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 Executive Summary  
 

 

Red-crowned Crane (Grus japonensis) SSP
® 

 
 

The Gruiformes Taxon Advisory Group has set a target population size for this species of 75 
specimens (2009 RCP).  The current population is 74 specimens.  
 
When gene diversity falls below 90% of that in the founding population, it is expected that 
reproduction will be increasingly compromised by, among other factors, lower birth weights, smaller 
clutch sizes, and greater neonatal mortality. Given the current gene diversity, this population will 
likely remain above the 90% level for 45 years; gene diversity at 100 years is expected to be about 
74%. Strategies to extend time to 90% gene diversity include equalization of founder 
representation, increase in target size, and addition of new founders. 
 

Demography 
Current size of population (N) - Total (Males, Females, Unknown) 74 (29.44.1) 

# animals excluded from management 0 

Population size following exclusions 74 

Target population size  

Mean generation time (yrs) 13.45 

Historic/Projected population growth rate (lambda) 1.026/1.0 
 

Genetics* 

 Current Potential 

Founders 36 1 

Founder genome equivalents (FGE) 14.62 22.07 

Gene diversity retained (GD%) 96.58 97.73 

Population mean kinship (MK) 0.0342  

Mean inbreeding (F) 0.0026  

Percentage of pedigree known before assumptions and exclusions 100  

Percentage of pedigree known after assumptions and exclusions 100  

Effective population size/census size ratio (Ne / N) 0.3373  

Years To 90% Gene Diversity 45  

Years to 10% Loss of Gene Diversity 74  

Gene Diversity at 100 Years From Present (%)  
Assuming λ = 1.02, Target size = 75 71  

*Genetic statistics calculated from the analytical studbook 
 
As with most SSP populations, pairings are prioritized to maintain or increase gene diversity 
through considerations of mean kinship, avoidance of inbreeding, differences in sire and dam mean 
kinships, and the degree of uncertainty within a pedigree.  The number of pairs recommended is 
intended to maintain a population size of 75 specimens.  
 
Summary Actions:  The SSP will recommend up to 19 breeding pairs and 3 transfers for this 
period. Recommendations contained in this master plan supercede those made by earlier plans. In 
an effort to correct the female-biased sex ratio in the population some pairs are recommended to 
hatch male eggs only – please note male-only recommendations for some pairs. 
Due to space constraints, please contact the SSP Coordinator when eggs are laid.  Space 
needs have to be considered before chicks hatch. 
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Description of Population Status 
 

Introduction:  Comprehensive genetic and demographic analyses of the North American red-crowned crane 
population were performed in October 2009, resulting in the current master plan for this species.  
Recommendations contained in this master plan supercede those made by earlier plans. Master plan 
analyses were performed on the North American Regional Red-crowned Crane Studbook (current to 01 May 
2008) using SPARKS 1.51 and PM2000 1.213.   
 
Managed Population:  The current population size is 74 (29.44.1)(TAG recommended size = 75), distributed 
among 32 AZA institutions. No individuals have been excluded from analysis for age, medical, or other 
considerations. 

 
Demography:  The North American Regional population remained small from its appearance in 1937 until 

1980’s. Since 1980 the annual growth rates due to captive births have varied ( = 0.95 – 1.33) though the 

general trend has been one of maintenance (mean  = 1.00) over the past decade. The current population is 
74 and the Gruiformes RCP (2009 RCP) recommended target size is 75.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Census of red-crowned cranes in North America.                Figure 2. Age distribution of red-crowned cranes in North America. 

 

The age structure of the population is deviates from a stable one as the small numbers of animals in the 
juvenile age classes reflect the recent decline in population growth (since late 1990s). Some reproductive age 
classes are empty and few individuals are entering the reproductive age classes (Figure 2).  If this trend of 
continues, the numbers of individuals entering reproductive age classes will limit population growth rates. The 
sex ratio of the population is strongly female biased. 
 
 

Males reach sexual maturity by the age of four years but many do not reproduce until after the age of seven. 
Females have reproduced at the age of three years. Males indicate breeding in males and females as old as 
26 and 33 years of age respectively. Records indicate specimens living into their late-thirties. Infant mortality 
has been observed to be approximately 33% historically but in recent years has been higher (59% in past 5 
years). 

Genetics:  The managed population is descended from 36 founders and 1 potential founder remains. Genetic 
diversity in the population (96.58%) is high relative the average SSP (93%).    The population’s gene diversity 
could fall below 90% in approximately 45 years.  Projections of gene diversity indicate 74% at 100 years from 
present.  When gene diversity falls below 90% of that in the founding population, it is expected that 
reproduction will be increasingly compromised by, among other factors, lower hatch weights and greater 
neonatal mortality.  
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GENETIC SUMMARY 
Genetic statistics calculated from an analytical studbook 

 

Current Potential 

Founders 36 1 

Founder genome equivalents (FGE) 14.62 22.07 

Gene diversity retained (GD%) 96.58 97.73 

Population mean kinship (MK) 0.0342  

Mean inbreeding (F) 0.0026  

Pedigree known before assumptions and exclusions (%) 100  

Pedigree known after assumptions and exclusions (%) 100  

Effective population size / census size ratio (Ne / N) 0.3373  

Years To 90% Gene Diversity 45  

Gene Diversity at 100 Years From Present (%) 
Assuming λ = 1.02, Target size = 70 

71 
 

 
The potential gene diversity is high (96%) and the time to 90% gene diversity could be extended.  Strategies to 
do so would include equalizing founder representation and increasing the population’s target size as well as the 
addition of potential founders. The population’s effective size is already greater than that of many managed 
populations.  
 

 
 

Management Strategy: Demographic analyses indicate that an annual population growth rate of greater than 
1.0, maintaining the current population size, will be attained if 2-3 offspring are produced in the coming year.  
Given the given the high infant mortality seen in recent years ain increase in the number of recommended pairs 
will be recommended. Seventeen pairings have therefore been recommended.  It is recommended that the 
population be maintained at the TAG recommended target population size of 75. An increase in target size may, 
however be beneficial to this population.  
 

1. Recommend 19 pairings. 
 
2. Recommend 3 transfers. 

 
3. In an effort to correct the female-biased sex ratio in the population some pairs are recommended to 

hatch male eggs only. 
 

4. Due to space constraints, please contact the SSP Coordinator when eggs are laid.  Space needs have 
to be considered before chicks hatch. 
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Summary of Breeding and Transfer Recommendations 
  
ID Location Local 

ID 

Sex Disposition Location Breeding With Notes 

157 ATTLEBORO 201002 F HOLD ATTLEBORO BREED 

WITH 

168 Sex eggs – hatch males 

only 

168 ATTLEBORO 201001 M HOLD ATTLEBORO BREED 

WITH 

157  

37 AUDUBON   2346   F HOLD AUDUBON   DO NOT 

BREED 

  

18 BARABOO   150001 M HOLD BARABOO   DO NOT 

BREED 

  

25 BARABOO   150019 M HOLD BARABOO   DO NOT 

BREED 

  

33 BARABOO   150028 F HOLD BARABOO   DO NOT 

BREED 

  

41 BARABOO   150040 F HOLD BARABOO   DO NOT 

BREED 

  

48 BARABOO   150045 F HOLD BARABOO   DO NOT 

BREED 

  

49 BARABOO   150055 M HOLD BARABOO   DO NOT 

BREED 

  

50 BARABOO   150046 F HOLD BARABOO   DO NOT 

BREED 

  

150 BARABOO   150060 F HOLD BARABOO   DO NOT 

BREED 

  

56 BIRMINGHM 203088 F HOLD BIRMINGHM BREED 

WITH 

256 Sex eggs – hatch males 

only 

256 BIRMINGHM 208008 M HOLD BIRMINGHM BREED 

WITH 

56  

70 CINCINNAT 296263 F HOLD CINCINNAT DO NOT 

BREED 

  

132 CINCINNAT 295247 M HOLD CINCINNAT DO NOT 

BREED 

  

252 CINCINNAT 206142 U HOLD CINCINNAT DO NOT 

BREED 

  

79 CLEVELAND 960308 M HOLD CLEVELAND BREED 

WITH 

191  

191 CLEVELAND M30524 F HOLD CLEVELAND BREED 

WITH 

79 Sex eggs – hatch males 

only 

65 COLUMBUS  109043 F HOLD COLUMBUS  DO NOT 

BREED 

  

180 COLUMBUS  106018 F HOLD COLUMBUS  DO NOT 

BREED 

  

241 DALLAS    04E935 F HOLD DALLAS    DO NOT 

BREED 

  

249 DALLAS    06G364 F HOLD DALLAS    DO NOT 

BREED 

  

44 DENVER    980372 F HOLD DENVER    BREED 

WITH 

113  

113 DENVER    940417 M HOLD DENVER    BREED 

WITH 

44  

45 DETROIT   4911   M HOLD DETROIT   DO NOT 

BREED 

  

59 DETROIT   3315   F HOLD DETROIT   DO NOT 

BREED 

  

188 DREHER PA 203015 F HOLD DREHER PA DO NOT 

BREED 
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ID Location Local 

ID 

Sex Disposition Location Breeding With Notes 

114 FORTWORTH 940707 M HOLD FORTWORTH BREED 

WITH 

115  

115 FORTWORTH 940708 F HOLD FORTWORTH BREED 

WITH 

114  

143 FOSSILRIM 19000  M HOLD FOSSILRIM BREED 

WITH 

187  

187 FOSSILRIM 19001  F HOLD FOSSILRIM BREED 

WITH 

143 Sex eggs – hatch males 

only 

19 FRANKLINP 93A848 F HOLD FRANKLINP BREED 

WITH 

36 Sex eggs – hatch males 

only 

36 FRANKLINP 93A849 M HOLD FRANKLINP BREED 

WITH 

19  

186 FRANKLINP F01462 F HOLD FRANKLINP DO NOT 

BREED 

  

243 GRANBY    B03015 F HOLD GRANBY    DO NOT 

BREED 

  

304 GRANBY     M HOLD GRANBY    DO NOT 

BREED 

 Reported following 

analysis – not included 

in pop’n stats 

90 HOUSTON   15539  M HOLD HOUSTON   BREED 

WITH 

109  

109 HOUSTON   15540  F HOLD HOUSTON   BREED 

WITH 

90  

39 KANSASCTY A09021 M HOLD KANSASCTY BREED 

WITH 

110, 

274 

 

40 KANSASCTY 201916 F SEND TO MANHATTAN BREED 

WITH 

112  

110 KANSASCTY 215199 F HOLD KANSASCTY BREED 

WITH 

39  

240 LOUISVILL 202072 M HOLD LOUISVILL BREED 

WITH 

254  

254 LOUISVILL 202293 F HOLD LOUISVILL BREED 

WITH 

240  

112 MANHATTAN 990039 M HOLD MANHATTAN BREED 

WITH 

40  

148 MANHATTAN 990042 F HOLD MANHATTAN DO NOT 

BREED 

  

161 NASHV ZOO 1996   F HOLD NASHV ZOO DO NOT 

BREED 

  

162 NASHV ZOO 1997   F HOLD NASHV ZOO DO NOT 

BREED 

  

27 NZP-CRC   207147 M HOLD NZP-CRC   DO NOT 

BREED 

  

46 NZP-CRC   209343 F HOLD NZP-CRC   DO NOT 

BREED 

  

60 NZP-CRC   209574 M HOLD NZP-CRC   DO NOT 

BREED 

  

182 NZP-CRC   214858 F HOLD NZP-CRC   DO NOT 

BREED 

  

118 OKLAHOMA  653301 M HOLD OKLAHOMA  BREED 

WITH 

119  

119 OKLAHOMA  653402 F HOLD OKLAHOMA  BREED 

WITH 

118  

179 PROVIDNCE 200159 F HOLD PROVIDNCE DO NOT 

BREED 

  

250 PROVIDNCE 200176 M HOLD PROVIDNCE DO NOT 

BREED 

  



 7 

 

ID Location Local 

ID 

Sex Disposition Location Breeding With Notes 

104 SAN ANTON U00088 F HOLD SAN ANTON BREED 

WITH 

164  

164 SAN ANTON A01042 M HOLD SAN ANTON BREED 

WITH 

104  

26 SANDIEGOZ 204495 F HOLD SANDIEGOZ BREED 

WITH 

84  

84 SANDIEGOZ 891384 M HOLD SANDIEGOZ BREED 

WITH 

26  

274 SANDIEGOZ UNK    F SEND TO KANSASCTY BREED 

WITH 

39 BY AI 

83 SD-WAP    891383 F HOLD SD-WAP    BREED 

WITH 

131  

131 SD-WAP    895343 M HOLD SD-WAP    BREED 

WITH 

83  

101 SEATTLE   920702 F HOLD SEATTLE   BREED 

WITH 

102  

102 SEATTLE   920701 M HOLD SEATTLE   BREED 

WITH 

101  

268 SEATTLE   203073 M SEND TO DREHER PA DO NOT 

BREED 

 Reported as shipped 

during comment period 

147 TAUTPHAUS K4A035 F HOLD TAUTPHAUS BREED 

WITH 

255 Sex eggs – hatch males 

only 

255 TAUTPHAUS K8A001 M HOLD TAUTPHAUS BREED 

WITH 

147  

63 WATERTNSD 2327   M HOLD WATERTNSD BREED 

WITH 

145  

145 WATERTNSD 2322   F HOLD WATERTNSD BREED 

WITH 

63  

184 WHEELING  3437   F HOLD WHEELING  DO NOT 

BREED 

  

54 WILDS     960702 F HOLD WILDS     DO NOT 

BREED 

  

58 WILDS     940902 F HOLD WILDS     DO NOT 

BREED 

  

80 WILDS     961006 M HOLD WILDS     DO NOT 

BREED 

  

151 WILDS     990404 M HOLD WILDS     DO NOT 

BREED 

  

190 WILDS     203001 F HOLD WILDS     DO NOT 

BREED 
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ATTLEBORO 
            Capron Park Zoo 

            Attleboro, MA 

 

ID Local ID Sex Disposition Location Breeding With Notes 

157 201002 F HOLD ATTLEBORO BREED WITH 168 Sex eggs – hatch males only 

168 201001 M HOLD ATTLEBORO BREED WITH 157  

  

 

 

AUDUBON   
            Audubon Zoo 

            New Orleans, LA 

 

ID Local ID Sex Disposition Location Breeding With Notes 

37 2346   F HOLD AUDUBON   DO NOT BREED   

  

 

 

BARABOO   
            International Crane Foundation 

            Baraboo, WI 

 

ID Local ID Sex Disposition Location Breeding With Notes 

18 150001 M HOLD BARABOO   DO NOT BREED   

25 150019 M HOLD BARABOO   DO NOT BREED   

33 150028 F HOLD BARABOO   DO NOT BREED   

41 150040 F HOLD BARABOO   DO NOT BREED   

48 150045 F HOLD BARABOO   DO NOT BREED   

49 150055 M HOLD BARABOO   DO NOT BREED   

50 150046 F HOLD BARABOO   DO NOT BREED   

150 150060 F HOLD BARABOO   DO NOT BREED   

  

 

 

BIRMINGHM 
            Birmingham Zoo 

            Birmingham, AL 

 

ID Local ID Sex Disposition Location Breeding With Notes 

56 203088 F HOLD BIRMINGHM BREED WITH 256 Sex eggs – hatch males only 

256 208008 M HOLD BIRMINGHM BREED WITH 56  
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CINCINNAT 
            Cincinnati Zoo & Botanical Garden 

            Cincinnati, OH 

 

ID Local ID Sex Disposition Location Breeding With Notes 

70 296263 F HOLD CINCINNAT DO NOT BREED   

132 295247 M HOLD CINCINNAT DO NOT BREED   

252 206142 U HOLD CINCINNAT DO NOT BREED   

  

 

 

CLEVELAND 
            Cleveland Metroparks Zoo 

            Cleveland, OH 

 

ID Local ID Sex Disposition Location Breeding With Notes 

79 960308 M HOLD CLEVELAND BREED WITH 191  

191 M30524 F HOLD CLEVELAND BREED WITH 79 Sex eggs – hatch males only 

  

 

 

COLUMBUS  
            Columbus Zoo and Aquarium 

            Powell, OH 

 

ID Local ID Sex Disposition Location Breeding With Notes 

65 109043 F HOLD COLUMBUS  DO NOT BREED   

180 106018 F HOLD COLUMBUS  DO NOT BREED   

  

 

 

DALLAS    
            Dallas Zoo 

            Dallas, TX 

 

ID Local ID Sex Disposition Location Breeding With Notes 

241 04E935 F HOLD DALLAS    DO NOT BREED   

249 06G364 F HOLD DALLAS    DO NOT BREED   
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DENVER    
            Denver Zoological Gardens 

            Denver, CO 

 

ID Local ID Sex Disposition Location Breeding With Notes 

44 980372 F HOLD DENVER    BREED WITH 113  

113 940417 M HOLD DENVER    BREED WITH 44  

  

 

 

DETROIT   
            Detroit Zoological Institute 

            Royal Oak, MI 

 

ID Local ID Sex Disposition Location Breeding With Notes 

45 4911   M HOLD DETROIT   DO NOT BREED   

59 3315   F HOLD DETROIT   DO NOT BREED   

  

 

 

DREHER PA 
            Palm Beach Zoo at Dreher Park 

            West Palm Beach, FL 

 

ID Local 

ID 

Sex Disposition Location Breeding With Notes 

188 203015 F HOLD DREHER 

PA 

DO NOT 

BREED 

  

268 203073 M RECEIVE 

FROM 

SEATTLE   DO NOT 

BREED 

 Reported as shipped 

during comment period 
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FORTWORTH 
            Fort Worth Zoological Park 

            Ft Worth, TX 

 

ID Local ID Sex Disposition Location Breeding With Notes 

114 940707 M HOLD FORTWORTH BREED WITH 115  

115 940708 F HOLD FORTWORTH BREED WITH 114  

  

 

 

FOSSILRIM 
            Fossil Rim Wildlife Center 

            Glen Rose, TX 

 

ID Local ID Sex Disposition Location Breeding With Notes 

143 19000  M HOLD FOSSILRIM BREED WITH 187  

187 19001  F HOLD FOSSILRIM BREED WITH 143 Sex eggs – hatch males only 

  

 

 

FRANKLINP 
            Zoo New England / Franklin Park Zoo 

            Boston, MA 

 

ID Local 

ID 

Sex Disposition Location Breeding With Notes 

19 93A848 F HOLD FRANKLINP BREED WITH 36 Sex eggs – hatch males 

only 

36 93A849 M HOLD FRANKLINP BREED WITH 19  

186 F01462 F HOLD FRANKLINP DO NOT 

BREED 

  

  

 

 

GRANBY    
            Granby Zoo 

            Granby, Quebec 

 

ID Local 

ID 

Sex Disposition Location Breeding With Notes 

243 B03015 F HOLD GRANBY    DO NOT 

BREED 

  

304  M HOLD GRANBY    DO NOT 

BREED 

 Reported following analysis – 

not included in pop’n stats 
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HOUSTON   
            The Houston Zoo 

            Houston, TX 

 

ID Local ID Sex Disposition Location Breeding With Notes 

90 15539  M HOLD HOUSTON   BREED WITH 109  

109 15540  F HOLD HOUSTON   BREED WITH 90  

  

 

 

KANSASCTY 
            Kansas City Zoo 

            Kansas City, MO 

 

ID Local ID Sex Disposition Location Breeding With Notes 

39 A09021 M HOLD KANSASCTY BREED WITH 110, 274  

40 201916 F SEND TO MANHATTAN BREED WITH 112  

110 215199 F HOLD KANSASCTY BREED WITH 39  

274 UNK    F RECEIVE FROM SANDIEGOZ BREED WITH 39 By AI 

  

 

 

 

 

LOUISVILL 
            Louisville Zoological Garden 

            Louisville, KY 

 

ID Local ID Sex Disposition Location Breeding With Notes 

240 202072 M HOLD LOUISVILL BREED WITH 254  

254 202293 F HOLD LOUISVILL BREED WITH 240  

  

 

 

MANHATTAN 
            Sunset Zoo 

            Manhattan, KS 

 

ID Local ID Sex Disposition Location Breeding With Notes 

112 990039 M HOLD MANHATTAN BREED WITH 40  

148 990042 F HOLD MANHATTAN DO NOT BREED   

40 201916 F RECEIVE FROM KANSASCTY BREED WITH 112  
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NASHV ZOO 
            Nashville Zoo at Grassmere 

            Nashville, TN 

 

ID Local ID Sex Disposition Location Breeding With Notes 

161 1996   F HOLD NASHV ZOO DO NOT BREED   

162 1997   F HOLD NASHV ZOO DO NOT BREED   

  

 

 

NZP-CRC   
            NZP-Conservation & Research Center 

            Front Royal, VA 

 

ID Local ID Sex Disposition Location Breeding With Notes 

27 207147 M HOLD NZP-CRC   DO NOT BREED   

46 209343 F HOLD NZP-CRC   DO NOT BREED   

60 209574 M HOLD NZP-CRC   DO NOT BREED   

182 214858 F HOLD NZP-CRC   DO NOT BREED   

  

 

 

OKLAHOMA  
            Oklahoma City Zoological Park 

            Oklahoma City, OK 

 

ID Local ID Sex Disposition Location Breeding With Notes 

118 653301 M HOLD OKLAHOMA  BREED WITH 119  

119 653402 F HOLD OKLAHOMA  BREED WITH 118  
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PROVIDNCE 
            Roger Williams Park Zoo 

            Providence, RI 

 

ID Local ID Sex Disposition Location Breeding With Notes 

179 200159 F HOLD PROVIDNCE DO NOT BREED   

250 200176 M HOLD PROVIDNCE DO NOT BREED   

  

 

 

SAN ANTON 
            San Antonio Zoological Gardens & Aqua 

            San Antonio, TX 

 

ID Local ID Sex Disposition Location Breeding With Notes 

104 U00088 F HOLD SAN ANTON BREED WITH 164  

164 A01042 M HOLD SAN ANTON BREED WITH 104  

  

 

 

SANDIEGOZ 
            Zoological Society of San Diego 

            San Diego, CA 

 

ID Local ID Sex Disposition Location Breeding With Notes 

26 204495 F HOLD SANDIEGOZ BREED WITH 84  

84 891384 M HOLD SANDIEGOZ BREED WITH 26  

274 UNK    F SEND TO KANSASCTY BREED WITH 39 By AI 

  

 

 

SD-WAP    
            San Diego Wild Animal Park 

            Escondido, CA 

 

ID Local ID Sex Disposition Location Breeding With Notes 

83 891383 F HOLD SD-WAP    BREED WITH 131  

131 895343 M HOLD SD-WAP    BREED WITH 83  
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SEATTLE   
            Woodland Park Zoological Gardens 

            Seattle, WA 

 

ID Local 

ID 

Sex Disposition Location Breeding With Notes 

101 920702 F HOLD SEATTLE   BREED 

WITH 

102  

102 920701 M HOLD SEATTLE   BREED 

WITH 

101  

268 203073 M SEND TO DREHER 

PA 

DO NOT 

BREED 

 Reported as shipped during 

comment period 

  

 

 

 

TAUTPHAUS 
            Tautphaus Park Zoo 

            Idaho Falls, ID 

 

ID Local ID Sex Disposition Location Breeding With Notes 

147 K4A035 F HOLD TAUTPHAUS BREED WITH 255 Sex eggs – hatch males only 

255 K8A001 M HOLD TAUTPHAUS BREED WITH 147  

  

 

 

WATERTNSD 
            Bramble Park Zoo 

            Watertown, SD 

 

ID Local ID Sex Disposition Location Breeding With Notes 

63 2327   M HOLD WATERTNSD BREED WITH 145  

145 2322   F HOLD WATERTNSD BREED WITH 63  
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WHEELING  
            Oglebay's Good Children's Zoo 

            Wheeling, WV 

 

ID Local ID Sex Disposition Location Breeding With Notes 

184 3437   F HOLD WHEELING  DO NOT BREED   

  

 

 

WILDS     
            The Wilds 

            Cumberland, OH 

 

ID Local ID Sex Disposition Location Breeding With Notes 

54 960702 F HOLD WILDS     DO NOT BREED   

58 940902 F HOLD WILDS     DO NOT BREED   

80 961006 M HOLD WILDS     DO NOT BREED   

151 990404 M HOLD WILDS     DO NOT BREED   

190 203001 F HOLD WILDS     DO NOT BREED   
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Appendix A 
Life Tables 

 
Males 
Age (x) Qx Px lx Mx Vx Ex Risk (Qx) Risk (Mx) 

0 0.34 0.66 1 0 1.205 16.494 63.1 43.9 

1 0.07 0.93 0.66 0 1.595 20.191 46.9 44.7 

2 0.02 0.98 0.614 0 1.698 20.114 42.8 41.9 

3 0.05 0.95 0.602 0 1.787 19.805 42 40.4 

4 0.02 0.98 0.571 0.06 1.881 19.494 41.9 41.4 

5 0.05 0.95 0.56 0.1 1.916 19.162 42 40.8 

6 0.08 0.92 0.532 0.12 1.972 19.417 39 37.1 

7 0.09 0.91 0.489 0.28 2.056 20.123 34.8 33.5 

8 0.03 0.97 0.445 0.24 1.921 20.374 32.2 31.3 

9 0 1 0.432 0.26 1.734 19.674 30.7 30.7 

10 0 1 0.432 0.22 1.497 18.674 29.5 29.5 

11 0.03 0.97 0.432 0.2 1.317 17.943 29 28 

12 0.04 0.96 0.419 0.17 1.176 17.556 27.5 26.7 

13 0 1 0.402 0.04 1.043 16.901 25.8 25.8 

14 0 1 0.402 0.16 1.018 15.901 25.5 25.5 

15 0 1 0.402 0.24 0.872 14.901 24.9 24.9 

16 0 1 0.402 0.22 0.642 13.901 24.5 24.5 

17 0 1 0.402 0.12 0.428 12.901 24.4 24.4 

18 0 1 0.402 0.08 0.313 11.901 19.9 19.9 

19 0.06 0.94 0.402 0.06 0.244 11.238 16.5 16.2 

20 0.13 0.87 0.378 0.07 0.207 11.299 15 14 

21 0.08 0.92 0.329 0 0.155 11.53 13 12.4 

22 0.08 0.92 0.303 0.04 0.171 11.446 12 11.7 

23 0 1 0.278 0 0.139 10.9 9.7 9.7 

24 0 1 0.278 0.06 0.141 9.9 7.8 7.8 

25 0.16 0.84 0.278 0 0.09 9.674 6.4 5.5 

26 0 1 0.234 0.1 0.1 9.5 4.8 4.8 

27 0 1 0.234 0 0 8.5 3.3 3.3 

28 0 1 0.234 0 0 7.5 3 3 

29 0 1 0.234 0 0 6.5 3 3 

30 0 1 0.234 0 0 5.5 3 3 

31 0 1 0.234 0 0 4.5 1.7 1.7 

32 0 1 0.234 0 0 3.5 1 1 

33 0 1 0.234 0 0 2.5 1 1 

34 0 1 0.234 0 0 1.5 0.4 0.4 

35 1 0 0.234 0 0 1 0 0 

36 1 0 0 0 0 0 0 0 

37 1 0 0 0 0 0 0 0 

38 1 0 0 0 0 0 0 0 

39 1 0 0 0 0 0 0 0 

r = 0.0156 

lambda = 1.0157 
T = 11.64 

N = 29.50 

N(at 20 yrs) = 40.26 
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Females 
Age (x) Qx Px lx Mx Vx Ex Risk (Qx) Risk (Mx) 

0 0.32 0.68 1 0 1.19 22.471 88.8 62 

1 0.06 0.94 0.68 0 1.573 27.344 60.3 58.4 

2 0.06 0.94 0.639 0 1.736 28.025 54 52.3 

3 0 1 0.601 0.02 1.858 27.888 51.2 51.2 

4 0 1 0.601 0.13 1.907 26.888 51.2 51.2 

5 0.08 0.92 0.601 0.13 1.92 26.966 52.8 51.5 

6 0.02 0.98 0.553 0.1 1.958 27.369 46 46 

7 0.02 0.98 0.542 0.17 1.966 26.907 41.4 40.7 

8 0 1 0.531 0.16 1.883 26.172 36.7 36.7 

9 0 1 0.531 0.21 1.787 25.172 33.3 33.3 

10 0 1 0.531 0.05 1.636 24.172 30.9 30.9 

11 0 1 0.531 0.21 1.645 23.172 28.1 28.1 

12 0 1 0.531 0.11 1.489 22.172 28.4 28.4 

13 0.07 0.93 0.531 0.09 1.483 21.939 28.7 27.8 

14 0.04 0.96 0.494 0.1 1.53 22.171 26 25.4 

15 0 1 0.474 0.12 1.514 21.612 24.4 24.4 

16 0.04 0.96 0.474 0.04 1.476 21.033 23.5 23.4 

17 0 1 0.455 0.07 1.521 20.45 21.4 21.4 

18 0 1 0.455 0 1.505 19.45 20.4 20.4 

19 0 1 0.455 0.05 1.561 18.45 19.4 19.4 

20 0 1 0.455 0.03 1.568 17.45 18.4 18.4 

21 0 1 0.455 0.03 1.595 16.45 17.5 17.5 

22 0 1 0.455 0.17 1.624 15.45 17.4 17.4 

23 0.07 0.93 0.455 0.23 1.563 14.974 15.2 15.1 

24 0 1 0.423 0.53 1.435 14.5 10.4 10.4 

25 0 1 0.423 0.21 0.939 13.5 7 7 

26 0 1 0.423 0 0.756 12.5 5.4 5.4 

27 0 1 0.423 0 0.784 11.5 5 5 

28 0 1 0.423 0.1 0.814 10.5 5 5 

29 0 1 0.423 0.11 0.74 9.5 4.4 4.4 

30 0 1 0.423 0 0.654 8.5 3 3 

31 0 1 0.423 0 0.678 7.5 2 2 

32 0 1 0.423 0 0.704 6.5 2 2 

33 0 1 0.423 0.73 0.73 5.5 1.4 1.4 

34 0 1 0.423 0 0 4.5 1 1 

35 0 1 0.423 0 0 3.5 1 1 

36 0 1 0.423 0 0 2.5 1 1 

37 0 1 0.423 0 0 1.5 1 1 

38 1 0 0.423 0 0 1 0 0 

39 1 0 0 0 0 0 0 0 

 r = 0.0367 

lambda = 1.0374 

T = 15.27 

N = 44.50 

N(at 20 yrs) = 92.77
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Appendix B 
Ordered Mean Kinship 

 
Males                                                             Females 
SB#            MK            %Known    Age           Location                                 SB#            MK            %Known    Age           Location   

39 0.011 100.0 25 KANSASCTY  83 0.000 100.0 31 SD-WAP     

112 0.011 100.0 18 MANHATTAN  40 0.011 100.0 25 KANSASCTY  
84 0.014 100.0 27 SANDIEGOZ  110 0.016 100.0 20 NZP-WASH   

114 0.018 100.0 19 FORTWORTH  26 0.016 100.0 30 SANDIEGOZ  

240 0.018 100.0 6 LOUISVILL  274 0.018 100.0 0 SANDIEGOZ  
113 0.021 100.0 18 DENVER     115 0.021 100.0 19 FORTWORTH  

131 0.023 100.0 15 SD-WAP     241 0.023 100.0 6 DALLAS     

90 0.028 100.0 17 HOUSTON    249 0.023 100.0 4 DALLAS     
118 0.028 100.0 18 OKLAHOMA   254 0.023 100.0 3 LOUISVILL  

102 0.028 100.0 18 SEATTLE    101 0.028 100.0 17 SEATTLE    

132 0.029 100.0 15 CINCINNAT  243 0.032 100.0 6 GRANBY     
49 0.031 100.0 24 BARABOO    182 0.032 100.0 8 NZP-CRC    

63 0.031 100.0 23 WATERTNSD  119 0.032 100.0 18 OKLAHOMA   

256 0.032 100.0 2 BIRMINGHM  190 0.032 100.0 7 WILDS      

268 0.032 100.0 0 SEATTLE    157 0.033 100.0 10 ATTLEBORO  

255 0.032 100.0 2 TAUTPHAUS  147 0.033 100.0 11 TAUTPHAUS  

79 0.033 100.0 18 CLEVELAND  145 0.033 100.0 11 WATERTNSD  
143 0.033 100.0 12 FOSSILRIM  184 0.033 100.0 8 WHEELING   

164 0.033 100.0 9 SAN ANTON  46 0.035 100.0 24 NZP-CRC    

18 0.034 100.0 34 BARABOO    180 0.036 100.0 8 COLUMBUS   
36 0.034 100.0 27 FRANKLINP  188 0.036 100.0 7 DREHER PA  

250 0.034 100.0 3 PROVIDNCE  187 0.036 100.0 7 FOSSILRIM  

25 0.037 100.0 31 BARABOO    37 0.037 100.0 26 AUDUBON    
27 0.037 100.0 31 NZP-CRC    58 0.037 100.0 23 WILDS      

168 0.040 100.0 9 ATTLEBORO  19 0.038 100.0 33 FRANKLINP  

252 0.043 100.0 U3 CINCINNAT  109 0.038 100.0 15 HOUSTON    
45 0.046 100.0 24 DETROIT    50 0.040 100.0 24 BARABOO    

60 0.048 100.0 23 NZP-CRC    186 0.040 100.0 8 FRANKLINP  

151 0.048 100.0 11 WILDS       104 0.041 100.0 16 SAN ANTON  
80 0.051 100.0 18 WILDS       252 0.043 100.0 U3 CINCINNAT  

       161 0.043 100.0 9 NASHV ZOO  
       162 0.043 100.0 9 NASHV ZOO  

       41 0.045 100.0 25 BARABOO    

       48 0.045 100.0 24 BARABOO    
       56 0.045 100.0 23 BIRMINGHM  

       191 0.045 100.0 8 CLEVELAND  

       44 0.045 100.0 25 DENVER     
       59 0.045 100.0 23 DETROIT    

       179 0.045 100.0 9 PROVIDNCE  

       54 0.045 100.0 24 WILDS      
       33 0.048 100.0 29 BARABOO    

       150 0.048 100.0 11 BARABOO    

       65 0.049 100.0 22 COLUMBUS   
       70 0.050 100.0 21 CINCINNAT  

      148 0.050 100.0 11 MANHATTAN  
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Appendix C 
Summary of Data Exports 

 

Report compiled under SPARKS V. 1.5 & Population Management 2000, V. 1.213 

 

Data exported on:  21 OCT 2009 

Data compiled by: Tori Spinoso 

Data current thru:  20 OCT 2009 

Scope of data: North American Regional 

 

Filter Conditions In Effect: 
Genetics:  Locations: N.AMERICA/ Dates: As of End of date <= 20 OCT 09 Status: Living by 20 OCT 09 

Demography : Locations: N.AMERICA/  Dates: During 01/01/1980 <= date .and. 20 OCT 09 
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Appendix D 
Definitions 

 
Management Terms 

SSP Master Plan – A document that provides complete breeding and transfer recommendations for a Species Survival Plan 

(SSP®) population.  The document is based on genetic and demographic analyses with consideration of behavioral, social, 
and institutional wants and needs.  A draft of the Master Plan must be published in the Members Only section of the AZA 
Web site for a 30-day comment period.  After the Coordinator incorporates/responds to institutional comments, a final version 
of the Master Plan must be published in the Members Only section of the AZA Web site.  SSP Participation by AZA 
institutions is required.   
 
Full Participation – AZA policy stating that all AZA accredited institutions and certified related facilities having an SSP 

animal in their collection are required to participate in the SSP partnership process and abide by the recommendations of the 
SSP.  
 
Population Management Plan (PMP)– A document that provides complete breeding and transfer recommendations for a 

PMP population.  The document is based on genetic and demographic analyses with consideration of behavioral, social, and 
institutional wants and needs.  A draft of the PMP must be published in the Members Only section of the AZA Web site for a 
30-day comment period.  After the PMP Manager incorporates/responds to institutional comments, a final version of the PMP 
must be published in the Members Only section of the AZA Web site.  PMP Participation by AZA institutions is voluntary.  
 

 

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 a 11% per year increase; lambda of .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. 
 
Mx, Fecundity – The average number of same-sexed young born to animals in that age class. Because SPARKS is typically 

using relatively small sample sizes, SPARKS calculates 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 
 
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. 
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"). 
 
Vx, Reproductive Value – The expected number of offspring produced this year and in future years by an animal of age x. 
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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). 
 
FOKE, First Order Kin Equivalents – The number of first-order kin (siblings or offspring) that would contain the number of 

copies of an individuals alleles (identical by descent) as are present in the captive-born population. Thus an offspring or sib 
contributes 1 to FOKE; each grand-offspring contributes 1/2 to FOKE; each cousin contributes 1/4 to FOKE. FOKE = 
4*N*MK, in which N is the number of living animals in the captive population. 
 
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 Contribution -- Number of copies of a founder's genome that are present in the living descendants. Each offspring 

contributes 0.5, each grand-offspring contributes 0.25, etc. 
 
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 Genome Surviving – The sum of allelic retentions of the individual founders (i.e., the product of the mean allelic 

retention and the number of founders). 
 
Founder Representation -- Proportion of the genes in the living, descendant population that are derived from that founder. 

I.e., proportional Founder Contribution. 
 
GU, Genome Uniqueness – Probability that an allele sampled at random from an individual is not present, identical by 

descent, in any other living individual in the population. GU-all is the genome uniqueness relative to the entire population. 
GU-Desc is the genome uniqueness relative to the living non-founder, descendants. 
 
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. 
 
Kinship Value (KV) – The weighted mean kinship of an animal, with the weights being the reproductive values of each of the 

kin. The mean kinship value of a population predicts the loss of gene diversity expected in the subsequent generation if all 
animals were to mate randomly and all were to produce the numbers of offspring expected for animals of their age. 
 
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. 
 
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. 
 
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 F 
Directory of Institutional Representatives 

 
Contact Name 
(IR) Institution Email Phone 

Susan Rifai 
ATTLEBORO - Capron Park Zoo, 
Attleboro, MA sue@capronparkzoo.com 508-222-3047 

Lee Schoen 
AUDUBON - Audubon Zoo, New 
Orleans, LA lschoen@auduboninstitute.org 504-864-5124 

Kelly Maguire 
BARABOO - International Crane 
Foundation, Baraboo, WI kelly@savingcranes.org 608-356-9462 

Cindy Pinger 
BIRMINGHM - Birmingham Zoo, 
Birmingham, AL cpinger@birminghamzoo.com 205-879-0409 x233 

David Oehler 
CINCINNAT - Cincinnati Zoo & 
Botanical Garden, Cincinnati, OH david.oehler@cincinnatizoo.org 513-475-6153 

Stan Searles 
CLEVELAND - Cleveland 
Metroparks Zoo, Cleveland, OH sws@clevelandmetroparks.com 216-635-3374 

Kelly Vineyard 
COLUMBUS - Columbus Zoo and 
Aquarium, Powell, OH kelly.vineyard@columbuszoo.org 614-645-3400 

Chris Brown DALLAS - Dallas Zoo, Dallas, TX chris.brown@dallascityhall.com 214-670-7573 

John Azua 
DENVER - Denver Zoological 
Gardens, Denver, CO jazua@denverzoo.org 303-376-4914 

Tom Schneider 
DETROIT - Detroit Zoological 
Institute, Royal Oak, MI tschneider@detroitzoo.org 248-541-5717 x3128 

Keith Lovett 
DREHER PA - Palm Beach Zoo at 
Dreher Park, West Palm Beach, FL k.lovett@lycos.com 561-553-0887 x215 

Katie Unger 
FORTWORTH - Fort Worth 
Zoological Park, Ft Worth, TX kunger@forthworthzoo.org 817-759-7500 

Janet Johnson 
FOSSILRIM - Fossil Rim Wildlife 
Center, Glen Rose, TX janetj@fossilrim.org 254-897-2960 

Fred Beall 
FRANKLINP - Zoo New England / 
Franklin Park Zoo, Boston, MA fbeall@zoonewengland.com 617-989-2052 

Alain Fafard 
GRANBY - Granby Zoo, Granby, 
Quebec afafard@zoodegranby.com 450-372-9113 

Hannah Bailey 
HOUSTON - Houston Zoo, Inc., 
Houston, TX hbailey@houstonzoo.org 713-533-6565 

Liz Harmon 
KANSASCTY - Kansas City Zoo, 
Kansas City, MO lizharmon@fotzkc.org 816-513-4605 

Gary Michael 
LOUISVILL - Louisville Zoological 
Garden, Louisville, KY gary.michael@louisville.gov 502-451-0440 x346 

Mark Ryan 
MANHATTAN - Sunset Zoo, 
Manhattan, KS ryan@ci.manhattan.ks.us 785-587-2737 

Joe deGraauw 
NASHV ZOO - Nashville Zoo at 
Grassmere, Nashville, TN jdegraauw@nashvillezoo.org 615-833-1534 

Warren Lynch 
NZP-CRC - NZP-Conservation & 
Research Center, Front Royal, VA lynchw@si.edu 540-635-6500 

Darcy Henthorn 
OKLAHOMA - Oklahoma City 
Zoological Park, Oklahoma City, OK dhenthorn@okc.com 405-425-0252 

Patrick Sharkey 
PROVIDNCE - Roger Williams Park 
Zoo, Providence, RI psharkey@rwpzoo.org 401-785-3510 x311 

Josef San Miguel 

SAN ANTON - San Antonio 
Zoological Gardens & Aqua, San 
Antonio, TX curbirds@sazoo-aq.org 210-734-7184 x1350 

David Rimlinger 
SANDIEGOZ - Zoological Society of 
San Diego, San Diego, CA drimlinger@sandiegozoo.org 619-557-3978 

Michael Mace 
SD-WAP - San Diego Wild Animal 
Park, Escondido, CA mmace@sandiegozoo.org 760-738-5077 

Mark Myers 
SEATTLE - Woodland Park 
Zoological Gardens, Seattle, WA mark.myers@zoo.org 206-548-2500 x1309 

Bill Gersonde 
TAUTPHAUS - Tautphaus Park 
Zoo, Idaho Falls, ID bgersonde@idahofallszoo.org 208-612-8552 x419 

Jim Lloyd 
WATERTNSD - Bramble Park Zoo, 
Watertown, SD jlloyd@watertownsd.us 605-882-6269 

Joe Greathouse 
WHEELING - Oglebay's Good 
Children's Zoo, Wheeling, WV jgreathouse@oglebay-resport.com 304-243-4029 

Dan Beetem 
WILDS - The Wilds, Cumberland, 
OH dbeetem@thewilds.org 740-638-5030 
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mailto:kelly.vineyard@columbuszoo.org
mailto:chris.brown@dallascityhall.com
mailto:jazua@denverzoo.org
mailto:tschneider@detroitzoo.org
mailto:k.lovett@lycos.com
mailto:kunger@forthworthzoo.org
https://mail.google.com/mail/contacts/ui/ContactManager?js=RAW&maximize=true&hide=true&position=absolute&hl=en&emailsLink=true&sk=true&titleBar=false&border=NONE&eventCallback=ParentStub1255963780417&zx=v1n9q77obsla
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https://mail.google.com/mail/contacts/ui/ContactManager?js=RAW&maximize=true&hide=true&position=absolute&hl=en&emailsLink=true&sk=true&titleBar=false&border=NONE&eventCallback=ParentStub1255963780417&zx=v1n9q77obsla
mailto:hbailey@houstonzoo.org
mailto:lizharmon@fotzkc.org
mailto:gary.michael@louisville.gov
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