
WLF 419 - Waterfowl and Wetlands Ecology and Management
Lecture 4 - Foraging  Ecology
Next Time - Nutritional Ecology

! Long History of Studies of Waterfowl Feeding Ecology
" Early interest from economic impacts on agriculture
" 1885 Section of Economic Ornithology in Department of Interior

- field feeding of geese in 1880's in Manitoba
- Economic Ornithology precursor to US Fish and Wildlife

Service
" Pre 1960's

- studies largely limited to hunter shot birds
- did not frequently distinguish between age, sex, and reproductive

classes
- relied heavily on

gizzard content

" Post 1970 (Swanson and
Bartonek 1970)
- esophageal content

used to interpret:
# food use

relative to sex
# reproductive

status
# nutrient

dynamics
# site-specific

food abundance

From Welty (1982)

! How?
" Analysis of esophageal content
" Some fecal analysis for grazing species when collection is not possible



VolumeoffoodX
Totalvolumeoffoodsofsample(s)

" Metrics
- Frequency of occurrence

# What % of the sample (birds) had food item X?
# food selection when combined with data on availability

- Aggregate weight (dry) or volume
# Aggregate volume (or weight):

# Nutritional relationships
# Potential bias

* Rare foods in high volume in few individuals may
unduly influence estimates

* No replication?
* most appropriate when time spent searching for

prey limits food intake
- Aggregate percentage

# Aggregate weight or volume for each bird averaged over
all birds

# Equal weighting for each bird
# Assumption: Composition of diet is unrelated to size

distribution of food sample
* most appropriate when food-processing rates limit

food intake
# Nutritional relationships
# Most commonly used method today

! Why?
" Maintenance
" Energy Demands

- Migration
- Wintering

" Reproduction

! Properties
" Determined from proximate analysis
" Water
" Dry Matter



- Ash, Inorganic Mineral (e.g., calcium, phosphorus)
# Important for proper function of several systems

- Organic
# Protein

* Growth and Maintenance tissue
* Composed of Amino Acids

+ Nonessential - synthesized by body
+ Essential - dietary source

* Low energy
# Lipids

* Energy storage
# Carbohydrates

* Quick energy (glycogen)
* Excess stored as fat

# Fiber (e.g., cellulose)
* Some energy from fiber

" Gross Energy, Metabolizable Energy, and True Metabolizable Energy

Note: 1kJ = 0.239 kcal
From Fredrickson and Reid (1988)



! What?
" Ducks (mostly Aythyini and Anatini)

- Fall and Winter
# Meet energy demands of migration and weather
# Heavy use of plant material, particularly seeds (including

crops)
* Source of carbohydrates

From Korschgen et al. (1988)

# Agricultural foods
* High Availability
* Switch from natural sources based on foraging

efficiency?
* Complete (balanced diet)
* Some economic conflicts
* Permanent food source?
* Switch to more profitable crops
* Harvest efficiency

- Spring
# Major shift to macroinvertebrates during laying

* Highlighted importance of seasonal wetlands
# Surprising, given previous emphasis on fall diet and

gizzard content



# Much less foraging time for males 

From Krapu and Rienecke (1992)



- Summer
# Limited feeding by breeding female during incubation 
# Adults rely heavily on animal foods during brood rearing

From Krapu and Rienecke (1992)

# Ducklings 
* Mostly invertebrates during early development

Lesser Scaup From Krapu and Rienecke (1992)



" Swans and Geese
- Mostly herbivores
- Limited data on esophageal content in some cases
- Fall and Winter

# Heavy reliance on agricultural crops
* Exception; brant, emperor geese, and swans

# Change in winter distribution and migration corridors 

From Trost and Malecki (1985)

- Spring and summer
# Swans 

* Heavy reliance on plants
# Geese

* Most species rely on agricultural grains in spring



From Krapu and Reinecke (1992) 

* Nutrients gathered during spring (and winter)
imported to breeding grounds
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