


 

iii 

 

The designation of geographical entities in this book, and the presentation of the material, 
do not imply the expression of any opinion whatsoever on the part of IUCN or any of the 
funding organizations concerning the legal status of any country, territory, or area, or of its 
authorities, or concerning the delimitation of its frontiers or boundaries. 
 
The views expressed in this publication do not necessarily reflect those of IUCN. 

 
Published by: IUCN/SSC Re-introduction Specialist Group & Environment Agency-ABU 

DHABI 
 
 
Copyright: © 2011 International Union for the Conservation of Nature and Natural 

Resources 
 
 
Citation: Soorae, P. S. (ed.) (2011). Global Re-introduction Perspectives: 2011.  

More case studies from around the globe. Gland, Switzerland: IUCN/SSC 
Re-introduction Specialist Group and Abu Dhabi, UAE: Environment 
Agency-Abu Dhabi. xiv + 250 pp. 

 
 
ISBN: 978-2-8317-1432-5 
 
 
Cover photo: Clockwise starting from top-left: 

i.  Mountain yellow-legged frog © Adam Backlin 
ii.  American alligator © Ruth Elsey  
iii.  Dwarf eelgrass © Laura Govers, RU Nijmegen 
iv.  Mangrove finch © Michael Dvorak BirdLife Austria 
v.  Berg-Breede whitefish © N. Dean Impson 
vi.  Zanzibar red colobus monkey © Tom Butynski & Yvonne de Jong  

 
 
Cover design 
& layout by: Pritpal S. Soorae, IUCN/SSC Re-introduction Specialist Group 
 
 
Produced by: IUCN/SSC Re-introduction Specialist Group & Environment Agency-ABU 

DHABI 
 
 
Download at: www.iucnsscrsg.org 



 

85 

Re-introductions of Chiricahua leopard frogs in 
southwestern USA show promise, but highlight 
problematic threats and knowledge gaps 
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Introduction 
Chiricahua leopard frogs (Lithobates [Rana] chiricahuensis) inhabit a diversity of 
aquatic habitats at elevations between 1,000 and 2,710 m in Arizona, New 
Mexico, and Mexico (Sredl & Jennings, 2005). The species requires permanent or 
semi-permanent pools and may be excluded where Batrachochytrium 
dendrobatidis (Bd) or introduced predators are present. Additional threats include 
predation by non-natives, drought, floods, habitat degradation and loss, disruption 
of metapopulation dynamics, demographic effects of small populations in dynamic 
environments, and pollutants (U.S. Fish and Wildlife Service, 2007). 
 
Lithobates chiricahuensis is listed as “threatened” in the USA under the 
Endangered Species Act (67 FR 40790) and “vulnerable” on the IUCN Red List of 
Threatened Species (Santos-Barrera et al., 2004). The Chiricahua Leopard Frog 
Recovery Team finalized a recovery plan in 2007. This plan outlines a framework 
for delisting that, if implemented, will achieve the following recovery criteria: 1) 
establish at least 16 meta-populations and 8 isolated robust populations 
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rangewide, 2) restore 
breeding habitats and 3) 
dispersal corridors, and 4) 
reduce threats so it no 
longer needs the 
protection of the 
Endangered Species Act. 
This plan also identified 
management areas (MAs), 
which are large 
landscapes with great 
recovery potential (U.S. 
Fish and Wildlife Service, 
2007). 
 
Goals 
x� Goal 1: Reduce or 
eliminate threats in 
occupied and unoccupied 
areas needed for 

recovery. 
x� Goal 2: Identify sites for population re-establishment and augmentation. 
x� Goal 3: Develop and operate head-starting facilities. 
x� Goal 4: Develop and implement release techniques and protocols (collection > 

pre-release treatment for Bd > transport > release). 
x� Goal 5: Develop and conduct monitoring at re-introduced and other extant 

sites. 
 
Success Indicators 
x� Indicator 1: Recovery of natural populations and metapopulations when threats 

are reduced or eliminated. 
x� Indicator 2: Successful rearing and release of L. chiricahuensis. 
x� Indicator 3: Establishment of sustainable populations. 
x� Indicator 4: Dispersal of released frogs to adjacent, unoccupied aquatic sites. 
x� Indicator 5: Success at creating refugia (assurance populations) when 

necessary. 
 
Project Summary 
We review three case studies that provide insight into key elements of successful 
L. chiricahuensis re-introductions in Arizona and make special mention of the 
problematic impact of chytridiomycosis in New Mexico. 
 
Case Study 1 - Upper East Verde River Management Area (MA), Arizona, 
USA: The Upper East Verde River MA is located in north-central Arizona in the 
westernmost portion of the historical range of L. chiricahuensis. The upper Verde 
River drains approximately 6,500 km2 and comprises most of the MA. Between 
1995 - 2007, 38 surveys found fewer than 16 frogs at three sites and moderate 

Adult Chiricahua leopard frog, Pima Co., Arizona, USA 
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threats. In 2009 and 2010, captively-reared frogs were released into four 
perennial tributaries of the East Verde River. A total of 3,542 metamorph frogs 
and late-stage tadpoles have been released to 13 sites throughout the watershed. 
Three of which were recipients of 3½ egg masses produced in the wild by 
released frogs. Post-release monitoring in 2010 - 2011 documented breeding at 
four of 13 release sites in as soon as 10 months post-release. Released 
individuals have dispersed and reproduced at four new localities. To date, 32 egg 
masses have been observed. 
 
Case Study 2 - Pajarita Wilderness and Alamo-Pena Blañca-Peck Canyon 
MAs, Arizona, USA and Mexico: The Pajarita Wilderness and Alamo-Peña 
Blanca-Peck Canyon MAs are located in extreme southern Arizona and adjacent 
Mexico. In the 1930’s, the Atascosa-Pajarito mountains supported three native 
ranid frogs: L. chiricahuensis, lowland leopard frog (L. yavapaiensis), and 
Tarahumara frog (L. tarahumarae). By the late-1970’s, populations of L. 
chiricahuensis and L. yavapaiensis dramatically declined and L. tarahumarae was 
extirpated, likely due in part to chytridiomycosis. In addition, over the last few 
decades, L. chiricahuensis and L. yavapaiensis have slowly been displaced by 
invasive, introduced bullfrogs (L. catesbeianus). In fall 2008, efforts to eradicate L. 
catesbeianus were initiated. By 2010, post-removal monitoring confirmed that L. 
catesbeianus had been eradicated. Monitoring indicated immediate changes to L. 
chiricahuensis and L. yavapaiensis distributions. Surveys from 2010 - 2011, 
revealed L. chiricahuensis and L. yavapaiensis had dispersed into eight and three 
sites, respectively, that were previously unsuitable due to presence of L. 
catesbeianus. Lithobates chiricahuensis dispersed overland and through 
ephemeral drainages at least 7.9 km, occupying a site farther north than the 
species has recently been documented in the region. The results of this project 
indicate that re-introduction of native amphibians is not always necessary if a key 
threat is removed. Although Bd is still present throughout the mountain range, 
populations of native frogs 
are now persisting with the 
disease, and elimination of 
bullfrogs has created a 
landscape where both L. 
chiricahuensis and L. 
yavapaiensis can 
potentially thrive with 
minimal management. 
 
Case Study 3 - Black 
River MA, Arizona-New 
Mexico, USA: The Black 
River MA is located in 
central Arizona and 
adjacent New Mexico. 
This area contains the 
most mesic habitats and 
the highest elevation 

Seining to reduce numbers of tadpoles from  

an earthen stock tank © AGFD  
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historically occupied site 
and still contains 
apparently suitable lotic 
and lentic habitats. 
Historically, the frog was 
known from numerous 
sites throughout the MA, 
but by the late-1980’s it 
was known from only five 
sites. In 1996, wild frogs 
were collected for 
breeding and head-
starting. Although, 
presence of non-native 
sportfish and crayfish has 
made habitat selection for 
re-introduction of frogs 
challenging, we 
considered that the overall 
complexity and 

connectivity of the sites in this area would allow for establishment and persistence 
of frogs. Since 1996, three sites were augmented, but by 2000, fewer and fewer 
frogs were being detected. Over the past 11 years, re-introduction of captive 
reared frogs has continued at four historical sites. Although frogs were released 
multiple times to some sites over several years, most releases comprised fewer 
than 100 individuals. Generally, post-release monitoring has included surveys 
shortly after release, followed by subsequent surveys two to three times a year. 
Survey results show releases have not been successful and L. chiricahuensis has 
not been detected in the Black River MA since 2009. Reasons for failure are not 
entirely clear; however, we have not detected Bd at any of these sites. 
 
Recovery in New Mexico, USA: Re-introductions in New Mexico have not taken 
place as frequently as in Arizona, partially because the frogs appear to be 
particularly susceptible to chytridiomycosis. This sensitivity has caused annual 
population extirpations and has necessitated a different initial recovery strategy 
focusing on creating off-site refugia to safeguard genetics. To create refugia, wild 
eggs, tadpoles, or metamorphs are collected, brought into captivity, reared, tested 
for disease, treated if necessary, and released to confined steel rim tanks. These 
tanks not only serve as refugia, but in time will also serve as sources for re-
introduction efforts. To date, 8 lineages have been established in refugia. Two of 
the source populations for the eight refugia have since experienced die-offs and 
are believed extirpated (U.S. Fish and Wildlife Service, 2011). Now that sufficient 
refugia have been established, the focus of recovery in New Mexico has shifted to 
augmentations and re-introductions. 
 
Major difficulties faced 
x� Presence and impact of nonnative predators and pathogens. 
x� Lack of suitable habitat. 

 Juvenile frog being released into a  

historical site © A. King  
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x� Poor understanding of habitat requirements. 
x� Poor understanding of L. chiricahuensis metapopulation dynamics. 
x� Lack of resources for effective post-release monitoring. 
 
Major lessons learned 
x� Removal of non-natives is possible if done by using a systematic landscape-

level approach. 
x� Disease appears to be a major impediment to success in some portions of the 

range. 
x� The success of L. chiricahuensis re-introductions is enhanced by multiple 

releases of late-stage larvae and metamorph frogs (n=100 - 400) to multiple 
sites within a watershed. 

x� Egg mass transplants can be successful. 
x� Close coordination among partners in re-introduction projects is essential. 
 
Success of projects 
Overall success summary of all case studies: 

 
Case Study 1 - Upper East Verde MA: 

Reason(s) for success/failure: 
x� Large number of frogs released to the watershed. 
x� Lack of non-natives present at release sites. 
x� Adequate post-release monitoring. 
x� Documented successful reproduction and dispersal after releases. 
x� Determination of success is based on two years of post-release data. 
 
Case Study 2 - Pajarita Wilderness and Alamo-Peña Blanca-Peck Canyon 
MAs: 

Reason(s) for success/failure: 
x� Implemented a systematic, landscape-level approach to remove L. 

catesbeianus from all possible sites. 
x� Focused on complete removal, not reduction or control. 
x� Removal of L. catesbeianus allowed for re-colonization of L. chiricahuensis 

and L. yavapaiensis. 

Highly Successful  Successful Partially Successful  Failure 

¥    

Highly Successful  Successful Partially Successful  Failure 

 ¥   

Highly Successful  Successful Partially Successful  Failure 

1 1  1 

Amphibians 



90 

 

x� Bd, although widespread in the region, currently does not appear to 
significantly affect native leopard frog populations. 

x� Continued monitoring for L. catesbeianus. 
 
Case Study 3 - Black River MA: 

Reason(s) for success/failure: 
x� Small numbers of frogs available for release. 
x� Insufficient post-release monitoring to determine success of releases. 
x� Presence on nonnative predators. 
x� Potentially unknown reason for failure (e.g. low genetic variability, extreme 

susceptibility to disease, etc.). 
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