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Why supplementation? 

• Steep decline, ‘tipping’ point 

• All else has failed 



Razorback sucker & 
 Rio Grande silvery minnow 

Razorback sucker Xyrauchen texanus 

www.nps.gov 

Rio Grande silvery minnow Hybognathus amarus  

Chad Thomas; http://txstate.fishesoftexas.org 

• Small-bodied 
• Short-lived 
• ~ Discrete generations 
• Boom-bust 
• Dewatering and fragmentation 

of habitat 

• Large-bodied 
• Long-lived 
• Overlapping generations 
• Large, stable (historically) 
• Predation, nutrients and 

other effects of dams 
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Rio Grande silvery minnow 

MJ Osborne 

Archdeacon (2016) Bestgen and Platania (1991) 

Macrhrybopsis aestivalis 
(extirpated, Rio Grande) 

Notropis jemezanus  
(extirpated, Rio Grande) 

Notropis stramineus 

Notropis simus pecosensis 

Rio Grande silvery minnow 
Hybognathus amarus  
(extirpated, Pecos River) 

Notropis amabilis  
(extirpated, Pecos River) 

Chad Thomas 
http://txstate.fishesoftexas.org 

Notropis orca (extinct) 

Notropis simus simus  
(extirpated, Rio Grande) 
 



Repatriation and supplementation 

Razorback sucker 

• Separate programs 

– Upper Colorado 

• Hatchery-origin 

– Lower Colorado 

• Repatriation 

• Production in wild 

• Capture wild larvae 

• Hatchery & off-channel 

• Multispecies conservation plan 

• Genetic & population monitoring 

• Applied and basic research 

Rio Grande silvery minnow 

• Hatchery-origin supplementation 

– Wild caught eggs (WCEs) 

– Captive propagation 

– Group spawn 

• Multiple facilities 

– Federal 

– State 

– Municipal 

• Single species management plan 

• Genetic & population monitoring 

• Applied and basic research 

 



Marsh et al (2015) 

Kesner et al (2017) 
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Yet, recovery elusive 

• Neither is headed to recovery 

 

• Both remain at high risk of extinction 

 

• Despite supplementation 

 

• Why? 



Not for lack of 
effort 



Common threads 

• Habitat 

• Threats 

• Propagation and supplementation 

©Joseph Tomelleri www.nps.gov 
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Courtesy of MJ Osborne 
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Dudley et al (2017) 
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• Immediacy lost 
 

• Put-take 
 

• Costly and open ended 
 

• Poor estimates of census size 
 

• Augmentation numbers 
driven by hatchery, not by 
population status 
 

• Problems with consistency 
and reliability among 
hatcheries 
 

• Voluntary agreements with 
water users fail in critical 
periods (i.e., drought) 
 

• Binding agreements needed 



Conservation genetics 
 

• Confluence of risks  
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Success? 

• Neither is extinct 
 

• Neutral genetic variation maintained 
 

• Movement (slowly) in the right direction 
– Fish passage 
– Experiments 

• Spawning success 
• Timing of release 
• For razorback sucker, efforts toward completion of life cycle in wild 

 
If goal is to retain something that is like each species, then this has 
occurred 
 



But 
Habitat 

Without baseline environmental 
conditions to support these fishes 

– Supplementation can’t bring 
recovery 

 

Need to identify and correct 
causes of decline 

– Improve and restore habitat 

– Identify and manage around 
vulnerable stages in life cycle 

– Allow completion of life cycle in 
the wild 

 

Threats 

As long as not addressed 
– No reason to expect 

supplementation to improve 
conservation status 

Need to: 
– Identify threats 

– Rank 

– Manage or eliminate 

• Includes risks from 
demographic and genetic 
causes 

 

 



Conclusions 
Tail wags the dog 

– Hatcheries/supplementation programs not responsive to conservation needs 
 

• Experimental approaches would have been useful 

– Vulnerable times in life cycle 

– Performance of ‘wild’ and hatchery fish in wild 
 

• Robust assessment of conservation status  

– Reliable estimates of population size 

– Management informed by conditions in the wild 
 

• Genetics must match biology and ecology of the species 

– Genetic monitoring incorporated into management 

– Reduction of negative effects in wild and hatchery populations 
 

• Accountability and commitment 

– At higher levels 

– Binding agreements, not voluntary ones 
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