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WHAT IS EXTIRPATION? 
The  situa tion in which a  species or popula tion no longer exists 
within a  certa in geogra phic loca tion 
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Why do we care? 

Effects of Extirpa tion: 
◦ Globa l extinctions a re  often preceded by 

loca l a nd reg iona l extirpa tions 
◦ Loss of biodiversity a nd ecosystem  

function/ services 
◦ Cha nges in trophic inte ra ctions 

 
 



Who is extirpated? 

Colorado pikeminnow 
Ptychocheilus lucius 

Bonytail chub 
Gila elegans 

 
 
 
 

 

Roundtail chub 
Gila robusta 

 
 
 
 

Lifespan: 30 yrs 
Length: 60 cm 
Feed: little known, 
probably insects, 
fishes, plant matter. 
 
Endangered, 
possibly functionally 
extinct 

Lifespan: 7+ yrs 
Length: 50 cm 
Feed: aquatic 
insects, fishes, 
invertebrates. 
 
Not Listed, near 
threatened 

Lifespan: 30 yrs 
Length: 180 cm 
Feed: cladocerans, 
copepods, chironomid 
larvae, aquatic insect 
larvae, other fishes. 
Endangered 



Historic  vs.  current range 
Colorado pikeminnow 

Bonytail Chub 
 

Roundtail chub 
 



HOW DID THEY BECOME EXTIRPATED? 2 



LOTS of dams! 



LOTS of da m s! 

Pre -da m  wa ter conditions: 
◦ Flood-prone  
◦ Virtua lly a lwa ys turbid 
◦ Highly va ria ble  sedim ent loa d, with a  m ea n of 6 x 

10^10 kg / yea r 
◦ Tem pera tures from  freezing  in the  winte r to 30 C 

in sum m er 
◦ Little  benthic a lga l cover 

 

 
 



and LOTS of non-na tive  fishes 



Many piscivorous fish are gape-lim ited 



SO HOW ARE THESE FISHES MANAGED? 3 
It va ries, but le t’s focus on Colora do Pikem innow 



Grand Canyon National Park Native 
Fish Restora tion Pla n 
Goa ls: 
◦ Restore  popula tions of na tive  fish to a  leve l 

tha t a pproxim a tes na tura l conditions, a nd 
prevent a dverse  m odifica tion to the ir 
ha bita t. 

◦ Restore  se lf-susta ining  popula tions of 
extirpa ted fish species. 

◦ Minim ize  im pa cts of the  recrea tiona l trout 
fishery in the  Lees Ferry rea ch to 
downstrea m  na tive  fisheries in the  GCNP. 

Gra nd Ca nyon Na tiona l Pa rk Na tive  Fish Restora tion Pla n, Hea ly e t a l. 2010  



How does one restore fish populations 
tha t a re  critica lly low? 
Ca ptive  broodstocks 
◦ Colora do pikem innow a t 

the  Southweste rn Na tive  
Aqua tic Resource  a nd 
Recovery Cente r, Dexte r, 
NM. 

◦ Spa wning  a nd gene tic 
m a na gem ent 

◦ Life  history studies using  
ta g -a nd-re lea se  m ethods 

www.fws.gov/ southwest/ fisheries/ dexter/  



Southwestern Native Aquatic Resource 
a nd Recovery Center 
Spa wning  
◦ Both na tura l a nd induced 

Ma rch – m id-J une  
◦ Spa wning  m a trices to 

m a inta in gene tic diversity 
◦ Sperm  cryopreserva tion 

Fem a le  1 Fem a le  2 
Ma le  1 Ma le  6 
Ma le  7 Ma le  1 
Ma le  3 Ma le  2 
Ma le  8 Ma le  4 

Lea st 
re la ted  

Most 
re la ted  

www.fws.gov/ southwest/ fisheries/ dexter/  , Tie rsch e t a l., 2004 



Southwestern Native Aquatic Resource 
a nd Recovery Center 
Ta g-a nd-Relea se  ta g  
types 
◦ Visible  im pla nt e la stom er 
◦ Pa ssive  Integra ted 

Tra nsponder (PIT) 
◦ Ca lce in Ma rker 
◦ Coded wire  ta g  

So wha t ca n these  
studies te ll us?... 



Tag-a nd-Relea se  Uses 
◦ Popula tion size  estim a tes 
◦ Survivorship estim a tes 
◦ Ha bita t usa ge  
◦ Movem ent a nd m igra tory beha vior 
◦ Growth da ta  
◦ Life  history da ta  

 

Southwestern Na tive  Aqua tic Resource  
a nd Recovery Center 

Va ldez, 2014 



WHAT CAN MANAGERS DO WITH THIS 
DATA? 4 

Popula tion via bility a na lyses a nd a da ptive  m a na gem ent 



Population Viability Analyses 

Used for m a king  m odels to estim a te  the  proba bility 
a  popula tion will go extinct, a nd how it will respond 
to a lte rna tive  future  m a na gem ent scena rios 

Mille r 2014 



Adaptive Management 

Crea tion of conserva tion pla ns a nd stocking  pla ns 
ba sed on best a va ila ble  popula tion dem ogra phic 
da ta  

Nesler e t a l. 2003, Minckley e t a l. 2003. 

If only it were  this ea sy! 



STEPS FOR REINTRODUCTION OF 
EXTIRPATED SPECIES 5 



Reintroduction planning, compliance, and implementation 

Adm inistra tive  context Oversight is com plex! NPS, USFWS, 
Na tive  Am erica n India n tribes, Burea u of 
Recla m a tion, USGS, Sta te  of AZ, AZ 
Ga m e a nd Fish 

Com pile  re leva nt inform a tion Ecology, life  history, disea se  a nd 
pa ra sites, trophic role , e tc. 

Stock a ssessm ent, a nd 
prioritiza tion 

Sta tus of rem a ining  popula tion, fitness 
a nd gene tics. 

Com plia nce  Com plia nce  requirem ents for species 
tra nsloca tion, a ugm enta tion, 
re introduction, NEPA, ESA. 

Im plem enta tion Fea sibility a nd a dvisa bility of restora tion 

Monitoring  a nd feedba ck Does it work? Wha t ca n be  im proved? 
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Questions? 

Wha t did  the  Colora do pikem innow sa y to 
the  other Colora do pikem innow when he  
ra n into a  wa ll? 

Da m . 
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