
WLF 419 - Waterfowl and Wetlands Ecology and Management 
Lecture 12 – Survival Probability 
Next Time – Philopatry 

 
Survival probability is studied more extensively in waterfowl than any 
others group of birds. Data from recoveries of birds banded with legbands 
and recaptures and resightings of individuals marked with auxiliary markers 
provides the information needed to estimate survival probability.  Analysis 
of data on marked waterfowl has led to the development of new methods for 
estimating survival probability and other demographic parameters.  We will 
examine survival probability during three periods of the annual cycle; 1) 
nesting (mostly female survival), 2) brood rearing (duckling survival), and 
annual survival probability.  We will examine sources of variation in 
survival probability and agents of of mortality 
 
Survival Probability During Breeding 
 

• Nesting Females 
o Despite cryptic plumage, nest concealment, and even defense 

by mate – risky time 
• Study Approaches 

o Carcasses 
o Predator Food Habits 

§ Scavengers/Secondary Predators 
o Radio Telemetry 

§ Effects of transmitter 
• Cygnini and Anserini 

o Poorly described 
o Assumed to be low 

§ Natural Agents 
§ Subsistence Harvest 

• Black Brant 
§ Schmutz (1994) Emperor Geese 

• May-Sep, Monthly (0.98) 
 

 
 
 
 
 



From Ward et al. (1997) 
 
• Mergini and Aythini? 
• Anatini 

o Primary cause of skewed sex-ratios 

From Sargeant and Raveling 1992 
 
 
o Assessment Study 

§ Parklands of MB, SK, and AB 
§ 0.625 (SE = 0.0283) - 0.840 (SE = 0.0178) for 90 day 

period of summer 
o ~50 – 60% of annual mortality 
o Sources 

§ Collisions 



§ Weather 
• Particularly early nesting birds 

§ Predation 
• Predator Removal 
• Islands 
• Avian and Mammalian 

o Trees in the Prairies 
§ Contaminants 
§ Diseases 
§ Subsistence Hunting 

o Prairie Parklands 
§ Foxes major predator 
§ 800,000 ducks annually 

• 75% females 
• mostly dabbling ducks 

 
Brood Survival 
 

• Much recent work 
• Methodology 

o Total brood loss 
o Brood Mixing 
o Independence of Fates 

• Often declining rate of 
mortality 

 
From Schmutz et al. (2001) 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Anserini and Cygnini 
 

Recent Estimates 
 
Species Survival 

Probability 
(Gosling) 

Principle 
Causes 

Location Source 

Emperor  0.534 (30 days, 
annual 
varitation) 

Predation, 
Weather 

YK Delta Schmutz et 
al. (2001) 

Black Brant 0.676 (25 days) ? YK Delta Flint et al. 
(1995) 

Lesser Snow ~0.50 Habitat 
Degradation 

LPB Williams et 
al. (1993) 

Cackling 
Canada Geese 

0.45 ? YK Delta Ely 
(Unpubl.) 

Canada geese ~25-50% Habitat 
Degradation, 
Molt 
Migrant? 

Akimiski 
Island, 
Nunavut 

Patton et al. 
(unpub.) 

 
 



From Sargeant and Raveling (1992) 
 

o Mortality Agents 
§ Weather 

• Long Brooding Period 
§ Predation 

• Avian 
• Can defend against some predators 

• Ducks 
o Low initial survival probability 
 
 
 
 



From Flint and Grand (1997) 
 

o Much recent work 
 

 
 
From Sargeant and Raveling (1992) 



Annual Survival Probability 
 

• Methodology 
o Band recovery studies 

§ True Survival Probability 
o Mark-recapture/resight studies 

§ Apparent Survival Probability 

From Johnson et al. (1992) 
 
• Recent Work 
• Sources of variation 

o Age 



§ Ducks and Geese? 
§ How long does difference persist? 

o Sex 
§ Ducks Only? 
§ Adults and Young? 

o Geography 
o Phylogeny 
 

From Krementz et al. (1997) 
 
o Body Mass 
o Habitat? 
o Population Density 

§ Basis for harvest management 
§ Evidence? 

 

• Sources of Variation 
o Summer components 
o Fall/Winter 

§ Harvest and Weather 
 
 
 



 
 



From Krementz et al. (1997) 
 
 



Which parameters are most important? 
• Which parameters should we target with management actions? 
• Which parameters had the most influence on population dynamics? 
• Are the patterns the same across all taxa? 

o What factors would influence your answers? 
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