleostei, Cyprinodontiformes, Jenynsiidae).
Nueva cita para el norte de Patagonia. Revta Mus. Argent.
Cienc. Nat., Hidrobiol. 6: 23–27.

Ferriz, R. A., López, H. L. & Gómez, S. E. (1998): Biblio-
grafía de los peces continentales patagónicos. Aquatec. 6:
1–12.

Ferriz, R. A., Salas Aramburu, W., Gómez, S. E. & Menni, R.
C. (2001): Morphological differences in the Galaxias mac-

ulatus (Jenyns, 1842) population, an osmeriform fish from
southern Argentina. Bioikos 15: 83–89.

González Regalado, T. (1945): Peces de los Parques Na-
cionales Nahuel Huapi, Lanin y Los Alerces. An. Mus.
Patagonia “Fco. P. Moreno” 1: 121–138.

Gosztonyi, A. E. (1988): Peces del río Chubut, Argentina. Ph-
ysis, Secc. B 46: 41–50.

Gosztonyi, A. E. & McDowall, R. M. (1974): Zoogeography
of Galaxias maculatus in South America. Copeia 4:
978–979.

Grosman, F. (1992): Algunos aspectos de la biología del
“Salmón del Pacífico” (Oncorhynchus tshawytscha) pre-
sente en la provincia del Chubut. Inf. Téc. 8. CEAN-JICA:
12 pp.

Grosman, F. & Rudzik, G. (1990): Análisis de la dieta del
pejerrey patagónico Patagonina hatcheri Eigenmann,1909,
Atherinidae, de la laguna Terraplén, Chubut, Argentina.
Biota 6: 71–88.

Iglesias de Cuello, A. (1982): Cuencas salinas y espejos de
agua. Pp 282–291 in: Chiozza, E. & Figueira, R. (eds.) Atlas
Físico de la República Argentina. Atlas Total de la Repúbli-
ca Argentina Vol. 2. Centro Editor de América Latina,
Buenos Aires.

Jackson, P. D. (1981): Trout introduced into southeastern Aus-
tralia: Their interaction with native species. Victorian Nat.
98: 18–24.

López Albarello, A. (1999): Estudio taxonómico de los percíc-
tidos (Osteichthyes: Perciformes) actuales de Argentina.
102 pp., doctoral thesis, Fac. de Ciencias Exactas y Natu-
rales, Univ. de Buenos Aires.

Macchi, P., Cussac, V. E., Alonso, M. F. & Denegri, M. E.
(1999): Predation relationships between introduced
salmonids and the native fish fauna in lakes and reservoirs
in northern Patagonia. Ecol. Freshw. Fish. 8: 227–236.

MacDonagh, E. (1953): Las truchas criollas. An. Mus. Nahuel
Huapi 3: 89–104.

Marcolini, A., López, C. & Lanciotti, M. L. (1988): Carac-
terísticas de los suelos derivados de cenizas volcánicas de la
cordillera de los Andes y precordillera del norte de la Patag-
onia. INTA, Informe Técnico s/n, 39 pp.

Maret, T. R, Robinson, C. T. & Minshall, G. W. (1997): Fish
assemblages and environmental correlates in least-dis-
turbed streams of the Upper Snake River basin. Trans.
Amer. Fish. Soc. 126: 200–216.

Markgraf, V. (1985): Late Pleistocene faunal extinctions in
southern Patagonia. Science 228: 1110–1112.

McDowall, R. E. (1971): The galaxiid fishes of South Ameri-
ca. Zool. J. Linn. Soc. 50: 33–73.

McDowall, R. M. (1978): New Zealand Freshwater Fishes. A
Guide and Natural History. 230 pp., Heinemann Education-
al Books, Auckland.

McDowall, R. M. (1990): When galaxiid and salmonid fishes
met: a family reunion in New Zealand. J. Fish. Biol. 33:
35–43.

McIntosh, A. R. (2000): Habitat and size-related variation in
exotic trout impacts on native galaxiid fishes in New
Zealand. Can. J. Fish. Aquat. Sci. 57: 2140–2151.

Menni, R. C. & Gómez, S. E. (1995): On the habitat and isola-
tion of Gymnocharacinus bergi (Osteichrhyes: Characidae).
Env. Biol. Fishes 42: 15–23.

158 Baigún & Ferriz

Org. Divers. Evol. (2003) 3, 151–159



Menni, R. C., Gómez, S. E. & López Armengol, F. (1996):
Subtle relationships: freshwater fishes and water chemistry
in southern South America. Hydrobiologia 328: 173–197.

Mercer, J. H. (1984): Late Cenozoic glacial variations in South
America south of the equator. Pp. 45–58 in: Vogel, J. C.
(ed.) Late Cenozoic Paleoclimates of the Southern Hemi-
sphere. Proceedings of an International Symposium Held
by the South African Society for Quaternary
Research/Swaziland. A. A. Balkema, Rotterdam.

Milano, D. & Vigliano, P. H. (1997): Nuevos registros de
Galaxias platei Steindachner, 1898 en lagos andino-
patagónicos (Teleostei: Osmeriformes: Galaxiidae).
Neotropica 43: 109–110.

Minns, C. (1990): Patterns of distribution and association of
freshwater fish in New Zealand. N. Z. J. Mar. Freshw. Res.
24: 31–44.

Oldani, N. & Padin, O. H. (1984): Evaluación de la densidad
de larvas de puyen (Galaxias platei) en el lago Buenos
Aires (Santa Cruz, Argentina). Resúm. Congr. Latinoamer.
Zool. 10: 485.

Oliveros, O. B. & Cordiviola De Yuan, E. (1974): Contribu-
ción al conocimiento de la biología del ‘puyen’Galaxias
variegatus (Lesson) del lago Argentino, provincia de Santa
Cruz. Physis, Sec. B 33: 227–231.

Ortubay, S. G., Gómez, S. E. & Cussac, V. E. (1997): Lethal
temperature of a Neotropical fish relict in Patagonia, the
scale-less characinid Gymnocharacinus bergi. Env. Biol.
Fishes 49: 341–350.

Ortubay, S. G., Semenas, L., Ubeda, C. A., Quaggiotto, A. E.
& Viozzi, G. P. (1994): Catálogo de Peces Dulceacuícolas
de la Patagonia Argentina y sus Parásitos Metazoos. 110
pp., Direcc. Pesca Provincia Río Negro.

Ortubay, S. & Wegrzyn, D. (1991): Fecundidad artificial y de-
sarrollo embrionario de Galaxias platei Steindachner
(Salmoniformes, Galaxiidae). Medio Ambiente 11: 84–89.

Piacentino, G. L. M. (1999): New geographic localities of
Aplochiton species (Salmoniformes: Aplochitonidae) in the
Argentinian Patagonia. Cybium 23: 209–211.

Pozzi, A. (1945): Sistemática y distribución de los peces de
agua dulce de la República Argentina. GAEA 7: 239–292.

Quirós, R., Cuch, S. & Baigún, C. (1986): Relaciones entre
abundancia de peces y ciertas propiedades físicas, químicas
y biológicas en lagos y embalses patagónicos. Pp 180–202
in: Vila, I. & Fagetti, E. (eds.) Taller Internacional sobre
Ecología y Manejo de Peces en Lagos y Embalses. Doc.
Téc. 4, FAO, COPESCAL.

Ringuelet, R. A. (1975): Zoogeografía y ecología de los peces
de aguas continentales de la Argentina y consideraciones
sobre las áreas ictiológicas de América del Sur. Ecosur 2:
1–122.

Ringuelet, R. A., Aramburu, R. H. & Alonso de Aramburu, A.
(1967): Los Peces Argentinos de Agua Dulce. 602 pp.,
Comisión Científica de la Provincia de Buenos Aires, La
Plata.

Romesburg. H. C. (1984): Cluster Analysis for Researchers.
334 pp., Lifetime Learning Publications, California.

Ruzzante, D. E., Walde, S. J., Cussac, V. E., Macchi, P. J. &
Alonso, M. F. (1998): Trophic polymorphism, habitat and
diet segregation in Percichthys trucha (Pisces, Percichthyi-
dae) in the Andes. Biol. J. Linn. Soc. 65: 191–214.

Stoneman, C. L. & Jones, M. L. (2000): The influence of habi-
tat features on the biomass and distribution of three species
of southern Ontario streams. Trans. Amer. Fish. Soc. 129:
639–657.

Szidat, L. & Nanni, A. (1951): Diplostomiasis cerebralis del
pejerrey. Revta Inst. Nac. Investig. Cient. Nat., Cienc. Zool.
1: 323–384.

Veblen, T. T. & Lorenz, D. C. (1988): Recent vegetation
changes along the forest/steppe ecotone of northern Patago-
nia. Ann. Assoc. Amer.Geographers 78: 93–111.

Distribution of freshwater fishes in Patagonia 159

Org. Divers. Evol. (2003) 3, 151–159


