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Waterfowl Harvest Management in N.A. 

• Each year, federal hunting regulations are established in 4 
administrative flyways in N.A. 
 (i.e., max season length, max bag limit, outside dates) 
 

• The goal is to provide sustainable harvesting  
  opportunities for waterfowl hunters 

Pacific MississippiCentral Atlantic



What�s at Stake ? 

•  >50 million birds in spring 
 

•  2 million hunters 
 

•  13 million birds harvested/year 
 

•  $1.6 billion/yr economic output 



Waterfowl Harvest Regulations 

! Established annually, based on the 
Migratory Bird Treaty Act 

! Goal is to provide hunting opportunity 
while conserving waterfowl populations 

! Collaboration with U.S. Fish and Wildlife 
Service, States, and the hunting public 



Historic approach to setting waterfowl 
regulations 



Conditions Giving Rise to Conflict 

!  Lack of clear and accepted management objectives 
–  hunter satisfaction, opportunity, success 
–  population status and trends 
–  population distribution, composition 

!  Lack of certainty (or agreement) about resource 
responses to management interventions 
–  the influence of harvest on survival rates 
–  the influence of harvest on reproduction/recruitment  



A Promising Approach: Adaptive 
Resource Management 

Special emphasis on:  
- learning about natural resources by managing them 
-  improving management based on what is learned   

Definition: Managing natural resources in the face of 
uncertainty, with a focus on reducing that uncertainty 
through management  intervention 
 



Premises of AHM 

!  Uncertainty exists, and its reduction could 
improve management 

!  Decisions must be made 
–  In face of uncertainty 
–  Periodically 

 
!  Monitoring is in place, or can be put in place 



Key Elements 

1.  Objectives 

2.  Set of management alternatives 

3.  Predictive models describing system 
response to management decisions 

4.  Measures of model credibility  

5.  Monitoring program  



Key Element 1: Objectives  

! Must be specific and unambiguous 

! Must be in terms that can be evaluated using 
monitoring data 



Harvest management objectives 

Choose annual regulations to 
maximize long-term cumulative harvest: 
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General Harvest management objective 

Choose annual regulations to maximize 
long-term cumulative harvest utility 

(e.g., harvest * harvest value): 
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Key element 2: Management Options 

!  Determined by managers, based on feasibility and 
(political) palatability 

!  Different options should result in different benefits 
and costs 

!  Practically, the set of options should be limited, 
and remain static for some period of time 



Regulatory Options for N.A. Waterfowl 
Harvest 

! Based primarily on mallard populations 

! Closed, restrictive, moderate, and liberal options 
– Described in terms of bag limits and season length 



Mid-continent mallard regulations 
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Key Element 3: Predictive Models 

! Modeling is not optional – even subjective 
prediction is a model 

! Models should be few and as simple as 
possible 

! Models should differ in predicted responses 
to management actions. 
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Annual Survival  
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Key Element 4: Measures of Model 
Credibility 

!  Models with higher weights have more influence 
over future decisions 

!  Weights are updated over time as function of 
–  Current weights 
–  New information (observed state – predicted state) 

!  Learning is reflected by changes in model weights 
representing model credibility 



Key Element 5: Monitoring 

(1)  To evaluate management objectives 

(2)  To assess the current state of the system, in 
order to determine which action to take 

(3)  To increase understanding of the ecological 
dynamics and the effects of management 
actions 

(4)  To develop new system models 

Roles 



Monitoring Program 

!  Should be based on management questions, and  
designed to inform decision making 

!  Variables being measured must be relevant to 
management objectives  

» measure return, new state of system 

!  Careful design can improve precision 
–  reduces partial observability  
–  in turn reduces process uncertainty  



Adaptive Management: Outline of 
Iterative Process 

!  Begin with: 
–  Objective function 
–  Available management actions 
–  Model set 
–  Model weights  

!  Iterative process 
–  Observe state of system 
–  Update model probabilities 
–  Derive optimal management action 
–  Implement optimal management action 



Benefits of an Adaptive Approach 

!  Lets you do the best you can with the information 
you have at any time 

 
!  Promotes improved biological understanding over 

time  
 
!  Promotes improved management over time 



Other Benefits 

!  Makes explicit the assumptions, objectives, etc. of 
management 

!  Accounts for the dynamic nature of resources 

!  Promotes linkages between research and management 

!  Provides a framework for conflict resolution 

!  Provides the opportunity for more effective and 
efficient conservation over time 



Challenges and issues 

!  Establishing acceptable management goals 
!  Investment in monitoring and assessment  
!  Management at an appropriate scale 

–  Spatio-temporal scale 
–  Taxonomic scale 
–  Institutional scale 

!  Long-term institutional commitment 
!  Involvement of relevant partners in shared decision-

making 



Conclusions  
!  ARM is NOT a panacea! 

!  Appropriate if uncertainties about resource responses 
to management are limiting 

 
!  Helps to structure the decision-making process, 

focusing discussion and argument on its elements 
 
!  Brings rigor to natural resource decision-making, in 

much the same way as scientific method brings rigor 
to the investigation of natural history. 


