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Waterfowl & Wetlands @ ESF



Waterfowl and Wetlands at SUNY ESF:

Courses We Teach

Ornithology – every Spring

Ecology and Management of  Waterfowl – Fall every other year (odd years)

Wetlands Conservation and Management for Wildlife - Spring every other year (even years)

Wetlands Monitoring and Assessment – Field Course – Summer every other year (even years)



Waterfowl and Wetlands at SUNY ESF:

Hands-on experiences

Unique field 

experiences

Waterfowl banding



Waterfowl and Wetlands at SUNY ESF:

Honors, MS, MPS, PhD (not just ducks!)



Waterfowl and Wetlands at SUNY ESF:

Collaborations and Placement of  Graduates



International Collaborators

United States Collaborators

Where we work



Waterfowl and Wetlands @ ESF 
Student Placement Since 2017

Graduate School Placement

Job Placement

USFWS

USDA NRCS

NYS Dept. of Environmental Conservation

Forbes Biological Station

KS Dept. of Wildlife,
Parks, and Tourism

U of Wisconsin-Stevens Point

U. Of Missouri

TN Wildlife Resources Agency

University of Florida

University of Delaware

Virginia Tech

Ducks Unlimited

WEST Consultants

USDA Wildlife Services

Winous Pt. Marsh 
Conservancy

Barker Ranch Ltd.

Ducks Unlimited

South Dakota State University

Delaware Div. of Fish and Wildlife

Virginia Dept. of Wildlife Resources

Washington Dept. of  Fish and Wildlife

Indiana University of PA

Université de Montréal

TN Tech

Delta Waterfowl Foundation

USFWS



Migratory Bird Basics

White-crowned sparrow range map

Species migrate between 
breeding and non-breeding 
areas

Understanding habitat on 
breeding, migration, and 
non-breeding areas is vital 
to ensure their life history 
requirements are met



Migratory Bird Basics

Species migrate between 
breeding and non-breeding 
areas

Understanding habitat on 
breeding, migration, and 
non-breeding areas is vital 
to ensure their life history 
requirements are met

Summer tanager range map



Migratory Bird Basics

Species migrate between 
breeding and non-breeding 
areas

Understanding habitat on 
breeding, migration, and non-
breeding areas is vital to 
ensure their life history 
requirements are met

Some are harvested like the 
American wigeon – 600,000 
per year in the U.S. alone

American wigeon range map



Migratory Bird Basics

Species migrate between 
breeding and non-breeding 
areas

Understanding habitat on 
breeding, migration, and non-
breeding areas is vital to 
ensure their life history 
requirements are met

Mourning dove harvest 
about 11 – 9 million 
annually!

Mourning dove



Migratory Bird Basics

North America has 
relatively large govt 
jurisdictions which 
makes coordinated 
efforts easier than in 
Europe.



Roots of Bird Conservation Movement
The Market Hunting Years





W. Grimes. 2009. “Appetite City: A Culinary History of  New York” 



• Feathers for women’s hats 
had an equal impact on 
different birds

• the number of birds being 
killed in Florida alone 
each year was as high as 
five million.



• Forest and Stream magazine 
was an early and influential 
advocate for the elimination of 
spring shooting, and in 1894 
the publication declared that 
the sale of game should be 
outlawed. The magazine's 
editor, George Bird Grinnell, 
was a prolific writer and avid 
hunter who helped bring 
together sportsmen, other bird 
enthusiasts, and the scientific 
community in support of new 
wildlife conservation laws.

https://www.ducks.org/conservation/public-policy/the-

migratory-bird-treaty-centennial

https://www.ducks.org/conservation/public-policy/the-migratory-bird-treaty-centennial




• Florence Merriam Bailey, who as 
a Smith College student in 1886 
organized a local chapter of the 
Audubon Society, combined their 
activism with work that pushed 
others to appreciate the beauty of 
birds in their natural habitats. 
Bailey’s Birds Through an Opera-
Glass, published in 1899, helped 
non-experts spot, identify and 
appreciate bird life, and over the 
course of her ornithology career 
she’d write six birding books 
focused primarily on birds of the 
southwestern United States.



Long Point Company By-laws June 7, 1881



Migratory Bird Treaty 1918

• Prior versions

• Weeks-McLean Act 1913

• 1916 (Canada and US)

• Economic reasons – insect 
control for food for the war 
effort

• Proponents

• National Audubon Society

• Camp Fire Club of America

• Boone and Crockett Club

• Prominent business leaders

 e.g. Henry Ford

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=mkD3Y_Ht55p6VM&tbnid=NLjDpDCTDYLLDM:&ved=0CAUQjRw&url=http://www.caller.com/news/2012/sep/09/sentencing-hearing-for-citgo-migratory-bird-act/&ei=-FZLUa-JDcS7ygG2goGoBw&bvm=bv.44158598,d.dmQ&psig=AFQjCNFh8uSBBbqM2flXM2_W6P0x5adXFg&ust=1363978352363573


Migratory Bird Treaty 1918
• In order to authorize the "taking" of 

waterfowl and other migratory birds, 
the law established the first federal 
hunting seasons and bag limits along 
with a permit system for scientific 
collections. In addition, it protected 
threatened species such as the wood 
duck, and banned market hunting, 
spring shooting, and the use of 
shotguns larger than 10-gauge.

• 1919- Missouri v. Holland, 
the high court upheld the 
MBTA

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=mkD3Y_Ht55p6VM&tbnid=NLjDpDCTDYLLDM:&ved=0CAUQjRw&url=http://www.caller.com/news/2012/sep/09/sentencing-hearing-for-citgo-migratory-bird-act/&ei=-FZLUa-JDcS7ygG2goGoBw&bvm=bv.44158598,d.dmQ&psig=AFQjCNFh8uSBBbqM2flXM2_W6P0x5adXFg&ust=1363978352363573


Environmental Movement

• Birds in the environmental 
movement

https://www.scientificamerican.com/article/rachel-carson-silent-spring-1972-ddt-ban-birds-thrive/

https://www.scientificamerican.com/article/rachel-carson-silent-spring-1972-ddt-ban-birds-thrive/


Environmental Movement

• Nixon creates EPA

• Clean Air and Clean Water 
acts

• Nixon’s Endangered Species 
Act of 1973 that all 
endangered species —
including grasses, flowers and 
trees — were included on the 
list.

https://time.com/5345913/endangered-species-act-history/

https://time.com/5345913/endangered-species-act-history/


Migratory Bird Law
• Incidental Take

https://www.natlawreview.com/article/revocation-trump-administration-s-migratory-bird-treaty-act-

rule-takes-effect

https://www.natlawreview.com/article/revocation-trump-administration-s-migratory-bird-treaty-act-rule-takes-effect


Migratory Bird Law
• Bald and Golden Eagle Protection Act of 1940 + amendments

• prohibits anyone, without a permit issued by the Secretary 
of the Interior, from "taking" bald or golden eagles, 
including their parts (including feathers), nests, or eggs.

https://www.fws.gov/law/bald-and-golden-eagle-protection-

act#:~:text=The%20Bald%20and%20Golden%20Eagle,)%2C%20nests%2C%20or%20eggs.

https://www.fws.gov/law/bald-and-golden-eagle-protection-act#:~:text=The%20Bald%20and%20Golden%20Eagle,)%2C%20nests%2C%20or%20eggs


Migratory Bird Law
• Endangered Species Act – initially 

1966

• Definitions of T and E 

• Broadly applied the term “Take” 
prohibitions

• Required Federal agencies to use 
their authorities to conserve listed 
species and on those of “Special 
Concern”

• Made matching funds available to 
states with cooperative agreements

https://www.fws.gov/library/collections/endangered-species-act-milestones

https://www.fws.gov/library/collections/endangered-species-act-milestones


North American Waterfowl Mgmt Plan
• Initially in 1986 - https://nawmp.org/

• Many revisions thereafter – model for conservation partnerships 

https://nawmp.org/


North American 
Waterfowl Mgmt
Plan

• 2012 revision included 
people as the 3rd leg of the 
stool along with healthy 
waterfowl populations and 
conservation of habitat for 
waterfowl



North American Wetlands Conservation Act
• The funding vehicle to 

meet NAWMP objects

• This model has worked 
for waterfowl

• BUT – other birds are 
not doing as well



North American Wetlands Conservation Act

• Decades of dedicated funding for habitat 
conservation made possible by quality 
science 



Priority areas

1986

2012



Joint Ventures

• Broad geographic areas 
with similar ecology, 
species, and threats

• Each Joint Venture 
functions independently 
and develops their own 
priorities and strategic 
plans unique to their 
region.



Joint Ventures

• Broad geographic areas 
with similar ecology, 
species, and threats

• Each Joint Venture 
functions independently 
and develops their own 
priorities and strategic 
plans unique to their 
region.

Upper Midwest and Great Lakes JV



Joint Ventures • Each Joint Venture functions independently 
and develops their own priorities and 
strategic plans unique to their region.



How many acres and where?

• Priority species

• Representative species

• For waterfowl - Three components
1/ Regional population goal for each species

2/ Energy demand per individual

3/ Energy supply per unit area of  wetland

“Thunderstorm map” that uses county level harvest 
distribution and hydric soil availability to determine
areas of greatest restoration value



How many acres and where?

• Priority species

• Representative species

• For waterfowl - MORE components
1/ Ducks

2/ Recreation

3/ Water Quality

4/ Great Lakes Coast



Duck use days

• Residency time × abundance

So 100 ducks for 10 days =

1,000 Duck use days (DUDs)



Daily Energy 
Requirements

358.32 kcal/day

130.80 kcal/day



DUD X DER = Duck Energy Days Needed

• True Metabolizable Energy

• Determine how many acres are 
needed to satisfy the animals 
you plan on supporting for X 
number of  days

• Help provide an objective 
decision-making framework 
for where and when to provide 
habitat



Decision support tools – habitat models



The State of Birds

https://www.stateofthebirds.org/2022/wp-content/uploads/2022/10/state-of-the-birds-2022-spreads.pdf



The State of Birds

https://www.stateofthebirds.org/2022/wp-content/uploads/2022/10/state-of-the-birds-2022-spreads.pdf



The State of Birds

https://www.stateofthebirds.org/2022/wp-content/uploads/2022/10/state-of-the-birds-2022-spreads.pdf



The State of Birds

https://www.stateofthebirds.org/2022/wp-content/uploads/2022/10/state-of-the-birds-2022-spreads.pdf



The Flyways
AdministrativeBiological



Flyway Structure

Two components:

- Technical Section (biologists)

- Game and non-game sections

- Flyway Council (directors)

One official representative per state, province, or territory in each flyway

USFWS flyway representative and assistant 

Associate members from the USFWS migratory bird office and joint ventures



Why have Flyway Councils and Tech Sections?

Migratory birds are a shared resource across states and 
countries

All states  and provinces are stakeholders

Harvest parity is important

Dual regulatory authority
However - USFWS ultimately responsible for the management of 
Migratory birds 

Fosters collaboration between federal agencies, states, and 
provinces



Beyond the flyways…

Service Regulations Committee

- comprised of USFWS directors

- each flyway has two representatives to present 
recommendations

Joint Ventures

- non-regulatory

- 14 habitat oriented, 3 species oriented

- fund research and habitat improvement





The challenge

Recover the T&E species while keeping the common species common



Application of Migratory Bird 
Ecology and Management



distributions of  ducks, geese, and swans, which
• Influences foraging pressure by waterfowl by latitude

• Influences opportunity to encounter waterfowl

• Influences waterfowl harvest

• Influences the economy and conservation dollars

WEATHER influences the….



Weather Severity Indices

For Mallards in Missouri, 

published in 2010 as a 

Cumulative WSI

Calculated daily and selected as 

maximum between two 

waterfowl surveys



• For Mallards, 

Cumulative WSI

Schummer et al. 2010 JWM

0.40

Weather Severity Indices



• For Mallards, 

Cumulative WSI

Schummer et al. 2010 JWM

Weather Severity Indices

0.40
Increasing Abundance



• For Mallards, 

Cumulative WSI

Schummer et al. 2010 JWM

Decreasing Abundance

Weather Severity Indices

0.40



• For Mallards, 

Cumulative WSI

Schummer et al. 2010 JWM
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WSI = 5.1 WSI = 5.3 WSI = -4.3

WSI = -10.1
WSI = -9.0

WSI = -7.1 WSI = -9.6

PC1 and Cumulative WSI

-Temperature

- # days < 0◦ C

-Snow depth

- # days with > 1” snow

WSIMean

- Mean Temp. between 

two surveys

- # days < 0◦ C

-Snow depth

- # days with > 1” snow

Mallard Black duck Pintail

GW Teal Shoveler

Gadwall Wigeon

Weather Severity Indices

Van Den Elsen 2016



Decreasing abundance

Increasing abundance

Few to no new migrants

WSI Web Application Data Output

http://gisweb.ducks.org/wsi/app/

32 km x 32 km resolution

http://gisweb.ducks.org/wsi/app/


-- Available at LCC, JV, Flyway, or State spatial scales --

-- Outputs daily km2 > WSI threshold for AOI --



Decreasing Abundance

0.40 Treated Similar

Mean daily sq km> WSI threshold for 

Oct-Nov-Dec (OND) and Nov-Dec-Jan (NDJ)
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Changes in WSI - Mississippi & Atlantic Flyways 
1979 – 2013

Nov-Dec-Jan for Mallard, Black Duck, PintailEXAMPLE:

• Available area for ducks to winter increased annually by 

2,866 sq km 
• Or 96,798 sq km, 1979 - 2013

• Using mean of  1,572.70 duck use days/sq km for UMRGLJV

• 152,234,215 DUDs or 

An additional 1,654,720 ducks to feed each day

for this 92-day period, Nov through Jan

Schummer et al. 2017 Wildlife Society Bulletin



Thank you - Questions


