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Hobbyist Aqualab Conservation Project



MEXICO AS A BIODIVERSE COUNTRY
Two biogeographic provinces

7 e .
México: Ima$cn desde el espacio
Comisién Nacional para el C. y Uso de la Biodi dad
Mosaico 2002 de imagenes Modis sin nubes del satélite Terra,
bandas 1,4,3 (RGB), resolucién espacial 250 metros,

sobre un modelo digital de terreno.




México: Ima$en desde el espacio
Comisién i ara el y Uso de la Biodi
Mosaico 2002 de Imésenes Modis sin nubes del satélite Terra,
bandas 1,4,3 (RGB), resolucién espacial 250 metros,

sobre un modelo digital de terreno.



http://www.junglephotos.com/scenery/river/river.html

2160 species

2268 EU & Canada
20 % of the territory

P it




IN MEXICO
520 freshwater fish species
163 endemics (32 %)

Central Mexico with 70%
of endemic species

International interest for the
conservation of freshwater fishes

Escarpados del Sur
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Local extinctions









General objective of the
aqualab

Contribution to the
conservation and sustainable
management of epicontinental
aquatic resources in Mexico




LABORATORY FRAME

AQUACULTURE LIMNOLOGY
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Main scope
Maintain a bank of germoplasm in ex-situ and controller

condition to prevent the extinction of the species and promote
their conservation




The lab start in 1997




In 1998 it was full with Tilapia and ornamental fish
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First field trip ““start the fish collection™




80 aquariums, filter and aeration system for all the the tanks
(80,000 I) and aquariums
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We sold ornamental fish and Artemia to support part
of the Fish Ark until 2001




2002 the field trips continue










'he 2003 fied trip gang in Compostel Mexico.
















Quarantine area




2008 and 2010
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Zoogoneticus quitzeoensis
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tema del dia

El especial de Cambio
MORELIA

El acuario, la gran atraccion del
z00l6gico de Morelia
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25°C but <10°C
Not optimal co
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If we really like to conserve the biodiversity of the fishes in Mexico?
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Take periodic samples, determination of historical distribution and
conservation status.

.- Zacapu (ZAC) .- Zirahuen (ZIR)
.- Chapala (CHA) .- Patzcuaro (PAT)

.- Santiago (SAN) .- Balsas (BAL)
.- Alto Lerma (LER-A) .- Cotija (COT)
.- Ameca (AME
.- Cuitzeo (CUI




Océano
Pacifico

A-Alto Lerma

B-Ameca
C-Armeria-Ayuquila
D-Bajo Lerma

E-Chapala
F-Coahuayana-Tamazula
G-Cotija

H-Cuitzeo

|-Etzatlan-San Marcos
J-Magdalena

K-Medio Lerma
L-Patzcuaro
M-Purificacion-Marabasco
N-Santiago

O-Sayula

P-Valle de México
Q-Zacapu

R-Zempoala

S-Zirahuén

n ¥

-103

100 Kilometers

?

-102 -101

[ Cuerpos de agua

=== Rio0S

[ ] Ciudades importantes

B Manejo agricola, pecuario y forestal (plantaciones)




Num. de especies extintas
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82% of the localities have at least 1 exotic species

40% with carp and Tilapia, 12% with bass, 8% Poecilids
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Influence of Poecilia mexicana in
the extinction risk of Ameca
splendens, Goodea atripinnis and
Zoogoneticus tequila
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60% of the species show 50% of reduction and 15% were lost in more than 70%
of the area, 10 are extinct in nature.




-106

-104

-102

-100 -98 -96

24

22

20

Golfo de
México

Océano N
Pacifico 3
18
-106 -104 -102 -100 -98 -96
. Regiones de acuerdo a la TP promedio
100 0 100 Kilometers [ regiones con una TP promedio igual a 1
?

[ regiones con una TP promedio entre .66 y .99
[ regiones con una TP promedio entre .33 y .65
I regiones con una TP promedio menor a .32

24

22

20

18

A-Alto Lerma
B-Ameca
C-Armeria-Ayuquila
D-Balsas

E-Bajo Lerma

F-Chapala
G-Compostela

H-Cotija
I-Coahuayana-Tamazula
J-Cuitzeo

K-Etzatlan -San Marcos
L-Magdalena

M-Medio Lerma
N-Mezquital

O-Pénuco

P-Patzcuaro
Q-Purificacion-Marabasco
R-Santiago

S-Sayula

T-Valle de México
U-Zacapu

V-Zempoala
W-Zirahuén

TP= NspH/NspA. Means TP 1 all the species historical registered are present



Climatic change vs native species

Number of species I

2080



Climatic change vs introduced species

Number of species I




© Noel M. Burkhead

7z . .
México: Imagen desde el espacio
Comisién Nacional para el C imi y Uso de la Biodiversidad
Mosaico 2002 de imigenes Modis sin nubes del satélite Terra,
bandas 1,4,3 (RGB), resolucién espacial 250 metros,

sobre un modelo digital de terreno.
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New techniques increased the knowledge of fish
biodiversity. In the last 5 years one family of fish, 9
genera and about 25 species have been described (5 per

year).
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WE ARE LOSING SPECIES
BEFORE DISCOVERY



New research work
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What Is a species?
One of the oldest discussions In science
Biological concept? Evolutionary concept?
Ecological concept? Cohesive concept?

All of them maybe are correct depending on the
species and the interest of the scientist.......

Which concept we accept....... Phylogenetic
concept.... Why?



Reproductive isolation
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Allopatric Speciation
Model
* initiated by a
physical

1.A phal barrier barrier
to breeding arises. i

2. Genetic differences
accumulate.

3. Reproductive isolation
has occurred.




Nodes not suported
@ 99-100

95-99

85-95
@ 7585
® 50-75

00 Guadalupe Aguilera Spring MEZ
El Toboso Spring MEZ

- Characodonaudax
29 [0.6 LosPinos Stream MEZ

Guadalupe Aguilera Spring MEZ

LosBerros MEZ

0.9 Characodon lateralis
Amado Nervo Srping MEZ

0.1

arises.

Natural groups
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Camss

Carckhirk

Clade I
A hubbhs!

Clacka 10T & 1%
A sp.

Hontebalko Lagoon

Morphological adaptation to
predation of piscivorous species
or to live in caves

Evolutionary convergence
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Morphological adaptation to
predation by piscivorous specie
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Epigenesis, 1 gen expressed or not expressed
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Habitat adaptation?
Incipient speciation?
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human
(Homo sapiens)
male

12 inches
40 cm



Component 2

Component 2

Meristic: Blue JM; Black SAL: Red MIN: Pink SCR
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Diagnosis

14 (13 orl5) rays in the dorsal fin
21 (17-20 or 22-24) qill rakers in the first arch

45 molecular autapomorphies in the cyt b
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Lago de Magdalena
Rio Ameria-Ayuquila

Rio Coahuayana-Tamazula

.~ =Rio Grande de Santiago




X eiseni (SLUTC 0730) Compostela
X eiseni (SLU-TC 0735) Composiela
X aseni {SLU-TC 0749) Scis de Encro
X eiseni (SLU.TC 0702) Seis de Enero
X, eiserni (SLU-TC 0708) Seis de Enero
X eisem (SLU-TC 0729) Seis de Enero
| X etsem (SLU-TC 0713) Seis de Enero
X eiseni (SLU-TC 0723) Seis de Enero
X erseni (SLU-TC 0740} Compostela
X cssent (SLU-TC 0710) Compostela
X eiteni (SLU-TC 0651) Compostela
l' X eisen (SLU-TC 2341) Tamazula
X eisem (SLU-TC 2442) Tamazula
X eiseni (SLU-TC 2437) Tamazula
X. eiseni (SLU-TC 2435) Tamazula
X esem (SLU-TC 2436) Tamazula
X eiveni (SLUSTC 2440) Tamazula
X exsenmi (SLU-TC 2438) Tamazula
X eisent (SLU-TC 0656} Magdalena
X eiseni (SLU-TC 0326) Magdalena
X eiseni (SLU-TC 0746) Magdalena
X eisem (SLU-TC 0528} Magdalena
X eiseni (SLU-TC 0324) San Marcos
X eiseni (SLU-TC D409) San Marcos
X eisent (SLU-TC 0724) El Molova
A edeni (SLU.TC 0652) El Moloys
X eiseni (SLU-TC D750) El Moloya
— X eisent (SLU-TC 0709) El Moloya
a8 X melanosama (SLU.TC 0317)
‘4( X melanasoma (SLU-TC DOS0)
X melanosoma (SLU-TC 1694)
L: 8. Balineata (SLUCTC (M03)
A, splendens (SLU-TC 0336)
_[: A tamazwiae (SLU-TC 0253)
G. arripannis (SLUSTC 0175)
C. awdax (SLU-TC 0333)

F. heteroclitus (SLU-TC 0442)
G. affinis (SLU-TC 0133)




Clade I1







Xenotoca melanosoma complex under description
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CUENCA

mm Sayula LAGO DE SAYULA
== Zapotlan LAGO DE ZAPOTLAN
== Buena Vista LAGO DE ATOTONILCO
== San marcos LAGO SE SAN MARCOS
== E| Moloya LAGO DE MAGDALENA
== Pyente la Muerta
== Rio Salado
w0 Ahualulco

RIO AMECA
== San juan
mm Chapulimita

== San Sebastian

® Pasos Mutcionales

POBLACION CUENCA
w= Sacachales RIO ARMERIA-AYUQILA
== |apurisima RIO COAHUAYANA-TAMAZULA




Characodon group




Nodes not suported
@ 99-100

95-99

85-95
® 7585
® 50-75

00 Guadalupe Aguilera Spring MEZ
El Toboso Spring MEZ

r Characodonaudax
292 [0.6 LosPinos Stream MEZ

Guadalupe Aguilera Spring MEZ

LosBerros MEZ

0.9 Characodonlateralis
Amado Nervo Srping MEZ

0.1




Main course ofthe
Ancient El Naranjo-Verde
River.

Fault system
developed around
6.7to 7 Ma

Area of Paleolakes

Cuitzeo
M San Pedro Mezquital
M Aguanaval
M Grande de Santiago
B Verde
B Chapala
Sayula
Ameca
Hucicicla-Compostela
Costa de Jalisco
B Armeria-Ayuquila
B Coahuayana-Tamazula
B Lower Lerma
B Zacapu
B Middle Lerma
B Uper Lerma
Balsas
Panuco-Salado
B Patzcuaro
B Zirahuen
Valley of Mexico
San Juanico




Characodon audax

Characodon lateralis



Skiffia francesae

OrandinoDam LER-L

Uren Stream LER-L e .
_ Skiffia multipunctata
Lalsla Farm LER-L

Camecuaro Lake LER-L Sayula
Teuchitlan AME-U  Skiffia francesae
Zacapu Lake ZA(

La Maiza Spring CUI

0.9
La Mintzita Spring CUL } Skiffia lermae
Chapultepec Spring PA'l

Uranden PA'l




Nodes not suported
® 99-100
® 9599
® 8595
® 7585

Uruapan Urban Park BAL-
La Alberca Lake CHA

Lajas River LER-M
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Ld Luz Spring LER-L

San Juanico Dam CO'l
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71nt7un|mn PA
(un/w Lake CUI
7acapu Lake ZAC
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Teuchitlan Spring AME-L
Ameca splendens
3.9 03 Enoloya Spring MAG
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4.9
4 Chapala Lake CHA
4'& (():Eﬂﬂ?(}‘sk; (l I[| [: 1} Chapalichthys encaustus
LaLuz Spring LER-I
438 San Cristobal Spring CUI
—-EC“"Z“O Lake CUI Xenotoca “variata”
[dMln!ﬂld Spring CUI
- Zacapu ZA
= Zacapu Z \(
La Alberca Lake CHA
Allende Dam LER-M
SL Tierra Quemada Stream PAN
Gallinero Dam LER-M
San Franciscodel Rincon LER-M } Xenotoca variata
Jesus MariaStream PAN
Neutla Dam PAN
Neutla Dam PAN
Neutla Dam PAN
53 Valenciana Spring AGL
ok Zacatecas AGL
ElRincon Spring AME-U  Zoogoneticus tequila
San F. del Rincon LER-M
La Mintzita Spring CUI
La Mintzita Spring CUI
43 Zacapu Lake ZA(C Zoogoneticus quitzeoensis
63 Zacapu Lake ZAC
—

Cuitzeo Lake CUI
Morelia River CUI

Tierra Quemada Stream PAN
_% Jesus MariaStream PAN } Xenoophorus captivus
Tierra Quemada Stream PAN

“AY YY)
L e

1.6
i4 I[_Tdu)ldn Dam AYL

La Platanera Stream LER-I
Orandino Dam LER-I
LaLuz Spring LER-I
Jaripo Stream CHA
OrandinoDam LER-I
LaAlberca CHA

La Alberca CHA
ElRincon Spring AME-
Magdalena Lake MAG

Zoogoneticus purepechus

El'Moloya Spring ESM
Los Veneros Spring AME-L

Etzatlan ESM  “Xenotoca eiseni”
Tamazula River CUT-U

Compostela River COM } “Xenotoca” eiseni
6 de Enero Spring SAN-L
Zapotlanejo Lake SAY

sculco Spring AME-L
ElMolino Dam AME-L
Buenos Aires AME-L
Etzatlan Stream ESM

San Cnsmbdl@ ring CUI y I
La Mintzita S rﬁl):( Ul Goodea atripinnis
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Future projects
-Zoogoneticus tequila reintroduction
-Discovery of lost species or populations

-New pond facilities
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