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Plan Summary

Wildlife habitat conservation is typically implemented at local scales, but avian
ecologists have recognized the need to integrate continental migratory bird priorities into
local habitat recommendations. In this strategy we attempt to “step-down” continental
waterfowl conservation priorities to the Upper Mississippi River and Great Lakes Joint
Venture (JV) region and to smaller scales within the region. We estimated what, where,
when, and how much habitat is needed to sustain or increase populations of waterfowl
species to target levels. Regional objectives also are “rolled up” in a manner that
addresses the JV’s contribution to continental waterfowl conservation. The strategy goal
is to “establish efficient habitat conservation to maintain or increase carrying capacity
for populations of priority waterfowl species consistent with continental and JV
regional goals.”

Population estimates for many waterfowl species are uncertain and currently
being refined. Therefore, population estimates and objectives used in this strategy will be
periodically adjusted. Nonetheless, science-based recommendations were developed to
help managers efficiently and effectively increase landscape carrying capacity through
waterfowl habitat protection, restoration, and enhancement. In addition, this document
was developed to complement JV habitat conservation strategies for waterbirds,
shorebirds, and landbirds; habitat objectives for the four groups were integrated in an all-
bird JV implementation plan.

In order to scientifically link population and habitat objectives for this diverse
bird group, several “JV focal species” were selected for waterfowl breeding habitat
planning and monitoring. Each JV focal species represents a primary cover type and
waterfowl guild, an assemblage of species that share similar life requisites. We assumed
habitat actions designed for JV focal species would accommodate populations of other
breeding waterfowl dependent on designated cover types. Likewise, foraging guilds that
correspond to different cover types were selected for habitat planning during the non-
breeding period. Migration and wintering habitat objectives for the JV region were
developed by employing an energy-based carrying capacity model using continental
estimates of spring population size, harvest and winter distribution. A primary
assumption of this strategy is that habitat carrying capacity established to accommodate
spring migrating and winter populations also will suffice during fall migration.

Regional waterfowl population and habitat trends, in concert with population
estimates and an assessment of habitat factors limiting populations, provide a biological
planning foundation for conservation decision making. Planning steps included
characterizing and assessing the landscape for JV focal species, modeling population
response, identifying conservation opportunities, and developing an initial landscape
design with capacity expected to sustain current waterfowl populations and eliminate
population deficits. Much of the technical information, including habitat models and
decision support maps, appears in breeding focal species and non-breeding guild accounts
(Appendix A and B). Sections regarding monitoring and research needs, measuring
performance, adaptive management, and program coordination also are provided.



The JV planning approach emphasizes populations and habitats, but we recognize
the importance of the human element (i.e., people as the third sphere of wildlife
management) and conservation partners were integral in establishing objectives during
the plan development process. By stating explicit population and habitat objectives in the
strategy we hope to move conservation emphasis beyond local scales, and to orient
results from habitat area “outputs” to bird population-change and stakeholder-satisfaction
“outcomes.” The process used for developing habitat objectives will improve decision
making over the long-term by moving toward an adaptive system. Objectives in this
strategy are a starting point destined for refinement.

Our intent in this JV Waterfowl Habitat Conservation Strategy is to establish
explicit regional goals for waterfowl habitat conservation and identify and use available
survey data and advancing technological tools to efficiently achieve those goals. Lack of
population and ecological information for many species was a significant planning
challenge. However, we establish a scientific process for habitat objective-setting and
identify assumptions and research needs to improve subsequent iterations of the strategy.
Although this plan was written with a 15-year time horizon, it is a “living document” that
will be refined as knowledge of regional waterfowl conservation improves and new
spatial data becomes available.
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Geological Survey); and Jorge Coppen, Jeff Keifer, Barb Pardo, and Paul Richert (all
USFWS).



Background and Context

The Upper Mississippi River and Great Lakes Region Joint Venture (JV) is one of
many regional bird-habitat partnerships established to achieve goals set forth in the North
American Waterfowl Management Plan (NAWMP; USFWS 1998). These self-directed
partnerships include agencies, organizations, corporations, tribes, and individuals that
have formally accepted the responsibility of implementing national or international bird
conservation plans within a specific geographic area or for a specific taxonomic group.
There are currently three species JVs and >20 regional habitat JVs that cover North
America.

The JV region is located in the heart of the Mississippi Flyway, and encompasses
all or portions of Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, Ohio, and Wisconsin (Figure 1). The area contains unique and important
waterfowl habitats, including the nation’s only inland coastal area — the Great Lakes and
shorelines. The JV region also is defined by floodplains and interior wetlands associated
with four of the country’s major river systems: the lower Missouri, upper and central
Mississippi, Illinois, and Ohio rivers. On the eastern edge of the JV region, where the St.
Clair River empties into Lake St. Clair, lays an expansive wetland complex shared by
Canada and the United States. Nine primary islands and associated shallow bays and
marshes form the St. Clair Flats, the only major river delta in the Great Lakes and the
world’s largest freshwater delta.

Landscape cover types vary from heavily forested in the north and east to
predominantly agriculture in the west and south. Thousands of glacial lakes, herbaceous
and forested wetlands, and beaver ponds in the upper portion of the JV region transition
into an environment with few natural basins and primarily river floodplain wetlands in
the south. Wetland conditions (i.e., concentrations of dissolved nutrients and oxygen)
change from generally oligotrophic in the far north to mesotrophic and eutrophic in the
central and southern reaches of the region. Lower breeding and staging waterfowl
concentrations are typical of the northern third of the JV region, whereas the central
prairie-hardwood transition zone can have relatively high waterfowl densities during the
breeding and non-breeding seasons. Wetlands in the southern portion of the region have
few breeding ducks, but waterfowl concentrations during migration and wintering periods
can be very high.

The North American Bird Conservation Initiative (NABCI 2000) has identified
landscape differences important for bird-conservation planning by sub-dividing the
continent into Bird Conservation Regions (BCRs). These relatively homogenous units
are characterized by similar bird communities, habitats, and resource management issues.
The JV region is largely covered by BCR 22 (Eastern Tallgrass Prairie), 23 (Prairie
Hardwood Transition), and the U.S. portion of 12 (35%, Boreal Hardwood Transition).
Portions of BCR 24 (19%, Central Hardwoods), 13 (11%, Lower Great Lakes / St.
Lawrence Plain), and 28 (7%, Appalachian Mountains) also fall within the JV boundary
(Figure 1).



Figure 1. Boundaries of the Upper
Mississippi River and Great Lakes
Joint Venture region (blue line)
and associated Bird Conservation
Regions.

The JV region
contains recognized areas of
continental significance in
the North American
Waterfowl Management Plan
(NAWMP 2004), particularly
for migrating ducks, geese,
and Tundra Swans (see
Appendix C for scientific
names). These areas include
the lower Great Lakes and
connecting waters (Saginaw
Bay, Lake Erie, and Lake St. ;
Clair) and the Illinois and central Mississippi Rivers. A high proportion of ducks
breeding in central Canada, and most of the continental Tundra Swan population, stage in
the JV region as they move between breeding and wintering areas (Bellrose 1980). One
of the most heavily used duck migration pathways in North America covers the western
third of the JV region. A corridor from the mid-continent Prairie and Parkland, and
crossing Minnesota, lowa, Illinois, and Missouri accommodates >10 million ducks during
a migration cycle (Bellrose 1980).

On the east side of the JV region, nearly every species of North American
waterfowl can be found at some time during the year. Waterfowl make extensive use of
Great Lakes coastal waters and wetlands, with estimates of migrating birds historically
reaching three million (Great Lakes Basin Commission 1975). The highest
concentrations during migration have occurred on Lake St. Clair, southwestern Lake Erie,
and the Detroit River (Dennis and Chandler 1974, Prince et al. 1992). Coastal wetlands
and inland marshes of Ohio have supported an estimated 500,000 waterfowl during fall
migration (Bookhout et al. 1989).

At least 25 duck species, three swan and one brant species, two races of Snow
Geese, plus Ross’s Geese, Cackling Geese, and six populations of Canada Geese depend
on the JV region to varying degrees (Table 1). Common Eider, Greater Snow Geese, and
Atlantic Brant rarely occur in large numbers within the JV boundary, but remaining
species are considered common in most years. From a continental perspective, BCRs 12,
13, 22, and 23 have high relative importance for waterfowl conservation, especially for
migrating birds (Table 1). Two species with especially small continental populations but
high public interest, the American Black Duck and Canvasback, use each of the six BCRs
in the JV region.



Table 1. Continental importance of Bird Conservation Regions (BCRs) associated with the Upper
Mississippi River and Great Lakes Joint Venture region in providing breeding (B) and non-breeding (N)
waterfowl] habitat, largely from the North American Waterfowl Management Plan NAWMP 2004)°.

Bird Conservation Region”

Species (population) 12 13 22 23 24 28

Greater Snow Goose N

Lesser Snow Goose (Mid-continent) N
Ross’s Goose n
Atlantic Brant n

Cackling Goose (Tallgrass Prairie)

Canada Goose (Atlantic)

Canada Goose (Southern James Bay)
Canada Goose (Mississippi Valley)
Canada Goose (Eastern Prairie)

Canada Goose (Western Prairie/Great Plains)
Canada Goose (Mississippi Flyway Giant) B, N N
Mute Swan (Feral) B, N B, N
Trumpeter Swan (Interior) B
Tundra Swan (Eastern) N
Wood Duck b
Gadwall

American Wigeon b,n
American Black Duck B,n b, N
Mallard b, n b, n
Blue-winged Teal b b
Northern Shoveler

Northern Pintail

Green-winged Teal b
Canvasback
Redhead n
Ring-necked Duck B,N
Greater Scaup N
Lesser Scaup b, N
Common Eider

Surf Scoter
White-winged Scoter
Black Scoter
Long-tailed Duck
Bufflehead b, N
Common Goldeneye B, N
Hooded Merganser B
Common Merganser b
Red-breasted Merganser

Ruddy Duck B, n N N B,N n
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*Geographic importance of a BCR to a species was determined using relative abundance and distribution
estimates based on continental breeding and harvest survey data and expert opinion regarding threats to
habitat and distribution of un-surveyed / non-hunted populations (NAWMP 2004:63-83). Only portions of
BCR 12 (35%), 24 (19%), 13 (11%), and 28 (7%) occur in the JV region and ratings for some species may
not accurately reflect importance for the JV portion of these BCRs.

"Seasonal occurrence and relative abundance categories for BCR importance: B/b represent breeding
season and N/n represent non-breeding season including migration and or wintering. B, N = high



concentrations, region has “high” importance to the species relative to other regions. B, N = common or
locally abundant, region has “moderate” or “moderately high” importance to species. b, n = uncommon to
fairly common, region is within species range but species occurs in low abundance relative to other
regions, and region considered to be “low” or “moderately low” importance to species. Blank = species
does not occur in region or has only unpredictable, irregular occurrence.

Principal migrant diving ducks include Canvasback, Redhead, Lesser and Greater
Scaup, and Ring-necked Duck, whereas primary migrant dabbling ducks include Mallard,
Green-winged Teal, Blue-winged Teal, and American Wigeon, and the Wood Duck — a
perching duck species. All of these ducks have relatively wide distribution in the region
during migration. Sea ducks, including Bufflehead, Common Goldeneye and three
species of mergansers are common on the Great Lakes and connecting waters. Long-
tailed Duck and the scoters also are found in coastal areas of the JV region. In addition,
western Lake Erie historically accounted for one of the largest fall and winter
concentration areas for American Black Duck in the interior of North America (Bellrose
1980), although numbers have significantly declined in recent years.

Of the Interior Canada geese occurring in the region (Table 1), use by the Eastern
Prairie, Mississippi Valley, and Southern James Bay Populations is extensive during
migration and wintering. Spring estimates for these three populations have totaled about
one million in recent years (USFWS 2007a). Moreover, most of the 1.6 million Giant
Canada Geese found in the Mississippi Flyway during spring surveys occur in the JV
region, and they continue to use the region during non-breeding periods in most years.
Migrating Lesser Snow Geese stage in high concentrations on the west side of the region,
especially along the Missouri River corridor. Eastern population Tundra Swans nest in
the Arctic and spend about one half of their life cycle in migration between breeding and
wintering areas. For birds moving through the JV region, fully one-third of their
migration staging occurs in the lower Great Lakes region (Petrie and Wilcox 2003).
Unfortunately, precise information about the number of migration stopover locations and
the duration of stay is currently unavailable for other waterfowl species using the region.

The spring migration period for waterfowl in key areas of the lower Great Lakes
occurs from late February to early May, but concentrations of most species peak during
March and early April (Prince et al. 1992, Anderson et al. 2002, Olson 2003). Fall
migration extends over a three-to-four month period with different species peaking in
abundance at various times. Migrant Blue-winged Teal are the first to concentrate in
Great Lakes coastal marshes around late August (Campbell 1968, Kelley 1978, Anderson
et al. 2002) and subsequently move south from the region by late September. They are
followed by movements of Wood Duck, Northern Pintail, American Wigeon, and in
some years early arriving Scaup (Soulliere and Luukkonen 2001). By early to mid
October, Mallard, American Black Duck, and Green-winged Teal are using the Great
Lakes region in moderate abundance. Lesser and Greater Scaup, Redhead, Canvasback,
Tundra Swan and Interior Canada Geese typically peak in abundance during late October
and early November, with Common Goldeneye signaling the end of the fall migration in
the Great Lakes region by early December (Anderson et al. 2002).



Spring waterfowl inventories of Great Lakes coastal areas have not been
systematic. Distribution of staging migrants in spring may be more dispersed and in a
wider variety of habitats compared to fall (T. Yerkes, Ducks Unlimited, personal
communication). Fall population survey and harvest data can provide a comparison of
species abundance over time as well as an indication of relative value of stopover sites to
priority species during this season. Fall and winter waterfowl inventories reveal the
historical importance of the Great Lakes region to American Black Duck and
Canvasback. For example, 48,400 and 63,400 Black Ducks were observed using western
Lake Erie marshes during December 1986 and 1988, respectively, an estimated 65% of
the Black Ducks counted in the Mississippi Flyway during the Mid-winter Inventory
(Bookhout et al. 1989). During the 25-year period of 1974—1999, the coastal waters from
Lake St. Clair to western Lake Erie accounted for 30-65% of all Mississippi Flyway
Canvasbacks found during the annual November Canvasback Survey (Soulliere et al.
2000). Nearly 80,000 (1999) Canvasbacks have been recorded during this survey on
Lake St. Clair alone.

The Mississippi River corridor within the JV region consists of floodplain
wetlands and deepwater habitats in Minnesota, Wisconsin, lowa, Illinois, and Missouri,
which provide important migration habitat for waterfowl (Korschgen 1989). Among the
most valuable areas historically for diving ducks are Navigation Pools 5, 7, 8, 9, 13 and
19 (Keokuk) on the Mississippi, and much of the Illinois River (Korschgen 1989, Havera
1999). Peak numbers of diving ducks during fall from 1948—1996 in the central
Mississippi and Illinois River regions ranged between 64,000-700,000 birds (Havera
1999). Mississippi River Pools 7-9 have accounted for as much as 75% (415,000 in
1999) of the canvasbacks counted during the early November Canvasback survey (J.
Lawrence, Minnesota Department of Natural Resources, unpublished data).

The mid-section of the JV region also hosts significant numbers of dabbling ducks
during fall migration including Mallard, Northern Pintail, Black Duck, Blue-winged and
Green-winged Teal, American Wigeon, Gadwall, Northern Shoveler, and Wood Duck.
Peak numbers of dabbling ducks inventoried during fall from 1948—-1996 in the central
Mississippi and Illinois River valleys ranged between 500,000—2 million birds (Havera
1999). Peak numbers of waterfowl counted during spring for the period 1956-1996 in
these regions approached 1 million birds including nearly 300,000 Mallards and over
200,000 Lesser Scaup (Havera 1999).

The JV region also has substantial breeding populations of several waterfowl
species. Primary breeding ducks include the Mallard, Wood Duck, and Blue-winged
Teal. Recent population estimates for total breeding ducks in the northern portion of the
region approached two million (USFWS 2007a). A majority of the duck harvest in
several JV states originates from populations breeding in the Great Lakes region. For
example, 54—80% of the mallard harvest in Wisconsin, Michigan, and Ohio originates
from this area (Zuwerink 2001). Likewise, >60% of the wood duck harvest in
Wisconsin, Michigan, lowa, Indiana, Ohio, and Missouri originates from within state
breeding sources (Bellrose and Holm 1994).



Population estimates for Giant Canada Geese in JV states totaled 1.1 million in
2007 (Mississippi Flyway Council Giant Canada Goose Committee, unpublished data).
Resident geese within the region account for the majority of the Canada goose harvest:
Iowa = 92%, Minnesota = 93%, Indiana = 89%, Ohio = 87%, Michigan = 76%, Missouri
= 81%, Illinois = 57%, and Wisconsin = 62% (2002—2004 harvest derivations; U.S. Fish
and Wildlife Service, unpublished data). In addition, breeding populations of Trumpeter
Swans have been reestablished on wetlands in four northern states of the JV region and
now number >4,000 (J. Johnson, Michigan State University, unpublished data).

The JV region is an important wintering area for a number of waterfowl species.
The upper Mississippi River watershed, including the Mississippi, Missouri, Ohio and
Illinois rivers, winters as much as 20% of the continental Mallard and Black Duck
populations and 5-10% of the continental Ring-necked Duck population (Bellrose 1980,
Reid et al. 1989). Coastal marsh and deeper water habitats associated with the Great
Lakes provide significant wintering habitat for Greater and Lesser Scaup, Long-tailed
Duck, Bufflehead, Common Goldeneye, and Common and Red-breasted Mergansers
(Bellrose 1980, Bookhout et al. 1989). Furthermore, the proportion of Canvasbacks,
Scaup, and Mallards counted in the region during the coordinated MWI has increased
substantially in recent years (Appendix D).

Three populations of Interior Canada Geese winter in the region. The Mississippi
Valley Population, which formally wintered in southern Illinois, now largely winters in
central and northern Illinois and occasionally in southern Wisconsin (277,000 in 2002
and 2003, Wisconsin Department of Natural Resources, unpublished data). Canada
Geese associated with the Southern James Bay Population, formally known as the
Tennessee Valley Population due to their wintering location, now rarely travel south of
Ohio (Bellrose 1980, Abraham and Warr 2003). Likewise, Eastern Prairie Population
Canada Geese wintered largely on the Swan Lake National Wildlife Refuge in Missouri,
but their winter distribution has become increasingly scattered and more northerly.

Relatively stable weather patterns in the JV region likely contribute to less
dynamic and generally less productive wetlands than those found in the mid-continent
prairie. However, these weather patterns result in more reliable wetlands that can provide
resources for an increased proportion of waterfowl during prairie droughts. Wetland
systems in the north half of the JV region, where breeding waterfowl are most common,
receive a buffering influence from the Great Lakes and abundant inland lakes. In
contrast, a majority of waterfowl habitats in southern portions of the region are
components of river systems dependent on flow regimes and are more susceptible to
weather variation and flow manipulation.

The consequence of a large and rapidly expanding human population and
intensively used landscapes has been long-term loss of wetlands important to waterfowl
through disturbance, degradation, and destruction (see Appendix E for extensive list of
threats to regional waterfowl). Agriculture continues to be one of the most significant
negative influences on wetland area in much of the region. In southern Michigan, for
example, agriculture-related drainage and field expansion accounted for 61% of a total



17,000 ha of wetland loss between 1980 and 2000 (Ducks Unlimited 2005). Most
alterations to river systems and water use patterns in the southern portion of the JV region
occurred before 1990, but current demand and growing water use continue to concern
waterfowl conservationists as human population and development increase. For example,
increasing demands for Missouri River water has resulted in lower flows into the western
JV region and negative impacts to riparian wetlands in lowa and Missouri (G. Zenner,
Iowa Department of Natural Resources, personal communication).

Although stable forest area and increasing tree age classes have been generally
positive for cavity-nesting ducks (Soulliere 1990a), grasslands important to ground-
nesting waterfowl remain only as remnants of what once existed. Over 99% of
Wisconsin’s original grasslands have been converted for agricultural use (Addis et al.
1995) and the availability of surrogate grasslands (pastures, grass hay, and small grains)
for duck nesting has decreased as row-crop agriculture has intensified (Sample and
Mossman 1997).

Cropland area has largely stabilized across the region in recent years, but human
development, especially housing, has grown in importance as a threat to native plant
communities (Brown et al. 2005). The number of housing units in the Midwest grew by
146% between 1940 and 2000 (Radeloff et al. 2005), with the greatest growth occurring
during the 1970s (Hammer et al. 2004). Areas in the region where future growth is
projected to be greatest include the northern suburbs of Detroit-Ann Arbor, northern
Wisconsin, the Lower Peninsula of Michigan along the northeast Lake Michigan coast,
and central Minnesota (Hammer et al. 2004).

The NAWMP (2004) is predicated on the premise that cumulative effects of many
targeted local-scale management actions will ultimately benefit continental waterfowl
populations through improvements in recruitment and survival. A primary NAWMP
objective is to provide sufficient habitat to maintain continental waterfowl populations at
goal levels during periods characterized by “average environmental conditions.” This JV
Waterfowl Habitat Conservation Strategy is the partnership-based regional action plan for
habitat conservation founded on the NAWMP. Habitat objectives were generated based
on available information regarding life history requirements for selected focal waterfowl
species, and these objectives are directly linked to regional population objectives.
Whereas breeding habitat objectives are based on the needs of historic regional breeding
populations, migration and wintering objectives were “stepped down” from the NAWMP
(2004).

Our intent in this plan was to establish explicit regional population and habitat
goals and also to assemble and use the extensive survey data and advancing technological
tools available to increase planning effectiveness. We relied heavily upon science in our
planning process for setting objectives and identified assumptions that require testing to
improve subsequent iterations of the plan. Although this document was written with
goals expressed over a 15-year time horizon, the plan is dynamic and will be refined as
knowledge of regional waterfowl conservation improves and new spatial data can be
incorporated.



Population and Habitat Trends

Of the waterfowl species that are relatively abundant in the JV region, the
NAWMP (2004) identifies nine ducks and one Canada Goose population as being high or
moderately-high in continental priority based on population trend and harvest importance
(Table 2). The following discussion regarding population and habitat trends will
emphasize these species. Tundra Swan and Wood Duck also are included because the JV
region is critical to their populations and these species were emphasized in JV
conservation planning.

Table 2. Waterfowl species ranked “high” or “moderately-high” in continental priority in the North
American Waterfowl Management Plan (2004) and occurring in the Upper Mississippi River and Great
Lakes Joint Venture (JV) region. Season of occurrence is identified for species common or locally
abundant in >1 Bird Conservation Region within the JV boundary according to regional experts;
continental population trend (1970-2003; NAWMP 2004) also is indicated.

Season of occurrence Population trend
Species Migration  Breeding = Wintering
Interior Canada Goose,

Southern James Bay Population v v No trend
Tundra Swan® v Increasing
Wood Duck® v v Increasing
American Wigeon v No trend
American Black Duck v v v Decreasing
Mallard v v v No trend
Blue-winged Teal v v No trend
Northern Pintail v Decreasing
Canvasback v v No trend
Redhead v v No trend
Lesser Scaup v v Decreasing
Common Goldeneye v v No trend

*Not considered high continental priority in the NAWMP (2004) but selected as JV focal species for
conservation planning and monitoring.

Breeding waterfowl] populations receive limited survey coverage beyond the
traditional mid-continent Prairie and Parkland (USFWS 2007a), thus alternative
population indices must be used to help identify regional trends on which to base
management decisions. The often remote and aquatic landscapes used by waterfowl
make the North American Breeding Bird Survey (BBS) an inadequate sampling
technique for the waterfowl group as a whole. However, most species that commonly
nest in the JV region are recorded on BBS routes, providing a useful population index
over time. Adequate BBS sample locations were available in the region to establish
relatively precise (trends significantly different from zero) long-term population trends
for five breeding species (Table 3). These data indicate Mallard, Wood Duck, and
Canada Goose populations increased significantly (P < 0.05) over the last 40 years. In
contrast, Blue-winged Teal and Redhead populations declined over the long-term, and
during recent years the Mallard population also has declined.
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Table 3. Long-term (1966—2006) and short-term (1997-2006) population trend estimates (annual %
change) for waterfowl species that breed within USFWS Region 3” and are recorded during the North
American Breeding Bird Survey (BBS, Sauer et al. 2006).

1966-2006 1997-2006
Species Trend P-value® n° Trend P-value n
Canada Goose (resident population) 11.36 0.00 406 6.87 0.01 326
Wood Duck 2.61 0.00 376 1.70 0.48 217
American Black Duck 1.53 048 15 na’ na 3
Mallard 1.17 0.02 476 -3.64 0.00 340
Blue-winged Teal -4.21 0.00 136 -4.30 0.12 54
Redhead -13.56 004 9 na na 2
Ring-necked Duck 5.48 0.38 26 3.29 0.58 10
Common Goldeneye -10.31 0.63 5 na na na

*USFWS Region 3 includes Illinois, Indiana, Iowa, Michigan, Minnesota, Missouri, Ohio, and
Wisconsin.

°P-values represent confidence in trend direction with values closer to zero reflecting a greater degree of
confidence in the trend; for example, values <0.05 reflect >95% confidence in trend direction.

‘n = number of BBS routes used for regional trend average.

ha = inadequate survey data to generate a trend estimate.

Estimates of some breeding waterfowl populations are available from the annual
Waterfowl Breeding Population and Habitat Survey (WBPHS) conducted across northern
states in the JV region. Agencies in three JV states have generated population estimates
for breeding Mallards, Blue-winged Teal, and Wood Ducks (Figure 2), as well as total
ducks and Giant Canada Geese. Population trends, distribution, and abundance based on
aerial surveys across the northern half of the region closely reflect BBS findings. Indeed,
Mallard and Wood Duck population estimates have gradually increased, whereas Blue-
winged Teal population estimates have been more erratic and have generally declined.
However, Wood Duck population estimates from the WBPHS are considerably less
precise than for Mallards or Blue-winged Teal.

American Black Duck populations have declined substantially on the western side
of their traditional breeding range (Brook et al. 2005). They currently occur in such low
abundance within the JV region that population estimates are based on expert opinion.
Black Ducks are still reported annually in Michigan, where they are more common in the
northern portion of the state. A special Black Duck survey conducted in 1991-1993
provides Minnesota’s only abundance and distribution information for this species; very
few were found and only in the northeast corner of the state.

Landscape trends positively influencing one species may have adverse effects on
another, as reflected in the divergent population trends of Wood Duck and Blue-winged
Teal (Figure 3). Reforestation and succession during the last several decades are believed
to be important influences in Wood Duck population recovery (Soulliere 1990a), but
could be having a negative effect on Blue-wing Teal in the eastern portion of their range,
including the JV region (R. Gatti, Wisconsin Department of Natural Resources, personal
communication). The Mallard has expanded east and south based on BBS data,
reflecting its apparent adaptability; urban/suburban populations seem especially robust.
Black Duck populations have declined even though vast areas of northern marsh and
forested-wetland complexes, and generally abundant Beaver (Castor canadensis)
populations, appear to be providing a stable breeding habitat base.
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Figure 2. Mallard, Blue-winged Teal, and Wood Duck population estimates for Minnesota, Wisconsin, and
Michigan based on the Waterfowl Breeding Population and Habitat Survey. Survey effort and associated
population estimates for Minnesota include only 40% of the state, and much of the survey area is outside the
Upper Mississippi River and Great Lakes Joint Venture region. Blue-winged Teal estimates for some years
were excluded for Wisconsin (1981, 2004 and 2005) and Minnesota (1976 and 2002) due to survey
abnormalities / late spring migration; data points for these years were generated using population estimates
from surrounding years.
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Figure 3. Population trends of A) Wood Duck and B) Blue-winged Teal are moving in opposite
directions in the Upper Mississippi River and Great Lakes region based on Breeding Bird Survey data,
19662003 (Sauer et al. 2004). Areas of increasing populations are represented in blue and decreasing
populations in red.

Although not a NAWMP priority, Giant Canada Geese are one of the most
common waterfowl species breeding in the JV region. Because of their versatility in
nesting and brood-rearing sites, habitat is not considered to be limiting. Likewise,
Trumpeter Swans use a variety of open water wetlands, including large Beaver ponds, for
reproduction. Populations of this species continue to grow across the northern half of the
JV region and also are not considered limited by habitat.

Waterfowl abundance in the region during fall migration and winter depends on
continental and local breeding population size, breeding habitat quality and subsequent
recruitment, and migration behavior. General “migration corridors” have been identified
across the region (Bellrose 1980), with dabbling ducks and geese largely moving north
and south. Many of the diving ducks and Tundra Swans also move diagonally (west and
east) during their north-south migration. Thus breeding habitat conditions from Ontario
to Alaska can influence flights of migrating ducks and Tundra Swans in the JV region,
whereas spring weather and habitat conditions on the Hudson Bay coast largely govern
abundance of Interior Canada Geese. However, fall and winter weather (e.g., snow and
ice conditions) can greatly influence waterfowl abundance in the JV region on an annual
basis.

Availability of high-energy food resources, coupled with warmer weather and the
adaptability of some species, appears to be resulting in increased numbers of waterfowl
spending at least a portion of the winter in the JV region. Based on MWI, the region now
accounts for >10% of Mallard (15%), Canvasback (20%), Common Goldeneye (25%),
and Merganser (25%) wintering populations. Black Ducks are an exception to the trend,
as this species has declined significantly in western and central portions of its wintering
range while remaining stable or increasing in the northeastern U.S. and southern Canada
(Link et al. 2006). The JV region now accounts for about 5% of Black Ducks recorded
during the MWI, down from 15% in the 1970s.
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Use of abundant agricultural fields, particularly those containing waste grain and
winter wheat, has benefited migrating and wintering Canada Geese, Mallards, Tundra
Swans, and Trumpeter Swans. However, loss and degradation of healthy wetlands have
likely reduced regional carrying capacity for other species of migrating waterfowl,
especially diving ducks. Migration stop-over sites along the Illinois River, Detroit River,
Lake Erie, and portions of the Mississippi River once supported much greater use than is
currently recorded (Martz et al. 1976, Bellrose et al. 1979, Bookhout et al. 1989,
Korschgen 1989, Havera 1999); declines in use by Lesser Scaup and Canvasback are
most dramatic. Historic wetland composition and waterfowl energetic carrying capacity
were recently evaluated for the Illinois River Valley (Stafford et al. 2007). Surprisingly,
total food energy available to waterfowl was not significantly different over three time
periods dating back to 1939. However, significant degradation and loss of quality
permanent marsh and deep water wetlands (i.e., diving duck habitat) was documented,
and declines in food energy from this community type was largely offset by increases in
non-persistent emergent vegetation wetlands (i.e., moist soil plant communities).

In general, declines in diving duck use of regional wetlands are attributed to
decreases of important foods (e.g., Wild celery (Vallisneria americana) and Fingernail
Clams; Sphaeriidae) that coincided with a variety of factors, including increased
pollution, sedimentation, and exotic plant invasions as well as altered hydrology. An
estimated 72% decline in wild celery tubers in the lower Detroit River between 1950 and
1985 resulted in potential loss of 147,000 feeding days for Canvasbacks and 241,000
days for Redheads (Schloesser and Manny 1990). In addition to habitat loss and
degradation, disturbance by recreational boaters in the lower Great Lakes (Martz et al.
1976, Knapton et al. 2000) and Upper Mississippi River may displace diving ducks from
preferred feeding and resting areas. More recently, invasion of lakes and large rivers by
the exotic Zebra Mussel (Dreissena polymorpha) has had unclear impacts on waterfowl.
High infestations by these filter feeders typically results in increased water clarity and
resurgence of submerged aquatic plants, in addition to a new invertebrate food resource.
However, mineral and contaminant concentrations in Zebra Mussels can be high (Custer
and Custer 2000, Petrie et al. 2007), and they have been associated with the loss of native
mussel species.

Whereas the large rivers and inland lakes of the JV region provide critical
waterfowl migration habitat, the Great Lakes coastal zone also is very important. Its vast
natural communities are relatively intact in the northern part of the region but
increasingly influenced by development in the south. Seasonal and longer-term
fluctuating water levels in the Great Lakes (Figure 4) result in dynamic waterbird habitat
values over time. Changes in water levels encourage shifts in plant communities (Albert
2003) through lateral displacement (lakeward and landward shifts in plant community
location) and horizontal zonation (varied composition / height of adjacent plant stands),
especially vital to dabbling ducks.
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Figure 4. Lake Michigan-Huron yearly average water level from U.S. Army Corps of Engineers (2004),
1918-2003. Inset displays change in average monthly water level, 1918-2003.

Although the area and rate of wetland loss has slowed within the region in recent
years, agricultural conversion and urban and rural development continue to reduce the
amount of emergent herbaceous wetland (Ducks Unlimited 2005, Dahl 2006) potentially
available to waterfowl. Other less direct human-induced changes to the environment
degrade or at least alter waterfowl habitat. These factors include wetland acidification,
spread of exotic plant species, wetland type conversion, climate change, and other threats
(Appendix E). A warming climate may be causing the observed northward range
expansion of wintering waterfowl. In addition, declining Great Lakes water levels also
are partly attributed to warmer winters (greater evaporation on increasingly ice-free
lakes); declining water levels have resulted in significant recolonization and expansion of
coastal marsh since the mid-1990s. Finally, wetland and grassland restoration and
impoundment or pond creation (Dahl 2006) are examples of human influences providing
additional waterfowl habitat in some areas.

Biological Foundation

Assembling the biological foundation or underpinnings for conservation planning
included identification of waterfowl habitat needs and factors believed to limit
populations. These factors were then translated and quantified into landscape attributes
used in biological models describing expected species-habitat relationships. Population
goals and “deficits” (population goal — current population = population deficit) were
determined and JV focal species were selected for planning emphasis and habitat model
development. Implicit in this approach are simplifying assumptions regarding
relationships between species abundance, vital rates, and underlying habitat carrying
capacity. For example, we have not attempted to address factors such as sport harvest
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that may keep waterfowl abundance below habitat carrying capacity yet still in a
productive state relative to objectives for population harvest yields (Anderson et al.
2007). We also recognize limitations of using abundance to set habitat objectives, but
have adopted our approach in the absence of models predicting response of vital rates to
bird density under varying habitat conditions.

The quantity of habitat required by most species of waterfowl varies with the
quality of the habitat, and habitat needs change throughout the year. Density estimates
exist for some species, which can provide an indicator of the number of individuals a
particular cover type is known to support during different seasons. Using density
estimates, published data, and expert opinion of key site attributes required by each
species, biological models can be developed to generate habitat objectives predicted to
achieve population targets. Models using biological and spatial data to generate explicit
habitat objectives (i.e., what, where, when, and how much habitat is required) are
described in JV focal species and guild accounts (Appendices A and B).

Planning Framework

The purpose of this JV Waterfowl Habitat Strategy is to provide an action plan for
habitat conservation based on science and partnership. The plan is founded on the
NAWMP, but with boundaries, habitat conditions, conservation needs, and partner goals
characteristic of the JV region. Habitat objectives were linked to JV population goals
based on current understanding of population-habitat relationships of waterfowl that
breed, migrate, and or winter in the region. However, recommendations provided are
based on imperfect knowledge that we expect will improve as waterfowl conservation
activities are implemented and evaluated.

Designing landscapes to meet regional bird habitat conservation objectives is a
new science which has been described in a “five element process” (Will et al. 2005).
Once conservation partners have collectively identified priority birds and agreed on
population goals, remaining steps in the planning process included: 1) landscape
characterization and assessment, 2) bird population response modeling, 3) conservation
opportunities assessment, 4) optimal landscape design, and 5) monitoring and evaluation.
Although available information was incomplete and imperfect, these elements were used
to develop waterfowl habitat objectives and, more importantly, to initiate a process for
adaptive planning. Population status and goals were identified for several species
commonly breeding in the JV region or occurring during migration and or winter (non-
breeding). The five element process was applied primarily to a group of JV breeding
focal species and non-breeding guilds, but each represented a different community type
important to waterfowl during breeding and non-breeding periods.

Habitat objectives must be biologically-based, spatially explicit, and landscape-
oriented to most effectively support and sustain bird populations at goal levels.
Conservation partners work together to assess habitat conditions and ownership patterns,
evaluate current species distributions and bird-habitat relationships, and determine where
on the landscape habitat conservation effort can most efficiently be delivered to support

16



explicitly-stated population objectives. Objectives must be explicitly stated for
performance measurement and to develop a foundation for adaptive management.

Although identifying landscape trends important in influencing waterfowl
populations was part of this planning process, our ability to quantify waterfowl habitat
was limited by the digital spatial datasets currently available at the regional level (i.e.,
National Land Cover Data — NLCD and National Wetland Inventory — NWI). Moreover,
availability of some critical cover type data (e.g., NWI) was inconsistent across the JV
region and outdated (20-30 years-old).

Limiting Factors

A key assumption in waterfowl habitat conservation is that factors limiting
populations during specific life cycle events can be impacted through habitat
conservation programs. Identification of limiting factors and understanding ecological
relationships are essential when developing habitat goals, objectives, and conservation
strategies. Unfortunately, factors influencing population growth for most waterfowl
species occurring in the JV region are uncertain. Some information has recently been
made available on the relative sensitivity of breeding mallard populations (Hoekman et
al. 2006, Coluccy et al. 2008) to changes in vital rates, while additional research currently
underway will help inform conservation decisions about other species during the
breeding and non-breeding seasons.

Information from comparatively long-lived waterfowl species such as geese and
swans suggests that adult survival has the greatest impact on population dynamics
relative to other vital rates (Brault et al. 1994, Rockwell et al. 1997, Schmutz et al. 1997,
Coluccy et al. 2004). For most geese, hunting is the primary cause of mortality (Raveling
and Lumsden 1977, Krohn and Bizeau 1980) and harvest management is the primary tool
for managing goose populations within the JV area (see Mississippi Flyway Council
Canada Goose plans). Mallard population dynamics in the region appears to be most
sensitive to changes in habitat associated with duckling survival, followed by nest
success, renesting rate, and breeding incidence (Coluccy et al. 2008).

Breeding waterfowl may be excluded or in a state of population decline in areas
lacking specific landscape attributes. Breeding Blue-wing Teal, for example, are
distributed in Wisconsin according to the abundance and distribution of wetlands and
grasslands suitable for reproduction and the correlation is stronger with wetlands than
grasslands (R. Gatti, Wisconsin Department of Natural Resources, personal
communication). This species may be sensitive to the presence of forest cover and
declining where open (un-forested) landscapes are dwindling. Mallards appear to be
limited by wetlands, particularly brood habitat (Coluccy et al. 2008). Mallard duckling
survival in the Great Lakes Region was positively related to proportion of wetland area
vegetated and negatively related to proportion of forest cover within 500 m of ducking
locations, suggesting conservation efforts to improve duckling survival should be focused
on vegetated wetlands in lightly-forested areas (Simpson et al. 2007). Relationships
between nest success and landscape (upland and wetland) covariates in the Great Lakes

17



region also indicate Mallard nest survival is strongly negatively influenced by the
proportion of cropland within the nesting area (J. Davis, Ducks Unlimited, unpublished
data).

Wood Ducks are common across the JV region and depend on mature trees and
wetlands, especially forested wetlands, during reproduction. Hardwood forest expansion
and maturation across the eastern U.S. have positively influenced Wood Duck
populations, and the practice of providing artificial nest sites for this species is no longer
an effective habitat management technique at the landscape scale (Soulliere 1986,
19900). Hardwood forest area in the JV region is relatively stable and average tree age
and sizes (diameter) continue to increase, resulting in increasing natural cavity densities
(Figure 5). Relatively versatile in use of various wetland and deciduous forest types
(Bellrose and Holm 1994), Wood Ducks may be limited by something other than nesting
habitat. Availability of invertebrate rich wetlands for brood rearing has been suggested
as a potential limiting factor but this hypothesis has not been tested.
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Figure 5. Density of tree cavities considered suitable for Wood Duck nest sites based on 11 published
research projects conducted across the Upper Mississippi River and Great Lakes region, 1952—-1999.
Studies and locations (state) include: Dries and Hendrickson 1952 — A, Hartowicz 1963 — MO, Bellrose et
al. 1964, Weier 1966 — MO, Nagel 1969 — MN, Boyer 1974 — M1, Gilmer et al. 1978 — MN, Soulliere 1988
— WI, Robb 1986 — IN, Yetter et al. 1995 —IL, and Zwicker 1999 — IL.

Black Ducks do not appear limited by breeding habitat in the JV region. Their
range consists of northern forested wetlands and beaver ponds which are largely stable,
and Black Ducks successfully reproduce on sites with relatively low productivity
(Seymour and Jackson 1996). Mallard introgressive hybridization into the Black Duck
gene pool, probably as a result of mixed pairing, may be an important factor in the
western range population decline (N. Seymour, St. Francis Xavier University, personal
communication). Habitat conservation directed at protecting landscapes that currently
support breeding Black Ducks (albeit at low densities) may be more appropriate than
intensive efforts to increase recruitment at local scales (Petrie et al. 2000).

Habitat condition and availability during the non-breeding season can influence
survival and subsequent reproductive success (Heitmeyer and Fredrickson 1981,
Kaminski and Gluesing 1987, Raveling and Heitmeyer 1989, Barboza and Jorde 2002).
The abundance and accessibility of quality foods and adequate energy are considered key
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factors limiting waterfowl during migration and winter (Miller 1986, Conroy et al. 1989,
Reinecke et al. 1989), particularly duck species that depend on wetlands and open-water
sites. Conversely, species adapted to feed on waste grain in agricultural settings do not
appear to be food limited during fall in the JV region, however future changes in
agricultural practices may alter this assumption.

Waterfowl food resources produced in portions of the JV region are abundant
during fall for several dabbling and diving ducks (Korschgen et al. 1988, Steckel 2003,
K. Kenow, U.S. Geological Survey, unpublished data) and Canada Geese (Gates et al.
2001). Conversely, water quality and submerged plant and invertebrate communities
have become increasingly degraded in other areas (Stafford et al. 2007), limiting fall
nutritional resources for species relying solely on within-wetland foods. Although we
lack information regarding consistent availability of quality foods due to location and
disturbance, waterfowl demonstrate some flexibility when food supply is interrupted
(Barboza and Jorde 2002). For purposes of conservation prioritization in this plan, the
energetic carrying capacity of the landscape during fall is assumed to be adequate. We
recognize, however, the issue of fall food availability for obligate wetland foragers
deserves investigation.

Winter and spring food requirements necessary to optimize reproduction are not
well understood. Forage and non-agricultural foods appear to be essential sources of
protein and other nutrients during spring migration for Canada Geese (Gates et al. 2001)
and dabbling ducks (Raveling and Heitmeyer 1989) including Mallard, Blue-winged
Teal, and Wood Duck. Whereas waste grain is a critical food resource for some
waterfowl, there are nutritional drawbacks (Dubovsky and Kaminski 1994), and
conservation of natural food resources is essential.

Late winter and spring nutrition and survival may limit some species, particularly
Black Ducks, Lesser Scaup, and Canvasback, which rely little on agricultural landscapes.
However, there remains a paucity of information regarding the abundance and
availability of spring waterfowl foods in the JV region. Studies within the region
comparing availability of spring vs. fall waterfowl foods suggests fall foods exceed the
needs of waterfowl but spring foods were likely inadequate (Steckel 2003) and or
availability could be effectively increased via management (Greer 2004). Based on
current evidence, spring nutrition may have greater potential to limit duck populations
and should be a conservation emphasis. In some areas, however, other factors such as
habitat disturbance, quality, and juxtaposition add considerations beyond gross energy.

Habitat quality should be measured not only by the density of birds using a site,
but also the level of productivity and survival of those birds (Van Horne 1983). Altered
behavior, forage availability, and susceptibility to predation can affect local reproductive
success and subsequent population size. Likewise, land use can influence wetland quality
and values to breeding, migrating, and wintering waterfowl. For example, agricultural
practices affect the turbidity, prey base, and vegetation characteristics of adjacent
wetlands, all of which influence the wetland’s quality and ability to support waterfowl.
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Population Status and Goals

Population estimates and goals are essential for determining population deficits
and generating model-based habitat objectives. Breeding waterfowl population goals for
the JV region were not “stepped down” from NAWMP (2004) goals. JV regional
populations were relatively low during the 1970s (i.e., the NAWMP target period for
ducks). Therefore, goals were determined using more recent spring survey data
combined with input from state wildlife management agencies. Conversely, migration
and wintering goals were stepped down from the continental plan (NAWMP 2004) using
proportioning techniques to estimate the JV regional share of continental waterfowl use
(and habitat needs) during these seasons.

Quantifying breeding and non-breeding population goals and describing how best
to achieve these targets via habitat conservation are central components of this strategy.
However, planners must recognize establishing science-based habitat goals and
objectives is a relatively new process. Refinement in methodology is expected as
improved population and habitat data become available. Moreover, there are many
population influences outside the control of JV partners, thus population goals are best
viewed as guidelines for quantifying and targeting habitat conservation.

Breeding Goals

In order to develop breeding population goals for species in the JV region, current
population estimates and trends had to be determined. Estimates for breeding Mallards
and total ducks are readily available for Wisconsin, Michigan, and much of Minnesota
(USFWS 2007a). Mallards account for approximately half the ducks breeding in the JV
region, and populations generally have increased during recent decades (Figure 6).
Additional population data based on the WBPHS, including estimates for Blue-winged
Teal, Wood Duck, and Giant Canada Goose also are available for Wisconsin (Van Horn
et al. 2007), Michigan (Michigan Department of Natural Resources, unpublished data),
and much of Minnesota (Cordts 2007).

In recent years, JV Mallard populations have declined, and the current (2003—
2007 average) population estimate for the primary breeding area of the JV region is about
20% lower than the 10-year average whereas the total duck population estimate for the
same period is 15% lower (Figure 6). Blue-winged Teal are below 1970s peak
population levels. Wood Duck populations also appear to be stable or declining over the
JV region in recent years (Figure 2), but this species is difficult to accurately inventory.
Black Duck populations were likely much higher in the region before the WBPHS, but
actual estimates are unavailable. Breeding Black Ducks historically outnumbered
Mallards in Michigan (Pirnie 1935) but not in Wisconsin (Jahn and Hunt 1964).
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Figure 6. Mallard and total duck population estimates for primary breeding states in the Upper Mississippi
River and Great Lakes region based on the Waterfowl Breeding Population and Habitat Survey (WBPHS;
USFWS 20074a). The survey did not begin in Wisconsin until 1973 and Michigan until 1993; pre-survey
estimates for these states (WI 1968-1972 and MI 1968-1991) were extrapolated from Minnesota data using
the proportional distribution of mallards and total ducks during 1992-2007, when all three states completed
the survey.

Provisional breeding population goals were set for species that are relatively
abundant in the JV region with the intent of refining them as more information becomes
available. For planning purposes, current populations were determined with estimated
average abundance during the last five years (2003—2007). We used an interpolation and
regression technique comparing WBPHS and BBS data to generate population estimates
for JV areas outside the three primary breeding states, which conduct the WBPHS, and
for un-surveyed portions of Minnesota (Appendix F). Because current populations of
most breeding species are about 20% below peaks in recent decades and because current
monitoring techniques are unlikely to detect population change <20%, we used a goal of
20% increase for breeding species (Table 4).

Population goals are intended to be met under “average environmental
conditions,” thus maintaining current populations will require habitat conservation efforts
that consider periodic drought and wet cycles. State agencies that monitor environmental
conditions and have identified relationships with breeding waterfowl abundance may
wish to further refine state-level population goals. For example, the state of Michigan
established a breeding mallard goal of “420,000 with average Great Lakes water levels”
(D. Luukkonen, Michigan Department of Natural Resources, personal communication).
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Table 4. Population estimates, goals, and deficits by Bird Conservation Region (BCR)" for waterfowl
commonly breeding in the Upper Mississippi River and Great Lakes Joint Venture (JV) region. The JV
region largely consists of BCRs 22, 23, and the U.S. portion of 12 (35% of BCR 12). Portions of BCR 24
(19%), 13 (11%), and 28 (7%) also are within the JV boundary; waterfowl estimates for these BCRs are not
included when the area accounts for <1% of the JV regional population.

Current Deficit recovery
Species® and BCR population®  Population goal  Population deficit® distribution (%)
Wood Duck
BCR 12 165,000 198,000 33,000 27
BCR 23 215,500 258,600 43,100 35
BCR 22 197,600 237,120 39,520 32
BCR 13 4,800 5,760 960 1
BCR 24 24,500 29,400 4,900 4
BCR 28 4,900 5,880 980 1
Total 612,300 734,760 122,460 100
American Black Duck
BCR 12 6,000 7,200 1,200 86
BCR 23 1,000 1,200 200 14
Total 7,000 8,400 1,400 100
Mallard
BCR 12 328,900 394,680 65,780 31
BCR 23 485,100 582,120 97,020 45
BCR 22 215,300 258,360 43,060 20
BCR 13 21,700 26,040 4,340 2
BCR 24 12,700 15,240 2,540 1
BCR 28 8,700 10,440 1,740 1
Total 1,072,400 1,286,880 214,480 100
Blue-winged Teal
BCR 12 51,600 61,920 10,320 16
BCR 23 242,800 291,360 48,560 75
BCR 22 31,300 37,560 6,260 10
Total 325,700 390,840 65,140 100

Bird Conservation Regions: BCR 12 = Boreal Hardwood Transition, BCR 23 = Prairie Hardwood
Transition, BCR 22 = Eastern Tallgrass Prairie, BCR 13 = Lower Great Lakes / St. Lawrence Plain,
BCR 24 = Central Hardwoods, and BCR 28 = Appalachian Mountains.

°Several common breeding species are not included. Canada Goose, Trumpeter Swan, and Mute Swan
are common in some BCRs, but they are not considered habitat limited or their management is dictated
through a separate population plan (e.g., Mississippi Flyway Council plan). Poorly represented with the
Waterfowl Breeding Population and Habitat Survey (WBPHS), the Ring-necked Duck also is common
in northern areas of the JV region; a special survey in BCR 12 of Minnesota revealed an estimated
18,000 breeding Ring-necked Ducks (Minnesota Department of Natural Resources, unpublished data).
“Current populations = 2003—2007 mean estimate. BCR 12 and 23 estimates were based on average
densities determined from the WBPHS (Michigan, Wisconsin, and Minnesota), multiplied by the area in
the BCR. BCR 13, 22, 24 and 28 estimates were based on North American Breeding Bird Survey
relative abundance adjusted to density estimates from the WBPHS (see Appendix F for methods).
Population goals call for a 20% increase, reflecting population peaks in recent decades.

“Population deficit = population goal — current population.
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Migration and Wintering Goals

Ten NAWMP priority species stage in the JV region during migration and seven
of these also winter in the region (Table 2). In order to link regional migration and
wintering habitat goals to continental population goals we used multiple sources of
survey data. We began with NAWMP continental spring population estimates based on
averages for the period 1994-2003 (NAWMP 2004:22-32), referred to in this strategy as
the “current continental estimate” for migration and winter habitat planning. Waterfowl
abundance for most species was relatively high during this period. Using a continental
(vs. only mid-continent / “traditional survey area”) goal was logical considering
waterfowl distribution and primary migration corridors.

The number of each species to be accommodated during migration was calculated
using the proportion of U.S. harvest (average for 1980—1999) occurring in the JV region
(Table 5). For example, 22% (based on harvest) of the 13 million North American
Mallards (average 1994-2003 continental breeding population, NAWMP 2004) is
predicted to be accommodated in the JV region during migration, thus a migration goal
for this species was established at 2.89 million birds (13,000,000 x 0.222 = 2,886,000).
This approach assumes fall and spring migration patterns are similar, which is inaccurate
for some species. It also assumes distribution of harvest roughly reflects distribution of
birds during migration; however, harvest distribution can be influenced by regulations
(MFCTS 1998).

Winter population goals were determined in a similar manner, except that data
from the MWI was substituted for harvest data (Table 5). Again using Mallards as an
example, the 13 million NAWMP continental spring estimate was multiplied by the
average proportion wintering (14% for 1996-2005) in the JV region based on the MWI,
resulting in a wintering population goal of 1.82 million (13,000,000 x 0.14 = 1,820,000).
We acknowledge the MWI provides only a crude estimate of wintering duck abundance
and distribution. Weaknesses in both harvest and MWI apportioning approaches must be
addressed in future iterations of the strategy.

Following recruitment, fall populations are larger then spring populations,
however spring migration habitat was assumed to be more limiting then fall, thus the
“population bottleneck™ for migration habitat planning. Waterfowl needs during fall
were assumed to be accommodated if spring and winter requirements identified in this
strategy are fulfilled. However, conditions outside the JV region influence the
distribution and abundance of migrating waterfowl during individual years. Therefore,
carrying capacity (vs. bird counts) will be a more appropriate measure of goal
achievement for migration/wintering habitat.

Current continental breeding waterfowl populations are relatively high with the
exception of Lesser Scaup, American Black Duck, and Northern Pintail. These species
have declined and population deficits can be established for them (Table 6). In addition
to maintaining current carrying capacity, migration/wintering habitat restoration
objectives will be developed in an effort to increase carrying capacity (i.e., eliminate the
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deficit) for JV non-breeding populations currently below NAWMP goals. Migration and
wintering goals were apportioned across the JV region using harvest and MWI data.

Table 5. Migration and wintering population estimates for waterfowl species common in the Upper
Mississippi River and Great Lakes Joint Venture (JV) region. Migration estimates were generated from
1980-1999 JV regional harvest proportions® multiplied by continental population estimates (NAWMP
2004), except for swans which were based on expert opinion. Winter estimates were generated from 1996—
2005 JV regional Mid-winter Inventory proportions multiplied by the continental population. Numbers are
shown in thousands.

Harvest Mid-winter Inventory Population estimate
Region Region® v

Species® U.S. Total % U.S. Total %  Continental Migration Winter
Light Goose (Snow and Ross’) 962.8 75.9 7.9 3,5359 458.8 13.0 4,664.2 368.5 606.3
Canada Goose 1,366.6 372.3 272 3,835.0 1,106.2 28.8 6,000.0 1,632.0 1,728.0
Mute Swan No harvest 23.6 64 270 20.0 10.6 5.4
Trumpeter Swan No harvest 42 0.3 8.2 23.6 24 1.9
Tundra Swan No harvest 179.9 1.4 0.8 186.3 40.0 1.5
Wood Duck 1,071.5 2957 27.6 323 0.8 2.5 4,600.0 1,269.6 116.4
Gadwall 792.8 75.3 9.5 2,018.2 8.5 0.4 3,900.0 370.5 16.4
American Wigeon 563.8 67.7 12.0 1,119.1 2.7 0.2 3,100.0 372.0 7.6
American Black Duck 183.3 30.4 16.6 261.7 20.1 7.7 910.0 151.1 69.9
Mallard 3,666.1 813.9 222  5,440.7 772.7 14.2 13,000.0 2,886.0 1,846.4
Blue-winged Teal 677.2 125.3 18.5 157.3 0.2 0.1 7,500.0 1,387.5 10.2
Northern Shoveler 338.6 22.7 6.7 762.2 3.6 0.5 3,800.0 254.6 17.7
Northern Pintail 503.9 31.7 63 2367.1 20.5 0.9 3,600.0 226.8 31.2
Green-winged Teal 1,213.4 151.7 12,5 1,839.8 2.0 0.1 3,900.0 487.5 42
Canvasback 53.1 119 224 298.9 52.5 17.6 740.0 165.8 130.0
Redhead 117.0 27.8 238 445.1 29.2 6.6 1,200.0 285.6 78.6
Ring-necked Duck 399.9 128.8 322 514.0 11.8 23 2,000.0 644.0 46.0
Greater Scaup 46.4 123 265 162.5 6.2 3.8 800.0 212.0 30.5
Lesser Scaup 297.9 88.2  29.6 920.7 35.1 3.8 4,400.0 1,302.4 167.7
Surf Scoter 14.9 1.0 7.0 39.2 0.0 0.0 600.0 42.0 0.1
White-winged Scoter 13.4 14 107 39.2 0.0 0.0 600.0 64.2 0.1
Black Scoter 7.2 1.0 13.3 26.1 0.0 0.0 400.0 532 0.0
Long-tailed Duck 14.0 0.9 6.7 8.0 0.6 7.3 1,000.0 67.0 73.0
Bufflehead 125.9 40.5 322 162.5 11.3 6.9 1,400.0 450.8 96.9
Common Goldeneye 60.2 212 352 117.9 306 259 1,345.0 473.4 348.9
Hooded Merganser 58.7 22.8 38.9 58.3 11.5 19.8 350.0 136.2 69.2
Common Merganser 12.3 34 277 166.9 33.0 19.8 1,000.0 277.0 197.7
Red-breasted Merganser 16.2 3.1 193 39.7 79 198 250.0 483 49.4
Ruddy Duck 35.6 6.9 19.5 187.9 0.5 0.3 1,102.0 214.9 3.0

Total 12,612.6  2,433.9 19.3 24,7639 2,6344 10.6 72,391.1 13,895.7  5,754.5

*Region total based on average 1980-1999 harvest (NSST 2000) in Bird Conservation Regions 12, 22, and
23, plus partial harvest based on land area in BCRs 13 (25%), 24 (20%), and 28 (7%). U.S. total harvest
was the sum of average 1980—1999 harvest for all BCRs except those in Alaska and Hawaii.

"Region Mid-winter Inventory total based on states within USFWS Region 3 (Illinois, Indiana, Iowa,
Michigan, Minnesota, Missouri, Ohio, and Wisconsin).

‘Species with combined Mid-winter Inventory total counts were separated based on estimated percentage of
continental population within combinations: Greater Scaup = 15%, Lesser Scaup = 85%; Surf Scoter =
37.5%, White-winged Scoter = 37.5%, and Black Scoter = 25%; Common Goldeneye = 85% and Barrow’s
Goldeneye (not included above) = 15%; Hooded Merganser = 22%, Common Merganser = 63%, and Red-
breasted Merganser = 15%.
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Table 6. Change in estimated continental population size for waterfowl species migrating and wintering in
the Upper Mississippi River and Great Lakes Joint Venture region.” Current populations (1994-2003) and
deficits were determined to generate total migration/wintering conservation needs for “maintenance and
protection” (to accommodate current populations) and “restoration and enhancement” (to restore carrying
capacity for population deficits).

Species 1970-1979 1994-2003 Deficit Restoration target (%)
Lesser Snow Goose 2,742,000 2,490,800 0

Ross’s Goose 400,000 619,00 0

Cackling Goose (TGP) 292,600 421,900 0

Canada Goose 1,675,000 2,180,300 0

Mute Swan na 20,000 0

Trumpeter Swan 1,462 2,430 0

Tundra Swan 82,000 103,400 0

Wood Duck 3,000,000 4,600,000 0

Gadwall 2,000,000 3,900,000 0

American Wigeon 3,500,000 3,100,000 400,000 13
American Black Duck 1,400,000 910,000 490,000 54
Mallard 11,000,000 13,000,000 0

Blue-winged Teal 5,800,000° 7,240,000 0

Northern Shoveler 2,000,000 3,800,000 0

Northern Pintail 7,000,000 3,600,000 3,400,000 94
Green-winged Teal 3,000,000 3,900,000 0

Canvasback 600,000 740,000 0

Redhead 900,000 1,200,000 0

Ring-necked Duck 1,000,000 2,000,000 0

Greater Scaup 1,200,000° 800,000 400,000 50
Lesser Scaup 6,300,000° 4,400,000 2,400,000 55
Surf Scoter 800,000 600,000 200,000 33
White-winged Scoter 700,000 600,000 100,000 17
Black Scoter 500,000 400,000 100,000 25
Long-tailed Duck 2,700,000 1,000,000 1,700,000 170
Bufflehead 1,000,000 1,400,000 0

Common Goldeneye 1,275,000° 1,345,000 0

Hooded Merganser 330,000° 350,000 0

Common Merganser 945,000 1,000,000 0

Red-breasted Merganser 225,000 250,000 0

Ruddy Duck 700,000 1,102,000 0

*The 1970s estimates are from the NAWMP (1998) and 1994-2003 estimates are from the 2004
NAWMP update, except for swans and geese. Trumpeter and Tundra Swan and goose population
estimates are from time periods 1995-1998 and 2001-2003. A Mute Swan population estimate was
not available (na) in the 1998 NAWMP. Canada Goose population estimates (and goals) from the
NAWMP (20012003 average) for primary populations using the JV region total 2,180,300 (goal =
1,675,000): Southern James Bay = 95,200 (100,000), Mississippi Valley = 325,200 (375,000), Eastern
Prairie = 220,300 (220,000), and Mississippi Flyway Giants = 1,539,600 (1,000,000). These
populations are managed via Mississippi Flyway Council harvest strategies.

®The 1970s Blue-winged and Cinnamon Teal total population estimate multiplied by 0.97 for an
estimate of Blue-winged Teal based on proportional estimate for 1994-2003.

“Total 1970s Scaup (Lesser and Greater) population estimate multiplied by 0.15 for an estimate of
Greater Scaup and 0.85 for an estimate of Lesser Scaup based on proportional estimate for 1994-2003.
Total 1970s Scoter (Surf, White-winged, and Black) population estimate multiplied by 0.40 for an
estimate of Surf Scoter, 0.35 for an estimate of White-winged Scoter, and 0.25 for an estimate of Black
Scoter based on proportional estimates for 1994-2003.

“Total 1970s Goldeneye (Common and Barrow's) population estimate multiplied by 0.85 for Common
Goldeneye based on proportional estimate for 1994-2003; Barrow’s not presented.
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"Total 1970s Merganser (Hooded, Common, and Red-breasted) population estimate multiplied by 0.22
for an estimate of Hooded Merganser, 0.63 for an estimate of Common Merganser, and 0.15 for an
estimate of Red-breasted Merganser based on proportional estimate for 1994-2003.

Focal Species

Due to the large number of waterfowl species occurring in the JV region, a
smaller subset of “JV focal species” was chosen for emphasis in this conservation
strategy. Four species were selected for habitat planning and population monitoring
during the breeding season, and seven species were selected for population monitoring
during non-breeding periods (Table 7). Habitat objectives for migration and wintering
birds were based on energy requirements for all waterfowl using the region, but species
were grouped into assemblages or guilds with similar feeding habitat requirements (Root
1967) to develop migration and wintering habitat objectives.

Table7. Upper Mississippi River and Great Lakes Joint Venture region waterfowl focal species selected for
habitat planning and monitoring.

Breeding habitat Non-breeding habitat
Wood Duck Tundra Swan
American Black Duck Wood Duck
Mallard American Black Duck
Blue-winged Teal Mallard
Blue-winged Teal
Canvasback

Lesser Scaup

The use of focal species is a conservation assessment “shortcut,” reducing the
number of models required for developing habitat objectives for a full suite of species. In
effect, a single JV focal species was selected to represent a general cover type used by
multiple species of waterfowl for breeding. Likewise, monitoring results based on
breeding and migrating/wintering JV focal species are assumed to reflect the suite of
species they represent. However, the assumption that other species will respond similarly
to habitat protection, restoration, and management must be evaluated.

The criteria for selecting breeding JV focal species included 1) stable or declining
population, 2) high importance of the JV region to the continental population, 3)
representative of a primary cover type (e.g., Mallard and hemi-marsh), 4) some
understanding of factors limiting the population, and 5) potential to monitor populations.
Non-breeding season focal species were selected based on 1) regional importance
(significance of JV region to species), 2) representative of a primary cover type, 3) ability
to identify and manage for a habitat-limiting factor, 4) potential for monitoring, and or 5)
migration chronology. Using species guilds allowed calculation of energy requirements
for all migrating and wintering waterfowl in primary cover types used by these species.

The Mallard was selected as a key breeding focal species because of its relative

abundance, wide distribution and availability of ecological information, including
recently completed research on Great Lakes Mallards. In addition, the Mallard is
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unmatched in recreational importance and regional stakeholder interest. Populations of
Blue-winged Teal, American Black Duck, and Wood Duck depend on the JV region to
varying degrees. Characteristics of nesting and brood-rearing habitat are largely unique
for these three species. Breeding Mallards, on the other hand, are more general in their
needs and may be accommodated by breeding habitat for other waterfowl. Because
breeding Black Duck distribution in the JV region is becoming increasingly limited, the
Ring-necked Duck was identified as a potentially viable substitute if limiting factor(s)
and adequate monitoring can be established. The Ring-necked Duck has a similar range
in the JV region, inhabits northern wetlands, and is more abundant than the Black Duck.
Ring-necked Ducks appear to be declining within the primary breeding range of the JV
region (C. Roy, Minnesota Department of Natural Resources, unpublished data) despite
increases in populations elsewhere in their range.

Mallard, Black Duck, Blue-wing Teal, and Wood Duck have different habitat
requirements and varied diets during migration and winter. Because of their importance
and distribution during migration staging, they also were the logical dabbling duck focal
species for non-breeding habitat planning. Diets and nutritional needs of diving ducks
also are diverse, and food resources may be a critical factor limiting this group.
Canvasback (largely herbivores) and Lesser Scaup (largely carnivores) were selected as
non-breeding season diving duck focal species because of their extremes in diet
preference.

The JV region provides vital stopover locations for migrating Tundra Swans, also
selected as a JV focal species for the non-breeding period. Their primary use of
submerged aquatic vegetation in deep water marsh and their growing reliance on corn
stubble and winter wheat fields sets them apart from other focal species. Finally, several
populations of Canada Geese depend on the JV region (NAWMP 2004), but they do not
appear to be habitat limited during breeding (Giants) or migration (Southern James Bay,
Mississippi Valley Population, and Eastern Prairie Population). These birds are managed
via harvest strategies developed by the Mississippi Flyway Council in population-specific
management plans. However, conservation efforts targeted at JV focal species will
provide habitat values for Canada Geese occurring in the region.

Biological Models

Biological models that combine digital spatial data of land cover and population
surveys can be used to target conservation as well as translate population objectives into
habitat objectives. However, waterfowl behavior and habitat requirements change with
the seasons and birds may use different areas for courtship, nesting, brood rearing, post-
breeding molt, migration staging, and wintering. Moreover, availability of suitable
wetlands will vary seasonally and among years depending on past and current wetland
water budgets. Thus, habitat models for waterfowl vary among species as well as within
spatial and temporal scales.

Preliminary spatially-explicit habitat models have been developed for breeding JV
focal species (Appendix A) and non-breeding guilds (Appendix B) to guide regional
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waterfowl planning. Limited population information and lack of high resolution digital
cover-type data hampered development of more rigorous models. Much of our waterfowl
knowledge is based on dabbling ducks, particularly the Mallard. We assumed other
upland-nesting ducks would respond similarly to environmental and ecological
conditions that impact Mallard vital rates unless additional information was available.
Likewise, length of stay for most species during migration and winter is largely
unknown, thus use-day and non-breeding habitat objectives were based on several
assumptions. Use day estimates were generated using predicted numbers of each species
occurring in the region multiplied by their estimated duration of stay during non-breeding
periods (Appendix G). We attempted to enhance assumption validity with available
literature and survey data.

Waterfowl habitat has been characterized at the nest site, wetland,
wetland/grassland complex, upland, and landscape levels. Considering the resolution of
available spatial data for the region, waterfowl may best be categorized for planning by
guilds and their preference for various wetland and open-water communities during the
breeding and non-breeding seasons. Although some species have more specific habitat
requirements than others, a general landscape design can be formulated to accommodate
waterfowl groups. Using the information available, we divided waterfowl into general
community or cover types most used during the breeding and migration/winter seasons
(Table 8). More specific characteristics of quality habitat and preferred landscapes have
been described in breeding focal species and non-breeding guild accounts (Appendix A
and B).

Table 8. General wetland community” preferences for breeding and non-breeding waterfowl occurring in
the Upper Mississippi River and Great Lakes Joint Venture (JV) region. Names in bold are JV focal
species emphasized in planning and monitoring; some focal species occur in multiple community
categories but only the most commonly used cover type was identified.

Shallow semi- Marsh with
Wet meadow with Wet mudflat / moist-  permanent marsh, associated shrub /
open water soil plants hemi-marsh Deep water marsh forest Extensive open water
Breeding season
Blue-winged Teal Mallard Black Duck Wood Duck
Northern Shoveler Canada Goose Mute Swan Common Goldeneye
Gadwall Trumpeter Swan Hooded Merganser

Green-winged Teal =~ Redhead
Ring-necked Duck
Migration and wintering season

Blue-winged Teal Black Duck Tundra Swan Canvasback

Northern Shoveler Mallard Snow/Ross’ Goose Lesser Scaup

Northern Pintail Wood Duck Canada Goose Redhead

Green-winged Teal Gadwall Mute Swan Greater Scaup

American Wigeon Trumpeter Swan White-winged Scoter

Ring-necked Duck Black Scoter
Hooded Merganser Long-tailed Duck
Ruddy Duck Bufflehead

Common Goldeneye
Common Merganser

Red-breasted Merganser

*Wet meadow with open water = seasonal wetlands with herbaceous vegetation mixed with pockets of
semi-permanent shallow open water. Wet mudflat / moist-soil plants = non-forested wetland with dynamic
hydrology and areas of exposed mudflat; summer growth of annual seed-producing plants (moist-soil
species) is typically flooded in fall and spring. Shallow semi-permanent marsh, hemi-marsh = marsh <1 m
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deep with herbaceous cover and persistent standing water most years; typically a mosaic of emergent
vegetation and open water. Deep water marsh = open water 0.5—1.5 m deep mixed with areas and borders
of emergent vegetation; submergent vegetation common in openings. Marsh with associated shrub/forest =
mixed emergent marsh and open water with nearby shrub or forest; typically marsh and woody cover is
<0.1 km apart; often a riparian system. Extensive open water = open water areas of the Great Lakes, large
rivers, and inland lakes with water depth 1-9 m.

Great Lakes Mallard Models

Great Lakes Mallard Models have been recently developed for female Mallard
populations in the northern portion of the JV region and southern Ontario (Hoekman et
al. 2006, Coluccy et al. 2008). These models identified vital rates with high potential to
influence population growth (L).” They also provided insight into how variation in
specific vital rates may contribute to variation in A. Model results derived from study
areas in Indiana, Michigan, Ohio, and Wisconsin suggest vital rates associated with the
breeding season accounted for 63% of variation in A while survival of females outside the
breeding season accounted for 37% of the variation. Vital rates explaining the greatest
amount of total variation during the breeding season were duckling survival (28%) and
nest success (17%), followed by renesting intensity (9%) and breeding incidence (5%).
In contrast, models developed for Mallards in agricultural areas of southern Ontario
suggested that population growth was most sensitive to changes in nest survival, followed
by non-breeding survival, adult breeding survival, and duckling survival (Hoekman et al.
20006).

Although some results of these two Great Lakes Mallard studies conflict, habitat
work aimed at the breeding season should result in the greatest gains in A and ultimately
the size of the Mallard breeding population. More specifically, conservation efforts that
improve duckling survival should receive primary emphasis and those that improve nest
success should generally receive secondary emphasis. In areas with expansive crop
coverage and abundant wetlands suitable for brood rearing, this order may be reversed.
Furthermore, there is a need to better understand factors that influence non-breeding
season survival considering it collectively accounts for significant variation in A.

Studies estimating and interpreting contribution of vital rates to Mallard
population growth (i.e., sensitivities) have assumed no co-variation among vital rates and
that population growth is density independent. However, Mallard nest success and
duckling survival may covary (e.g., Pearse and Lester 2007) and there is evidence
supporting density dependent recruitment in mid-continent and eastern Mallards
(USFWS 2007b). Further, estimates of “process” variation have been generated over
relatively short (i.e., <5 years) time frames; if Mallard vital rates vary with respect to
environmental conditions over longer periods (e.g., regional wetland hydrologic
conditions), then short-term studies may miss dynamics important in understanding
population response to habitat conservation efforts. Although much is known about
Mallard population dynamics, efficiency of future habitat conservation efforts may be
improved with additional long-term study.
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Relationships between duckling survival rates and landscape features in the Great
Lakes region suggest Mallard duckling survival is positively related to the proportion of
wetland area classified as vegetated and negatively related to the proportion of forest
cover within brood rearing areas (Simpson et al. 2007). Conservation efforts aimed at
increasing Mallard duckling survival should focus on restoring and maintaining wetlands
with mosaics of emergent vegetation and open water in sparsely forested areas.

Parameter estimates from duckling survival and nest success models have been
incorporated within a Great Lakes Mallard Model using a Geographic Information
System (Ducks Unlimited Great Lakes/Atlantic Regional Office, unpublished data). The
model was developed to 1) prioritize areas within the region for protection, and 2)
develop landscape-specific restoration and management prescriptions. This model can
also be used to predict current Mallard A based on existing landscape condition, to
identify population “source” (A > 1) and “sink” (A < 1) areas, and to recommend habitat
treatments to increase A (see http://glaro.ducks.org/HEN/glhen.htm). Although the model
is based on a single species, it can be expanded to include other breeding areas and
species within the JV region once reliable input data are available.

Habitat Goal and Objectives

The goal of this strategy is to “establish efficient habitat conservation to
maintain or increase carrying capacity for priority waterfowl species consistent with
continental and JV regional population objectives.” Habitat objectives are linked to
desired populations for breeding JV focal species and non-breeding guilds (Appendix A
and B). This approach was necessary to target limited partner resources in strategy
development, and to generate measurable objectives, thus setting the stage for
performance measurement, evaluation, and adaptive management. Habitat objectives
generated for JV focal species and migration guilds are assumed to reflect and
accommodate the needs of all waterfowl commonly using the region. However,
continued refinement of this strategy is planned with periodic adjustment of habitat
objectives as new biological and environmental information is integrated into our model-
based decision process.

JV partners will employ an array of habitat conservation tools, including
protection, restoration, and enhancement in working to achieve strategy goals. An
increasing emphasis in selecting from various management options is the duration of
benefits. Limited availability of funding has forced JV partners to take a more business-
like approach to conservation, evaluating cost relative to the expected long-term return on
investment. A primary interest in this planning effort is to identify target areas and
landscape prescriptions that provide high long-term benefit for waterfowl populations at
relatively low cost. Actual land values and other economic factors will be incorporated
into future iterations of the strategy to help increase benefit/cost recommendations.

“Maintenance and protection” (e.g., acquisition and conservation easement)

includes actions that seek to maintain existing habitat features and sustainable
ecosystems, although plant and wildlife communities may be dynamic over time.
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“Restoration and enhancement” includes actions that return habitat features that have
been lost or degraded, and occasionally creating new waterfowl habitats that serve as
ecological equivalents to lost habitat. “Intensive management” is a type of enhancement
but generally requires annual efforts to reach a desired habitat condition (i.e., the system
is not self-sustaining, such as a flooded moist-soil management unit). These actions
improve habitat conditions for waterfowl beyond what would occur in the absence of
management and are most often suited to areas of the JV region where remaining natural
waterfowl habitat is limited.

Habitat protection objectives reflect the needs of current breeding and non-
breeding populations, whereas restoration and enhancement objectives were generated
based on population deficits (Table 4 and 6). Breeding habitat targets were established
using models with perceived limiting factors (Appendix A), the missing landscape
features preventing population growth. Migration and wintering habitat objectives were
developed using a bioenergetics model (Appendix B) based on the assumption food
energy (i.e., lipids, carbohydrates, and protein) is the primary factor limiting waterfowl
populations during the non-breeding period. Objectives for both breeding and non-
breeding are provided at the JV regional, BCR, State, and StatexBCR area (polygon)
scales. Breeding habitat objectives were based on current population estimates for these
units. Non-breeding objectives (Appendix B)are stepped-down from continental
population estimates via area proportioning using two approaches: 1) Habitat objectives
calculated for populations using each BCR for migration-staging were subdivided by
state area into StatexBCR polygons, and 2) wintering habitat objectives, which were
calculated for each state, were subdivided by BCR into StatexBCR polygons.

Calculated Non-breeding Objectives

The model used to calculate non-breeding habitat objectives consisted of three
components: a regional population goal for each species, energy demand per individual,
and energy supply per unit area.

Non-breeding population goal. Desired regional populations of species commonly using
individual cover types during migration and winter were converted to use-day goals for
these groups (Appendix B). We assumed food availability in fall was not a limitation,
and non-breeding use day estimates were calculated for spring and winter only. The
cover type of greatest importance, based on a need for nearly 390 million waterfowl use
days, was shallow marsh (Table 9), followed by extensive open water (297 million).
Moist-soil plant (91 million) and deep marsh (45 million) were also important to ducks
and swans. Canada Goose use is substantial during the non-breeding season, with an
estimated 392 million use days (Giants = 270 million, Interiors = 122 million). However,
migrating and wintering geese largely use agricultural landscapes to feed and deep marsh
and open water to roost. Geese were not considered habitat limited and we assumed they
will be accommodated by habitat provided for other species.
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Table 9. Spring migration and winter use-day goals (current needs + deficit needs) for species commonly
occurring in the Upper Mississippi River and Great Lakes Joint Venture (JV) region. Numbers are based on
continental population estimates (average for 1994-2003, NAWMP 2004) and estimates of the duration of
stay in the JV region during each season (Appendix G).

Use days
Guild/foraging habitat Species Spring Winter Total
Wet mudflat / moist soil plants
Blue-winged Teal 41,625,029 0 41,625,029
Northern Shoveler 7,633,091 0 7,633,091
Northern Pintail 19,686,675 0 19,686,675
Green-winged Teal 21,939,032 0 21,939,032
Total 90,883,827 0 90,883,827
Shallow semi-permanent marsh
Wood Duck 38,083,080 10,476,180 48,559,260
Gadwall 11,137,685 0 11,137,685
American Wigeon 12,658,056 0 12,658,056
American Black Duck 10,455,602 9,585,437 20,041,039
Mallard 129,691,043 167,383,620 297,074,663
Total 202,025,466 187,445,237 389,470,703
Deep water marsh
Mute Swan 954,000 484,200 1,438,200
Trumpeter Swan 216,000 175,410 391,410
Tundra Swan 1,000,000 0 1,000,000
Ring-necked Duck 19,336,412 4,221,450 23,557,862
Hooded Merganser 6,125,873 6,150,870 12,276,743
Ruddy Duck 6,437,548 274,050 6,711,598
Total 34,069,833 11,305,980 45,375,813
Extensive open water
Canvasback 7,443,585 11,702,970 19,146,555
Redhead 12,849,990 7,121,070 19,971,060
Greater Scaup 14,301,019 3,996,135 18,297,154
Lesser Scaup 60,578,203 23,400,009 83,978,212
White-winged Scoter 3,374,657 12,004 3,386,661
Black Scoter 3,001,785 7,875 3,009,660
Long-tailed Duck 8,193,905 16,597,629 24,791,534
Bufflehead 20,298,