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Risk assessment of the ornamental fish trade in Mexico:
analysis of freshwater species and effectiveness of the FISK
(Fish Invasiveness Screening Kit)
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In Mexico
43 million FW fish/year
48% imported '
(20,640,000)

52% produced

(22,360,000)
More than 700 vaw




IMPORTATIONS & EXPORTATIONS

Asia (By USA):.
Singapore
Thailand
Indonesia

Hong Kong

Central America

South America:
Colombia
Peru



MATIONAL PRODUCTION
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Presence of Ornamental Fish in Aquatic
Regions of Continental Waters of Mexico

5 Region No. 1

Rg n No.7

Region No. 2
4
Region No. 8

2 Region No. 9




545 NATIVE FW FISH SPECIES

Cuadro 1.2. Nimero de especies para grandes grupos taxondmicos en cada una de las categorfas que
describe la NOM-059-SEMARNAT-2010.

Sujetasa
proteccién
~ especial

Probablemente | En peligro de
extintas extincian

Grupo taxonémico

Algas y briofitas
Hongos
Pteridofitas

Gimnospermas y
angiospermas

Invertebrados

Peces 13
Anfibios 0
Reptiles 0
Aves 19
Mamiferos 11
Total 49

Fuente: CONABIO con base en SEMARNAT 2010.

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

(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
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FISK +2.03 - Risk Assessment Toolbox

Freshwater Fish
Risk Screening Kit (FISK) v2

- Use Toolbox

— &dvanced Functions 11— Toolbox Help 1 — Exit Excel -

Fun Assessment

Unprotect Chverview Scoring Sawve and Close

Define RA Area

Export Data Exporting Data Credits Close Mo Save




FISK Calibration

e FISK 1 calibrated and used TI?KT\Was uﬁﬂétedTor

for identifying high-risk ones and
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Fish sp

* Submitted to revision for previous establishment c
~ Invasive reporis elsewhere (ISSG, DIAS, GBIF, IABIN,
NAS, NEMESIS, NISBase, NOBANIS) "

» All species were ranked according to their number T
reports and top 30 species were subjected to analysls
using the FISK v2

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



Calibratior

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

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

e Youden’s index (J) was estimated to determine
the best threshold for high-risk species
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SOURCE OF INVASIVE SPECIES




Number of species

12

10

INTRODUCTION PATHWAYS

T
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Aquaculture

Fisheries

Gamefish

Bait

Natural dispersal _.
Biocontrol
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Carassius auratus Poecilia reticulata

| Amatitlania

Barbonymus Trichopodus Poecilia nigrofasciata
schwanenfeldii tricopterus sphenops
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: Hypostomus Plaractus Amphilophus
Xiphophorus maculatus plecostomus  brachypomus citrinellus Feﬁiéhrls guttatil



Higher FISK Scores

a) Biogeographic conditions present in
Mexico

b) The important propagule pressure of
several high risk species

¢) Different inherent attributes
displayed by these 17 species



sanitary threats
Hardiness

Predation potential

Agonistic behavior

Reproductive traits

Propagule pressure

Impacts

-

Presence in Natural Protected Areas




First international workshop
on the Environmental Risk Evaluation
transgenic fish in Mexico, "~
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S5 Especies invasoras - Peces
e )
’ Volver a E
CONABIO
Esta lista se encuentra en continua actualizacion, las especies que aqui se presentan no constituyen un listado exhaustive, su intencion es servir como guia.
navegacion Es importante considerar que algunas especies nativas® de México se consideran invasoras si son introducidas a otras partes del pais, por lo que los listados que estamaos elaborando pronta contendrdn infarmacién referente a la regién en donde se
F reporta a una especie comao invasora,
Agradeceremos mucho a nuestros usuarios, expertos en el tema, que nes hagan llegar informacién o nombres de especies gue consideren gue se deben de incluir, al correo e: o.mx =, de tal manera que con su apoyo y el
trabajo de CONABIO, esta informacién pueda estar disponible lo antes posible.
Las sexta y séptima columnas deben interpretarse de acuerdo con la siguiente simbologia.
Estado de invasién Rutas de introduccién
NE Especie no establecida en México Transporte de bienes y personas
Conf Se requiere confirmar en México Comercio de arganismos vives
E Establecida en México Otras actividades humanas

Fendmenos naturales

T
C
H
N
D

Origen desconocido

3OS Peces

acceso restringido

Nombre cientifico Grupo Familia Nombre comin Ambi Estado de la i id Rutas de introduccién

m

Algansea lacustris Cyprinidos Cyprinidae Acumura Dulceacuicola (o

m
n

Amatitlania nr‘grof.:scfara Ciclidos Cichlidae Convicto, chanchito Duleeacuicola

Ir  Buscar
Ambloplites rupestris Centrarguidos Centrarchidae Lobina de roca Dulceacuicola E c

Ameiurus melas Ictaldridos Ictaluridae Bagre negro, bagre cabeza toro Dulceacuicola E C







CONABIO CARB (“Coordinacién de Analisis de

' COMISICN MACIONAL PREA EL Riesgo y Bioseguridad)

POSIBLES RIESGOS A
ESPECIES DE IMPORTANCIA
CONSERVACION
COMERCIAL

CARNIVORAS
POTENCIAL INVASOR
MIGRADORAS etc

CURSUHCIMEEN IO Y US0Y DR LA BICHENY ERSELALY

INFORMACION TAXONOMICA
REPRODUCTIVA

2

TAXONOMICO
-BIOLOGICO

METODOS DE TRANSFERENCIA
CONSTRUCCIONES DE RIESGO
EVENTOS

EFECTOS PLEIOTROPICOS

RIESGO

oM ANALISIS
DE
RIESGO

’ OGMs

ANALISIS ANALISIS )
FENOTIPICO GEOGRAFICO SIMILITUD CLIMATICA

ANPs etc.







Ciénegas de
Carranza

Cuatro Ciénegas | , Custro

Location in Mexico

Coordinates: (g 26°59'10”N 102°3'59"W
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Hesichthys minckleyi pischiom emboscondo

; i._:: s

R

Herichthys minckleyi digomeldnico, Poea la Becena

Juan Miguel Arfigos Azas 1995

Herichthys minckleyi en cooracidn nomnal



Mexipyrgus carranzae Nymphophilus minckleyi

Feeding trade-offs in Herichthys minckleyi

Mexithauma quadripaludium

anium down Lo
e dentition of




STROMATOLITES




The YY male technology

THEN NOW

Normal crosses produce
equal proportion of
males and females
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Tratamientos

Feminizacion
Estradiol

Masculinizacion
Fadrozol

Control

‘ y = by

Recambio 5 litros cada 2 dias

Dia 10
Dia 20
Dia 30
Dia 40
Dia 50
Dia 60

|

10 litros/acuario
9 peces/litro

Inicio: dia 15 dde
Fin: dia 50 dde

|

Muestreos

9 peces/réplica
9 peces/réplica
9 peces/réplica
9 peces/réplica
9 peces/réplica

9 peces/réplica

Total 54 peces/replica



14

12

Curva de m

Beta-Amilasa Betaina Anhidrasa Carbdnica
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Azul Dextran

Albumina Bovina I

Precipitado
de Gonada
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181
_, Control (+)
i 7 Homogenizado de gonada

Anticuerpo
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Figura-26.--Extraccion-de-RNAt-a-partir-de-génadas-de-H. -guitatus.”

WnidA Figla

T
}.--Amplificacién-porRT-PCR-de‘los-genes-marcadores-de-hembras Wntd A~y

DNA
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--Amplificacién- por- RT-PCR- de- los- genes- marcadores-de- macho-Amh-y-Cyp11b2.
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Hemichromis guttatus

BARCODE

g4 M saharae (Algeria) KJ553598
H. saharae (Algeria) KJ553523
H. letourneuxi HELE-Petshop-2

H. guttatus AY662793
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Hemichromis (Cuatrociénegas)
H. letourneuxi (Egipto) KJ553585
32 89 H. letourneuxi (Egipto) KJ553586

o M- letoumeuxi GU817297
H. letourneuxi HELE-Petshop-1
H. letourneuxi (India) JQ667546
H. sp. BOLD (ltalia) KJ553580
H. sp. BOLD (ltalia) KJ553382

Hemichromis letourneuxi

Hemichromis (Comercial)
H. lifalili (Congo) KT193455

T, N &, T I
e ‘ s “; ‘“; .\9«. .-,..\ AN H. lifalili (Congo) KT193472
wh &
B ¥ " 1’ it ‘; : it ¢ Oreochromis niloticus (Filipinas) KT307785
ity . ‘-_ b“ ‘0! ie ". ;‘,. . e H. fasciatus (Nigeria) HM882926
! ¥ t
n;u; ::}."" ¥y e H. fasciatus (Nigeria) HM882925
Py
Wi ‘:. :‘ Y H. bimaculatus (Nigeria) HM882913
Ll e

H. elongatus (Congo) KT193473
H. elongatus (Congo) KT193450
Herichthys cyanoguttatus (México) HQ955844
Herichthys cyanoguttatus (México) HM902310







‘Alertiissuied @@ bla
Spreads -
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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

El camino de la cobia en el Oceano Pacifico

La fuga de una
canbdad no
especificada de peces
cobia de un criadero en
Ecuador despierta una
alerta en Colombia y
FPanama. Se trala de un
Camivorn Voraz que
podria afectar la pesca
y ecologia mariima

oclubre de 2015, se reportan
los primeros ejemplares.

Colombia: a principkos de octubre de
¥ efemplares




INVASIVE??

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

e 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



Gobiomorus dormitor




LOCATIONS s=scsmssssmsmsasmsemnsinsasnsas

Lake Havasu - San Bemardino Co. - January 2007
Colorado River - Parker Dam - San Bernardine Co. - Jan 2007

Quagga and Zebra Mussel 3

i i i i i i 3c Basin R ir - San Bl dino Co. - March 2007
Sightings Distribution in 3 CopperBan sl Sanerardno o e
Callfornla, 2007- 2015 5 Lake Matthews - Riverside Co. - August 2007
6
T
8
9

Lake Skinner - Riverside Co. - August 2007
Dixon Lake - San Diego Co. - August 2007
Lower Otay Reservoir - 5an Diego Co. - August 2007
San Vicente Reservoir - San Diego Co. - August 2007
10 Murray Reservoir - San Diego Co. - September 2007
11 Lake Miramar - San Diego Co. - December 2007
12 Sweetwater Reserveir - San Diego Co. - December 2007
13 San Justo Lake - San Benito Co. - January 2008
14 El Capitan Reserveir - San Diego Co. - January 2008
15 Imperial Dam - Imperial Co. - February 200
16 Lake Jennings - San Diego Co. - April 2008
17 Olivenhain Reservoir - San Diego Co. - March 2008
18 Irvine Lake - Orange Co. - April 2008
19 Rattlesnake Reservoir - Orange Co. - May 2008
20 Lake Ramona - 3an Diego Co. - Mar 2008
21 Walnut Canyon Reservoir - Orange Co. - July 2009
22 Kraemer Basin . Orange Co. - September 2009
23 Anaheim Lake - Orange Co. - September 2009
24 Black Gold Golf Course Pond - Orange Co. - January 2010
26 Lake Poway - San Diego Co. - April 2010
A — 26 Shadow Lake Estates lake - Riverside Co. - April 2012
L3 } b 27 Coachella Canal - Riverside Co. - July 2012
e o . 28 Coachella Canal Irrigation Lateral - July 2012
] 29 Lake Cahuilla - Riverside Co. - July 2012
30 Ridgemark Golf Course - San Benito Co. - Oct 2012
3 Lake Piru - Ventura Co. - December 2013
32 Lake Forest| - Orange Co. - February 2014
33 Lake Forest Keys - Orange Co. - March 2014

Quagga mussels

L

Zebra mussels

b 1] - I — [i} 50 o0
I Miles

1] : _ —

Y 35 B3 - N
¥ L

L x“\..Orange Co,” &7 29 . \

I B = Riverside Co. S

San Diego Co. [[—— ——

¢ Zebra / Quagga Mussel Location

Data Sources: California Dept. of Fish and Wildlife, City of San Diego Water Authority,
Imperial Irrigation District, Helix Water District, Irvine Ranch Water District, Coachella Valley Water
District, National Park Service. Map produced by the U.5. Geological Survey, October 20, 2015.
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NATIONAL WATER COMMISSION
El Florido
El Carrizo Dam
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