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Zoogoneticus tequila reintroduction project:
an international cooperative project
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The lab start in 1997




The Fish Ark project
Officially start at 1999












2015, the reintroduction of Zoogoneticus tequila was
possible thanks' to work and support of the aquarist’s
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Collection sites



Limnobiological characterization



Water quality along the
river using 35 Parameters



Phytoplankton community
37 taxa

SITE Phytoplankton Dominant algal group

S1 <200 org/mL Diatoms

S2 <200 org/mL Diatoms

S3 <1000 org/mL  Diatoms
Green algae

S4 <500 org/mL.  Green algae
Diatoms
Blue green algae

S5 <500 org/mL  Diatoms
Green algae

S6 <200 org/mL Green algae
Diatoms

S7 <200 org/mL Green algae

S8 <500 org/mL  Diatoms

S9 >1000 org/mL  Green algae, Diatoms, Blue Green
algae, Euglenoids




- Algal species and water quality

- Agriculture and domestic
water discharge













38 Taxa

COPEPODA ROTIFERA

CLADOCERA

OSTRACODA



MACROINVERTEBRATES 47 TAXA



IBAMA Index

‘ Poor quality




IBAMA Index

‘ Poor quality




IBAMA Index

‘ Poor quality




General trend of Integrity

Biotic Index (IBI).
excellent

poor



Rosgen 1996



Environmental
quality

' Poor quality




Environmental
quality

' Poor quality




Environmental
quality

' Poor quality




Abundance of species

90% represented by
exotics
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First reproduction size




SEXUAL PROPORTION 0.25:4 1:1.3 1:2 0681 1381 0751 1:1.8

FECUNDITY 5 8 6 20 7 6 4







Percentage %

Density of fish community in the different locations
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The decision was not easy

-Sites 1 to 3 with the best
qguality index

-The most invertebrates
diverse (potential food) sites
are the poorest quality index
places

Were we need to reintroduce?



Native vs. exotic

VS.



Laboratory experiments



Vegetated vs non-vegetated




No competition treatment
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Competition treatment

No. de individuos totales
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Conclusion

* The heterogeneity (physical) of the sistem does
affect the population growth of bot species

But

* When bot species cohabit the native presents a
decrease in population



Control of exotic species

control of the exotic species of the Teuchitlan river

Pseudoxiphophorus bimaculatus Poecilia sphenops

Oreochromis aureus

Xiphophorus hellerii Xiphophorus maculatus



Catching fish

The extraction was made principal in the site 1 and 2,
where we reintroduction the Z. tequila and “El anillo”



Pseudoxiphophorus bimaculatus 513

355.05

Poecilia sphenops 40

.
a

Captured organisms

weight total

665

550.83
26
17.31
85
46.46

1.20

1178

926.88
66
49.43
158
76.72
4

4.62

1406
1057.65/g



Hydraulic gates

We built hydraulic gates that regulates the flow of water and

the entrance of the exotic species to the pools.



PARASITOLOGICAL
WORK



The work consisted in two main parts:

e Before reintroduction (prevent parasites
introduction)

* Parasitological survey of Z. tequila in Morelia
e Parasitological survey of fishes from Teuchitlan

e After reintroduction
(possible parasitological
problems during the
reintroduction)



* Before reintroduction
e Parasitological survey of Z. tequila in Morelia
* Health screening

Rustic pond at botanical garden in Morelia city



The examination period:

* two taxa of parasites were found
* Lernaea cyprinacea
e Spiroxys sp Larva).

e Seasonally the infection has important
changes.
* In the dry season the parasitic
prevalence was between 0 — 20%
* In the rainy season the prevalence
was between 40 — 70%.
* |t was decided to collect the fish for
reintroduction in the dry months of
the year.



Deworming  treatment  prior to
reintroduction.

First to test the resistance of the species
and effectiveness of different drug

Dose was with a 100%, 75%, the 50%
and the 25% as indicated in the
instructions.

Survival and presence of parasites was
evaluated

The dose made with the dilution
to the 50% presented 100%
survival and deworming
effectiveness for both sexes.



e After reintroduction
e Parasitological survey of fishes from Teuchitlan

* Health screening of all the fish species in all
the species and sites

* Determine sex, weight and measure
* Parasitological dissections
* Characterize the infection



Results

We have recovered 12 taxonomic entities, four nematode, seven
platyhelminthes and one acanthocephalan.

Exotic in Mexico



About the hosts (in the last semester of work)

General prevalence among the fish hosts at Teuchitlan.



* We found/stablished a deworming treatment specifically for Z.
tequila.

 We were able to take Z. tequila without parasites from Morelia
to Teuchitlan.

* we determined that population of parasites in the spring and
river was not a risk for the reintroduced fish.

and

 We determined that the best sites (with the lowest values of
parasitic infections) were the sites 1 and 2 (the spring and the
beginning/upper part of the river).



Pre-reintroduction experiments



Growth and reproduction in situ



Porcentaje de Superviviencia

Survivorship once re-introduced
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Individual growth in semi-controlled conditions
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Conclusion

* High mortality at re-introduction (as expected)
But

* Once established reproduction and new-born
individuals in situ are present.

Excellent!

Release tequila...!

not that one...yet



This one...



Reintroduced on
November the 15t

Noche de muertos

When the beloved
ones come back...

from extinction















Catch in situ after the first 10 months

1.2

0.8

0.6

0.2



What do you eat Z. tequila in the
Teuchitlan river?

Aquatic meat
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Following of the reintroduction process of Z.
tequila in the Teuchitlan Springs 2019



Population growth



Sizes structure



Reproductive period

45 r
35 F
25 F
15 F

05 F

Feb Abr Jun Ago

e |GS Females e |GS Males

Females present higher gonadosomatic index than males in
the two months.



Females are reproducing in small size than males

Maturity size for females at

26.05 mm of SL Males at 29.39 mm of SL

The fertility of Z. tequila present a range of four
to five embryos per female.
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FEEDING

* Their feeding habits are based mainly in:



Condition factor




Conclusions

All the individuals captured born in the spring,
they are feeding and reproducing in nature.

The population is growing.

After 4 years of population monitoring, we can
say that the reintroduction is a success.



Welcome home
/0O0gY...






Teuchitlan River



Before and after the re-introduction of Z. tequila, we stablished an strategy on
environmental education for the local community



What we did?

Workshop

In elemental school and High
school

To propose the importance of
the conservation of the
Teuchitlan River and their

species.

564 Students participate



The walls of Teuchitlan were painted by students of
high school

The walls have messages about conservation of the
nature

The river has music to whom can listening



Workshop to teachers about sustainability on
conservation nature



Communitarian water quality monitoring

12 people from Teuchitlan

Long term monitoring plar

Environmental education
program



Museumgraphic exposition in the Centro nterpretativo
Guachimontones “Phil Weigand”






Action plan to the conservation of native species with the
local community and government authorities






Building capacities
1 PhD students
5 MSc students
11 BSc students



So what?

* Example of success on recovering
an extinct species in situ

e Recovering native ichtilogical
diversity

* Big step in recovering ecological
prolcess and biodiversity at local
scale

* Overall, success from a
collaborative work for and by a
common goal

e Conserve the world



What next in Teuchitlan “we hope”

- Follow reintroduction of Z. tequila
- Continuing with reintroduction of N. amecae
- Start the S. francesae reintroduction









Other conservation project
- Chapalichthys pardalis reintroduction



Thanks!!

Ictiologia y Conservacion
Laboratorio de Biologia

Projecto “Reintroduccion de Zoogoneticus tequila al rio scudtica UMNSH
Teuchitlan y sus manantiales”



