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RESEARCH UPDATES

Report from  
outgoing Chair
(Bart Ballard, Caesar Kleberg Wildlife Research 
Institute, Texas A&M University-Kingsville)

The Pintail Action Group met in August 2019 in 
Winnipeg, Manitoba in association with the North 
American Duck Symposium. Approximately 45 
researchers, resource managers, and students 
attended the meeting to discuss recent and 
upcoming research on, and management issues 
concerning, northern pintails. The abstracts that 
follow summarize the presentations given by 
participants. It was exciting to see some of the new 
projects investigating different aspects of northern 
pintail ecology. The timing of the meeting coincided 
well with recent completion of several population 
modeling projects on northern pintails. Also, these 
projects are timely given the work on a new harvest 
management strategy for northern pintails. However, 
there was considerable discussion concerning 
disconnect between researchers and resource 
managers and how to improve communications to 
better serve the needs of northern pintails. Hopefully, 
better communication will carry forward as these 
groups work collaboratively towards the development 
of the new harvest management strategy. 

At the end of the meeting, Dr. Mitch Weegman was 
voted in as incoming chair of the PAG and I have 
no doubt that Mitch will do a great job leading the 
group for the next couple of years.
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Correlates of duckling 
survival in relation to 
grassland conservation 
and winter wheat 
agriculture landscapes
David Johns¹ and James Devries²

1 Prairie and Northern Wildlife Research Centre, Environment 
and Climate Change Canada

2 Ducks Unlimited Canada

Northern pintail populations continue to remain below 
management objectives despite favorable habitat conditions in 
the Prairie Pothole Region; a result of low reproductive success 
due to agricultural intensification and higher nest predation 
in modified upland habitats. Fall-seeded cereal crops such 
as winter wheat are promoted to increase nest success in 
cropland-dominated landscapes; however, the benefits of higher 
nesting success in fall-seeded crops may be lost if duckling 
survival in cropland-dominated landscapes is reduced. We 

examined pintail duckling 
survival rates in southern 
Saskatchewan across 12 
study sites ranging from 
cropland to grassland-
dominated to test the 
influences of perennial 
cover and winter wheat on 
duckling survival rates. A 
total of 87 broods provided 
survival estimates over two 
years. Cumulative duckling 
survival rates in grassland-
dominated landscapes 
were almost twice that of 
agricultural areas, where 
survival rates were similar 
between fall-seeded 
cropland and perennial 
cover and double the 
estimates of spring-seeded 

uplands. At local scales, the abundance and configuration of 
wetlands and amount of perennial cover had positive effects on 
duckling survival. While winter wheat and perennial cover have 
positive effects on pintail duckling survival, the availability of 
both have taken recent downward trends and will present further 
challenges for PPR breeding pintails.
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Using feather-based measures  
to link geography, physiology  
and reproduction for  
prairie-breeding pintails. 
David Johns and Bob Clark

Prairie and Northern Wildlife Research Centre, Environment and Climate Change Canada

When environmental conditions and events outside of breeding periods 
influence individual energetic demand and subsequent condition, understanding 
how potential carry-over effects influence future reproduction provides valuable 
information linking non-breeding habitat conditions to subsequent breeding 
performance. Female waterfowl in lower body condition may arrive and initiate 

breeding later, invest less 
in reproduction, have poor 
reproductive success, or 
forgo breeding entirely. 
We used a combination 
of band recovery data 
and intrinsic isotopic and 
hormone biomarkers to 
identify pre- and post-
breeding moult locations 
and index past energetic 
condition for female 
pintails breeding in 
southern Saskatchewan. 
We examined whether 
specific landscapes, 
environments or regions 
influenced measures 
of past energetic 
demand, and whether 

body condition during breeding or nest initiation date were influenced by past 
geographic origins or physiologic state. We did not detect differences in isotopic 
composition of feathers between adults and juveniles or between breeding 
landscapes, with most variation explained by site-year variation. Lower nitrogen 
values in wing feathers of grassland nesting birds may highlight the importance 
of grassland regions. We also did not find evidence that past energetic demand 
was related to moult location or landscape type; yet correlations between feather 
hormones and hydrogen values suggests that the latitude of spring moult may 
have energetic consequences for wintering pintails. We also found no evidence 
of strong carry-over effects on pre-breeding body condition or reproductive 
investment. Hormone levels in body feathers and the moult environment did 
influence nest initiation dates. Late-nesting females typically originated from 
coastal wintering regions and had higher hormone levels in body feathers 
grown during the winter-spring period. Periods of energetic challenge during 
the winter-pre-breeding period may result in delays in timing of breeding and 
represent a unique mechanism for how physiological carry-over effects from 
wintering regions influence determinants of reproductive success in prairie 
nesting waterfowl.
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Movement ecology of northern pintails 
radio-marked in California
Michael L. Casazza1, Cory Overton1, Fiona McDuie2,1, Jeffrey Kohl1, Desmond Mackell1, Elliott Matchett1, Austen Lorenz1,  
Josh Ackerman1, Mark Herzog1, C. Alex Hartman1, Sarah Peterson1, Susan De La Cruz1, Cliff Feldheim3 

1 U.S. Geological Survey, Western Ecological Research Center

2 San Jose State University Research Foundation, Moss Landing Marine Laboratory

3 California Department of Water Resources

Northern pintail (Anas acuta), hereafter pintail, 
populations continue to remain well below (-42%) their 
long-term historic population levels with a breeding 
population estimated at around 2.27 million in 2019. We 
examined pintail movement ecology through marking 
individual pintails (n=160; males=50, females=110) 
with backpack GSM/GPS transmitters from 2015 to 
2018 primarily in the Suisun Marsh of California. We 
monitored birds throughout the year and report on 
their movement timing and patterns across their annual 
life cycle including migration, wintering, breeding, and 
molting. During the winter period within California, 
pintails used 1 basin per week upon arrival (OCT-NOV) 
and increased to an average of 2 basins used per week 
in December and January. Basin use became lower 
in the late winter, likely as habitats began to dry out 
into March (~1 basin/wk). The average distance flown 
per week showed a very similar pattern, with weekly 
totals starting at around 40 km/wk peaking at about 
100 km/wk and dropping down to around 20 km/week 
just prior to spring migration. The timing of migration 
varied between years but was consistent between 
males and females. The average date of departure for 
110 pintails leaving from the Central Valley varied from 
March 5th,in a wet precipitation year (2017) to as late as 
March 31st, in a drier year (2016). Pintails often staged 
in the Southern Oregon/Northeastern California region 

(SONEC) for 2-4 weeks after leaving the Central Valley 
and usually departed SONEC by mid to late April. Fall 
migrations recorded had a lower sample size (n=22) but 
showed pintails returning to SONEC in September and 
October and the Central Valley primarily in October 
and November although these dates had a wide range. 
Pintails took varying routes on their spring migration 
pathways (n=80) with most starting out using an Interior 
route (n=73) and a few starting out with a Coastal (n=3) 
or Oceanic route (n=4). Of the fall migrations (n=23) 
analyzed for pintail most started out using an Inland 
route (n=8) while several individuals started with Oceanic 
routes (n=5) while only one began with a Coastal route. 
Movement data from these GSM/GPS transmitters can 
also be used to identify potential nesting and molting 
locations. However, the timeliness of that information 
is dependent on cell phone reception during the timing 
of the occurrence of that behavior. The location data 
provided by these transmitters on pintails can help to 

identify critical time periods and specific areas 
of habitat use across the annual cycle thus 

providing valuable information for the 
conservation of this species.
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Comparing Spring 
Migration Strategies of 
Northern Pintails 
Georgina R. Eccles1, Daniel P. Collins2, Kevin J. Kraai³, Mitch W. 
Weegman⁴, and Bart M. Ballard¹

1 Caesar Kleberg Wildlife Research Institute, Texas A&M University-
Kingsville

2 U.S. Fish and Wildlife Service, Region 2
3 Texas Parks and Wildlife Department
4 School of Natural Resources, University of Missouri

The continental population of the northern pintail (Anas acuta) 
remains depressed after three decades of good to excellent 
habitat conditions on breeding areas. As most other duck 
populations have realized record population abundance 
over this period, northern pintails have remained below 
population objectives. Although factors on breeding areas 
undoubtedly have impacts on pintail populations, it is likely 
that factors on nonbreeding areas also have impacted the 
species given its unique life-history characteristics. Pintails 
wintering in different regions use different habitats during 
winter, are subject to different stressors during winter, appear 
to survive at different rates across winter, and migrate through 
markedly different landscapes during spring migration. Thus, 
our objectives are to (1) compare spring migration strategies 
of northern pintails within and among wintering areas in North 
America, (2) investigate the differences and repeatability in 
individual migration strategies and link decision making within 
non-breeding regions to reproductive success, (3) assess 
the contribution of endogenous nutrients to reproduction 
for different regions and different migration strategies, (4) 
identify critical stopover areas for pintails migrating from 
different wintering areas, (5) identify connectivity between 
wintering and breeding areas, and (6) investigate potential 
“cross-seasonal” effects of behavior during winter and spring 
migration on reproductive success. We will capture female 
northern pintails at major wintering areas across North 
America (e.g., Texas coast, Texas Panhandle, Louisiana coast, 
Mississippi Alluvial Valley, New Mexico, Arizona, and Central 
Valley of California) during January and February of 2020–22. 
Adult females (n = 540) will be outfitted with hybrid GPS-ACC 
tracking devices, and migration strategies will be quantified 
through various metrics (e.g., departure date, frequency of 
stop overs, flight speed, duration of stop overs, arrival date). 
Data from onboard accelerometers will be used to determine 
behaviors during late winter and throughout spring migration. 
Expected outcomes of this research include identification of 
important stopover sites, linking individual decisions (behavior 
and habitat use) during migration to reproductive success, 
and unravelling the differences in migration strategies within 
and among wintering regions and the potential for carry-over 
effects. Our results will provide a strong understanding of 
migration ecology of northern pintails that will help resource 
managers address important questions with support of 
science based management.
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The U.S. Western Gulf Coast, which corresponds to the 
planning region for the Gulf Coast Joint Venture (GCJV), 
provides important habitat for migrating and wintering 
waterfowl. The GCJV uses bioenergetic models that 
incorporate species specific-population abundance 
objectives, temporal residency, energy demand of birds, 
and foraging values of habitats to translate autumn−winter 
waterfowl population targets into habitat objectives for 
this important region. These objectives are expected 
to represent landscape conditions needed to support 
waterfowl populations at levels that are aligned with 
continental objectives of the North American Waterfowl 
Management Plan (NAWMP). Periodic assessments of long-
term trends and annual variation in landscape conditions 
are necessary for evaluating progress toward objectives 
and ensuring established conservation priorities remain 
appropriate. In 2010, the GCJV initiated an annual habitat 
monitoring program using remotely sensed imagery 

(e.g., Landsat) to quantify abundance of winter 
waterfowl habitat on inland agricultural lands of 
the U.S. Western Gulf Coast during three periods 
of its autumn-winter planning window. As of 2019, 
the GCJV has quantified winter habitat abundance 
from over 20 years (1998–2019), revealing significant 
inter- and intra-annual variation in habitat abundance 
within and among Initiative Area planning regions. 
These data shed important light on spatial and 
temporal variation in waterfowl habitat across 
the GCJV landscape, help elucidate the effects of 
human activities and environmental conditions on 
landscape-scale waterfowl habitat abundance, and 
offer a new context within which to examine and 
interpret progress toward NAWMP habitat objectives.

Annual Assessment of Winter Waterfowl  
Habitat on Inland Agricultural Lands  
of the U.S. Western Gulf Coast
Michael G. Brasher¹, Bryn M. Allston², Nicholas M. Enwright³, Mark W. Parr⁴, and Barry C. Wilson⁴

1 Ducks Unlimited, Inc., Gulf Coast Joint Venture, Lafayette, LA

2 Allston Consulting at U.S. Geological Survey, Wetland and Aquatic Research Center, Lafayette, LA,

3 U.S. Geological Survey, Wetland and Aquatic Research Center, Lafayette, LA 

4 U.S. Fish and Wildlife Service, Gulf Coast Joint Venture, Lafayette, LA
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Parameterizing 
continent-scale pintail 
movements and PPR 
demography in  
response to climate  
and land-use change
Qing Zhao¹, Todd W. Arnold², James H. Devries³, David W. 
Howerter³, Robert G. Clark⁴, and Mitch D. Weegman¹

1 School of Natural Resources, University of Missouri

2 Department of Fisheries, Wildlife and Conservation Biology, 
University of Minnesota

3 Institute for Wetland and Waterfowl Research, Ducks Unlimited Canada

4 Prairie and Northern Wildlife Research Centre, Environment and 
Climate Change Canada

It is important to predict population responses to climate 
and land use change for conservation decision-making. 
However, predictive models often ignore the spatial variation 
of environmental drivers and demographic mechanisms 
of population dynamics, and thus misguide conservation 
strategies. The northern pintail (Anas acuta; hereafter pintail) is 
a species of high conservation concern in North America due 
to its low productivity related to extensive use of cropland 
for nesting habitat. We used an integrated population 
model (IPM) to analyze pintail breeding population survey, 
band-recovery, land use and pond count data in the Prairie 
Pothole Region (PPR) for 1990-2014. We then predicted 
regional population trajectories under a series of scenarios 
that considered potential future changes in climate, wetland 
drainage, and agricultural intensification. Our model predicted 
that pintail populations will be sensitive to climate-driven 
wetland changes throughout PPR. Our model also predicted 
that Drainage will have greater impacts in Parkland than in 
Prairie regions and agricultural intensification will have the 
strongest impacts in Saskatchewan-Prairie. Our predictions 
imply that region-specific conservation strategies are needed. 
More specifically, we suggest that (1) conservation of wetland 
habitat under climate change will be important in all regions, 
(2) reducing wetland habitat loss due to drainage will have the 
greatest impact in the Parklands, and (3) the Saskatchewan-
Prairie will be the region that faces the strongest trade-off 
between agricultural development and pintail conservation. 
We further developed a model to understand regional 
survival as well as movement among three breeding and 
two wintering regions using both dead-encounter and live-
encounter data. Preliminary results showed that summer-to-
winter survival was in general lower than winter-to-summer 
survival. The transition probabilities among regions highly rely 
on the choice of prior distributions, indicating that strong data 
(e.g. telemetry data) are needed for understand pintail meta-
population dynamics under global change.

Cross-seasonal models 
reveal constraints 
on survival rates of 
female pintails
Thomas V. Riecke, Ben S. Sedinger, PJ Williams, MG 
Lohman & James S. Sedinger

University of Nevada, Reno

Pintail populations have declined precipitously over the 
last 60 years. In response, managers have attempted 
to decrease pintail harvest in an attempt to buoy 
population trajectories. This approach has not led to 
population recovery. Critically, pintails are the most 
long-lived and least fecund dabbling duck species. 
Thus, if harvest is the major driver of population 
growth rates, restrictive harvest regulation should have 
a stronger effect on pintail populations than on other 
dabbling duck species. However, other dabbling duck 
species have exhibited stable or increasing populations 
over the same time period, despite experiencing 
similar or greater anthropogenic harvest rates. We use 
a multi-species approach, and recently developed 
Bayesian hierarchical models, to examine the impacts 
of harvest and density-dependence on demographic 
rates of pintails, mallards (Anas platyrhynchos), and 
blue-winged teal (Spatula discors) in the Prairie 
Pothole Region of North America, as well as pintails 
and mallards in the Pacific Flyway. Our results indicate 
that mallard and teal females are more susceptible 
to density-dependent effects on survival rates than 
males. Further, while mallard and teal populations 
have both experienced declining adult survival rates 
as populations have increased, male pintail survival 
rates have increased as populations and harvest rates 
have declined. However, survival rates of adult female 
pintails have declined as populations and harvest rates 
decline. This indicates that female pintail survival is 
being substantially affected by something other than 
harvest or density dependence. Additionally, adult 
male and female survival rates of mallards and blue-
winged teal are strongly positively correlated. However, 
adult male and female pintail survival rates are not 
correlated. We believe that this discrepancy is driven 
by increased reproductive allocation of adult female 
pintails due to extreme nest failure rates. Finally, recent 
analyses have indicated that sex ratios of mallard and 
pintail populations have become increasingly male-
biased. Given these results, pintails provide a striking 
example of the importance of habitat, rather than 
harvest. We suggest that these results and analytical 
tools are broadly applicable to other harvested species 
with similar life-history strategies.
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Analysis of long-term population 
trends in northern pintails 
Todd Arnold and Cristina de Sobrino 

Department of Fisheries, Wildlife and Conservation 
Biology, University of Minnesota

Lincoln estimates of northern pintail 
populations confirm a pronounced 
decline in continental populations from 
the 1970s through the 1990s, with a 
subsequent recovery starting in the 
mid-1990s. But the strength of that 
recovery is highly dependent upon 
assumptions about how reporting rates 
for pintails might have changed with 
the adoption of toll-free and web-
address bands, and in the absence 
of reward-band studies for pintails, it 
will be difficult to sort this out. At the 
continental level, age ratios at harvest 
show pronounced annual variation, but 
no evidence of a long-term decline. 
However, Lincoln estimates of adult 
sex ratios indicate that the ratio of male 
to female pintails has increased in 
recent decades. Funding by California 
Department of Water Resources, 
through Delta Waterfowl
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Modeling multi-scale 
drivers of northern 
pintail demography  
in the Prairie  
Pothole Region
Frances Buderman¹, James Devries², David Koons¹

1 Department of Fish, Wildlife, and Conservation Biology,  
Colorado State University

2 Ducks Unlimited Canada

Anthropogenic landscape alteration and climate 
change can have multi-scale and inter-related effects 
on ecological systems. Anthropogenic changes to 
the environment can disrupt the connection between 
habitat quality and the cues that species use to identify 
quality habitat, which can result in an ecological 
trap. Ecological traps are typically difficult to identify 
without fine-scale information on individual survival 
and fitness, but this information is rarely available over 
large temporal and spatial scales. One such system, 
the Prairie Pothole Region (PPR) of the United States 
and Canada, has undergone extensive changes in the 
latter half of the 20th century due to advancements in 
agricultural technologies, water management practices, 
and climate change. While the overall trends for 
dabbling ducks in the PPR have exhibited increasing 
abundances since the late 1980s, some species, 
such as the northern pintail, have been declining in 
abundance. We used a long-term data set of pintail 
counts across the PPR to separate count data into a 
demographic process and a habitat selection process 
using a hierarchical model. Our model also allowed 
us to account for the indirect pathways by which 
climate and agriculture impact pintail through their 
contribution to wetland availability, which is a primary 
driver of pintail demography and habitat selection. 
Decoupling these processes allowed us to identify 
an ecological trap related to increasing cropland land 
cover, in which pintail selected for cropland over 
alternative nesting habitat, likely due to the similarities 
with productive native mixed-grass prairie. However, 
large proportions of cropland within a region resulted 
in fewer pintail the following year, likely due to nest 
failures from predation and agricultural practices. 
In addition, we identified several regions in Canada 
where this ecological trap is contributing significantly 
to mismatches between habitat selection and 
demographic processes. 

FIGURE 4
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Pre & Post-Season 
Pintail Banding Efforts 
in California 
Caroline Brady

California Waterfowl Association

As a direct result of the Pintail Workshop held in 
California in 2001, a comprehensive pintail banding 
program was developed and initiated in 2006 by the 
California Waterfowl Association (CWA) in partnership 
with the California Department of Fish & Wildlife 
(CDFW).The combined pintail banding objective during 
pre-season is 1,500 birds. Capture events take place in 
the Central Valley beginning in September and conclude 
with the onset of the waterfowl season. Post-season 
trapping efforts are led by CWA with a goal of banding 
1,000 pintails during the months of February and March. 
Trapping begins in the Sacramento Valley in February 
and crews move north to the Klamath Basin as the birds 
begin their spring migration.

The deleterious effects of the ongoing water issues in 
the Klamath Basin are reflected in the number of birds 
trapped in that region, with a precipitous drop from 2014 
on. Spring duck use days during spring migration has a 
similar trend. The political man-made drought that the 
region has continued to experience has resulted in little 
to no water available for spring migrating ducks on the 
Lower Klamath Refuge, as well as limited water supplies 
throughout the summer, fall and winter; making food 
availability in the spring scarce. So, even in the rare 
event when LKNWR does have a few spring flooded 
units, food is relatively absent. 

Dr. Jim Devries  
receives Award
Long-time Pintail Action Group member, Dr. 
James Devries, received the NAWMP’s 2019 
Blue-winged Teal award. Drs. Mike Anderson 
and Bob Clark presented Jim with the award 
at the 2019 Pintail Action Group meeting held 
at the North American Duck Symposium. Jim 
is a Research Scientist with DU Canada, and 
has been actively engaged in all aspects of 
NAWMP’s science-delivery enterprise for more 
than 20 years. Jim has served with distinction 
as a member of the NAWMP’s Science 
Support Team; Chair, Pintail Action Group; 
and member and, most recently, Chair of 
Prairie Habitat Joint Venture’s (PHJV) Science 
Committee. Jim co-Chaired the writing team 
for the 2018 NAWMP Update. Jim’s sustained 
commitment to achieving science-based 
waterfowl and wetland conservation goals 
across North America reflects his profound 
concerns for the natural world and a fierce 
determination to find effective ways of 
conserving it, now and into the future.
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Dr. Bob Clark retires
It was with mixed emotions that we celebrated the 
upcoming retirement of Dr. Bob Clark in Winnipeg. 
It was great to see that Bob will be enjoying 
the fruits of his labors over many decades of 
dedicated waterfowl and wetland research, but we 
will miss Bob’s tireless and influential engagement 
in the waterfowl and conservation community. Bob 
was past chair and active member of the Pintail 
Action Group since its inception. To many of us, 
Bob is a friend, colleague, and mentor, as well as a 
strong proponent for northern pintails.

www.pintailactiongroup.com
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