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1) Who are the Goodeids? 

Skiffia lermae 
Crenichthys baileyi 

! ŦŀƳƛƭȅ ƻŦ ŦƛǎƘŜǎ όDƻƻŘŜƛŘŀŜΤ ŀƪŀ ά{ǇƭƛǘŦƛƴǎέύ ƛƴ ǘƘŜ 
order Cyprinodontiformes, with two subfamilies: 

Goodeinae 
Ϥ пл ǎǇŜŎƛŜǎ όϤ ут 9{¦Ωǎύ 

Central Mexico 
Livebearers 

Empetrichthyinae 
п ǎǇŜŎƛŜǎ όу 9{¦Ωǎύ 
Southwestern USA 

Egg Layers 



Current Goodeid Distribution 

Mexico City 

Puerto Vallarta 

Durango 

Family ~ 16.5 
million years 

old; subfamilies 
split 5-10 million 

years ago 



 In Mexico, a generalized Goodeid ancestor 

gave rise to a rich modern fauna 

Fossilized Tapatia occidentalis, Barranca de Santa Rosa, Jalisco; 
from Pliocene Epoch, at least 2.6 million years ago 



Goodeid Evolutionary Relationships 

Goodeidae 

Profundulidae 

Cyprinodontidae1 

Fundulidae 

Poeciliidae 

Valenciidae 

Cyprinodontidae2 

Rivulidae 

Nothobranchidae 

Aplocheilidae 

Cyprinodontiformes 
(Tooth Carps):   
Family Tree 

Are Goodeids and 
Poeciliids merely 

livebearing killies? 
(or vice versa)? 



2) Mexican Goodeid Biology 

- {Ƴŀƭƭ όƳŀȄƛƳǳƳ ǎƛȊŜ мΦрέ ǘƻ тέΤ Ƴƻǎǘ Ϥ нΦрέύ 
- Short-lived (mature in 1 year, max age 3-5 years) 
- Livebearers (multiple broods per year, 5-25/brood) 
- Omnivorous (algae, insects, plankton, detritus) 

Xenotaenia resolanae 



Goodeid Life History 

ά{ǇƭƛǘŦƛƴǎέ 

Ameca splendens 

Male 

Female 

Andropodium 



Goodeid Life History 
Maternal nutrition of embryos via 

placenta-ƭƛƪŜ άtrophotaeniaeέ 



Goodeid Species Occupy Diverse Habitats 

Allotoca dugesi Allodontichthys zonistius 

Xenoophorus captivus Skiffia lermae 

Manantlán Stream, Jalisco Lake Pátzcuaro, Michoacán Amado Nervo Springs, Durango 

Zoogoneticus quitzeoensis 



Goodeid Habitats 

Río Ancho, Aguascalientes Presa Alvareno, Michoacán 

Manantial Cupatchiro, Michoacán Río Verde, Jalisco 



3) Mexican Goodeid Status and Conservation 

Xenotoca cf. eiseni 
Endangered in the wild 



Goodeid Country: Geologically Active, 

Mountainous, Many Movement Barriers 

Result: most species isolated, small ranges 

Juanacatlán Waterfall, Santiago River, Jalisco 

Colima Volcano, Colima 

Orizaba Peak, Veracruz Ayuquila River Canyon, Jalisco 



Goodeid Country: Most Densely Populated & 

Developed Area of México; Seasonally Arid 

Mexico City Tamazula Sugar Mill, Jalisco 

Estorax River, Querétaro 
Cuzalapa River, Jalisco 



Goodeid Threats ï A: Water Quantity 

Lake Chapala, largest natural lake 

in Mexico (420 square miles), 

during normal (1990) dry season 

Lake Chapala, 1991 drought; 

40% decline in surface area; 

60% decline in volume 



Goodeid Threats ï B: Water quality 

Turbio River, Guanajuato Ayuquila River, Jalisco 

Lerma River, México 



Goodeid Threats ï C: Non-Native Species 

Tilapia (Oreochromis and Tilapia species) 

Rainbow trout 

(Oncorhynchus mykiss) 

Platyfish (Xiphophorus variatus) Common carp (Cyprinus carpio) 

And many, 

many more 



Mexican Goodeid Species Wild Status in 2016: 

Goodeids in trouble! 



Mexican Goodeid Trends 2000-2016: 

Two extinctions since 2006 



Why are Mexican Goodeids in Trouble?                  
Case Studies of Rare Goodeids:                     

(The good, the bad, and the uglyé) 

The Good (kind of): 

 Butterfly goodeid Ameca splendens ï new populations 

The Bad: 

 Finescale goodeid Allodontichthys polylepis ï no water 

 Balsas allotoca Allotoca regalis ï habitat and exotics 

 Zirahuén allotoca Allotoca meeki ï bass attacks 

The Ugly: 

 Banded allotoca Allotoca goslinei ï extinct? 

 Crescent zoe Zoogoneticus tequila ï extinct? 

 



The Good?: Ameca splendens (Endangered) 

Teuchitlán springs, 

Jalisco (1971) 

Almoloya springs, 

Jalisco (2008) 

Cuyacapán springs, 

Jalisco (2008) 



Ameca splendens habitats ï 2008-2016 

Teuchitlán 

springs 

Almoloya springs Cuyacapán stock tank 

2010 



The Bad: Allodontichthys polylepis (Endangered) 

Upper Ameca River 

Basin, Jalisco 



Water diversions, groundwater pumping, plus 

natural drought have nearly spelled doom 

De la Pola River 

Diabolos Stream 

A riffle dweller. Human water 

use reduced stream flow, 

riffle habitats, and 

populations. A 2001 drought 

almost finished the species. 

Known from only three 

streams. Fair numbers in  

1997-2000. None in 2002, 

2004, 2006, and 2008 

surveys. Two fish in 2016 



The Bad: Allotoca regalis (Endangered) 

Los Reyes Valley, 

Michoacán/Jalisco 

Balsas River Basin 



Range shrinking rapidly 

1980 ï 5 areas; 2000 ï 3 areas; 2010 ï 1 area 

Huatarillo Stream, Michoacán ï present in 

2010; last remaining locality, small numbers 

Quitupán River, Jalisco ï present in 2004, 

gone by 2010; caused by exotic swordtail 

Xiphophorus helleri? 

Los Reyes Stream, Michoacán ï present in 

2002, gone by 2008; caused by habitat 

modifications/diversions for irrigation   



The Bad: Allotoca meeki (Endangered) 

Lake Zirahuén Basin, 

Michoacán 



Introduced predator drives drastic decline 

Originally: Lake Zirahuén and tributaries 

By 1990s, limited to isolated Lake Opopeo 

By 2011, limited to Lake Opopeo outlet; rare 

Mid 2000s, 

largemouth bass 

enter Lake Opopeo 

Mid 1980s, largemouth 

bass (Micropterus 

salmoides) enter Lake 

Zirahuén 



The Ugly: Allotoca goslinei (Extinct 2006?) 

Upper Ameca River 

Basin, Jalisco 



Driven extinct by a non-native competitor 
(Ironically, another livebearer) 

Allotoca goslinei was known from only 

one location, the tiny Potrero Grande 

Stream, Jaliscoé. 

Xiphophorus helleri (green 

swordtail) invaded the stream 

between 2000 and 2004é. 



Year Allotoca goslinei Xiphophorus 
helleri 

2000 90 0 

2004 7 120 

2006 0 298 

2007 0 259 

And Allotoca goslinei was quickly eliminated 

Catch in standard 200-meter-long electrofishing survey 


