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The following work plan is the result of a 2 daynkshop held at Minnesota Valley NWR,
Bloomington, MN on May 6-7, 2008. The workshop wasvened by a Task Team of Pintall
Action Group members and modeling experts (AppeAdigxploring ways to unite habitat and
harvest management for northern pintails with tient of clarifying the modeling process
needed to achieve this objective. This work plan:

defines the goal(s) of an integrated habitat amddsh management modeling framework,
defines the necessary components of the framework,

identifies how the components will be developed,

sets timelines for component development,

identifies individuals responsible for each compunand

estimates the resources needed to complete the work

This work plan will be supported by proposals fonding and institutional in-kind support as
needed.

Background

To date, the management of waterfow! habitat utideemulti-partner auspices of the North
American Waterfowl Management Plan (NAWMP), and nfenagement of waterfowl! harvest
under the USFWS Adaptive Harvest Management (AHMess [e.g., Runge and Boomer
2005), has occurred independently outside a japufation management framework (AHM
Joint Task Group (JTG) Report; Anderson et al. 20&cent international reviews have
critically evaluated the performance of NAWMP andM programs and have stressed the
urgent need to develop a unified approach to dwtisiaking for both habitat conservation and
harvest management (Anderson et al. 2007, AssesStearing Committee 2007).
Specifically, reviews challenged NAWMP to implemémtmal measures to substantiate how
actions taken at the Joint Venture (JV) level hewetributed (or not) to achieving NAWMP
goals. Recommendations further suggested a mfaetigé method(s) of setting harvest
regulations by developing a coherent decision stdpmework that explicitly links habitat
conditions to harvest opportunity. Major challengedude linking processes at varying
spatiotemporal scales, dealing with uncontrolledremmental variation, and lack of knowledge
about demographic rates and density dependenaesponse to these challenges, a process-
based planning framework is required that exp¥iditiks habitat and harvest in the face of
uncertainty about environmental effects.

We propose to build and evaluate the performaneemédel for northern pintaibfas acuta;
hereafter, pintail) population dynamics that exgiicaccounts for habitat and harvest influences.
The pintail presents a unique model system bechusentinental population dynamics are
largely driven by biological processes occurrin@ifew key breeding and non-breeding areas,
2) there is a developing toolkit of regionally-bdsend spatially-explicit population and habitat



models, 3) there is an extensive empirical databpse which to model population dynamics
and the recent landscape changes that have affbctsel dynamics, and 4) there is considerable
conservation concern for this species.

For the past decade, unlike most other waterfoet®s, the pintail population has remained
well below the NAWMP goal of 5.6 million birds. BO07, the pintail population in traditional
survey areas stood 40% below the NAWMP goal and 8kiw the long-term average (Wilkins
et al. 2007). Failure of the pintail populatiorréspond positively to improved wetland
conditions on the Canadian Prairies and northwlaiftssn the spring population distribution
suggest persistent changes in population-envirohimtaractions. Several hypotheses could
account for the pintail decline and lack of recgyevith the current leading explanation
attributing low production and recruitment to chasgn agricultural practices in the Prairie
Pothole Region (PPR; Podruzny et al. 2002). Howedexclining survival on some wintering
areas may be a contributing factor (Moon and Ha@asss).

Changes in continental carrying capacity are asdumée influenced by changes in the
recruitment and survival rates of whole populatio@sirrent NAWMP habitat management
activities focused on increasing or maintaining@irecruitment are focused on the PPR and
include 1) promotion of fall-seeded crops and cosie@ of spring-seeded cropland to grassland
which improve nest survival, 2) restoration of ded wetlands which increase local carrying
capacity, 3) conservation of existing habitats santain productive capacity in landscapes
traditionally supporting large numbers of pintadsd 4) promotion of land management policies
that achieve the previous three. On wintering stading areas, NAWMP activities focus on
decreasing natural mortality and increasing bodyd@¢@n by maintaining or restoring adequate
aquatic and foraging habitat. Furthermore, impnoset of late-winter body condition is thought
to increase subsequent reproductive successleigmeyer 1988, Devries et al. in press).

Unfortunately, we understand little about how chemmp regional vital rates (e.g., nest success
in the PPR or over-winter survival in the Centrallgy) interact to affect continental pintail
population dynamics. Linking processes that ogeaatregional scales with continental
population dynamics requires development of multils demographic models that reflect the
major hypotheses about the main ecological drigérgaterfowl populations. Further, building
population models serves to 1) pinpoint vital ratééch have the greatest influence on
population growth rates [e.g., mallarihgs platyrhynchos), Hoekman et al. 2002; lesser scaup
(Aythya affinis), Koons et al. 2007], 2) identify vital rates ardahle to management (e.g., Flint
et al. 1998, Flint et al. 2006, Koons et al. 20@nd 3) identify information gaps (i.e., research
needs). By formally linking spatially-explicit hit-based production models with large-scale
population dynamics models, we propose to consemcé¢adaptive modeling framework” which
is able to predict pintail population responsesdmbinations of habitat and harvest
management alternatives (e.g., Runge et al. 20D6yeloping a formal modeling procedure for
predicting population responses to alternative @uts (such as other management and policy
decisions), and then comparing predictions witheolations obtained from monitoring
programs, would lead to improved model structui @erformance over time as part of a cyclic
evaluation process (e.g., Nichols and Williams 2006



Thus, this work plan responds directly to recomnagioths of the AHM JTG, specifically by
building upon the nucleus of an idea sketchedmtiteé Appendix of the JTG Report. We
believe that advances in this conceptual and malatiodeling application could serve as a
model for other species.

Goal Statement: An integrated habitat and harvest mnagement framework for the
northern pintail.

We plan to build a modeling framework that exphctaptures the interaction among regional or
JV (or groups of JVs) habitat impacts on recruitineuarvival, and annual harvest or harvest
potential for the northern pintail. The model framork will:

1. Use information about regional habitat composiaod availability, and model the
distribution of pintails within regions using objee rules (e.g., habitat preferences,
habitat quality, behavioral decision rules, dendipendence).

2. Determine the recruitment/survival consequencesgbnal distributions and habitat
interactions (i.e., submodels that directly linkohat to recruitment/survival processes,
which may or may not be spatially-explicit).

3. Use existing banding data, radio and satellitenteley data, and other sources of
information to model movement of birds among bregdind winter areas using
objective rules (e.g., tradition, philopatry, efrpioneering).

4. Determine survival on migration and wintering araas result of regional density and
habitat interactions, including our ability to estite impacts of habitat changes.

5. Determine harvest levels given population size puagected recruitment to the fall flight

in an attempt to maximize harvest opportunity amdimmize risk/impact.

Determine the habitat base needed in each regisupeort desired harvest levels.

Provide the ability to predict the probable inflaerof habitat and harvest decisions on

population trajectory, including perturbations frepisodic disease impacts.

N o

Sections below provide specific objectives to aqolish this task. Because objectives are
somewhat overlapping, some in-kind contributiorrsGbjectives 2-5 are covered under
Objective 1.

Objective 1. Construct a model framework consistingf 2 breeding and 2 wintering areas
with associated habitat-linked recruitment and sunwal parameters (Appendix B)

We propose to use Bayesian integrated populatiatetmy (Hoyle and Maunder 2004; or
similar) to estimate and predict population dynaniica robust manner. Within this framework,
the constraint of a spatio-temporal matrix model. (ia spatially structured balance equation)
will be used to simultaneously estimate abundaswueyjval, reproduction, and movement
associated with two core breeding areas (PPRk&Jand two core wintering areas (California,
Gulf Coast), all of which can be linked to envircemtal conditions, population density, and
location-specific management actions (Appendix B).

To scale up from regional to continental scalesireg that the biological models developed for
individual regions are coalesced at a continemt@kes which can be done in part using balance



equations. A central challenge will be to diredithk variation in vital rates with variation ineh
guantity or quality of habitat. Models have beenaloped that incorporate landscape
characteristics and annual influences to prediahgbs in vital rates on breeding areas, at least
for the PPR (Devries et al. 2004). For Alaska, arybreeding habitats are not human
influenced, thus landscape characteristics aréiveba static and not amenable to management
actions. However, environmental variation in tewh&iming of spring thaw, weather patterns
during the nesting season, and predator dynamigsomased to predict changes in vital rates
across years and landscapes. On non-breeding apadiglly-explicit models to describe the
relation of wetland quality and quantity to distrilon and survival of pintails are not developed
and are an essential area for further work (seedie 2 below).

The objective, then, is not to develop a compléxercompassing model but rather to capture
the essential dynamics of the population as siraplgossible while accounting for habitat
conservation efforts and harvest management desisigV/e recognize that it will be a
significant challenge to characterize habitat-dpeuital rate relationships at regional or Joint
Venture scales. However, it is not necessary ve paecise estimates of all of the parameters or
functional relationships for an integrated moddb¢éouseful. Even plausible ranges of values
would be sufficient to make the exploration of migakedictions and sensitivities informative,
and would help to focus attention on the key unaeglassumptions upon which we currently
base migratory bird management. Moreover, simudets may prove useful as “rapid
prototypes” to examine the potential influencesensitivity, of the functional relationships of
habitat to key vital rates in each region (Delgatial. 1997, Schellinck and White 2005). As
part of an “adaptive modeling framework” (Nichotsdawilliams 2006), the model will be
adapted over time as its performance is testechstgavailable data.

Following development, initial model performancstsewill use retrospective analysis of
habitat-linked reproductive and survival ratesrther model tests will explore the prospective
utility of the model in prediction of fall flightrad harvest potential.

Model development will be undertaken by a post-clmatractor working under the joint
supervision of Michael Runge and Scott Boomer.

Timeline: Annual Report with initial models and draft intaggd model framework: December
2009; Final Report with final models, results ofdabtests and scenario runs and
recommendations for application of framework: Deben?010.

Leads. Runge/Boomer (+Post-doctoral population modelengJl, 2009 start)

Support: Currently seeking support (~$144K) for this objeetthrough the USGS Science
Support Program (SSP) in FWS Regions 1,2,7,8, anidalitional cash support has been
committed through Ducks Unlimited ($25K) and Enwineent Canada ($13K Science Branch).
Additional in-kind support will be provided by USFWUSGS, DUC, EC/CWS, and
Universities (~$97K). Total budget including imki contributions is ~$280K. Further
fundraising may be required pending the succeSS#f proposals.

Objective 2. Develop submodels that link habitat a@ns at regional or Joint Venture levels
to recruitment and survival effects.



We propose to use spatially-explicit (where ava@dababitat-linked models to generate annual
reproductive rates for core breeding areas andwalmates and/or spring body condition indices
for wintering areas. On breeding areas, modelsasilmate use of available habitats by nesting
pintails and estimate nest survival as a functibspatially explicit habitat composition,

including existing or planned NAWMP habitats. Aahaovariates linked to nest survival will
be incorporated where data exist and outputs wibteeding-area-specific annual recruitment
indices for input into modeling efforts in Objectil above.

Parallel models will be constructed for the two {waeding regions (Appendix B). A critical
distinction is that mortality, rather than recrugm, is likely to be the vital rate most influenced
by non-breeding habitat. Mortality rates may vaingctly with habitat availability or indirectly
via the effect of habitat on body condition. Boandition might further influence survival or
recruitment on the breeding grounds the followipgrgy (Heitmeyer 1988, Kaminski and
Gluesing 1987, Devries et al. in press). Surviwaimy the non-breeding season is also
influenced by harvest. Several recent evaluatiodiss in California’s Central Valley (Fleskes
2002a,b, 2007, Miller et al 1995, 2005) and TeXdsdn and Haukos 2006, Haukos et al. 2006)
provide an empirical foundation upon which to bémese models. The product of non-breeding
models will be annual habitat-linked wintering-ageecific survival estimates. Possible body
condition adjustments to recruitment potential Wwél explored.

To accomplish this objective, we anticipate a 24dagional workshop in each of the 4 regions
where regional experts will review existing, or d®p new (likely simple), regional habitat-
linked models for recruitment or survival. We ecgpmodels, at this stage, to be constructed on
the best existing information with some additioaaalysis if needed.

Timeline: Technical Development Workshops; mid-Septembe® 2@ mid-April 2010.

Lead PPR: Devries/Clark

Lead Alaska: TBA

Leads California: Fleskes/Eadie

Lead Gulf Coast: Haukos

Support: Each workshop is expected to require $6K ($24Hltd@o cover travel costs and
accommodation for up to 5 people. Additional imekisupport for synthesis and analysis may be
required (covered under in-kind support under Qbjed).

Objective 3. Assemble all existing pintail vital ate estimates from past and ongoing
pintail/waterfowl research in North America.

We propose to use scenario evaluation and setgitimalysis within Objective 1 above to
explore the relative influence of population distition, breeding and wintering habitat change
(e.g., via management), and harvest strategie®pulgtion vital rates and population
trajectory/carrying capacity.

This effort would expand upon a preliminary pintabdeling effort conducted by PAG
members. New information on pintail winter survirathe Gulf Coast and Central Valley,
spring migration survival, and recent nesting eggldata need to be included, formally or
informally, into an expanded modeling effort of faithpopulation dynamics. The main



objective is to assemble previously-compiled and mgormation on vital rates of pintails.
These estimates at the least may provide estimétesiability across a broader range of time
and space than that used to construct models ieactg 2 above, and therefore inform
sensitivity and elasticity estimates in ObjectiveThis information is needed to better identify
key vital rates that have the greatest effect atapipopulation growth and size, and guide
future pintail research and management.

Timeline: August 2009

Leads: Clark/Koons/Eadie

Support: This task will primarily be seeking out and comgl existing pintail vital rates for use
in Objective 1 above. This effort is expected ¢oshipported entirely by in-kind support of Task
Team agencies.

Objective 4. Build the first prototype, life-cyclemodel

We propose to build a simple proof-of-concept wogkimodel incorporating management action
(e.g., habitat or harvest regulation changes) and@mental effects (e.g., regional distribution)
as parameters. Such a model will provide the k&sicture for more advanced modeling under
Objective 1 above. Further, this model will defiegparameters that can be estimated, 2)
parameters that will need to be based on expemniampiand 3) basic model assumptions. Our
initial vision for the structure of this prototymesketched briefly in Appendix B. We envision a
simply model that captures the key regional visaés (survival (S), reproduction (R)), spring
and fall movement rates (n, m) among regionsfikts (k) as a function of harvest, and the
influence of various possible environmental and ag@ment drivers (environmental conditions
(E), agricultural/management actions (A) and pdgslisease (D). The prototype will serve to
explore the feasibility and develop the framewankthe more detailed modeling proposed in
Objective 1. The prototype would also allow for pesview and partner input prior to the
development of a more detailed model.

Timeline: September 2009

Leads: Runge/Eadie/Koons/Thogmartin

Support: This effort is expected to be supported entirglynbkind support of Task Team
agencies.

Objective 5. Consultations with stakeholders

During the life of this project, we will seek oppanmities to hold review workshops to engage
various stakeholders and provide an open forunmfaut into the modeling process. Our intent
is to work closely with the Flyways (Pacific, Caaljrand Joint Ventures on the key breeding,
migration and wintering regions considered in grisposal (PPJV, PHJV, CVJV, PCJV,
RWBJV, PLJV, GCJV, IWJV). This linkage and commuation will be essential to ensure both
input and agreement among stakeholders from bethahvest and habitat management
communities. The development of a prototype modstdbed in Objective 4 will provide a first
opportunity to communicate and discuss the propetedture and scope of the model with
habitat and harvest managers. The Pintail Actioou@, by design, comprises members from



these flyways and JVs and so the PAG, working WithNSST, is well positioned to provide
leadership in coordinating these communicationreffo

Timeline: ongoing

Leads: PAG/NSST

Support: This effort is expected to be supported entirglynbkind support of Task Team
agencies.
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Appendix B. Components of a continental pintapplation model linking the influences of
population size, movement among core breedingfsgagintering areas, environmental
variation, and habitat management.
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Appendix B (cont'd)
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Survival (§) and reproductive (R) rates
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Hypothetical winter habitat-body condition and vital rate relations adjusting for
effects of resource depletion and weather-harvest interactions. Dashed and solid lines
indicate possible linear or non-linear forms of the relationship.
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