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associated with the Lake Titicaca Plateau.
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ABSTRACT: Salmonidae were introduced in the Peruvian freshwaters during the first quarter of the 20" century with the
Rainbow Trout, Oncorhynchus mykiss (Walbaum, 1792), and later with three more species: Salmo trutta Linnaeus, 1758,
Salvelinus namaycush (Walbaum, 1792) and Salvelinus fontinalis (Mitchill, 1814). Only Oncorrynchus mikyss seems to have
established itself extensively and successfully, is regularly reported and appears on the taxonomic checklists. This article
reports on the presence of Salvelinus fontinalis in the high Andes of southern Peru, an area which is biogeographically

The introduction of inland water fish species to Peru
follows attempts to develop production activities like
aquaculture, breeding and trading of ornamental fish
and sport fishing. To date, the presence of 20 non-native
inland water species in Peru has been reported (Ortega
et al. 2007). The first introduced species known was the
Rainbow Trout, which was introduced in 1927, in the
Province of Yauli, Region of Junin. The first important
seedings of this species took place in Lake Titicaca
between 1939 and 1941, and at present its distribution
range at national level covers almost all of the watersheds,
including an Andean sector with an altitude exceeding
1500 m.a.s.l. (Ortega and Hidalgo 2008).

According to Welcomme (1988), apart from the
Rainbow Trout, three more Salmonid species were
introduced in Peru in the previous century: the Common
European Trout, Salmo trutta Linnaeus, 1758, in 1928 and
1939, the Lake Trout, Salvelinus namaycush (Walbaum,
1792) in 1940 and the Brook Trout Salvelinus fontinalis
(Mitchill, 1814) in 1955. In a review for the Symposium
on Aquaculture in Latin American organized in 1974
by the Food and Agriculture Organization (FAO) of the
United Nations, and in a publication three years later in
the FAO Fisheries Reports, Vera and Berger (1977) quote
the presence of three Salmonid species: the Rainbow Trout
Oncorhynchus mykiss (Walbaum, 1792), the Common
European Trout Salmo trutta Linnaeus, 1758, and the
Brook Trout Salvelinus fontinalis (Mitchill, 1814). They
mention successful establishment and a broad range
of distribution at national level for all of these species.
However, none of the two Salvelinus species, or Salmo
trutta, appears on the Checklists of the Freshwater Fishes
of Peru (Ortega and Vari 1986, Chang and Ortega 1995,
Ortega et al. 2011), or in a recent review regarding the
introduction of non-native fishes into Peruvian inland
waters (Ortega et al. 2007) and they are nonexistent in the
recent reports of environmental assessments performed
in different areas of the Peruvian Andes.

Loubens (1989) points out that, apparently, spreading
of Salvelinus spp. in Lake Titicaca was poor and unsuccessful
and although the Salmo trutta could be registered in the
[lave River up to 1970, for 1988 only the presence of the
Rainbow Trout was reported for the lake and its endorheic
basin. In an article on freshwater fish of the Altiplano,
a plateau between the Eastern and Western Andean
mountain ranges, where Lake Titacaca is located, Vila et
al. (2007) report that the Salmonid species introduced to
the region included Salmo trutta, Salvelinus fontinalis and
Salvelinus namaycush, however according to the authors
none of these three species has been recorded recently.

In research carried out between October 2009 and
April 2010 as part of the doctoral thesis of one of the
authors of this article (PF), 25 Salvelinus fontinalis
(Mitchill, 1814) specimens were collected in different
stages of development in the village of Huaytire at 4500
m.a.s.l. in the District of Candarave, Province of Candarave,
Region of Tacna, about 90 km from the Bolivian border to
the southeast and 100 km from the border with Chile to
the south (Figure 1). Biogeographically, according to the
classification by TNC (Abell et al. 2008), this part of the
Peruvian territory is located in the freshwater ecoregion
of the Central Andean Pacific Slopes, and in the terrestrial
ecoregion called Central Andean Puna, according to the
categorization by WWF (Olson et al. 2001). Geographically
and environmentally, both are located very close to
the endorheic basin of Lake Titicaca. The Brook Trout
specimens were caught in the Huaytire River, a small
stream located approximately 3 km north of the village
of Huaytire (Reference Coordinates: 70°20’12.81"W,
16°50’5.15”S). This water body is part of a small endorheic
basin that drains into the Suches Lagoon. It crosses a
wetland system (high Andean bogs) before it reaches the
river mouth.

Allindividuals considered for this paper were identified
by evaluating and comparing their morphological features
with the features described by Page and Burr (1991). Four
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TABLE 1. Visual attributes of Rainbow and Brook Trout compared from existing specimens in CORBIDI Freshwater Fishes Collection.

Characteristics Brook Trout (Salvelinus fontinalis) Rainbow Trout (Oncorhynchus mykiss)
Vermiculations Present Absent

Spots Small red spots Black spots

Lateral stripe Absent Pink or Reddish

Specimens compared

CPC-2010-128, CPC-2010-129, CPC-2010-130, CPC-2010-131

CPC-2010-028, CPC-2011-071 CPC-2011-072

specimens were deposited in the CORBIDI Freshwater
Fishes Collection within the following codes: CPC-2010-
128, CPC-2010-129, CPC-2010-130 and CPC-2010-131,
these four individuals were compared by its characteristic
attributes with specimens of Rainbow Trout present in the
Collection (CPC-2010-028, CPC-2011-071 and CPC-2011-
072); any visual differences are summarized in the Table 1.
For all the specimens collected the following
morphometric values were recorded in the field: Total
Length, Fork Length, Standard Length, Head Length (all in
millimeters) and Weight in grams. Part of this information
(TL and W) was used to estimate the condition factor of the
specimens studied (Table 2). Based on the morphometric
data obtained, the color patterns and other external
features described by Hazzard (1932) and Crisp (2000), it
was determined that most of the collected specimens were
in an early stage of development (84%), and only four of
them were adults. According to the values estimated for the
Fulton’s condition factor (Nash et al. 2006), all individuals
captured showed appropriate development conditions
with an optimal allometric length/weight relationship
for individuals developing in the wild (Murphy and Willis
1996), which indicates an adequate supply of resources.
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FIGURE 1. Study Area (Candarave Province in Southern Peru).

The presence of Salvelinus fontinalis in the southern
part of the Peruvian Andes is undeniable, and the species -
as suggested by Vila et al. (2007) - is possibly distributed
throughout the region adjacent to the endorheic basin
of Lake Titicaca. According to historical information,
Salvelinus fontinalis (among other Salmonid species)
was introduced to the region, and its current presence
corresponds to isolated populations with few individuals
due to its low quality as a focal species for Aquaculture
Programs (compared to the Rainbow Trout) and the high
fishing pressure experienced by Salmonids in the lotic
environments of the high Andes.

FIGURE 2. One specimen of Salvelinus fontinalis (Mitchill, 1814), captured
in Huaytire river.

TABLE 2. Morphometrics and Life Cycle Stages of 25 Brook Trouts from
the Huaytire River. TL: Total Length (in mm); FtL: Fork Length (in mm);
SL: Standard Length (in mm); HL: Head Length (all in mm); W: Weight
(in grams); K: Fulton’s Condition Factor; LC: Life Cycle Stage; A: Adult; J:
Juvenile; P: Parr; CPC: CORBIDI Freshwater Fishes Collection (CORBIDI
Peces Continentales-Year-Number)

Spec TL FL SL HL w K LC CPC
1 217.35 213.40 17390 66.15 102.70 1.06 A
2 191.09 18145 16393 62.64 6330 091 A 2010-128
3 190.80 166.25 16585 5940 56.10 0.81 A 2010-129
4 156.24 14996 141.62 51.51 4150 1.09 A
5 135.34 131.04 105.80 3895 19.76 0.80 ]
6 122.00 113.28 107.06 39.80 14.74 081 ]
7 12144 11811 108.10 3990 17.83 1.00 ]
8 112.35 102.00 8556 35.64 1132 080 ] 2010-130
9 111.55 10545 9898 3737 1235 089 ]
10 111.30 102.00 9345 3392 10.19 074 ]
11  106.70 109.18 99.75 3430 1294 1.07 ]
12 10098 97.65 81.60 31.62 796 077 ]
13 9292 96.03 9240 31.04 814 1.01 ]
14 89.28 92.07 82.00 31.03 746 1.05 ]
15 8514 7544 69.00 26.73 498 081 ]
16 79.68 79.20 70.08 2496 586 116 ]
17 67.32 61.38 59.36 2016 337 110 P
18 64.89 57.00 51.70 20.20 256 094 ]
19 62.22 6136 53.56 19.76 244 101 P
20 58.80 54.15 52.02 1862 218 1.07 P
21 56.40 57.57 5512 1843 237 132 P 2010-131
22 54.06 55.08 47.00 1581 1.53 097 P
23 52.38 5044 4784 17.00 117 081 P
24 5152 49.68 4851 1581 132 097 P
25 50.22 53.56 5040 1683 1.52 120 P
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