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Targets:   Kingfisher       Tree Swallow       Screech-Owl
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Methods and Sample Size

27 Kingfisher nests found:
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200 swallow nest boxes monitored:
125 swallow nests (61 other nests)
99 adults banded, 505 chicks banded

100 owl boxes monitored:
1 nest
16 adults banded
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Fitness measures:

•Kingfisher: clutch size, % hatching, % fledging, 

•Swallow: above plus growth rates, fledgling mass 

Population measures:

40 replicated point counts (10 min, 100 m radius)

Non-target species measures:

Feather and blood Hg from 90 birds of 22 species
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SWALLOW:Total Hg ppm wet weight blood
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Kingfisher:Total Hg ppm wet weight blood
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OWL: Total Hg ppm wet weight blood
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WREN: Total Hg ppm wet weight blood
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BLUEBIRD: Total Hg ppm wet weight blood
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SONG SPARROW: Total Hg ppm wet weight blood
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ROUGH-WINGED SWALLOW: 
Total Hg ppm wet weight blood
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CARDINAL: Total Hg ppm wet weight blood
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CATBIRD: Total Hg ppm wet weight blood
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Reproductive Success:
Kingfisher (estimates)
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Preliminary  Results of 40 Censuses
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Tentative Summary of Results:

•kingfishers, swallows, owls, wrens, bluebirds 
have Hg levels that are of concern

•other species may be similar: waterfowl, 
waterthrushes, flycatchers, titmice, any 
insectivore or carnivore

•some songbirds have levels <1.0 ppm (cardinal, 
sparrow, catbird)

•swallows and kingfisher nestlings had low Hg 
and fledged at high rates

•no un-recoverable change in bird communities*
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FOLLOW-UP FIELDWORK

Sample kingfishers: Crimora - Port Republic
•adult blood
•a few eggs

Increase sample size of a few non-target species
•aquatic food chain
•high levels in preliminary samples
•sample at reference sites?

Collect eggs for Hg
•swallow
•owl



BIG QUESTION #1

Why do wrens have higher Hg than kingfishers?

Hypothesis - Hg is entering the terrestrial food web



BIG QUESTION #1

Why do wrens have higher Hg than kingfishers?

Hypothesis - Hg is entering the terrestrial food web
1. Are floodplain forests/pastures the major methylation sites? 

2. Is Hg widespread in plants and herbivorous insects?

3. Is songbird Hg coming mainly from spiders and Odonates?

4. What food chain length or niche puts a species at risk?

5. How many other species are bioaccumulating?

6. Can terrestrial habitat be altered to reduce bioaccumulation?

7. Songbirds are often sentinel species…what else is at risk?



First step: FOOD CHAIN

•Collect prey items from bluebirds, wrens and swallows
•Record foraging locations and time budgets
•Collect potential prey from each species foraging areas
•Determine total Hg and methyl Hg loads in diet



BIG QUESTION #2

Do these blood Hg levels have adverse effects?

Hypothesis - Effects occur after young leave the nest



BIG QUESTION #2

Do these blood Hg levels have adverse effects?

Hypothesis - Effects occur after young leave the nest
1. Does blood Hg rise after feather growth stops? 

2. Does even low Hg in chicks cause learning/foraging deficits?

3. Are nestlings of high Hg parents at competitive disadvantage?

4. Do they survive the summer but die before breeding?

5. Does high Hg in adults reduce chance of attracting a mate?



First step: Post fledging Hg levels and overwinter survival

•Track fledglings (owls?) until after feather growth stops
•Record changes in blood Hg and physical condition



First step: Post fledging Hg levels and overwinter survival

•Track fledgling Hg (owls?) until after feather growth stops
•Record changes in blood Hg and physical condition

•Erect MORE swallow nestboxes
•Compare return rates and condition of swallows raised on 
contaminated and reference sites when they return in 2006




