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ABSTRACT. Introduction: Cryphiops caementarius, is an endemic prawn from river ecosystems in Southern 
Perú and Northern Chile. In these watersheds, natural populations are threatened by multiple anthropic interven-
tions such as mining activities and fishing pressure, but also, by increasing impacts of invasive exotic preda-
tors. Information related with predation on C. caementarius is scarce representing a major knowledge gap to 
ensure suitable management and conservation practices. Accordingly, the further deepening in relevant aspects 
such as the estimation of populations losses due to predators has been indicated as critical by relevant agencies 
as FAO. Objective: To conduct a complete registry and classification of C. caementarius predators, updating 
the knowledge for the Andean region. Methods: A thorough bibliographic review on existing information on 
C. caementarius’ predators from Perú and Chile was carried out calculating percentage of occurrence, relative 
frequency of species, zoogeographic origin, trophic structure, phenotypic attributes, river zone that inhabits and 
life stage of incidence. The registry was complemented using semi-structured interviews from prawn´s fishers in 
central-Northern Chile. Results: C. caementarius is predated along the entire fluvial network (estuary, potamon 
and rhithron) by 21 species of opportunists, carnivores, omnivores and herbivores, mostly aquatic vertebrates. In 
turn, these belong to 15 families and six guilds of native, exotic and cosmopolitan species. Approximately 86 % 
predate on adult prawns, whilst, 71 % on juveniles and 24 % on larvae. More than 40 % of the predation pres-
sure seems to be exerted by native waterfowls and 24 % by exotic fish. Conclusions: The results emphasize the 
relevance for conservation of native species of predators in the Andean region and the need of control measures 
on exotic species in a latitudinal basis. Accordingly, this review may serve as an initial decision-making tool 
for future conservation efforts both on prawns and native biota, but also supporting restocking actions, fisheries 
management plans and risk assessment for C. caementarius populations across the Andean region.
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The freshwater prawn, Cryphiops cae-
mentarius (Molina, 1782), is a species that 
undergoes a traditional fishery in river systems 
located in the western slope of the Andean 

region of Perú and Chile from the Chancay and 
Lambayeque rivers in Northern Perú (ca. 6°S) 
to Aconcagua river in central-Northern Chile 
(ca. 33°S) (Bahamonde & Vila, 1971) (Fig. 1). 
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In this area, prawn’s populations are threat-
ened by extended periods of drought, severe 
anthropic intervention on the riverbed such as 
mining activities, arids extraction, channeling, 
implementation of dams and fishing pressure 
(Morales & Meruane, 2013 a). In addition, the 
presence of exotic predatory fish such as the 
trout Oncorhynchus mykiss (Walbaum, 1792) 
(Bahamonde & Vila, 1971; Viacava, Aitken, 
& Llanos, 1978) and the cichlid Australoheros 
facetus (Jenyns, 1842) recently documented in 

El Culebrón estuary (ca. 29°S; central-North-
ern Chile) (Avilés, López, & Flores, 2018). 

However, these factors do not exclusively 
affect C. caementarius, but most of the species 
of freshwater prawns worldwide (e.g. Bowles, 
Aziz, & Knight, 2000; Snyder, Anderson, & 
Pringle, 2011). For this reason, the Food and 
Agriculture Organization of the United Nations 
(FAO; http://www.fao.org) indicates the need 
to further deepen in relevant aspects of these 
organisms such as: a) the ethology of juveniles, 

Fig. 1. Geographic scope according literature review in the North Western Andean region of Perú and Chile. The dashed 
black line indicates the latitudinal range of distribution of Cryphiops caementarius. The continuous black line indicates 
hydrographic zones. CRPP = continental region of the Pacific of Perú, SRAZ = sporadic rivers in the Northern arid zone 
from Chile, RMSZ = rivers from mixed regime in the semi-arid zone of central-Northern Chile.
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b) infectiology and parasitology, and c) the 
quantitative estimation of populations losses 
due to predation. Accordingly, information 
related with key ecological interactions such as 
predation is scarce representing a major knowl-
edge gap to guarantee correct management and 
conservation practices (Parsons, 2005). 

Cryphiops caementarius is one of the most 
studied prawns across the Andean region (Jara, 
Rudolph, & González, 2006) with extensive 
reviews on natural history, fishing and cultiva-
tion (e.g. Bahamonde & Vila, 1971; Morales & 
Meruane, 2013 a, b). To date, 69 articles and 
technical reports have been published on C. 
caementarius in Perú and Chile. From these, 
only 23 are currently indexed on SCOPUS 
(IFOP, 2019). These articles include eight 
subjects: a) aquaculture and physiology (N = 
25; 36.3 %), b) fishery (N = 16; 23.2 %), c) 
biology and morphology (N = 10; 14.5 %), d), 
ecology (N = 4; 5.8 %), e) diet (N = 3; 4.3 %), 
f) systematics and phylogeny (N = 2; 2.9 %), 
g) economic studies (N = 2; 2.9 %), and h) 
others (N = 7; 10.1 %). These figures suggest 
that relevant aspects indicated by FAO (e.g. 
ecology) are poorly documented. Hence, the 
main objective of this work is to conduct a bib-
liographic review of the existing background 
information on C. caementarius’ predators in 
the North Western watersheds of the Andean 
region of Perú and Chile. Also, this register was 
complemented with semi-structured interviews 
from prawn´s fishers. Then, the state of knowl-
edge of this species is discussed in function of 
potential ecological and trophic implications 
of predator’s species on the populations of C. 
caementarius emphasizing the relevance of 
conservation of the diversity of native preda-
tors in the Andean region.

MATERIAL AND METHODS

Spatial scope: The study included infor-
mation from 18 rivers distributed in the North 
Western margin of the Andean region from 
Pativilca River (ca. 10ºS; Southern Perú) to 
Aconcagua River (ca. 33ºS; central-Northern 
Chile) (Fig. 1). The river systems occur in three 

well-defined areas: a) continental region of the 
Pacific of Perú (CRPP) (six rivers; 33.3 %), b) 
sporadic rivers in the Northern arid zone from 
Chile (SRAZ) (three rivers; 16.7 %), and c) 
rivers from mixed regime in the semi-arid zone 
of central-Northern Chile (RMSZ) (nine rivers; 
50.0 %) (Fig. 1) (cf. Niemeyer & Cereceda, 
1984; Aguirre, Ruiz, & Torres, 2005). 

Bibliographic revision and semi-struc-
tured interviews: The collection of informa-
tion was carried out through an exhaustive 
review of scientific journals, academic thesis, 
government and academic web platforms. A 
total of nine studies were collected from Perú 
(42.9 %) and 12 from Chile (57.1 %), covering 
the last 62 years (1958-2019) (Digital Appen-
dix 1). In addition, semi-structured interviews 
were performed during March 2019 in two 
commercial prawn fisher organizations (N = 
17) from the rivers Illapel and Choapa (ca. 
31°S; central-Northern Chile). The age group 
of interviewees varied between 29-65 years 
old and included four women (23.5 %) and 13 
men (76.5 %). The interviewees answered three 
questions: a) what animals have you observed 
feeding on prawns? b) have you ever observed 
prawns in the stomach of some animals? Then, 
which ones? and c) have you ever observed 
cannibalism among prawns? If so, can you 
explain under what circumstances?

Knowledge status of predatory species: 
This was evaluated by reviewing targeted lit-
erature of inland waters from Perú and Chile 
and traditional knowledge of commercial fisher 
organizations of Chilean prawn about: C. cae-
mentarius (Bahamonde & Vila, 1971), leeches 
(Tello, Jerez, & Olmos, 2007; Christoffersen, 
2009), fish (Arratia, 1981; Dyer, 2000; Orte-
ga, Guerra, & Ramírez, 2007; Cossíos, 2010; 
Avilés, López, & Flores, 2018), frogs (Char-
rier, 2019), waterfowls (Schulenberg, Stotz, 
Lane, O´Neill, & Parker, 2010; Medrano, Bar-
ros, Norambuena, Matus, & Schmitt, 2018) 
and mammals (Bastida, Rodríguez, Secchi, & 
da Silva, 2007). For each species was deter-
mined family, zoogeographic origin (native, 
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exotic, cosmopolitan), trophic functional group 
(carnivore, omnivore, herbivore), phenotypic 
attributes (opportunist and selective), distribu-
tion zone (estuary, potamon, rhithron) and the 
ontogenic stage of C. caementarius preferred 
as prey (trophic amplitude).

Ontogenic stages were classified accord-
ing to cephalothorax length into larvae (since 
ca. 0.4 mm), juveniles (> 2.5 mm) and adults 
(ca. 22.0 mm) (Morales, Meruane, Galleguil-
los, Rivera, & Hosokawa, 2006). Due to the 
lack of clarity about the identity of fish of 
the genus Basilichthys and Odonthestes in 
the literature, these were referred generically 
as silversides. The proportion of species was 
determined through percentage of occurrence 
frequency (OF) for each species in the total 
number of rivers and relative frequency (RF), 
which corresponds to RF= (fi/∑fi) x 100, 
where fi = number of times a species was reg-
istered and ∑fi = the total number of records 
of all species.

RESULTS

Species richness and frequency: A total 
number of 21 species were recorded consisting 
in two macroinvertebrates, including leeches 
(4.8 %) and prawns (4.8 %) and 19 vertebrates, 
including nine waterfowl (42.9 %), six fish 
(28.5 %), two frogs (9.5 %), and two mam-
mals (9.5 %) (Fig. 2A). These species are 
distributed within 15 families, mainly repre-
sented by Ardeidae (N = 4; 19.0 %), Laridae 
and Salmonidae (N = 2; 9.5 %, respectively). 
The species richness varied from 15 at the 
RMSZ to 12 on the SRAZ, geographic overlap-
ping was registered in 52.4 % (N = 11) of the 
total number of species. Whilst, 47.6 % (N = 
10) of the species was found only within one 
hydrographic zone. At local level, species rich-
ness varied from a maximum of 10 on Illapel 
and Choapa rivers (ca. 31°S; central-Northern 
Chile) to a minimum of two on Cañete River 
(ca. 12°S; Southern Perú) (Digital Appendix 2 
and Digital Appendix 3).

Considering the total community and 
excluding humans, waterfowls were the 
most common species as follows: the great 
egret Ardea alba (Linnaeus, 1758) (OF = 66.7 
%; RF = 9.8 %), the snowy egret Egretta thula 
(Molina, 1782) (OF = 55.6 %; RF = 8.2 %) 
and the black-crowned night-heron Nycticorax 
nycticorax (Linnaeus, 1758) (OF = 55.6 %; 
RF = 8.2 %). C. caementarius reached an OF 
= 55.6 %; RF = 8.2 %, whilst, the Neotropical 
cormorant Phalacrocorax brasilianus (Gmelin, 
1789) showed a OF = 44.4 %; RF = 6.6 %. 
The mosquitofish Gambusia affinis (Baird & 
Girard, 1853) (OF = 44.4 %; RF = 6.6 %) and 
O. mykiss (OF = 44.4 %; RF = 6.6 %) also were 
present (Digital Appendix 3). 

Semi-structured interviews: The group 
interviews yielded the following results: a) the 
main predators of C. caementarius at Illapel 
and Choapa river included five species of 
waterfowls (A. alba, the cocoi heron Ardea 
cocoi (Linnaeus, 1766), E. thula, N. nyctico-
rax and P. brasilianus), two fish (the common 
carp Cyprinus carpio (Linnaeus, 1758) and O. 
mykiss), and the Chilean giant frog Calypto-
cephalella gayi (Duméril & Bibron, 1841) (Fig. 
3), b). All interviewees declared to have found 
remains of prawns in the stomach content of 
the locally consumed frog C. gayi, c) all inter-
viewees agreed that the river prawn is a species 
that showed cannibalism, in particular among 
individuals that happen to use the same lair.

Knowledge status of the species: The 
zoogeographic origin of species (including 
Perú and Chile), was represented by three cat-
egories: native (N = 14; 66.6 %), exotic (N = 6; 
28.6 %) and cosmopolitan (N = 1; 4.8 %) (Fig. 
2B). The trophic structure, was represented by 
three functional groups: carnivores (N = 12; 
57.2 %), omnivores (N = 8; 38.0 %), and her-
bivores (N = 1; 4.8 %) (Fig. 2C), which repre-
sented the two phenotypic attributes described: 
opportunist (N = 18; 85.7 %) and selective (N = 
3; 14.3 %) (Fig. 2D). Species distributed within 
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estuaries were 95.2 % (N = 20), 85.7 % at the 
potamon (N = 18) and 71.4 % at the rhithron 
(N = 15) (Fig. 2E). These species inhabit at 
least two zones of the river (85.7 %; N = 18), 
whilst 14.3 % (N = 3), inhabits one zone (Digi-
tal Appendix 2). The 61.9 % (N = 13) of the 
species predates on two ontogenic phases of C. 
caementarius, but 28.6 % (N = 6) on just one. 
On the contrary, only 9.5 % (N = 2) presents a 
trophic range that include all three phases (Fig. 
4), whilst 85.7 % (N = 18) of these species 
predates on the adult portion of the prawn’s 
population, the 71.4 % (N = 15) on juveniles 
and 23.8 % (N = 5) on larval stages (Fig. 4).

DISCUSSION

Cryphiops caementarius encompasses an 
important food item for a wide range of taxa as 
well as a source of livelihood for commercial 
fishers. In nature, the presence of predators 
extends throughout all zones of the river, but 
they are particularly abundant (> 90 %) in 
estuaries, probably due to the greater produc-
tivity of these biomes. More than 40 % of the 
total predation pressure seems to be exerted by 
native waterfowls. Interestingly, an important 
fraction (23.8 %) is potentially carried out by 
exotic fish (e.g. salmonids). This predators 

Fig. 2. Percentage of occurrence of predators of Cryphiops caementarius grouped by A. guilds, B. zoogeographic origin (Na 
= native, Ex = exotic, Co = cosmopolitan), C. trophic functional group (Ca = carnivore, Om = omnivore, He = herbivore), 
D. phenotypic attribute (Op = opportunist, Se = selective) and E. river zones (mals; meter above level sea).
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Fig. 3. Suite of main predators of Cryphiops caementarius in environments from Northern Chile. A. C. caementarius, B. 
Oncorhynchus mykiss, C. Calyptocephalella gayi, D. Egretta thula, E. Nycticorax nycticorax, F. Phalacrocorax brasilianus, 
G. prawn fisher. Illustration: Jano Ramos.

Fig. 4. Trophic amplitude of predatory species on ontogenic stages of Cryphiops caementarius. Larvae (white dots), 
juveniles (gray dots), adults (black dots). Dotted line indicates guilds of predators.
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matches those described for similar species 
of Neotropical prawns and crayfish, such as 
Macrobrachium tenellum (Smith, 1871) (Espi-
nosa-Chaurand et al., 2011), Palaemonetes 
argentinus (Nobili, 1901) (Collins, Williner, 
& Giri, 2004), Samastacus spinifrons (Philip-
pi, 1882) and Parastacus pugnax (Poeppig, 
1835) (Rudolph, 2013). In addition, similarly 
to other species of palaemonid prawns when 
faced with food shortage, C. caementarius 
adopts cannibalistic behaviour. However, this 
study suggests that this effect may be minor 
compared with other predators. Nevertheless, 
cannibalism in C. caementarius have been con-
firmed by the narrative of commercial fishers 
in Illapel and Choapa rivers, and has also, been 
observed under experimental laboratory condi-
tions (Morales & Meruane, 2013 b).

It is important to highlight that exotic fish 
predators such as O. mykiss, the brown trout 
Salmo trutta (Linnaeus, 1758), C. carpio and 
G. affinis, have been identified within the list 
of the 100 world’s worst invasive alien species 
by the International Union for Conservation 
of Nature (IUCN; http://www.iucn.org). Cur-
rently, these species are all present in inland 
waters from Perú and Chile, along with A. 
facetus and the African frog Xenopus laevis 
(Daudin, 1802), which have been listed by the 
Chilean Ministry of Environment (MMA) as 
exotic species of major concern (https://www.
especies-exoticas.mma.gob.cl). 

The impact of exotic predatory species 
on native fauna goes further predation. Sub-
lethal effects, usually of unknown extent on 
the trophic interactions and habitat displace-
ment have been documented in earlier studies. 
Among these predators, the fish as A. facetus 
is the only species that have evidenced until 
50 % of C. caementarius in stomach content 
(Áviles, López, & Flores, 2018). On the con-
trary, there’s no direct evidence of predation 
on C. caementarius by G. affinis, but this 
species is a well-known active predator of 
planktonic microcrustaceans. However, there is 
evidence that this species competes directly for 
food and shelter with prawns, such as Palae-
mon antennarius (H. Milne Edwards, 1837) 

and Atyaephyra thyamisensis (Christodoulou, 
Antoniou, Magoulas, & Koukouras, 2012) 
(Gkenas, Oikonomou, Economou, Kiosse, & 
Leonardos, 2012). On the other hand, X. laevis, 
O. mykiss and S. trutta are notable predators of 
benthic macroinvertebrates, including crusta-
ceans (Encina, Vega, Lara, & Ríos-Escalante, 
2017; Charrier, 2019). However, so far, studies 
on these predators have not detected C. cae-
mentarius as a food item in the diet of these 
fish, but this may be due that study areas were 
outside the habitat range of C. caementarius. 
On the other hand, the recent documented 
expansion of X. laevis into river systems of 
central-North Chile (Mora et al., 2019), sug-
gests emergent effects on C. caementarius 
populations comparable to those exerted by the 
salmonids on the crayfish S. spinifrons (Encina 
Vega, Lara, & Ríos-Escalante, 2017), a spe-
cies with similar habits of those observed in C. 
caementarius. The uncontrolled introduction of 
exotic species corresponds to the second cause 
of extinction after habitat fragmentation, and 
therefore, a major threat to world´s biodiversity 
(Doherty, Glen, Nimmo, Ritchie, & Dickman, 
2016). Accordingly, the introduction and subse-
quent geographic expansion of exotic predators 
appears as a major risk for C. caementarius. 
In addition, this may have important implica-
tions for commercial fisher´s livelihood from 
the Andean region of Perú and Chile. In this 
context, the ecological role of native preda-
tors, such as herons, cormorants and frogs in 
controlling exotic species in the Andean region 
such as the salmonids (Alarcón, Macchi, Trejo, 
& Alonso, 2012), C. carpio (Pérez, De Lope, 
Turégano, & De la Cruz, 1991), G. affinis 
(Ashoori, Varasteh-Moradi, Reza-Rezaiee, & 
Salman-Mahiny, 2017) and the frog X. laevis 
(Mora, Constanzo-Chávez, Contardo, & Labra, 
2016; Charrier, 2019), emerges as of utmost 
relevance. This have been suggested by Ham-
merschlag et al. (2019) as one of the many eco-
system functions/services provided by native 
predators in an ever-changing environment. 
However, some native predators as the frog 
C. gayi are in high risk, because it is target 
of illegal fishing pressure since is considered 
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a culinary delight (Charrier, 2019). This sug-
gests, that furtive fishers may facilitate the 
prevalence of exotic species by eliminating 
native predators and competitors. The back-
ground information provided in this study 
stresses out the need of enforcing conservation 
measures for the protection of native predators 
in particular, those from ecosystems subjected 
to high anthropic perturbations as river basins. 

From a fisheries perspective, the extraction 
of C. caementarius in Chile is carried out under 
an open-access regime but the activity has not 
been legally recognized by the National Fish-
eries Authority. Basic aspects of fisheries as 
the up-to-date knowledge of landings are still 
incomplete at least in Chile (Digital Appendix 
4). Nevertheless, from 1986 several regula-
tions were proposed including a summer-mid 
autumn harvest ban, a permanent ban on ovig-
erous females and a minimum harvest size (30 
mm cephalothorax length). However, enforce-
ment and compliance on these regulations are 
unknown. On the other hand, C. caementarius 
have been classified as of Least Concern spe-
cies, due to lack of basic information and incon-
sistent updating of population dynamics (IFOP, 
2019). Fortunately, since 2013 the species has 
been categorized as Vulnerable by the MMA 
(https://www.clasificacionespecies.mma.gob.
cl), and the IUCN, which has included C. cae-
mentarius in the red list of threatened species 
(https://www.iucnredlist.org). Currently, natu-
ral populations in Northern Chile are facing the 
worst drought in recent years (https://www.cr2.
cl/megasequia). This have been accentuated by 
water shortage mitigating measures promoted 
by Chilean government through direct physi-
cal alteration of rivers. Furthermore, a recent 
study has reported a drastic reduction in the 
original spatial distribution of C. caementarius 
in the Choapa River (IFOP, 2019). Accord-
ingly, as an amphidromous species is highly 
susceptible to habitat modification and connec-
tivity disruptions across the basins (Morales & 
Meruane, 2013 a).

The information gathered in this review 
can be useful for enabling the risk assessment 

of C. caementarius populations in river sys-
tems of the Andean region illustrating the 
exotic predator´s guilds that may threaten 
prawns’ populations. Likewise, it can act as 
supporting information for selection criteria for 
conservation or restocking initiatives, and the 
implementation of extinction risk assessment, a 
tool widely used for species inhabiting altered 
environments. This review has shown that C. 
caementarius seems to support a wide range 
of predators from the Andean region, however, 
these includes fast-spreading exotic species. 
The later may be detrimental for natural popu-
lations along the entire watersheds inhabited 
by the species. In turn, this may have further 
social-ecological implications for ecosystems 
and people since the most of basins are sub-
jected to additional anthropogenic uses. The 
lack of information and the complexity of the 
multiple interactions with predators suggests a 
risk scenario for C. caementarius. The present 
work can underpin and guide either conserva-
tion and management programs able to support 
three main axes for socio-ecological develop-
ment: (1) suitable watershed administration, 
(2) fisheries recognition towards conservation 
and (3) improved control of introduced-inva-
sive species. At this regard, implementation of 
hatchery reared juveniles and fully implement-
ed restocking programs could be established 
along with protection of the waterways, at the 
least, as a precautionary principle. This will be 
achieved in a first stage only after official gov-
ernmental recognition of C. caementarius as an 
endangered fishing resource that support both 
natural heritage and social-ecological systems 
from the Andean region.
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RESUMEN

Estado del conocimiento de los depredadores del 
camarón de río Cryphiops caementarius (Decapoda: 
Palaemonidae) en sistemas fluviales del Noroeste de la 
región Andina de Perú y Chile. Introducción: Cryphiops 
caementarius es un camarón endémico de los ecosistemas 
fluviales del sur de Perú y norte de Chile. En estas cuencas 
hidrográficas, las poblaciones naturales están amenazadas 
por múltiples intervenciones antrópicas, como la actividad 
minera y presión pesquera, pero también por el creciente 
impacto de depredadores exóticos invasores. Información 
relacionada con la depredación sobre C. caementarius es 
escasa, representando una brecha de conocimiento impor-
tante para asegurar apropiadas prácticas de manejo y con-
servación. En consecuencia, la profundización en aspectos 
relevantes como la estimación de las pérdidas de población 
debido a los depredadores, ha sido indicada como crítica 
por agencias relevantes como FAO. Objetivo: Realizar un 
registro completo y clasificación de los depredadores de C. 
caementarius, actualizando el conocimiento para la región 
Andina. Métodos: Se realizó una revisión bibliográfica 
exhaustiva de la información existente sobre los depreda-
dores de C. caementarius de Perú y Chile, calculando el 
porcentaje de frecuencia de ocurrencia y frecuencia relativa 
para cada especie, además de su respectivo origen zoogeo-
gráfico, estructura trófica, atributo fenotípico, zona fluvial 
que habita y etapa de la vida de incidencia del camarón. El 
registro se complementó con entrevistas semi-estructuradas 
a pescadores de camarones del centro-norte de Chile. 
Resultados: C. caementarius es depredado en diferentes 
zonas de la red fluvial (estuario, potamon y ritron) por 21 
carnívoros, omnívoros y herbívoros, oportunistas y selec-
tivos, en su mayoría vertebrados acuáticos. A su vez, estos 
se distribuyen en 15 familias y seis gremios, pertenecientes 
a tres categorías de origen zoogeográfico (nativo, exótico y 
cosmopolita). Aproximadamente el 86 % de estas especies 
depreda sobre la fracción adulta, mientras que el 71 % lo 
hace sobre juveniles y el 24 % sobre estadios larvales. Las 
aves acuáticas nativas ejercen más del 40 % de la presión 
depredadora, seguido por peces exóticos con un 24 %. 
Conclusiones: Los resultados enfatizan sobre relevancia 
que tiene la conservación de depredadores nativos en la 
región Andina y la necesidad de medidas de control sobre 
especies exóticas. En consecuencia, esta revisión puede 

servir como una herramienta inicial de toma de decisiones 
para futuros esfuerzos de conservación tanto de camarones 
como de la biota nativa, pero también apoyando acciones 
de gestión pesquera y evaluación de riesgos para C. cae-
mentarius en toda la región Andina.

Palabras clave: depredadores nativos; especies exóticas; 
crustáceos dulceacuícolas.
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