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Introduction 
The mix of geological complexity and environmental biodiversity among 
freshwater aquatic ecosystems provides a diverse habitat for fishes across central 
Mexico. Unfortunately, it is also one of the most polluted and human impacted 
regions in the world, where the aquatic ecosystems are disappearing, causing the 
extinction of several fish species. The Tequila splitfin (Zoogoneticus tequila) is 
considered as Critically Endangered in the IUCN Red List and in the Mexican 
Legislation (NOM-059) list. However, according to our field surveys data it is now 
considered extinct in its natural habitat in the Teuchitlán river (Jalisco, Mexico). 
This river presents characteristics that make it a perfect study model regarding 
research, applicability in ecological restoration and repopulation plans of extinct 
native fish fauna. The area, although small (<10 ha) provides a variety of different 
microhabitats, that may increase interest in the recovery of the native aquatic 
biodiversity, particularly with local communities and international organizations.  
 
Goals 
x� Goal 1: Develop an educational program locally to promote and enhance 

environmental awareness of aquatic habitats (Teuchitlán River).  
x� Goal 2: Identify suitable areas for the reintroduction of native species based on 

biological, ecological and limnobiological analysis. 
x� Goal 3: Identify ecological responses of the reintroduced species Tequila 

splitfin through the study of biotic and abiotic interactions. 
x� Goal 4: Establish a viable in situ population of Tequila splitfin in the Teuchitlán 

River. 
x� Goal 5: Implement a 
long-term-monitoring 
program for the 
reintroduced population of 
Tequila splitfin. 
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Success Indicators 
x� Indicator 1: 

Establish a natural 
and viable 
population of 
Tequila splitfin in the 
Teuchitlán River. 

x� Indicator 2: Create 
local awareness of 
aquatic habitats 
based on the 
knowledge and 
interest of natural 
resources within the 
local communities. 

x� Indicator 3: 
Establish a local 
monitoring program of water and habitat quality by local people. 

 
Project Summary 
Feasibility: This project followed the Guidelines for Reintroductions and 
other Conservation Translocations (IUCN, 2013) developed by the Reintroduction 
and Invasive Species Specialist Groups’ Task Force. The project has the major 
support of the Universidad Michoacana de San Nicolás Hidalgo (UMSNH, 
Mexico) and Chester Zoo (UK). It was funded by The Mohammed Bin Zayed 
Species Conservation Fund, Haus des Meeres - Aqua Terra Zoo, Poecilia 
Scandinavia, Poecilia Netherlands, The Missouri Aquarium Society, Deutsche 
Gesellschaft für Lebendgebärende Zahnkarpfen, British Livebearer Association, 
Goodeid Working Group, American Livebearers Association, The Mexican 
Commission for the Knowledge and Use of Biodiversity (CONABIO) and 
Association Beauval Nature Pour la Conservation et la Recherche.  
 
The founding population for the reintroduction of the Tequila splitfin originates 
from the captive colonies maintained for the last 15 years in the laboratory of 
Aquatic Biology-UMSNH. In 2012, before the reintroduction program, 80 
individuals (40 males & 40 females) were released into 6,000 m2 artificial dug-out 
ponds. The released specimens were exposed to a completely natural 
environment where the water parameters follow the natural seasonality natural 
predation (e.g. birds and snakes), parasites, potential competitors and the 
fluctuation of natural resources (e.g. preys, foraging and reproduction sites). After 
four years in the ponds, the population was estimated to have increased up to 
10,000 individuals. This new population became the source of specimens for 
reintroduction in to the definitive natural habitat.  
 
During the two years of pre-release monitoring the pond provided valuable 
information for the evaluation of reintroduction, such as feeding ecology, 
reproductive biology and the prevalence of parasites. 
 
For the second stage and prior to the reintroduction, we conducted two years of 
field surveys in the area in order to know limnological characteristics of the 
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Teuchitlán River. Diversity and population studies of zooplankton, phytoplankton, 
invertebrates, fish and parasite communities were conducted as well as the 
potential interactions with the new population of Tequila splitfin. All these results 
provided important information for the reintroduction process. The results showed 
that the entire river is rich in phytoplankton, zooplankton and invertebrates, but 
the benthos is dominated by non-native species. The non-native fish species are 
more abundant than the native species and are established mainly in the lower 
parts (downstream) of the river. The habitat quality is better in the upper part 
(upstream), the aquatic vegetation is more abundant in the middle and lower part. 
Regarding the above mentioned, we conclude that the upper parts of the river, as 
well as the springs, are the best potential places to reintroduce Tequila splitfin. 
Also, we identified that the non-native species, in particular the two-spot 
livebearer (Pseudoxiphophorus bimaculatus) which needs to be removed from the 
reintroduction area, since this species is a potential competitor for the Tequila 
splitfin. The parasitical analysis showed a low prevalence, so the parasitic fauna 
is not a risk for Tequila splitfin. 
 
Implementation: The first stage in the reintroduction process was to remove 
the exotic fish from the spring where the fish were reintroduced in the first 
instance. When the spring was free of exotic fish, we also removed parasites from 
the individuals to be reintroduced using different chemicals (e.g. metronidazole 
and praziquantel), that were tested to have 100% of success in previous 
experiments, in order to prevent the introduction of exotic parasites to the habitat. 
When the fish were free of parasites we released them in to the spring free of 
exotics and into five 4 m3 net cages that were used as a mesocosms. During this 
phase we continued the field surveys, focusing on limnological characteristics, 
diversity and population studies of zooplankton, phytoplankton, invertebrates, fish 
and parasite communities and their potential interactions with the new population 
of Tequila splitfin. 
 
The environmental education program and workshop for local people monitoring 
biological communities was performed in parallel to the reintroduction. The 
environmental education program had the main goal of recognizing the 
importance of conserving and restoring the aquatic environments through 
conferences, environmental awareness workshops, and educational activities for 
different ages (e.g. spontaneous performances). Through the knowledge of the 
resources provided, ecosystem services and the potential use of Tequila splitfin 
as an umbrella species, using it as local symbol for Teuchitlán in conservation 
and restoration terms. These activities have been taking place in the town 
squares and local primary schools. Along the process, six month surveys have 
been conducted in order to know the impact of these activities locally. After two 
years of implementing the educational program we found that 75% of the people 
asked, had an increased awareness of the fish and the importance to conserve 
the aquatic resources.  
 
The community monitoring plan created local groups with 22 volunteers, trained 
to monitor environmental variables related to water quality, the use of fish 
community to obtain the biotic integrity of the habitat such as biotic integrity. This 
monitoring program provides long-term data that supports the development of the 
strategies for the conservation management of aquatic habitat and the ultimate 
reintroduction success. The control of the non-native species started in other 
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springs and upper parts of 
the river, but we have had 
only partial success, since 
the area was large and 
connected with the La 
Vega Dam, where non-
native species are 
abundant. Currently we 
are working on an 
engineering plan in order 
to prevent the movement 
of non-native fish to the 
upper part of the river, 
which will be at the next 
reintroduction site. 
 
Post-release monitoring: 
We are in the first months 
of reintroduction and the 
information available for this period is not yet conclusive. We initially reintroduced 
629 specimens of Tequila splitfin in to the five net cages and 80 individuals to the 
spring. During the following three months about 84% of the fish died in the net 
cages, altogether 65 females and 49 males survived. We also found 84 offspring 
and 32 females were pregnant. In the spring, 45% of the specimens survived, 
where 24 offspring and four pregnant females were counted, concluding that the 
species is capable of surviving and reproducing in the area.  
 
In two cages, some non-native species were naturally introduced, but Tequila 
splitfin managed to survive and even in spite of their presence reproduced. Two 
more years of reintroduction experiments are planned, before we have conclusive 
results of the reintroduction and the interactions of the biotic and abiotic 
components of the habitat in this newly reintroduced species. However, we 
consider this project a relative success since the newly reintroduced species is 
now surviving and reproducing in its natural habitat. 
 
Major difficulties faced 
x� The existence of a high abundance of non-native species and the difficulties in 

implementing eradication techniques. 
x� Funding support for a long-term project. 
x� The high pressure on water resources related to social and political issues. 
x� The governmental policies that favor the human development without taking 

into consideration the natural resources, for example the use and modification 
of the river for recreational purposes.  

 
Major lessons learned 
x� Although the genetic diversity in Tequila splitfin population is very limited, this 

is not a problem for reintroduction success. 
x� The reintroduction program needs to include an environmental education 

program and successful communication with local communities and authorities 

Public awareness activities 
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and the national government for the long-term survival of the reintroduced 
species. 

 
Success of project 

Reason(s) for success/failure: 
x� The introduced specimens can survive and reproduce in the area, but we are 

in the middle of the project, so more time and monitoring is needed to be sure 
about the overall success of the final project. 
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