


In Mexico
43 million FW fish/year
48% imported
(20,640,000)
52% produced
(22,360,000)
More than 700 varieties
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(Florida)



70´s
FARMS IN 
3 STATES 

EARLY 90´s
FARMS IN 
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AT THE PRESENT  341 FARMS

IN 21 STATES
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INTER-TROPICAL 
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Presence of Ornamental Fish in Aquatic 
Regions of Continental Waters of Mexico
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(Hendrickson et al.,, 2002)

The number of exotic species has increased from 55 in the 80s
to 115 at the present, from which 67 have already established 

545 NATIVE FW FISH SPECIES

Quinto Informe Nacional de México ante el Convenio sobre la Diversidad Biológica - 2014





• FISK 1 calibrated and used
for identifying high-risk
fishes
 UK 
 Belarus
 Brazil
 Japan

• FISK 2 was updated for
broader climatic zones and 
its feasibility was confirmed
for
 Australia
 Hong Kong 
 Turkey
 Balkans Region
 Finland
 Iberian Peninsula
 Portugal
 Hungary



• 700 FW fish species regularly traded in Mexico were 
filtered for synonyms/varieties

• 368 ornamental species were taxonomically validated 
• Submitted to revision for previous establishment or 

invasive reports elsewhere (ISSG, DIAS, GBIF, IABIN, 
NAS, NEMESIS, NISBase, NOBANIS)

• All species were ranked according to their number of 
reports and top 30 species were subjected to analysis 
using the FISK v2

• Two modeling algorithms (GARP and MaxEnt) were 
used for each species to evaluate climate match



• Species were classified (after FISK analysis) into 
invasive (introduced abundant and/or with 
documented impacts) or non-invasive for 
Mexico 

• Calibration was carried out using a Receiver 
Operating Characteristic (ROC) curve 

• Youden’s index (J) was estimated to determine 
the best threshold for high-risk species



17 species were classified into the high-risk category

Cichlidae, Poecilidae, Cyprinidae and Loricariidae



Africa, 1 (3%)

Asia, 9 (30%)

Asia-Europe, 1
(3%)

North America, 2 (7%)
North-Central America, 

2 (7%)

Central America, 6 
(20%)

Central-South America, 
1 (3%)

South America, 8 (27%)
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Cyprinus carpio Carassius auratus Poecilia reticulata

Barbonymus
schwanenfeldii

Trichopodus
tricopterus

X. hellerii 

Piaractus
brachypomus

Betta splendens

Xiphophorus variatus

Xiphophorus maculatus

Amatitlania
nigrofasciataAstronotus 

ocellatus 

Hypostomus 
plecostomus

Misgurnus
anguillicaudatus Parachromis 

managuensis
Cichlasoma 
salvini

Thorichthys meeki 

Amphilophus 
citrinellus

Pterygoplichthys
disjunctivus

Poecilia 
sphenops

Hemichromis guttatus



a) Biogeographic conditions present in 
Mexico

b) The important propagule pressure of 
several high risk species

c) Different inherent attributes
displayed by these 17 species





September 10th and 11th 2015

First international workshop
on the Environmental Risk Evaluation

for transgenic fish in Mexico









CARB (“Coordinación de Análisis de 
Riesgo y Bioseguridad) 

TAXONÓMICO
-BIOLÓGICO

MOLECULAR

ANÁLISIS 
GEOGRÁFICO

ANÁLISIS 
FENÓTIPICO

RIESGO
ONB ANÁLISIS 

DE 
RIESGO
OGMs

MÉTODOS DE TRANSFERENCIA
CONSTRUCCIONES DE RIESGO
EVENTOS
EFECTOS PLEIOTRÓPICOS

CARNIVORAS
POTENCIAL INVASOR
MIGRADORAS etc

SIMILITUD CLIMÁTICA
ANPs etc.

INFORMACIÓN TAXÓNOMICA
REPRODUCTIVA

POSIBLES RIESGOS A
ESPECIES DE IMPORTANCIA
CONSERVACIÓN
COMERCIAL









Nymphophilus minckleyiMexipyrgus carranzae

Mexithauma quadripaludium







Molecular 
biomarkers

Vitellogenin

P450-Aro Karyotype











Dax1



Hemichromis guttatus

Hemichromis letourneuxi

 H. saharae (Algeria) KJ553598

 H. saharae (Algeria) KJ553523

 H. letourneuxi HELE-Petshop-2

 H. guttatus AY662793

 Hemichromis (Cuatrociénegas)

 H. letourneuxi (Egipto) KJ553585

 H. letourneuxi (Egipto) KJ553586

 H. letourneuxi GU817297

 H. letourneuxi HELE-Petshop-1

 H. letourneuxi (India) JQ667546

 H. sp. BOLD (Italia) KJ553580

 H. sp. BOLD (Italia) KJ553382

 Hemichromis (Comercial)

 H. lifalili (Congo) KT193455

 H. lifalili (Congo) KT193472

 Oreochromis niloticus (Filipinas) KT307785

 H. fasciatus (Nigeria) HM882926

 H. fasciatus (Nigeria) HM882925

 H. bimaculatus (Nigeria) HM882913

 H. elongatus (Congo) KT193473

 H. elongatus (Congo) KT193450

 Herichthys cyanoguttatus (México) HQ955844

 Herichthys cyanoguttatus (México) HM902310100
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The native range
of the Cobia
(Rachycentron
canadum) 
includes the
Atlantic and Indo-
west Pacific
oceans, but not
the eastern two
thirds of the
Pacific ocean



ROSS ROBERTSON (Smithsonian
Tropical Research Institute)
• Potential for major disruption of 

the area’s ecosystems
• Highly migratory
• Highly cannibalistic
• Found up to depths of 1200 m 
• Adapt quickly to different water

temperatures and salinity, 
sometimes being found in 
estuaries and mangrove swamps

• Effects of a Cobia population in 
the East Pacific likely will take
many years to become fully
evident

DAN BENNETI (University of 
Miami´s Rosenstiel School of Marine 
and Atmospheric Science)
• Behavior is not conducive to any

major potential impact
• Form small schools
• If there are too many of them, they

will eat each other during early
developmental stages

• Escapements reported in Puerto 
Rico and the Bahamas about ten 
years ago, and cobia have not
been found in any numbers in 
those areas since then

INVASIVE??



Gobiomorus dormitor





NATIONAL WATER COMMISSION
El Florido

El Carrizo Dam
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