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Executive Summary 

Whooping cranes are one of the most rare, highly endangered and intensively monitored bird 
species in North America. The Aransas-Wood Buffalo population (AWBP), which breeds in 
northern Canada and winters in Texas, is the only remaining wild, self-sustaining migratory 
population of whooping cranes. In summer 2016, surveys of the AWB detected 78 nests (May) 
and 45 chicks (August) resulting in an average number of chicks fledged per nest (0.57) that was 
well above the 20-year long term average of 0.48 but within the long term natural range of 
variation. In winter 2016 (Dec) the peak population size of the AWB on the primary wintering 
grounds was estimated as 431 birds (95% confidence interval [CI] 293–371; CV = 0.073) and 
additional birds were located outside the survey area. This was a record high estimate for this 
whooping crane population. Other populations of reintroduced whooping cranes exist in 
Wisconsin, Florida, and Louisiana due to the efforts of many government agencies and non-
governmental organizations, including the captive breeding centers where whooping cranes are 
reared for reintroduction. By the end of 2016 there were approximately 431 birds in the AWBP, 
163 birds in active reintroduced populations and 201 birds held in captivity for a total global 
whooping crane population of more than 800 birds. Nearly all of the growth in the global 
population, however, occurred in the AWBP, as reintroduced populations continued to see low 
levels of wild recruitment and population size was maintained via captive chick introduction. 

In 2016, USFWS, CWS and our partners initiated a Species Survival Program (SSP) to 
cooperatively oversee the population management of captive whooping cranes in order to 
maximize genetic diversity (report attached).  Finally, throughout 2016, USFWS, CWS, and 
partners on the International Recovery Team and other organizations continued development of a 
recovery planning process based on an updated Population Viability Analysis (PVA) for 
whooping cranes, incorporating all populations including the SSP, with a Species Conservation 
Planning workshop hosted by Calgary Zoo in December 2016 (report attached). The PVA 
process, led by the Conservation Breeding Specialist Group (CBSG), provides our agencies and 
partners with an opportunity to develop a unified vision for whooping crane management, in 
order to hasten recovery of the species in cost-effective and biologically appropriate ways. 
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Aransas-Wood Buffalo Population (AWBP) 

Overview 

The Aransas-Wood Buffalo population (AWBP) of whooping cranes is the only remaining wild, 
self-sustaining, migratory whooping crane (Grus americana) population. The AWBP breed and 
summer in and around Wood Buffalo National Park (WBNP) in the Canadian jurisdictions of 
Alberta and the Northwest Territories and migrate >2,400 miles through the Canadian prairies 
and US Great Plains to the mid-coast of Texas to spend the winter. Whooping cranes from the 
AWBP was reduced to a mere 15 individuals in 1941 and has rebounded to about 430 this 
winter, representing a > 4% annual growth rate. The ongoing recovery of this whooping crane 
population is perhaps one of the greatest endangered species success stories. A wide variety of 
local, state, federal and private conservation organizations are actively involved in planning and 
implementing whooping crane conservation efforts.  

AWBP breeding grounds update 

For the full update, see the attached report prepared by Canadian Wildlife Service 

During the 2016 breeding season, water levels in the whooping crane nesting area were above 
average. While temperatures during the breeding season were slightly above average, wet 
conditions helped to limit wildfire activity in breeding areas and the surrounding region. Fires 
burned only 0.3 ha or less than 0.01% of the area designated as critical habitat, well below the 
25-year average of 1.15%. Outside the area designated as critical habitat, 15 nests were detected; 
however none of these occurred within 5 km of fires. 

In May 2016, aerial surveys detected 78 nests and 18 pairs without nests, suggesting the potential 
for substantial expansion of the breeding population (one additional nest was inferred based on 
the presence of a juvenile crane during August surveys in an area not known to have nests during 
May, bringing the total nest count to 79). Of the 79 nests identified (or inferred), 15 were outside 
the area designated as critical habitat (CH) and seven of these were also outside WBNP. Of the 
71 nests in WBNP, eight were outside the area of the park identified as CH and, for the second 
time in as many years, a nest was detected in the Salt Plains area. Of the seven nests outside 
WBNP, where CH has not yet been identified, six were north of the Nyarling River and one nest 
was on Salt River First Nation reserve lands (i.e., Lobstick Creek) east of WBNP. 

In August 2016, aerial surveys detected 45 juveniles; 43 pairs had one juvenile each, one pair 
had two juveniles, and 60-61 pairs did not have juveniles. Because most cranes are not 
individually banded yet may move during the 5-day survey, the range of pairs reflects the 
possible number of unique pairs. Using information collected during the breeding pair and 
juvenile surveys in 2016, we determined that annual productivity was 0.57 juveniles per nest, 
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above the 20-year average of 0.48 but within the long term natural range of variation of about 
0.20 to 0.80 and consistent with the  recent trend. 

AWBP migration update 

The Whooping Crane Tracking Partnership (WCTP) is a partnership of researchers from multiple 
organizations that uses GPS devices to track individual whooping cranes of the Aransas Wood 
Buffalo population. Efforts focused on putting tracking devices on adult whooping cranes 
captured on Aransas National Wildlife Refuge NWR, where the birds winter on the Texas coast, 
and on juveniles at Wood Buffalo National Park, the birds’ nesting grounds in Canada. The leg-
mounted GPS units record four to five locations every 24 hours, information that is uploaded to a 
satellite every two and half days. These data reveal migration routes, habitat use, nesting 
locations, and much more. Biologists in the United States and Canada will use results of this 
work to identify management and conservation priorities in both countries. The research 
partnership is made up of governmental and non-profit partners that include the U.S. Geological 
Survey, U.S. Fish and Wildlife Service, Canadian Wildlife Service, Platte River Recovery 
Implementation Program, Crane Trust, Parks Canada, Gulf Coast Bird Observatory, and 
International Crane Foundation. The WCTP did not issue a report during the period considered 
by this report, but past tracking partnership updates are available here: 
https://www.platteriverprogram.org/PubsAndData/Pages/ProgramLibrary.aspx (search under Target 
Species/Whooping Crane)  

AWBP wintering grounds update 

Additional information from this past winter can be found here: 
http://www.fws.gov/refuge/Aransas/wwd/science/updates.html 

2016 winter habitat conditions 

The first marked whooping crane to arrive on the Texas coastal wintering grounds in and around 
Aransas National Wildlife Refuge was reported on 2 November 2016. Fall arrivals have been 
about 2 weeks later than normal the last couple of years.  Drought conditions in the wintering 
grounds, which have been present off and on since 2008, subsided in 2015 as an active El Nino 
weather pattern emerged. The 2016 precipitation total (29.02 inches recorded at Aransas NWR 
RAWS) was below the annual average of 38 inches for the Refuge (USFWS Aransas NWRC 
CCP, 2010), with the wettest month of the year (9.24 inches) occurring in May of 2016 
(http://www.wrcc.dri.edu/cgi-bin/rawMAIN.pl?sdTARA). Most traditional freshwater wetlands 
and ponds on and around Aransas NWR maintained water during the wintering season and San 
Antonio Bay salinities remained moderate, rarely exceeding 20 ppt during most of the 2016-2017 
wintering season (http://lighthouse.tamucc.edu/pq/). The first portion of 2017 continues to be 
near average, with January–May 2017 rainfall totaling 11.21 inches, with May 2017 totaling 3.42 
inches. 
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Staff at Aransas NWR used prescribed fire to improve whooping crane foraging opportunities 
and overall prairie upland condition. The uplands adjacent to high-use salt marsh areas, both on 
the Blackjack and Matagorda Island Units of the Refuge were burned during the winter season. 
Staff completed burning on 4 units for a total of 4,871 ac over the winter of 2016-2017, which 
was below our recent winter targets due to weather constraints.  

2016 winter abundance survey 

The U.S. Fish and Wildlife Service estimated the abundance of whooping cranes in the Aransas-
Wood Buffalo population for the winter of 2016–2017. Survey results indicated 431 whooping 
cranes (95% CI = 371.1–492.7; CV = 0.101) inhabited the primary survey area (Figure 1). This 
estimate included 50 juveniles (95% CI = 36.3–60.9; CV = 0.144) and 162 adult pairs (95% CI = 
139.2–185.5; CV = 0.100). Recruitment of juveniles into the winter flock was 13.1 chicks (95% 
CI = 10.4–16.6; CV = 0.119) per 100 adults, which is comparable to long-term average 
recruitment. The precision of this year’s estimate achieved the target set in the whooping crane 
inventory and monitoring protocol (i.e., CV < 0.10). This season (winter 2016–2017) the U.S. 
Fish and Wildlife Service switched aircraft from a Cessna 206 to a Quest Kodiak. The Kodiak 
aircraft has better visibility, which improves survey data and results in a more accurate 
population estimate. Although the winter 2016–2017 estimate is 31% greater than the winter 
2015–2016 estimate, this does not mean that the whooping crane population experienced above 
average growth (Table 1; Figure 2). Instead, the previous abundance estimates were biased low 
because of lower visibility in the Cessna 206. The U.S. Fish and Wildlife Service intends to 
continue using the Kodiak, or other aircraft with improved visibility, for future surveys. 

Terry Liddick, pilot/biologist from our Migratory Birds program, served as a pilot, flying a U.S. 
Fish and Wildlife Service Cessna 206. This year Phil Thorpe also served as a pilot, flying a U.S. 
Fish and Wildlife Service wheeled Kodiak. Observers were Wade Harrell, Jena Moon (Refuges 
Inventory and Monitoring biologist), Doug Head (Refuges Inventory and Monitoring biologist) 
and Stephen LeJeune (Chenier Plains Refuge Complex Fire Program). Doug Head (Refuge 
Inventory and Management biologist) served as survey coordinator and Philip Marley (Refuge 
GIS specialist) served as data manager. 
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Figure 1. The sampling frame used to monitoring whooping crane abundance on their 
wintering grounds along the Texas coast of the Gulf of Mexico, USA. 
 
A continued upward trend in whooping crane abundance over the last five years was observed 
(Table 1), which is consistent with the long-term trend of approximately 4% growth per year.  
Examination of the 78-year trend in whooping crane abundance shows an increase with 
occasional, periodic declines occurring, on an approximate 10-year cycle (Figure 2). 
 
 
Table 1. Preliminary whooping crane abundance estimates for the Aransas‐Wood Buffalo population 
on their wintering grounds, winter 2011–2012 through winter 2016–2017. 

      95% CI  No. assumed beyond 
primary survey areac Survey yeara  Abundanceb  CV  LCL  UCL 

winter 2011–2012  254  0.126  198  324  13 
winter 2012–2013  257  0.186  178  362  22 
winter 2013–2014  304  0.078  260  354    6 
winter 2014–2015  308  0.067  267  350    6 
winter 2015–2016  329  0.073  293  371    9 
winter 2016–2017  431  0.101  371  493    6 
a All surveys were conducted with a Cessna aircraft except winter 2016–2017 when USFWS switched to 
a Kodiak. 
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b Estimated whooping crane abundance in the primary sampling area using aerial surveys and 
hierarchical distance sampling.  CV = coefficient of variation, CI = confidence interval, LCL = lower 
confidence limit, and UCL = upper confidence limit. 
c Provides our best understanding of the number of whooping cranes, at the time of the aerial surveys, 
that were outside of the primary survey areas.  This information was based on data from Texas 
Whooper Watch, Ebird reports, the whooping crane GPS tracking study, and aerial surveys conducted 
in the secondary survey areas. 
 
 
During winter 2016–2017, the primary survey area (approximately 153,950 acres; Figure 1) was 
surveyed multiple times during December 9 through December 14, 2016.  Blackjack Peninsula and 
West Marsh were surveyed four times and Matagorda Island Central, Lamar Peninsula‐Tatton Unit, San 
Jose Island, and Welder Flats‐Dewberry Island were surveyed three times.  During the same period, the 
secondary survey area (approximately 169,300 acres; Figure 1) was surveyed to monitor ongoing 
expansion of the whooping crane’s occupied winter range.  Due to poor weather conditions, only three 
of the secondary survey areas were surveyed.  Matagorda Peninsula and Mad Island were surveyed on 
December 11, 2016 and South San Jose Island was surveyed on December 14, 2016. 
 

During the survey period, some whooping cranes were observed outside of the primary survey area.  
These data were based on information from Texas Whooper Watch, Ebird reports, the whooping crane 
GPS tracking study, and aerial surveys conducted in the secondary survey areas.  Compared to winter 
2011–2012 and winter 2012–2013, few whooping cranes were observed outside of the primary survey 
area (Table 1).   
 
Table 2 provides our best understanding of whooping cranes outside the primary survey areas during 
the mid‐December survey period.  Some birds may have been missed.  It is impossible to be certain that 
individuals did not move between these locations and to/from the primary survey area during the 
survey period. 
 

 
Figure 2. Time‐series of whooping crane abundance estimates for the Aransas‐Wood Buffalo 
population beginning in winter 1938–1939.  Starting in winter 2011–2012, the precision of abundance 
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estimates were displayed as 95% confidence intervals.  During years prior to winter 2011–2012, the 
precision of abundance estimates was unknown.  In winter 2016–2017 (red), the USFWS began using a 
Quest Kodiak aircraft for the surveys which improved visibility, resulting in a more accurate estimate. 
 
 
Table 2. Whooping cranes documented outside of the primary survey area during December 9 
through December 14, 2016. 

General area  Data source  Adults  Chicks  Total  Notes 

Mad Island 
(secondary survey area) 

Aerial survey  4  1  5  One pair with a chick 
and two individual 
adults detected once 
on December 11, 2017. 
 

Western San Patricio and 
Nueces County (near 
Edroy and Driscoll, TX) 

Ebird  1  0  1  Reported on December 
3rd, 6th, and 18th. 

 
 
Additional information from Texas Whooper Watch can be found here: 

http://www.tpwd.state.tx.us/huntwild/wild/wildlife_diversity/texas_nature_trackers/whooper-
watch/ 

Documented mortality/morbidity on wintering grounds 

This season we did not document any mortalities or morbidity on the wintering grounds of 
whooping cranes in the Aransas Wood-Buffalo population. 
 

Other ongoing AWBP issues 

The Aransas Project v Bryan Shaw et al. 

On 10 March 2010, The Aransas Project, a 501-(c)-3 organization, filed suit against the Texas 
Commission on Environmental Quality (TCEQ) for illegal harm and harassment of whooping 
cranes in violation of the Endangered Species Act. The Aransas Project alleged that TCEQ was 
responsible for the take of 23 whooping cranes during the winter of 2008-2009 via their permitting 
of surface water rights from the San Antonio and Guadalupe river basin. The Aransas Project 
claims that over-allocation of surface water led to decreased freshwater inflows into San Antonio 
Bay, leading to increased salinity levels and declines in food and water resources for whooping 
cranes, causal factors implicated in the “taking” of 23 whooping cranes. A bench trial was held in 
December 2011 in US District Court, Corpus Christi with Judge Janice Jack presiding. Judge Jack 
issued a ruling in favor of The Aransas Project on 11 March 2013, which included an order 
preventing TCEQ from approving or issuing new water permits affecting the Guadalupe or San 
Antonio Rivers “until the state of Texas provided reasonable assurances that new permits would 
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not result in harm to whooping cranes.” TCEQ was ordered to seek an incidental take permit from 
US Fish & Wildlife Service. TQEQ appealed the decision and the Fifth Circuit Court of Appeals 
in New Orleans granted and emergency stay and agreed to hear oral arguments in August 2013. 
Appellant briefs were provided to the Fifth Circuit in May 2013. The Fifth Circuit heard oral 
arguments on August 8, 2013 and issued a 34 page opinion on June 30, 2014 that reversed the 
earlier District Court’s ruling. In summary, the Fifth Circuit found that "The District Court either 
misunderstood the relevant liability test or misapplied proximate cause when it held the state 
defendants responsible for remote, attenuated, and fortuitous events following their issuance of 
water permits." The Aransas project filed a cert with the U.S. Supreme Court on 16 March 2015, 
asking the justices to uphold the district court and overturn the Fifth Circuit. That request was 
declined by the Supreme Court on 22 June 2015. The Guadalupe Blanco River Authority and The 
Aransas Project jointly released a “white paper” entitled “Water, Habitat, Economy – A Shared 
Vision of the Future for the Guadalupe River System and San Antonio Bay” on 16 February 2016 
(http://www.gbra.org/news/2016/022401.aspx). This document is intended to address human and 
environmental issues for the benefit of the Guadalupe River system, including San Antonio Bay 
and Estuary, and to secure funding for studies related to this endeavor. A shortened, updated 
document (http://www.gbra.org/documents/news/2016/112901.pdf) was released on 16 
November 2016 and a collaborative, multi-partner effort is being formed to make headway on 
habitat protection and freshwater inflows. 

The US Fish & Wildlife Service was not a named party in the lawsuit and did not taken a position 
on the issue, but continues to be ready to assist all interested parties in developing and 
implementing strategies that provide adequate freshwater inflows and habitat to sustain wintering 
whooping cranes. 

Whooping Crane wintering habitat acquisitions 

On 21 August 2014, a multi-partner coalition including the Texas Parks and Wildlife (TPW) 
Foundation announced the purchase of the 17,351-acre Powderhorn Ranch along the Texas coast 
in Calhoun County. The acquisition conserves a spectacular piece of property that is one of the 
largest remaining tracts of unspoiled coastal prairie in the state. At $37.7 million it is the largest 
dollar amount ever raised for a conservation land purchase in the state and represents a new 
partnership model of achieving conservation goals in an era of rapidly rising land prices. Texas 
Parks & Wildlife is currently in the planning stages for the development of a state park and 
wildlife management area at Powderhorn Ranch (for more information, see the press release: 
https://tpwd.texas.gov/newsmedia/releases/?req=20140821a).  

The Powderhorn Ranch has had occasional whooping crane use for many years and supports 
coastal marsh habitat preferred by wintering whooping cranes, primarily along its northern 
boundary with Powderhorn Lake. This area is included in our secondary aerial survey area (Figure 
1) and is expected to provide additional habitat for a growing whooping crane population in future 
years (see landscape conservation strategy section above). 
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In September of 2015, the Service awarded $316,800 in non-traditional, recovery land acquisition 
funding via Section 6 of the Endangered Species Act to the Guadalupe Blanco River Trust for the 
acquisition of 218 acres of habitat via conservation easement in the Guadalupe Delta area of 
Refugio and Calhoun County, Texas. This area is included in our secondary aerial survey area 
(Figure 1) and is expected to provide additional habitat for a growing whooping crane population 
in future years (see landscape conservation strategy section above).  

In August of 2016, the Coastal Bend Bays and Estuaries program closed on a fee-title acquisition 
of a 251 acre tract along the Mission River Delta in Refugio County, Texas with partial funding 
from the Coastal Impact Assistance Program. CBBEP added another 720 tract in the same area in 
November of 2016. The Natural Resource Conservation Service closed on a Wetland Reserve 
Program conservation easement in the Mission River Delta in early 2017 as well. We have verified 
wintering whooping crane use of this area via the tracking study and it and appears to be resilient 
in the face of future sea level rise. This area is also included in our secondary aerial survey area 
(Figure 1) and is expected to provide additional habitat for a growing whooping crane population 
in future years (see landscape conservation strategy section above). 

Reintroduced flocks 

Florida non-migratory flock 

Current status and future plans 

Reproduction milestones for the Florida project include the first nest established in 1996, the first 
eggs laid in 1999, the first egg hatched in 2000 and the first chick reared to fledging in 2002. 
Intensive monitoring of the flock was discontinued in June 2012 by the Florida Fish and Wildlife 
Commission. Since then, monitoring efforts have been opportunistic and have relied heavily on 
public observations. At this time, the flock size is estimated at 15 birds, however, only 11 birds 
(4 males and 7 females) were reported by the public in 2015.  At least five wild hatched chicks 
that fledged from this population still survive on the Florida landscape; the oldest fledged in 
2004.  One nest was reported during 2016, with twins still alive at the time of this report. A colt 
from a 2015 nest is a candidate for translocation into the Louisiana flock.  The wild-hatched colt 
was captured in February 2016 for tagging and a health exam, then released back with its 
parents.  An unsuccessful attempt was made to recapture the colt for translocation after a clean 
bill of health was determined from samples collected during the health exam.   

The International Whooping Crane Recovery Team will continue to evaluate how eggs and adult 
whooping cranes from the Florida non-migratory flock may be integrated into other existing 
recovery efforts. 

Louisiana non-migratory flock 
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For the full 2016-17 report, see attached prepared by Louisiana Department of Wildlife and 
Fisheries 

Executive Summary from full report: 

The Louisiana non-migratory Whooping Crane population continued to grow in 2016 thanks in 
large part to the largest shipment of captive-reared juvenile cranes received to date. Twenty-five 
juveniles were sent from the USGS Patuxent Wildlife Research Center and the International 
Crane Foundation to Louisiana over the course of November and December. For the first time, 
cranes were released at a newly constructed pen in Cameron Parish at Rockefeller Wildlife 
Refuge (RWR). Seventeen juveniles were released and monitored at this location while the 
remaining eight juveniles were released at a temporary pen located at White Lake Wetlands 
Conservation Area (WLWCA) in neighboring Vermilion Parish. Additionally, two juveniles that 
were parent-reared at the Calgary Zoo arrived in February 2017 and were released at WLWCA. 
In total, 27 juveniles were released in Louisiana surpassing the previous largest cohort received 
in the state by 11 individuals. We are indeed encouraged by this latest expansion and are 
prepared to accommodate future growth of the Louisiana population.  

The maximum size of the Louisiana non-migratory population at the end of the report period was 
53 individuals (28 males and 25 females), with 42 birds in Louisiana and 11 outside of the state. 
Based on location data generated via remote transmitters, we documented cranes utilizing 
habitats in 21 parishes throughout Louisiana as well as about two dozen counties in Arkansas, 
Mississippi, and Texas. Many of these data points represent short, exploratory trips typically 
made by young cranes into neighboring states; however, cranes from multiple cohorts have spent 
considerable amounts of time in southeast Texas where habitats are similar to those in southwest 
Louisiana. Fortunately, our partners with other state and federal agencies work with us to help 
document such occurrences and provide updates on the status of cranes that are in their vicinity. 
Then there is the odd case of two juvenile male cranes that initially moved into southeast Texas 
in early May and continued moving north all the way into western Canada more than 1,600 miles 
away. It is not clear if they made this move independently or followed migrating birds. 

During the 2017 breeding season, eight nesting pairs initiated 18 nests compared to five pairs 
that produced nine nests in 2016. One pair of five-year-olds successfully hatched and raised a 
chick for several weeks at WLWCA. This is the first record of a chick hatched in a natural 
wetland in Louisiana since the start of our reintroduction effort. We also experimented with 
exchanging fertile eggs from captive breeding facilities with eggs from nests of crane pairs who 
produced non-viable eggs and had no previous parenting experience. As a result, two additional 
chicks hatched and one of these survived. Unfortunately, we have observed numerous eggs 
incubated to full term with no detectable embryo as well as some fertile eggs with embryos that 
died during the course of incubation. We are planning on introducing new monitoring techniques 
and will focus our research effort on trying to identify potential factors that may be causing 
infertility or embryo death while also considering ways to increase production. 
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The Louisiana Department of Wildlife and Fisheries (LDWF) continues to prioritize educating 
the public about the Whooping Crane reintroduction program. Educator workshops were held to 
foster professional development among area teachers who are able to incorporate lessons 
highlighting the importance of Whooping Crane conservation. Public outreach efforts consisted 
of LDWF staff participating in numerous festivals and outreach events around the state where 
literature and other information were disseminated to the public. LDWF staff presented 
information on the reintroduction effort to various clubs and organizations throughout the year. 
LDWF biologists also presented research at several professional meetings including the 14th 
North American Crane Workshop held in Chattanooga, TN, which was a gathering of the leading 
experts in the field of crane conservation. We focused our social media campaign on raising 
public awareness regarding both positive and negative aspects of the program, including re-
emphasizing the issue around illegal shootings involving Whooping Cranes which accounts for 
an alarming 20% percent of mortality in the population..   

Now in its seventh year, the Louisiana Whooping Crane reintroduction has made numerous 
inroads thus far and we are determined to continue making positive strides towards our ultimate 
goal of establishing a self-sustaining population in the state. 

Eastern migratory population  

For the full 2016-17 report, see attached prepared by Whooping Crane Eastern Partnership. 
There is also more information available here: www.bringbackthecranes.org 

Overview 

The eastern migratory population (EMP) of whooping cranes was established in 2000 with the 
goal of establishing a migratory, self-sustaining population in Eastern North America. This fits 
into the overall recovery strategy of working to establish one or more additional whooping crane 
flocks that are distinct from the AWBP as outlined in the International Whooping Crane 
Recovery plan (USFWS 2007). More specifically, the initial goal of this reintroduction project 
was to establish a minimum of 120 adults consisting of at least 30 breeding pairs if only one 
reintroduced population is successfully established or 100 adults consisting of at least 25 
breeding pairs if two or more reintroduced populations are established. By May 2016, the EMP 
had met the latter goal with the maximum size of the population at 102 adult whooping cranes 
consisting of 27 nesting pairs, although the EMP is not yet self-sustaining which is required if it 
is to contribute to downlisting (USFWS 2007). At the end of 2011, the EMP numbered 104 
birds, so the population has remained relatively stable to slightly declining over the past 5 years. 

Since the initiation of this project, 250 whooping cranes have been released into the wild, with 
slightly less than 40% of those surviving to date. Additionally, the project has had 10 wild 
hatched chicks that have survived to fledging (one in 2006, two in 2010, two in 2012 one in 
2013, one in 2014 and three in 2015). Significant milestones in this reintroduction effort include 
the establishment of two nests established in 2005 and the first fledged chick in 2006. Since 
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2006, only 9 additional chicks have been fledged in the wild. Overall, survival of released 
whooping cranes has been acceptable, but successful reproduction, particularly recruitment of 
wild young, of released cranes has been too low for the flock to be considered self-sustaining.  

The Whooping Crane Eastern Partnership (WCEP) was formed at the onset of this project to 
guide and implement all aspects of the reintroduction effort. Founding members of WCEP 
include the International Crane Foundation (ICF), Operation Migration Inc., Wisconsin 
Department of Natural Resources, US Fish & Wildlife Service, the US Geological Survey’s 
Patuxent Wildlife Research Center (PWRC) and National Wildlife Health Center, the National 
Fish and Wildlife Foundation, the Natural Resources Foundation of Wisconsin and the 
International Whooping Crane Recovery Team. WCEP has established several project teams that 
guide various aspects of the reintroduction effort. The teams established within WCEP with a set 
of specific tasks include the Research & Science Team, Rearing & Release Team, Monitoring & 
Management Team and Communications & Outreach Team. The team leaders serving on the 
aforementioned teams all serve on the Operations Team, which provides overall oversight and 
direction for the reintroduction project. The Operations Team provides regular updates on 
decisions, needs and operations to the Guidance Team, which assists in making decisions that 
cannot be settled at a lower level.  

Beginning in 2016 WCEP began to release captive, parent-reared chicks into the wild, with a 
focus on releases in the Eastern Rectangle area of Wisconsin. This shift in rearing and release 
methodology was recommended by the US Fish & Wildlife Service in order to reduce 
artificiality and hopefully increase long-term reproductive success in this population. 2015 
marked the last year that Ultralight-led Migration was used as a release method. WCEP is 
currently developing plans for how to implement releases of parent-reared chicks. 
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Table 3. Maximum size of wild and captive whooping crane populations in winter 2016-17. 

 
Population  Male Female Unknown  Total 

Breeding 
Pairs 

Wild   

  Aransas‐Wood Buffalo Population  431  78 

  Eastern Migratory Population  104 

  Louisiana Non‐migratory  28  25  53 

  Florida Non‐migratory  14 

Subtotal in wild populations                

Captive   

  All institutions (breakdown in SSP report)  105  93  3  201 

Total in wild and captive populations           803    
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Summary 

Annual monitoring of the Aransas-Wood Buffalo Population (AWBP) of whooping 
cranes (Grus americana, hereafter cranes), which numbers approximately 300 individuals, is a 
key element of Canada’s efforts to recover the species under the Species at Risk Act (SARA). In 
2016, the Canadian Wildlife Service (CWS) and Parks Canada (PCA) conducted surveys for 
whooping cranes in breeding areas in southern Northwest Territories (NT) and northern Alberta 
(AB), in and adjacent to Wood Buffalo National Park (WBNP). Breeding pair surveys in May 
detected 78 nests (an additional nest was inferred based on observation of a pair with offspring 
during August surveys), 15 of which were outside the area designated as critical habitat and 
seven of which were outside WBNP; 18 pairs without nests were also observed. Surveys in 
August detected 45 juveniles; 43 pairs had one juvenile each and one pair had two juveniles. 
Annual productivity was 0.57 juveniles per nest, well above the 20-year average of 0.48 but 
within the long term natural range of variation. Of 17 cranes banded with satellite transmitters 
that were confirmed to nest, 13 were re-sighted with juveniles and two without juveniles. Of 13 
banded cranes that did not appear to nest, seven spent the summer in or adjacent to WBNP. 
Results from monitoring of the AWBP in 2016 highlight the continued increase in the breeding 
population, although it is still well below Canadian and international recovery goals, and the 
ongoing expansion of the breeding range into areas not currently designated as critical habitat. 
 
Background and Rationale 

The Government of Canada and its partners, via implementation of the Recovery Strategy 
for the Whooping Crane in Canada (hereafter RS; Environment Canada 2007) and the joint US-
Canada International Recovery Plan (hereafter IRP; CWS and USFWS 2007), aims to protect, 
restore, and manage the whooping crane (Grus americana) to be self-sustaining in the wild by 
establishing 1,000 individuals in North America by 2035 (Environment Canada 2007). By 
reaching this goal and achieving other recovery criteria, the species may be considered for re-
designation from Endangered to Threatened under the Species at Risk Act (SARA) in Canada, 
and under the Endangered Species Act (ESA) in the United States. Coordination of activities 
designed to recover the species, including establishment and operation of a joint International 
Recovery Team (IRT), is governed by a memorandum of understanding (MOU) between the 
Canadian Wildlife Service (CWS) of Environment and Climate Change Canada (ECCC), Parks 
Canada Agency (PCA), the US Fish and Wildlife Service (USFWS) and the US Geological 
Survey (USGS). 

The only naturally occurring and self-sustaining population of whooping cranes, the 
migratory Aransas-Wood Buffalo Population (AWBP), which numbers about 330 individuals 
(USFWS 2016), spends half of its annual cycle in Canada. During the summer breeding season 
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(May-Sept) breeding adults and some non-breeding sub-adults reside in and adjacent to Wood 
Buffalo National Park (WBNP) in Alberta (AB) and the Northwest Territories (NT). During fall 
(Sept-Oct), adults, sub-adults and juveniles spend up to 4-6 weeks staging in central 
Saskatchewan (SK) before migrating to the Texas Gulf Coast, where they spend winter (Nov-
Mar) in and near the Aransas National Wildlife Refuge (ANWR). During spring migration (Mar-
Apr), cranes return to WBNP and adjacent areas via SK, for initiation of breeding in May.  

Annual monitoring of the AWBP by CWS and our partners is a key element of Canada’s 
implementation of the RS and IRP, and is specified in those recovery documents as an activity 
required to achieve recovery goals. Data collected annually are used to (1) track progress 
towards the recovery goal of 250 breeding pairs (Environment Canada 2007) by estimating the 
abundance and productivity of breeding pairs annually; (2) identify and designate areas as 
critical habitat (i.e., areas vital to the survival or recovery of cranes) under SARA; and (3) 
predict future population dynamics and range expansion of the AWBP. Most breeding pairs nest 
inside WBNP, but the population has expanded its range outside the national park with up to 6 
pairs nesting annually in the NT, and up to two pairs on Salt River First Nation reserve lands. 

Given the population’s small size, we monitor almost all breeding individuals by 
conducting annual aerial surveys of the abundance of (1) breeding pairs and nests in late spring 
and (2) juveniles in mid-summer. Information obtained from both surveys is used to derive 
metrics required by the RS and IRP to track progress towards recovery (i.e., number of breeding 
pairs, annual productivity). Aerial surveys are conducted in the core breeding areas within 
WBNP, and in areas outside the national park. This monitoring work has been conducted 
annually since 1966 by CWS, and in close cooperation with PCA since 2011. 
 
Habitat Conditions in Breeding Areas 

During the 2016 breeding season, water levels in the whooping crane nesting area were 
above average. Annual precipitation (May 2015 to April 2016) at Fort Smith, NT preceding the 
breeding season was 92% of the 60-year average, however precipitation in the seven-month 
period from October 2015 to April 2016 was 140% of the 60-year average (Figure 1; 
Environment and Climate Change Canada 2016). In May 2016, observers noted that water levels 
in the nesting area were considerably high relative to the previous year. Wet conditions persisted 
throughout the breeding season; precipitation in the five-month period from May to September 
was 114% of the 60-year average (Figure 1, Environment and Climate Change Canada 2016). 
During juvenile surveys in August 2016, observers noted that water levels in most breeding-area 
ponds were high.  

While temperatures during the breeding season were slightly above average 
(Environment and Climate Change Canada 2016), wet conditions helped to limit wildfire activity 
in breeding areas and the surrounding region. Fires burned only 0.3 ha or less than 0.01% of the 
area designated as critical habitat, well below the 25-year average of 1.15% (Figure 1). Outside 
the area designated as critical habitat, 15 nests were detected; however none of these occurred 
within 5 km of fires. Additionally, wildfire affected 7,274.5 ha or 0.16% of WBNP (vs. the 25-
year average of 1.59%) and 78,902 ha of the South Slave Region of the NT (GNWT 2016).  

 
Abundance of Breeding Pairs and Juveniles 

In 2016, aerial surveys to estimate abundance of breeding pairs with and without nests 
were conducted from May 19-20 and 22-23, using methods described in Johns (2010). Observers 
detected 78 nests and 18 pairs without nests (Table 1, Figure 2), suggesting the potential for 
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substantial expansion of the breeding population (one additional nest was inferred based on the 
presence of a juvenile crane during August surveys in an area not known to have nests during 
May, bringing the total nest count to 79). Of the 79 nests identified (or inferred), 15 were outside 
the area designated as critical habitat (CH) and seven of these were also outside WBNP. Of the 
71 nests in WBNP, eight were outside the area of the park identified as CH and, for the second 
time in as many years, a nest was detected in the Salt Plains area. Of the seven nests outside 
WBNP, where CH has not yet been identified, six were north of the Nyarling River and one nest 
was on Salt River First Nation reserve lands (i.e., Lobstick Creek) east of WBNP. In 2016, 
breeding pair surveys were conducted by John Conkin (CWS; May 19-20, 22-23), John 
McKinnon (PCA; May 19-20, 22-23), Keith Hartery (PCA; May 19), and Katie McNab (PCA; 
May 20, 22) over 25.6 hours using an Airbus AS350 B2 helicopter piloted by Howard Vigneault 
of Highland Helicopters (High Level, AB).  

Aerial surveys to estimate abundance of juveniles were conducted from Aug 8, 10-12, 
2016. Observers detected 45 juveniles; 43 pairs had one juvenile each, one pair had two 
juveniles, and 60-61 pairs did not have juveniles (Table 1). Because most cranes are not 
individually banded yet may move during the 5-day survey, the range of pairs reflects the 
possible number of unique pairs. Using information collected during the breeding pair and 
juvenile surveys in 2016, we determined that annual productivity was 0.57 juveniles per nest, 
above the 20-year average of 0.48 but within the long term natural range of variation of about 
0.20 to 0.80 and consistent with the  recent trend (Figure 3). In 2016, juvenile surveys were 
conducted by John Conkin (CWS; Aug 8, 10-12), Sharon Irwin (PCA; Aug 8, 10-12), and John 
McKinnon (PCA; Aug 8, 10-12) over 21.6 hours using an EC-120 helicopter piloted by Mark 
Rayner of Phoenix Heli-flight (Fort McMurray, AB). 

 
Nesting Success of Banded Cranes 

From 2009 to 2014, 71 whooping cranes were banded and fitted with satellite transmitters 
by members of the multi-agency, cooperative Whooping Crane Tracking Partnership, composed 
of the Canadian Wildlife Service, the United States Geological Survey, the United States Fish 
and Wildlife Agency, The Crane Trust, and the Platte River Recovery Implementation Program 
with support from the Gulf Coast Bird Observatory, the International Crane Foundation and 
Parks Canada. The partnership's main objective is to advance our knowledge of the breeding, 
wintering, and migration ecology of whooping cranes (e.g., by monitoring movements and 
identifying threats during migration) which are activities specified by the RS and IRP as required 
to meet recovery goals. See USGS (2016) for the latest update from this cooperative project. 

During the 2016 breeding season, 13 banded cranes with satellite transmitters provided 
positional data which facilitated searches during our surveys for breeding pairs, nests and 
juveniles. Additionally, 17 cranes with inactive transmitters were re-sighted in summer or during 
fall migration; in total, 30 banded cranes provided data. Of those 30 cranes, nesting was observed 
directly in 11 cases and in six cases it was inferred from subsequent re-sighting of banded birds 
with offspring; in total 17 banded cranes provided evidence of nesting. Of those 17 cranes, 13 
were re-sighted in summer or fall with juveniles, two were re-sighted without juveniles, and two 
cranes with inactive transmitters were not re-sighted. Of the remaining 13 cranes that did not 
appear to nest, seven spent the summer in or adjacent to WBNP and 5 had inactive transmitters 
meaning their summer location could not be determined. 

Nesting success of most banded cranes is confirmed during aerial surveys in mid-
summer. Several cranes, however, were not re-sighted until fall, when they were observed during 
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ground-based surveys conducted by CWS to monitor crane movements and habitat use during 
migration; results of monitoring during migration are presented in a separate report. In 2016, 
ground-based surveys which confirmed nesting success of several cranes were conducted in SK 
from Sept-Nov by Jessica Rempel (CWS).  
 
Management Considerations 

We confirmed nesting by 79 pairs in late spring, producing an average of 0.57 juveniles 
per nest by mid-summer. While the number of confirmed nests has increased steadily since 
surveys began in 1966, it also varies annually (Figure 3) possibly in response to environmental 
conditions during the breeding season. The ratio of juveniles to nests, which is an estimate of 
breeding success for the population, also varies annually (Figure 3) but in a periodic manner that 
tracks the 10-year boreal hare-lynx cycle (Boyce et al. 2005), likely because of periodicity in 
abundance of potential predators (e.g., wolves, lynx, red fox). In 2015 there were fewer nests 
than in the previous two years, possibly because weather was unusually hot and dry, and juvenile 
success was relatively low. In 2016, however, nest numbers were again high (the second highest 
count on record), highlighting the gradual but steady increase in the breeding population over the 
last sixty years (Figure 3). Even so, the Aransas Wood Buffalo Population (AWBP) is many 
years away from achieving the Canadian down-listing goal of 125 pairs (i.e., 250 mature 
individuals; COSEWIC 2010) or the international goal of 250 productive pairs (CWS and 
USFWS 2007). Recovery of the species depends mainly on growth of the AWBP, so monitoring 
should continue until recovery goals are reached (CWS & USFWS 2007). 

Fifteen breeding pairs were detected outside the area designated as critical habitat (CH; 
Environment Canada 2007) under the Species at Risk Act (SARA), and seven of these were also 
outside Wood Buffalo National Park (WBNP), highlighting the ongoing expansion of the 
AWBP’s breeding range. The first nest outside WBNP was detected in 1982 on reserve lands of 
the Salt River First Nation, east of WBNP, and in 1998 cranes were detected nesting north of 
WBNP, in the Northwest Territories. Currently, up to 20% of nests and 38% of the nesting range 
occur outside CH annually and, although cranes and their nests are protected under SARA and 
the Migratory Birds Convention Act (MBCA) wherever they occur, breeding habitat is not 
protected unless it is identified as CH (i.e., habitat required for the survival or recovery of the 
species). In particular, SARA prohibits destruction of CH in federal protected areas (e.g., 
WBNP) and includes measures that could protect CH in other areas. Moreover, up to 11% of 
nests occur outside WBNP annually, and these nests and associated habitat are not protected 
under the Canada National Parks Act (CNPA) or related regulations. Because the breeding range 
of whooping cranes has expanded outside the CH, including into areas which could be impacted 
by human development, Environment and Climate Change Canada is undertaking work to update 
the CH to ensure it more closely corresponds to current and probable future breeding ranges of 
the species. 
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Table 1. The number and type of observations of whooping cranes that were detected during 
breeding pair and juvenile surveys in May and August 2016, respectively. 
 
Observation type May August 
Nests 79* n/a 
Adults on or near nests 99 n/a 
Pairs without nests 18 n/a 
Pairs with juveniles n/a 43 
Juveniles n/a 45 
Pairs without juveniles n/a 60-61 
Lone cranes 48 7 
Grouped cranes 3 0 
Total cranes 187 258-262 

 
Notes: 
 
* 78 nests were detected during May surveys; one additional nest was inferred based on the 
presence of a pair with a juvenile in an area not known to have nests. 
 
(i) Because cranes may move over the duration of the survey, ranges reflect the possible number 
of unique individuals or unique pairs. The main objectives of the surveys are to obtain estimates 
of (a) nests and (b) pairs with juveniles, which are reported with more precision. 
 
(ii) Many lone cranes observed in May are likely mates of adults detected on nests.  
 
(iii) Grouped cranes refer to three or more cranes at one location. In 2016 the maximum number 
of adults observed at one location was three. 
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Figure 1. The amount of the whooping crane nesting area burned by wildfire annually (left 
vertical axis, dashed red line represents 25-year mean), and the total precipitation recorded at 
Fort Smith, NT before (October-April) and during (May-September) the breeding season (right 
vertical axis, dashed blue lines represent 60-year means), 1956 to 2016.  
 

 



 

8 
 

Figure 2. The density per 100 km2 of whooping crane pairs, with and without nests, detected 
during the breeding pair survey in May 2016. 
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Figure 3. The number of whooping crane nests, and juveniles per nest, detected during aerial 
surveys from 1997-2016. The number of nests and juveniles are estimated during breeding pair 
(April-May) and juvenile (July-August) surveys, respectively; the number of juveniles per nest is 
calculated using information from both surveys. 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

10 
 

 APPENDIX 1 
 
Photo 1. High water conditions in the Klewi nesting area, 22 May 2016. Photo: John McKinnon, 
Parks Canada Agency. 
 

 
 
 
Photo 2. Pair of whooping cranes with two juveniles in the North Boundary nesting area, 12 
August 2016. Photo: John McKinnon, Parks Canada Agency. 
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EXECUTIVE SUMMARY 

The Louisiana non-migratory Whooping Crane population continued to grow in 2016 thanks in large part to the largest 
shipment of captive-reared juvenile cranes received to date. Twenty-five juveniles were sent from the USGS Patuxent 
Wildlife Research Center and the International Crane Foundation to Louisiana over the course of November and 
December. For the first time, cranes were released at a newly constructed pen in Cameron Parish at Rockefeller Wildlife 
Refuge (RWR). Seventeen juveniles were released and monitored at this location while the remaining eight juveniles were 
released at a temporary pen located at White Lake Wetlands Conservation Area (WLWCA) in neighboring Vermilion 
Parish. Additionally, two juveniles that were parent-reared at the Calgary Zoo arrived in February 2017 and were released 
at WLWCA. In total, 27 juveniles were released in Louisiana surpassing the previous largest cohort received in the state by 
11 individuals. We are indeed encouraged by this latest expansion and are prepared to accommodate future growth of the 
Louisiana population.  
 
The maximum size of the Louisiana non-migratory population at the end of the report period was 53 individuals (28 males 
and 25 females), with 42 birds in Louisiana and 11 outside of the state. Based on location data generated via remote 
transmitters, we documented cranes utilizing habitats in 21 parishes throughout Louisiana as well as about two dozen 
counties in Arkansas, Mississippi, and Texas. Many of these data points represent short, exploratory trips typically made 
by young cranes into neighboring states; however, cranes from multiple cohorts have spent considerable amounts of time 
in southeast Texas where habitats are similar to those in southwest Louisiana. Fortunately, our partners with other state and 
federal agencies work with us to help document such occurrences and provide updates on the status of cranes that are in 
their vicinity. Then there is the odd case of two juvenile male cranes that initially moved into southeast Texas in early May 
and continued moving north all the way into western Canada more than 1,600 miles away. It is not clear if they made this 
move independently or followed migrating birds. 
 
During the 2017 breeding season, eight nesting pairs initiated 18 nests compared to five pairs that produced nine nests in 
2016. One pair of five-year-olds successfully hatched and raised a chick for several weeks at WLWCA. This is the first 
record of a chick hatched in a natural wetland in Louisiana since the start of our reintroduction effort. We also 
experimented with exchanging fertile eggs from captive breeding facilities with eggs from nests of crane pairs who 
produced non-viable eggs and had no previous parenting experience. As a result, two additional chicks hatched and one of 
these survived. Unfortunately, we have observed numerous eggs incubated to full term with no detectable embryo as well 
as some fertile eggs with embryos that died during the course of incubation. We are planning on introducing new 
monitoring techniques and will focus our research effort on trying to identify potential factors that may be causing 
infertility or embryo death while also considering ways to increase production. 
 
The Louisiana Department of Wildlife and Fisheries (LDWF) continues to prioritize educating the public about the 
Whooping Crane reintroduction program. Educator workshops were held to foster professional development among area 
teachers who are able to incorporate lessons highlighting the importance of Whooping Crane conservation. Public outreach 
efforts consisted of LDWF staff participating in numerous festivals and outreach events around the state where literature 
and other information were disseminated to the public. LDWF staff presented information on the reintroduction effort to 
various clubs and organizations throughout the year. LDWF biologists also presented research at several professional 
meetings including the 14th North American Crane Workshop held in Chattanooga, TN, which was a gathering of the 
leading experts in the field of crane conservation. We focused our social media campaign on raising public awareness 
regarding both positive and negative aspects of the program, including re-emphasizing the issue around illegal shootings 
involving Whooping Cranes which accounts for an alarming 20% percent of mortality in the population..   
 
Now in its seventh year, the Louisiana Whooping Crane reintroduction has made numerous inroads thus far and we are 
determined to continue making positive strides towards our ultimate goal of establishing a self-sustaining population in the 
state. 
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RECENT COHORT SUMMARIES, PEN MANAGEMENT, AND RELEASE 

2016 Cohort Arrival and Release Summary 
The 2016 Whooping Crane cohort, the largest to date, consisted of 27 juvenile cranes (10 females, 17 males). Cranes 
arrived by plane in multiple shipments during fall 2016 and winter 2017 and were released at RWR or WLWCA in 
southwest Louisiana. The first shipment of four cranes was transported on 9 November from the International Crane 
Foundation (ICF) in Baraboo, WI to RWR. The second and third shipments consisted of groups of 10 and 11 cranes, 
respectively, that were reared at the Patuxent Wildlife Research Center (hereafter Patuxent) in Laurel, MD. The first group 
arrived on 1 December and the second group arrived on 5 December. Of the 21 birds from Patuxent, 13 were sent to RWR 
and 8 were sent to WLWCA. The final shipment, which consisted of two parent-reared cranes from the Calgary Zoo in 
Canada, arrived at WLWCA on 15 February. Every bird was given a numbered metal leg band, a unique combination of 
colored, plastic leg bands and at least one leg-mounted tracking device within two days of arrival.  

A newly constructed pen at RWR was modeled after the original pen at WLWCA that had been used for each of the 
previous six cohorts. Initial planning for the 2016 cohort included releasing similar numbers of cranes at the original 
WLWCA pen and the new RWR pen. However, catastrophic flooding in August 2016 rendered the WLWCA pen 
unusable. Fortunately, the RWR pen was built in a small unit of the refuge which enabled timely management of water 
levels so conditions there remained suitable for release. A temporary pen approximately one-fourth the size of the original 
pen was constructed in a 700-acre unit at WLWCA to accommodate a smaller group of juveniles. All birds, with the 
exception of the parent-reared chicks from Calgary, were held between 12–26 days post-arrival in the top-netted section of 
a pen to become acclimated to their new surroundings and leg bands before they were given access to the open portion of 
the pen and surrounding marsh (i.e., soft-release method). Supplemental food was provided and daily monitoring was 
conducted. Because the birds from Calgary were parent-reared and had no previous experience with costumed caretakers, 
they were released directly into the 700-acre unit at WLWCA (where eight additional juvenile cranes were still located) 
after spending one night in a small pen on dry ground (i.e., hard-release method). 

Because the 2016 cohort arrived in multiple groups at various times, extra coordination and precautions were taken to 
ensure the health and safety of the cranes. For instance, the four cranes from ICF were released from the top-netted section 
of the RWR pen prior to the arrival of the next group of birds coming from Patuxent to avoid potential confrontations as 
these two groups were not socialized together. Even among the group members from Patuxent, care was taken to reduce 
possible antagonistic encounters in the top-netted section by separating five of the more aggressive males from the rest of 
the group. This was done by using fencing material to wall-off a portion of the top-netted area. Additional feeders were 
provided and strategically placed to minimize possessive behavior over food. When the birds from Patuxent were initially 
released into the open pen in late December, they were attacked and displaced by the birds from ICF who were trying to 
exert their dominance after being the only ones in the open pen for nearly five weeks. Most of the birds from Patuxent 
scattered around the perimeter of the pen and were forced out if they tried to fly into the pen to access food. Therefore, 
extra feeders were placed directly outside of the pen so that Patuxent birds could eat the supplemental food. Over time, the 
ICF birds lost their dominance of the pen and roles were reversed as the Patuxent birds, who outnumbered them, gained 
control.   

By the end of the report period, three of the 27 juveniles (L1, 10, & 27-16) from the 2016 cohort had died (see Morbidity 
and Mortality section for additional details). Of the 24 that remain, 13 are still in Louisiana. Surprisingly, two of the ICF 
birds (L3 & 4-16) moved to Saskatchewan, Canada in mid-May and remained there for several weeks before L3-16 (and 
presumably L4-16) moved southwest into Montana and then north into Alberta, Canada. Ten juveniles released at RWR 
moved to southeast Texas in early March; nine birds in two groups remain in Texas while one bird returned to Louisiana. 
The initial eight juveniles released at WLWCA have, for the most part, remained there. They spent a brief amount of time 
in southeast Texas not far from the Texas-Louisiana border before returning to WLWCA. By the end of the reporting 
period, most of these eight birds were spending the majority of their time on the leased sections of ag land on WLWCA but 
as separate, smaller groups.   
 
Cohort Distribution 
Whooping Cranes were continuously monitored via remote tracking devices in order to record movements, evaluate 
utilized habitats, assess behaviors indicative of nesting and molting, and document the general health of the population. 
Cranes are equipped with one of two types of GPS transmitters developed by Microwave Telemetry, Inc. Individuals have 
a 22-g solar Argos/GPS platform transmitter terminal (PTT) or a 25-g solar GSM/GPS transmitter (GSM). The PTTs are 
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programmed to collect data three times per day (6:00, 14:00, and 22:00 GMT) and transmit data every 48 hours. The GSM 
transmitters collect numerous location points throughout the day and transmit data every day when cranes are within range 
of cell towers. However, only data points that match those collected via PTTs as closely as possible are included in the 
dataset. When GPS data are unavailable, high quality Doppler readings can be used to indicate location. Doppler readings 
are included in the distribution analysis but account for less than 1% of the location data. 
 
Nearly 28,000 data points were transmitted by remote tracking devices between 1 July 2016 and 30 June 2017. Of these, 
78.1% were located in five parishes in Louisiana (Table 1, Figures 1 and 2). Another 8.6% were distributed across 16 
different parishes and 13.3% occurred outside Louisiana. Figures for hatch year (HY) 2016 birds are skewed towards 
Cameron and Vermilion parishes because the release pens are located there and newly arrived cranes typically remain close 
to the pen for a period of time (usually a few months) before making exploratory movements. Many of the cranes released 
at RWR moved into southeast Texas and spent considerable time there. These individuals appeared to utilize habitats 
similar to types found in southwest Louisiana (e.g., rice fields, wet pasture). Two individuals reared at ICF that were 
released at RWR also moved into Texas but remained separate from other cohort members. These two cranes continued 
moving north, eventually reaching Canada where they remained through the end of the report period. It is unclear if they 
followed migrating cranes or moved there independently. Regardless, movement of this magnitude has not previously been 
observed in the Louisiana non-migratory population.  
 
Eastern Migratory Population (EMP) Crane No. 20-15 
EMP no. 20-15 was part of the eastern migratory population’s parent-reared release in the fall of 2015. Whooping Cranes 
in this program are reared by adults in captivity and released in Wisconsin near pairs of older birds. EMP no. 20-15 spent 
his first winter in Louisiana, mainly in St. Martin Parish, before returning to Wisconsin in early April. In the fall of 2016, 
he traveled south from Wisconsin along the western edge of the eastern flyway and into Conecuh County, Alabama. He 
then made an approximate 90-degree direction change to the west to return to Louisiana for the winter (see below).  His 
migration from Wisconsin to Louisiana took a maximum of 4 days to complete and covered about 1,060 miles. 
 
On 21/22 November 2016, no. 20-15 arrived at the Lake Ophelia NWR in Avoyelles Parish, Louisiana. He moved south to 
his previous wintering area near Parks, in St. Martin Parish on or around 24 November and remained in the area for a few 
days before returning to an area near the Lake Ophelia NWR. He remained there until 18 December, when he again flew 
south to his previous location in St. Martin Parish (Figure 1). He began spring migration and departed Louisiana by 16/17 
March. 
 
USE OF OUT-OF-STATE HABITAT BY CRANES IN THE LOUISIANA POPULATION 
 
Twenty-nine individuals from the Louisiana population were documented (via remote transmitter data or visually) using 
areas outside of Louisiana during the report period (Figures 1 and 2). Twenty-two of these cranes had not previously been 
documented leaving the state: L2-12, L7-14, L2 & 6-15 and 18 HY2016 individuals. Cranes L17 & 20-16 do not carry 
remote transmitters and were not confirmed to have left Louisiana, however, they had been seen in flight heading NNW 
from WLWCA in Vermilion Parish, Louisiana with six other HY2016 juveniles. These two are presumed to have remained 
with this group which brings the estimated total number of cranes leaving the state of Louisiana during this report period to 
31 individuals. See Table 2 below. 
 
MOLTING 
 
In spring/summer 2016 we knew at least one member of the following two pairs molted (L7 & 8-11 and L3-11 & L1-13) 
but were unable to determine if both individuals had molted. During captures at their nests in spring 2017, the feather 
condition of L7-11, L8-11, and L1-13 indicated they had all molted the previous year. L3-11 was not handled so her molt 
status from 2016 remains unknown. 
 
In 2017, we only documented molting in one bird, L5-14, a three year old female. It is possible other birds have molted and 
as birds are handled this fall and winter for transmitter replacement, we will examine their feather condition. 
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CAPTURES 
 
Nine captures of free flying cranes were made on 10 days of attempts during the report period. Seven captures were made 
by hand with the remaining two made using a leg noose.  Four were conducted at active nests while two were of juvenile 
cranes still located around the release pens. More information can be found in Table 3. 
 
PAIRING AND REPRODUCTION 
 
Eighteen nests by eight pairs were initiated in four parishes (Allen, Avoyelles, Jefferson Davis, and Vermilion) in central 
and southwestern Louisiana in 2017 (Figure 3). Six of the eight nesting pairs made multiple nest attempts. Of the 18 nests, 
eight were first nests, six were renests, three were third nests, and one was a fourth nest. Half of the first nests were 
initiated in February, with two pairs beginning their nests 4-6 weeks earlier than in 2016. The four remaining first nests 
were initiated throughout March. Renesting attempts were initiated an average of approximately 20 days after the first nest 
attempt was completed and occurred throughout April and May. Third nesting attempts were initiated an average of 
approximately 15 days after failure of the second nest attempt, or after disappearance of a chick in the case of one pair.  
 
Twenty-eight confirmed eggs were produced from the 18 nest attempts. Of these one egg hatched, 16 contained no 
detectable embryo, and five (from four different pairs) contained dead embryos of various ages. The remaining six eggs 
disappeared and could not be examined. Five of the eight pairs produced fertile eggs in 2017 including two pairs 
previously known to be fertile, one pair producing their first fertile eggs in this, their second year of nesting, and two pairs 
producing fertile eggs as first-time nesters. Of the remaining three pairs that nested in 2017, no embryos were detected in 
eggs recovered from their nests. One pair has produced multiple clutches since 2014 but no embryos have been detected in 
any of their eggs and it is likely one or both adults are infertile. Two pairs had produced fertile eggs in 2016 but not in 
2017. 
 
Details of nesting, reproduction, and nest monitoring are presented below and in Tables 4–6.   
 
Pair Information 
Pair as used in this section refers to consistent association between a male and a female, each in the second year after hatch 
year or older that were observed copulating, nest building, with a nest platform, or were together mainly exclusive of other 
individuals for over 30 days. 
 
See Tables 4–6 for information on egg laying pairs. Two pairs dissolved prior to the 2017 breeding season; one pair (L1 & 
7-12), who had been observed copulating but with no documented nesting behavior, was lost when the male disappeared 
and was presumed dead in mid-October. The second pair (L6-13 & L10-14) built three nest platforms in July 2016 but 
separated in mid-January due to the presence of male L3-14. While the female remained alone, the male continued 
associating with L3-14 and they were documented building several nest platforms in May. Finally, one egg laying pair (L2 
& 14-12) dissolved during the breeding season due to the death of the male, shortly after the chick they had raised for 3-4 
weeks disappeared and the adults moved to a new location. Finally, three new pairs formed in spring 2017 and could nest 
for the first time in 2018. 
 

Current Population Structure 

The population contained a maximum of 53 individuals as of 30 June 2017. This does not yet include juvenile wild-
hatched LW3-17 as this crane had not yet fledged by the end of the report period. 
 
Adult confirmed breeding pairs (i.e., have produced eggs): 7  
L1-11/L6-11, L2-11/L13-11, L3-11/L1-13, L7-11/L8-11, L10-11/L11-11, L6-12/L8-13, L11-12/L3-13 
 
Pair that built nests in 2017: 1  
L6-13/L3-14 (both males) 
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Other subadult or newly formed pairs: 3 
L7-14/L13-14, L8-14/L12-14, L2-15/L6-15 
 
Currently unpaired adult males: 0 
 
Currently unpaired adult females: 7 
L1-12, L2-12, L10-13, L5-14, L8-15, L10-15, L11-15 
 
Yearlings (HY2016): 16 males, 8 females 
 
Nest Monitoring 
During the breeding season (February through June) known and potential pairs were monitored for signs of reproductive 
behavior including pair formation, territory establishment, copulation, nest building, and egg laying. Once an active nest 
was located, it was monitored several times throughout the incubation period. After conclusion of a nest, data were 
collected at the nest site, at any additional platforms constructed in the territory, and at randomly selected points in the 
territory. Data collected include nest dimensions, water depths, percent open water around the nest, plant species near the 
nest, plant height, visual obstruction readings, and nest coordinates. Any unhatched eggs were also collected and 
measurements were taken. The eggs were later examined to determine fertility and the approximate age of any dead 
embryos. 

Half of the crane pairs nesting in 2017 selected crawfish ponds for their nest location as they have done in previous years. 
The other half selected freshwater marsh environments including two pairs that nested at WLWCA not far from the pen 
where they were initially released as juveniles. 
 
In 2017, a total of 34 nest monitoring sessions (102 observation hours) were conducted on 12 nest attempts. As in previous 
years, nest monitoring was alternated among three time periods: 1) morning (0700 – 1000 hrs.), 2) midday (1100 – 1400 
hrs.), and 3) late afternoon (1500 – 1800 hrs.). The amount of time an adult spent at the nest was recorded and detailed 
notes were made on the behavior of the incubating adult, as well as that of the non-incubating adult and its distance from 
the nest. General habitat conditions, weather, potential predators, bird species in the nest vicinity, and any disturbances 
were also documented. For the second year in a row, trail cameras were deployed near select nests to supplement 
monitoring efforts. Cameras, programmed to photograph the nest every minute, were deployed at 12 nests. 
 
Chicks 
Three pairs with no previous parenting experience each hatched a single chick in 2017; one hatched naturally to its 
biological parents at WLWCA (disappeared at 22-29 days old) and two hatched from fertile eggs produced in captivity or 
removed from the wild in Wisconsin, and placed into Louisiana nests. One of these chicks (LW3-17) was still alive at the 
end of the report period (55 days old) while the other disappeared at 17 days of age due to severe rain and flooding. A third 
fertile egg was placed into the third nest attempt of L7-11 & L8-11; however, the pair, who had already sat past full term 
on their own eggs, abandoned the egg before its expected hatch date. Examination of the egg showed that the embryo was 
malpositioned and likely would have been unable to hatch. 
 
MORTALITY AND MORBIDITY 
As of 30 June 2017, 102 juvenile Whooping Cranes have been released since the reintroduction began in 2011. Addition of 
one naturally produced and fledged juvenile in 2016 resulted in 103 reintroduced individuals in the first 6.5 years of the 
project of which 53 (51.4%) of those individuals are currently alive through the end of the report period.  
 
Mortality 
L7-12 – Paired adult male. Last observed 15 August with mate in Cameron Parish. Pair not found during aerial survey on 
20 September. PTT was old and failing but still transmitting Doppler data through 13 October. Mate observed alone on 21 
October. No carcass recovered, presumed dead. 
 
L1-16 – Yearling female. Found 21 February on RWR, Cameron Parish, alert but immobile with compound fracture above 
right foot (see morbidity section below). Transported to Baton Rouge for examination. Euthanized due to severity of 
injury. Source or cause of injury unknown. 
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L27-16 – Yearling male. Parent-reared at the Calgary Zoo. Transferred to Louisiana 15 February and hard released the 
following day. Found dead during aerial survey on 15 March. Transmitter data indicated death likely occurred ~12 March. 
Cause of death likely predation by bobcat, however, bird was sick (disseminated visceral Coccidiosis) and emaciated. 
 
L8-12 – Unpaired adult female. Last observed 15 March at WLWCA, Vermilion Parish. Found dead 4 April at WLWCA 
during aerial survey. Death likely occurred 1-3 April and was due to infection related to the open fracture of the left femur 
from an unknown source. 
 
L10-16 – Yearling male. Last observed 18 April with two other yearlings in Cameron Parish. Trio moved to Jefferson 
Davis Parish 24 April. Found dead during aerial survey on 28 April. Transmitter data indicated death likely occurred 25-26 
April and was likely due to predation. Remains were heavily scavenged and scattered. 
 
LW1-16 – Yearling female, first chick hatched and raised in the wild in Louisiana since reintroduction project began. 
Sustained a left wing injury and resulting deformity at six weeks of age though was still able to fly. Separated from parents 
~10 February. Last observed alive 4 May. Found dead during aerial survey on 10 May. Death occurred 5-9 May due to a 
broken neck from likely collision with barbed wire fence. 
 
L10-14 – Unpaired adult female. Death likely occurred 15-16 May, found during aerial survey on 17 May. Cause of death 
could not be determined. Septicemia, resulting from the bumblefoot lesions due to the disproportionate weight-bearing 
resulting from the severely displaced right leg fracture, is considered a possible cause of death (see morbidity section 
below). 
 
L14-12 – Paired adult male. Died 31 May on leased tract of WLWCA, Vermilion Parish. Suspect power line collision due 
to location of carcass but cause of death could not be determined due to poor condition of remains.    
 
Morbidity 
L1-16 – Last seen at the Rockefeller release pen with three other members of cohort on 13 February. Last GPS PTT point 
was from roost on the night of 13 February and last Doppler readings were from roost in the early morning hours of 16 
February. Based on video taken via drone and subsequent observations after shooting the drone footage, she had probably 
not suffered the injury yet on 16 February. Injury likely occurred by the morning of 17 February when her usual associates 
were seen without her at the release pen. She was found lying on the ground in unit 10 (south of release pen) during a 
tracking flight on 21 February. She was believed to be dead but was recovered alive from this location with a compound 
fracture just above her right foot. She was transported to Baton Rouge for examination but was euthanized due to the 
severity of the injury. Source or cause of the injury remains unknown as the only structures close to her location were the 
release pen and viewing blinds ~0.25 miles away. 

L10-14 – Observed with an apparent right leg injury during an aerial survey on 28 April. When approached by costumed 
biologists to capture and more closely evaluate the injury, she flew away. While in flight the right leg hung down and little 
to no pressure was placed on the right leg after landing. There appeared to be some swelling in the upper part of the leg, 
which looked displaced or held slightly out and back compared to a normal standing position. The landowner reported that 
she had been injured since arriving at his property several weeks earlier in late March/early April. She was seen by the 
landowner on a neighboring property on 1 May. She was not able to be located on 11 May and data from her transmitter 
indicated she moved over 30 miles to a new location on 14 May. During an aerial survey on 17 May she was found dead 
and recovered later that day. 
 
L7-11 – Observed with a slight left leg limp during a nest observation on 23 February. During a second observation on 9 
March her lameness had become severe and appeared to be due to pressure caused by the PTT, which was missing its 
antenna and could not be easily rotated out of the way during incubation. She was caught and the PTT was removed the 
next day, 10 March. By 14 March, the lameness had completely resolved. 
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EDUCATION, OUTREACH, AND MEDIA 

Teacher Workshops 
The 2016-2017 education and outreach effort featured the last scheduled “Give a Whoop!” educator workshop.  The 
workshop was held on 3 August 2016 at the Black Bayou National Wildlife Refuge located north of Monroe, LA.  A total 
of 10 educators from Louisiana participated in the professional development workshop. Participants of the workshop were 
diverse and included middle and high school teachers, librarians, and one college professor.  
 
New for 2016-2017 was the creation of the “Wildlife Tracking: Using Data in the Classroom” workshop. The new 
workshop series premiered on 25 March at the LDWF headquarters in Baton Rouge. This workshop, as the title implies, 
presented lesson activities that allow educators the opportunity to understand how Louisiana wildlife populations are 
managed through the collection of scientific data. 
  
One of the lessons presented entitled “Where Do Whoopers Travel? Using Google Earth to Track Movement” uses remote 
transmitter data points that students input into Google Earth. Students were able to visualize Whooping Crane flight paths 
and habitat selection using actual Louisiana Whooping Crane data. Students were also able to improve their computer 
skills by becoming more familiar with using GIS data in Google Earth.  
 
Outreach 
A large component of the education initiative is devoted to outreach. LDWF staff participated in over 30 festivals and 
outreach events where literature and information were delivered to the public. An estimated 3,000 individuals were 
exposed to information regarding Whooping Cranes in Louisiana. Outreach efforts typically consist of Whooping Crane 
exhibits with related items and literature at state wide festivals/events.  Participation in state-wide events is vital in both 
informing and updating the residents of Louisiana about the reintroduction project. Outreach will be ongoing in order to 
effectively increase the level of awareness and appreciation with the general public. The Louisiana Department of Wildlife 
and Fisheries-Whooping Crane Facebook page continues to grow in both popularity and frequency of posts. This method 
of outreach has been well received with over 5,000 individuals following the page since its creation in August 2015. 
 
Supporters of the Louisiana Whooping Cranes who do not follow social media are able to follow the progress of the project 
through a quarterly newsletter which is directly emailed to subscribers. 
 
Media and Public Awareness 
The LDWF public outreach media plan included the use of billboard space provided by Lamar Advertising, newspaper, 
magazine, and digital ads, targeting specific audiences. LDWF purchased vinyl signs from Lamar in April with sizes 
ranging from 11 x 36 to 12 x 40 feet.  These were displayed in three markets around the state on billboard space donated by 
Lamar.  The targeted markets (and no. of boards per market) included Alexandria (2), Lafayette (1) and Lake Charles (2). 
These billboards resulted in excess of 600,000 weekly views by the traveling public during the time frame all signs were in 
place. The designs, with a flying Whooping Crane, featured a message to prevent the poaching of Whooping Cranes and 
phone numbers to report poaching or injuring of Whooping Cranes (Figure 6). 
 
Newspaper ads (1/4 page) were printed in the American Press (Lake Charles) and The Daily Advertiser (Lafayette) on the 
first Sunday of each month during June and July 2017. Ads will continue through November 2017. 
 
Full page color magazine ads were printed in Louisiana Farm and Ranch, and Marsh and Bayou in May, June, 2017. Ads 
will continue through December 2017 (Figure 7).  
 
The digital ad campaign is executed by Yellow Pages Digital. A national database of user profiles that are linked to smart 
devices and desktop computer IDs allows us to deliver targeted ads directly to an individual’s media platform. The 
campaign targets two main groups: 1) farmers who hunt/fish and live in the top tier parish list, and 2) farmers in the top tier 
parish list. Tier 1 parishes are those that cranes use, and tier 2 are parishes that cranes visit. Roughly 327,000 individuals 
meet the criteria in targeted parishes. Ads either pop up as full screen or at the bottom of the screen and expand when 
clicked.  Clicking on the ad brings users to our Whooping Crane website. Clicking on the phone number will allow the user 
to initiate a call.  
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RESEARCH PRODUCTS 
 
Along with formal and informal public outreach, our program continues to work on producing peer-reviewed publications 
as well as making presentations at relevant professional meetings. One manuscript has been accepted for publication and 
we have contributed a chapter on the Louisiana project to the current book project – The Biology and Conservation of the 
Whooping Crane.  
 
Publications 
King, S.L., W. Selman, P. Vasseur, and S. Zimorski. Louisiana Non-migratory Whooping Crane Reintroduction. (Grus 
americana) (In review for: The Biology and Conservation of the Whooping Crane). 

Pickens, B.A., S.L. King, P.L. Vasseur, S.E. Zimorski, and W. Selman. Seasonal movements and habitat selection dynamics 
of reintroduced Whooping Crane (Grus americana) (Accepted for Waterbirds, anticipated December 2017). 

Presentations 
Vasseur, P., S. Zimorski, and E. Szyszkoski. 2016. A Preliminary Survey of the Reproductive Behavior of a Non-migratory 
Whooping Crane (Grus americana) Population in Southwest Louisiana. 70th Annual Conference of the Southeastern 
Association of Fish and Wildlife Agenceis, Baton Rouge, LA. Oral presentation. 
 
Pickens, B.A., S.L. King, P.L. Vasseur, S.E. Zimorski, and W. Selman. 2017. Seasonal movements and multiscale habitat 
selection of Whooping Crane (Grus americana) in natural and agricultural wetlands. 14th North American Crane 
Workshop, Chattanooga, TN. Oral presentation. 

Szyszkoski, E.K., P.L. Vasseur, and S.E. Zimorski. 2017. Milestone reached in the reintroduced Whooping Crane 
population: First chicks hatched in the wild in Louisiana in more than 75 years. 14th North American Crane Workshop, 
Chattanooga, TN. Poster presentation. 

Zimorski, S.E., P.L. Vasseur, and E.K. Szyszkoski. 2017. The first six years of the Louisiana Whooping Crane 
reintroduction. 14th North American Crane Workshop, Chattanooga, TN. Oral presentation. 
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Table 1. Distribution of location data points collected via remote tracking devices for the Louisiana non-migratory 
Whooping Crane population, 1 July 2016 – 30 June 2017. Numbers of individuals contributing to location data totals are 
given in parentheses. 

aAvoyelles, Beauregard, Calcasieu, Caldwell, Catahoula, Evangeline, Franklin, Iberia, Lafayette, Natchitoches, Pointe Coupee, Rapides, Richland, St. 
Landry, St. Martin, and St. Mary. 
bIncludes 2 counties in Arkansas, 2 counties in Mississippi, and 20 counties in Texas. Two juveniles from the 2016 cohort moved north to Canada and 
covered areas across 1 county in Oklahoma, 1 county in North Dakota, 3 counties in Montana, and 2 Canadian provinces. 

 

Cohort 
No. of 

Location 
Data Points 

No. of points in Louisiana by Parish No. of 
points 
outside 

Louisianab 
Acadia Allen Cameron 

Jefferson 
Davis 

Vermilion 
Other 

Parishesa 

HY2011  2240 10 387 25 776 82 960 0 
HY2012 3316 26 6 59 926 1887 84 328 
HY2013 2607 3 469 552 485 833 3 262 
HY2014 4578 35 107 1523 980 1054 301 578 
HY2015 4717 1807 6 81 257 1615 893 58 
HY2016 10519 7 73 3947 382 3446 168 2496 

Totals 27977 (51) 1888 (35) 1048 (11) 6187 (43) 3806 (31) 8917 (46) 2409 (26) 3722 (27) 
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Table 2. Time spent out-of-state by crane groups in the Louisiana non-migratory population, 1 July 2016 – 30 June 2017. Females are denoted by an asterisk. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a Individuals or groups using multiple locations and spending over 5 consecutive days out-of-state, area with most roost points is indicated in bold.  
b L4-16’s PTT became nonfunctional after 6 May but he is assumed to have remained with L3-16 through the rest of the report period. Second crane confirmed with L3-16 in late May in Saskatchewan was likely L4-16. 
c Cranes L17 & L20-16 VHF only assumed to have traveled with others to Texas. All 8 seen in flight and heading NNW on 2 May. 

Crane ID(s) 
Tri
p 

no. 
Date left Louisiana 

Locations visited (roost locations only; as indicated by GPS 
or high precision Doppler)a 

Date returned to 
Louisiana 

No. consecutive 
nights spent 
out-of-state 

L2* & 14-12 1 16 Aug 
Jasper, Angelina, Henderson, Navarro, Kaufman, Ellis & 

Trinity counties, Texas 
21 Oct 67 

L8-12* 1 
NA; began report 
period out-of-state 

Grayson & Collin counties, Texas 13 Sept 75 

L10-13*; L12 & 13-14 1 
NA; began report 
period out-of-state 

Jefferson County, Texas 13 Oct 105 

L5* & 7-14* 1 31 Mar Harris & Tyler counties, Texas 3 Apr 3 

L7* & 13-14 1 15 Jun Chicot County, Arkansas 
NA; ended report 
period out-of-state 

45 

L10-14* 1 16/17 Mar Desoto County, Mississippi 18 Mar 1-2 

L2 & 6-15* 

1 21 Feb Newton County, Texas 21 Feb 0 
2 14 Mar Liberty County, Texas 15 Mar 1 
3 23 Mar Newton & Houston counties, Texas 28 Mar 5 
4 1 Aug Adams County, Mississippi 2 Aug 1 
5 3 Aug Chicot, Jefferson, Bradley counties, Arkansas 6 Aug 3 

L3 & 4-16b 1 6 May 
Harris & Palo Pinto counties, Texas; Harper County, 

Oklahoma; North Dakota; Phillips, Teton & Toole counties, 
Montana, USA; Saskatchewan & Alberta, Canada 

NA; ended report 
period in Canada 

55 

L5*, 8*, 9*, 11 & 25-16* 1 3 Mar Orange County, Texas 27 Apr 55 

L5*, 8*, 9* & 25-16* 1 29 Apr Newton, Jasper, Walker, & Montgomery counties, Texas 
NA; ended report 
period out-of-state 

62 

L6, 7, 13, 23 & 24-16 1 3 Mar Jefferson County, Texas 
NA; ended report 
period out-of-state 

119 

L11-16 
1 29 Apr Newton County, Texas 30 Apr 1 
2 6 May Jasper & Orange counties, Texas 8 May 2 

L15*, 16*, 17, 18, 19, 
20, 21 & 22-16*c 

1 2 May Jefferson County, Texas 4 May 2 
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Table 3. Summary of captures of free-flying Whooping Cranes in the Louisiana non-migratory population, 1 July 2016 – 
30 June 2017. 

 

 

 

 

 

 

ID Sex Date Method Reason Location Note  

L13-16 M 1/24/17 hand grab transmitter replacement Cameron Parish at pen 
L20-16 M 1/30/17 hand grab transmitter replacement Vermilion Parish at pen 
L8-13 M 2/8/17 hand grab remove transmitters Jefferson Davis Parish 
LW1-16 F 2/10/17 leg noose initial banding Jefferson Davis Parish 
L13-14 M 2/13/17 leg noose transmitter replacement Cameron Parish 
L7-11 F 3/10/17 hand grab remove PTT Avoyelles Parish with nest 
L8-11 M 3/17/17 hand grab transmitter replacement Avoyelles Parish with nest 
L1-13 M 3/22/17 hand grab transmitter replacement Allen Parish with nest 
L10-11 M 3/27/17 hand grab banding of bare leg Jefferson Davis Parish with nest 
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Table 4. Initial nest attempts of the season by Whooping Crane pairs in the reintroduced Louisiana non-migratory population, 2014 – 2017.  

*EDE, MDE, and LDE refer to early, mid, and late dead embryos, respectively. 
 

 

Year Male Female 
Nest Location - 

Parish 
Incubation 

began 
No. eggs Outcome of nest, fate of eggs* 

No. of days 
of 

incubation 

No. of days 
to renest 

2014 L8-11 L7-11 Avoyelles 24 Mar 2 Full term, collected 30 Apr, both infertile 37 18 

2015 L8-11 L7-11 Avoyelles 28 Feb 2 Full term, collected 9 Apr, both infertile 40 18 

2015 L1-11 L6-11 Vermilion 3/4 Apr 2 
Failed by/on 13 Apr (flooding), collected 16 Apr, 1 fertile but EDE & shell 

fragment 
9-10 NA 

2015 L2-11 L13-11 Allen 6-14 May 1 or 2 Failed, shell fragment collected 12 June 27-37 NA 

2015 L1-13 L3-11 Allen 16-28 May 2 Failed/abandoned by ~13 Jun PM, collected 17 Jun, 1 egg (likely infertile) 16-28 NA 

2016 L1-13 L3-11 Allen 12 Feb 2 Full term, collected 21 Mar, both fertile – 1 MDE, 1 LDE 39 17-21 

2016 L8-11 L7-11 Avoyelles 28 Feb 2 Full term, collected 5 Apr, both infertile 38 18 

2016 L8-13 L6-12 Jefferson-Davis ~12 Mar 2 Full term, 2 chicks hatched 33 NA 

2016 L2-11 L13-11 Allen 8-14 Mar 1 or 2 Failed 4 Apr due to human disturbance, 1 fertile egg collected - LDE 22-28 31-36 

2016 L10-11 L11-11 Jefferson-Davis 1-4 Apr 1 Full term but failed/abandoned on 3 May, no egg or shell pieces found 30-33 15-16 

2017 L8-11 L7-11 Avoyelles 11 Feb 2 Full term, collected 17 Mar, both infertile 34 19-20 

2017 L8-13 L6-12 Jefferson-Davis 11-14 Feb 2 
Full term, 1 egg broke? 19 Mar, collected 2nd egg 20 Mar – infertile & shell 

fragment 
34-37 26-28 

2017 L1-13 L3-11 Allen 17 Feb 1 Full term, collected 22 Mar, infertile 33 17-18 

2017 L10-11 L11-11 Jefferson-Davis 18-21 Feb 1 Full term, collected 27 Mar, fertile - LDE 34-37 18-21 

2017 L2-11 L13-11 Allen 4-15 Mar 1 or 2 Failed ~23 Mar, 1 infertile egg found in water 19 Apr 8-19 17-18 

2017 L3-13 L11-12 Vermilion 15-17 Mar 1 Full term, collected 25 Apr, infertile 39-41 20 

2017 L14-12 L2-12 Vermilion ~27 Mar 1 Full term, single chick hatched ~26 Apr 30 NA 

2017 L1-11 L6-11 Vermilion 16 Mar-4 Apr 1 or 2 Failed/abandoned by 18 Apr, collected 18 Apr, 1 egg - EDE 14-33 NA 
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Table 5. Subsequent nest attempts after initial nest of the season by Whooping Crane pairs in the reintroduced Louisiana non-migratory population, 2014 – 2017.  

 
Year 

 
Male 

 
Female 

 
Nest Location - 

Parish 

Incubation 
began 

 
No. eggs

 

 
Outcome of nest, fate of eggs* 

No. of days of 
incubation 

No. of days to 
subsequent nest 

2014 L8-11 L7-11 Avoyelles 19 May 2 2nd att.; full term, collected 26 Jun, both infertile 38 NA 

2015 L8-11 L7-11 Avoyelles 28 Apr 2 2nd att.; full term, collected 4 Jun, both infertile 37 NA 

2016 L1-13 L3-11 Allen 8-11 Apr 2 
2nd att.; full term, 1 egg disappeared ~12 May, no longer sitting & no egg 

in nest on 15 May, recovered 1 egg in water 16 May – fertile, LDE 
33-37 NA 

2016 L8-11 L7-11 Avoyelles 24 Apr 2 
2nd att.; full term but failed/abandoned 26-28 May; 1 June collected 1 

infertile egg floating in water near nest & broken eggshell buried in nest 
32-34 NA 

2016 L2-11 L13-11 Allen 6-11 May 2 
2nd att.; poss. full term but failed/abandoned 3-6 Jun; 1 infertile egg & egg 

shell in nest & water collected 6 Jun 
23-31 NA 

2016 L10-11 L11-11 Jefferson-Davis 18/19 May 1 2nd att.; full term, collected 21 Jun, infertile 34-35 NA 

2017 L8-11 L7-11 Avoyelles 5/6 Apr 2 2nd att.; egg switch 12 Apr: pulled 2 infertile, gave pipped egg to hatch 6-7 15-16** 

2017 L1-13 L3-11 Allen 8/9 Apr 2 
2nd att.; failed/abandoned 3/4 May likely due to flooding rains, eggs 

disappeared 
24-26 15-17 

2017 L2-11 L13-11 Allen ~9 Apr 2 
2nd att.; failed 16/17 Apr, 1 intact infertile egg & 1 broken egg recovered 

from water 19 Apr 
~7-8 12-16 

2017 L10-11 L11-11 Jefferson-Davis 14-17 Apr 1 
2nd att.; egg switch 5 May,  pulled egg (fertile but later died – 

malpositioned), gave pipped egg to hatch 
18-21 NA 

2017 L2-11 L13-11 Allen 29 Apr-2 May 2 
3rd att.; failed 3-5 May, possibly due to flooding rains, collected 9 May, 1 

infertile & shell fragment 
1-6 12-14 

2017 L8-13 L6-12 Jefferson-Davis 15-17 Apr 1 2nd att.; full term, collected 19 May, 1 LDE (malpositioned) 32-34 NA 

2017 L3-13 L11-12 Vermilion ~15 May 2 
2nd att.; full term, collected 23 Jun, 1 fertile MDE/LDE & egg shell in 

water 
39 NA 

2017 L8-11 L7-11 Avoyelles 15 May 2 
3rd att.; full term, pulled eggs & egg switch 20 Jun, gave close to hatching egg (not 

peeping or pipped), abandoned 21 Jun, embryo malpositioned & dead 37 NA 

2017 L2-11 L13-11 Allen 17 May 2 4th att.; full term, collected 20 Jun, both infertile 34 NA 

2017 L1-13 L3-11 Allen 19/20 May 2 
3rd att.; full term, eggs checked for viability 15 Jun, pulled 1 non-

viable/infertile egg, 26 Jun collected remaining egg - infertile 
37-38 NA 

*EDE, MDE, and LDE refer to early, mid, and late dead embryos, respectively. 
**Number of days after disappearance of chick. 
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Table 6. Breeding history of egg laying pairs in the Louisiana non-migratory population of Whooping Cranes through 30 June 2017. 

 
 
 
 
 
 
 
 
 
 
 
 
 

a Includes eggs that disappeared, were broken, or fertility could not be determined upon examination. 
b Hatched from a fertile egg that was swapped into the nest while the pairs own eggs were removed. 
c Pair dissolved May 2017 with death of male.

   #No. nest attempts /year  Chicks  Egg status 
Male Female Pair formed 2014 2015 2016 2017  Hatched Fledged  Infertile  Fertile dead Fertile hatch Unknowna

L8-11 L7-11 Dec 2013 2 2 2 3  1b   17     1 
L10-11 L11-11 Dec 2013   2 2  1b 1  1  2  1 
L1-11 L6-11 Jan 2015  1  1  0     2  1 
L2-11 L13-11 Apr 2015  1 2 4  0   6  1  4 
L1-13 L3-11 May 2015  1 2 3  0   3  3  5 
L3-13 L11-12 Nov 2015    2  0   1  1  1 
L8-13 L6-12 Jan 2016   1 2  2 1  1  1 2 1 
L14-12 L2-12 Mar 2016c    1  1      1  
Totals   2 5 9 18  5 2  29  10 3 14 
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Table 7. Maximum post-release survival of each cohort through time*  

Post-release 
survival 

2010 cohort   
(3/14/11) 

2011 cohort 
(12/27/11) 

2012 cohort 
(12/17/12) 

2013 cohort 
(1/2/14) 

2014 cohort 
(12/29/14) 

2015 cohort 
(12/29/15) 

2016 cohort total 

3 months 8/10 15/16 13/14 9/10 14/14 9/11 26/27 
6 months 7/10 14/16 12/14 8/10 12/14 5/11 25/27 
9 months 3/10 12/16 11/14 8/10 10/14 5/11   
12 months 3/10 12/16 10/14 7/10 10/14 5/11   
15 months 2/10 12/16 10/14 7/10 7/14 5/11   
18 months 2/10 12/16 10/14 7/10 7/14 5/11   
21 months 2/10 12/16 9/14 6/10 7/14     
24 months 2/10 12/16 9/14 6/10 7/14     
2.5 years 1/10 10/16 9/14 5/10 6/14     
3 years 0/10 10/16 9/14 5/10       

3.5 years   9/16 8/14 5/10       
4 years   9/16 6/14         
4.5 years   9/16 4/14         
5 years   9/16           
5.5 years   9/16           

*Green shaded cells represent survivorship through 30 June 2017. Dates in parentheses indicate when each cohort was released from the top-netted section of the pen 
except for the 2016 cohort which were released at several different times. 
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Figure 1. Majority of location data of reintroduced Whooping Cranes in Louisiana and surrounding states, July 2016 – 30 
June 2017. EMP crane no. 20-15 was part of the eastern migratory population’s 2015 release but is included for anecdotal 
purpose. 
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Figure 2. All locations of reintroduced Louisiana Whooping Cranes, 1 July 2016 – 30 June 2017. 
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Figure 3. Approximate locations of reintroduced Whooping Crane pairs that nested in 2017. 
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Figure 4. Nest camera photo of L7 & 8-11 returning to nest platform to roost with 14 day old LW1-17 on 27 April 
(crawfish field in Avoyelles Parish). 
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Figure 5.  Nest camera photo of L10 & 11-11, pictured here with three day old LW3-17 on 9 May. LW3-17 was hatched 
and raised in an actively fished crawfish field in Jefferson-Davis Parish. Note crawfish boat in background. 
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Figure 6.  New billboard designs used in 2017. 
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Figure 7.  Full page ad appearing in Marsh and Bayou Magazine May-December 2017. 
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Introduction  
Prepared by Jo-Anne Bellemer, Communications & Outreach Team Co-Chair, Operation 
Migration 

The Whooping Crane Eastern Partnership (WCEP) implements its activities through coordinated 
joint and individual efforts by Partners working with state and federal agencies that have 
jurisdiction over the whooping cranes and/or the habitats they use. The Partnership works 
through a team approach:  key areas of WCEP activity and day-to-day decisions are addressed 
by one or more project teams that include individuals from Partners with expertise in that area.  

Where is WCEP with respect to its fundamental goal of creating a self-sustaining Eastern 
Migratory Population (EMP) of whooping cranes? The minimal goals (as established in the 2007 
Third Revision of the International Recovery Plan and the Federal Register) for a second 
population such as the EMP are 1) a self-sustaining flock, 2) comprised of 100 birds, and 3) 25 
productive breeding pairs. We appear to have met the goal for flock size this year: the 
maximum size of the EMP through 31 December 2016 was 104 birds (54 males, 48 females, 2 
unknown). There were 27 breeding pairs this year, although only 6 pairs in the EMP meet the 
definition of productive (a pair that nests regularly and has fledged offspring).  

While releases have continued into the EMP, lack of natural recruitment continues to be a 
major impediment to achieving the goal of a self-sustaining population. The 27 nesting pairs in 
2016 produced 16 chicks, none of whom survived to migrate. In addition, the size of the EMP 
has remained flat for recent years: at the end of 2011, the population totaled 104 birds, just as 
at the end of 2016. Additional birds are necessary to provide resilience so that the number of 
nesting pairs grows and then remains stable in the face of environmental and demographic 
variation in the coming years.  

2016 was the first year the project did not rely on the ultralight-guided method to impart 
knowledge of the migration route on any of the young WHCRs. At the face-to-face meeting in 
January, plans were made to focus solely on the parent-rearing (PR) method, at the direction of 
the Whooping Crane Recovery Team and U.S. Fish & Wildlife Services. Accordingly, 12 PR cranes 
were released in areas where older WHCRs were known to forage. Of the 12 PR WHCRs that 
were released, one (30-16) was adopted by the target pair (3-14/4-12) and three died prior to 
their first migration. The remaining cranes migrated either on their own or with SHCR.  

WCEP Partners coordinated their efforts to monitor the chicks from the time of their release to 
their migration departures.  The last crane began migration on 7 December 2016, which 
wrapped up the project for the year.  
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Operations Team 
Prepared by Sarah Warner, U.S. Fish and Wildlife Service and Davin Lopez, Wisconsin Department of 
Natural Resources  

Each WCEP operational team is intended to have co-chairs. These co-chairs make up the Operations 

Team. Project decisions that cannot be made within a team or between teams are made by the 

Operations Team. Building off of the redevelopment of the Operations Team functionality that began in 

2015, the Operation Team is continuing to attempt to have more input and discussion between teams in 

order to capitalize on each team’s strengths and expertise. The Operations Team Co-chairs are also 

charged with updating the Guidance Team on the project needs, operations, and decisions. Beginning in 

2015, to help facilitate communications between the Guidance Team and the Operations Team, the 

Operations Team Co-chairs sit in on the monthly Guidance Team calls. If the Operations Team is unable 

to come to agreement on a decision that involves multiple teams, they seek the support of the Guidance 

Team. In 2016, the Operations Team accomplishments include: 

● Monthly conference calls to discuss project operations held on the third Tuesday of each month; 

summary notes of the call are posted to the WCEP Google Drive. 

● 2015 WCEP Annual Report was drafted by Operational Teams Co-chairs; compiled by the 

Communications and Outreach Team; reviewed and edited by the Operations Team and 

Guidance Team; finalized and posted on the BringBacktheCranes.org website in May. Drafting of 

2016 Annual Report was initiated in March 2017. 

● Continued efforts to more fully engage with the Guidance Team. 

● Assisted the Rearing and Release Team with fully implementing Parent Rearing as the preferred 

chick rearing method. 
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Rearing and Release Team 
Prepared by Kim Boardman, International Crane Foundation 

Twelve parent reared Whooping cranes were released in Wisconsin in 2016, bringing the total to 83 

birds released since 2011. Based on guidance from the USFWS and International Recovery Team, 2016 

marked the first time that all release birds were parent reared. The Rearing and Release Team with 

assistance from the Research and Science Team underwent a Structured Decision Making Process (SDM) 

to outline the criteria to be used for prioritizing target adults for release. Potential release locations 

were identified as: Necedah National Wildlife Refuge (NNWR), “Outside Necedah” (the area between 

NNWR and the Wisconsin Rectangle), and the Wisconsin Rectangle (Figure 1.) 

 
 

Figure 1. The three areas considered for release of parent-reared birds in 2016: the Wisconsin Rectangle 

(blue outline), the area between the Wisconsin Rectangle and Necedah National Wildlife Refuge 

(Outside Necedah; purple outline), and Necedah National Wildlife Refuge (cluster of western-most 

green dots). 
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Each alternative was analyzed based on most recent knowledge of distribution, breeding status of adult 

birds, and preferred release locations to narrow the options.  Final release location selections tried to 

follow the SDM; however, as adult birds began to move around the landscape, site locations originally 

identified became unavailable and alternative locations were chosen based on current field observations 

of adults. 

   

2016 Parent Reared Cohort Summary 

USGS Patuxent Wildlife Research Center hatched 9 chicks for parent rearing.  Three of these chicks 

experienced individual medical conditions that required short term treatment (less than 20 days) and all 

recovered with no residual concerns. All 9 chicks had a comprehensive pre-release health screening on 

25 August and were removed from their parents on 13 September, 1 day prior to shipment to 

Wisconsin. Through the generosity of Windway Capital Corporation, chicks were transferred to White 

River Marsh State Wildlife Area (WRM) on 14 September.  Chicks were held as a single cohort short term 

in a large holding pen previously used for the ultra-light release program.  Banding of these 9 chicks was 

completed over 2 days, on 15 & 17 September, prior to release. Chicks were relocated either individually 

or as pairs to temporary (release) pens next to targeted WCEP pairs’ day use area and were released 

after a few days. Chicks were all released within 10 days of being transferred to Wisconsin. 

 

The International Crane Foundation parent reared 3 chicks for release into the EMP. The chicks were all 

banded on 28 September after fledging and were hard released individually in the WI Rectangle either 

next to a targeted WCEP individual’s or pair’s day use area. 

 Monitoring of chicks’ movements and interactions with target birds were performed by multiple WCEP 

partners including staff and volunteers from USGS Patuxent Wildlife Research Center, Operation 

Migration, and the International Crane Foundation. 

WCEP 29-16 & 39-16 were placed in a release pen on 20 September in Adams Co. near a pair of young 

Whooping cranes. They were released together on 24 September. They migrated together along with 

several hundred Sandhill cranes on 7 Dec and wintered in Dyer Co. TN. 

WCEP 30-16 and 34-16 were placed in a release pen in Green Lake Co. on 15 September, but returned to 

the WRM holding pen when the targeted adults failed to associate with them.  On 23 September, 30-16 

was released near WRM and 34-16 was released in Adams Co. near 29-16 & 39-16. 34-16 later became 

ill and was predated on 7 October. WCEP 30-16 appeared to be fully accepted by the target pair in 

Green Lake Co. and left on migration with the adults on 7 December. They wintered together in Miller 

Co. GA. 
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WCEP 31-16 was released in Marquette Co. on 22 September, in the same area as WCEP 38-16 which 

had been placed in a temporary release pen on 17 September and released on 20 September. The 

female of their target pair was predated and the male did not return. These juveniles began migration 

without any adult cranes on 8 December and wintered together in Poinsett Co, AR. 

WCEP 32-16 was released on 17 September in Outagamie Co. in the vicinity of 2 young Whooping 

cranes. The chick & target birds were observed interacting post release.  32-16’s carcass was recovered 

on 19 September and was believed to have been predated by a coyote. 

WCEP 33-16 and WCEP 37-16 were released together near a target pair in Juneau Co. on 23 September. 

37-16 was found dead on 17 October. Satellite data placed 33-16 in Jackson Co, IA on 21 October. She 

then moved to the Upper Mississippi River Wildlife & Fish Refuge where she was in the company of 

Sandhill cranes. She then made a stopover to Hiwassee Wildlife Refuge in TN before settling in Citrus Co, 

FL for winter. 

WCEP 69-16 was released in Jefferson Co. on 9 October within sight of a single yearling Whooping crane. 

Although the birds remained in the vicinity of each other, little interaction was observed and 69-16 left 

on migration on 24 October with Sandhills. She was reported at Wheeler National Wildlife Refuge, AL in 

the presence of an adult Whooping crane pair on 10 November. 

WCEP 71-16 was released on 30 September in Green Lake Co. where she was observed associating with 

Sandhill cranes. Satellite data showed she migrated to Indiana on 7 December and was associating with 

2 adult whooping cranes. 

The release of WCEP 70-16 was delayed due to a carpal injury. Upon recovering, he was released on 16 

November at the Mead Wildlife Area, WI within view of 2 female Whooping cranes. 70-16 failed to 

migrate with the targeted birds and remained alone in Portage, Co. until 12 December when ICF staff 

captured the bird and transferred him to Wheeler NWR, AL in the vicinity of many Whooping and 

Sandhill cranes. 
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Table 3. Summary of 2016 Parent Reared Releases 

WCEP 

ID 

Sex Band 

Date 

Release 

Date 

Release 

Location 

Target 

Adults 

Death 

Date 

Fall 

Migration 

29_16 M 9/17/16 9/24/16 Adams Co 24/42_09   7 Dec 2016 

with 39-16 

& ~300 

Sandhill 

cranes 

30_16 M 9/15/16 9/23/16 Green 

Lake Co 

4_12/3_14   7 Dec 2016 

w/4-12/3-

14 

31_16 M 9/17/16 9/22/16 Marquette 

Co 

7_14/4_13   8 Dec 2016 

with 38-16. 

No other 

birds 

observed 

with them 

32_16 F 9/15/16 9/17/16 Outagamie 

Co 

10/11_15 9/19/16 Died prior 

to 

migration 

33_16 F 9/15/16 9/23/16 Juneau Co 12/5_11   Found near 

Bellevue, 

IA. 3 Dec 

moved to 

Upper 

Mississippi 

River 

Wildlife & 

Fish Refuge 

where 

associating 

w/Sandhill 

cranes 
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34_16 F 9/15/16 9/23/16 Adams Co 24/42_09 10/7/16 Died prior 

to 

migration 

37_16 M 9/15/16 9/23/16 Juneau Co 12/5_11 10/17/16 Died prior 

to 

migration 

38_16 M 9/17/16 9/20/16 Marquette 

Co 

7_14/4_13   Began 8 

Dec 2016 

with 31-16.  

No other 

birds 

observed 

with them. 

39_16 M 9/15 - 

9/20 

9/24/16 Adams Co 24/42_09   7 Dec 2016 

w/release 

mate 29-16 

& ~300 

Sandhill 

cranes 

69_16 F 9/28/16 10/09/16 Jefferson 

Co 

14-15   Began 

migration 

24 Oct with 

Sandhill 

cranes. 

Stayed at 

Jasper 

Pulaski 

Wildlife 

Area, IN 

until 9 Nov 

then to 

Wheeler, 

AL 
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70_16 M 9/28/16 11/16/16 Wood Co 27-14 & 

65-15 

(Females) 

  Moved off 

Mead 

Refuge 2 

Dec 2016. 

Captured 

12 Dec & 

taken to 

ICF for 

brief health 

exam, held 

overnight. 

13 Dec was 

crated and 

driven to 

Wheeler 

NWR, AL.  

Released 

the 

following 

morning 14 

Dec. 

71_16 F 9/28/16 9/30/16 Green 

Lake Co 

5-12/8-14   Migrated 7 

Dec to 

south of 

Gary, IN 

then 8 Dec 

to Jasper 

Pulaski. 

Seen with 

Sandhill 

cranes. 
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Monitoring and Management Team 
Prepared by Hillary Thompson, International Crane Foundation 

Most Whooping Cranes in the Eastern Migratory Population spent the summer of 2016 in Wisconsin, 
with the exception of a group of 2015 birds in Illinois, and one adult male in Michigan (Figure 1). 
Highlights related to monitoring and management of the EMP from 2016 include:  

● There have been a total of 43 nests by 27 different pairs breeding in Wisconsin. Seven nests had 
eggs removed as part of the re-nesting experiment, 2 nests were incubated past full term, 23 
chicks hatched from 16 nests, and the remaining nests failed. Three wild-hatched chicks likely 
made it to fledging, but none of them survived to fall migration. 
 

● During 2016, male 16-11 was again nesting with a Sandhill Crane at Horicon National Wildlife 
Refuge. He was captured and transferred to White Oak Conservation with a captive-reared 
female for a “forced re-pairing” experiment. 

● There were two major translocations to note.  Four 2015 DAR birds were translocated from 
Michigan to Wisconsin in early May. The second major translocation was of juvenile 70-16 from 
Wisconsin to Alabama in December. 

● There were twelve mortalities confirmed during 2016: 9 in Wisconsin, 2 in Illinois, and 1 in 

Florida. 

● This year all of the captive-reared juveniles were parent-reared and released near adult 

Whooping Cranes in Wisconsin in the fall. There were 12 juveniles total; they were released in 

Adams, Green Lake, Juneau, Marathon, Jefferson, Outagamie, and Marquette Counties. Three 

juveniles died in Wisconsin prior to migration, and one died on its wintering grounds in 

Arkansas. The remaining eight juveniles survived through fall migration, winter, and the 

subsequent spring migration. 
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Figure 1. Summer distribution of the Eastern Migratory Population of Whooping Cranes during 2016. 
 
Winter 2015/2016 
The maximum population size as of 31 December 2015 was 100 birds (52 males, 46 females, 2 
unknown). This does not include the 2015 Ultralight-led cohort since they had not yet reached their final 
wintering location. The final wintering locations of Whooping Cranes in the EMP during winter 
2015/2016 were as follows (Figure 2): 
 

● Indiana – 40 
● Illinois – 6 
● Kentucky – 8 
● Tennessee – 6 
● Louisiana – 1 
● Alabama – 20 
● Georgia – 2 
● Florida – 11 
● Unknown – 6  
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Figure 2. Final wintering distribution of the Eastern Migratory Population of Whooping Cranes during 

winter 2015/2016.  

Captures and Banding 

● Male 16-11 was nesting with a Sandhill Crane during spring 2016. In April, he was captured and 

transferred to a holding pen at Necedah National Wildlife Refuge. During this capture, he was 

also outfitted with a working transmitter. After his release, he returned to his territory at 

Horicon National Wildlife Refuge.  Subsequently, he was re-captured in October and 

translocated to White Oak Conservation in Yulee, FL. A female raised in captivity at the 

International Crane Foundation was moved to White Oak Conservation as well, in an attempt to 

form a pair bond between these two Whooping Cranes. They remained in captivity during 2016 

and were seen dancing and beginning to form a pair. Once we see stronger evidence of their 

pair bond, they will be released together onto his territory at Horicon National Wildlife Refuge. 
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● In April, 61-15, 62-15, 63-15, and 67-15, four DAR birds from the 2015 cohort, migrated from 

Randolph County, IL to Macomb County, MI. On 5 May, they were captured in Michigan and 

translocated back to Wisconsin. They stayed in Wisconsin for a short time before returning to 

their wintering grounds in Randolph Co, IL, where they remained for the year. 

 

● PR 70-16 was released in Marathon County, Wisconsin on 16 November. By early December, he 

had moved to Portage County, Wisconsin, but was no longer with any other Whooping Cranes 

or Sandhill Cranes. As the weather got below freezing and he wasn’t moving south, the decision 

was made to capture him to translocate him to a safe wintering area. On 12 December, he was 

captured in Portage County, WI, and on 14 December, he was released at Wheeler National 

Wildlife Refuge in Alabama. He spent the winter with thousands of Sandhill Cranes and often 

associated with other Whooping Cranes. 

 

● Two wild-hatched chicks were captured for initial banding. W7-16 was captured on 8 August and 

W9-16 was captured on 1 September, both were with their families at Necedah National 

Wildlife Refuge. The third wild-hatched chick that fledged died soon after fledging and was not 

banded. All three of these wild-hatched chicks did not survive to fall migration. The remains of 

W7-16 were collected in Juneau Co, WI.  

 

● Eight recently hatched chicks at Necedah National Wildlife Refuge were captured and outfitted 

with transmitters for a chick survival study in coordination with University of Wisconsin – 

Oshkosh.  

 

● Captures for transmitter replacement:  

○ 4-11 at Necedah 15 September 

○ 25-09 at Necedah 14 September 

○ 3-11 Adams County 28 June 

○ 5-11 Juneau County 14 June 

○ 5-12 White River Marsh 8 June 

○ 19-11 Juneau County 11 May 

○ 16-11 Horicon 12 April (see above) 
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Winter distribution as of 1 January 2017 

The maximum population size as of 1 January 2017 was 104 (48 Female, 54 Male, 2 Unknown). The 

distribution of these birds at this time is as follows (Figure 3): 

● Indiana – 35 

● Illinois – 3 

● Kentucky – 6 

● Tennessee – 7 

● Louisiana – 1 

● Alabama – 28 

● Georgia – 5 

● Florida – 5 

● Unknown – 14 

 

 
 

 

 

 

 

 

 

 

 

 

 Figure 3. Distribution of wintering Whooping Cranes in the Eastern 

Migratory Population as of 1 January 2017. 
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Survival 

● As of 31 December 2016, there have been 278 Whooping Cranes released since the beginning of 

the reintroduction in 2001. This number does not include the 17 HY2006 ultralight-led juveniles 

that died during confinement in a storm and one HY2007 ultralight-led juvenile that was 

removed from the project prior to release. There have been thirteen wild-hatched chicks that 

survived to fledging (one in 2006, two in 2010, two in 2012, one in 2013, one in 2014, three in 

2015, and three in 2016* (see Reproduction section below)). The total released or wild-hatched 

chicks in this population since 2001 is 278 (Figure 4), of which 104 (37.4 %) may be alive in the 

EMP as of 31 December 2016 (Figure 5). 

 

 

● There were twelve mortalities recorded in 2016: 

○ 10-14, 1 January, Wakulla Co FL, suspected bobcat predation 

○ 7-09, 12 March, Lawrence Co IL, suspected predation 

○ 9-13, 4 April, Marquette Co WI, suspected predation, likely died in 2015 but was 

collected in 2016 

○ 12-02, 2 June, Wood Co WI, bacterial infection 

○ 11-02, 5 July, Juneau Co WI, unknown 

○ 15-09, 7 September, Juneau Co WI, unknown 

○ 32-16, 19 September, Outagamie Co WI, predation 

○ W7-16, 11 October, Juneau Co WI, suspected predation 

○ 34-16, 7 October, Adams Co WI, predation 

○ 37-16, 17 October, Juneau Co WI, predation 

○ 1-15, 20 October, Rock Co WI, suspected predation 

○ 62-15, 18 December, Randolph Co IL, likely powerline collision 
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Figure 4. Cumulative number of cranes added to the Eastern Migratory Population by rearing method 

since 2001. As of 2016, there have been 167 UltraLight led, 78 Direct Autumn Release, 23 Parent Reared, 

and 10 Wild Hatched Whooping Cranes added to the EMP. 

 
Figure 5. Population size of EMP by rearing method. As of 31 December 2016 there were 104 birds 
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recorded in the EMP (left axis; 54 males, 48 females, 2 unknown). Black line indicates the total birds 
released into the population cumulatively (right axis; same number as figure 4, above). 
 
Reproduction 
 

● There have been a total of 43 nests by 27 different pairs breeding in Wisconsin. Seven nests had 
eggs removed as part of the re-nesting experiment, 4 nests were incubated past full term, 23 
chicks hatched from 17 nests, and the remaining 15 nests failed (Table 1). Three wild-hatched 
chicks likely made it to fledging, but none of them survived to fall migration (Table 2). 

● Male 16-11 again paired and nested with a Sandhill Crane at Horicon NWR. The eggs from this 
nest were collected so there was not another hatch of a hybrid “Whoophill” as in 2015. This nest 
was not counted in the totals in Table 2. 

● To date, there have been a total of 240 nests (188 first nests, and 52 re-nests), leading to 87 
chicks hatched in the wild and 13 fledged chicks. As of 31 December 2016, four wild-hatched 
birds survive in the wild (Tables 2 and 3). 

 
 
 
Table 1. Specific information on nesting attempts in Wisconsin during 2016 
 

Female Male Nest 
Order 

County Initiation 
Date 

Completion 
Date 

Result 

W1_06 1_10 1 Juneau ~3/31/2016 4/16/16 failed 

13_03 9_05 1 Juneau 4/1/2016 5/1/16 hatched: W1-16 and W2-16 

32_09 8_10 1 Juneau 4/1/2016 4/14/16 eggs removed 

39_07 7_07 1 Juneau 4/2/2016 4/15/16 eggs removed 

12_03 29_09 1 Juneau 4/2/2016 4/10/16 failed 

34_09 4_08 1 Juneau 4/3/2016 4/14/16 eggs removed 

W3_10 8_04 1 Juneau 4/4/2016 4/15/16 eggs removed 

5_10 28_08 1 Marathon 4/4/2016 ~4/29/16 failed 

4_11 12_02 1 Wood 4/4/2016 ~5/3/16 hatched: W3-16 (fledge) 

15_11 6_11 1 Wood 4/4/2016 ~5/4/16 past full term 

16_07 16_02 1 Juneau 4/4/2016 4/17/16 failed 

18_02 13_02 1 Juneau 4/4/2016 4/14/16 eggs removed 
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24_08 14_08 1 Juneau 4/4/2016 4/16/16 failed 

12_11 5_11 1 Juneau 4/4/2016 ~5/5/16 hatched: W4-16 

7_11 3_11 1 Adams 4/4/2016 ~5/10/16 hatched: W5-16 

42_09 24_09 1 Adams 4/4/2016 ~4/29/16 failed 

10_10 41_09 1 Juneau 4/4/2016 4/15/16 eggs removed 

25_09 2_04 1 Juneau 4/5/2016 4/15/16 failed 

15_09 11_02 1 Juneau 4/6/2016 4/14/16 eggs removed 

36_09 18_03 1 Juneau 4/8/2016 4/15/16 failed 

26_09 27_06 1 Juneau 4/12/2016 4/14/16 failed 

59_13 1_11 1 St. Croix 4/14/2016 ~5/17/2016 hatched: W6-16 

9_03 3_04 1 Juneau 4/14/2016 4/15/16 failed 

23_10 18_09 1 Juneau 4/14/2016 4/16/16 failed 

12_03 29_09 2 Juneau 4/24/2016 ~5/24/16 hatched: W7-16 (fledge) and W8-16 

8_05 1_04 1 Juneau 4/26/2016 5/26/16 hatched: W9-16 (fledge) and W10-16 

39_07 7_07 2 Juneau 4/28/2016 6/8/16 past full term 

15_09 11_02 2 Juneau 4/29/2016 5/27/16 hatched: W11-16 and W12-16 

9_03 3_04 2 Juneau 4/28/2016 5/28/16 hatched: W13-16 and W14-16 

36_09 18_03 2 Juneau 4/29/2016 5/28/16 hatched: W15-16 

W1_06 1_10 2 Juneau 5/4/2016 6/2/16 hatched: W16-16 and W17-16 

18_02 13_02 2 Juneau 5/4/2016 5/7/16 failed 

24_08 14_08 2 Juneau 5/4/2016 6/20/16 past full term 

16_07 16_02 2 Juneau 5/9/2016 6/5/16 hatched: W18-16 

25_09 2_04 2 Juneau 5/7/2016 6/5/16 hatched: W19-16 

23_10 18_09 2 Juneau 5/6/2016 6/5/16 hatched: W20-16 

34_09 4_08 2 Juneau 5/6/2016 6/7/16 hatched: W21-16 

10_10 41_09 2 Juneau 5/7/2016 6/20/16 past full term 
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26_09 27_06 2 Juneau 5/9/2016 6/10/16 hatched: W22-16 

5_10 28_08 2 Marathon 5/12/2016 5/17/16 failed 

17_11 19_11 1 Juneau 5/12/2016 5/17/16 failed 

17_07 10_09 1 Juneau 5/20/2016 6/14/16 failed 

42_09 24_09 2 Adams 5/28/2016 6/28/16 hatched: W23-16 

 
 

Table 2.  Nest initiation dates, number of nests, number of chicks hatched, and number of chicks fledged 

2005-2016 

  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total 

First Nest 
Initiation 

16 
Apr 

5-6 
Apr 

3 Apr 7 Apr 2 Apr <1 
Apr 

3-4 
Apr 

<26 
Mar 

15 
Apr 

7 Apr 1-3 
Apr 

29-
31 
Mar 

  

# First 
Nests 

2 5 4 11 12 12 20 22 21 25 27 27 188 

#  
Renests 

0 1 1 0 5 5 2 7 2 3 10 16 52 

Total 
Nests 

2 6 5 11 17 17 22 29 23 28 37 43 240 

# 
Hatched 

0 2 0 0 2 7 4 9 3 13 24 23 87 

# Fledged 0 1 0 0 0 2 0 2 1 1 3 3* 13 

*One chick (W3-16) was old enough to have fledged when it died, but flights were never observed. 
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Table 3. Pairs that have successfully fledged chicks with years of fledging 

Dam Sire Year(s)     

11_02 17_02 2006     

3_04 9_03 2010 2013 2015 

12_02 19_04 2010 2012 2014 

13_03 9_05 2012     

17_07 10_09 2015     

25_09 2_04 2015     

12_03 29_09 2016     

8_05 1_04 2016     

12_02* 4_11* 2016     

*12_02 died before chick fledged. Chick was old enough to have fledged when it died, but flights were never 

observed. 4-11 was found shot at her wintering area at the beginning of 2017.  
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Communications and Outreach Team 
The WCEP Communications and Outreach Team (COT) is responsible for all external communications on 

behalf of WCEP. It also functions to improve internal communication among the functional teams that 

make up WCEP, and is the main group responsible for maintaining the WCEP Google Drive, the main 

repository for notes and documents generated by the various WCEP teams. The COT draws from the 

expertise of our members, many of whom have experience in public communications and media 

relations. On occasion we also pull in other employees of WCEP partners when we feel it is necessary to 

get additional perspective on press releases and other COT activities. Many partners in WCEP 

participated in external outreach efforts in 2016.  

Communications this year followed similar patterns to previous years, although we issued fewer press 

releases than usual, mainly due to a learning curve on the part of two new co-chairs. In 2017, we are 

creating a new event-driven Communications Plan with a schedule for press releases, social media posts, 

and other major communications for WCEP.  

WCEP Website  

www.bringbackthecranes.org had 12,795 unique visitors in 2016. This represents a decrease of 31% 

from 2015 when the site had 18,443 visitors. When combined with founding-partner websites: 

http://www.operationmigration.org (110,957) and www.savingcranes.org (46,783), a total of 170,535 

unique visitors were reached with WCEP specific information in 2016.  

● The number of “pageviews” also decreased with 35,489 versus 49,348  (2015). This represents a 

drop of 28%. A “pageview” is defined as the total number of pages viewed. Repeated views of a 

single page are counted.  

● Our “sessions” total likewise dropped for 2016 with 17,265  vs 24,904 for the previous year.  A 

“session” is the period time a user is actively engaged with multiple pages on a website.  

 

Where are they coming from?  

Of the 17,265 sessions, search engines generated 8,532 visits, while referring websites and social media 

sites generated the balance. The top referring website was operationmigration.org; however, this also 

dropped by 27% from 2015.   

This overall decrease in interest is likely due to the cancellation of aircraft-guided migrations and is 

consistent with what partner Operation Migration has experienced. 
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WCEP also continues to work on developing a new website that will use a WordPress platform. The 

WordPress platform is a much easier interface than the current HTML platform, which will enable 

multiple WCEP personnel to be able to update and add content. Currently only two people in WCEP 

have the required HTML technical skills to update the existing website. Ideally, this will allow WCEP to 

make the website much more dynamic than in years past. On the heels of the new website, WCEP also 

plans to launch a new Whooping Crane reporting site that will provide feedback and relatively up to 

date individual location information (following WCEP guidelines on the precision of location reporting).  

Whooping Crane Documentaries 

WCEP facilitated the work of two documentary production companies in 2016:   

● Red Sky Productions (Rhett Turner, Greg Pope) began filming a documentary about Whooping 

cranes in 2015 when they joined Operation Migration on the journey south. They subsequently 

captured footage of the Parent-Reared releases in the fall of 2016.    

 

● Farzad Sangari is a documentary filmmaker currently making a documentary about Jon 

Mooallem’s book The Wild Ones. In order to capture WCEP’s more recent work (since the book 

was published) he brought a crew to Wisconsin to film the 2016 parent-reared releases. Once 

COT introduced Farzad’s crew to the release teams, they coordinated directly to enable filming 

of all aspects of the releases.  

 

WCEP Media Releases/Articles 

The COT issued no press releases in 2016, instead relying on the press releases issued by the Partners. 

Monthly Project Updates produced by ICF were shared on the social media channels and through the 

Partners’ websites.  

Lisa Gaumnitz wrote an article describing the new Parent-Rearing project that was published in the 

Unison Call newsletter.  

Traditional Media Coverage  

Coverage of Whooping cranes appeared in the following outlets during 2016:  

● LA Times 

● Washington Post 

● Newsweek magazine 

● Wisconsin Public Radio 

● New Scientist  

http://www.latimes.com/nation/la-na-whooping-cranes-20160313-story.html
https://www.washingtonpost.com/news/animalia/wp/2016/02/29/even-people-in-crane-costumes-cant-teach-whooping-cranes-to-be-good-parents/?utm_term=.63c8ed03fadc
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● Milwaukee Journal Sentinel 

● Wisconsin Public Radio 

● Temple Terrace Patch 

● Texas Monthly 

● Star Tribune 

● APG Media of Wisconsin 

● WKOW (ABC TV) 

● Wisconsin Gazette 

● The Sierra Club 

● Audubon Society news (3 articles)  

● Birmingham Now (2 articles)  

● AL.com 

 

WCEP Social Media Sites  

WCEP has social media accounts on both Twitter and Facebook. We currently have around 350 Twitter 

followers and nearly 1,800 Facebook followers. We post updates on Facebook, as well as articles related 

to other endangered species recovery efforts and linking to WCEP partner projects. Social media sites 

provide WCEP with an additional tool to better reach new and existing audiences about the project and 

its partners.  

Through increased usage and exposure, the number of “Likes” on the WCEP Facebook page grew from 

1,509 on 1 January 2016 to 1,785 on 31 December 2016, representing a 18% growth rate over the 12 

months. During 2016 a total of 55 stories were shared/published on the WCEP Facebook Page 

(facebook.com/WhoopingCraneEasternPartnership).  

WCEP primarily uses Twitter to broadcast press releases and updates. During 2016, WCEP sent out 17 

Tweets that garnered 8,074 “impressions” and 45 “engagements.” (An “impression” is defined as a 

Tweet that was delivered to an account, although not necessarily read. The main focus of Twitter for 

WCEP is to get news stories into the hands of like-minded conservation organizations and into 

newsrooms. An “engagement” is a link click, a like, a retweet, or a reply.) Twitter is a free service that is 

very easy to use and takes little time to maintain, thus the COT deems it a worthwhile outreach tool.  

Education and outreach programs and events  

WCEP partners conducted many programs and outreach events designed to raise awareness about 

Whooping Cranes and the EMP reintroduction project. We continued to work with our core audience, as 

well as building our following with outreach events and materials designed to reach non-traditional 

audiences. Presentations about Whooping Cranes were given at schools, assisted living facilities, and 

http://www.jsonline.com/story/news/local/wisconsin/2016/09/15/new-approach-cranes-takes-wing/90377442/
http://www.wpr.org/whooping-crane-reintroduction-effort-shifts-direction
http://patch.com/florida/templeterrace/t-makes-contribution-lowry-park-zoo-teens-4-tampa-bay
http://www.texasmonthly.com/articles/whooping-cranes-texas/
http://www.startribune.com/new-plan-takes-effect-for-wisconsin-whooping-crane-migration/393698451/
http://www.apg-wi.com/new-plan-takes-effect-for-whooping-crane-migration/article_56f55223-50b5-559d-b751-93c3ab91e53f.html
http://www.wkow.com/story/33119917/2016/09/17/new-plan-takes-effect-for-wisconsin-whooping-crane-migration
http://wisconsingazette.com/2016/09/17/no-more-ultralight-aircraft-for-wisconsin-whooping-crane-migration/
http://www.sierraclub.org/sierra/2016-5-september-october/green-life/whooping-crane-migration-changes-course
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other venues.  

Birding and crane-specific festivals are an important part of WCEP outreach. This year WCEP partners 

tabled and presented at the Whooping Crane Festival in Port Aransas, Texas; the Whooping Crane 

Festival in Princeton, Wisconsin; the Sandhill Crane Festival in Lodi, California; International Migratory 

Bird Day in Florida; and the Festival of the Cranes in Decatur, Alabama.  

Operation Migration’s outreach efforts through its Field Journal and social media websites continued to 

reach a wide audience with frequent updates. Other outreach efforts included public tours at the 

International Crane Foundation and at Patuxent Wildlife Research Center.  

This year we continued our relationship with Journey North, an educational website covering several 

migratory species that reaches an audience of over 

150,000 visitors per month. Journey North helps 

foster a personal connection to the Whooping 

Cranes in the EMP through providing in-depth 

information and updates about each individual 

Whooping Crane chick throughout its lifetime. WCEP 

links to these individual histories on the WCEP 

website. Operation Migration continued to fund the 

Whooping Crane component of Journey North, and 

provided them with updates during the fall and 

winter months to help keep the biography pages up 

to date. Journey North’s Whooping Crane website 

pages were viewed almost 160,000 times. In addition 

to their website, regular updates are sent out via 

Facebook (22,000 people), Twitter (5,000 people), and email to roughly 60,000 subscribers. Journey 

North noted that the drop in web use from 250,000 page views in 2015 to 156,877 in 2016 is due to the 

change in fall 2016 migration coverage (from 22 weekly updates in fall 2015 to only 5 monthly updates 

in fall 2016). 

In 2016, we continued a second year of outreach in Alabama. ICF repeated many of the previous year’s 

activities, with outreach events, presence at gun shows and nature festivals, K-12 education, statewide 

radio and television PSAs, and the promotion of the Festival of the Cranes in Alabama, which had over 

4,000 attendees in 2017. In May of 2017, the International Crane Foundation accepted the Regional 

Director’s Award from the U.S. Fish & Wildlife Service Region 2 for our outreach work in Alabama. 

In January of 2016, a young man in Texas shot and killed two Whooping Cranes. He was quickly 

identified by game wardens and his case is proceeding through the criminal justice system. As a result of 
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all the work done by KWCS program, ICF was able to quickly develop and deploy targeted messaging to 

the judge and district attorney involved in the prosecution of this case, and also coordinated a letter 

writing campaign to persuade the judge to impose vigorous sentencing in an effort to deter future 

perpetrators. The result of this work was $25,850 in restitution to be shared among Texas Parks & 

Wildlife Foundation and the International Crane Foundation, 200 hours of community service (the most 

ever ordered by this court), community service time to be spent with Texas Parks & Wildlife and/or the 

U.S. Fish & Wildlife Service, five years’ probation, an order that Frederick turn over all firearms, and the 

rescinding of Frederick’s hunting license for the next five years in all states. Although the restitution 

amount is not as high as we had hoped, the other items were groundbreaking for Texas. The 200 hours 

of community service is one of the highest amounts given in Texas and rescinding the hunting privileges 

in all states is really important as well. The case will serve as an example for future penalties and shows 

that this type of coordinated effort can really pay off. In January of 2017 another Whooping Crane was 

shot in southwestern Indiana. A perpetrator has not yet been identified, but if authorities are able to 

find the person responsible, we can apply our experience from the Texas case to try and help create 

additional deterrence for potential Whooping Crane shooters in the eastern United States. 
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Executive Summary 
 

Whooping Crane (Grus americana) 

  
The current captive population of whooping cranes in North America is 201 birds (105 males, 93 females, 3 
unknown sexes) distributed among ten AZA institutions, one Sustainability Partner, and two additional North 
American facilities.  The Gruiformes Taxon Advisory Group did not set a target size for this population in its 
2014 Regional Collection Plan.  At present, the whooping crane program qualifies as a Green SSP Program 
(>90% gene diversity for 100 years).   
 
Genetic and demographic analyses of the North American Regional Studbook for Whooping Cranes (current to 
01 August 2016) were performed using PopLink 2.3 and PMx,1.4.20160823 resulting in the current Breeding 
and Transfer Plan for this species.  The current gene diversity in the population is 96.75% of that present in the 
founding population.  Gene diversity at 100 years from present is projected to be ~91% if the analytical 
population maintains its size of 153 birds.  At this time the best management strategy for maintaining gene 
diversity in the whooping crane population is managed breeding targeted at equalizing founder representations, 
which is accomplished by breeding animals with low and well-matched mean kinships.  Additional genetic 
management priorities include working with the program’s Population Biologist to balance providing genetically 
diverse birds for release with retaining genetically under-represented birds in the captive population. 
 

Demography 
Current population size (males.females.unknowns) 201 (105.93.3) 
# Animals excluded from management 48 (24.21.3) 
Population size following exclusions 153 (81.72.0) 
Target population size na 
Mean generation time (T; in years) 12.7 
Projected Population Growth Rate (λ) – from life tables (Appendix C) 1.18 
Historic Population Growth Rate (average λ 1967-2015) 1.71 
Recent Population Growth Rate (average λ 2011-2015) 0.99 

 
Genetics 

 2016 Current 
Potential 

Founders 65 0 additional 
Founder genome equivalents (FGE) 15.36 38.22 
Current gene diversity (GD %) 96.75 98.69 
Population mean kinship (MK) 0.0325 ----- 
Mean inbreeding (F) 0.0743 ----- 
% pedigree known before / after assumptions and exclusions 98 / 100 ----- 
% pedigree certain before / after assumptions and exclusions 96 / 98 ----- 
Effective population size/census size ratio (Ne / N) 0.43* ----- 
Years To 90% Gene Diversity 117a ----- 
Years To 10% Loss of GD 178a ----- 
Gene Diversity at 100 Years From Present (%) 91a ----- 

*includes founders 
aprojections based on the current analytical population maintaining its size 

 
This is a 2-year plan.  Analyses suggest that ~12 hatches are needed over the next two years (6 hatches per 
year) to maintain the population at its current size of 163 birds.  Chick production in excess of ~6 hatches per 
year can continue to be used for release or some additional chicks can also be retained to grow the population if 
desired.  Recommendations contained in this breeding and transfer plan supersede those made in earlier 
documents. 
 
Summary Actions:  The Program has provided breeding recommendations for 55 females and requests 17 
transfers to meet institutional needs and establish new breeding pairs.   
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Description of Population Status 
 

Introduction:  The whooping crane (Grus americana) is an iconic, endangered North American species 
characterized by its distinctive white plumage, bugling call, and intricate courtship dance.  Although the wild 
population was believed to number >10,000 birds prior to the European settlement of North America, the 
population experienced dramatic declines in the late 1800s and early 1900s due to over-hunting, habitat loss or 
conversion, and general human disturbance; by 1938 there were only 15 adult birds remaining in the wild.  A 
captive breeding program was initiated for whooping cranes in 1967 at Patuxent Wildlife Research Center 
(Laurel, Maryland).  Subsequent releases of captive-hatched birds have been moderately successful, with the 
wild population now numbering several hundred individuals.  
 
The current captive population of whooping cranes is 201 birds (105 males, 93 females, 3 unknown sexes) 
distributed among ten AZA institutions, two Sustainability Partners, and one additional North American facility.  
The Gruiformes Taxon Advisory Group did not set a target size for this population in its 2014 Regional 
Collection Plan.  At present, the program qualifies as a Green SSP Program (>90% gene diversity for 100 
years).  Genetic and demographic analyses of the North American Regional Studbook for Whooping Cranes 
(current to 01 August 2016) were performed using PopLink 2.3 and PMx,1.1.20160823 resulting in the current 
Breeding and Transfer Plan.  Recommendations contained in this plan supersede those in previous documents.   
 
Conservation Status:  IUCN Red List – Endangered; USFWS – Endangered; CITES – Appendix I 
 
Analytical Population:  The population size at the time of analyses was 201 birds (105 males, 93 females, 3 
unknown sexes).  A total of 10 birds (3 males, 7 females) were excluded as potential breeders and from genetic 
analyses due to advanced age, medical concerns, or non-laying status (Appendix D).  An additional 38 chicks 
(21 males, 14 females, 3 unknown sexes) from 2016 were excluded because they are intended for release 
(Appendix D).   
 
The majority of birds that founded the captive population originated from eggs collected from wild nesting sites 
at Wood Buffalo National Park.  The wild adults associated with each nesting site have been entered into the 
studbook and assigned as the parents of the offspring that resulted from those nesting sites.  Thus, the majority 
of the captive population’s genetic founders are the wild adults that contributed offspring to the captive 
population (rather than the offspring themselves, which were the true demographic founders of the captive 
population).  The wild parents of the birds used to initiate the captive population were assumed to be unrelated 
when they were entered into the studbook, even though they almost certainly shared some amount of ancestry.  
Because the captive population was initiated after the wild population started to recover from its bottleneck in 
the late 1960’s, the number of wild birds that contributed to the captive population (the genetic founders) is 
larger than the wild population size during the height of the bottleneck.  The paternity of a small number of 
hatches has not yet been resolved through molecular testing, leaving a small percentage of the known pedigree 
uncertain (Appendix A).   
 
Prior to exclusions, the population’s pedigree was 98% known and 96% certain.  An empirical kinship file 
(Appendix F) was provided by Ken Jones (University of Colorado - Denver) to overlay on the population’s 
pedigree to estimate relationships among genetic founders (which decreased gene diversity from 97.87% to 
96.75%).  After empirical kinships were applied and exclusions were removed, the potential breeding population 
of 153 birds (81 males, 72 females) had a pedigree that was 100% known and 98% certain. 
 
Demography:  Studbook records indicate that small numbers of whooping cranes were first held in North 
American institutions in the 1940s (Figure 1).  It wasn’t until the captive population was founded at the Patuxent 
Wildlife Research Center in 1967 however, that the species began to be held in significant numbers.  The 
population has steadily grown since that time (average λ 1967-2015 = 1.71), with recent growth averaging 2% 
per year (average λ 2006-2015 = 1.02).  Growth has been due almost entirely to successful captive breeding 
(Figure 2), although egg collections from the wild persisted until 1998 to bolster the captive population’s size and 
founding base. Based on current life tables (Appendix C), the analytical population has a projected growth rate 
of 18% per year (projected λ = 1.18). 
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According to studbook data, both male and female whooping cranes can live into their 30s or 40s; the oldest 
recorded male died at 46 years of age (SB# 1031) and the oldest recorded female is still living at 45 years of 
age (SB# 1053).  Current life tables used for demographic analyses (Appendix C) indicate first-year mortality is 
25% for males and 27% for females.  Survival statistics (www.aza.org/survival-stats/) indicate that median life 
expectancy, assuming first-year survival, is 28.4 years (50% of animals die before these ages and 50% die 
after).  Studbook records indicate that both males and females are reproductive starting at ~3 years of age.  The 
oldest male on record to successfully produce offspring was 40 years of age (SB# 1041) and the oldest female 
was 30 years of age (SB# 1053).  Females lay one or two eggs per clutch. 
 
The age structure of the whooping crane population is 
generally columnar (Figure 3), which is common for a 
long-lived species.  The analytical population exhibits a 
slight sex-bias, with 1.125 males present for every female.  
Because this species breeds in monogamous pairs, care 
should be taken to maintain an even sex ratio in the 
potential breeding population.  Although captive 
reproduction has been quite successful, in recent years 
the majority of chicks produced have been released back 
into the wild.  This has impacted the youngest age classes 
in the analytical population, which now have few 
individuals.  The SSP recommends holding back a larger 
number of chicks in the coming years to reinforce a more 
robust age structure for the analytical population.  A 
robust structure does not have to be strongly pyramidal, 
but shouldn’t contain gaps in the youngest age classes 
and should generally include more young individuals that 
will soon move into reproductive age classes. 
 
The Gruiformes Taxon Advisory Group has not set a target size for this population.  After the 2016 chicks that 
are intended for release were removed from the population, the population’s size was 163 birds.  Demographic 
analyses based on current life tables indicate that ~12 hatches are needed over the next two years (6 hatches 
per year) to maintain the population at that size.  The population averaged ~38 hatches per year from 2011-
2015, indicating that the recent rate of reproduction is more than sufficient to maintain the current population 
size.  In the recent past, most chicks produced by the program have been released back into the wild and the 
captive population has remained approximately equal in size (average λ 2011-2015 = 0.99).  Chick production in 
excess of ~6 hatches per year can continue to be used for release or some additional chicks can also be 
retained to grow the population if desired.   
 

Figure 1.  Census of whooping cranes in current holding 
institutions from 1940 to 2015, by sex. 
 
 

Figure 3.  Age distribution of the analytical whooping 
crane population.  The depicted population includes 
81 males and 72 females.  Excluded birds (48 total; 
38 are chicks for release) are not shown. 

Figure 2.  Census of whooping cranes in current holding 
institutions from 1940 to 2015, by hatch type. 
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Genetics:  The studbook pedigree indicates that the analytical whooping crane population is descended from 
65 founders with no potential founders still remaining (Figure 4).  The gene diversity of the population is 96.75%, 
which is equivalent to that found in approximately 15 unrelated animals (FGE = 15.36).   
 

Genetics Summary 

 2011 2016 Current 
Potential 

Number of Founders 63 65 0 additional 
Founder Genome Equivalents (FGE) 21.8 15.36 38.22 
Gene Diversity Retained (%) 97.7 96.75 98.69 
Population Mean Kinship 0.023 0.0325 ----- 
Mean Inbreeding (F) 0.005 0.0743 ----- 
% Known Pedigree  

Before/After Assumptions Exclusions na / 99 98 / 100 ----- 
% Certain Pedigree  

Before/After Assumptions and Exclusions na 96 / 98 ----- 

Ne/N 0.33 0.43* ----- 
Years To 90% Gene Diversity  na 117b ----- 
Years To 10% Loss of GD na 178b ----- 
Gene Diversity at 100 Years From Present (%) >90a 91b ----- 

*includes founders 
acited in 2011 Master Plan document 
bprojections based on the current analytical population maintaining its size 

 
Typical AZA program goals include thresholds for tolerance of gene diversity loss over time; 90% gene diversity 
retention for 100 years is not an uncommon management goal. Decreases in gene diversity below 90% of that 
in the founding population have been associated with increasingly compromised reproduction by, among other 
factors, lower hatch weights, smaller clutch sizes, and greater neonatal mortality.  The whooping crane pedigree 
yields a current gene diversity of 96.75%, which is projected to decline to 91.0% over the next 100 years if the 
current analytical population maintains its size of 153 birds.  For comparison, if the analytical population were to 
grow at its projected growth rate of 18% per year to a target size of 168 birds (current size + 10%), the 
population is projected to retain 91.5% for 100 years.  These projections suggest that the current analytical 
population should be genetically robust over the long-term and only large changes to input parameters can be 
expected to have notable impacts on projection outcomes. 
 
At this time the best management strategy for 
maintaining gene diversity in the whooping crane 
population is managed breeding targeted at 
equalizing founder representations, which is 
accomplished by breeding animals with low and 
well-matched mean kinships.  Founder 
representations in the population are currently 
highly skewed (Figure 4); more equal 
representations would retain more gene diversity.  
Although developing and following appropriate 
breeding recommendations are the initial steps to 
good genetic management, selecting chicks to 
retain in the population, rather than to release, is a 
second critical component of retaining gene 
diversity.  Selection for release vs. retention is best 
accomplished through consultation with the 
program’s Population Biologist, using an updated 
studbook.  The best “genetic holdbacks” will be 
chicks that have a low average mean kinship (few relatives in the population) and are the descendants of under-
represented founders.  With help from the program’s Population Biologist, the SSP can balance providing 
genetically diverse birds for release with retaining genetically under-represented birds in the captive population.  
 

Figure 4. Graph illustrating the distribution of founder 
representations in the analytical whooping crane population.   
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Management Strategy: The current, formally managed population of captive whooping cranes is 201 birds (105 
males, 93 females, 3 unknown sexes) distributed among ten AZA institutions, two Sustainability Partners, and 
one additional North American facility.  After the 2016 chicks that are intended for release were removed from 
the population, the population’s size was 163 birds.  Demographic analyses indicate that ~12 hatches are 
needed over the next two years (6 hatches per year) to maintain the population at a size of 163 birds.  Chick 
production in excess of ~6 hatches per year can continue to be used for release or additional chicks can also be 
retained to grow the population if desired.  The population averaged ~38 hatches per year from 2011-2015, 
indicating that the recent rate of reproduction is more than sufficient to maintain the current population size.   
 
As with most AZA-managed programs, pairings have been prioritized to maintain or increase gene diversity 
through considerations of mean kinship, avoidance of inbreeding, and differences in sire and dam mean 
kinships.  At this time the best management strategy for maintaining gene diversity in the whooping crane 
population is managed breeding targeted at equalizing founder representations, which is accomplished by 
breeding animals with low and well-matched mean kinships.  Recommendations contained in this Breeding and 
Transfer Plan supersede those made in earlier plans. 
 
This is a 2-year plan (2016-2017).  Although another full set of recommendations will not be produced until 
2018, interim recommendations will continue to be made as needed.  Please promptly report any hatches or 
deaths to the Program Coordinator, so that interim recommendations can be based on accurate population data. 
 
At this time, the program: 
 

1. Recommends 55 females for unrestricted breeding at institutional discretion.   
 
2. Recommends 17 transfers to meet institutional needs and establish new breeding pairs.   

 
3. Recognizes that although every effort was made to provide transfer and pairing 

recommendations that would not have significant negative impacts on egg availability for 
reintroduction programs, a short term net reduction in productivity of captive females may be 
observed. Individual institutions should evaluate potential annual loss of productivity and consider 
implementing recommendations over the next two years to minimize impact on recovery efforts. Please 
contact the SSP Coordinator to address any concerns related to recommendation impacts on 
productivity. 
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Summary of Breeding and Transfer Recommendations 
 

ID Location Sex Age Disposition Location Breeding With Notes 
1053 PATUXENT F 45 HOLD PATUXENT DO NOT BREED   excluded 
1098 BARABOO F 34 HOLD BARABOO DO NOT BREED   excluded 
1100 BARABOO M 34 HOLD BARABOO BREED WITH 1263   
1101 BARABOO F 34 HOLD BARABOO BREED WITH 1189, 2389   
1114 PATUXENT M 33 HOLD PATUXENT BREED WITH   excluded 
1119 PATUXENT F 33 HOLD PATUXENT BREED WITH 1436   
1127 PATUXENT M 32 HOLD PATUXENT BREED WITH 1154, 1201   
1130 PATUXENT M 32 HOLD PATUXENT DO NOT BREED     
1133 PATUXENT M 32 SEND TO LOWRY DO NOT BREED     
1135 PATUXENT F 31 SEND TO LOWRY DO NOT BREED   excluded 
1136 PATUXENT F 31 HOLD PATUXENT DO NOT BREED     
1137 BARABOO F 31 HOLD BARABOO DO NOT BREED   excluded 
1138 BARABOO M 31 HOLD BARABOO BREED WITH 2001   
1140 BARABOO F 31 HOLD BARABOO DO NOT BREED     
1142 PATUXENT F 31 HOLD PATUXENT DO NOT BREED     
1144 PATUXENT M 30 HOLD PATUXENT BREED WITH 1218   
1147 PATUXENT M 29 HOLD PATUXENT BREED WITH 1756   
1154 PATUXENT F 29 HOLD PATUXENT BREED WITH 1127   
1156 AUDUB SSC F 28 HOLD AUDUB SSC BREED WITH 1614  
1161 PATUXENT M 28 HOLD PATUXENT DO NOT BREED     
1164 PATUXENT F 28 HOLD PATUXENT BREED WITH 1165   
1165 PATUXENT M 28 HOLD PATUXENT BREED WITH 1164   
1167 PATUXENT F 28 HOLD PATUXENT BREED WITH 2015   
1168 PATUXENT F 28 HOLD PATUXENT BREED WITH 1420   
1175 SAN ANTON M 27 HOLD SAN ANTON BREED WITH 1188  
1180 BARABOO M 27 HOLD BARABOO BREED WITH 1440   
1182 BARABOO M 27 HOLD BARABOO BREED WITH 1194   
1185 CALGARY F 26 HOLD CALGARY BREED WITH 1855  
1187 PATUXENT M 26 HOLD PATUXENT DO NOT BREED     
1188 SAN ANTON F 26 HOLD SAN ANTON BREED WITH 1175  
1189 BARABOO M 26 HOLD BARABOO BREED WITH 1101, 1193   
1190 BARABOO M 26 HOLD BARABOO BREED WITH 1195   
1193 BARABOO F 26 HOLD BARABOO BREED WITH 1189, 1829   
1194 BARABOO F 26 HOLD BARABOO BREED WITH 1182   
1195 BARABOO F 26 HOLD BARABOO BREED WITH 1190, 2046   
1199 BARABOO M 26 HOLD BARABOO BREED WITH 1735   
1201 PATUXENT F 25 HOLD PATUXENT BREED WITH 1127   
1202 CALGARY F 25 HOLD CALGARY BREED WITH 1206  
1210 PATUXENT F 25 HOLD PATUXENT BREED WITH 1585   
1216 CALGARY M 24 HOLD CALGARY BREED WITH 1202  
1217 CALGARY M 24 HOLD CALGARY BREED WITH 1872  
1218 NZP-WASH F 24 SEND TO PATUXENT BREED WITH 1144  
1219 BARABOO F 24 HOLD BARABOO BREED WITH 1731, 1441   
1235 PATUXENT M 24 HOLD PATUXENT DO NOT BREED     
1244 PATUXENT M 24 HOLD PATUXENT DO NOT BREED     
1254 AUDUB SSC M 23 HOLD AUDUB SSC DO NOT BREED    
1256 CALGARY M 23 HOLD CALGARY BREED WITH 1293  
1261 CALGARY F 23 HOLD CALGARY BREED WITH 1840  
1263 BARABOO F 23 HOLD BARABOO BREED WITH 1100, 1829   
1267 CALGARY M 23 HOLD CALGARY DO NOT BREED    
1292 PATUXENT F 23 HOLD PATUXENT BREED WITH 1585   
1293 CALGARY F 23 HOLD CALGARY BREED WITH 1256  
1294 AUDUB SSC M 22 HOLD AUDUB SSC BREED WITH 1368  
1313 PATUXENT F 22 HOLD PATUXENT DO NOT BREED     
1340 PATUXENT M 21 HOLD PATUXENT DO NOT BREED     
1357 PATUXENT M 21 HOLD PATUXENT DO NOT BREED     
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ID Location Sex Age Disposition Location Breeding With Notes 
1366 PATUXENT F 21 HOLD PATUXENT BREED WITH 1422, 1775   
1368 AUDUB SSC F 21 HOLD AUDUB SSC BREED WITH 1294  
1386 CALGARY M 21 HOLD CALGARY BREED WITH 2231  
1420 PATUXENT M 20 HOLD PATUXENT BREED WITH 1168   
1422 PATUXENT M 20 HOLD PATUXENT BREED WITH 1366   
1423 PATUXENT M 20 SEND TO CALGARY BREED WITH 1928   
1424 PATUXENT F 20 HOLD PATUXENT BREED WITH 1997   
1434 CALGARY M 20 HOLD CALGARY DO NOT BREED    
1436 BARABOO M 20 SEND TO  PATUXENT BREED WITH 1119   
1439 BARABOO M 20 HOLD BARABOO BREED WITH 1440   
1440 BARABOO F 20 HOLD BARABOO BREED WITH 1180, 1439   
1441 BARABOO M 20 HOLD BARABOO BREED WITH 1219   
1504 PATUXENT F 18 HOLD PATUXENT DO NOT BREED   excluded 
1535 BARABOO F 17 HOLD BARABOO DO NOT BREED     
1548 PATUXENT F 17 HOLD PATUXENT BREED WITH 1945   
1579 AUDUB SSC F 16 HOLD AUDUB SSC DO NOT BREED   excluded 
1580 AUDUBON M 16 HOLD AUDUBON BREED WITH 1639  
1581 PATUXENT M 16 HOLD PATUXENT BREED WITH 1637   
1582 PATUXENT F 16 HOLD PATUXENT DO NOT BREED   excluded 
1585 NZP-WASH M 16 SEND TO PATUXENT BREED WITH 1201  
1588 AUDUB SSC M 16 HOLD AUDUB SSC DO NOT BREED    
1593 PATUXENT F 16 HOLD PATUXENT BREED WITH 1945   
1597 PATUXENT M 16 HOLD PATUXENT DO NOT BREED   excluded 
1614 AUDUB SSC M 16 HOLD AUDUB SSC BREED WITH 1156  
1615 PATUXENT M 16 HOLD PATUXENT DO NOT BREED     
1618 HOMOSASSA F 15 HOLD HOMOSASSA DO NOT BREED    
1619 LOWRY F 15 SEND TO SCOT NECK DO NOT BREED    
1629 STONEHAM M 15 HOLD STONEHAM BREED WITH 2230  
1633 HOMOSASSA M 15 HOLD HOMOSASSA DO NOT BREED    
1637 PATUXENT F 15 HOLD PATUXENT BREED WITH 1581   
1639 AUDUBON F 15 HOLD AUDUBON BREED WITH 1580  
1665 PATUXENT F 14 HOLD PATUXENT DO NOT BREED     
1691 PATUXENT M 14 HOLD PATUXENT BREED WITH 1789   
1717 PATUXENT M 13 HOLD PATUXENT BREED WITH 1889   
1725 PATUXENT F 13 HOLD PATUXENT BREED WITH 1798   
1726 CALGARY M 13 HOLD CALGARY DO NOT BREED    
1731 BARABOO M 13 HOLD BARABOO BREED WITH 1219, 1735   
1735 BARABOO F 13 HOLD BARABOO BREED WITH 1199, 1731   
1737 PATUXENT M 13 HOLD PATUXENT DO NOT BREED     
1752 PATUXENT F 12 HOLD PATUXENT DO NOT BREED     
1753 PATUXENT F 12 HOLD PATUXENT BREED WITH 2044   
1756 PATUXENT F 12 HOLD PATUXENT BREED WITH 1147   
1766 PATUXENT F 12 HOLD PATUXENT BREED WITH 2213   
1772 SAN ANTON M 12 SEND TO JACKSONVL DO NOT BREED    
1773 CALGARY F 12 HOLD CALGARY BREED WITH 1929  
1775 PATUXENT M 12 HOLD PATUXENT BREED WITH 1366   
1789 PATUXENT F 11 HOLD PATUXENT BREED WITH 1691   
1798 PATUXENT M 11 HOLD PATUXENT BREED WITH 1725   
1810 PATUXENT F 11 HOLD PATUXENT BREED WITH 1946   
1813 SAN ANTON F 11 SEND TO JACKSONVL DO NOT BREED    
1814 SAN ANTON M 11 HOLD SAN ANTON BREED WITH 2042  
1829 BARABOO M 11 HOLD BARABOO BREED WITH 1193, 1263   
1830 BARABOO F 11 HOLD BARABOO BREED WITH 2046   
1840 PATUXENT M 10 SEND TO CALGARY BREED WITH 1261   
1847 PATUXENT M 10 HOLD PATUXENT DO NOT BREED     
1854 PATUXENT F 10 HOLD PATUXENT DO NOT BREED     
1855 CALGARY M 10 HOLD CALGARY BREED WITH 1185  
1856 CALGARY M 10 HOLD CALGARY BREED WITH 2069  
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ID Location Sex Age Disposition Location Breeding With Notes 
1858 BARABOO F 10 HOLD BARABOO BREED WITH 2168   
1860 AUDUB SSC M 10 HOLD AUDUB SSC SEE NOTES    
1863 AUDUB SSC F 10 HOLD AUDUB SSC SEE NOTES    
1866 JACKSONVL M 10 SEND TO PATUXENT BREED WITH 1870  
1868 BARABOO M 10 SEND TO  PATUXENT BREED WITH 1983   
1869 MILWAUKEE M 10 HOLD MILWAUKEE DO NOT BREED    
1870 JACKSONVL F 10 SEND TO PATUXENT BREED WITH 1866  
1872 CALGARY F 10 HOLD CALGARY BREED WITH 1217  
1888 LOWRY M 9 SEND TO BARABOO BREED WITH 2060  
1889 PATUXENT F 9 HOLD PATUXENT BREED WITH 1717   
1897 PATUXENT F 9 HOLD PATUXENT BREED WITH 1990   
1901 PATUXENT M 9 HOLD PATUXENT DO NOT BREED     
1928 CALGARY F 9 HOLD CALGARY BREED WITH 1423  
1929 CALGARY M 9 HOLD CALGARY BREED WITH 1773  
1940 MILWAUKEE F 8 HOLD MILWAUKEE DO NOT BREED    
1945 PATUXENT M 8 HOLD PATUXENT BREED WITH 1548, 1593   
1946 PATUXENT M 8 HOLD PATUXENT BREED WITH 1810   
1949 PATUXENT M 8 HOLD PATUXENT BREED WITH 2031   
1983 PATUXENT F 7 HOLD PATUXENT BREED WITH 1868   
1990 PATUXENT M 7 HOLD PATUXENT BREED WITH 1897   
1997 PATUXENT M 7 HOLD PATUXENT BREED WITH 1424   
2001 BARABOO F 7 HOLD BARABOO BREED WITH 1138   
2008 SCOT NECK M 7 HOLD SCOT NECK DO NOT BREED    
2015 PATUXENT M 6 HOLD PATUXENT BREED WITH 1167   
2031 PATUXENT F 6 HOLD PATUXENT BREED WITH 1949   
2042 PATUXENT F 6 SEND TO SAN ANTON BREED WITH 1814   
2044 PATUXENT M 6 HOLD PATUXENT BREED WITH 1753   
2046 PATUXENT M 6 SEND TO BARABOO BREED WITH 1195, 1830   
2060 BARABOO F 6 HOLD BARABOO BREED WITH 1888   
2069 CALGARY F 6 HOLD CALGARY BREED WITH 1856  
2120 PATUXENT F 5 HOLD PATUXENT BREED WITH 2122   
2122 PATUXENT M 5 HOLD PATUXENT BREED WITH 2120   
2166 BARABOO F 4 HOLD BARABOO BREED WITH 2224   
2168 BARABOO M 4 HOLD BARABOO BREED WITH 1858   
2172 BARABOO F 4 SEE NOTES SEE NOTES SEE NOTES    
2213 PATUXENT M 3 HOLD PATUXENT BREED WITH 1766   
2221 BARABOO F 3 HOLD BARABOO BREED WITH 2283   
2224 BARABOO M 3 HOLD BARABOO BREED WITH 2166   
2230 CALGARY F 3 SEND TO STONEHAM BREED WITH 1629  
2231 CALGARY F 3 HOLD CALGARY BREED WITH 1386  
2244 PATUXENT M 2 HOLD PATUXENT DO NOT BREED   excluded 
2283 BARABOO M 1 HOLD BARABOO BREED WITH 2221   
2299 PATUXENT F 1 HOLD PATUXENT DO NOT BREED     
2343 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 
2344 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 
2346 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2347 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 
2348 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2350 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2351 PATUXENT F 0 HOLD PATUXENT DO NOT BREED     
2352 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2353 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2354 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2355 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2356 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2357 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 
2358 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 
2359 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 



 

This managed program is currently a Green SSP and subject to AZA Full Participation and Non-Member Participation policies. 
 

Whooping Crane (Grus americana) – SSP 2017 Final 
11 

ID Location Sex Age Disposition Location Breeding With Notes 
2360 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2361 PATUXENT F 0 HOLD PATUXENT DO NOT BREED     
2362 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2363 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2364 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2366 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2368 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 
2369 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 
2370 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 
2371 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2372 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2373 PATUXENT U 0 RELEASE  DO NOT BREED   excluded 
2374 PATUXENT U 0 RELEASE  DO NOT BREED   excluded 
2375 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 
2376 PATUXENT F 0 RELEASE  DO NOT BREED   excluded 
2377 PATUXENT U 0 RELEASE  DO NOT BREED   excluded 
2378 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2379 PATUXENT M 0 RELEASE  DO NOT BREED   excluded 
2380 BARABOO F 0 RELEASE  DO NOT BREED   excluded 
2381 BARABOO M 0 RELEASE  DO NOT BREED   excluded 
2382 BARABOO M 0 RELEASE  DO NOT BREED   excluded 
2383 BARABOO F 0 RELEASE  DO NOT BREED   excluded 
2385 BARABOO M 0 RELEASE  DO NOT BREED   excluded 
2386 BARABOO M 0 RELEASE  DO NOT BREED   excluded 
2387 BARABOO F 0 RELEASE  DO NOT BREED   excluded 
2388 BARABOO M 0 HOLD BARABOO DO NOT BREED     
2389 BARABOO M 0 HOLD BARABOO BREED WITH 1101   
2390 CALGARY M 0 HOLD CALGARY DO NOT BREED    
2391 CALGARY M 0 HOLD CALGARY DO NOT BREED    



 

This managed program is currently a Green SSP and subject to AZA Full Participation and Non-Member Participation policies. 
 

Whooping Crane (Grus americana) – SSP 2017 Final 
12 

Recommendations by Institution 
 
 
AUDUBON 
            Audubon Zoo 
            New Orleans, LA 
 
Institutional Notes:  Nearly all females in the potential breeding population have been given breeding 
recommendations to maximize chick production for release; only a fraction of these females need to produce 
offspring to maintain the captive population’s current size.  Breed your female at your discretion, while 
considering your breeding and holding capacity.  Discuss any questions or concerns with the SSP Coordinator. 
 
ID Local ID Sex Age Disposition Location Breeding With Notes 
1580 100423 M 16 HOLD AUDUBON BREED WITH 1639  
1639 100383 F 15 HOLD AUDUBON BREED WITH 1580  
 
 
 
 
 
 
 
 
AUDUB SSC 
            Audubon Species Survival Center 
            New Orleans, LA 
 
Institutional Notes:  Nearly all females in the potential breeding population have been given breeding 
recommendations to maximize chick production for release; only a fraction of these females need to produce 
offspring to maintain the captive population’s current size.  Breed your females at your discretion, while 
considering your breeding and holding capacity.  Discuss any questions or concerns with the SSP Coordinator. 
 
M1860 x F1863 are currently paired; F1863 has some health issues that are improving.  This pair can breed at 
institutional discretion.  There has been some discussion about adding a new breeding pair to your facility.  If 
desired, M1990 x F1897 could be transferred from PATUXENT.  Please discuss this possibility with the SSP 
Coordinator and that institution.    
 

ID Local ID Sex Age Disposition Location Breeding With Notes 
1156 152 F 28 HOLD AUDUB SSC BREED WITH 1614  
1254 149 M 23 HOLD AUDUBSSC DO NOT BREED   
1294 19498 M 22 HOLD AUDUB SSC BREED WITH 1368  
1368 187 F 21 HOLD AUDUB SSC BREED WITH 1294  
1579 185 F 16 HOLD AUDUB SSC DO NOT BREED  excluded 
1588 203 M 16 HOLD AUDUB SSC DO NOT BREED   
1614 303 M 16 HOLD AUDUB SSC BREED WITH 1156  
1860 299 M 10 HOLD AUDUB SSC SEE NOTES   
1863 300 F 10 HOLD AUDUB SSC SEE NOTES   
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BARABOO 
            International Crane Foundation 
            Baraboo, WI 
 
Institutional Notes:  Nearly all females in the potential breeding population have been given breeding 
recommendations to maximize chick production for release; only a fraction of these females need to produce 
offspring to maintain the captive population’s current size.  Breed your females at your discretion, while 
considering your breeding and holding capacity.  Discuss any questions or concerns with the SSP Coordinator. 
 
Update from Draft:  F2172 has been sent to YULEE for pairing with a wild male; if compatible that pair will be 
released and F2172 will be removed from the SSP. 
 
Some recommendations have changed following institutional feedback and a re-analysis of the data.  
The SSP recognizes that not all recommendations can now be attempted during the 2017 breeding 
season – for recommendations where this is the case, previous recommendations are still valid.  Please 
discuss any remaining questions you have about recommendations for the 2017 and 2018 breeding 
seasons with the SSP Coordinator and Population Biologist.  Further modifications can still be made 
between the prior to the 2018 breeding season if desired. 
 
Existing Pairs:   
M1100 x F1263:  Pair produces eggs, but breaks them, and male gives poor sperm samples.  This pair can 
breed naturally (or AI female with M1100) or female can receive AI from M1829 (M1829 also recommended to 
breed with F1193).  F1263 is genetically over-represented and a low priority for breeding, but M1100 is 
genetically valuable.   
 
M1180 x F1440:  Pair produces eggs and can raise chicks.  Male gives poor sperm samples.  This pair can 
breed naturally (or AI female with M1180) or female can receive AI from M1439.  
 
M1189 x F1193:  Pair produces eggs and can raise chicks.  F1193 is a high genetic priority for breeding but not 
an optimal mk match for M1189.  This pair can breed naturally (or via AI) for now or M1189 could be used for AI 
with F1101.  If needed, F1193 can receive AI from M1829 (M1829 also recommended for AI with F1263). 
 
M1190 x F1195:  Pair produces eggs.  This pair can breed naturally (or AI female with M1190) or female can 
receive AI with incoming M2046 from PATUXENT (M2046 also recommended to breed with F1830).   
 
M1199 x F1735:  Pair produces eggs and can raise chicks.  This pair can breed naturally (or AI female with 
M1199) or female can receive AI from M1731 (M1731 also recommended to breed with F1219). 
 
M1731 x F1219:  Pair produces eggs and can raise chicks.  This pair can breed naturally (or AI female with 
M1731) or female can receive AI from M1441 (M1731 also recommend to breed with F1735).   
 
M1441 x F1535:  Display pair.  Male can be used for AI with F1219 if needed. 
 
F2172 x F2221:  Female pair.  F2172 is a genetic priority for breeding – if possible, try to pair with M2283 for 
breeding. 
 
New Behavioral Pair Recommendations: 
F1194:  Inconsistent egg layer, high genetic priority.  Try pairing with M1182 for natural breeding or AI. 
F1858:  Try behavioral pairing with M2168 for either natural breeding or AI. 
F2060:  Try behavioral pairing with incoming M1888 from LOWRY for either natural breeding or AI. 
F1101:  Re-pair with M1829, but F1101 should receive AI from M1189, or M2389.   
F2001:  Try behavioral pairing with M1138 for either natural breeding or AI. 
F2166:  Try behavioral pairing with M2224 for either natural breeding or AI. 
F1830:  Try behavioral pairing with incoming M2046 from PATUXENT for either natural breeding or AI.   
F2221:  Try behavioral pairing with M2283 for either natural breeding or AI. 
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ID Local ID Sex Age Disposition Location Breeding With Notes 
1098 130008 F 34 HOLD BARABOO DO NOT BREED  excluded 
1100 130005 M 34 HOLD BARABOO BREED WITH 1263   
1101 130011 F 34 HOLD BARABOO BREED WITH 1189, 2389   
1137 130019 F 31 HOLD BARABOO DO NOT BREED  excluded 
1138 130012 M 31 HOLD BARABOO BREED WITH 2001   
1140 130014 F 31 HOLD BARABOO DO NOT BREED    
1180 130027 M 27 HOLD BARABOO BREED WITH 1440   
1182 130028 M 27 HOLD BARABOO BREED WITH 1194   
1189 130029 M 26 HOLD BARABOO BREED WITH 1101, 1193   
1190 130031 M 26 HOLD BARABOO BREED WITH 1195   
1193 130033 F 26 HOLD BARABOO BREED WITH 1189, 1829   
1194 130034 F 26 HOLD BARABOO BREED WITH 1182   
1195 130035 F 26 HOLD BARABOO BREED WITH 1190, 2046   
1199 130039 M 26 HOLD BARABOO BREED WITH 1735   
1219 13-046 F 24 HOLD BARABOO BREED WITH 1731, 1441   
1263 130071 F 23 HOLD BARABOO BREED WITH 1100, 1829   
1436 130112 M 20 SEND TO  PATUXENT BREED WITH 1119   
1439 130115 M 20 HOLD BARABOO BREED WITH 1440   
1440 130116 F 20 HOLD BARABOO BREED WITH 1180, 1439   
1441 130117 M 20 HOLD BARABOO BREED WITH 1219   
1535 130144 F 17 HOLD BARABOO DO NOT BREED    
1731 13-176 M 13 HOLD BARABOO BREED WITH 1219, 1735   
1735 13-180 F 13 HOLD BARABOO BREED WITH 1199, 1731   
1829 13-280 M 11 HOLD BARABOO BREED WITH 1193, 1263   
1830 13-281 F 11 HOLD BARABOO BREED WITH 2046   
1858 13-282 F 10 HOLD BARABOO BREED WITH 2168   
1868 13-218 M 10 SEND TO  PATUXENT BREED WITH 1983   
2001 13-254 F 7 HOLD BARABOO BREED WITH 1138   
2060 13-278 F 6 HOLD BARABOO BREED WITH 1888   
2166 13-295 F 4 HOLD BARABOO BREED WITH 2224   
2168 13-297 M 4 HOLD BARABOO BREED WITH 1858   
2172 13-301 F 4 SEE NOTES SEE NOTES SEE NOTES    
2221 13-311 F 3 HOLD BARABOO BREED WITH 2283   
2224 13-313 M 3 HOLD BARABOO BREED WITH 2166   
2283 13-328 M 1 HOLD BARABOO BREED WITH 2221   
2380 130336 F 0 RELEASE  DO NOT BREED  excluded 
2381 130337 M 0 RELEASE  DO NOT BREED  excluded 
2382 130338 M 0 RELEASE  DO NOT BREED  excluded 
2383 130339 F 0 RELEASE  DO NOT BREED  excluded 
2385 130341 M 0 RELEASE  DO NOT BREED  excluded 
2386 130342 M 0 RELEASE  DO NOT BREED  excluded 
2387 130343 F 0 RELEASE  DO NOT BREED  excluded 
2388 130344 M 0 HOLD BARABOO DO NOT BREED    
2389 130345 M 0 HOLD BARABOO BREED WITH 1101   

1888 206107 M 9 RECEIVE 
FROM LOWRY BREED WITH 2060   

2046 10039 M 6 RECEIVE 
FROM PATUXENT BREED WITH 1195, 1830   
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CALGARY 
            Calgary Zoo 
            Calgary, Alberta, Canada 
 
Institutional Notes:  Nearly all females in the potential breeding population have been given breeding 
recommendations to maximize chick production for release; only a fraction of these females need to produce 
offspring to maintain the captive population’s current size.  Breed your females at your discretion, while 
considering your breeding and holding capacity.  Discuss any questions or concerns with the SSP Coordinator. 
 
Please pursue the possibility of exporting a female to STONEHAM with the SSP Coordinator and that institution. 
 
Some recommendations have changed following institutional feedback and a re-analysis of the data.  
The SSP recognizes that not all recommendations can now be attempted during the 2017 breeding 
season – for recommendations where this is the case, previous recommendations are still valid.  Please 
discuss any remaining questions you have about recommendations for the 2017 and 2018 breeding 
seasons with the SSP Coordinator and Population Biologist.  Further modifications can still be made 
between the prior to the 2018 breeding season if desired. 
 
Pairs with BREED recommendations:   
 
M1256 x F1293:  existing pair 
M1929 x F1773:  existing pair 
M1216 x F1202:  existing pair 
M1423 x F1928:  re-pair genetically valuable female with import from PATUXENT 
M1840 x F1261:  re-pair female with import from PATUXENT 
M1217 x F1872:  re-par genetically valuable female with better mk match 
M1855 x F1185:  existing mates displaced; genetically over-represented, low priority pair 
M1386 x F2231:  pair genetically valuable female; this would be a new pair 
M1856 x F2069:  lower priority; both birds genetically well-represented 
 

ID Local ID Sex Age Disposition Location Breeding With Notes 
1185 209899 F 26 HOLD CALGARY BREED WITH 1855  
1202 210059 F 25 HOLD CALGARY BREED WITH 1206  
1216 210437 M 24 HOLD CALGARY BREED WITH 1202  
1217 210438 M 24 HOLD CALGARY BREED WITH 1872  
1256 210435 M 23 HOLD CALGARY BREED WITH 1293  
1261 210436 F 23 HOLD CALGARY BREED WITH 1840  
1267 210655 M 23 HOLD CALGARY DO NOT BREED   
1293 210657 F 23 HOLD CALGARY BREED WITH 1256  
1386 211095 M 21 HOLD CALGARY BREED WITH 2231  
1434 105341 M 20 HOLD CALGARY DO NOT BREED   
1726 106312 M 13 HOLD CALGARY DO NOT BREED   
1773 107879 F 12 HOLD CALGARY BREED WITH 1929  
1855 107303 M 10 HOLD CALGARY BREED WITH 1185  
1856 107306 M 10 HOLD CALGARY BREED WITH 2069  
1872 107878 F 10 HOLD CALGARY BREED WITH 1217  
1928 107728 F 9 HOLD CALGARY BREED WITH 1423  
1929 107746 M 9 HOLD CALGARY BREED WITH 1773  
2069 108704 F 6 HOLD CALGARY BREED WITH 1856  
2230 109067 F 3 SEND TO STONEHAM BREED WITH 1629  
2231 109075 F 3 HOLD CALGARY BREED WITH 1386  
2390 109555 M 0 HOLD CALGARY DO NOT BREED   
2391 109620 M 0 HOLD CALGARY DO NOT BREED   
1423 96-095 M 20 RECEIVE FROM PATUXENT BREED WITH 1928  
1840 6009 M 10 RECEIVE FROM PATUXENT BREED WITH 1261  
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HOMOSASSA 
            Homosassa Springs Wildlife State Park 
            Homosassa, FL 
 
Institutional Notes:  This is a Green SSP – please discuss pursuing Sustainability Partner status with the SSP 
Coordinator so that your birds can continue to be considered part of the managed population. 
 
ID Local ID Sex Age Disposition Location Breeding With Notes 
1618 HS0307 F 15 HOLD HOMOSASSA DO NOT BREED   
1633 HS1101 M 15 HOLD HOMOSASSA DO NOT BREED   
 
 
 
 
JACKSONVL 
            Jacksonville Zoo and Gardens 
            Jacksonville, FL 
 
Institutional Notes:  The SSP would like to rotate your birds into the breeding population.  Please let the SSP 
Coordinator know if this can be accommodated. 
 
ID Local ID Sex Age Disposition Location Breeding With Notes 
1866 606389 M 10 SEND TO PATUXENT BREED WITH 1870  
1870 606390 F 10 SEND TO PATUXENT BREED WITH 1866  
1772 F06008 M 12 RECEIVE FROM SAN ANTON DO NOT BREED   
1813 F06009 F 11 RECEIVE FROM SAN ANTON DO NOT BREED   
 
 
 
 
LOWRY 
            Tampa’s Lowry Park Zoo 
            Tampa, FL 
 
Institutional Notes:  The SSP would like to rotate your birds into the breeding population.  Please let the SSP 
Coordinator know if this can be accommodated. 
 

ID Local ID Sex Age Disposition Location Breeding With Notes 
1619 204820 F 15 SEND TO SCOT NECK DO NOT BREED   
1888 206107 M 9 SEND TO BARABOO BREED WITH 2060  
1133 84-003 M 32 RECEIVE FROM PATUXENT DO NOT BREED     
1135 85-001 F 31 RECEIVE FROM PATUXENT DO NOT BREED  excluded 

 
 
 
 
MILWAUKEE 
            Milwaukee Zoological Gardens 
            Milwaukee, WI 
 
ID Local ID Sex Age Disposition Location Breeding With Notes 
1869 B4205 M 10 HOLD MILWAUKEE DO NOT BREED   
1940 B4332 F 8 HOLD MILWAUKEE DO NOT BREED   
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NZP-WASH 
            Smithsonian National Zoological Park 
            Washington, DC 
 
Institutional Notes:  The SSP would like to rotate your birds into the breeding population.  Per institutional 
request, a new pair of exhibit birds will be identified for transfer when you’re ready to accept them. 
 
ID Local ID Sex Age Disposition Location Breeding With Notes 
1218 216125 F 24 SEND TO PATUXENT BREED WITH 1144  
1585 215979 M 16 SEND TO PATUXENT BREED WITH 1201  
 
 
 
 
PATUXENT 
            Patuxent Wildlife Research Center 
            Laurel, MD 
 
Institutional Notes:  Nearly all females in the potential breeding population have been given breeding 
recommendations to maximize chick production for release; only a fraction of these females need to produce 
offspring to maintain the captive population’s current size.  Breed your females at your discretion, while 
considering your breeding and holding capacity.  Discuss any questions or concerns with the SSP Coordinator. 
 
There has been some discussion about adding a new breeding pair to AUDUB SSC.  If desired, M1990 x F1897 
could be transferred to that facility.  Please discuss this possibility with the SSP Coordinator and that institution.    
 
Update from Draft:  F2369 was originally marked for release and excluded from genetic calculations.  That bird 
is no longer viable for release and will be incorporated into the captive flock in future Breeding & Transfer Plans, 
although it remains excluded from this document’s genetic calculations. 
 
Some recommendations have changed following institutional feedback and a re-analysis of the data.  
The SSP recognizes that not all recommendations can now be attempted during the 2017 breeding 
season – for recommendations where this is the case, previous recommendations are still valid.  Please 
discuss any remaining questions you have about recommendations for the 2017 and 2018 breeding 
seasons with the SSP Coordinator and Population Biologist.  Further modifications can still be made 
between the prior to the 2018 breeding season if desired. 
 
 
Existing Pairs with BREED Recommendations (**lower priority, genetically well-represented):   
 
M1127 x F1154** M1798 x F1725  M1990 x F1897  M2122 x F2120 
M2044 x F1753  M1581 x F1637  M1717 x F1889  M1945 x F1548** 
M1165 x F1164  M1949 x F2031** M1420 x F1168  M2015 x F1167 
 
M1422 x F1366:  female can also receive AI from M1775 
 
 
Existing Pairs with DO NOT BREED Recommendations:   
 
M1597 X F1504 – both excluded 
M1161 x F1752 – related pair, both genetically over-represented 
M1847 x F1854 – used for display, could breed at institutional discretion 
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Existing Pairs with AI Recommendations:   
 
M1244 x F1210:  AI female with M1585 (male also recommended for F1292) 
M1130 x F1292 – AI female with M1585 (male also recommended for F1210) 
M1144 x F1119 – AI female with M1436 
**M1615 x F1201 – can be used for parent-rearing; female can be receive AI from M1127 if desired 
**M1737 x F1593 – AI female with M1945 if desired 
**TBD x F1756 – AI female with M1147; pair F1765 from available behavioral mates at you discretion 
TBD x F1218 – AI female with M1144; pair F1218 from available behavioral mates at you discretion  
 
 
New Pairings with BREED Recommendations (**lower priority, genetically well-represented):   
 
M1997 x F1424 – new pairing recommendation 
**M2213 x F1766 – new pairing recommendation 
M1868 x F1983 – re-pair female with better mk match 
M1946 x F1810 – re-pair because existing mates are better matches elsewhere 
M1691 x F1789 – re-pair because existing mates are better matches elsewhere 
M1866 x F1870 – from JACKSONVL; can remain together initially and be split later if breeding is unsuccessful 
 
Imprint Models:   
F1053, M1187, M1340, F1582, F1665, M1775, M1901, M2244 
 
 
Single Birds After Recommendations:   
M1114, F1136, F1142, M1147, M1235, F1313, M1436, M1585, F2299, F2351, F2361 
 
 

ID Local ID Sex Age Disposition Location Breeding With Notes 
1053 71-001 F 45 HOLD PATUXENT DO NOT BREED  excluded 
1114 83-003 M 33 HOLD PATUXENT BREED WITH  excluded 
1119 83-004 F 33 HOLD PATUXENT BREED WITH 1436   
1127 84-002 M 32 HOLD PATUXENT BREED WITH 1154, 1201   
1130 84-001 M 32 HOLD PATUXENT DO NOT BREED    
1133 84-003 M 32 SEND TO LOWRY DO NOT BREED     
1135 85-001 F 31 SEND TO LOWRY DO NOT BREED  excluded 
1136 85-002 F 31 HOLD PATUXENT DO NOT BREED    
1142 85-007 F 31 HOLD PATUXENT DO NOT BREED    
1144 86-027 M 30 HOLD PATUXENT BREED WITH 1218   
1147 87-027 M 29 HOLD PATUXENT BREED WITH 1756   
1154 87-043 F 29 HOLD PATUXENT BREED WITH 1127   
1161 88-022 M 28 HOLD PATUXENT DO NOT BREED    
1164 88-055 F 28 HOLD PATUXENT BREED WITH 1165   
1165 88-058 M 28 HOLD PATUXENT BREED WITH 1164   
1167 88-060 F 28 HOLD PATUXENT BREED WITH 2015   
1168 88-062 F 28 HOLD PATUXENT BREED WITH 1420   
1187 90-018 M 26 HOLD PATUXENT DO NOT BREED    
1201 91006 F 25 HOLD PATUXENT BREED WITH 1127   
1210 91066 F 25 HOLD PATUXENT BREED WITH 1585   
1235 02-920 M 24 HOLD PATUXENT DO NOT BREED    
1244 92-106 M 24 HOLD PATUXENT DO NOT BREED    
1292 93-120 F 23 HOLD PATUXENT BREED WITH 1585   
1313 94-054 F 22 HOLD PATUXENT DO NOT BREED    
1340 95038 M 21 HOLD PATUXENT DO NOT BREED    
1357 95084 M 21 HOLD PATUXENT DO NOT BREED    
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ID Local ID Sex Age Disposition Location Breeding With Notes 
1366 95107 F 21 HOLD PATUXENT BREED WITH 1422, 1775   
1420 96-092 M 20 HOLD PATUXENT BREED WITH 1168   
1422 96-094 M 20 HOLD PATUXENT BREED WITH 1366   
1423 96-095 M 20 SEND TO CALGARY BREED WITH 1928   
1424 96-096 F 20 HOLD PATUXENT BREED WITH 1997   
1504 98-088 F 18 HOLD PATUXENT DO NOT BREED  excluded 
1548 99021 F 17 HOLD PATUXENT BREED WITH 1945   
1581 1 M 16 HOLD PATUXENT BREED WITH 1637   
1582 2 F 16 HOLD PATUXENT DO NOT BREED  excluded 
1593 17 F 16 HOLD PATUXENT BREED WITH 1945   
1597 22 M 16 HOLD PATUXENT DO NOT BREED  excluded 
1615 78 M 16 HOLD PATUXENT DO NOT BREED    
1637 01-026 F 15 HOLD PATUXENT BREED WITH 1581   
1665 2006 F 14 HOLD PATUXENT DO NOT BREED    
1691 2038 M 14 HOLD PATUXENT BREED WITH 1789   
1717 3030 M 13 HOLD PATUXENT BREED WITH 1889   
1725 3043 F 13 HOLD PATUXENT BREED WITH 1798   
1737 3067 M 13 HOLD PATUXENT DO NOT BREED    
1752 4009 F 12 HOLD PATUXENT DO NOT BREED    
1753 4010 F 12 HOLD PATUXENT BREED WITH 2044   
1756 4013 F 12 HOLD PATUXENT BREED WITH 1147   
1766 4031 F 12 HOLD PATUXENT BREED WITH 2213   
1775 4033 M 12 HOLD PATUXENT BREED WITH 1366   
1789 5008 F 11 HOLD PATUXENT BREED WITH 1691   
1798 5017 M 11 HOLD PATUXENT BREED WITH 1725   
1810 5034 F 11 HOLD PATUXENT BREED WITH 1946   
1840 6009 M 10 SEND TO CALGARY BREED WITH 1261   
1847 6016 M 10 HOLD PATUXENT DO NOT BREED    
1854 6025 F 10 HOLD PATUXENT DO NOT BREED    
1889 7011 F 9 HOLD PATUXENT BREED WITH 1717   
1897 7019 F 9 HOLD PATUXENT BREED WITH 1990   
1901 7023 M 9 HOLD PATUXENT DO NOT BREED    
1945 8016 M 8 HOLD PATUXENT BREED WITH 1548, 1593   
1946 8017 M 8 HOLD PATUXENT BREED WITH 1810   
1949 8020 M 8 HOLD PATUXENT BREED WITH 2031   
1983 9016 F 7 HOLD PATUXENT BREED WITH 1868   
1990 9023 M 7 HOLD PATUXENT BREED WITH 1897   
1997 9030 M 7 HOLD PATUXENT BREED WITH 1424   
2015 10002 M 6 HOLD PATUXENT BREED WITH 1167   
2031 10018 F 6 HOLD PATUXENT BREED WITH 1949   
2042 10029 F 6 SEND TO SAN ANTON BREED WITH 1814   
2044 10031 M 6 HOLD PATUXENT BREED WITH 1753   
2046 10039 M 6 SEND TO BARABOO BREED WITH 1195, 1830   
2120 11025 F 5 HOLD PATUXENT BREED WITH 2122   
2122 11027 M 5 HOLD PATUXENT BREED WITH 2120   
2213 13031 M 3 HOLD PATUXENT BREED WITH 1766   
2244 14011 M 2 HOLD PATUXENT DO NOT BREED  excluded 
2299 15015 F 1 HOLD PATUXENT DO NOT BREED    
2343 02-160 F 0 RELEASE  DO NOT BREED  excluded 
2344 02-160 F 0 RELEASE  DO NOT BREED  excluded 
2346 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2347 02-160 F 0 RELEASE  DO NOT BREED  excluded 
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ID Local ID Sex Age Disposition Location Breeding With Notes 
2348 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2350 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2351 02-160 F 0 HOLD PATUXENT DO NOT BREED    
2352 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2353 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2354 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2355 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2356 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2357 02-160 F 0 RELEASE  DO NOT BREED  excluded 
2358 02-160 F 0 RELEASE  DO NOT BREED  excluded 
2359 02-160 F 0 RELEASE  DO NOT BREED  excluded 
2360 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2361 02-160 F 0 HOLD PATUXENT DO NOT BREED    
2362 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2363 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2364 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2366 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2368 02-160 F 0 RELEASE  DO NOT BREED  excluded 
2369 02-160 F 0 RELEASE  DO NOT BREED  excluded 
2370 02-160 F 0 RELEASE  DO NOT BREED  excluded 
2371 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2372 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2373 02-160 U 0 RELEASE  DO NOT BREED  excluded 
2374 02-160 U 0 RELEASE  DO NOT BREED  excluded 
2375 02-160 F 0 RELEASE  DO NOT BREED  excluded 
2376 02-160 F 0 RELEASE  DO NOT BREED  excluded 
2377 02-160 U 0 RELEASE  DO NOT BREED  excluded 
2378 02-160 M 0 RELEASE  DO NOT BREED  excluded 
2379 02-160 M 0 RELEASE  DO NOT BREED  excluded 
1218 216125 F 24 RECEIVE FROM NZP-WASH BREED WITH 1144  
1436 130112 M 20 RECEIVE FROM BARABOO BREED WITH 1119  
1585 215979 M 16 RECEIVE FROM NZP-WASH BREED WITH 1210, 1292  
1866 606389 M 10 RECEIVE FROM JACKSONVL BREED WITH 1870  
1868 13-218 M 10 RECEIVE FROM BARABOO BREED WITH 1983  
1870 606390 F 10 RECEIVE FROM JACKSONVL BREED WITH 1866  
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SAN ANTON 
            San Antonio Zoo 
            San Antonio, TX 
 
Institutional Notes:  Nearly all females in the potential breeding population have been given breeding 
recommendations to maximize chick production for release; only a fraction of these females need to produce 
offspring to maintain the captive population’s current size.  Breed your females at your discretion, while 
considering your breeding and holding capacity.  Discuss any questions or concerns with the SSP Coordinator. 
 
ID Local ID Sex Age Disposition Location Breeding With Notes 
1175 910425 M 27 HOLD SAN ANTON BREED WITH 1188   
1188 940504 F 26 HOLD SAN ANTON BREED WITH 1175   
1772 F06008 M 12 SEND TO JACKSONVL DO NOT BREED    
1813 F06009 F 11 SEND TO JACKSONVL DO NOT BREED    
1814 U05039 M 11 HOLD SAN ANTON BREED WITH 2042   

2042 10029 F 6 RECEIVE 
FROM PATUXENT BREED WITH 1814  

  
 
 
 
SCOT NECK 
            Sylvan Heights Bird Park 
            Scotland Neck, NC 
 

ID Local ID Sex Age Disposition Location Breeding With Notes 
2008 WHCR39 M 7 HOLD SCOT NECK DO NOT BREED   
1619 204820 F 15 RECEIVE FROM LOWRY DO NOT BREED   
 
 
 
 
STONEHAM 
            Stone Zoo, Zoo New England 
            Boston, MA 
 
Institutional Notes:  Please coordinate breeding efforts with the SSP Coordinator. 
 

ID Local ID Sex Age Disposition Location Breeding With Notes 
1629 A14473 M 15 HOLD STONEHAM BREED WITH 2230  
2230 109067 F 3 RECEIVE FROM CALGARY BREED WITH 1629  
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Appendix A  
Analytical Assumptions  

 
No pedigree assumptions were necessary, but the following LTF animals with unknown birth date estimates 
were given ‘year’ birth date estimates so that PMx would correctly exclude them from the genetic selection:   
 

0006, 0007, 0010, 0011, 0012, 0013, 0014, 0018, 0019, 0020, 0021, 0022, 0023, 0024, 0025, 0027, 0028, 
0029, 0032, 0034, 0035, 0036, 0037, 0038, 0039, 0041, 0042, 0054, 0064, 0065, 0074, 0075, 0083, 0088, 
0089, 0098, 0099, 0144, 0211, 0215, 0216, 0218, 0219, 0220, 0223, 0224, 0234, 0235, 0236, 0237, 0238, 
0239, 0241 
 

Multiple Parentage 
 

MULT ID Sire/Dam Animals In MULT 
MULT5 sire 1138; 1041 
MULT7 sire 1182; 1189 

MULT10 sire 1386; 1267 
MULT17 sire 1436; 1735 
MULT18 sire 1256; 1386; 1855 

 
 

 
Appendix B 

Summary of Data Exports 
 

Report compiled under PopLink V. 2.4 and PMx 1.4.20160823 
Project: CraneWhooping_August2016 
Created: 2016-08-23 
 
Studbook information:  
Data compiled by: Sharon Peregoy 
Data current thru: 01 August 2016 
Scope of data: North America 
 
Primary data file:  
XXCraneWhooping_August2016.ped 
Filter conditions: 
Dates: 1980-01-01 to 2016-08-23 
Locations: CraneWhooping.FED (current institutions in analysis) 
Other Filters: Status = Living 
 
Moves data files:  
XXCraneWhooping_August2016genetics.csv 
XXCraneWhooping_August2016demog.csv 
Filter conditions: 
Dates: 1980-01-01 to 2016-08-23 
Locations: CraneWhooping.FED (current institutions in analysis) 
Other Filters: Status = Living 
 
There are 1195 hatches in the demographic window.  Of these: 
1142 hatches are attributed to known parents with a known age (96%). 
0 hatches are attributed to known parents with an unknown age. 
53 hatches are attributed to unknown parents. 
 
Sustainability Partners:  PATUXENT, SCOT NECK 
Non-AZA Institutions:  HOMOSASSA,  
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Appendix C 
Life Tables 

 
MALES 

Age Px Mid Px Qx Risk Qx Lx Mid Lx Mx Risk Mx Ex Vx Cx 
0 0.75 0.85 0.25 264.2 1.00 0.87 0.00 264.2 24.18 1.15 0.16 
1 0.99 0.99 0.01 101.7 0.75 0.74 0.00 101.7 27.26 1.54 0.12 
2 0.99 0.99 0.01 99.2 0.74 0.74 0.01 99.2 26.52 1.77 0.10 
3 0.99 0.98 0.01 96.1 0.73 0.73 0.04 96.1 25.79 2.03 0.09 
4 0.98 0.97 0.02 93.7 0.72 0.72 0.13 93.7 25.18 2.31 0.08 
5 0.96 0.96 0.04 90.8 0.71 0.69 0.15 90.8 24.98 2.57 0.07 
6 0.97 0.96 0.03 89.1 0.68 0.67 0.20 89.1 24.87 2.86 0.06 
7 0.95 0.98 0.05 81.0 0.66 0.64 0.23 81.0 24.80 3.16 0.05 
8 1.00 0.99 0.00 77.2 0.63 0.63 0.36 77.2 24.38 3.43 0.04 
9 0.97 0.99 0.03 74.6 0.63 0.62 0.40 74.6 23.70 3.55 0.03 
10 1.00 0.98 0.00 68.2 0.61 0.61 0.49 68.2 23.01 3.65 0.03 
11 0.97 0.98 0.03 64.9 0.61 0.60 0.54 64.9 22.35 3.65 0.03 
12 1.00 1.00 0.00 63.0 0.59 0.59 0.48 63.0 21.68 3.61 0.02 
13 1.00 0.99 0.00 61.2 0.59 0.59 0.52 61.2 20.68 3.56 0.02 
14 0.98 0.98 0.02 58.4 0.59 0.59 0.43 58.4 19.85 3.50 0.02 
15 0.98 0.97 0.02 56.4 0.58 0.58 0.50 56.4 19.17 3.56 0.01 
16 0.96 0.97 0.04 52.0 0.57 0.56 0.66 52.0 18.71 3.59 0.01 
17 0.98 0.98 0.02 47.9 0.55 0.54 0.63 47.9 18.26 3.44 0.01 
18 0.98 0.99 0.02 46.7 0.54 0.53 0.55 46.7 17.64 3.27 0.01 
19 1.00 0.99 0.00 46.0 0.53 0.53 0.60 46.0 16.82 3.15 0.01 
20 0.97 0.99 0.03 40.6 0.53 0.52 0.32 40.6 16.02 2.95 0.01 
21 1.00 0.99 0.00 36.5 0.51 0.51 0.39 36.5 15.22 3.04 0.01 
22 0.97 0.94 0.03 34.7 0.51 0.51 0.43 34.7 14.43 3.07 0.01 
23 0.91 0.93 0.09 29.9 0.50 0.48 0.43 29.9 14.25 3.20 0.00 
24 0.96 0.98 0.04 25.3 0.45 0.45 0.48 25.3 14.19 3.39 0.00 
25 1.00 1.00 0.00 23.0 0.44 0.44 0.62 23.0 13.48 3.39 0.00 
26 1.00 0.97 0.00 20.3 0.44 0.44 0.60 20.3 12.48 3.16 0.00 
27 0.94 0.97 0.06 16.4 0.44 0.42 0.59 16.4 11.85 3.02 0.00 
28 1.00 1.00 0.00 13.6 0.41 0.41 0.45 13.6 11.21 2.86 0.00 
29 1.00 1.00 0.00 12.5 0.41 0.41 0.26 12.5 10.21 2.75 0.00 
30 1.00 0.95 0.00 11.4 0.41 0.41 0.52 11.4 9.21 2.84 0.00 
31 0.90 0.95 0.10 10.3 0.41 0.39 0.36 10.3 8.64 2.80 0.00 
32 1.00 0.92 0.00 7.1 0.37 0.37 0.58 7.1 8.06 2.93 0.00 
33 0.84 0.80 0.16 6.0 0.37 0.34 0.52 6.0 7.67 2.91 0.00 
34 0.74 0.85 0.26 3.8 0.31 0.27 0.56 3.8 8.38 3.42 0.00 
35 1.00 1.00 0.00 3.0 0.23 0.23 1.22 3.0 8.66 3.82 0.00 
36 1.00 1.00 0.00 3.0 0.23 0.23 2.27 3.0 7.66 2.97 0.00 
37 1.00 0.84 0.00 3.0 0.23 0.23 0.00 3.0 6.66 0.80 0.00 
38 0.68 0.80 0.32 3.0 0.23 0.19 0.00 3.0 6.74 1.09 0.00 
39 0.98 0.99 0.02 2.0 0.16 0.15 0.78 2.0 7.16 1.55 0.00 
40 1.00 1.00 0.00 2.0 0.15 0.15 0.00 2.0 6.22 0.89 0.00 
41 1.00 1.00 0.00 2.0 0.15 0.15 0.78 2.0 5.22 1.01 0.00 
42 1.00 1.00 0.00 2.0 0.15 0.15 0.26 2.0 4.22 0.26 0.00 
43 1.00 1.00 0.00 2.0 0.15 0.15 0.00 2.0 3.22 0.00 0.00 
44 1.00 0.86 0.00 2.0 0.15 0.15 0.00 2.0 2.22 0.00 0.00 
45 0.72 0.42 0.28 2.0 0.15 0.13 0.00 2.0 1.42 0.00 0.00 
46 0.00 0.00 1.00 0.0 0.11 0.05 0.00 0.0 1.00 0.00 0.00 

 
Px = survival; Qx = mortality; lx = cumulative survivorship; Mx = fecundity 
Ex = life expectancy; Vx = reproductive value; Cx = stable age distribution 

At Risk (Qx and Mx) = number of animals corresponding values are estimated from 
r = 0.3210; lambda = 1.1410; T = 12.0 
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FEMALES 
Age Px Mid Px Qx Risk Qx Lx Mid Lx Mx Risk Mx Ex Vx Cx 

0 0.73 0.83 0.27 273.8 1.00 0.86 0.00 273.8 --- 1.16 0.17 
1 0.97 0.94 0.03 111.3 0.73 0.71 0.00 111.3 --- 1.58 0.13 
2 0.91 0.93 0.09 102.8 0.70 0.67 0.00 102.8 --- 1.90 0.10 
3 0.95 0.97 0.05 95.2 0.64 0.63 0.05 95.2 --- 2.30 0.09 
4 0.99 0.98 0.01 90.8 0.61 0.61 0.07 90.8 --- 2.63 0.07 
5 0.98 0.95 0.02 89.7 0.60 0.60 0.15 89.7 --- 2.94 0.06 
6 0.91 0.95 0.09 82.1 0.59 0.56 0.25 82.1 --- 3.33 0.05 
7 0.99 0.98 0.01 75.4 0.54 0.53 0.25 75.4 --- 3.68 0.05 
8 0.97 0.96 0.03 74.1 0.53 0.52 0.31 74.1 --- 3.94 0.04 
9 0.94 0.96 0.06 68.6 0.52 0.50 0.38 68.6 --- 4.28 0.03 
10 0.98 0.97 0.02 62.7 0.49 0.48 0.50 62.7 --- 4.57 0.03 
11 0.97 0.97 0.03 58.7 0.48 0.47 0.39 58.7 --- 4.72 0.02 
12 0.98 0.98 0.02 55.5 0.46 0.46 0.61 55.5 --- 5.02 0.02 
13 0.98 0.96 0.02 52.5 0.45 0.45 0.62 52.5 --- 5.08 0.02 
14 0.94 0.97 0.06 50.1 0.45 0.43 0.56 50.1 --- 5.25 0.02 
15 1.00 0.98 0.00 44.4 0.42 0.42 0.89 44.4 --- 5.46 0.01 
16 0.95 0.96 0.05 41.7 0.42 0.41 0.93 41.7 --- 5.29 0.01 
17 0.97 0.97 0.03 38.0 0.40 0.39 0.65 38.0 --- 5.12 0.01 
18 0.97 0.99 0.03 36.9 0.39 0.38 0.72 36.9 --- 5.18 0.01 
19 1.00 1.00 0.00 36.0 0.38 0.38 0.82 36.0 --- 5.12 0.01 
20 1.00 0.98 0.00 34.5 0.38 0.38 0.67 34.5 --- 4.85 0.01 
21 0.97 0.97 0.03 32.4 0.38 0.37 0.55 32.4 --- 4.80 0.01 
22 0.97 0.96 0.03 30.1 0.37 0.36 0.38 30.1 --- 4.96 0.00 
23 0.96 0.98 0.04 26.0 0.35 0.35 0.61 26.0 --- 5.36 0.00 
24 1.00 1.00 0.00 22.7 0.34 0.34 0.61 22.7 --- 5.48 0.00 
25 1.00 1.00 0.00 20.4 0.34 0.34 0.57 20.4 --- 5.50 0.00 
26 1.00 0.96 0.00 15.6 0.34 0.34 0.65 15.6 --- 5.57 0.00 
27 0.93 0.86 0.07 14.0 0.34 0.33 0.65 14.0 --- 5.76 0.00 
28 0.78 0.88 0.22 9.6 0.32 0.28 0.72 9.6 --- 6.74 0.00 
29 1.00 1.00 0.00 6.3 0.25 0.25 0.65 6.3 --- 7.78 0.00 
30 1.00 1.00 0.00 6.0 0.25 0.25 0.67 6.0 --- 8.05 0.00 
31 1.00 1.00 0.00 4.0 0.25 0.25 0.34 4.0 --- 8.34 0.00 
32 1.00 1.00 0.00 3.0 0.25 0.25 2.17 3.0 --- 9.04 0.00 
33 1.00 1.00 0.00 2.4 0.25 0.25 2.26 2.4 --- 7.76 0.00 
34 1.00 1.00 0.00 1.3 0.25 0.25 1.50 1.3 --- 6.22 0.00 
35 1.00 1.00 0.00 1.0 0.25 0.25 3.99 1.0 --- 5.32 0.00 
36 1.00 1.00 0.00 1.0 0.25 0.25 1.50 1.0 --- 1.50 0.00 
37 1.00 1.00 0.00 1.0 0.25 0.25 0.00 1.0 --- 0.00 0.00 
38 1.00 1.00 0.00 1.0 0.25 0.25 0.00 1.0 --- 0.00 0.00 
39 1.00 1.00 0.00 1.0 0.25 0.25 0.00 1.0 --- 0.00 0.00 
40 1.00 1.00 0.00 1.0 0.25 0.25 0.00 1.0 --- 0.00 0.00 
41 1.00 1.00 0.00 1.0 0.25 0.25 0.00 1.0 --- 0.00 0.00 
42 1.00 1.00 0.00 1.0 0.25 0.25 0.00 1.0 --- 0.00 0.00 
43 1.00 1.00 0.00 1.0 0.25 0.25 0.00 1.0 --- 0.00 0.00 
44 1.00 1.00 0.00 1.0 0.25 0.25 0.00 1.0 --- 0.00 0.00 
45 1.00 1.00 0.00 0.6 0.25 0.25 0.00 0.6 --- 0.00 0.00 
--- --- --- --- --- --- --- --- --- --- --- --- 

 
Px = survival; Qx = mortality; lx = cumulative survivorship; Mx = fecundity 
Ex = life expectancy; Vx = reproductive value; Cx = stable age distribution 

At Risk (Qx and Mx) = number of animals corresponding values are estimated from 
r = 0.1270; lambda = 1.1300; T = 13.4 

 
Ex not calculated because oldest male in selection (SB# 1053) is still living. 
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Appendix D 
Individuals Excluded from Genetic Analyses 

 
Studbook ID Sex Age Location Reason for Exclusion 

1053 F 45 PATUXENT age 
1098 F 34 BARABOO age; non-laying 
1114 M 33 PATUXENT age; medical 
1135 F 31 PATUXENT age; non-laying 
1137 F 31 BARABOO imprinted; non-laying 
1504 F 18 PATUXENT lays thin-shelled eggs; inconsistent layer 
1579 F 16 AUDUBON medical 
1582 F 16 PATUXENT medical; non-laying 
1597 M 16 PATUXENT non-viable sperm 
2244 M 2 PATUXENT medical 
2343 F 0 PATUXENT intended for release 
2344 F 0 PATUXENT intended for release 
2346 M 0 PATUXENT intended for release 
2347 F 0 PATUXENT intended for release 
2348 M 0 PATUXENT intended for release 
2350 M 0 PATUXENT intended for release 
2352 M 0 PATUXENT intended for release 
2353 M 0 PATUXENT intended for release 
2354 M 0 PATUXENT intended for release 
2355 M 0 PATUXENT intended for release 
2356 M 0 PATUXENT intended for release 
2357 F 0 PATUXENT intended for release 
2358 F 0 PATUXENT intended for release 
2359 F 0 PATUXENT intended for release 
2360 M 0 PATUXENT intended for release 
2362 M 0 PATUXENT intended for release 
2363 M 0 PATUXENT intended for release 
2364 M 0 PATUXENT intended for release 
2366 M 0 PATUXENT intended for release 
2368 F 0 PATUXENT intended for release 
2369 F 0 PATUXENT intended for release 
2370 F 0 PATUXENT intended for release 
2371 M 0 PATUXENT intended for release 
2372 M 0 PATUXENT intended for release 
2373 U 0 PATUXENT intended for release 
2374 U 0 PATUXENT intended for release 
2375 F 0 PATUXENT intended for release 
2376 F 0 PATUXENT intended for release 
2377 U 0 PATUXENT intended for release 
2378 M 0 PATUXENT intended for release 
2379 M 0 PATUXENT intended for release 
2380 F 0 BARABOO intended for release 
2381 M 0 BARABOO intended for release 
2382 M 0 BARABOO intended for release 
2383 F 0 BARABOO intended for release 
2385 M 0 BARABOO intended for release 
2386 M 0 BARABOO intended for release 
2387 F 0 BARABOO intended for release 
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Appendix E  
Ordered Mean Kinships 

 
Note: This list is current to August 2016 and based on an analytical studbook.  Values are subject to change 

with any hatch, death, import, export, inclusion, or exclusion.  Average Population MK = 0.0325 
 

MALES  FEMALES 
SB# MK % Known Age Location  SB# MK % Known Age Location 
1423 0.0111 100 20 PATUXENT  1194 0.0097 100 26 BARABOO 
1420 0.0143 100 20 PATUXENT  1119 0.0150 100 33 PATUXENT 
1199 0.0145 100 26 BARABOO  1293 0.0164 100 23 CALGARY 
1180 0.0151 100 27 BARABOO  1164 0.0167 100 28 PATUXENT 
1190 0.0151 100 26 BARABOO  1193 0.0167 100 26 BARABOO 
1294 0.0165 100 22 AUDUBON  1424 0.0173 100 20 PATUXENT 
1165 0.0174 100 28 PATUXENT  1725 0.0176 100 13 PATUXENT 
1182 0.0193 100 27 BARABOO  1789 0.0187 100 11 PATUXENT 
1798 0.0195 100 11 PATUXENT  2351 0.0202 100 0 PATUXENT 
1138 0.0200 100 31 BARABOO  1858 0.0206 100 10 BARABOO 
1997 0.0205 100 7 PATUXENT  1366 0.0211 100 21 PATUXENT 
1840 0.0213 100 10 PATUXENT  1368 0.0213 100 21 AUDUBON 
1436 0.0216 100 20 BARABOO  1928 0.0221 100 9 CALGARY 
1100 0.0218 100 34 BARABOO  1889 0.0232 100 9 PATUXENT 
1929 0.0221 100 9 CALGARY  1897 0.0232 100 9 PATUXENT 
1422 0.0223 100 20 PATUXENT  1854 0.0235 100 10 PATUXENT 
1691 0.0225 100 14 PATUXENT  1983 0.0238 100 7 PATUXENT 
1244 0.0232 100 24 PATUXENT  2042 0.0239 100 6 PATUXENT 
1581 0.0233 100 16 PATUXENT  2231 0.0250 100 3 CALGARY 
1868 0.0235 100 10 BARABOO  1168 0.0256 100 28 PATUXENT 
2044 0.0239 100 6 PATUXENT  1218 0.0258 100 24 NZP-WASH 
1866 0.0247 100 10 JACKSONVL  1219 0.0258 100 24 BARABOO 
2168 0.0250 100 4 BARABOO  1773 0.0258 100 12 CALGARY 
1256 0.0251 100 23 CALGARY  1863 0.0258 100 10 AUDUBON 
2388 0.0251 100 0 BARABOO  1872 0.0258 100 10 CALGARY 
2283 0.0256 100 1 BARABOO  1195 0.0269 100 26 BARABOO 
1217 0.0258 100 24 CALGARY  1440 0.0271 100 20 BARABOO 
1775 0.0258 100 12 PATUXENT  1210 0.0272 100 25 PATUXENT 
1888 0.0260 100 9 LOWRY  1735 0.0275 100 13 BARABOO 
1946 0.0262 100 8 PATUXENT  1136 0.0283 100 31 PATUXENT 
1814 0.0265 100 11 SAN ANTON  2172 0.0289 100 4 BARABOO 
1254 0.0268 100 23 AUDUBON  1292 0.0291 100 23 PATUXENT 
2390 0.0275 100 0 CALGARY  1154 0.0294 100 29 PATUXENT 
1990 0.0277 100 7 PATUXENT  1766 0.0297 100 12 PATUXENT 
2389 0.0284 100 0 BARABOO  2120 0.0297 100 5 PATUXENT 
1216 0.0286 100 24 CALGARY  1548 0.0304 100 17 PATUXENT 
2213 0.0289 100 3 PATUXENT  1101 0.0307 100 34 BARABOO 
1144 0.0291 100 30 PATUXENT  2001 0.0314 100 7 BARABOO 
1847 0.0297 100 10 PATUXENT  2060 0.0314 100 6 BARABOO 
1585 0.0298 100 16 NZP-WASH  2069 0.0321 100 6 CALGARY 
2122 0.0299 100 5 PATUXENT  2166 0.0321 100 4 BARABOO 
2046 0.0309 100 6 PATUXENT  1167 0.0322 100 28 PATUXENT 
1860 0.0314 100 10 AUDUBON  1202 0.0322 100 25 CALGARY 
1726 0.0321 100 13 CALGARY  1810 0.0322 100 11 PATUXENT 
2015 0.0321 100 6 PATUXENT  1813 0.0348 100 11 SAN ANTON 
2391 0.0321 100 0 CALGARY  2299 0.0362 100 1 PATUXENT 
1189 0.0329 100 26 BARABOO  1637 0.0369 100 15 PATUXENT 
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MALES  FEMALES 
SB# MK % Known Age Location  SB# MK % Known Age Location 
1629 0.0332 100 15 STONEHAM  1756 0.0369 100 12 PATUXENT 
1147 0.0345 100 29 PATUXENT  1535 0.0379 100 17 BARABOO 
1386 0.0347 100 21 CALGARY  1830 0.0394 100 11 BARABOO 
1731 0.0348 100 13 BARABOO  1870 0.0394 100 10 JACKSONVL 
1737 0.0348 100 13 PATUXENT  2361 0.0394 100 0 PATUXENT 
1772 0.0348 100 12 SAN ANTON  1753 0.0403 100 12 PATUXENT 
1949 0.0348 100 8 PATUXENT  1261 0.0411 100 23 CALGARY 
2008 0.0373 100 7 SCOT NECK  2230 0.0419 100 3 CALGARY 
1175 0.0376 100 27 SAN ANTON  2031 0.0430 100 6 PATUXENT 
1945 0.0386 100 8 PATUXENT  2221 0.0443 100 3 BARABOO 
1829 0.0394 100 11 BARABOO  1156 0.0445 100 28 AUDUBON 
1856 0.0394 100 10 CALGARY  1593 0.0458 100 16 PATUXENT 
1869 0.0394 100 10 MILWAUKEE  1185 0.0491 100 26 CALGARY 
1357 0.0397 100 21 PATUXENT  1188 0.0491 100 26 SAN ANTON 
1588 0.0397 100 16 AUDUBON  1201 0.0491 100 25 PATUXENT 
1614 0.0397 100 16 AUDUBON  1619 0.0491 100 15 LOWRY 
1855 0.0397 100 10 CALGARY  1313 0.0494 100 22 PATUXENT 
1901 0.0397 100 9 PATUXENT  1940 0.0494 100 8 MILWAUKEE 
1717 0.0406 100 13 PATUXENT  1618 0.0516 100 15 HOMOSASSA 
1130 0.0417 100 32 PATUXENT  1639 0.0516 100 15 AUDUBON 
1615 0.0417 100 16 PATUXENT  1665 0.0516 100 14 PATUXENT 
1267 0.0418 100 23 CALGARY  1752 0.0516 100 12 PATUXENT 
1441 0.0421 100 20 BARABOO  1263 0.0519 100 23 BARABOO 
2224 0.0443 100 3 BARABOO  1140 0.0527 100 31 BARABOO 
1580 0.0449 100 16 AUDUBON  1142 0.0539 100 31 PATUXENT 
1633 0.0454 100 15 HOMOSASSA       
1127 0.0475 100 32 PATUXENT       
1187 0.0491 100 26 PATUXENT       
1161 0.0499 100 28 PATUXENT       
1235 0.0516 100 24 PATUXENT       
1340 0.0516 100 21 PATUXENT       
1434 0.0519 100 20 CALGARY       
1439 0.0544 100 20 BARABOO       
1133 0.0544 100 32 PATUXENT       
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Appendix F 
Empirical Kinships 

 
 1019 1020 1022 1027 1031 1036 1041 1053 1063 1100 1119 1127 1136 1138 1144 

1019 0.504 0 0.0196 0.2291 0 0 0.0036 0.0159 0 0 0.0005 0 0.01 0 0 

1020 0 0.5065 0.1161 0 0 0 0 0 0 0 0 0 0.0177 0.0505 0 

1022 0.0196 0.1161 0.526 0 0 0 0 0 0 0 0 0 0.065 0 0.0017 

1027 0.2291 0 0 0.526 0.028 0.0363 0.077 0.2729 0.0033 0.0028 0.0075 0 0.0108 0 0.0017 

1031 0 0 0 0.028 0.5295 0.1974 0 0.1287 0 0 0.007 0 0 0 0 

1036 0 0 0 0.0363 0.1974 0.526 0.1371 0.044 0.0289 0 0.0225 0.0091 0 0 0 

1041 0.0036 0 0 0.077 0 0.1371 0.5285 0 0.1656 0 0.0172 0.0582 0 0 0.0188 

1053 0.0159 0 0 0.2729 0.1287 0.044 0 0.5215 0 0 0 0 0 0 0 

1063 0 0 0 0.0033 0 0.0289 0.1656 0 0.565 0 0.005 0.0326 0 0 0 

1100 0 0 0 0.0028 0 0 0 0 0 0.5915 0 0 0.0402 0 0.0036 

1119 0.0005 0 0 0.0075 0.007 0.0225 0.0172 0 0.005 0 0.545 0.0215 0 0 0.0092 

1127 0 0 0 0 0 0.0091 0.0582 0 0.0326 0 0.0215 0.6945 0 0 0.0248 

1136 0.01 0.0177 0.065 0.0108 0 0 0 0 0 0.0402 0 0 0.6895 0 0 

1138 0 0.0505 0 0 0 0 0 0 0 0 0 0 0 0.513 0 

1144 0 0 0.0017 0.0017 0 0 0.0188 0 0 0.0036 0.0092 0.0248 0 0 0.611 

1147 0.0873 0 0 0.0431 0.0488 0.0117 0 0.0478 0.118 0 0.0025 0.0304 0.0204 0 0 

1153 0.0095 0.009 0 0.0244 0 0 0.0125 0.0108 0 0.0017 0 0 0 0 0.0374 

1154 0.0242 0.0269 0 0 0 0 0 0 0 0 0 0 0 0.0201 0 

1162 0.0168 0.0296 0 0 0 0 0 0 0 0 0 0.0508 0 0.019 0 

1163 0.005 0 0.0176 0 0 0 0 0 0.0059 0.0121 0 0 0.1848 0.0056 0.0116 

1164 0 0.0016 0.0037 0.0005 0 0 0.0186 0 0 0 0.0032 0 0 0 0 

1165 0.0167 0.001 0 0 0 0 0 0 0 0.0005 0 0 0 0 0.02 

1167 0.0057 0.0028 0 0.0127 0.1205 0.0242 0.0203 0.1253 0 0 0 0 0 0.0006 0.0025 

1168 0 0 0 0.0568 0.0932 0.0383 0 0.1415 0 0 0 0 0 0 0 

1179 0 0 0.0171 0 0 0 0.0006 0 0 0 0 0 0.0329 0 0.0547 

1180 0 0.0139 0 0 0 0.03 0.0464 0 0.0107 0 0.0122 0.0113 0 0.0387 0.0305 

1182 0 0 0 0 0 0.0052 0.0419 0 0 0 0 0.0083 0 0 0.0006 

1189 0.0058 0 0 0.0086 0 0.0166 0.0929 0.0053 0.0428 0 0.0005 0.1804 0 0 0 

1190 0 0 0 0 0 0 0.0234 0 0 0 0 0.0298 0.0055 0 0.0063 

1193 0 0 0 0.001 0 0 0.0258 0 0 0 0.0005 0.0277 0.0036 0 0.017 

1194 0 0 0 0 0 0 0 0 0 0.0089 0 0 0.0432 0 0 

1195 0 0 0 0.0053 0.0274 0.0332 0 0.0516 0 0 0.0185 0.0264 0 0.0005 0.0029 

1197 0.0418 0 0 0.0146 0 0 0.023 0 0.0119 0 0 0 0 0 0.0028 

1199 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0057 0.0051 

1210 0.0055 0 0 0.0195 0 0.0245 0 0 0 0 0 0.0173 0.0262 0.0143 0.0198 

1213 0.0042 0 0 0.0043 0.0408 0.0241 0 0.0778 0 0.0028 0.0098 0.051 0.0006 0 0 

1241 0 0.0021 0.0076 0 0 0 0.0011 0 0 0 0 0.005 0 0 0 

1244 0 0 0.0012 0 0 0 0 0 0 0.1152 0 0 0.1933 0 0.1019 



 

This managed program is currently a Green SSP and subject to AZA Full Participation and Non-Member Participation policies. 
 

Whooping Crane (Grus americana) – SSP 2017 Final 
29 

 1019 1020 1022 1027 1031 1036 1041 1053 1063 1100 1119 1127 1136 1138 1144 

1245 0 0.2902 0 0 0 0 0 0 0 0.0017 0.005 0 0 0.1189 0 

1248 0 0.0355 0 0 0 0 0 0 0 0 0 0.0369 0 0.0231 0 

1256 0 0 0.0155 0 0.0006 0 0 0 0 0 0.0174 0.1237 0 0 0 

1261 0.0168 0 0.0039 0.0028 0.0343 0.016 0.0266 0.0423 0.0011 0 0 0.0704 0.0215 0 0.0125 

1282 0 0.0157 0.0166 0 0 0 0 0 0 0.0255 0 0.0156 0.0345 0.0006 0.0372 

1292 0 0 0.0159 0 0 0.0895 0.0284 0.0006 0.0446 0 0 0.0918 0 0 0 

1293 0 0.067 0.0143 0 0 0 0 0 0 0 0 0 0 0.034 0 

1294 0.0072 0 0.0448 0 0 0 0 0 0 0 0 0 0.0448 0 0 

1322 0 0 0 0 0 0 0.024 0 0 0.0025 0 0 0 0.0018 0.1024 

1366 0.039 0 0 0.0049 0.0146 0.0119 0.0027 0.029 0 0 0 0.0136 0 0 0 

1368 0.0244 0 0 0.0128 0.0681 0.1283 0.0657 0.0462 0.1071 0 0.0148 0 0 0.0017 0 

1378 0 0 0.0146 0 0 0 0.0264 0 0 0 0 0 0 0 0.0857 

1386 0 0.0096 0.0031 0.0067 0.0238 0 0.0636 0.0416 0.0374 0 0 0.0824 0 0 0 

1420 0 0.0162 0.0517 0 0 0 0 0 0 0 0 0 0.0033 0 0 

1422 0.0047 0 0.0267 0.0021 0 0 0.008 0.0037 0.0078 0 0 0.0528 0 0 0 

1423 0 0.0179 0 0.0022 0 0 0.0138 0 0 0.0029 0 0 0.0013 0.006 0.028 

1424 0.0103 0 0 0.0022 0.0006 0.01 0.0039 0 0 0 0.0102 0.0535 0 0 0 

1436 0.0587 0 0 0.0076 0 0 0.0035 0 0.0439 0 0 0.0034 0 0 0.0241 

1439 0.1205 0 0 0.164 0.1823 0.3267 0.0379 0.2392 0 0 0.0056 0 0 0 0 

1440 0 0 0.0142 0 0.0029 0.0319 0.1022 0 0.0431 0 0.0116 0.0523 0 0 0 

1441 0.0193 0 0.0012 0.0275 0 0.1022 0.124 0.0071 0.1183 0.0013 0 0.313 0 0 0 

 
 1147 1153 1154 1162 1163 1164 1165 1167 1168 1179 1180 1182 1189 1190 1193 

1019 0.0873 0.0095 0.0242 0.0168 0.005 0 0.0167 0.0057 0 0 0 0 0.0058 0 0 

1020 0 0.009 0.0269 0.0296 0 0.0016 0.001 0.0028 0 0 0.0139 0 0 0 0 

1022 0 0 0 0 0.0176 0.0037 0 0 0 0.0171 0 0 0 0 0 

1027 0.0431 0.0244 0 0 0 0.0005 0 0.0127 0.0568 0 0 0 0.0086 0 0.001 

1031 0.0488 0 0 0 0 0 0 0.1205 0.0932 0 0 0 0 0 0 

1036 0.0117 0 0 0 0 0 0 0.0242 0.0383 0 0.03 0.0052 0.0166 0 0 

1041 0 0.0125 0 0 0 0.0186 0 0.0203 0 0.0006 0.0464 0.0419 0.0929 0.0234 0.0258 

1053 0.0478 0.0108 0 0 0 0 0 0.1253 0.1415 0 0 0 0.0053 0 0 

1063 0.118 0 0 0 0.0059 0 0 0 0 0 0.0107 0 0.0428 0 0 

1100 0 0.0017 0 0 0.0121 0 0.0005 0 0 0 0 0 0 0 0 

1119 0.0025 0 0 0 0 0.0032 0 0 0 0 0.0122 0 0.0005 0 0.0005 

1127 0.0304 0 0 0.0508 0 0 0 0 0 0 0.0113 0.0083 0.1804 0.0298 0.0277 

1136 0.0204 0 0 0 0.1848 0 0 0 0 0.0329 0 0 0 0.0055 0.0036 

1138 0 0 0.0201 0.019 0.0056 0 0 0.0006 0 0 0.0387 0 0 0 0 

1144 0 0.0374 0 0 0.0116 0 0.02 0.0025 0 0.0547 0.0305 0.0006 0 0.0063 0.017 

1147 0.72 0.0158 0 0.0152 0 0 0 0.0412 0 0 0 0 0 0 0 

1153 0.0158 0.558 0.0294 0.0268 0.0509 0 0.0856 0.0077 0 0 0.0904 0.0074 0 0 0 

1154 0 0.0294 0.573 0.1771 0 0 0.0296 0.0145 0 0 0.0449 0 0 0 0 
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 1147 1153 1154 1162 1163 1164 1165 1167 1168 1179 1180 1182 1189 1190 1193 

1162 0.0152 0.0268 0.1771 0.515 0 0 0.0204 0.0508 0.013 0 0.0415 0 0 0 0 

1163 0 0.0509 0 0 0.614 0.0178 0.0173 0 0 0 0 0.0139 0 0.0212 0 

1164 0 0 0 0 0.0178 0.537 0 0 0 0 0 0.2027 0.0206 0.0465 0.166 

1165 0 0.0856 0.0296 0.0204 0.0173 0 0.5065 0.0023 0 0 0.0556 0 0.0042 0 0.0072 

1167 0.0412 0.0077 0.0145 0.0508 0 0 0.0023 0.6335 0.2855 0.0055 0.0323 0 0 0 0.0017 

1168 0 0 0 0.013 0 0 0 0.2855 0.568 0.0063 0.0181 0 0 0 0 

1179 0 0 0 0 0 0 0 0.0055 0.0063 0.579 0 0 0 0 0 

1180 0 0.0904 0.0449 0.0415 0 0 0.0556 0.0323 0.0181 0 0.5645 0.0246 0 0 0 

1182 0 0.0074 0 0 0.0139 0.2027 0 0 0 0 0.0246 0.5055 0.0184 0.0483 0.2182 

1189 0 0 0 0 0 0.0206 0.0042 0 0 0 0 0.0184 0.546 0 0.038 

1190 0 0 0 0 0.0212 0.0465 0 0 0 0 0 0.0483 0 0.533 0.0365 

1193 0 0 0 0 0 0.166 0.0072 0.0017 0 0 0 0.2182 0.038 0.0365 0.524 

1194 0.007 0.0229 0 0 0.2773 0 0 0 0 0 0 0.0223 0 0 0.0006 

1195 0.015 0 0 0.0138 0 0 0 0.0276 0.0333 0 0 0 0 0.0022 0 

1197 0.0268 0 0.1044 0.0953 0 0 0 0.0074 0 0 0.0016 0.0031 0 0 0.014 

1199 0 0.0032 0.1165 0.0938 0 0.0005 0.0015 0.0069 0 0.0011 0 0 0 0.0053 0.011 

1210 0 0.101 0 0 0.0271 0.0113 0.1203 0 0 0 0.0485 0 0.0352 0 0.0172 

1213 0.0551 0 0.0056 0 0.0075 0 0 0.0135 0.0039 0 0 0.0063 0.0093 0 0 

1241 0 0 0 0 0 0 0 0 0 0.0046 0 0 0.0189 0.011 0.0022 

1244 0 0.0696 0 0 0.0783 0.0019 0.0072 0 0 0.0013 0 0.0126 0 0.0253 0.0025 

1245 0 0.0387 0.0898 0.0781 0.0018 0 0.016 0.0203 0 0 0.0621 0 0 0 0 

1248 0 0.0054 0.1018 0.156 0 0.003 0.0057 0.0083 0.0055 0.0025 0.0545 0 0.0036 0.0024 0.0052 

1256 0 0 0 0 0 0.0084 0 0 0 0.0093 0 0.0049 0.0523 0.0039 0.0094 

1261 0.1285 0 0 0 0 0 0 0.0115 0.004 0.0029 0 0.0146 0.0062 0.0461 0 

1282 0 0 0 0 0.0565 0.0199 0 0 0 0.1098 0 0 0 0.0112 0 

1292 0.0007 0 0 0 0 0 0 0 0 0 0.0129 0 0.0802 0 0 

1293 0 0.0165 0.0617 0.0159 0.0174 0 0 0.0006 0.0048 0.0283 0.0256 0 0 0.0069 0 

1294 0.002 0 0 0 0 0 0 0 0 0 0 0 0.0023 0.0326 0 

1322 0 0 0 0.0148 0 0.0175 0 0.002 0.0168 0.1899 0 0 0.031 0.0186 0.0298 

1366 0.0303 0 0 0.0053 0 0.0142 0 0 0 0.0339 0 0.01 0.0346 0 0 

1368 0 0 0.0109 0.0098 0 0 0 0 0 0 0.0036 0 0.0272 0 0 

1378 0 0 0 0 0.0006 0.0667 0 0 0 0.0196 0 0.0252 0 0.1942 0.0583 

1386 0.0483 0.0005 0 0 0.01 0 0 0.0583 0.0182 0.0119 0.0417 0 0.01 0 0 

1420 0 0 0 0 0 0.0184 0 0 0 0 0 0.0123 0.0023 0.1264 0 

1422 0 0 0 0.0037 0 0 0 0.0012 0.0044 0.0213 0 0.0005 0.0065 0.0484 0.0133 

1423 0 0.3702 0 0 0.0573 0 0.0558 0.0254 0 0 0.111 0.0005 0 0.0028 0 

1424 0.0143 0 0 0 0 0.0095 0 0.0097 0 0.0116 0.0075 0.0027 0.022 0 0 

1436 0.031 0 0.0295 0.0402 0 0.0059 0 0 0 0 0.0067 0.0196 0 0.042 0.02 

1439 0.1362 0 0 0 0 0 0 0.0569 0.0697 0 0 0 0.0795 0 0 

1440 0.008 0 0 0 0 0 0 0.0137 0 0 0 0 0.0673 0 0.0011 

1441 0 0 0 0 0 0.0054 0 0 0 0 0.0526 0.0047 0.2076 0 0.0215 
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 1194 1195 1197 1199 1210 1213 1241 1244 1245 1248 1256 1261 1282 1292 1293 

1019 0 0 0.0418 0 0.0055 0.0042 0 0 0 0 0 0.0168 0 0 0 

1020 0 0 0 0 0 0 0.0021 0 0.2902 0.0355 0 0 0.0157 0 0.067 

1022 0 0 0 0 0 0 0.0076 0.0012 0 0 0.0155 0.0039 0.0166 0.0159 0.0143 

1027 0 0.0053 0.0146 0 0.0195 0.0043 0 0 0 0 0 0.0028 0 0 0 

1031 0 0.0274 0 0 0 0.0408 0 0 0 0 0.0006 0.0343 0 0 0 

1036 0 0.0332 0 0 0.0245 0.0241 0 0 0 0 0 0.016 0 0.0895 0 

1041 0 0 0.023 0 0 0 0.0011 0 0 0 0 0.0266 0 0.0284 0 

1053 0 0.0516 0 0 0 0.0778 0 0 0 0 0 0.0423 0 0.0006 0 

1063 0 0 0.0119 0 0 0 0 0 0 0 0 0.0011 0 0.0446 0 

1100 0.0089 0 0 0 0 0.0028 0 0.1152 0.0017 0 0 0 0.0255 0 0 

1119 0 0.0185 0 0 0 0.0098 0 0 0.005 0 0.0174 0 0 0 0 

1127 0 0.0264 0 0 0.0173 0.051 0.005 0 0 0.0369 0.1237 0.0704 0.0156 0.0918 0 

1136 0.0432 0 0 0 0.0262 0.0006 0 0.1933 0 0 0 0.0215 0.0345 0 0 

1138 0 0.0005 0 0.0057 0.0143 0 0 0 0.1189 0.0231 0 0 0.0006 0 0.034 

1144 0 0.0029 0.0028 0.0051 0.0198 0 0 0.1019 0 0 0 0.0125 0.0372 0 0 

1147 0.007 0.015 0.0268 0 0 0.0551 0 0 0 0 0 0.1285 0 0.0007 0 

1153 0.0229 0 0 0.0032 0.101 0 0 0.0696 0.0387 0.0054 0 0 0 0 0.0165 

1154 0 0 0.1044 0.1165 0 0.0056 0 0 0.0898 0.1018 0 0 0 0 0.0617 

1162 0 0.0138 0.0953 0.0938 0 0 0 0 0.0781 0.156 0 0 0 0 0.0159 

1163 0.2773 0 0 0 0.0271 0.0075 0 0.0783 0.0018 0 0 0 0.0565 0 0.0174 

1164 0 0 0 0.0005 0.0113 0 0 0.0019 0 0.003 0.0084 0 0.0199 0 0 

1165 0 0 0 0.0015 0.1203 0 0 0.0072 0.016 0.0057 0 0 0 0 0 

1167 0 0.0276 0.0074 0.0069 0 0.0135 0 0 0.0203 0.0083 0 0.0115 0 0 0.0006 

1168 0 0.0333 0 0 0 0.0039 0 0 0 0.0055 0 0.004 0 0 0.0048 

1179 0 0 0 0.0011 0 0 0.0046 0.0013 0 0.0025 0.0093 0.0029 0.1098 0 0.0283 

1180 0 0 0.0016 0 0.0485 0 0 0 0.0621 0.0545 0 0 0 0.0129 0.0256 

1182 0.0223 0 0.0031 0 0 0.0063 0 0.0126 0 0 0.0049 0.0146 0 0 0 

1189 0 0 0 0 0.0352 0.0093 0.0189 0 0 0.0036 0.0523 0.0062 0 0.0802 0 

1190 0 0.0022 0 0.0053 0 0 0.011 0.0253 0 0.0024 0.0039 0.0461 0.0112 0 0.0069 

1193 0.0006 0 0.014 0.011 0.0172 0 0.0022 0.0025 0 0.0052 0.0094 0 0 0 0 

1194 0.6835 0 0 0 0 0.0031 0 0.1435 0 0 0 0 0.0547 0 0 

1195 0 0.5435 0 0 0 0 0 0 0 0 0 0 0.0013 0 0 

1197 0 0 0.5155 0.194 0 0 0.0124 0 0.0027 0 0 0 0.0079 0 0 

1199 0 0 0.194 0.522 0.0022 0 0.0016 0 0.0206 0.0023 0 0 0 0 0.0051 

1210 0 0 0 0.0022 0.59 0 0.0596 0.0806 0.0092 0 0.0164 0.0269 0.0469 0 0 

1213 0.0031 0 0 0 0 0.5445 0 0 0 0 0.0101 0.0056 0 0 0 

1241 0 0 0.0124 0.0016 0.0596 0 0.5675 0.0006 0 0 0.0522 0.039 0 0.0318 0 

1244 0.1435 0 0 0 0.0806 0 0.0006 0.7165 0 0 0 0 0.1933 0 0 

1245 0 0 0.0027 0.0206 0.0092 0 0 0 0.564 0.1439 0 0 0 0 0.1402 

1248 0 0 0 0.0023 0 0 0 0 0.1439 0.6485 0 0 0 0.0239 0.2433 

1256 0 0 0 0 0.0164 0.0101 0.0522 0 0 0 0.5795 0.0649 0 0.0933 0 
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 1147 1153 1154 1162 1163 1164 1165 1167 1168 1179 1180 1182 1189 1190 1193 

1261 0 0 0 0 0.0269 0.0056 0.039 0 0 0 0.0649 0.5795 0 0.082 0 

1282 0.0547 0.0013 0.0079 0 0.0469 0 0 0.1933 0 0 0 0 0.7205 0 0 

1292 0 0 0 0 0 0 0.0318 0 0 0.0239 0.0933 0.082 0 0.61 0.0068 

1293 0 0 0 0.0051 0 0 0 0 0.1402 0.2433 0 0 0 0.0068 0.6255 

1294 0 0 0.0146 0.0028 0.0415 0 0.0595 0 0 0 0.0363 0.0739 0.0106 0.0361 0 

1322 0 0.048 0.0053 0 0.0734 0 0 0.0418 0 0 0 0.0194 0.0189 0 0 

1366 0 0.0274 0.0123 0 0 0.0406 0 0 0 0 0.0362 0.0102 0 0 0 

1368 0 0.0207 0 0 0 0 0 0 0 0 0 0.0104 0 0.0938 0 

1378 0.0127 0 0.0231 0 0.0198 0 0.0109 0.0102 0 0 0 0.0196 0.0034 0 0 

1386 0 0.0546 0.0087 0 0.0317 0.0152 0 0 0.0262 0 0 0.0926 0 0 0.0011 

1420 0 0 0 0.0181 0.0301 0 0.0384 0 0 0.0076 0.0304 0 0.0206 0.0349 0 

1422 0 0 0.0095 0.0309 0.051 0 0.296 0 0 0 0.0668 0.0617 0 0.0535 0 

1423 0.0189 0 0 0 0.045 0 0 0.0477 0.0177 0.0055 0 0 0 0 0.0235 

1424 0 0.0671 0 0 0 0 0 0 0.0046 0 0.1432 0.0372 0 0.0418 0.0006 

1436 0 0 0.0605 0.0662 0.0025 0 0.0434 0 0 0 0 0 0.0007 0 0 

1439 0 0.031 0 0 0 0.0378 0 0 0 0 0 0.0921 0 0.0374 0 

1440 0 0 0 0 0.0302 0.0267 0 0 0 0.0057 0.0197 0.0108 0.018 0.0883 0 

1441 0 0 0 0 0 0 0 0 0 0 0.0959 0.0433 0 0.1628 0 

 
 1294 1322 1366 1368 1378 1386 1420 1422 1423 1424 1436 1439 1440 1441  

1019 0.0072 0 0.039 0.0244 0 0 0 0.0047 0 0.0103 0.0587 0.1205 0 0.0193  

1020 0 0 0 0 0 0.0096 0.0162 0 0.0179 0 0 0 0 0  

1022 0.0448 0 0 0 0.0146 0.0031 0.0517 0.0267 0 0 0 0 0.0142 0.0012  

1027 0 0 0.0049 0.0128 0 0.0067 0 0.0021 0.0022 0.0022 0.0076 0.164 0 0.0275  

1031 0 0 0.0146 0.0681 0 0.0238 0 0 0 0.0006 0 0.1823 0.0029 0  

1036 0 0 0.0119 0.1283 0 0 0 0 0 0.01 0 0.3267 0.0319 0.1022  

1041 0 0.024 0.0027 0.0657 0.0264 0.0636 0 0.008 0.0138 0.0039 0.0035 0.0379 0.1022 0.124  

1053 0 0 0.029 0.0462 0 0.0416 0 0.0037 0 0 0 0.2392 0 0.0071  

1063 0 0 0 0.1071 0 0.0374 0 0.0078 0 0 0.0439 0 0.0431 0.1183  

1100 0 0.0025 0 0 0 0 0 0 0.0029 0 0 0 0 0.0013  

1119 0 0 0 0.0148 0 0 0 0 0 0.0102 0 0.0056 0.0116 0  

1127 0 0 0.0136 0 0 0.0824 0 0.0528 0 0.0535 0.0034 0 0.0523 0.313  

1136 0.0448 0 0 0 0 0 0.0033 0 0.0013 0 0 0 0 0  

1138 0 0.0018 0 0.0017 0 0 0 0 0.006 0 0 0 0 0  

1144 0 0.1024 0 0 0.0857 0 0 0 0.028 0 0.0241 0 0 0  

1147 0.002 0 0.0303 0 0 0.0483 0 0 0 0.0143 0.031 0.1362 0.008 0  

1153 0 0 0 0 0 0.0005 0 0 0.3702 0 0 0 0 0  

1154 0 0 0 0.0109 0 0 0 0 0 0 0.0295 0 0 0  

1162 0 0.0148 0.0053 0.0098 0 0 0 0.0037 0 0 0.0402 0 0 0  

1163 0 0 0 0 0.0006 0.01 0 0 0.0573 0 0 0 0 0  

1164 0 0.0175 0.0142 0 0.0667 0 0.0184 0 0 0.0095 0.0059 0 0 0.0054  
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 1294 1322 1366 1368 1378 1386 1420 1422 1423 1424 1436 1439 1440 1441  

1165 0 0 0 0 0 0 0 0 0.0558 0 0 0 0 0  

1167 0 0.002 0 0 0 0.0583 0 0.0012 0.0254 0.0097 0 0.0569 0.0137 0  

1168 0 0.0168 0 0 0 0.0182 0 0.0044 0 0 0 0.0697 0 0  

1179 0 0.1899 0.0339 0 0.0196 0.0119 0 0.0213 0 0.0116 0 0 0 0  

1180 0 0 0 0.0036 0 0.0417 0 0 0.111 0.0075 0.0067 0 0 0.0526  

1182 0 0 0.01 0 0.0252 0 0.0123 0.0005 0.0005 0.0027 0.0196 0 0 0.0047  

1189 0.0023 0.031 0.0346 0.0272 0 0.01 0.0023 0.0065 0 0.022 0 0.0795 0.0673 0.2076  

1190 0.0326 0.0186 0 0 0.1942 0 0.1264 0.0484 0.0028 0 0.042 0 0 0  

1193 0 0.0298 0 0 0.0583 0 0 0.0133 0 0 0.02 0 0.0011 0.0215  

1194 0 0 0 0 0.0127 0 0 0 0.0189 0 0 0 0 0  

1195 0 0.048 0.0274 0.0207 0 0.0546 0 0 0 0.0671 0 0.031 0 0  

1197 0.0146 0.0053 0.0123 0 0.0231 0.0087 0 0.0095 0 0 0.0605 0 0 0  

1199 0.0028 0 0 0 0 0 0.0181 0.0309 0 0 0.0662 0 0 0  

1210 0.0415 0.0734 0 0 0.0198 0.0317 0.0301 0.051 0.045 0 0.0025 0 0.0302 0  

1213 0 0 0.0406 0 0 0.0152 0 0 0 0 0 0.0378 0.0267 0  

1241 0.0595 0 0 0 0.0109 0 0.0384 0.296 0 0 0.0434 0 0 0  

1244 0 0.0418 0 0 0.0102 0 0 0 0.0477 0 0 0 0 0  

1245 0 0 0 0 0 0.0262 0 0 0.0177 0.0046 0 0 0 0  

1248 0 0 0 0 0 0 0.0076 0 0.0055 0 0 0 0.0057 0  

1256 0.0363 0 0.0362 0 0 0 0.0304 0.0668 0 0.1432 0 0 0.0197 0.0959  

1261 0.0739 0.0194 0.0102 0.0104 0.0196 0.0926 0 0.0617 0 0.0372 0 0.0921 0.0108 0.0433  

1282 0.0106 0.0189 0 0 0.0034 0 0.0206 0 0 0 0.0007 0 0.018 0  

1292 0.0361 0 0 0.0938 0 0 0.0349 0.0535 0 0.0418 0 0.0374 0.0883 0.1628  

1293 0 0 0 0 0 0.0011 0 0 0.0235 0.0006 0 0 0 0  

1294 0.6125 0 0 0.0044 0 0 0.0558 0.1425 0 0.0132 0.1034 0 0.0111 0  

1322 0 0.6785 0.0588 0 0.0339 0.0158 0.0116 0 0.0063 0.0403 0.0114 0 0 0  

1366 0 0.0588 0.5525 0 0.0341 0.0466 0 0 0 0.0324 0 0.0306 0 0.0135  

1368 0.0044 0 0 0.6405 0 0 0 0 0 0 0.0032 0.1157 0.0107 0.0303  

1378 0 0.0339 0.0341 0 0.6495 0.0195 0.1042 0.0137 0 0.0246 0.0588 0 0 0  

1386 0 0.0158 0.0466 0 0.0195 0.5065 0 0 0 0.0321 0 0.0084 0.052 0.0023  

1420 0.0558 0.0116 0 0 0.1042 0 0.6135 0.0196 0.0006 0 0.1219 0 0.0025 0.0665  

1422 0.1425 0 0 0 0.0137 0 0.0196 0.5435 0 0 0.0801 0 0.0098 0.0431  

1423 0 0.0063 0 0 0 0 0.0006 0 0.5795 0 0 0 0.0066 0  

1424 0.0132 0.0403 0.0324 0 0.0246 0.0321 0 0 0 0.5845 0 0 0 0.0498  

1436 0.1034 0.0114 0 0.0032 0.0588 0 0.1219 0.0801 0 0 0.6575 0 0 0.0808  

1439 0 0 0.0306 0.1157 0 0.0084 0 0 0 0 0 0.7065 0 0.1156  

1440 0.0111 0 0 0.0107 0 0.052 0.0025 0.0098 0.0066 0 0 0 0.6165 0.0459  

1441 0 0 0.0135 0.0303 0 0.0023 0.0665 0.0431 0 0.0498 0.0808 0.1156 0.0459 0.6785  
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Appendix G 
Definitions 

 
Management Terms 

 
Green Species Survival Plan® (Green SSP) Program – A Green SSP Program has a population size of 50 or more 
animals and is projected to retain 90% gene diversity for a minimum of 100 years or 10 generations.  Green SSP 
Programs are subject to AZA’s Full Participation and Non–Member Participation Policies. 

Yellow Species Survival Plan® (Yellow SSP) Program – A Yellow SSP Program has a population size of 50 or 
more animals but cannot retain 90% gene diversity for 100 years or 10 generations.  Yellow SSP participation by AZA 
institutions is voluntary. 

Red Species Survival Plan® (Red SSP) Program – A Red SSP has a population size of greater than 20 but fewer 
than 50 animals, at least three AZA member institutions, and a published studbook.  Animal Programs that manage 
species designated as Extinct in the Wild, Critically Endangered, or Endangered (IUCN) do not need to meet 
minimum population size and number of participating institution criteria to be designated as an SSP Program. Red 
Program participation by AZA institutions is voluntary. 

Full Participation – AZA policy stating that all AZA accredited institutions and certified related facilities having a 
Green SSP animal in their collection are required to participate in the collaborative SSP planning process (e.g., 
provide relevant animal data to the AZA Studbook Keeper, assign an Institutional Representative  who will 
communicate institutional wants and needs to the SSP Coordinator and comment on the draft plan during the 30-day 
review period, and abide by the recommendations agreed upon in the final plan).  
 
All AZA member institutions and Animal Programs, regardless of management designation, must adhere to the AZA 
Policy on Acquisitions, Transfers, and Transitions and the AZA Code of Professional Ethics.  For more information on 
AZA policies, see http://www.aza.org/board-policies/. 
 

Demographic Terms 
 
Age Distribution – A two-way classification showing the numbers or percentages of individuals in various age and 
sex classes. 
 
Ex, Life Expectancy – Average years of further life for an animal in age class x. 
 
Lambda () or Population Growth Rate – The proportional change in population size from one year to the next.  
Lambda can be based on life-table calculations (the expected lambda) or from observed changes in population size 
from year to year.  A lambda of 1.11 means an 11% per year increase; lambda of 0.97 means a 3% decline in size 
per year. 
 
lx, Age-Specific Survivorship – The probability that a new individual (e.g., age 0) is alive at the beginning of age x.  
Alternatively, the proportion of individuals which survive from birth to the beginning of a specific age class. 
 
Mean Generation Time (T) – The average time elapsing from reproduction in one generation to the time the next 
generation reproduces.  Also, the average age at which a female (or male) produces offspring.  It is not the age of 
first reproduction.  Males and females often have different generation times. 
 
Mx, Fecundity – The average number of same-sexed young born to animals in that age class.  Because studbooks 
typically have relatively small sample sizes, studbook software calculate Mx as 1/2 the average number of young 
born to animals in that age class.  This provides a somewhat less "noisy" estimate of Mx, though it does not allow for 
unusual sex ratios.  The fecundity rates provide information on the age of first, last, and maximum reproduction. 
 
Px, Age-Specific Survival – The probability that an individual of age x survives one time period; is conditional on an 
individual being alive at the beginning of the time period.  Alternatively, the proportion of individuals which survive 
from the beginning of one age class to the next. 
 
Qx, Mortality – Probability that an individual of age x dies during time period.  Qx = 1-Px.  Alternatively, the 
proportion of individuals that die during an age class.  It is calculated from the number of animals that die during an 
age class divided by the number of animals that were alive at the beginning of the age class (i.e.-"at risk"). 
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Risk (Qx or Mx) – The number of individuals that have lived during an age class.  The number at risk is used to 
calculate Mx and Qx by dividing the number of births and deaths that occurred during an age class by the number of 
animals at risk of dying and reproducing during that age class. 
 
Vx, Reproductive Value – The expected number of offspring produced this year and in future years by an animal of 
age x. 
 

Genetic Terms 
 
Allele Retention – The probability that a gene present in a founder individual exists in the living, descendant 
population. 
 
Current Gene Diversity (GD) -- The proportional gene diversity (as a proportion of the source population) is the 
probability that two alleles from the same locus sampled at random from the population will not be identical by 
descent.  Gene diversity is calculated from allele frequencies, and is the heterozygosity expected in progeny 
produced by random mating, and if the population were in Hardy-Weinberg equilibrium.  
 
Effective Population Size (Inbreeding Ne) -- The size of a randomly mating population of constant size with equal 
sex ratio and a Poisson distribution of family sizes that would (a) result in the same mean rate of inbreeding as that 
observed in the population, or (b) would result in the same rate of random change in gene frequencies (genetic drift) 
as observed in the population.  These two definitions are identical only if the population is demographically stable 
(because the rate of inbreeding depends on the distribution of alleles in the parental generation, whereas the rate of 
gene frequency drift is measured in the current generation). 
 
Founder – An individual obtained from a source population (often the wild) that has no known relationship to any 
individuals in the derived population (except for its own descendants).  
 
Founder Genome Equivalents (FGE) – The number wild-caught individuals (founders) that would produce the same 
amount of gene diversity as does the population under study.  The gene diversity of a population is 1 - 1 / (2 * FGE).  
 
Founder Representation -- Proportion of the genes in the living, descendant population that are derived from that 
founder. 
 
Inbreeding Coefficient (F) -- Probability that the two alleles at a genetic locus are identical by descent from an 
ancestor common to both parents.  The mean inbreeding coefficient of a population will be the proportional decrease 
in observed heterozygosity relative to the expected heterozygosity of the founder population. 
 
Mean Kinship (MK) – The mean kinship coefficient between an animal and all animals (including itself) in the living, 
captive-born population.  The mean kinship of a population is equal to the proportional loss of gene diversity of the 
descendant (captive-born) population relative to the founders and is also the mean inbreeding coefficient of progeny 
produced by random mating.  Mean kinship is also the reciprocal of two times the founder genome equivalents: MK = 
1 / (2 * FGE).  MK = 1 - GD. 
 
Percent Known – Percent of an animal's genome that is traceable to known founders.  Thus, if an animal has an 
UNK sire, the % Known = 50.  If it has an UNK grandparent, % Known = 75. 
 
Percent Certain -- The percentage of the living individuals’ pedigree that can be completely identified as certain: 
(exact identity of both parents is known) and traceable back to known founders. Individuals that are 100% certain do 
not have any MULTs or UNKs in their pedigree. Certainty represents a higher degree of knowledge than Known and 
therefore is always less than or equal to Known. 
 
Prob Lost – Probability that a random allele from the individual will be lost from the population in the next generation, 
because neither this individual nor any of its relatives pass on the allele to an offspring.  Assumes that each individual 
will produce a number of future offspring equal to its reproductive value, Vx. 
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Appendix H 
Directory of Institutional Representatives 

 
Contact Name (IR) Institution Phone Email Address 
Carolyn Atherton 
Curator of Birds 

AUDUBON 
Audubon Zoo 504-212-5370 catherton@auduboninstitute.org 

Richard Dunn 
Assistant Curator 

AUDUBON SSC 
Audubon Species Survival Center 504-398-3162   rdunn@auduboninstitute.org 

Kim Boardman 
Curator of Birds 

BARABOO 
International Crane Foundation 608-356-9462 x 165    kboardman@savingcranes.org 

Colleen Baird 
General Curator 

CALGARY 
Calgary Zoo 403-909-0276 ColleenB@calgaryzoo.com 

Tricia Fowler 
Wildlife Care Supervisor 

HOMOSASSA 
Homosassa Springs Wildlife State Park 352-628-5343    tricia.fowler@dep.state.fl.us 

Mike Taylor 
Curator of Herps, Birds 

JACKSONVL 
Jacksonville Zoo and Gardens 904-757-4463 x 138 taylorm@jacksonvillezoo.org 

Julie Tomita 
Animal Care Manager 

LOWRY 
Tampa’s Lowry Park Zoo 813-935-8552 x 376   julie.tomita@lowryparkzoo.org 

Alex Waier 
Curator of Birds/Heritage 
Farm 

MILWAUKEE 
Milwaukee Zoological Gardens 414-256-5449   alexander.waier@milwaukeecountywi.gov 

Sara Hallager 
Curator of Birds 

NZP-WASH 
Smithsonian National Zoological Park 202-633-3088   hallagers@si.edu 

Brian Clauss 
Flock Manager 

PATUXENT 
Patuxent Wildlife Research Center 301-497-5758    bclauss@usgs.gov 

Josef San Miguel 
Director of Aviculture 

SAN ANTON 
San Antonio Zoo 210-734-7184    josef.sanmiguel@sazoo.org 

Dustin Foote 
Assistant Curator 

SCOT NECK 
Sylvan Heights Bird Park 252-826-3186    aviculturist@shwpark.com 

Fred Beall 
General Curator 

STONEHAM 
Stone Zoo, Zoo New England 617-989-2052    fbeall@zoonewengland.com 
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Recovery Planning for the Whooping Crane 
Workshop 2: Species Conservation Planning  
 
Executive Summary 
 
The Whooping Crane (Grus americana) was officially declared Endangered in North America in 1967, 
and the original Recovery Plan was completed in 1980 with the last revision occurring in 2007. Recovery 
planning activities mandated by the Endangered Species Act (ESA; USA) and the Species at Risk Act 
(SARA; Canada) are carried out by the U.S. Fish and Wildlife Service (USFWS) and the Canadian 
Wildlife Service (CWS), and these agencies are advised by an International Recovery Team (IRT) 
established under an international agreement governing co-operation among and signed by both countries. 
As it has already been several years since the last International Recovery Plan (IRP) was completed, the 
IRT wishes to update the Plan to incorporate new information and techniques, with the overall goal of 
downlisting and eventually fully recovering the species using efficient and effective strategies. 
 
To initiate and inform this effort, the IRT is collaborating with the Conservation Breeding Specialist 
Group (CBSG), part of the Species Survival Commission (SSC) of the International Union for 
Conservation of Nature (IUCN), to hold population viability analysis (PVA) and population and habitat 
viability assessment (PHVA) workshops with members of the IRT and other invited specialists to produce 
information to be included in an upcoming version of the International Recovery Plan. To begin this 
process, a PVA workshop was held 1 – 3 December 2015 in Calgary, Alberta Canada and was generously 
hosted by the Calgary Zoo. Twenty-one participants with expertise in Whooping Crane biology and 
management and endangered species conservation planning attended the meeting, which was facilitated 
by CBSG staff. This first workshop was important for building the conceptual and mechanistic foundation 
for the quantitative risk assessment that forms the basis of the PVA. As a follow-up to this meeting, a 
second Species Conservation Planning (SCP) workshop was held 29 November – 1 December 2016, 
again located in Calgary and once again hosted by the Calgary Zoo. Twenty-five specialists in the biology 
and management of Whooping Cranes and other North American species gathered to learn about the state 
of the developing PVA modeling effort, and to begin the process of generating detailed modeling 
scenarios representing a variety of management alternatives for the species and the habitat on which it 
depends.  
 
Considerable progress has been made on the structure and function of the demographic simulation model 
since the December 2015 workshop. Built using the Vortex simulation modeling software package, the 
PVA now generates demographic dynamics of all the existing wild populations (Aransas – Wood Buffalo, 
Eastern Migratory, Louisiana, and Florida) and the captive SSP population. With this level of detail, 
managers can evaluate the efficacy of a variety of linked in situ – ex situ management options and the 
costs and benefits to each of the populations.  
 
Following the detailed discussions on PVA model structure and function, the participants began outlining 
a set of management alternatives that will ultimately be recast into model scenarios with specific 
numerical descriptions of species management efforts. Near the end of the workshop, two separate 
working groups were formed to work in parallel on more detailed descriptions of the alternatives for (1) 
the Aransas – Wood Buffalo migratory population, and (2) the Eastern migratory and Louisiana and 
Florida non-migratory populations, and their linkage to the captive SSP population.  
 
The output of this workshop will be critical to the proper specification of detailed and functional PVA 
model scenarios for evaluating management alternatives. This work will continue in 2017 and will 
ultimately culminate in a third decision-making workshop in winter 2017. 
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Introduction 
 
Whooping Cranes (Grus americana) currently exist in three free-ranging populations (Figure 1): 

• The Aransas-Wood Buffalo (AWB) population summers in and around Wood Buffalo National 
Park in the Northwest Territories and northern Alberta, Canada and winters in and around 
Aransas National Wildlife Refuge in coastal Texas, USA; 

• The Eastern Migratory population, established in 2001, summers in central Wisconsin and 
winters in the southeastern United States; 

• The Louisiana non-migratory population, which was established in 2011in southwestern 
Louisiana.  

  

Figure 1. Current distribution of the Whooping Crane, Grus americana. Remnant non-migratory flock in 

Florida not shown. Map graphic courtesy of International Crane Foundation. 
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A non-migratory flock in central Florida was re-introduced in the 1990’s and early 2000’s, but this effort 
was abandoned for many reasons including poor reproductive success and loss of wetland habitat. A few 
free ranging Cranes remain in this area. In addition to these free-ranging populations, approximately 160 
captive birds are held at captive breeding centers in the USA and Canada (e.g., International Crane 
Foundation in Wisconsin, the Patuxent Wildlife Research Center in Maryland, Calgary Zoo in Canada, 
San Antonio Zoo in Texas, and the Audubon Center for Research of Endangered Species in Louisiana). 
 
The species was officially declared Endangered in 1967, and the original Recovery Plan was completed in 
1980 with the last revision occurring in 2007 (CWS and USFWS 2007). Recovery planning activities 
mandated by the Endangered Species Act (ESA; USA) and the Species at Risk Act (SARA; Canada) are 
carried out by the US Fish and Wildlife Service (USFWS) and the Canadian Wildlife Service (CWS), and 
these agencies are advised by an International Whooping Crane Recovery Team (IRT) established under 
an MOU governing co-operation among and signed by both countries. 
 
As it has already been several years since the last International Recovery Plan (IRP) was completed, the 
IRT wishes to update the IRP to incorporate new information and techniques, with the overall goal of 
downlisting and eventually fully recovering the Whooping Crane using efficient and effective strategies.  
 
Anticipated modifications to the IRP include: 

• Explicit incorporation of the Eastern Migratory and Louisiana Non-migratory populations into the 
species recovery planning process (and to place in the proper context those references to earlier 
attempts to establish populations in the Rocky Mountains and in Florida); 

o Requirements: model anticipated population dynamics and long-term sustainability of 
current reintroduced populations to assist in decision making about their future; 

o Consider alternative objectives and roles for reintroduced populations if long-term 
sustainability of reintroduced populations is determined to not be a viable objective. 

• Development of more rigorous species recovery criteria, using population viability analysis 
(PVA) to inform recovery planning by providing a defensible method of evaluating the predicted 
outcomes of alternative management scenarios; 

o Requirements: revise and clarify current downlisting recovery criteria and develop 
delisting criteria. 

• Identification of the optimal role(s) for the current captive population (e.g., maintenance of 
genetic variation, and/or production of birds for re-introduction projects); 

o Requirements: identification of a timeline or set of demographic criteria beyond which 
captive populations may no longer be needed for recovery purposes, and/or minimum 
numbers of birds and populations for maintenance of a genetically viable legacy 
population; and 

• Specification of options that may be considered by USFWS and CWS for recovery actions that 
should be taken to maximize probability of recovery of the species across its range. 

o Requirements: model and examine expected population changes under multiple scenarios 
involving AWBP egg collection or other management options. 

 
To initiate and inform this effort, the IRT is collaborating with the Conservation Breeding Specialist 
Group (CBSG), part of the Species Survival Commission (SSC) of the International Union for 
Conservation of Nature (IUCN), to hold population viability analysis (PVA) and population and habitat 
viability assessment (PHVA) workshops with members of the IRT, and other invited specialists, to 
produce information to be included in an upcoming version of the International Whooping Crane 
Recovery Plan.   
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CBSG’s PVA and PHVA workshops are organized to bring together a wide range (but perhaps not the 
full set) of stakeholders who share a strong interest in the conservation and management (or the 
consequence of such management) of a species in its habitat. One goal in all workshops is to reach a 
common understanding of the scientific knowledge available and its possible application to the decision-
making process and to identify needed management actions. Through their experience in numerous 
workshop projects in more than 70 countries worldwide, CBSG staff has found that a workshop process 
driven by practical decision-making – replete with risk characterization methods, stochastic simulation 
modeling, management scenario testing, and deliberation among stakeholders – can be a powerful tool for 
extracting, assembling, and exploring information. This workshop process encourages the development of 
a shared understanding across a broad spectrum of training and expertise. These tools also support the 
creation of working agreements and instilling local ownership of the conservation problems at hand and 
the management decisions and actions required to mitigate those problems. As participants work as a 
group to appreciate the complexity of the conservation problems at hand, they take ownership of the 
process and of the ultimate management recommendations that emerge. This is essential if the 
management recommendations generated by the workshops are to succeed. 
 
The first workshop to begin this process, convened in December 2015 at the Calgary Zoo, began laying 
the groundwork for effective strategic conservation planning for Whooping Cranes in North America. The 
report from this workshop (Miller et al. 2016) includes information on the current status of the species, 
and features a detailed presentation of the evolving population viability analysis (PVA) that is being 
conducted to inform species conservation action-planning for the species in the wild and in captivity. 
Additionally, the report outlined a broad set of population and habitat management components that could 
be applied to one or more of the existing Whooping Crane populations in the United States and Canada. 
These components were then combined in creative ways across preliminary discussions around deriving 
management alternatives that could be evaluated quantitatively using the demographic modeling tool in 
use in the PVA.  
 
This second workshop process was designed to facilitate continued expansion and improvement of the 
PVA model, both in terms of the underlying biological data used as model input and the detailed 
specification of management scenarios that could help to achieve species recovery. Completion of the 
PVA element of the overall project in the first half of 2017 will be followed by a third workshop that will 
focus on developing specific management recommendations to ensure the future viability of Whooping 
Cranes in their native habitats. 
 

Current Whooping Crane Recovery Criteria  

To provide the proper context for discussing the PVA as a tool for assisting in the revision of species 
recovery criteria, the current downlisting criteria as laid out in the 2007 Recovery Plan (Third Edition) are 
given below. That Plan does not define delisting criteria, due in large part to the recognition that 
considerable time will be required to achieve the downlisting goals. Note that different criteria, based on 
IUCN guidelines, are used to assess the status of all Species at Risk in Canada, including Whooping 
Cranes (see Appendix III). The Canadian criteria were last used to assess Whooping Crane in 2010, 
resulting in confirmation of its Endangered status based on meeting Criterion B (Small Distribution 
Range) and Criterion D (Very Small or Restricted Total Population) which are more fully described in 
Appendix III. A complete description of the 2010 Canadian assessment is available in COSEWIC (2010). 
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Downlisting Criteria from 2007 Recovery Plan: 
 
Objective 1 – Establish and maintain self-sustaining populations of Whooping Cranes in the wild that are 
genetically stable and resilient to stochastic environmental events. 
 

Criterion 1 – Maintain a minimum of 40 productive pairs in the AWBP for at least 10 years, while 
managing for continued increase of the population. Establish a minimum of 25 productive pairs in 
self-sustaining populations at each of two other discrete locations. 
 
A productive pair is defined as a pair that nests regularly and has fledged offspring. The two 
additional populations may be migratory or non-migratory. Multiple populations provide protection 
against stochastic, catastrophic events in nature. A single wild population remains vulnerable to 
extinction during singular, or a series of, adverse events, regardless of its size. 
 
Population targets are 160 in the AWBP, and 100 each in the Florida non-migratory population and 
the eastern migratory population. These targets are consistent with a population viability assessment 
of what is needed to maintain genetic variability for the population. All three populations must be 
self-sustaining for a decade at the designated levels before downlisting could occur. A self-sustaining 
population is defined as a stable or growing population that is not supplemented with any additional 
reintroductions from captivity. 
 
The AWBP has been maintained at above 40 productive pairs since 1992; however, additional 
populations are not yet self-sustaining. An alternative criterion may be applied for downlisting in the 
event that attempts to establish additional self-sustaining populations do not succeed. 
 
Alternative Criterion 1A – If only one additional wild self-sustaining population is reestablished, then 
the AWBP must reach 400 individuals (i.e. 100 productive pairs), and the new population must 
remain above 120 individuals (i.e. 30 productive pairs). Both populations must be self-sustaining for a 
decade at the designated levels before downlisting could occur. This alternative is based on the 
principle that with the reestablishment of only one additional population separate from the AWBP, 
then Crane numbers must be higher in both populations than if there are three distinct populations. 
 
Alternative Criterion 1B - If establishment of second and third wild self-sustaining populations is not 
successful, then the AWBP must be self-sustaining and remain above 1,000 individuals (i.e. 250 
productive pairs) for downlisting to occur. The Memorandum of Understanding on Conservation of 
Whooping Cranes, approved by Canadian and U.S. federal officials, recognizes a goal of 1,000 
individuals in the AWBP population. This higher number ensures a better chance for survival of the 
AWBP in the event of a catastrophic event within its extremely limited range. The target of 1,000 is 
reasonable for downlisting given the historical growth of the AWBP and theoretical considerations of 
minimum population viability. To ensure sufficient genetic variability, the AWBP must increase to 
the level where the creation of new alleles through genetic mutation will offset the loss of genetic 
diversity. After reaching the goal of 250 pairs, the population should gain genetic variation faster than 
the population loses genetic material. 
 

  



Recovery Planning for the Whooping Crane Workshop 2: Species Conservation Planning 

7 

Objective 2 – Maintain a genetically stable captive population to ensure against extinction of the species. 
 

Criterion 2 - Maintain 153 Whooping Cranes in captivity (21 productive pairs). Genetic analysis 
suggests that 90% of the genetic material of the species can be maintained for 100 years at this 
population size (Jones and Lacy 2003). To achieve this, this Plan recommends having 50 captive 
breeder pairs of Whooping Cranes by 2010, including 15 pairs at PWRC, 12 at ICF, 10 at CZ, 10 at 
SSC, and 3 at SAZ. A breeder pair (as differentiated from a productive pair) is defined as a pair that 
breeds or is intended to breed in the future. Production from CZ, ICF, PWRC, SAZ, and SSC will be 
the principal source of birds for release to the wild for reintroduced populations. However, sources of 
release birds should be based on the optimal genetic mix to ensure long-term population viability. 
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Whooping Crane Population Viability Analysis (PVA) 
DRAFT Baseline Model Development and Results: 12 December 2016 
Submitted by Kathy Traylor-Holzer, IUCN SSC Conservation Breeding Specialist Group 

The following report outlines the development of the VORTEX model for Whooping Cranes prior to and 
following the 2015 Population Viability Analysis (PVA) workshop, including workshop and post-
workshop discussions for model revision. Additional model revisions were discussed at the 2016 PVA 
workshop that may affect the final results. While general conclusions are not likely to change, specific 
quantitative impacts of changes in demographic rates may be revised. Thus, these results should be 
considered preliminary and contingent on the final PVA model report to be completed in April 2017. 
 

Objective  

The objective of this modeling effort was to develop a representative population simulation model and 
conduct a Population Viability Analysis (PVA) for the Whooping Crane (Grus americana), incorporating 
all existing wild and captive populations of this species into a single meta-population. A PVA using this 
model will provide long-term viability projections for each population and for the species meta-
population under current threat and management conditions. These projections also can be used to 
estimate the probability of reaching program goals under current management. Additional uses of this 
model include: 1) to evaluate the impact of alternative management strategies; 2) to inform discussions of 
revising program goals; 3) to provide an estimate of the type and degree of management needed to reach 
program goals; 4) to identify the role of various populations within the management of this meta-
population (particularly that of the captive population); and 5) to identify criteria or thresholds for action. 
 

Model Development and Timeline 

Discussion of model parameters and structure took place through a series of conference calls from July 
2015 to October 2016 with many of the wildlife managers and content experts for population data for the 
various Whooping Crane populations. These calls focused on model structure, input values and data 
resources. Numerous reports and publications, as well as data tables in some cases, were provided along 
with the 2015 and 2016 studbook databases for the captive population (i.e., a historical database that 
includes sex, pedigree, and life event information for individual birds). A preliminary meta-population 
model was presented and discussed at the PVA development workshop on 1-3 December 2015 in 
Calgary, with many of the conference call participants attending the PVA workshop (Miller et al. 2016). 
Subsequent conference calls and electronic exchanges from June to October 2016 facilitated refinement 
of the baseline model that is the basis of this PVA report. 
 
A preliminary discussion of alternative management model scenarios was initiated by population-specific 
working groups at the 2015 PVA workshop (Miller et al. 2016). Conference calls and electronic 
discussions in the fall of 2016 continued these discussions. Management scenario modeling will be 
conducted in early 2017 based upon discussions at the Whooping Crane species conservation planning 
workshop scheduled 29 November – 1 December in Calgary. This model and PVA results will support 
discussions surrounding recovery goals and recommended management actions for the Whooping Crane. 
 

General Model Description 

VORTEX Description 
A stochastic, individual-based population model was developed for the Whooping Crane using the 
VORTEX 10.2.1 (Lacy and Pollak 2016) software program. VORTEX is a Monte Carlo simulation of the 
effects of deterministic forces as well as demographic, environmental, and genetic stochastic events on 
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wild or captive small populations. VORTEX models population dynamics as discrete sequential events that 
occur according to defined probabilities. The program begins by either creating individuals to form the 
starting population or importing individuals from a studbook database and then stepping through life 
cycle events (e.g., births, deaths, dispersal, catastrophic events), typically on an annual basis. Events such 
as breeding success, clutch size, sex at birth, and survival are determined based upon designated 
probabilities that incorporate both demographic stochasticity and annual environmental variation. 
Consequently, each run (iteration) of the model gives a different result. By running the model hundreds of 
times, it is possible to examine the mean and range of probable outcomes. 
 
Relevant characteristics or options available in the VORTEX 10 modeling software and used in this 
baseline model include: 

• Individual age-based model incorporating both sexes and pedigree relationships 
• Incorporates demographic stochasticity and environmental variation directly 
• Can incorporate cyclical or random events, including catastrophes 
• Can include multiple populations (isolated or connected) 
• Can incorporate different demographic rates and characteristic for different populations 
• Can apply different demographic rates based on individual characteristics  
• Can use studbook data to establish the initial population 
• Can set initial kinships and/or inbreeding levels and/or starting allelic frequencies 
• Can include various types of population management (e.g., genetic management, harvest, 

reinforcement, translocation) 
• Can simulate different future conditions (e.g., declining carrying capacity over time) 

 
The model operates on a one-year time step, with most events (e.g., breeding) occurring once per year. 
Two mortality events occur in the model each year so that summer vs winter events can be altered 
separately in the model. Generally speaking, the model begins each ‘year’ in spring just prior to breeding, 
simulates breeding and summer mortality through fall migratory, and then imposes additional mortality 
during the second half of the year (winter and spring migration). Model scenarios were run for 100 years 
with 500 iterations each unless otherwise noted. 
 
Population Structure 
The Whooping Crane model has been developed as a meta-population model, which will provide viability 
assessments for each individual population as well as the species meta-population (i.e., all individuals of 
the species) as a whole over time. The meta-population includes the following populations: 

1) Aransas-Wood Buffalo wild migratory population (AWBP) 
2) Eastern migratory population (EMP) 
3) Louisiana non-migratory population (LNMP) 
4) Florida non-migratory population (FNMP) 
5) Captive population (SSP) 

 
Each of these populations has its own demographic rates, initial population structure, and management 
options. The default base model has been developed with no interaction among these five populations 
(i.e., treated as isolated populations). However, the model has been structured to allow population 
interactions in alternative scenarios. Examples of such interactions include, but are not restricted to: 

• Removal of eggs from wild nests (for translocation to wild or to be brought into captivity) 
• Translocation of birds of specific age and sex from one wild population to another 
• Periodic natural dispersal of birds from one wild population to another  
• Release of captive-reared juveniles into wild populations  

Any such population interactions can be restricted to occur only when certain conditions are met (e.g., 
source population is ‘healthy’ and recipient population falls below some defined threshold). 



Recovery Planning for the Whooping Crane Workshop 2: Species Conservation Planning 

11 

The base model was designed to incorporate substructure in the captive population to simulate the 
presence of five breeding facilities plus several pairs of non-breeding birds at additional facilities. In the 
model, breeding occurs primarily within each breeding facility with periodic exchange of birds among 
them (rather as acting as a panmictic population in the model). All other populations are treated as 
panmictic populations isolated from each other. 
 

Model Inputs and Validation 

Model development focused initially on the wild AWBP and the captive population, as these represent 
very different population demographic rates and management strategies and have the most data available 
to inform the model. Population-specific data were used for the other wild populations (EMP, LNMP, 
FNMP) for initial population, carrying capacity and demographic rates to the extent possible, using the 
AWBP model structure. Additional information on these populations was discussed and provided at the 
PVA workshop as well as via post-workshop communications and model development. 
 
Key resources for demographic rates included Gil-Weir et al. 2012, Moore et al. 2012, Butler et al. 2014, 
Servanty et al. 2014, Wilson et al. (2016), Whooping Crane SPARKS studbook databases (Jones 2015, 
Peregoy 2016), Whooping Crane Eastern Partnership (WCEP) annual reports and others, as well as expert 
opinion on conference calls and at the PVA workshop (see Literature Cited). A summary of model input 
values is provided for each of the five populations below and in Table 3. 
 
Aransas-Wood Buffalo Population (AWBP) 
This is the last original wild population of Whooping Cranes that remained prior to recent reintroductions. 
This population migrates internationally each year from its wintering grounds centered in the Aransas 
Wildlife Refuge, Texas, US to its breeding grounds in Wood Buffalo National Park in Alberta, Canada.  
 
Population: An initial population of 329 birds (USFWS winter 2015-2016 survey) was modeled with a 
current estimated carrying capacity (K) of 2638 birds (in protected and unprotected lands) and a projected 
loss of K down to 1554 birds by 2100 due to sea level rise (Metzger et al. 2014). Population size is 
controlled in the model through lower survival of non-established breeding pairs and lower recruitment 
(fewer surviving offspring) at capacity. Note: new estimates (Kprotected areas = 1094 declining to 465, and 
additional K of 2155 in unprotected areas going to 1203) were used in the meta-population models). 
 
Reproduction: The mating system was modeled as long-term 
monogamous pairs, with reproduction (i.e., egg production) 
beginning as early as age 4. Female breeding rate (probability 
of producing a clutch that year) averaged 91.9% and is age 
specific, with essentially all females age 7-23 laying eggs 
(based on Gil-Weir et al. 2012 and Wilson et al. 2016) and 
rates declining slightly in older females (see Figure 2). Pairs 
can produce one clutch with one (4% of clutches) or two (96% 
of clutches) eggs (Gil-Weir et al. 2012). 
 
Mortality: Mortality rates were based primarily on Wilson et al. (2016) with additional data from Gil-
Weir et al. 2012 and raw data tables, and were implemented as two mortality events per year (summer vs 
winter mortality), with no sex-specific differences in mortality (Servanty et al. 2014). First-year mortality 
was divided into six-month mortality from egg to fledging to migration to wintering grounds (58.15% for 
first egg and 95% for second egg), with additional mortality (10%) during the remainder of the first year. 
Mortality rates used for other age classes were similarly applied to each six-month summer or winter 
period, resulting in the following annual mortality rates: 10.8% (1 and 2 year olds); 15% (3 year olds); 
and 5.6% (adults 4 years and older). Maximum lifespan was set at 30 years.  
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Figure 2. AWB age-specific female breeding rates. 
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Environmental variation: Demographic stochasticity is an inherent property of the model, while EV, or 
environmental variation (annual fluctuation in demographic rates), must be explicitly added. EV for 
reproduction (% females breeding) was set at CV = 10% based on partitioning of EV from observed 
variance in AWB nesting data. Temporal variation in demography observed by Wilson et al. (2016) was 
highest for first-year survival and lower for breeding rate and sub-adult and adult survival. EV for 
mortality was set at CV=10% for most mortality rates to match that used for breeding and by Tischendorf 
2004. EV for first-year mortality was set at CV=25%. EV for reproduction and mortality were partially 
correlated in the model (0.5) to account for most EV occurring in the summer breeding grounds. 
 
Catastrophes: Two catastrophic events were incorporated in the base model, based in part upon general 
trends in catastrophic declines observed in wild vertebrate populations by Reed et al. (2003). Risk of a 
high mortality event in the wintering grounds was incorporated as a 0.5% risk (~ once every 200 years) of 
a 50% reduction in survival for all age classes over winter. The risk of a poor breeding season (90% 
reduction in fledgling production) was given a 5% risk of occurrence (~ once every 20 years) based upon 
a conservative estimate of similar historical population declines over the past 38 years. 
 
Genetics: A small genetic load (3 lethal equivalents, 1 as a lethal allele and 2 as non-lethal effects) was 
incorporated into the model and applied as lower juvenile survival in inbred individuals. This is lower 
than the genetic load suggested by O’Grady et al. (2006) of 12.29 lethal equivalents for wild vertebrate 
populations, as it is assumed that some of the initial genetic load may have been purged due to the 
historical bottleneck and population expansion experienced by this species. Birds in the initial population 
were modeled as unrelated to each other, as observed demographic rates incorporate any inbreeding 
effects to date. The model tracked pedigree relatedness and applied inbreeding effects on any future 
additional inbreeding. 
 
Model Validation 
Retrospective modeling of the AWBP was conducted by using the base model to project the trend of this 
population over the past 38 years (from 1977 to 2015). The model was initiated with 72 individuals. The 
severe winter mortality catastrophe was removed, as it was not observed during this period. Model results 
indicate a stochastic r = 0.0383 (SD = 0.0642) and mean N2016 = 327 (SD = 110), closely matching field 
observations (2015 survey count = 329) (see Figure 3). Adult birds comprised 70% of the population in 
the model (68.8% reported by Wilson et al. 2016). The population experienced a negative growth rate in 
~ 9 years, similar to the model developed by Wilson et al. 2016 (n=8 years) and to field observations (n=7 
years). Overall the model appears to be a reasonable representation of the Whooping Crane AWBP. 
 

Figure 3. Retrospective model 
projection of the AWB Whooping 
Crane population from 1997 to 
2015. 
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Sensitivity Testing  
Recognizing that there is some uncertainty around model input parameters, sensitivity testing (ST) was 
conducted by varying a single parameter at a time to assess the sensitivity of the model results to different 
variables. All ST scenarios were run for 100 years with 500 iterations with an initial population of 500 
individuals at capacity (K=500) with no future reduction in K. Stochastic growth rate (r), calculated prior 
to truncation to K, was selected as the most appropriate measure of population viability and model results. 
While ST was conducted on the AWBP model inputs, the general pattern of sensitivity of model 
parameters to population performance may have some application to other Whooping Crane populations. 
 
Reproduction and mortality: Historical data are most robust for demographic rates (age-specific 
reproduction and mortality). The following rates were varied with + 10% and + 20% of the mean: % 
females breeding; first-year survival; sub-adult survival (ages 1-3); and adult survival (age 4+). Figure 4 
shows that growth rate is most sensitive to adult survival (varied from 75.5% to 100%), followed by sub-
adult survival (68-100%) and juvenile survival (30-45%). Changes in breeding rate (i.e., egg production) 
have little effect in comparison over the range tested, possibly as the proportion of females breeding is 
high. Reproduction and first-year survival combine to affect recruitment, which is an issue of concern for 
reintroduced populations. Specifically, fledge rate (survival from egg to fledging) is the most variable 
vital rate among wild populations and is responsible for the greatest uncertainty regarding future 
demographic trends of reintroduced populations. Post-juvenile survival and nest/egg production are 
relatively similar among wild populations in comparison. Wilson et al. (2016) similarly noted that 
fledging rate had the greatest influence on annual growth rate (ln λ), followed by breeding propensity (% 
females nesting), given the relatively low variation in adult survival. While adult survival typically drives 
growth in long-live species such as Cranes, the concentration of demographic variation in survival from 
egg through the first and second years results in its greater observed effect (Wilson et al. 2016). 
Management actions that improve hatching and fledging rates and juvenile survival are likely to improve 
viability as long as sub-adult and adult survival remain relatively high. Future increases in adult (and to a 
lesser extent, sub-adult) mortality, however, could reduce population viability. 
 

 
 
Additional input values: Other model inputs relied more heavily on estimation and harbor greater 
uncertainty. These rates were explored through ST as follows: environmental variation (2x base value, 
base, ½ base value); lethal equivalents (2x base, base, none); maximum age (30 years as base value, 35 
years); first age of reproduction (3 years, 4 years as base value); and catastrophes (2x annual base risk, 

Figure 4. Sensitivity testing for 
demographic rates (mean +10%, 
+20%) by stochastic growth rate. 
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base risk, none). The two catastrophes were also explored independently. Figure 5 shows that variation in 
these inputs over the range tested results in relatively small impacts on growth rate.  
 
EV, inbreeding sensitivity (LEs), and maximum age had little to no effect. Allowing three-year-old birds 
to breed (at the same rate of 36% as 4 year olds) slightly improved growth; breeding at lower rates would 
have less impact. Catastrophes do have some effect on growth rate, but populations of 500 grow well with 
no extinction risk even if the risk of both catastrophes is doubled. The effects of the two different 
catastrophes (egg loss on the summer breeding grounds vs severe mortality in the wintering grounds) are 
similar, with summer egg loss (which has a 10x greater risk than severe winter mortality) leading to a 
slightly more negative impact on population growth. These results suggest that model results are not 
particularly sensitive to the uncertainty in these parameters for populations of several 100 birds. 
 

 
Population size: Population size is known to impact population viability, as smaller populations are more 
vulnerable to stochastic processes such as demographic stochasticity, environmental variation, and 
genetic drift. The AWBP base model was run for populations with initial N = K for the following values: 
50, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000. Results show that populations of N=K=50 show 
slower growth (stoch r = 0.0248), reduced gene diversity (GD=0.8458), and 2.48% risk of extinction in 
100 years. Once populations reach ~300 individuals, relative gains in growth rate with increased N begin 
to taper off, while gene diversity benefits taper at around N=700 (Figure 6). 
 

Figure 5. Sensitivity testing for 
other variables (EV, LE, AFR, 
MaxAge, catastrophe rate) by 
stochastic growth rate. 

Figure 6. Stochastic 
growth rate and gene 
diversity retained by 
population size. 

Population size 
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Eastern Migratory Population (EMP) 
Releases of captive-reared juvenile Cranes began in 2001 to establish this migratory population, which 
has breeding grounds in Necedah National Wildlife Refuge and other wildlife areas in central Wisconsin 
and that winters in or on the flyway to the Gulf coast of Florida. Reproduction began in 2005, and pairing, 
mating and egg production rates are high, along with sub-adult and adult survival. A high rate of nest 
abandonment results in low recruitment (production of fledglings) that is currently insufficient for 
population sustainability. Headstarting (the removal of eggs for captive rearing and return of juveniles to 
the wild) and/or the release of captive-hatched juveniles has been used to bolster the population.  
 
The primary differences in this population model from the AWBP model are initial population, carrying 
capacity, reproductive rate, and mortality rates. Model inputs not discussed below are the same as those 
used for the AWBP model (see Table 3 for details). 
 
Population: The initial population is based on data from the studbook and currently is set at 109 birds 
with the age, sex and pedigree of each bird taken from the 2016 studbook (Peregoy 2016) for cranes alive 
prior to the 2016 breeding season. Carrying capacity was discussed at the PVA workshop and was 
estimated by the participants to be 2000 birds (summer K), with ~1350 breeding adults (675 pairs). 
 
Reproduction: Female reproductive rates for the EMP were varied based on female (pair) reproductive 
experience instead of female age, with ‘virgin’ pairs having a 50% chance of producing a clutch and 
‘proven’ females (pairs) (i.e., those that had produced eggs in the past) having a 95% chance of producing 
a clutch, based on Servanty et al. (2014). Pairs can produce up to two clutches per year per pair, which is 
more common in this population due to the high rate of nest failure and/or removals for rearing in 
captivity, stimulating some pairs to produce a second clutch (see Table 3 for input details). 
 
Mortality: AWBP sub-adult and adult mortality rates were used for the EMP model (see Model Validation 
below). First-year mortality for parent-reared offspring is significantly higher for the EMP, specifically 
egg to fledgling mortality (Table 3; Figure 7). In the absence of headstarting or other releases and given 
these model demographic rates (good breeding and post-juvenile survival but low fledgling recruitment), 
the population exhibits decline, with a stochastic r = -0.064. 
  
Current Management (Headstarting): Experimental releases are underway for this population, including 
headstarting wild-laid eggs in captivity for release. Various reproductive and survival rates, as well as 
proportion of eggs removed, were estimated for future projections (based on 2013-2015 WCEP reports; S. 
Converse, pers. comm.). It was assumed in the base model that active management (headstarting) would 
be implemented for the first 10 years of the model and then cease. Headstarted young were given lower 
mortality rates (30% mortality from egg to release) than wild parent-reared young (92-96%) (Figure 7). 
 
Model Validation 
Retrospective demographic modeling of the EMP since its establishment in 2001 was conducted, using 
studbook data and WCEP annual reports to inform the schedule of captive-reared juvenile releases by 
year, age and sex (pedigree was not included). Initially, sub-adult and adult mortality rates were estimated 
from Servanty et al. (2014) based on EMP demographic data from 2001-2010. While model projections 
performed well against census numbers through 2010, post-juvenile survival was overestimated in the 
model after 2010. Incorporating AWBP survival rates for birds over one year resulted in better model 
validation and were used in the final EMP model (Figure 8), although model projections are still 
optimistic with respect to post-juvenile survival after 2010. The 2014 WCEP annual report noted an 
emerging concern regarding lower survival than expected among 2011-2013 releases for both ultralight-
led (UL) and Direct Autumn Release (DAR) birds. Currently the model does not incorporate differential 
mortality rates for released vs wild-hatched birds but this factor can be added if desired in future models. 
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Figure 3. Diagram of reproductive rates (i.e., probability of pair producing 0, 1 or 2 clutches within a year) 
used for the EMP model. 

Figure 7. Diagram of reproductive rates (i.e., probability of pair producing 0, 1 or 2 clutches within a year; egg 
hatch rates; chick fledging rates) and egg removal rates used for the EMP model (estimated from: black = S. 
Converse, pers. comm.; blue = based on 2005-2013 data, WCEP 2014; red = based on 2013-2015 data, from 
2013-2015 WCEP reports). 
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Louisiana Non-migratory Wild Population (LNMP)  
This non-migratory population is a newly established population based on annual releases of captive-
reared juvenile Cranes beginning in 2011. Seventy-five young Cranes (5-9 months old) have been 
released for five consecutive years (2011-2015) in cohorts of 10-16 birds per year. The oldest surviving 
birds are 5 years old and so are just reaching breeding age. Given the young age and short history of this 
population it is challenging to predict future demographic rates. Demographic rates for other wild 
Whooping Crane populations (AWBP and EMP) differ most substantially from each other on the survival 
of offspring from egg to arrival on the wintering grounds approximately six months later (higher survival 
for AWBP), followed by smaller differences in breeding rates (i.e., mating and egg production). As a non-
migratory population, the LNMP may be exposed to fewer threats, although there is a local threat of 
shooting (accounting for at least 20% of the mortality of released birds). Early nesting attempts by young 
pairs (age 3-5 years) have been high but with a high rate of nest failure. The first chicks were hatched and 
a fledgling produced in 2016.  
 
Population: The model was initiated with 36 surviving released birds included in the June 2016 
population count (LDWF 2016). Age and sex of these individuals were taken from census and studbook 
data and include 14 males and 22 females ranging in age from 1-5 years. Pedigree data from the 2016 
studbook were used to set kinships among the initial birds (Peregoy 2016). 
 
Carrying capacity: Allen’s 1952 historical estimate of K=2500 for tallgrass prairie was expanded to 
include coastal marsh that potentially could support an additional 500-1000 Cranes (conservative 
estimate) (W. Selman, pers. comm.). Carrying capacity was set at 3000 as a conservative estimate for this 
population with no change over time. 
 
Reproduction: PVA workshop participants recommended using the EMP rate for the percent of females 
breeding given that both are reintroduced populations. This annual rate is 50% chance for nulliparous 
females and 95% for proven breeders (i.e., females that have previously nested and laid eggs). These rates 
approximate those observed in the young adult released Cranes to date (6/15 = 40% for nulliparous pairs; 
4/5 = 80% in proven pairs). Number of eggs produced per nest was also taken from EMP (96% = 2 eggs). 
Of the 16 nests observed so far in LNMP, 13 (81%) contained 2 eggs. 
 
Mortality: Early mortality (egg to 6 months) in the model is only applicable to wild-laid eggs and not to 
released birds. Workshop participants suggested using 70% mortality as an intermediate rate between 
those observed for AWBP and EMP followed by sensitivity exploration. Mortality rates for sub-adults (6 

Figure 8. Retrospective model 
projection of the Whooping 
Crane EMP from 2001 to 2015.  
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months to 3 years of age) varied by birth origin: EMP rates were used for wild-hatched birds and LNMP-
observed (higher) rates were applied to released birds. EMP mortality rates were used for all birds age 3 
years and older and are similar to those observed to date in the LNMP (see Table 3 for specific rates).  
 
Other input values: Values for environmental variation, catastrophes, genetic load, and other parameters 
were the same as those used for the AWBP base model.  
 
Model Validation 
Retrospective modeling of the LNMP was limited due to the short historical timeline and was conducted 
by using the base model to project the trend of this population over the past 4 years (from 2011 to 2015). 
The initial 2010 cohort was not included, as high mortality was observed with this first release. The 
model was initiated with 14 1-year-old birds (6 males, 8 females) representing the 2011 cohort. 
Additional yearlings were added each year to match releases in 2012, 2013, 2014 and 2015. Model results 
indicate a stochastic r = 0.2530 (SD = 0.1666), which is driven by releases, and mean N2016 = 38.8 (SD = 
4.4) and represents the population size just prior to breeding. This closely matches the 2016 field count 
(36 birds in late June plus 2 birds that died between breeding and late June) as well as the population 
count over time (see Figure 9).  
 
Removing all reproduction from the model leads to identical projections; therefore, model parameter 
values suggest that successful reproduction is not expected in this population prior to the 2016 breeding 
season. Overall the model appears to be a reasonable representation of the Louisiana Whooping Crane 
population with respect to the survival of young released birds, but future reproductive rates and survival 
of wild-born descendants is less understood. There is substantial uncertainty regarding the reproductive 
success of these Cranes as they age, primarily in terms of hatching and fledging rates (i.e., mortality from 
egg to ~ 6 months), which will greatly influence future growth rates. The survival rate of wild-hatched 
birds is also uncertain, and it is unclear if AWBP or EMP survival rates are more appropriate for future 
projections. Finally, the future rate and impact of shooting on survival is unknown. 
 
  

Figure 9. Retrospective model 
projection of the Louisiana 
Whooping Crane population 
(2011- 2015). 
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Florida Non-migratory Wild Population (FNMP) 
This non-migratory population was initiated through the release of 289 young Whooping Cranes from 
1993 through 2006 into central Florida. High mortality and poor reproduction of this population led to the 
decision to discontinue releases after 2006 (Folk 2013). Protocols were developed to address survival 
challenges such as high predation, disease, and metal toxicosis and other human-related threats, and led to 
improved survival. Powerline collisions contributed to male-biased mortality that led to a female-based 
sex ratio, limiting the number of breeding pairs. Limited reproduction has been observed, with the first 
fledging reared to independence in 2002 and 9 fledglings produced by 2008 (Folk et al. 2010). Spalding 
et al. 2010 found extreme annual variability in fertility and hatchability (0-62%) that suggests a disease or 
environmental influence. Low rainfall and marsh water levels may limit reproduction in this population 
below levels required for a sustainable population.  
 
Moore et al. 2012 provide estimates of demographic rates for the FNMP, which were used to help 
parameterize this population model. These authors assessed the uncertainty in these rates – specifically 
whether captive-reared released birds and their wild-reared offspring share the same demographic rates – 
and concluded that population extirpation is nearly certain if the rates are shared but that there is a high 
probability of persistence if wild-reared offspring survive and reproduce similar to other wild Whooping 
Cranes. Since releases were stopped, the population has declined from 30 birds in 2008 to 19 in 2012 to 
an estimated 10 remaining in 2015, which supports the hypothesis that this population is not self-
sustaining. While this population is not considered to be sustainable, it has been included in this PVA for 
sake of completeness (to include all populations of the species) but may not play a role in Whooping 
Crane recovery. 
 
Population: The model was initiated with 8 (4 males, 4 females) surviving released birds plus 2 wild-
reared female offspring based upon public sightings as of December 2015 (Dellinger, pers. comm.). Age, 
sex and pedigree of these individuals were taken from the 2016 studbook data, with adults ranging in age 
from 14 to 23 years (Peregoy 2016). Carrying capacity was set arbitrarily at 100 to allow for population 
growth. 
 
Reproduction: Reproduction was combined with egg-to-fledgling mortality in the model and was taken 
from Moore et al. 2012 and based on past reproductive history of the female. Unproven adult females 
(i.e., those that had not laid eggs previously) had a 5.2% chance of producing a fledgling, while prior 
breeders had a 36.5% chance of producing a fledgling. EV was increased to COV=40% to account for 
high observed variability in reproduction. 
 
Mortality: Female mortality rates were taken from Moore et al. 2012, as follows: 33.6% (~6-12 months); 
32.8% (age 1); 23.4% (age 2); 17.9% (age 3); 19.5% (age 4+, annually). Maximum longevity of 30 years 
was retained from other wild populations, although to date longevity has been much shorter in this 
population. 
 
Other input values: Values for other parameters were the same as those used for the AWBP base model.  
 
Model Validation 
Retrospective modeling of the FNMP was conducted by simulating the population from its establishment 
in 1993 through 2015. Releases were estimated from the 2016 studbook (Peregoy 2016), omitting birds 
that died within one month of release or were marked as lost-to-follow up (LTF) upon release in an 
attempt to align the releases with the model timeline (which begins the following spring). Figure 10 
compares the model results to an approximate census count estimated from Folk et al. 2008. The model 
underestimates the population from 2000 to 2006, possibly due to the removal of LTF birds in the model 
while they were still included in the field population estimate. The model also overestimates the number 
of birds in recent years. Since the model uses mortality rates gleaned from earlier historical data, it may 
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be that mortality has increased and/or that maximum age is overestimated for this population. 
Alternatively, the model result is within one standard deviation of the observed data and the actual 
population may have experienced stronger than average stochastic effects. While the model projects a 
pattern similar to that observed historically, it is possible that the Florida population may be in more 
several decline than the base model suggests. 
 

 
 
Captive Population (SSP) 
The captive population is managed collectively, now as a Species Survival Plan® (SSP®) of the 
Association of Zoos and Aquariums (AZA), by three long-term breeding centers (International Crane 
Foundation, Patuxent Wildlife Research Center, Calgary Zoo) and several other breeding and non-
breeding zoos. Birds are paired behaviorally but most offspring are a result of artificial insemination, 
providing increased opportunities for genetic management. The primary breeding centers have produced 
Cranes for release to establish the reintroduced populations. A studbook database is maintained (by S. 
Peregoy, Patuxent WRC) for the captive and reintroduced populations, and the SSP is coordinated by K. 
Boardman, ICF. Most breeding occurs within each center, with occasional inter-facility transfers.  
 
Population: The population was initiated with Cranes living prior to the 2016 breeding season (n=160) 
taken from the 2016 studbook (Peregoy 2016). This included age, sex, pedigree and location of each 
Crane. Sub-structure was added to the captive population in the model by diving it into six sub-
populations, or ‘centers’:  ICF, Patuxent, Calgary, San Antonio, Audubon, and Others. Carrying capacity 
for the entire SSP population was set at 180. Breeding can occur in all centers except for ‘Others’. 
 
Reproduction: Studbook data were analyzed using the PMx population management software program for 
captive populations to determine age- and sex-specific reproductive and mortality rates. Breeding is 
modeled as short-term polygyny since essentially all breeding is done by artificial insemination (AI). All 
adult females at the five breeding centers have a chance of producing a clutch in a given year, with 
nulliparous females having a 50% chance and proven females at 83%. Male sperm donors are selected 
based on their genetic value within the SSP (i.e., low mean kinship (MK) value). Sires (i.e., male sperm 
used in AI) are selected from males in the same center, with a limitation of no more than two females 
inseminated with sperm by the same male in a given year.  
 
Females can have up to three clutches per year, with the following distribution: 1 clutch (16%); 2 clutches 
(16%); and 3 clutches (68%). First clutches are on average larger (37% one egg, 63% two eggs), while 

Figure 10. Retrospective model 
projection of the Florida non-
migratory Whooping Crane 
population (1992- 2015). 
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second and third clutches are 54% one egg and 46% two eggs. First eggs of the year are sometimes laid 
prior to AI and have a low fertility rate (17%) and therefore low hatch rate (17%), while other eggs have 
~ 50% fertility rate and 23% hatch rate. 
 
Excess offspring (i.e., those above carrying capacity) are removed from the population, with the 
restriction that their MK value is greater than 80% of the mean population MK (i.e., genetically 
overrepresented individuals). These excess offspring are tallied and then currently are removed from the 
meta-population, but alternate scenarios could supplement these juveniles into wild populations.  
 
Mortality: Based on studbook data the following mortality rates were used: 25% (hatch to 1 year), 1% 
(male) / 5% (female) annually for sub-adult, 4% annual for adults through age 25, and 10% annual for 
adults > 25 years. No EV was included in demographic rates, as annual environmental fluctuations are 
typically mitigated in captive conditions. Kinship data are available from recent molecular analysis and 
can be applied in future modeling to better estimate kinships and gene diversity in the population.  
 
Catastrophes: Two catastrophes are included in the SSP model. Disease (e.g., avian influenza) is modeled 
as an institutional-level outbreak (2% annual risk, 75% survival). Adverse weather (e.g., hurricane, 
blizzard, tornado, depending upon location) is also modeled at the institution level with a 10% risk and a 
reduction in reproduction (80% of normal). 
 
Additional changes: Several model features are in development, including the implementation of 
restricting most reproduction to within each breeding center and the periodic transfer of juveniles between 
facilities. Another feature is to incorporate ‘breeder quality’– specifically, to simulate habitual ‘poor 
breeders’ in the population (~10% of adults).  
 
Model Validation 
The SSP model is still undergoing final input and structural revisions and validation. 
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PVA Model Results 
 
Aransas-Wood Buffalo Population (AWBP) 

Population projections show an overall positive growth trend (stochastic r = 0.0412) similar to that 
observed historically (note that r is calculated prior to truncation when N exceeds K). Assuming that the 
population utilizes unprotected as well as protected lands, it is projected to reach carrying capacity in 
~40-50 years. Projected decline after that time is a result of declining carrying capacity due to sea level 
rise, resulting in ~ 1500 Cranes after 100 years (Figure 11). The population is able to recover from a 
single catastrophic winter decline but may take over a generation to rebound to the same size. Loss of 
existing genetic variation is minimal (<1%) if the population is allowed to grow to K. There is no 
projected risk of extinction over 100 years. These results suggest that the demographic and genetic status 
of the AWBP Whooping Crane population is good over the next 100 years given the input values used 
and assuming the availability of protected and unprotected lands and no additional significant threats 
(natural or anthropogenic) not included in this model. 
 
Projections were also run with carrying capacity limited to protected lands only. This was modeled as a 
current K=646 with a projected future K=399 by 2100 due to sea level rise. Under this scenario, projected 
population viability remains good, with strong growth (r = 0.0417), high gene diversity retention (98.3%), 
mean final population near K (N=381), and no risk of extinction (Figure 11). Again, these results assume 
that past demographic trends are indicative of future demography and that there are no additional 
significant threats to the population. While demographically stable and genetically diverse, restriction of 
the wintering Crane population to protected lands reduces the long-term population size by 75%. This 
smaller population size results in faster accumulation of inbreeding over time (Figure 12).  

Figure 11. Projected mean size of 
AWBP for 100 years utilizing all 
habitat (blue) and only protected 
areas (red). 

Figure 12. Projected mean 
additional inbreeding (F) in the 
AWBP over 100 years utilizing 
all habitat (blue) and only 
protected areas (red). 
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Eastern Migratory Population (EMP) 

Experimental Releases 
PVA participants suggested that active management (headstarting) be implemented for the first 10 years 
of the model and then cease. Estimated probabilities of reproductive and management events and survival 
rates were used as described in Figure 7. Headstarted young were given lower mortality rates (30% 
mortality from removal to release) than wild parent-reared young.  
 
These rates lead to both higher reproduction (over 4-fold increase in second clutches) and higher survival 
of young (70% survival of headstarted chicks to release vs <5% for parent-reared chicks) under the 
headstarting management scheme in the model. This results in strong population growth (~12% annually) 
for the first 10 years, growing the population on average to ~ 380 Cranes. The population then declines as 
deaths outpace reproduction (Figure 13). Although the results suggest at least some short-term benefits 
with each successive year of headstarting, it should be noted that since the population size is larger this 
translates into increased effort to remove, rear and release 80% of first clutches laid in the wild. While the 
exact input values under a headstarting or release scheme may be refined, these results suggest the 
inability of the EMP to be sustainable without management intervention unless reproductive success 
and/or juvenile survival of wild-reared birds are improved (Figure 14).  

 

 
  

Figure 13. Projected mean size of 
the Whooping Crane EMP for 100 
years under various initial periods 
of headstarting. 

Figure 14. Projected mean size of 
EMP for 50 years in the absence of 
additional releases or headstarting. 
Bars indicate standard deviation. 
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Increasing Sustainability 
In the absence of further releases or headstarting activities, and with the current estimated demographic 
rates, the EMP is projected to decline (stochastic r = - 0.063), with the population projected to go extinct 
within 50 years (Figure 15). This is driven by low recruitment of juveniles in the wild. If reproduction or 
survival rates have been overestimated (see Model Validation), then decline could be faster. Increased 
recruitment of juveniles is essential to maintain and grow this population. 
 
Nesting failure and low hatch and fledging rates need to be improved for this wild population to be self-
sustaining. While a variety of factors such as predation, fertility, inbreeding and behavior may contribute 
to low fledgling recruitment, nest abandonment (possibly due to black fly harassment) is considered to be 
a primary concern (Converse et al. 2013). If management actions could be enacted to improve fledgling 
production, this could have a significant impact on population sustainability. Table 1 demonstrates the 
inputs and results for alternative scenarios in which the survival from egg to fledging is increased 2-fold 
and 3-fold. A moderate reduction in mortality from egg to fledging (from 92-96% to ~85%) is projected 
as needed to stabilize the population on average (stochastic r = 0.0097) and eliminate extinction risk 
(Table 1; Figure 15) in the absence of further headstarting. This recruitment rate just balances losses and 
so the projected mean population size has a high degree of uncertainty. Additional improvements to 
fledging rate would be need to ensure growth, combat genetic impacts, and potentially offset mortality in 
other age classes if this has been underestimated. A four-fold increase in fledge rate would be needed to 
approach AWBP growth rates. Combining short-term headstarting with increased fledging rates could 
further bolster population growth (see Wild Meta-Population section). 
 

Table 1. Results for EMP scenarios with increased survival of eggs to fledging. *mortalities are given 
separately for first clutch and second clutch of the year. 

Scenario Egg to fledging 
mortality* 

Stochastic 
r 

SD 
(stoch r) 

Mean 
N100yr 

SD 
(N100yr) 

Mean 
GD100yr 

P(Ext)100yr 

Base 96.15% 
91.8% 

-0.0632 0.1155 0 0 -- 0.998 

Increase 
2x 

90% 
 

-0.0262 0.0930 12.3 8.9 0.779 0.302 

Increase 85% 0.0097 0.0633 356.3 221.0 0.930 0.000 
3x        

Increase 80% 0.0345 0.0616 1824.2 373.1 0.951 0.000 
4x        

 
 

 

Figure 15. Projected mean size of 
EMP for 100 years with increased egg-
to-fledging survival (and in the 
absence of additional releases). Bars 
indicate standard deviation. 
 
Green: 3x increase in successful nests 
Red: 2x increase in successful nests 
Blue: current rates 
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Louisiana Non-Migratory Population (LNMP) 

Given the recent establishment of this young population, there is substantial uncertainty regarding its 
future demographic rates. This is especially true for survival over the first six months (i.e., hatching rate 
of eggs, fledging rate of chicks) for eggs laid by captive-reared released birds. First six-month mortality 
varies from 58% in the original wild AWBP to 95% in the reintroduced EMP. Model projections using 
the estimate based on expert opinion (70% mortality from egg to 6 months) suggest positive stochastic 
growth (r = 0.0417) to a mean population size of 2146 that retains 93.4% gene diversity, even in the 
absence of further releases. Risk of extinction over 100 years is low (0.4%) and is highest while the 
population is relatively small. Initial population growth is slow; on average the population takes over 20 
years to reach 100 birds and almost 60 years to reach 500 birds. Inbreeding accumulates to approximately 
the first cousin level (mean F = 0.0633). If the genetic load of the population is greater than that modeled, 
this could lead to lower viability than indicated here. 
 
Uncertainty regarding juvenile mortality was initially explored by decreasing survival from egg to six 
months by 25% (i.e., 77.5% mortality) and 50% (i.e., 85% mortality). Mortality of 77.5% leads to slower 
growth (stochastic r = 0. 0216), smaller final population size (574), greater extinction risk (1.6%), and 
lower gene diversity retention (90.9%). A high mortality rate of 85% results in little overall growth (r = -
0.0037) and mean population of 67 birds retaining 84.2% gene diversity at 100 years. Extinction risk is 
noticeably increased (17.4%). Figure 16 illustrates the potential viability and degree of uncertainty of this 
population given limited data on recruitment. Growth rates will be less if AWBP survival rates rather than 
EMP rates are used for sub-adult and adult birds (see Wild Meta-Population results for more details). 
 

 
Another factor that will influence the size and viability of the LNMP is the continued release of additional 
birds into the population in the future. Future releases have the potential for a variety of impacts. 
Continued releases for the next few years can help buffer against small population risks until the 
population can reach a larger, less vulnerable size. For example, the release of 12 juveniles (6 males, 6 
females) each year for the next 5 years can improve the population status provided that juvenile mortality 
is not too high by increasing mean growth rate, mean population size, and reducing extinction risk in 100 
years (see Table 2). 
 
  

Figure 16. Projected mean 
size of the Whooping Crane 
LNMP for 100 years. 
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Table 2. Results for LNMP scenarios with releases over the first 5 years of the 100-year projection. 

Six-month 
mortality 

Supplements Stochastic r SD (stoch 
r) 

Mean 
N100yr 

SD (N100yr) Mean 
GD100yr 

P(Ext)100yr 

70% None 0.0417 0.0851 2138 879 0.934 0.004 
 12/yr x 5yrs 0.0515 0.0869 2722 551 0.970 0 

77.5% None 0.0216 0.0964 574 629 0.909 0.016 
 12/yr x 5yrs 0.0325 0.0969 1224 871 0.962 0 

85% None -0.0038 0.1097 60 96 0.846 0.194 
 12/yr x 5yrs 0.0079  0.1085 170 245 0.921 0.032 

 
 
Releases can be modeled on a pre-determined schedule or in response to population status (e.g., releases 
to balance a skewed sex ratio). In addition, it is possible that continued exploration of rearing and release 
techniques might lead to improved ‘quality’ of released birds that will lead to higher reproductive success, 
moving the population from its current (uncertain) state to better long-term viability aspects. The relative 
benefit of additional releases is challenging to evaluate unless more data are available to assess the 
fledging and survival rates for this population. 
 
 
Florida Non-Migratory Population (FNMP) 

Population projections suggest that the FNMP is not sustainable and is likely to decline to extinction if it 
remains a closed population (Figure 17). Projected stochastic r is -0.096 with a median time to extinction 
of 11 years. With only 10-11 birds remaining, this timeline may be quite stochastic. 
 

 
 
Captive Population (SSP) 

This population model is still under development. Preliminary results indicate that the population is 
projected to be able to maintain its desired target size and retention of gene diversity to serve as an 
insurance population while producing offspring for release (as a source for population reinforcement). 
The model will output the rate of offspring available for release under different demographic rates and 
different management scenarios and population sizes. 
 

Figure 17. Projected mean size 
of the Whooping Crane FNMP 
for 50 years. 
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Wild Populations and Meta-Population 

The species meta-population consists of the original wild population (AWBP), three reintroduced 
populations (EMP, LNMP, FNMP), and the captive population (SSP). There is relatively good data for 
the AWBP and SSP, both of which are likely to be sustainable under currently anticipated future 
conditions. The future extirpation of the FNMP is also relatively certain provided that it remains isolated. 
On the other hand, there is substantial uncertainty regarding the future trends of the EMP and LNMP, due 
primarily to the low hatching and fledging rates observed so far in these reintroduced populations as well 
as uncertainty regarding survival rates.  
 
The future status of the wild meta-population, in terms of size and number of separate populations, will be 
influenced by the future trends of the EMP and LNMP. The LNMP has been only recently established, 
making it difficult to ascertain future demographic trends, while the EMP has been plagued with black 
flies along with other challenges. Potential management actions may or may not be able to improve 
fledging recruitment in these populations. While sub-adult and adult survival rates and nesting/egg 
production have been good in the EMP and LNMP, these rates also can influence population growth. 
 
Uncertainty in LNMP Vital Rates 
The LNMP may represent the greatest unknown. Four scenarios exploring first 6-month mortality (75% vs 
80%) and other survival rates (AWBP vs EMP rates) demonstrate the interaction of these rates (Figure 18). 
Slightly higher (i.e., EMP) survival rates substantially improve population growth. Improvement in 
juvenile survival may have relatively small impact under AWBP rates but can have large impacts with 
improved survival of older birds. These projections have a great degree of variability associated with them. 
Increasing survival from AWBP to EMP rates removes the extinction risk over 100 years (Figure 19). 
 

Figure 18. Projected mean size 
of the Whooping Crane LNMP for 
100 years under various survival 
rate scenarios. 

Figure 19. Probability of survival 
of the Whooping Crane LNMP 
over 100 years under various 
survival rate scenarios. 
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Uncertainty in EMP Vital Rates 
Similarly, sufficient improvement in fledging rate and juvenile survival in the EMP has the potential to 
promote population growth and sustainability, particularly when combined with a short-term headstarting 
effort that rapidly grows the population. Decreasing 6-month mortality from ~96% to 85% combined with 
a 10-year headstart program changes EMP model projections from that of population decline and high 
risk of extinction (PE100yr=0.89) to projected strong population growth and no extinction risk (Figure 20). 
This represents approximately 3-fold increase in fledging rate and illustrates the potential for improved 
fledging to promote a sustainable population. 

 
 
Projecting the Future of the Wild Meta-Population 
Given these uncertainties, a matrix of several potential futures for the LNMP, EMP and AWBP 
Whooping Crane populations were modeled to explore the impacts on the entire wild meta-population. 
Sixteen scenarios (200 iterations each) were run that varied the following four variables: 

LNMP: Juvenile (6-month) mortality: 75% vs 80% 
LNMP: Survival rates (based on AWBP or EMP) 
EMP: Juvenile (6-month) mortality: ~96% (base) vs 85% 
AWBP: All habitat vs protected areas only (wintering grounds) 

 
All 16 scenarios projected a viable wild meta-population with positive growth, good retention of gene 
diversity, and no risk of extinction in 100 years, but vary substantially in size and number of populations. 
Figure 21 shows the projected wild meta-population size for these 16 scenarios, which range by an order 
of magnitude from 480 to 4800. More details will be provided at the conservation planning workshop.  

Figure 20. Projected mean size 
(and SD) of the Whooping 
Crane EMP over 100 years with 
current (blue) and reduced (red) 
juvenile mortality. 

Figure 21. Projected mean size 
of the Whooping Crane wild 
meta-population over 100 years 
under various model scenarios. 
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Species Meta-Population (Wild and Captive Populations) 
The species meta-population consists not only of the wild populations but also includes the captive 
population (SSP). This population serves as a source for population reinforcement as well as an insurance 
population against severe decline in the wild, and is supported by an experienced community of experts 
and facilities that also conduct headstarting and other conservation activities. Continued population 
reinforcement, via headstarting and/or release of captive-hatched Cranes, may be needed to sustain the 
wild populations in the short term while management actions can be enacted to improve juvenile 
recruitment and promote Crane survival. Model scenarios can be developed to help evaluate the 
population size and level of management necessary for the SSP to meet various reinforcement activities. 
Model scenarios including all five populations will be run once the SSP model is finalized. 
 
 
Summary 

This report summarizes the base PVA for the Whooping Crane meta-population. This PVA model was 
developed in consultation with the Whooping Crane International Recovery Team and numerous Crane 
biologists and managers who participated through workshops and/or electronic discussion in 2015 and 
2016. This model will serve as a basis to evaluate potential management actions to increase Whooping 
Crane viability and meet recovery goals for this species. Final model refinements and alternative model 
scenarios will be discussed among workshop participants in order to inform continued PVA modeling 
efforts through 2017.  
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Table 3. Summary of model inputs for each of the five Whooping Crane populations (see list of references 1-10 below the table). 

Parameter Aransas-Wood Buffalo 
(AWBP) 

Eastern Migratory 
(EMP) 

Louisiana Non-
Migratory (LNMP) 

Florida Non-Migratory 
(FNMP) 

Captive (SSP) 

Initial population N=329; equal sex ratio; 
stable age distribution 
(based on (4) and 
Wilson model) 

N=109 
(from 2016 SPARKS 
studbook (7)) 

N=36 
(from 2016 SPARKS 
studbook (7)) 

N=10 (based on best 
available data) 

N=160 (from 2016 
SPARKS studbook (7)) 
Divided into 6 centers 

Reproduction 
First age of reproduction 4 years (1) 
Max. age of reproduction 30 years (1) 35 (male), 30 (female) 
Maximum age 30 years (1) 35 years (7) 
Mating system Long-term monogamy (permanent pairs until mate dies) Short-term polygyny 

(primarily by AI) 
% females reproducing Based on female age;   

91.9% of paired females 
(1,2) 

Based on reproductive 
experience (5): 
Proven: 95% 
Naïve: 50% 

Based on reproductive 
experience (5): 
Proven: 95% 
Naïve: 50% 

Based on reproductive 
experience (from data): 
Proven: 36.5% 
Naïve: 5.2% 

Based on reproductive 
experience and facility: 
  Proven: 95% 
  Naïve: 50% 

Male mates Female can be paired 
with any unpaired male 
in the population 

Female can be paired 
with any unpaired male 
in the population 

Female can be paired 
with any unpaired male 
in the population 

Female can be paired 
with any unpaired male 
in the population 

Sire (sperm donor) 
selected among males at 
same center based on 
mean kinship value 

Offspring production and survival 
Clutch number and size One clutch/year 

 
Up to 2 clutches/yr (8) 
Years 1-10 (w/ mgt): 
  30% lay one clutch 
  70% lay two clutches 
Years 11+ (no mgt): 
  82% lay one clutch 
  18% lay two clutches 

One clutch/year One clutch/year Up to 3 clutches/yr (11) 
  16% lay one clutch 
  16% lay two clutches 
  68% lay three clutches  

Clutch size 1-2 eggs/clutch (1) 
4% with one egg 
96% with two eggs 

1-2 eggs/clutch 
4% with one egg 
96% with two eggs  

1-2 eggs/clutch (1) 
4% with one egg 
96% with two eggs 

1-2 eggs/clutch (1) 
4% with one egg 
96% with two eggs 

1-2 eggs/clutch (I11) 
1st clutch: 37% 2 eggs 
2nd clutch: 54% 2 eggs 
3rd clutch: 54% 2 eggs 

Mortality: egg to winter 
grounds (first egg) 

58.15% (1,2,3) 95% if parent reared (8) 
30% if headstarted 

70% 58.5% 90% first year mortality; 
same for both eggs (11) 

Mortality: egg to winter 
grounds (second egg) 

95.5% (1,2,3) Same as first egg 95% (1,2,3) 95% (1,2,3)  
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Mortality rates  
  Wintering grounds to 
  end of first year 

10% (1,2,3) 8.1% (1,2,3) 8.1% (1,2,3) 33.6% (1,2,3) -- 

  Sub-adults (annual) 10.8% for ages 1 & 2; 
15% for age 3 (2) 

10.8% for ages 1 & 2; 
15% for age 3 (2) 

Females: 7.4% (age 1); 
7.2% (ages 2 & 3)  
Males: 6.4% (age 1); 3% 
(ages 2 & 3) 

32.8% (age 1); 23.4% 
(age 2); 17.9% (age 3) 
(6) 

5% (females);  
1% males (12) 

  Adults (annual) 5.6% (2) 5.6% (2) 3% (age 4-19); 7.2% 
(20+) (2,5) 

19.5% (non-breeders); 
6.4% (breeders) (6) 

4% (12) 
10% if age>25 yrs 

Environmental 
variation 

CV%breeding=10% 
CVmortality = 10%, except 
25% for first year 

CV%breeding=10% 
CVmortality = 10%, except 
25% for first year 

CV%breeding=10% 
CVmortality = 10%, except 
25% for first year 

CV%breeding=40% 
CVmortality = 10%, except 
25% for first year 

None 

Catastrophes 
  Egg loss  5% risk 

90% mortality of eggs 
5% risk 
90% mortality of eggs 

5% risk 
90% mortality of eggs 

5% risk 
90% mortality of eggs 

n/a 

  Winter mortality 0.5% risk 
50% mortality on 
wintering grounds 

0.5% risk 
50% mortality on 
wintering grounds 

0.5% risk 
50% mortality on 
wintering grounds 

0.5% risk 
50% mortality on 
wintering grounds 

n/a 

  Disease n/a n/a n/a n/a 2% risk (local to center); 
75% survival  

  Adverse weather n/a n/a n/a n/a 10% risk (local to center) 
20% reduction in nesting 

Genetics 
Inbreeding impact LE = 3 ; 34% lethal LE = 3 ; 34% lethal LE = 3 ; 34% lethal LE = 3 ; 34% lethal LE = 3 ; 34% lethal 
Initial relatedness None Pedigree taken from 

studbook (7) 
Pedigree taken from 
studbook (7) 

Pedigree taken from 
studbook (7) 

Pedigree taken from 
studbook (7) 

Connectivity with other 
populations 

None (isolated) None (isolated) 
Headstarting for 10 yrs 

None (isolated) 
Releases for 5 years 

None (isolated) None (isolated) 

Carrying capacity K=3249 (winter) (9*) 
  1094 (protected lands) 
  2155 (unprotected) 

K=2000 (summer) 
  ~1350 breeding adults  
  ~ 675 pairs 

K=3000 (10*) K=100 (arbitrary) K=180 (need to refine) 

K truncation method 
(removal of excess > K) 

Only birds that have not 
yet reproduced 

Only birds that have not 
yet reproduced 

Only birds that have not 
yet reproduced 

Only birds that have not 
yet reproduced 

Excess offspring w/ MK > 
80% population MK 

Loss of K due to climate 
change 

Decrease in K to 1668 / 
465 by 2100 (9*) 

Not incorporated Not incorporated Not incorporated  
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Data sources used in developing inputs: 
1 = Gil-Weir et al. 2012   6 = Moore et al. 2012   11 = International Crane Foundation data 
2 = Wilson et al. 2016   7 = 2016 studbook data (Peregoy 2016)  12 = PMx data analysis project (2016) 
3 = Wilson (raw data tables)   8 = Converse, pers. comm. 
4 = USFWS 2016    9 = Metzger et al. 2014; *revised 2016 
5 = Servanty et al. 2014   10 = Allen 1952  
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Whooping Crane Management Alternative Model Scenarios 
 
Discussions held in small working groups and in plenary during the workshop led to the development of 
the following meta-population scenarios for PVA modeling. These were based on the current recovery 
criteria (Criteria 1A, 1B and 2) and are designed to evaluate population projections both under current 
management and projected futures (status quo models) and under alternate management and/or alternative 
future conditions. Further refinement of these scenarios will occur via a series of conference calls and 
electronic discussions among Whooping Crane experts in early 2017. 

Data needs for each scenario are listed in red. 
 
AWBP + SSP 

All scenarios below will include both the wild AWB and captive SSP populations. The results of each 
scenario will be examined to determine if they meet the minimum requirements for downlisting under 
Criterion 1B and Criterion 2.  
 
Current Management 

1. Current status and management for both populations. Information to be used for the ‘status quo’ 
model to be identified and/or verified. 

a. Include all habitat (PA and non-PA) 
b. Include density-dependent mortality as Cranes expand into non-protected habitat 
c. Include climate change effects (loss of K, changing survival rates and EV, increased 

frequency of hurricanes, etc.) 
d. Include K in breeding ground (maximum # of breeding pairs) 

-K over time 
-Demographic changes over time with CC 
-DD mortality (how mortality changes as Cranes expand) 
-Maximum # of breeding pairs in Wood Buffalo 

 
Management in Breeding Grounds 

2. Increase population growth in AWBP through egg collection from Wood Buffalo for headstarting 
and return juveniles to WB. Implement by collecting one egg from nests with two fertile eggs. 
Vary length of time of headstarting program (number of years). 
-% nests to collect 
-Probability of second clutch in AWB 
-Differential mortality in HS eggs vs wild reared eggs  
-Range of HS program length 

 
3. Augment SSP and increase population growth in AWBP through egg collection and headstarting 

(same as #2 above), but with some proportion of eggs retained in SSP for genetic augmentation. 
-Number of eggs to retain 
-Genetic assumptions about WB eggs and relatedness to the SSP 
 

4. Establish second sub-population along the AWB flyway, with different breeding grounds in 
prairies (Canada?) but same flyway and similar wintering grounds as AWBP (assumption of use 
of the same wintering grounds is currently open to testing). Same as #2, but release headstarted 
juveniles into another area. Model as expanded breeding K but the same wintering K. 
-Same data as in #2 
-Mortality and reproductive rates of released birds (different site than AWB) 
-Mortality and reproductive rates of subsequent wild-reared generations in new site 
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5. Increase population growth in AWBP through mixed releases of headstarted juveniles (see #2 
above) and captive-reared SSP birds into Wood Buffalo. 
-Schedule of releases (# birds per release from each source, # years for release, etc.) 
-Age of releases from SSP (juveniles of the year?) 
-Mortality and reproductive rates of released birds (HS vs SSP) 
-Mortality and reproductive rates of subsequent wild-reared generations) 

 
6. Improve fledging rate in breeding grounds through management (e.g., predator management, nest 

platforms, egg swapping). Determine the rate needed to match the same result from other 
strategies. 
-Range of rates to model 

 
Management in Wintering Grounds 

7. Increase K (habitat area) by expanding winter habitat access to Mexico. 
-% increase and timeline 

 
8. Increase winter habitat quality and survival by increasing the amount of protected areas in 

wintering grounds. Protecting more habitat will reduce density-dependent mortality. 
-% and schedule for conversion of non-protected areas to protected 

 
9. Reduce winter mortality through drought management, which will reduce starvation mortality 

along the Texas coast. Possibility of applying this to drought management in Wood Buffalo (and 
therefore to summer mortality) as well.  
-Revised winter mortality rates and timeline 

 
Threats Along Migration Routes 

10. Explore the impact of increased migration mortality (e.g., wind farms, agro-conversion, Alberta 
Oil Sands Development).  
-Rates for migration mortality 
 

11. Reduce migration mortality by encouraging use of more habitat areas along migration routes 
through prescribed burns, improved freshwater access, etc. 
-Rates for migration mortality and timeline 

 
 
AWBP + EMP + LNMP + SSP 

All scenarios below (except #12) are aimed at evaluating, and in some cases increasing, viability and 
sustainability in one or both of the reintroduced populations (EMP and LNMP). The results of each 
scenario will be examined to determine if they meet the minimum requirements for downlisting under 
Criterion 1A or Criterion 1 (and Criterion 2). 
 
Sensitivity Testing for LNMP 

12. Sensitivity testing of age-specific survival rates for the LNMP to determine the combination(s) of 
rates needed for population growth (and other population measures). Survival rates will be chosen 
for use in the following meta-population scenarios. 
-Range of rates to be tested (juveniles, sub-adults, adults) 

 -Level of reinforcement (juvenile releases), if any, to be included in the ST scenarios 
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Current Management 
13. Current status and management for all populations. Default settings will be used for the AWBP 

and SSP (see AWBP + SSP scenarios above). Information to be used for the ‘status quo’ model 
for the EMP and LNMP need to be identified and/or verified. 
-Need the following for the EMP (separated by Necedah vs eastern WI) and for the LNMP: 

-Current population size/composition 
-Carrying capacity (and future trends) 
-Demographic rates (and implications of rearing method) 
-Historical and projected management schedules (egg removal, releases) 

 
No Further Augmentation to EMP 

14. Cease releases into the EMP, but continue forced re-nesting to increase fledging rate, with the 
resulting juveniles going into the LNMP. 
-Confirm forced re-nesting parameters (e.g., % or # of clutches removed) 
-Timeline (length of management action in years)  
-Fate of removed eggs 
-Apply scenario across the entire EMP? 

 
Management Actions (other than population management) to Improve Survival 

15. Impoundment management in the EMP to improve fledging rate. 
-Fledging rate to use (in Necedah and in eastern WI) 
-Timeline (permanent or temporary change in rates?) 
 

16. Management actions in the LNMP to improve adult survival (non-specified actions, but could 
include actions that reduce shootings, etc.). 
-Survival rate to use 
-Timeline (permanent or temporary change in rates?) 

 
Population Management to Improve Recruitment 

17. Forced re-nesting implementation across entire EMP (reduce black fly impacts by shifting parent-
reared clutch to later in the season). 
-Confirm forced re-nesting parameters (e.g., % of clutches removed and impact) 
-Fate of removed eggs? 
 

18. EMP Reinforcement from AWBP: Egg collection from Wood Buffalo NP and release headstarted 
juveniles into EMP. 
-Egg collection rate/parameters (who/how many to collect, etc.) 
-Impacts on reproduction in WB (e.g., probability of double clutching) 
-Survival rate from collection to release 
-Release location(s): Necedah vs eastern WI 
-Timeline/schedule? 
 

19. LNMP Reinforcement from AWBP: Egg collection from Wood Buffalo NP and release 
headstarted juveniles into LNMP. Are the following parameters the same as in #17, with the only 
difference being the recipient population? 
-Egg collection rate/parameters (who/how many to collect, etc.) 
-Impacts on reproduction in WB (e.g., probability of double clutching) 
-Survival rate from collection to release 
-Timeline/schedule? 
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Population Reinforcement (Adults) to Promote Reproduction and Survival in LNMP 
20. Translocate FNMP adult pair(s) to LNMP to promote breeding. Keep in pen and release juveniles 

into the LNMP. FNMP currently has 1 productive pair, plus two additional pairs. 
-Confirm identify of birds to transfer 
-Risk associated with transfer? 
-Survival rates for transferred birds 
-Reproductive rates for transferred birds 
-Changes in vital rates for resident birds after transfer of Florida pairs? 

21. Translocate FNMP current family group (female plus 2 chicks) to LNMP. Release into the 
LNMP.  
-Confirm identify of birds to transfer 
-Risk associated with transfer? 
-Survival rates for transferred birds 
-Reproductive rates for transferred birds 
-Changes in vital rates for resident birds after transfer of Florida pairs? 

 
22. Translocate all FNMP birds to LNMP. Release into the LNMP.  

-Confirm identify of birds to transfer (living LNMP) 
-Risk associated with transfer? 
-Survival rates for transferred birds 
-Reproductive rates for transferred birds 
-Changes in vital rates for resident birds after transfer of Florida pairs? 

 
Additional population reinforcement scenarios of lower priority: 

23. Translocate EMP adult pairs to LNMP to promote breeding. 
-Confirm identify of birds to transfer 
-Risk associated with transfer? 
-Risk of translocated birds returning to the EMP? 
-Survival rates for transferred birds 
-Reproductive rates for transferred birds 
-Changes in vital rates for resident birds after transfer of Florida pairs? 

 
24. Translocate established SSP adult pairs to LNMP to promote breeding. 

-Confirm identify of birds to transfer (based on genetic criteria?) 
-Risk associated with transfer? 
-Release birds into LNMP, or tether and use to rear eggs/chicks from LNMP pairs? 
-Survival rates for transferred birds 
-Reproductive rates for transferred birds 
-Changes in vital rates for resident birds after transfer of Florida pairs? 
 

Promoting Additional Subpopulations 
25. Establish secondary EMP subpopulation. Transfer eggs or headstarted juveniles from Necedah (or 

Wood Buffalo or SSP?) into eastern Wisconsin to establish a secondary EMP subpopulation. 
-Egg/chick collection rate/parameters (stage/source population/who/how many to collect, etc.) 
-Impacts on reproduction in source population (e.g., probability of double clutching) 
-Survival rate from collection to release 
-Survival rates of released eggs/chicks 
-Reproductive rates of released individuals 
-Survival and reproductive rates for subsequent generations in secondary sub-population 
-Interaction/exchange between this sub-population and Necedah? 
-Timeline/schedule? 
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Additional population establishment scenario of lower priority:  
26. Establish another sub-population in Illinois. Transfer eggs or headstarted juveniles from Necedah 

(or Wood Buffalo or SSP?) into Illinois to establish a secondary subpopulation in this region. 
-Egg/chick collection rate/parameters (stage/source population/who/how many to collect, etc.) 
-Impacts on reproduction in source population (e.g., probability of double clutching) 
-Survival rate from collection to release 
-Survival rates of released eggs/chicks 
-Reproductive rates of released individuals 
-Survival and reproductive rates for subsequent generations in secondary sub-population 
-Interaction/exchange between this sub-population and the rest of the EMP? 
-Timeline/schedule? 
 
 

SSP-Specific Scenarios 

These scenarios explore the capabilities of the SSP to meet its roles as a source population, headstarting 
operation, and insurance population. These alternative scenarios can be tested with a single population model. 
 
Impacts of SSP Capacity 

27. SSP facilities capacity: Vary different capabilities of the SSP, such as carrying capacity and 
breeding pair capacity, to measure their impact on the SSP’s ability:  
1) To produce juveniles for release (i.e., meet its role as a source population); 
2) To headstart chicks; and 
3) To maintain a demographically and genetically healthy insurance population. 
-Range of values to test for carrying capacity 
-Range of values to test for number of breeding pairs 

 
Increased Parent Rearing 

28. Parent Rearing: Increase the proportion of chicks that are parent reared in the SSP to improve the 
‘quality’ of chicks to be released (as an effort to improve the success of birds once 
release/returned to the wild) and assess the impact on the number of chicks produced for release 
and on the demographic and genetic health of the SSP population. 
-Range of proportions to test 
-Resulting impact on the survival and reproduction of released birds (this would need to be run as 
a meta-population model if the group wants to explore this) 

 
 
General Modeling Tasks Schedule: 

• Gather data and finalize AWBP and SSP status quo models 
• Run AWBP-SSP status quo model (#1) 
• Gather data and run alternative scenarios for AWBP-SSP (#2-11) 
• Use results to determine AWBP-SSP settings for other meta-population scenarios 
• Gather data for LNMP status quo model and conduct sensitivity testing (#12) 
• Use results to determine LNMP settings for meta-population scenarios 
• Gather data and finalize EMP status quo model, including any population substructure 
• Run status quo models for AWBP-EMP-SSP, AWBP-LNMP-SSP, and AWBP-EMP-LNMP-SSP 

(#13) 
• Gather data and run alternative scenarios for AWBP-EMP-LNMP-FNMP-SSP combinations 

(#14-26) 
• Gather data and run SSP-specific models (#27-28) (possibly earlier in process) 
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Appendices 
 
Appendix I: Workshop Agenda 

Recovery Planning for Whooping Crane 
Workshop II: Species Conservation Planning 

29 November – 1 December, 2016 
Safari Lodge, Calgary Zoo 

Calgary Zoo, Calgary, AB, CANADA 

WORKSHOP AGENDA 
 

DAY ONE: Tuesday, 29 November 

 9:00 Welcome and workshop opening 

 (Clément Lanthier and Axel Moehrenschlager, Calgary Zoo; 

Mark Bidwell, CWS and Wade Harell, USFWS) 

 9:10 Participant introductions (name, affiliation, involvement with Whooping Cranes) 

 9:30 Background presentations 

1. Review of Whooping Crane recovery planning process (15m) 
(Mark Bidwell, CWS and Wade Harrell, USFWS) 

2. Review of Workshop 1: Process, outcome (15m) 
(Phil Miller, CBSG) 

3. Current population updates (30m) 
Aransas-Wood Buffalo Population (10m) (Mark Bidwell, CWS and Wade Harrell, USFWS)  
Captive Population (10m) (Sandie Black, Calgary Zoo) 
Reintroduced Populations (10m) (John French, USGS 

 10:30 Coffee / tea break 

 11:00 Background presentations cont’d 

4. Update on rangewide Whooping Crane population viability analysis (60m) 
(Kathy Traylor-Holzer, CBSG) 

 12:00 Discussion of PVA process and results; preliminary assessment of implications for species 
conservation and recovery 

 12:30 Lunch, provided by Calgary Zoo 

 1:30 Continued plenary discussion of PVA results: appropriate model output metrics for future 
evaluation of management scenarios 

 3:00 Coffee / tea break 

 3:15 Plenary discussion of transboundary aspects of recovery 

 4:00 Introduction to working group format; discussion of appropriate topics for group work 

 5:00 Adjourn 
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DAY TWO: Wednesday, 30 November 

 8:30 Plenary presentation: Egg collection in Wood Buffalo National Park 
  (Kelly Swan, Calgary Zoo) 

 8:45 Working Group Session I: Discussion of population-specific management scenarios 

 10:00 Coffee / tea break  

 10:15 Working Group Session I (continued) 

 12:30 Lunch, provided by Calgary Zoo 

 1:30 Plenary presentation and discussion of population-specific management scenarios 

 3:00 Coffee / tea break 

 3:15 Working Group Session II: Detailed discussion of management scenario parameterization for 
PVA evaluation 

 5:00 Adjourn 

 

DAY THREE: Thursday, 1 December 

 8:30 Working Group Session II (continued) 

 10:00 Coffee / tea break  

 10:15 Plenary discussion of management scenario list and associated parameterization 

 12:00 Plenary discussion of next steps: Overall workflow, timeline, virtual meeting schedule, etc.  

 12:30 Adjourn 
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Appendix II: Workshop Participants 

 

Recovery Planning for Whooping Crane 
Workshop I: Population Viability Analysis 

1-3 December, 2015 
Enmax Conservatory, Calgary Zoo 
Calgary Zoo, Calgary, AB, CANADA 

WORKSHOP PARTICIPANTS 
 
George Archibald  
Co-founder, International Crane Foundation  
E11376 Shady Lane Road  
P.O. Box 447  
Baraboo WI, 53913 USA  
Tel 608-356-9462 x156 
george@savingcranes.org 
 
Mark Bidwell  
Wildlife Biologist, Canadian Wildlife Service  
Environment and Climate Change Canada  
Government of Canada  
Tel 306-975-4688 
mark.bidwell@canada.ca  
 
Sandie Black  
Head of Veterinary Services  
Clinical Associate Professor, UCVM  
Calgary Zoo Animal Health Centre  
1625 Centre Ave E, Calgary, AB T2E 8K2  
Tel 403-232-9309  
Cell 403-371-9082  
Fax 403-232-9314  
sandieb@calgaryzoo.com 
 
Billy Brooks  
U.S. Fish and Wildlife Service  
7915 Baymeadows Way, Suite 200  
Jacksonville, Florida 32256-7517  
Tel 904.731.3136 (direct)  
Tel 904.731.3336 (main)  
Fax 904.731.3045 or 3048 
http:/www.fws.gov/northflorida 
Billy_Brooks@fws.gov 
 
Kim Boardman  
Curator of Birds  
International Crane Foundation E11376 Shady Lane 
Rd. P.O. Box 447 Baraboo, WI 53913 USA 
Tel 608-356-9462 ext. 165  
Cell 608-393-3363  
Fax 608-356-9465 
kboardman@savingcranes.org 

 
Diane Casimir  
Species Conservation Specialist  
Conservation Branch  
Parks Canada Agency  
Government of Canada  
300 – 300 West Georgia Street  
Vancouver, BC V6B 6B4  
Tel 604-666-8708  
Cell 604-367-8356 
Diane.Casimir@pc.gc.ca 
 
Lea Craig-Moore  
Wildlife Biologist, Canadian Wildlife Service 
Environment and Climate Change Canada  
Government of Canada 
Tel 306-975-5404 
Lea.Craig-Moore@canada.ca  
 
Kenny Dinan  
Nebraska State Coordinator  
Partners for Fish and Wildlife Program  
U.S. Fish and Wildlife Service  
9325 South Alda Road  
Wood River, NE, 68883  
Tel 308-382-6468, ext. 214  
Cell 308-379-0016  
kenny_dinan@fws.gov 
 
Lisa Ellis  
Deputy Chief, Division of Restoration and Recovery  
U.S. Fish and Wildlife Service  
1875 Century Boulevard  
Atlanta, Georgia 30345  
Tel 404-679-7089 
Fax 404-679-7081 
Lisa_ellis@fws.gov 
 
Peter Fasbender  
U.S. Fish and Wildlife Service  
Twin Cities Ecological Services Field Office  
4101 American Boulevard East  
Bloomington, MN 55425  
Tel 952-252-0092, extension 210 
Peter_fasbender@fws.gov 
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John French  
Director, USGS Patuxent Wildlife Research Center  
USGS Patuxent Wildlife Research Center Suite 4039 
12100 Beech Forest Rd. Laurel, MD 20708-4039  
Tel 301-497-5502  
Cell 301-452-0497 
jbfrench@usgs.gov  
 
Wade Harrell  
US Whooping Crane coordinator  
U.S. Fish & Wildlife Service, Region 2  
Aransas National Wildlife Refuge  
1 Wildlife Circle  
Austwell, Texas 77950  
Tel 361-286-3559 x 245  
Cell 361-676-9953  
Fax 361-286-3722  
wade_harrell@fws.gov 
 
Susan Jacobsen  
Division Chief, Classification and Restoration  
Ecological Services, Southwest Region  
U.S. Fish and Wildlife Service  
P.O. Box 1306, Albuquerque, NM 87103-1306  
Tel 505-248-6641 
Cell 505-206-9845 
Susan_jacobsen@fws.gov 
 
Rhona Kindopp  
Ecologist Team Leader Southwest NWT Field Unit 
Wood Buffalo National Park of Canada P.O. Box 750 | 
C.P. 750 Fort Smith NT X0E 0P0 
Government of Canada 
Tel 867-872-7932 
Fax 867-872-3910 
rhona.kindopp@pc.gc.ca 
 
Stu MacMillan  
Manager, Resource Conservation  
Parks Canada - Wood Buffalo National Park  
Tel 867-872-7938  
stuart.macmillan@pc.gc.ca  
 
Kris Metzger  
Inventory & Monitoring Coordinator, SW Region  
500 Gold Ave, SW  
Albuquerque, NM 87102  
Tel 505-248-6432  
Cell 505-506-0602 
Kris_metzger@fws.gov 
 
 
 
 
 
 

Phil Miller  
Senior Program Officer  
SSC IUCN Conservation Breeding Specialist Group  
12101 Johnny Cake Ridge Road  
Apple Valley, MN 55124-8151 USA  
Tel 952-997-9802  
pmiller@cbsg.org  
 
Axel Moehrenschlager  
Director of Conservation & Science, Calgary 
Zoological Society  
Chair, IUCN Species Survival Commission 
Reintroduction Specialist Group  
1300 Zoo Road N.E., Calgary, Alberta, Canada  
T2E 7V6  
Tel 403-232-7771  
Fax 403-232-7582  
axelm@calgaryzoo.com  
 
Aaron Pearse  
Research Wildlife Biologist  
U.S. Geological Survey  
Northern Prairie Wildlife Research Center  
Jamestown, ND  
Tel 701-253-5509  
apearse@usgs.gov  
 
Matt Rabbe  
Wildlife Biologist  
U.S. Fish and Wildlife Service  
9325 S Alda Rd., Wood River NE 68883  
Tel 308-382-6468 x205  
Cell 308-379-5562 
Matt_rabbe@fws.gov 
 
Ronald Schaefer  
Band Councilor  
Salt River First Nation  
P.O. Box 960  
Fort Smith, NT, Canada  
X0E 0P0  
rschaefer@fortsmith.ca  
 
Alisa Shull  
Chief, Division of Endangered Species  
Region 3, U.S. Fish & Wildlife Service  
5600 American Blvd. West, Suite 990  
Bloomington, MN 55437-1458  
Tel 612-713-5334  
Alisa_Shull@fws.gov  
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Doug Staller  
Refuge Manager  
Necedah National Wildlife Refuge  
N11385 Headquarters Road Necedah, WI 54646 
Tel 608-565-4400 
Doug_staller@fws.gov 
 
Kelly Swan  
Population Ecologist  
Centre for Conservation Research 
Calgary Zoological Society 
1300 Zoo Road N.E., Calgary, Alberta, Canada  
T2E 7V6  
Tel 403-232-9301  
kellys@calgaryzoo.com  

Kathy Traylor-Holzer  
Senior Program Officer  
IUCN SSC Conservation Breeding Specialist Group  
12101 Johnny Cake Ridge Road, Apple Valley, MN 
55124, USA  
Tel 952-997-9804  
kathy@cbsg.org 
 
 
 
 
 
 
 

 
 



COSEWIC Assessment Process, Categories and 
Guidelines1 

Approved by COSEWIC November 2014 

Overview of the COSEWIC Process 
The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) exists to 
provide Canadians and their governments with advice regarding the status of wildlife 
species that are nationally at risk of extinction or extirpation. 

The COSEWIC process is divided into three sequential steps, each of which has a 
tangible outcome. These are detailed below.  

• selection of wildlife species requiring assessment - the COSEWIC Candidate
List;

• compilation of available data, knowledge and information - the COSEWIC status
report; and

• assessment of a wildlife species' risk of extinction or extirpation and subsequent
designation - the record of COSEWIC assessment results.

Contents 

• Candidate Wildlife Species
o Identifying Candidate Wildlife Species
o Eligibility of Candidate Wildlife Species
o Assessing the Relative Priority of Candidate Wildlife Species

• COSEWIC Status Report
o Commissioning New Status Reports and Updates
o Status Report Review and Approval Process

• COSEWIC Status Assessment and Designation

List of Tables 

• Table 1. Determining eligibility of wildlife species for status assessment.
• Table 2. COSEWIC quantitative criteria and guidelines for the status assessment

of wildlife species.
• Table 3. Guidelines for modifying status assessment based on rescue effect.
• Table 4. Policy for modifying status assessment based on quantitative criteria.
• Table 5. COSEWIC status categories.
• Table 6. COSEWIC definitions associated with quantitative criteria.

1
This process is used for new assessments or reassessments based on an updated status 

reports. The status appraisal assessment process for use with existing status reports appended 
with appraisal summaries is detailed in Procedures for Reviews of Classification Using Status 
Appraisal Summaries. 

Appendix III.
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Candidate Wildlife Species 

Identifying Candidate Wildlife Species 

Canada supports a great diversity of species. The first step in COSEWIC's task is to 
choose, from among the thousands of wildlife species, which ones may be most at risk 
of extinction or extirpation nationally, and are therefore candidates for more detailed 
assessment through the preparation of a COSEWIC status report. 

Candidate wildlife species are wildlife species not yet assessed by COSEWIC that have 
been identified by the SSCs (Species Specialist Subcommittees) or by the ATK SC 
(Aboriginal Traditional Knowledge Subcommittee) as candidates for detailed status 
assessment based on information suggesting a potential to be at risk. Candidates may 
also include wildlife species in the Not at Risk or Data Deficient categories where new 
information suggests they may be at risk.  

Each SSC annually prepares and maintains a SSC candidate list of wildlife species that 
it considers at risk of extinction or extirpation nationally. Wildlife species are selected 
using: the ‘May Be At Risk’ list in the Monitoring the General Status of Wild Species in 
Canada Program, as well as information drawn from other multi-jurisdictional monitoring, 
jurisdictional and international assessment processes (e.g. IUCN and ABI), published 
ranking systems in the scientific literature, and the expert knowledge of SSC, ATK SC, 
and COSEWIC members.  

Eligibility of Candidate Wildlife Species 

Each candidate wildlife species is evaluated for eligibility for COSEWIC assessment. To 
be eligible, wildlife species must meet certain criteria regarding taxonomic validity, native 
origin, regularity of occurrence and dependence on Canadian habitat (Table 1). In cases 
where separate designation below the species level is desirable, justification must be 
provided according to COSEWIC's Guidelines for Recognizing Designatable Units. 

The initial assessment of a candidate wildlife species’ eligibility for COSEWIC 
assessment is completed by the SSC Co-chairs, in consultation with their SSC 
members. Eligibility is ultimately reviewed and confirmed by COSEWIC as the first step 
in status determination. 
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Assessing the Relative Priority of Candidate Wildlife Species 

COSEWIC attempts to give priority attention to wildlife species at greatest risk of 
extinction or extirpation across their ranges in Canada. Eligible candidate wildlife species 
are prioritized and placed on the SSC candidate lists using a "coarse filter" system. This 
system blends levels of apparent risk with considerations of taxonomic distinctness, 
global distribution and proportion of range within Canada to group wildlife species into 
categories of similar priority. Each SSC will assign their candidate wildlife species into 
one of three priority groups. Group 1 wildlife species have highest priority for COSEWIC 
assessment. Wildlife species suspected to be extirpated from Canada would also be 
included in this group. Group 2 and 3 wildlife species have medium and lower priority for 
COSEWIC assessment respectively. Wildlife species not in need of assessment are 
excluded. Priority groups within the SSC candidate lists will be revised and updated on 
an ongoing basis by the SSC.  

Specifics of how wildlife species are assigned to the three priority groups (i.e., which 
criteria have the strongest influence) will vary with individual SSCs, reflecting the 
differences in life histories, and information available.  Only biological factors are used to 
prioritize the wildlife species; logistical problems, including anticipated availability of 
report writers, and of adequate detailed knowledge, are not considered at this level. 

High priority species from the SSC candidate lists are reviewed and ranked by 
COSEWIC, and result in the COSEWIC Candidate List. COSEWIC bases its ranking on 
prioritization data submitted by each SSC (Prioritization Criteria developed by COSEWIC 
for ranking wildlife species). The COSEWIC Candidate List identifies the highest priority 
candidate wildlife species for status report production and includes wildlife species not 
yet assessed by COSEWIC and those in the Not at Risk or Data Deficient categories, 
where new information suggests they may be at risk of extinction or extirpation from 
Canada. 

COSEWIC Status Report 

Commissioning or Receiving New Status Reports and Updates to Status Reports 

By establishing the COSEWIC Candidate List, COSEWIC has identified wildlife species 
for which status reports are desirable. In addition, COSEWIC tracks the status of wildlife 
species previously designated as Extirpated, Endangered, Threatened and Special 
Concern by preparing updated status reports. 

COSEWIC wildlife species status reports summarize the information that is the basis for 
status determinations. Each report is an up-to-date compilation and analysis of all 
relevant, available, and credible biological information concerning a wildlife species and 
its status in Canada. For effective assessment, this information must include distribution, 
extent of occurrence, area of occupancy, abundance (including population estimates or 
number of occurrences, where available), population and habitat trends, and factors or 
threats limiting the wildlife species. For more details about the contents and structure of 
a status report, see Instructions for the Preparation of COSEWIC Status Reports. 
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Contracts for new status reports and update status reports are opened for a competitive 
bid on the COSEWIC web site. Applicants (bidders) will be expected to submit a work 
plan and budget, a statement of qualifications, and a statement indicating willingness to 
cede intellectual property and moral rights to the Crown on behalf of COSEWIC. The call 
for bids is posted for at least three weeks. After the deadline for bid submissions has 
passed, the applicants are evaluated by the relevant SSCs according to a specified 
protocol, and a winning bid is chosen. The SSC Co-chairs commence to negotiate with 
the successful applicant, resolving further details of the work plan, costs, possible travel 
plans, and timelines in consultation with the Secretariat. 

In some situations where it is suspected that the status of a wildlife species has not 
changed since last assessment, COSEWIC may decide to prepare a short status 
appraisal summary, which outlines relevant best available information pertaining to 
status. Status appraisal summaries will generally be prepared by a member (or 
members) of the relevant SSC. This summary, along with the existing status report, is 
sent for review, and the assessment is conducted in a specific way to expedite the 
process. In these cases, a fully updated status report is not required. More details on the 
status appraisal process are provided on the Wildlife Species Assessment web page.  

The information below on status report preparation and wildlife species status 
assessment pertains to assessments based on new or fully updated status reports only. 

Status Report Review and Approval Process 

Once a Draft status report is received by the Secretariat and the relevant SSC Co-chair 
from a report writer and approved by the relevant SSC Co-chair(s), it is distributed by the 
Secretariat to all the SSC members, and any external experts recommended by the SSC 
for peer review.  It is also distributed to the chair(s) of the recovery team (if the wildlife 
species is already assessed by COSEWIC and has a recovery team in place), to the 
jurisdiction(s), to any relevant WMBs, and to the ATK Subcommittee. Comments and 
suggestions are sent to the relevant SSC Co-chair and forwarded to the writer with 
instructions from the Co-chair for those changes that must be incorporated into the 
report.   

The result is the Provisional Status Report. The involvement of commissioned report 
writers nominally ends here. If however, the SSC feels that additional changes are 
required, it may make any modifications needed to produce the Interim Report. Ideally, 
the Provisional and Interim Reports are identical. 

In some cases, it may be advantageous to have the report writer’s involvement extend 
past the end of the six-month interim review period so that the report writer can 
undertake revisions resulting from the review, at the direction of the Co-chairs. 

The Interim status report is forwarded by the relevant SSC Co-chair to the Secretariat 
which distributes it to the range jurisdiction(s), the relevant WMBs, the ATK SC, to the 
SSC members, the chair(s) of the recovery team (if the wildlife species is already 
assessed by COSEWIC and has a recovery team in place) and if required, any external 
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experts (inside or outside government agencies) for final review normally at least six 
months before a Wildlife Species Assessment Meeting.  

All COSEWIC members will receive Interim Status Reports at least two months prior to 
the COSEWIC Wildlife Species Assessment Meeting at which they will be discussed. At 
this stage, the reports include the recommendations of status from the SSC. Once 2 
month-interim reports have been sent to COSEWIC members, they cannot be withdrawn 
or assessment deferred without the approval of COSEWIC. Any change made to a 2-
month interim report after it has been sent to COSEWIC members which is likely to 
influence the application of the quantitative criteria must be brought to the attention of 
the COSEWIC members before or at the Wildlife Species Assessment Meeting at which 
the species is being assessed.  

New information, knowledge or data that are significant to the designation of the wildlife 
species should be presented to the Wildlife Species Assessment Meeting in written form 
and COSEWIC may then defer consideration of the wildlife species until a subsequent 
meeting, or proceed with the assessment (and the member will ensure that the SSC Co-
chair is given the information to incorporate into the report). 

The SSC Co-chair ensures that the final status designation and any revisions suggested 
and approved by COSEWIC at the Wildlife Species Assessment Meeting are 
incorporated into the Interim Status Report. The SSC Co-chair provides the Secretariat 
with a high quality, clean final copy of the report for publication. The Secretariat 
translates the report, adding a summary of the COSEWIC assessment, and arranges it 
for publication. The resulting COSEWIC Assessment and Status Report are then 
posted on the SARA public registry as a downloadable (PDF and html) document soon 
after the Wildlife Species Assessment Meeting. 

COSEWIC Status Assessment and Designation 

For each wildlife species considered at a Wildlife Species Assessment Meeting, 
COSEWIC considers each of five items sequentially to determine a Canadian status 
designation:  

1. Is there sufficient information presented in the report to determine wildlife species
eligibility?

2. Given sufficient information, is the wildlife species eligible for assessment?
3. Is the status report adequate and acceptable for assessment purposes?
4. What status is suggested by application of approved COSEWIC quantitative

assessment criteria and guidelines (i.e., rescue effect)?
5. Does the suggested status conform to the COSEWIC definition for the proposed

status category?

Each of these steps is outlined below. 

1. Is there sufficient information presented in the report to determine wildlife species
eligibility? 
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The SSC Co-chair introduces the wildlife species highlighting features such as taxonomy 
and occurrence in Canada relevant to eligibility for COSEWIC assessment. If it is 
apparent that there is insufficient information to determine eligibility for assessment, 
either the report will be rejected because available information is not included in the 
report, or a finding of Data Deficient will be considered because the relevant information 
is included in the report. 

2. Given sufficient information, is the wildlife species eligible for assessment?

Given sufficient information, the SSC Co-chair establishes eligibility for COSEWIC 
assessment (Table 1). If the proposed designation is for a designatable unit(s) below the 
species level, a justification for this is presented following the COSEWIC Designatable 
Units Guidelines.  

3. Is the status report adequate and acceptable for assessment purposes?

Once it has been determined that the wildlife species is eligible for assessment, the 
appropriate SSC Co-chair or presenting alternative COSEWIC member then briefly 
reviews the status report, summarizes the discussion of the SSC, presents the results of 
the straw ballots, and then presents the rationale for the status assessment 
recommended by the SSC. After discussion, Committee members may choose to let the 
report stand for status assessment or move that it be withdrawn for further work.  

In general, assessment of a wildlife species is deferred if the Committee believes that 
the report has not included significant relevant, currently available knowledge, 
information or data; or does not present an adequate, clear, or objective analysis of the 
available information. 

4. What status is suggested by application of approved COSEWIC quantitative
assessment criteria and guidelines (i.e., rescue effect)? 

Once the status report has been accepted, the Committee proceeds to discuss the 
appropriate status designation. As a first step in this deliberation, information in the 
status report is used to assess the wildlife species according to the quantitative 
COSEWIC criteria (Table 2).  

Contextual considerations are then reviewed, and if thought to be significant, may be 
used to modify the initial quantitative assessment. Such considerations include rescue 
potential from outside of Canada, and other life-history characteristics that may not have 
been adequately assayed by the quantitative assessment (Tables 3 and 4).  

5. Does the suggested status conform to the COSEWIC definition for the proposed
status category? 

As a final step in the assessment process, the Committee considers all the information, 
analysis, and discussion presented at the meeting, and evaluates if the status category 
suggested by the application of the criteria and guidelines is consistent with the definition 
of the status category used by COSEWIC (Table 5). If there is inconsistency, the status 
representing the most appropriate definition will take precedence, and any variance 
between the status definition and the quantitative criteria will be explained.

Recovery Planning for the Whooping Crane Workshop 2: Species Conservation Planning

50

http://www.cosewic.gc.ca/eng/sct2/sct2_5_e.cfm
http://www.cosewic.gc.ca/eng/sct2/sct2_5_e.cfm


Table 1.  Determining eligibility of wildlife species for status assessment. 

COSEWIC considers without prejudice all wildlife species as defined by SARA, 
notwithstanding the extent of their extra-limital range (i.e., the range of the wildlife 
species outside Canada), subject to the following criteria: 

A) Taxonomic validity

COSEWIC would normally only consider species and subspecies or varieties that have 
been established as valid in published taxonomic works or in peer reviewed 
communications from taxonomic specialists.  COSEWIC would not normally consider 
other designatable units unless they can be shown to be genetically distinct, separated 
by a major range disjunction, or biogeographically distinct (refer to Guidelines for 
Recognizing Designatable Units). Justification for considering designatable units must 
be provided. 

B) Native wildlife species

COSEWIC would normally only consider native wildlife species.  A native wildlife species 
is a wildlife species that occurs in Canada naturally, or that has expanded its range into 
Canada without human intervention from a region where it naturally occurred, has 
produced viable populations, and has persisted in Canada for at least 50 years. 

As stated in the Species at Risk Act, a wildlife species is, in the absence of evidence to 
the contrary, presumed to have been present in Canada for at least 50 years and 
therefore eligible for assessment. 

C) Regularity of occurrence

COSEWIC would normally only consider wildlife species which occur or formerly have 
occurred regularly in Canada, including regular or seasonal migrants but excluding 
vagrants. 

D) Special cases

Notwithstanding the above guidelines, a taxon may be considered eligible if there are 
clear conservation reasons for consideration (for example high risk of extinction).  In 
particular, a wildlife species which does not meet the eligibility criteria but which is at risk 
in its primary range outside of Canada could be considered for designation. 

Reasons for considering a special case must be presented and supporting information 
must be provided; this should normally be reviewed and agreed to by COSEWIC before 
a status report is prepared. 
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Table 2.  COSEWIC quantitative criteria and guidelines for the status assessment 
of wildlife species. 

COSEWIC’s revised criteria to guide the status assessment of wildlife species.  These 
were in use by COSEWIC by November 2001, and are based on the revised IUCN Red 
List categories (IUCN 20012).  Some minor changes to definitions were made in 2011 
and 2014 to make COSEWIC criteria more consistent with IUCN criteria. An earlier 
version of the quantitative criteria was used by COSEWIC from October 1999 to May 
2001 (http://www.cosewic.gc.ca/eng/sct0/original_criteria_e.cfm). For definitions of 
terms, see COSEWIC’s Glossary of Definitions and Abbreviations.  This table is a short-
hand reminder, for more fulsome guidance on applying these criteria see the latest IUCN 
Redlist guidelines. 

Indicator Endangered Threatened 

A. Decline in Total Number of Mature Individuals 

A1.  An observed, estimated, inferred or suspected reduction in total number of 
mature individuals over the last 10 years or 3 generations, whichever is the 
longer, where the causes of the reduction are: clearly reversible and 
understood and ceased, based on (and specifying) any of the following: 

Reduction of ≥ 
70% 

Reduction of ≥ 
50% 

(a)  direct observation 

(b) an index of abundance appropriate to the taxon 

(c) a decline in index of area of occupancy, extent of occurrence and/or quality 
of habitat 

(d) actual or potential levels of exploitation 

(e)  the effects of introduced taxa, hybridization, pathogens, pollutants, 
competitors or parasites. 

A2. An observed, estimated, inferred or suspected reduction in total number of 
mature individuals over the last 10 years or 3 generations, whichever is the 
longer, where the reduction or its causes may not have ceased or may not be 
understood or may not be reversible, based on (and specifying) any of (a) to 
(e) under A1. 

Reduction of ≥ 
50% 

Reduction of ≥ 
30% 

A3. A reduction in total number of mature individuals, projected or suspected to be 
met within the next 10 years or 3 generations, whichever is the longer (up to a 
maximum of 100 years), based on (and specifying) any of (b) to (e) under A1. 

Reduction of ≥ 
50% 

Reduction of ≥ 
30% 

A4. An observed, estimated, inferred, projected or suspected reduction in total 
number of mature individuals over any 10 year or 3 generation period, 
whichever is longer (up to a maximum of 100 years in the future), where the 
time period must include both the past and the future, and where the reduction 
or its causes may not have ceased or may not be understood or may not be 
reversible, based on (and specifying) any of (a) to (e) under A1. 

Reduction of ≥ 
50% 

Reduction of ≥ 
30% 

2
 IUCN (2001). IUCN Red List Categories and Criteria: Version 3.1. IUCN Species Survival 

Commission. IUCN, Gland, Switzerland and Cambridge, U.K. 
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Indicator Endangered Threatened 

B. Small Distribution Range and Decline or Fluctuation 
B1.  Extent of occurrence estimated to be 

and/or 

< 5,000 km² < 20,000 km² 

B2. Index of area of occupancy estimated to be  < 500 km² < 2,000 km² 

and (for either B1 or B2) estimates indicating at least two of a–c: 

a. Severely fragmented or known to exist at: ≤ 5 locations ≤ 10 locations 

b. Continuing decline, observed, inferred or projected, in any of (i) extent of
occurrence, (ii) index of area of occupancy, (iii) area, extent and/or quality
of habitat, (iv) number of locations or subpopulations, (v) number of mature
individuals.

c. Extreme fluctuations in any of (i) extent of occurrence, (ii) index of area of
occupancy, (iii) number of locations or subpopulations, (iv) number of
mature individuals.

C. Small and Declining Number of Mature Individuals 

C. Total number of mature individuals estimated to be: 

and one of either C1 or C2: 

 <2,500 < 10,000 

C1. An estimated continuing decline in total number of mature  individuals of 
at least: 

20% within 
5 years or two 
generations,  
whichever is 

longer, up to a 
maximum of 100 

years in the 
future 

10% within 10 
years or three 
generations, 
whichever is 

longer, up to a 
maximum of 100 

years in the 
future 

or 

C2.  A continuing decline, observed, projected, or inferred, in numbers of mature 
individuals 

and at least one of the following: 

a.(i) No subpopulation estimated to contain 

or 

> 250 mature 
individuals 

> 1000 mature 
individuals 

a.(ii) one subpopulation has 

or 

≥ 95% of all 
mature 

individuals 

100% of all 
mature 

individuals 

b. There are extreme fluctuations in number of mature individuals.
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Indicator Endangered Threatened 

D. Very Small or Restricted Total Canadian Population 

D.  Total number of mature individuals very small or restricted in the form 
of either of the following: 

D1. Population estimated to have 

 or 

< 250 mature 
individuals 

< 1000 mature 
individuals 

D2.  For threatened only: Canadian population with a very 
restricted index of area of occupancy (typically < 20 km²) or 
number of locations (typically ≤ 5) such that it is prone to the 
effects of human activities or stochastic events within a very 
short time period (1-2 generations) in an uncertain future, and 
is thus capable of becoming extinct, extirpated or critically* 
endangered in a very short period of time. 

Does not 
apply 

Index of area of 
occupancy 

typically 
< 20 km² 

or 
Number of 

locations typically 
≤ 5  

E. Quantitative Analysis 

E. Quantitative analysis (population projections) showing the 
probability of extinction or extirpation in the wild is at least 

20% within 20 
years or 5 

generations,  
whichever is 

longer, up to a 
maximum of 100 

years 

10% within 100 
years 

*critically endangered (used only to inform application of D2)

COSEWIC procedures do not allow for a possible status of Critically Endangered; however, these criteria 
are useful in understanding whether or not a taxon is facing the extremely high risk of extinction in the 
wild required by D2.  Criteria thresholds for Critically Endangered are defined in IUCN (2013).  Threshold 
changes from Endangered are as follows: 

A Criterion: 
 A1, ≥ 90% population reduction. 
A2,A3 or A4, ≥80% population reduction 

B Criterion: 
 B1, EOO<100 km2 
B2, IAO<10 km 

a) Severely fragmented or Number of locations is changed to = 1
C Criterion: Number of mature individuals <250 

C1, an estimated continuing decline in total number of mature individuals of at least 25% in 
3 years or 1 generation whichever is longer 

C2, a continuing decline, observed, projected, or inferred, in numbers of mature individuals 
and at least one of the following: 

 a(i) No subpopulation estimated to contain <50 mature individuals 
    a(ii) one subpopulation has 90-100% of mature individuals 

D1 Criterion: Population estimated to have < 50 mature individuals 
E Criterion:   Quantitative analysis (population projections) showing  the probability of extinction 

or extirpation in the wild is at least 50%  within 10 years or 3 generations,  whichever is 
longer, up to a maximum of 100 years 
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Special Concern: 

those wildlife species that are particularly sensitive to human activities or natural events but are not endangered or 
threatened wildlife species. 

Wildlife species may be classified as being of Special Concern if:  
(a) the wildlife species has declined to a level of abundance at which its persistence is increasingly threatened by 

genetic, demographic or environmental stochasticity, but the decline is not  sufficient to qualify the wildlife 
species as Threatened; or 

(b) the wildlife species may become Threatened if factors suspected of negatively influencing the persistence of 
the wildlife species are neither reversed nor managed with demonstrable effectiveness; or 

(c) the wildlife species is near to qualifying, under any criterion, for Threatened status; or 
(d) the wildlife species qualifies for Threatened status but there is clear indication of rescue effect from extra-limital 

subpopulations. 

Examples of reasons why a wildlife species may qualify for “Special Concern”: 

• a wildlife species that is particularly susceptible to a catastrophic event (e.g., a seabird population near an oil tanker
route); or 

• a wildlife species with very restricted habitat or food requirements for which a threat to that habitat or food supply has
been identified (e.g., a bird that forages primarily in old-growth forest, a plant that grows primarily on undisturbed 
sand dunes, a fish that spawns primarily in estuaries, a snake that feeds primarily on a crayfish whose habitat is 
threatened by siltation; or 

• a recovering wildlife species no longer considered to be Threatened or Endangered but not yet clearly secure.

Examples of reasons why a wildlife species may not qualify for “Special Concern”: 

• a wildlife species existing at low density in the absence of recognized threat (e.g., a large predatory animal defending
a large home range or territory); or 

• a wildlife species existing at low density that does not qualify for Threatened status for which there is a clear indication
of rescue effect. 

Guidelines for use of Extinct or Extirpated 

A wildlife species may be assessed as extinct or extirpated from Canada if: 

• there exists no remaining habitat for the wildlife species and there have been no records of the wildlife species despite
recent surveys; or 

• 50 years have passed since the last credible record of the wildlife species, despite surveys in the interim; or

• there is sufficient information to document that no individuals of the wildlife species remain alive.

Guidelines for use of Data Deficient 

Data Deficient should be used for cases where the status report has fully investigated all best available information yet 
that information is insufficient to: a) satisfy any criteria or assign any status, or b) resolve the wildlife species’ eligibility 
for assessment. 

Examples: 
• Records of occurrence are too infrequent or too widespread to make any conclusions about extent of occurrence,

population size, threats, or trends. 

• Surveys to verify occurrences, when undertaken, have not been sufficiently intensive or extensive or have not been
conducted at the appropriate time of the year or under suitable conditions to ensure the reliability of the conclusions 
drawn from the data gathered. 

• The wildlife species’ occurrence in Canada cannot be confirmed or denied with assurance.

Data Deficient should not be used if: a) the choice between two status designations is difficult to resolve by COSEWIC, 

or b) the status report is inadequate and has not fully investigated all best available information (in which case the report 
should be rejected), or c) the information available is minimally sufficient to assign status but inadequate for recovery 
planning or other such use. 
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Table 3. Guidelines for modifying status assessment based on rescue effect. 

COSEWIC’s approach to assigning status is, first, to examine the Canadian status of a 
wildlife species or other Designatable Unit below the species level in isolation and then, 
if deemed appropriate, to consider the potential for “rescue” from extra-regional 
subpopulations (e.g., from across an international boundary or from another 
Designatable Unit within Canada). The rescue effect is the immigration of gametes or 
individuals that have a high probability of reproducing successfully, such that extirpation 
or decline of a wildlife species, or some other Designatable Unit, can be mitigated. If the 
potential for rescue is high, the risk of extirpation may be reduced, and the status may 
be downgraded. COSEWIC addresses this by applying the following guidelines 
developed by IUCN for this purpose (Gardenfors et al. 19993).  

 Likelihood of propagule migration 

Are there any extra-regional populations 
within a distance from which propagules 
could reach the region?  Are there any 
effective barriers preventing dispersal to 
and from extra-regional subpopulations?  
Is the wildlife species capable of long-
distance dispersal?  Is it known to do so? 

Evidence for the existence of local 
adaptations 

Are there any known differences in local 
adaptation between regional and extra-
regional subpopulations, i.e. is it probable 
that individuals from extra-regional 
populations are adapted to survive within 
the region? 

Availability of suitable habitat 

Are current conditions of habitats and/or 
other environmental (including 
climatological) requirements of the taxon in 
the region such that immigrating 
propagules are able to successfully 
establish themselves (i.e. are there 
inhabitable patches), or has the taxon 
disappeared from the region because 
conditions were not favourable? 

If there are no extra-regional populations 
or propagules are not able to disperse to 
the region, the regional subpopulation 
behaves as an endemic and the status 
category should be left unchanged. 

If it is unlikely that individuals from extra-
regional subpopulations would be able to 
survive within the region, the status 
category should be left unchanged. 

If there is not enough suitable habitat and 
current conservation measures are not 
leading to an improvement of the habitat 
within a foreseeable future, immigration 
from outside the region will not decrease 
extinction risk and the status category 
should be left unchanged. 

3 Gardenfors, U.,  J.P.Rodriquez, C. Hilton-Taylor, C. Hyslop, G. Mace, S. Molur and S. Poss. 
1999.  Draft guidelines for the application of Red List criteria at national and regional levels. 
Species 31-32:58-70. 
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Status of extra-regional subpopulations 

How abundant is the taxon in neighbouring 
regions?  Are the populations there stable, 
increasing or decreasing?  Are there any 
important threats to those subpopulations?  
Is it probable that they produce an 
appreciable number of emigrants, and will 
continue to do so for the forseeable future? 

Degree of dependence on extra-regional 
sources 

Are extant regional populations self-
sustaining (i.e. have they shown a positive 
reproductive rate over the years) or are 
they dependent on immigration for long-
term survival (i.e. are the regional 
populations sinks)? 

If the taxon is more or less common 
outside the region and there are no signs 
of subpopulation decline, and if the taxon 
is capable of dispersing to the region and 
there is (or soon will be) available habitat, 
downgrading the category is appropriate. If 
the population size of extra-regional 
subpopulations is declining, the ‘rescue 
effect’ is less likely to occur, hence 
downgrading the status category may not 
be appropriate. 

If there is evidence that a substantial 
number of propagules regularly reach the 
region and the population still has a poor 
survival, the regional population may be a 
sink.  If so, and there are indications that 
the immigration will soon cease, upgrading 
the status category may be appropriate. 
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Figure 1 .  Schematic Guidelines for Applying the Rescue Effect (adapted from Gardenfors et al 1999). 

1. Assess Canadian
population using 
COSEWIC criteria. 

2a. Is the taxon a non-
breeding visitor? 

2b. Does the Canadian 
population experience any 
significant immigration of 
propagules capable of 
reproducing in the region? 

2c. Is the immigration 
expected to decrease? 

2d. Is the Canadian 
population a sink? 

Down-list the taxon one 
category 

2e. Are the conditions 
outside Canada 
deteriorating? 

2f. Are the conditions 
within Canada 
deteriorating? 

2g. Can the breeding 
population rescue the 
Canadian population 
should it decline? 

Up-list the taxon one 
category 

Down-list the taxon one 
category 

No change from step 1. 

No change from step 1. 

No/Don’t Know 

Yes/Don’t Know 

Yes 

No 

Yes 

Yes/Don’t Know No/Don’t Know 

Yes/Don’t Know 

Yes 

No / 
Don’t Know 

No Yes 

No 

No/Don’t Know 
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Table 4.  Policy for modifying status assessment based on quantitative criteria 

COSEWIC, IUCN and other groups recognize the need for additional assessment tools. 
Specifically, there is a need to consider life-history variation amongst wildlife species and 
other taxa. COSEWIC has developed the following guideline:  

In addition to the quantitative guidelines, COSEWIC will base its assessment on the 
degree to which various life-history characteristics (e.g., age & size at maturity, dispersal 
strategy, longevity) affect extinction probability and the likelihood that the wildlife species 
is vulnerable to the Allee effects of density dependence. 

All else being equal: 

• wildlife species with delayed age at maturity tend to be at greater risk of extinction
than wildlife species with early age at maturity;

• for indeterminately growing organisms (wildlife species that continue to grow after
attaining maturity), larger wildlife species tend to be at greater risk of extinction than
smaller wildlife species;

• wildlife species with low dispersal tend to be at greater risk of extinction than
wildlife species with high dispersal; and

• wildlife species with non-overlapping generations tend to be at greater risk of
extinction than wildlife species with overlapping generations.

Table 5.  COSEWIC status categories. 

Extinct (X) - A wildlife species that no longer exists. 

Extirpated (XT) – A wildlife species that no longer exists in the wild in Canada, but 
exists elsewhere. 

Endangered (E) - A wildlife species facing imminent extirpation or extinction. 

Threatened (T) - A wildlife species that is likely to become an endangered if nothing is 
done to reverse the factors leading to its extirpation or extinction. 

Special Concern (SC) - A wildlife species that may become threatened or endangered 
because of a combination of biological characteristics and identified threats.  

Data Deficient (DD) - A category that applies when the available information is 
insufficient (a) to resolve a wildlife species' eligibility for assessment or (b) to permit an 
assessment of the wildlife species' risk of extinction. 

Not At Risk (NAR) - A wildlife species that has been evaluated and found to be not at 
risk of extinction given the current circumstances. 
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Table 6. COSEWIC definitions associated with quantitative criteria.

Area of Occupancy:  The area within 'extent of occurrence' that is occupied by a taxon, 
excluding cases of vagrancy.  The measure reflects the fact that the extent of 
occurrence may contain unsuitable or unoccupied habitats.  In some cases (e.g. 
irreplaceable colonial nesting sites, crucial feeding sites for migratory taxa) the area of 
occupancy is the smallest area essential at any stage to the survival of the wildlife 
species/designatable unit considered (in such cases, this area of occupancy does not 
need to occur within Canada).  The size of the area of occupancy will be a function of 
the scale at which it is measured, and should be at a scale appropriate to relevant 
biological aspects of the taxon, the nature of threats and the available data.  To avoid 
inconsistencies and bias in assessments caused by estimating area of occupancy at 
different scales, it may be necessary to standardize estimates by applying a scale-
correction factor.  Different types of taxa have different scale-area relationships.  
(Source: adapted from IUCN 2010) 

Continuing Decline:  A recent, current or projected future decline (which may be 
smooth, irregular or sporadic), that is liable to continue unless remedial measures are 
taken.  Fluctuations will not normally count as continuing declines, but an observed 
decline should not be considered as a fluctuation unless there is evidence for this.  
(Source: IUCN 2010).  Estimated continuing decline (under criterion C1) had quantitative 
thresholds and requires a quantitative estimate (IUCN 2011).   

Demographic Stochasticity:  Random variation in demographic variables, such as birth 
rates and death rates, sex ratio and dispersal, for which some individuals in a population 
are negatively affected but not others.  In small populations, these random events 
increase the risk of extinction. 

Environmental Stochasticity:  Random variation in physical environmental variables, 
such as temperature, water flow, and rainfall, which affect all individuals in a population 
to a similar degree.  In small populations, these random events increase the risk of 
extinction. 

Estimated:  Information that is based on calculations that may include statistical 
assumptions about sampling, or biological assumptions about the relationship between 
an observed variable (e.g., an index of abundance) to the variable of interest (e.g., 
number of mature individuals).  These assumptions should be stated and justified in the 
documentation.  Estimation may also involve interpolation in time to calculate the 
variable of interest for a particular step (e.g., a 10-year reduction based on observations 
or estimations of population size 5 and 15 years).  (Source:  IUCN 2010) 

Extent of Occurrence:  The area included in a polygon without concave angles that 
encompasses the geographic distribution of all known populations of a wildlife species. 

Extreme Fluctuation:  Changes in distribution or in the total number of mature 
individuals of a wildlife species that occur rapidly and frequently, and are typically of 
more than one order of magnitude.  (Source: adapted from IUCN 2010) 
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Generation:  Generation length is the average age of parents of a cohort (i.e. newborn 
individuals in the population).  Generation length therefore reflects the turnover rate of 
breeding individuals in a population.  Generation length is greater than the age at first 
breeding and less than the age of the oldest breeding individual, except in taxa that 
breed only once.  Where generation length varies under threat, the more natural, i.e. 
pre-disturbance, generation length should be used.  (Source: adapted from IUCN 2010). 
Revised guidance on calculating generation length is available in section 4.4 of IUCN 
2011. 

Inferred:   Information that is based on indirect evidence, on variables that are indirectly 
related to the variable of interest, but in the same general type of units (e.g., number of 
individuals or area or number of subpopulations).  Inferred values rely on more 
assumptions than estimated values.  Inference may also involve extrapolating an 
observed or estimated quantity from known subpopulations to calculate the same 
quantity for other subpopulations.  Whether there are enough data to make such an 
inference will depend on how large the known subpopulations are as a proportion of the 
whole populations, and the applicability of the threats and trends observed in the known 
subpopulations to the rest of the taxon.  The method of extrapolating to unknown 
subpopulations depends on the criteria and on the type of data available for the known 
subpopulations.  (Source:  IUCN 2010). 

Location:  The term ‘location’ defines a geographically or ecologically distinct area in 
which a single threatening event can rapidly affect all individuals of the taxon present.  
The size of the location depends on the area covered by the threatening event and may 
include part of one or many subpopulations.  Where a taxon is affected by more than 
one threatening event, location should be defined by considering the most serious 
plausible threat.  Where the most serious plausible threat does not affect all of the 
taxon’s distribution, other threats can be used to define and count locations in those 
areas not affected by the most serious plausible threat.  (Source: IUCN 2010, 2011).  In 
the absence of any plausible threat for the taxon, the term “location” cannot be used and 
the subcriteria that refer to the number of locations will not be met.  (Source:  IUCN 
2010, 2011). 

Mature Individuals (Number of):  The number of mature individuals is the number of 
individuals known, estimated or inferred to be capable of reproduction.  When estimating 
this quantity, the following points should be borne in mind: 

• Mature individuals that will never produce new recruits should not be counted (e.g.
densities are too low for fertilization). 

• In the case of populations or subpopulations with biased adult or breeding sex ratios,
it is appropriate to use lower estimates for the number of mature individuals that take this 
into account. 

• Where the (sub)population size fluctuates, use a lower estimate.  In most cases this
will be much less than the mean. 

• Reproducing units within a clone should be counted as individuals, except where
such units are unable to survive alone (e.g. corals). 

• In the case of taxa that naturally lose all or a subset of mature individuals at some
point in their life cycle, the estimate should be made at the appropriate time, when 
mature individuals are available for breeding. 

• Re-introduced individuals must have produced viable offspring before they are
counted as mature individuals. 

Recovery Planning for the Whooping Crane Workshop 2: Species Conservation Planning

61



(Source: IUCN 2010) 

Observed:  Information that is directly based on well-documented observations of all 
known individuals in the population.  (Source: IUCN 2010) 

Population:  The term “population” is used in a specific sense in the Red List Criteria 
that is different to its common biological usage.  Population is here defined as the total 
number of individuals of the taxon.  For functional reasons, primarily owing to differences 
between life forms, population size is measured as numbers of mature individuals only.  
In the case of taxa obligately dependent on other taxa for all or part of their life cycles, 
biologically appropriate values for the host taxon should be used.  (Source: IUCN 2001).  
The interpretation of this definition depends critically on an understanding of the 
definition of “mature individuals”.  For application of Criteria A, C, and D, the word 
population usually applies to the “Canadian population”.  See also “Subpopulation”.  

Projected:  Same as “estimated”, but the variable of interest is extrapolated in time 
towards the future.  Projected variables require a discussion of the method of 
extrapolation (e.g., justification of the statistical assumptions or the population model 
used) as well as the extrapolation of current or potential threats into the future, including 
their rates of change.  (Source:  IUCN 2010) 

Quantitative Analysis:  An estimate of the extinction probability of a taxon based on 
known life history, habitat requirements, threats and any specified management options.  
Population viability analysis (PVA) is one such technique.  Quantitative analyses should 
make full use of all relevant available data.  If there is limited information, available data 
can be used to provide an estimate of extinction risk (for instance, estimating the impact 
of stochastic events on habitat).  In presenting quantitative analyses, the assumptions, 
the data used and the uncertainty in the data or quantitative model must be documented. 
(Source: adapted from IUCN 2010) 

Reduction:  A reduction is a decline in the number of mature individuals of at least the 
amount (%) stated under COSEWIC criterion A over the time period (years) specified, 
although the decline need not be continuing.  A reduction should not be interpreted as 
part of a fluctuation unless there is reasonable evidence for this.  The downward phase 
of a fluctuation will not normally count as a reduction.  (Source: adapted from IUCN 
2010) 

Rescue Effect:  Immigration of gametes or individuals that have a high probability of 
reproducing successfully, such that extirpation or decline of a wildlife species can be 
mitigated.  If the potential for rescue is high, the risk of extirpation may be reduced. 

Severely Fragmented:  A taxon can be considered to be severely fragmented if most 
(>50%) of its total area of occupancy is in habitat patches that are (1) smaller than would 
be required to support a viable population, and (2) separated from other habitat patches 
by a large distance.  Fragmentation must be assessed at a scale that is appropriate to 
biological isolation in the taxon under consideration.  (Source:  IUCN 2010).  For 
complete guidance it is strongly suggested that IUCN 2010 is read. 

Subpopulation: As used in Criteria B and C, Subpopulations are defined as 
geographically or otherwise distinct groups in the population between which there is little 
demographic or genetic exchange (typically one successful migrant individual or gamete 
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per year or less).  Subpopulation size is measured as numbers of mature individuals 
only.  (Source: IUCN 2001). 

Suspected:  Information that is based on circumstantial evidence, or on variables in 
different types of units.  For example, evidence of qualitative habitat loss can be used to 
infer that there is a qualitative (continuing) decline, whereas evidence of the amount of 
habitat loss can be used to suspect a population reduction at a particular rate.  In 
general, a suspected population reduction can be based on any factor related to 
population abundance or distribution, including the effects of (or dependence on) other 
taxa, so long as the relevance of these factors can be reasonably supported.  (Source:  
IUCN 2010) 

IUCN (2001). IUCN Red List Categories and Criteria: Version 3.1. IUCN Species 
Survival Commission. IUCN, Gland, Switzerland and Cambridge, U.K. Available at 
http://www.iucnredlist.org/ 

IUCN Standards and Petitions Subcommittee. 2010. Guidelines for Using the 
IUCN Red List Categories and Criteria. Version . Prepared by the Standards and 
Petitions Subcommittee in March 2010. Downloadable from 
http://intranet.iucn.org/webfiles/doc/SSC/RedList/RedListGuidelines.pdf 

IUCN Standards and Petitions Subcommittee. 2011. Guidelines for Using the IUCN Red 
List Categories and Criteria. Version 9.0. Prepared by the Standards and Petitions 
Subcommittee in September 2011. Downloadable from 
http://www.iucnredlist.org/documents/RedListGuidelines.pdf 
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