
Hobbyist Aqualab Conservation Project 

Fish Ark-México 



MEXICO AS A BIODIVERSE COUNTRY 

Two biogeographic provinces 



Neartic 

Endemics 

Neotropical 

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


2160 species 
2268 EU & Canada  
20 % of the territory 



IN MÉXICO 
520 freshwater fish species 
163 endemics (32 %) 
 
 
Central Mexico with 70%  
of endemic species 
 
International interest for the 
conservation of freshwater fishes 
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Goodeids richness and  

areas of endemic species 

Land transformation  

and impacted areas 



Local extinctions 

Population density 
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General objective of the 

aqualab 

Contribution to the 

conservation and sustainable 

management of epicontinental 

aquatic resources in Mexico 
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CONSERVATION AND SUSTAINABLE MANAGEMENT 



History of the Fish Ark 



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 



The Fish Ark project  

Officially start at 1999 





First field trip “start the fish collection” 



80 aquariums, filter and aeration system for all the the tanks 

(80,000 l) and aquariums 



We sold ornamental fish and Artemia to support part 

of the Fish Ark until 2001 



2002 the field trips continue 
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Quarantine area 



2008 and 2010 
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Projects outside the Aqualab 



2001 

2010 













Why no Poecilids? 



25°C but <10°C 

Not optimal conditions for Poecilids 

Most of the Poecilids live in lowland and tropical areas of Mexico 

T°C 



If we really like to conserve the biodiversity of the fishes in Mexico? 



Hobbyist Aqualab Conservation Project 

Fish ark-Mexico 



NEW RESERCH WORK 

 



Take periodic samples, determination of historical distribution and 
conservation status.  

 

Localidades con especies de la familia Goodeinae 

Localidades sin especies de la familia Goodeinae 

A.- Zacapu (ZAC) 
B.- Chapala (CHA) 
C.- Santiago (SAN) 
D.- Alto Lerma (LER-A) 
E.- Medio Lerma (LER-M) 
F.- Bajo Lerma (LER-B) 

G.- Zirahuen (ZIR) 
H.- Pátzcuaro (PAT) 

J.- Balsas (BAL) 
K.- Cotija (COT) 
L.- Ameca (AME) 
M.- Cuitzeo (CUI) 

N.- Armería-Ayuquila (AYU) 
O.- Coahuayana-Tamazula (CUT) 
P.- Pánuco (PAN) 
Q.- Valle de México (VME) 
R.- Mezquital (MEZ) 
S.- Purificación-Marabasco (PUM) 
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73.4% of the distribution area of the goodeids are altered 

habitats 
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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 



60% of the species show 50% of reduction and 15% were lost in more than  70% 

of the area, 10 are extinct in nature. 

 



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



Number of species 

2000 

2050 

2080 

Climatic change vs native species 



Number of species 

2000 

2050 

2080 

Climatic change vs introduced species 



Neartic 

Endemics 

Neotropical 

Why? 



EVEN MORE  



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). 



IpunBrodstok 
I.punMudRiv 
I.pun1 
I.pun2 
ColoradoNAZ 
VGuerreroSLM 
SPLagunillas 
CdAltamiranoBAL 
SabinasBRV 
AY327267I.lupus 
SabinasBRV 
I.pun3 
FalconBRV 
OyulSLM 
OyulSLM 
Pantepe

c Pantepec 
Pantepec 
I.pun4 
SMariaPAN 
FalconBRV 
FalconBRV 
SalaBRV 
TamasopoPAN 
SPedroPAN 
TampaonPAN1 
AmajacPAN 
TampaonPAN2 
TampaonPAN3 

90/90 

OjoaguaBAL 
AnimasBAL 
ElcoloradoNAZ 
OjoaguaBAL 
SabinasBRV 

93/90 

90/90 

TenangilloSAN 
IctalupAY458885 
RramosBRV 

93/89 

BelemSAN1 
BelemSAN2 
TunalMEZ 
TunallMEZ2 
TunalMEZ3 
TunalMEZ4 

90/82 

BlasitoAME1 
AmadoNervoAME2 
BlasAME 
TetitecoAME 
BlasitoAME2 
TetitecoAME2 
BlasitoAME3 

97/95 

85/83 

OloteNAZ 
ColoradoNAZ2 
LaNutria 
OloteNAZ2 
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SMariaPAN 
Gallinas PAN 
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Tinto GRI 
ZaragozaCON 
AF484159Ictfurc 
Cazones 
CorteCOAT 
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TamasopoPAN2 

85/84 
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TenosiqueBAL 
TuxpanBAL 
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HuetamoBAL 
TrojesBAL 
AmacuzacBAL 
HuetamoBAL 
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TlapanecoBAL 
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88/85 

100/100 

Prietella sp.  
Noturus insignis 
Ameiurus melas 
Pylodictys olivaris 

I. balsanus 
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We calculate that at least 100 

new species  



WE ARE LOSING SPECIES 

BEFORE DISCOVERY 

 



New research work 



Taxonomy 

-5 -4 -3 -2 -1 0 1 2 3

CP 1

-3

-2

-1

0

1

2

3

4

C
P

 2
•  Ameca

+ Verde-Santiago

 Duero

la Laja

Cuitzeo

eigenvectores CP1

No. escamas transversales             -0.527

No. escamas superiores       -0.484

No. poros infraorbitales -0.466

15.134.8% variación explicada:

1.43.1eigenvalue:

CP2CP1



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 





Guadalupe Aguilera Spring  MEZ
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Natural groups 



 



Evolutionary convergence 

Morphological adaptation to 

predation of piscivorous species 

or to live in caves 



Morphological adaptation to 

predation by piscivorous species 



Epigenesis, 1 gen expressed or not expressed 

http://fishbase.org/Photos/PicturesSummary.php?ID=6181&what=species


Is it the same species? 



Habitat adaptation? 

Incipient speciation? 



Xenotoca dibbleni under description 



ZAC-1   (1 Zac)
ZAC-2   (1 Zac)
ZAC-3   (1 Zac)
ZAC-4   (1 Zac)

ZAC-5   (1 Zac)
ZAC-6   (1 Zac)
ZAC-7   (1 Zac)

ZAC-8   (3Zac)

CHA-9   (1 Alb) 

CHA-10   (15 Alb)

CHA-11   (1 Alb)
CHA-12   (1 Alb)
CHA-13   (1 Alb)

YUR-38   (1 Yur)
YUR-39   (1 Yur)

YUR-40   (1 Yur)

YUR-41   (1 Yur)

IAD-42   (1 IAD)
IAD-43   (1 IAD)
IAD-44   (1 IAD)

SFR-45   (1 SFR)

5 Tqe;  5 Yur

TQE-46   (1Tqe)
TQE-47   (1Tqe)

TQE-48   (1Tqe)

JMA-37

JMA-49   (1 JMa)
JMA-50   (1 JMa)
JMA-51   (1 JMa)

JMA-52   (1 JMa)
JMA-53   (1 JMa)

ZAT-31   (1 Zat)

VAL-33   (1 Val)
VAL-34   (1 Val)

ZAT-32   (5 Zat; 10 Val)

VAL-35   (1 Val)
VAL-36   (1 Val)

SES-14   (2 SEs)
CUI-19   (1 Bel)

SCR-28   (1 SCr) 
SCR-29   (1 SCr)

SEs -15   (1 SEs)

CUI-16

CUI-17   (1 Bel)

CUI-18   (1 Bel)

CUI-20   (1 Bel)
CUI-21   (1 Bel)

MIN-22   (2 Min)
MIN-23   (1 Min)
MIN-24   (1 Min)
MIN-25   (1 Min)

MIN-26   (1 Min)

SCR-27   (1 SCr)
SCR-30   (1 SCr)

0.001 substitutions/site

Clade

2.1

Clade

2.7

5 IAD; 7 JMa; 5 SFR

Clade

3.2

Clade

2.3

Lineage I

4 SEs; 6 Bel;

4 Min; 4 SCr

Lineage II

BI/ML

NJ

100/100

100

100/100

100

70/99

64

84/61

69

66/48

58

DML = 5.4 % 

Dp = 5.08%,  



3 % 



Meristic: Blue JM; Black SAL; Red MIN; Pink SCR 
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10 mm

10 mm

A

B

Diagnosis 

 

14 (13 or15) rays in the dorsal fin  

21 (17-20 or 22-24) gill rakers in the first arch  

45 molecular autapomorphies in the cyt b   



Xenotoca eiseni complex under description  









Xenotoca melanosoma complex under description 



3.5% 





Characodon group 



Guadalupe Aguilera Spring  MEZ

El Toboso Spring  MEZ

Los Pinos Stream  MEZ
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Guadalupe Aguilera Spring  MEZ





Characodon audax 

Characodon lateralis 



Skiffia francesae 

case 

Sayula 







Future projects 

-Zoogoneticus tequila reintroduction 

-Discovery of lost species or populations 

-New pond facilities 

 

 

 



Gracias 


