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Executive Summary  
  
The US Fish and Wildlife Service (USFWS) continued the Highly Pathogenic Avian 
Influenza H5N1 (HPAI) surveillance program in Central Flyway migratory birds in 
2008. To augment other ongoing surveillance and based on the best available science 
for HPAI detection, we continued to emphasize prospective mortality surveillance of 
key species sensitive to HPAI (those that develop clinical disease and die). 
“Prospective” mortality surveillance is based on observation of key priority species 
populations for mortality at the time and place they occur, rather than “retrospectively” 
responding to mortality reports. We based our selection of species for surveillance on 
HPAI field data from European and Asian migratory birds and experimental data on 
North American species for susceptibility to HPAI-related disease and death. We 
solicited proposals from previously funded Central Flyway surveillance projects, and 
considered additional proposals as funding allowed. Proposals were selected based on 
ability to address key priority species surveillance and for comprehensive geographic 
distribution across the flyway. We funded 34 projects; 33 emphasizing mortality 
surveillance (8 of which also included a live bird sample collection component), and 
one project solely for live bird surveillance.   
  
HPAI was not found during surveillance by any method in the Central Flyway during 
2008-2009 (April 1, 2008 – March 31, 2009). Sensitivity analysis (effectiveness of 
surveillance for HPAI) suggests that had HPAI occurred in Central Flyway migratory 
birds and caused mortality, we would have had high probability of detection in most of 
our priority species. High priority species for mortality surveillance for which 
detection level was moderate to high included swans (both trumpeter and tundra), 
Aythyinae species, Greater white-fronted geese, American wigeon, Laridae, Northern 
shovelers, wood ducks, grebes, and other Charadriiformes.  
 
USFWS funded surveillance was also used to augment live bird sampling conducted 
by other state and federal agencies. Priority species for live bird sampling are those 
most likely to serve as asymptomatically infected vector species. USFWS-funded 
projects in the Central Flyway contributed over 1,100 samples to the flyway-wide 
surveillance effort, most from mallards and other priority species (dabbling ducks) for 
live bird sampling.  
  

Central Flyway USFWS HPAI Surveillance  
  
Background   
Highly pathogenic avian influenza H5N1 (HPAI) was first detected in China in 1996 
and made headlines with its transmission to 18 people in Hong Kong in 1997, setting a 
precedent for lethality of a purely avian influenza virus in humans. To date (22 May 
2009), 429 laboratory-confirmed human cases, with 262 fatalities, have been 
confirmed by the World Health Organization. The viruses remained confined to 
southeast Asia from 1997 until 2005, when mortality in migratory birds first occurred 
in significant numbers at Qinghai Lake, China. Two large-scale wild bird mortality 
events at Qinghai (thousands of birds, April 2005 and 2006), followed by rapid 
westward spread in 2005-2006 that included numerous wild bird cases in many 
European and Asian countries led to concerns that migratory birds could potentially 
serve as a vector for HPAI dispersal into North America. Wild bird mortality in 



Qinghai had been absent until May 2009, when 121 wild birds (species not listed) died 
at Genggahu Lake in Qinghai province. Asymptomatic wild birds shedding HPAI 
H5N1 have been shown both experimentally (Brown et al 2008) and from field 
sampling (Chen et al 2004). To date, HPAI has been found in over 60 countries and 
autonomous zones across 3 continents, with most first discoveries occurring in dead 
migratory birds. HPAI remains a major poultry disease today causing economic havoc 
in poultry producing areas and looming in the background as a potential candidate for 
a human pandemic influenza. A multi-agency international effort was launched in 
North America during 2006 to detect incursion of HPAI H5N1 through a number of 
possible routes. The USFWS role in this effort has involved surveillance in migratory 
birds.  
  
In particular, migratory birds, following migration corridors in eastern Asia where 
HPAI is endemic, overlap spatially and temporally with North American migratory 
birds on the breeding grounds. This juxtaposition provides an opportunity for virus 
transmission and introduction. In 2006, the USFWS launched surveillance in Pacific 
Flyway migratory birds. Subsequent publications suggested that alternative routes such 
as trans-Atlantic (Shoham and Rogers 2006) or South America (Kilpatrick et al 2006) 
might also pose a risk of introduction through migratory birds. The USFWS expanded 
surveillance to the Central Flyway (2007) and remaining flyways (late 2007). 
Surveillance has been conducted on a biological year to better match the ecology of 
wild birds. Year 2008 surveillance covered April 1, 2008 through March 31, 2009.  
  
Surveillance Design  
The US Interagency Strategic Plan (2006), from which Flyway and state-specific 
surveillance plans were developed, identified 5 sampling strategies for HPAI detection 
in migratory birds: investigation of mortality events, live wild bird sampling, hunter-
killed bird sampling, sentinels, and environmental sampling. We focused Central 
Flyway HPAI surveillance on wild bird mortality (Figure 1) because:  

 - More than half of countries with HPAI first discovered the disease in dead 
wild birds  

 - Hundreds of thousands of swab samples of live or hunter-killed wild birds 
globally have produced only a very small number of HPAI positive 
samples, even in HPAI endemic areas, and  

 - Live bird and environmental surveillance was already well established by 
USDA.   

 
Our efforts were designed to be complementary to ongoing surveillance. Where 
needed, we augmented live bird (including hunter-killed) surveillance conducted 
through USDA funded activities. “Live bird” and “hunter-killed, apparently normal 
birds” represent the same type of surveillance, collect the same samples, and therefore 
have been grouped as “live bird” in this report. Samples collected through USFWS 
surveillance were examined at the USGS National Wildlife Health Center. Details of 
2008 laboratory and sampling protocols can be found at USGS and USDA websites.  
 
 
 
 
 



 
 

Figure 1. USFWS Central Flyway surveillance  
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Detection surveillance, by definition, is a biased surveillance that focuses on 
opportunities where the pathogen detection is most likely. This is an adaptive process 
evolving as new data become available. Live bird surveillance focuses on those species 
likely having a commensal relationship with HPAI. The techniques for sample 
collection are outlined in the US Interagency Strategic Plan (2006), but essentially 
consist of collecting cloacal and oropharyngeal swabs from birds, placing these into 
transport media, and using PCR and virus isolation techniques at diagnostic 
laboratories.   
  
In contrast, prospective mortality surveillance focuses on key priority species known 
to be sensitive to HPAI infection that results in clinical disease and death (Table 1; see 
multiple references). We designed our Central Flyway mortality surveillance to be 
“prospective” in nature by looking for opportunities to survey key sensitive species 
populations at the time and place they occur with sufficient frequency to detect 
mortality early. This method differs from “retrospective response to mortality” where 
surveillance is opportunistic and focuses on responding to reports of mortality 
incidental to other activities, and from surveillance of wetlands without respect to 
species present. Carcasses found during weekly surveys of wild bird populations were 
collected and sent to the diagnostic laboratory for HPAI detection.  
  
  

 
 
 
 
 
 
 
 



 
 

Table 1. High Priority Species for HPAI Mortality Surveillance  
Species or Group       Rationale  

Cygnus Species  Comprised 88% of all HPAI dead birds in Europe 
in 2006; Occurred in 5/8 wild bird mortality events 
in Europe 2007; Identified novel areas of infection 
2008 (UK); Experimentally sensitive; Unique mute 
swan disease pattern.  

Wood Duck (Aix 
sponsa)  

Experimental studies show sensitivity much higher 
than chickens. Mortality occurred in a field event 
in Hong Kong.  

Subfamily 
Aythyinae  

Most dead wild ducks in Europe (2006) were 
pochard and tufted ducks, members of subfamily 
Aythyinae.  

Greater White-
fronted geese  

The closest North American relative of bar-headed 
geese which comprised over 60% of dead birds at 
Qinghai Lake.  

Laridae-gulls  Especially relatives of laughing gulls, black-
headed and brown-headed gulls. Common in 
Qinghai Lake mortality, scattered in European and 
Asian mortality. Laughing gulls have been shown 
experimentally sensitive. 

Northern 
Shoveler  

Included because of unique feeding habits and 
ubiquitous distribution.  

American Wigeon  Common wigeon found in a few Asian mortality 
events, including Qinghai.  

Other 
Charadriiformes  

Especially terns, because high prevalence of LPAI 
in at least one species and the sole historic (1962) 
HPAI (H5N2) occurred in common terns. Focus on 
birds with central nervous system signs (hallmark 
clinical sign of HPAI H5N1).  

Grebes  Prominent in several European wild bird mortality 
events in 2007-2008.  

 
 We solicited proposals from existing Central Flyway avian influenza surveillance 
projects, providing criteria on species priorities, surveillance techniques, carcass 
recovery and shipment and personal protection. Project managers were encouraged to 
adapt proposals as necessary to better address sensitive species surveillance based on 
their experience during 2007. Portions of the Pacific Flyway falling inside the 
administrative boundary of Region 6 of the USFWS (Utah and portions of Wyoming 
and Montana) were included. We funded 34 Central Flyway projects in 2008, 
including two new projects, based on ability to address key priority species 
surveillance and for comprehensive distribution across the flyway. Thirty-three 
projects were primarily prospective mortality surveillance, but eight of these included 
a live bird surveillance component. One project was funded solely to provide 
assistance to other agencies for live bird sampling (Figure 2).   
  



 
 
 
 
 

Figure 2. Distribution of Central Flyway Surveillance Projects  

   
  
Survey methodology was site specific and varied depending on habitat type, visibility 
within that habitat and accessibility, as described in the Central Flyway Highly 
Pathogenic Avian Influenza H5N1 2007-2008 Surveillance Annual Report.  All site 
surveys were conducted at a minimum of weekly intervals. Data collected included 
bird numbers (by species or groups), days of observation, sight-ability along transects 
or observations points and specifics on carcasses collected. We applied GIS techniques 
to estimate landscapes and habitat types covered as described in Appendix 1.   
  
Appendix 1 summarizes surveillance data across species and projects and is attached. 
Appendix 2 provides specific data for each of the 34 projects. Appendix 2 is a large 
PDF file (about 4.2 MB ) with GIS maps and must be requested separately from this 
report.  
  
Surveillance Detection Sensitivity  
Surveillance sensitivity is typically derived from the number of samples collected from 
a known population size to infer some confidence at detection should the pathogen be 
present at a particular prevalence. Though used, this technique is problematic for live 
bird surveillance. For inferences to be reasonably accurate, the distribution of samples 
collected across the population must be randomly distributed with all segments of the 
population-at-risk having equal probability of sampling. In fact, rarely are these 
assumptions met, and large numbers of samples are frequently collected from small 



population sub-segments where and when convenient. Because our live bird sampling 
in the Central Flyway program was specifically designed to augment other established 
surveillance efforts we made no attempt to estimate live bird surveillance sensitivity.  
  
The sensitivity of mortality surveillance for HPAI detection is more difficult to 
estimate. The true number of carcasses or mortality events is unknown. Instead, we 
prospectively monitored populations of known sensitive species for mortality. We 
biased surveillance dates to coincide temporally when specific priority species arrived 
and continued surveillance through peak bird numbers at project locations. Most 
northern project sites commenced surveillance when priority species first arrived and 
continued until freeze-up.   
  
Our approach to estimating prospective mortality surveillance efficiency was to 
quantify bird-observation-days and species habitat surveyed. Given a specified 
pathogen prevalence, a hypergeometric distribution can be used to estimate the 
probability of detecting a single pathogen-positive sample from a group of samples 
from a population (Cannon and Roe 1982). Sample size to achieve a specific detection 
sensitivity tends to be unrelated to population size in large (>10,000) populations. To 
have a 99% confidence of detecting 1% prevalence in large (>10,000) populations, a 
sample size on the order of 450 is required. Assumptions are that the sample is 
randomly drawn, the disease is randomly distributed, and all members of the 
population have equivalent opportunity to be selected for sampling. These assumptions 
are generally violated in any disease sampling but the analysis provides a rough 
estimate of detection sensitivity.   
  
We applied this technique to observed bird populations. Total available “bird-days” is 
the estimated Central Flyway population of a species (or species group) times the 
number of days that species (or species group) was available during project 
surveillance. Even modeling the distribution of bird “appearance” throughout the 
flyway as a normal distribution, total bird days available for observation of each 
species or species group exceeded a million with the exception of High Plains 
Trumpeter swans.  “Bird-observation-days” (BOD; number of birds observed each day 
times days of observation) represents a sample collected by projects from the 
population of available days. BOD data are interdependent because even weekly 
observations at a specific site likely resample at least some of the same population. 
Sensitivity is, then, likely over-estimated using this parameter. However, we added 
across all projects within the geographic distribution of the species (or species group) 
and the measure provides one estimate of HPAI detection sensitivity. Because of 
unknown autocorrelation or other departures from the statistical modeling, for our 
purposes we accepted that if projects were distributed across the range of the species 
and/or Flyway, a BOD exceeding 2000 gave us high sensitivity for detection of HPAI 
in that species if the virus caused death during the time projects were operational.  
  
We used the average of the five most recent waterfowl breeding population survey 
numbers for southern Saskatchewan, Montana and the Dakotas as the best 
approximation of Central Flyway populations for each waterfowl species (U.S. Fish 
and Wildlife Service Waterfowl Population Status reports from 2004 through 2008).  
For species that are poorly represented during spring breeding waterfowl surveys due 
to remote breeding locations or secretive nature, we used the average for the five most 



recently available mid-winter waterfowl counts from the Central Flyway to estimate 
numbers (Kruse  2007), knowing this provides only a minimum population estimate. 
Trumpeter swan population estimates were obtained from Dubovsky (2008) and 
Comeau and Vrtiska (2008). Satellite telemetry data from the Atlantic Flyway tundra 
swan project and Pacific Flyway tundra swan management plan suggest most eastern 
and western tundra swans pass through the Central Flyway and we considered the 
entire continental population of tundra swans available for surveillance. For most non-
game bird species such as the Charadriiformes and Laridae, only rough global or 
continental numbers are available for a few species, as these groups are not included in 
regular population surveys.  
  
Because population estimates are difficult for some species, we also used surrogate 
parameters to estimate surveillance efficiency. We used “proportion of habitat 
surveyed” (= “acres of wetland habitat observed” divided by “total acres of wetland 
habitat available” in the Central Flyway by species) as another objective measure of 
surveillance efficacy. We developed total wetland habitat acres available to a species 
based on published literature distributions of the species modified by project 
confirmed observations outside of published ranges. Any project falling within the 
distribution of a species was considered “acres surveyed” unless the project identified 
a methodological limitation to exclude that species. We considered sampling of >5% 
of habitat, distributed across the range of the species, as reasonable sensitivity for 
HPAI detection.  
  
Findings  
HPAI was not detected by any method in migratory birds in the Central Flyway and 
the sensitivity for detecting mortality in key priority species was reasonably good.   
  
Live Bird Sampling   
Six live bird surveillance projects contributed 1,144 samples to Central Flyway 
surveillance and an additional 3 projects assisted in sample collection for other state-
federal surveillance efforts (Tables 1 and 2, Appendix 1). Of the 1,144 samples 
collected, 1,126 were collected from target live bird species (See Interagency Strategic 
Plan 2006), mostly mallards. The remaining 18 samples came opportunistically from 
other species during sampling of hunter harvested birds. Because young, 
immunologically naïve birds have higher prevalence of LPAI, frequently this cohort is 
assumed to be better for live bird sampling. However, experimental data also suggest 
that HPAI is more lethal in young birds and older birds may be more likely to serve as 
unaffected vectors. In USFWS live-bird sampling (including hunter-killed), 50% of 
known age birds were hatch-year birds.  
  
Mortality Surveillance 
Our sensitivity for detecting HPAI-related mortality varied across priority species 
(Table 2). In general, an earlier start to surveillance and improved site selection 
resulted in improved sampling of most species, especially wood ducks and grebes 
which had increased numbers of bird-observation-days in 2008 over 2007. Although 
the proportion of habitat surveyed for High Plains trumpeter swans remained high, 
bird-observation-days were very low due to a lack of personnel and fewer surveys 
completed. Observation days for greater white-fronted geese also declined even though 
surveillance effort for this species was very similar to 2007. Overall, most species or 



species groups had hundreds of thousands of bird-observation-days suggesting 
adequate surveillance even though the proportion of their habitat sampled was small.  
 
Proportions of habitat surveyed for most species remained similar to 2007 levels. 
Despite the low proportion of total Central Flyway habitat surveyed, projects 
adequately covered habitat within project sites. Overall, 66% of available habitat 
within project boundaries was surveyed. This suggests that to improve surveillance 
sensitivity for HPAI detection more projects at new locations would be more effective 
than expanding or making improvements to existing projects.  

 
Table 2. Mortality Surveillance  

Species  Proportion 
of  

Habitat 
Observed  

Bird 
Observation 
Days (BOD) 

Peak Central 
Flyway 

Population 
Estimates  

Rocky Mtn 
Trumpeter 

Swans  

1% 4,103 4637 

High Plains 
Trumpeter 

Swans  

42% 692 429 

Tundra Swans  5% 116,289 179,860  
Wood Ducks  4% 2,830 13,250  

Aythyinae  2% 759,876 1,363,000  
Greater WF 

Geese  
2% 25,550 642,180  

Northern 
Shovelers  

2% 456,665 1,991,600  

American 
Wigeon  

2% 259,146 429,200  

Laridae - gulls  2% 445,840 400,000  
Other 

Charadriiformes  
2% 1,469,816 2,060,000  

Grebes  2% 215,171 1,000,000  
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Appendix 1 
HPAI Surveillance Effort  

Central Flyway 2007  
  
  

Table 1. Live Bird Sampling  
Targeted 
priority species  

Utah 
DWR 

LaCreek 
NWR 
(SD) 

Kansas 
Department 
of Wildlife 
and Parks 

(DWP)  

Anahuac 
and 

McFaddin 
NWRs* 

(TX)  

Washita 
NWR 
(OK)  

Totals 

Mallard  13  319  29 361 
Northern Pintail    1    29 30 
American 
Wigeon  

      17 17 

Blue-winged Teal     9 300 5 1 315 
Gadwall  51    14 65 
Green-winged 
Teal  

   55  78 2 135 

Northern 
Shoveler  

6   26 36 68 

Wood Duck        4 4 
Mottled Duck         131  131 
Non-target 
opportunistically 
sampled species  

          

Ring-necked 
Duck  

      2 2 

Canada Goose        9 9 
Light geese 
(Ross’ and Snow)  

      5 5 

Greater White-
Fronted Goose  

      1 1 

Hooded 
Merganser  

      1 1 

Totals  71 64 619 240 150  
* Joint live bird sampling effort 
    

Table 2. Live Bird Project Assistance  
Project  Estimate of Assistance 

Provided  
Bear River Migratory Bird 
Refuge (MBR), Utah  

2 staff hours plus 
logistical support  

Benton Lake NWR, Montana  490 staff hours  
New Mexico Refuges  1000 staff hours  



 
  
  

Mortality Surveillance  
Within a survey area for a project, we estimated available habitat and survey acreages 
using FWS National Wetlands Inventory (NWI) layers at a 1:24,000 scale. If NWI data 
poorly represented actual wetland conditions at a project site, we considered other data 
sources including the U.S. Census Bureau 2007 TIGER/Line Shapefiles for county-
level hydrography (TIGER) or the most recently available (2006 thru 2008) satellite 
images from the U.S. Department of Agriculture (USDA) and used data most 
representative of actual conditions. Some projects were able to provide site specific 
wetland GIS data. We calculated acres of wetland habitat observed using the visibility 
estimates provided by each project for each habitat site surveyed. We calculated 
available statewide acres of wetland habitat values using the 2007 TIGER/Line 
Shapefiles in a USA Contiguous Albers Equal Area Conic projection. All geospatial 
data analysis was performed using ESRI ArcGIS 9.2. Ranges of sensitive species and 
groups were adapted from data provided by NatureServe in collaboration with Robert 
Ridgely, James Zook, The Nature Conservancy - Migratory Bird Program, 
Conservation International - Center for Applied Biodiversity Science, World Wildlife 
Fund -US, and Environment Canada - WILDSPACE (Ridgely et al., 2007).  
 
Definitions:  
1. “Wetland acres available”: The number of wetland acres available within the 
distribution of the species or species group of concern, within the US Central Flyway 
during the time of observation by projects.  
2. “Wetland acres observed”: The number of wetland acres surveyed by all Central 
Flyway projects for the species or species group of concern.  
3. “[Species or group] observation days”: Number of species or species group 
observed, summed for each day of observation across all projects.  
  
Trumpeter Swans  
The Rocky Mountain population of trumpeter swans (RM-TRUS) range from Canada 
south to Nevada. The wintering population is approximately 4,637 swans.  
  

Table 3. Mortality surveillance for Rocky Mountain population of trumpeter swans  
Wetland Acres 

Available  
Wetland Acres 
Observed (%)  

RM-TRUS 
Observation days  

Carcasses 
Submitted  

2,946,300  37,811 (1%) 4,103 5 
 
  
 
The High Plains flock of trumpeter swans (HP-TRUS) is a subset of the Interior 
population residing in the Sandhill region in south-central South Dakota and north-
central Nebraska. Population surveys in 2008 counted 429 swans (Comeau and 
Vrtiska).  

 
 
 
 



Table 4. Mortality surveillance for High Plains trumpeter swans  
Wetland 

Acres 
Available  

Wetland Acres 
Observed (%)  

HP-TRUS 
Observation days  

Carcasses 
Submitted  

89,400  37,795 (42%) 692 0 
 
Tundra Swan  
Tundra swans are not typical year round residents of the Central Flyway, but portions 
of two populations migrate through some areas covered by mortality surveillance 
projects. An unknown number of Western and Eastern population tundra swans pass 
through parts of the surveillance region during migration periods. Satellite telemetry 
data from both Atlantic and Pacific Flyways suggests that most of the continental 
population of tundra swans migrate through the Central Flyway 
(www.dnr.cornell.edu/research/tundraswan/tswan.html). We therefore used the 
continental population estimate of 179,860 as the Central Flyway peak population.  
  

Table 5. Mortality surveillance for tundra swans  
Wetland 

Acres 
Available  

Wetland Acres 
Observed (%)  

Tundra Swan 
Observation days 

Carcasses 
Submitted  

5,116,000  243,793 (5%) 116,289 1 
 
  
Wood ducks  
The core of the North American wood duck population is in the eastern United States, 
with a smaller wood duck focal area occurring in the Pacific Northwest and spanning 
into Montana. Only low densities extend from the east and west into the Central 
Flyway. The average number of Central Flyway wood ducks counted in the last five 
mid-winter counts for which data are available is 13,236.  
  

Table 6. Mortality surveillance for wood ducks  
Wetland 

Acres 
Available  

Wetland Acres 
Observed (%)  

Wood Duck 
Observation days 

Carcasses 
Submitted  

7,647,700  280,032 (4%) 2,830 2 
 
  
Aythyinae  
Four species of diving duck in the genus Aythya occur in the Central Flyway: redhead, 
canvasback, ring-necked duck, and lesser scaup. All species are widespread though 
found in lower densities than most dabbling ducks. Breeding waterfowl population 
surveys best represent most of this group, averaging 494,000 redhead, 260,400 
canvasbacks, and 487,200 scaup (most are likely lesser scaup). Ring-necked ducks 
nest in inaccessible areas so we used Central Flyway mid-winter counts to estimate 
this species at 121,400 ring-necked ducks. We assumed flyway-wide distributions of 
Aythyinae.   
  

 



Table 7. Summary of mortality surveillance for Aythyinae species  
Wetland Acres 

Available  
Wetland Acres 
Observed (%)  

Aythyinae 
Observation days 

Carcasses 
Submitted  

12,867,400  281,684 (2%) 759,876 4 
 
  
Greater White-fronted Geese  
The interior population of white-fronted geese migrates through the Central Flyway 
between the arctic nesting and Gulf of Mexico wintering areas. The average fall 
population of greater white-fronted geese in the interior population is 642,180.  
  

Table 8. Mortality surveillance for Greater white-fronted geese  
Wetland Acres 

Available  
Wetland Acres 
Observed (%)  

GWFG 
Observation days 

Carcasses 
Submitted  

7,033,200  138,365 (2%) 25,550 1 
 
   
Northern Shoveler  
The northern shoveler is common throughout the Northern Hemisphere. In the Central 
Flyway, shovelers breed throughout the north and winter throughout the southern 
flyway into Mexico and Central America. The average population for shovelers is 
1,991,600.  
 

Table 9. Mortality surveillance for Northern shovelers  
Wetland Acres 

Available  
Wetland Acres 
Observed (%) 

Northern Shoveler 
Observation days 

Carcasses 
Submitted  

12,867,400  280,032 (2%) 456,665 2 
 
  
American wigeon  
American wigeon are widely distributed and common in the Central Flyway. Breeding 
from the north-central United States through Alaska, they winter throughout much of 
the Central Flyway south through Central America. The average population of 
American wigeon is 429,200.  
  

Table 10. Mortality surveillance for American wigeon  
Wetland Acres 

Available  
Wetland Acres 
Observed (%)  

Wigeon 
Observation days 

Carcasses 
Submitted  

12,867,400  280,032 (2%) 259,146 2 
 
  
Laridae (gulls)  
At least six species of gulls occur in the Central Flyway, though only California gulls, 
Franklin’s gulls and Ring-billed gulls are common. Other species are found in large 
numbers only in a few locations. Within the flyway, most Laridae nest in the Dakotas 
and Montana and wander widely during other times of the year. Typical survey 
methodologies often under represent these species because of their tendency to 



wander, and their localized concentrations. Rough estimates of continental populations 
of species in this group range from thousands to millions. The total population of birds 
in this family that use portions of the Central Flyway during some part of the year 
likely numbers in the hundreds of thousands of birds.  
  

Table 11. Mortality surveillance for Laridae (gull) species  
Wetland Acres 

Available  
Wetland Acres 
Observed (%)  

Laridae 
Observation days 

Carcasses 
Submitted  

12,867,400  280,032 (2%) 445,840 14 
 
  
Other Charadriiformes  
Shorebirds such as terns, plovers, sandpipers, dowitchers, and many others are 
common in the Central Flyway, but the majority are present only during migration 
between arctic nesting areas and South American wintering areas. Accurate population 
data do not exist for most species. Some breeding areas have tens of thousands to 
hundreds of thousands of some species. Millions of Charadriiformes likely migrate 
through the Central Flyway each year.  
  

Table 12. Mortality surveillance for Other Charadriiformes species  
Wetland 

Acres 
Available  

Wetland Acres 
Observed (%) 

Other 
Charadriiformes 
Observation days 

(%)  

Carcasses 
Submitted  

12,867,400  280,032 (2%) 1,469,816 12 
 
Grebes  
Six species of grebe, most commonly eared grebe, pied-billed grebe and western 
grebe, are found in the Central Flyway. These species range over considerable portions 
of the Central Flyway. Other species are mainly found in the far northern Central 
Flyway areas during breeding, and move to more coastal areas to winter. Regularly 
repeated formalized population surveys of grebes have never been conducted. 
Estimates based on counts conducted on an irregular basis place continental 
populations in the millions for eared grebes, and in the tens of thousands for other 
species. Millions of grebes may use the Central Flyway and we have used one million 
as a Central Flyway estimate.   

 
Table 13. Mortality surveillance for Grebe species  

Wetland Acres 
Available  

Wetland Acres 
Observed (%)  

Grebe 
Observation days 

Carcasses 
Submitted  

12,867,400  280,032 (2%) 215,171 4 
 

  
Incidental observations and mortality detection  
An additional 23,430 sensitive species observation days were recorded outside of 
regular mortality surveys. Thirteen carcasses were collected from sensitive species 
during non-surveillance activities, and none of these carcasses tested positive for HPAI 
H5N1.     



 
Wetland Availability  

Table 14. Acres of statewide habitat available and observed in mortality surveillance 
projects   

State Project
Habitat 

observed 
(acres)

Statewide 
available habitat 

(acres)

 
Statewide 

Proportion 
Observed

KS  Kansas DWP -- 
Cheyenne Bottoms 
WA  

717     

KS  Kansas DWP -- 
Milford WA 

9,272     

KS  Kansas DWP -- Flint 
Hills NWR 

320     

KS  Kansas DWP -- 
Neosho WA 

182     

KS  Kansas DWP -- 
Marias des Cygnes 
WA 

618     

KS  Kansas DWP -- 
Kirwin NWR  

1,503     

  subtotal for state  12,612 376,700  3% 
          
MT  Benton Lake NWR  32,303     
MT  Montana FWP  1,805     
MT  Red Rock Lakes 

NWR  
1,652      

MT Lost Trail NWR 614   
  subtotal for state  36,374 1,054,800  3% 
          
ND  Arrowwood NWR 

Complex  
5,259     

ND  Devil's Lake WMD  12,481     
ND  Kulm WMD  2,878     
ND  AI Strike Team  31,823     
  subtotal for state  52,441 1,240,200  4% 
          
NE  Crescent Lake/North 

Platte Complex  
158     

NE  LaCreek NWR  18,865      
NE  Rainwater Basin 2,951     



WMD  
NE  Valentine NWR  3,119     
  subtotal for state  25,093 347,800  7% 
          
OK  Washita NWR  2,784      
  subtotal for state  2,784  877,500  <1% 
          
SD  LaCreek NWR  3,294      
SD  Madison WMD  9,408      
SD  Sand Lake NWR  1,632      
SD  Zabrasha GPA  1,102      
SD Highway 37 GPA 504   
SD  Waubay WMD  6,847     
  subtotal for state  22,787 981,200  2% 
          
TX  Anahuac NWR  879      
TX  Buffalo Lake NWR  621     
TX  South Texas NWR 

Complex  
19,343     

  subtotal for state  20,843 5,034,100  <1% 
          
UT  Bear River MBR  45,436      
UT  Utah DWR  62,278     
UT  Fish Springs NWR  343     
  subtotal for state  108,057 1,845,800  6% 
          
WY  National Elk Refuge  693      
WY  Seedskadee NWR  744      
  subtotal for state  1,437  512,600  <1% 

 


