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AGU, Aguanaval 
MEZ, Mezquital 
SAN, Santiago-Verde 
COM, Huicicicla-
Compostela 
AME, Ameca 
PUM, Purificación-
Marabasco  
AYU, Ayuquila 
SAY, Sayula  
CHA, Chapala  
CUT, Coahuayana-
Tamazula  
COT, Cotija  
LER, Lerma (L, Lower M, 
Middle U, Upper)  
ZAC, Zacapu  
PAN, Pánuco-Salado  
CUI, Cuitzeo  
PAT, Pátzcuaro  
ZIR, Zirahuén  
BAL, Balsas  
VME, Valle de México.  

Allotoca and Neoophorus Genus 



Allotoca and Neoophorus Genus 

N. regalis 
Distribution: Los Reyes 
 
A. maculata 
Distribution: Magdalena-Ameca Lake 
 
A. goslinei 
Distribution: Potrero Grande-Ameca 
 
A. dugesii 
Distribution: Middle Lerma 
 
A. zacapuensis 
Distribution: Zacapu Basin 
 
A. diazi 
Distribution: Pátzcuaro Basin 
 
A. meeki 
Distribution: Zirahuén Lake and Opopeo Spring 
 
A. catarinae 
Distribution: Cupatitzio Sub-Basin 
 

Allotoca catarinae 



!

6MY 

Allotoca and Neoophorus Genus 

0.03MY 



 

vA. catarinae 
vA. diazi 
vA. meeki  

A. diazi, A. meeki and A. catarinae 



Michoacán	  Lakes	  History	  
A. diazi, A. meeki and A. catarinae 



Phylogenetic Reconstruction 

Phylogeographic Reconstruction 

 

Methodology 
 
Population Genetics. 

A. diazi, A. meeki and A. catarinae 

Molecular Markers: 
 
Microsatellites 
Cytochrome b 



Especies No. De Secuencias Localidades 

A. catarinae 13 Presa Santa Catarina 

15 Parque Ecológico Urbano 

11 El Sauco 

13 Presa Cupatitzio  

A. diazi 35 Manantial Chapultepec 

A. meeki 22 Opopeo 

Total 109 
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Results 

Group extremely closed 
 >Interspecific Limits 
 
Low Genetic Diversity 
 
90% Shared Haplotypes 
 
Endogamy 
 
Recent Time of Divergence 
 >30,000 Years 
 
Low Effective Population Size 
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Actually 

Top If Off!!! 
 
 
Very Low Number of Individuals 
 
Contamination 
 
Reduction of Habitats 
 
Exotic Species 
 
Climatic Change 
 
 

What is the direction of the genus? 
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Thank you! 


