Abstract

Because eastern U.S. breeding bird populationsheay
suffering the negative effects of multiple stresssuch as
habitat fragmentation, acidic and mercury (Hg) dépmn, as
well as other human-caused environmental chaniges, t
effects of air pollutants on thrushes breedingdrtireastern
forests are examined. Focal species include thedWbeush
(Hylocichla mustelinpand Bicknell's ThrushGatharus
bicknell). The Wood Thrush is experiencing rangewide
decreasing population trends with particularly ptaeclines
over much of the Northeast. Because the Bickn@ligish's
habitat is restricted to mountain tops where cland fog
acidic and Hg deposition occur, in addition to eased
precipitation due to orographic effects, this spediastrates
the effects of high levels of both acidic and Hgagtion. In
2005, we collected bird blood, soil and invertebrsamples
from 11 sites in New York and Pennsylvania to fest
mercury and calcium content. In 2006, we are cbiig the
same set of samples from 33 sites across New Eshghsew
York and the Appalachian Mountains south to Greabig/
Mountains National Park. We show results for aad

bird levels from preliminary studies from sesecsites.

Introduction

The atmospheric deposition of sulphur (S) and Hgthe
potential to have negative landscape-level impaetbird
populations. Sulphur deposition or acid rain hegatively
impacted parts of northeastern North America fonyna
decades. Hg methylation by sulfate-reducing anaerob
bacteria that convert non-toxic inorganic mercug)(into
toxic organic hyl y (MeHg) is dul:
environments. Acidic environments are also typjcpbor in
calcium (Ca), and Ca-rich prey are needed by maulg bo
successfully reproduce. Further, both the uptakitiae
effects of Hg are increased by ingesting many €aprey
items. Insectivorous birds in acidified areas otmtains and
potentially bog habitats are thus particularly syible to the}
combined impacts of air pollutants because theyoathigh
trophic levels (e.g., susceptible to biomagnifimabf Hg),
are dependent on Ca-rich prey items for breedirgy, a
potentially more lethargic because of elevatedévgls
during a time when they require more energy to fipdcific
Ca-rich prey items, which when combined has themta!
synergistic impact of reducing overall productivétyd
survival.
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Research Objectives

(1) Describe a previously undocumented terrestagthpay
linking atmospheric deposition of Hg with the
bioaccumulation of converted MeHg into the bloodbiofls.

(2) Document the causative pathway linking acid-ion
deposition, soil-Ca depletion, reduction in Ca-rich
invertebrate prey, and reduced reproductive fitire$srds.
(3) Test for negative effects of these atmosphenilufants
on physi ical indi such as fluctuatit y
and DNA fragmentation.

(4) Empirically model the effects of these multipteessors,
as well as measures of landscape-level forest fagation,
on the distribution, habitat suitability, and pogtidn
response of focal bird species throughout theigearto test
for the presence of synergistic, or multiplicatirgeraction
terms.

Networking Objectives

(1) Develop and implement a new monitoring progréire,
Appalachian Mountain Mercury Network (AMMN), to qutép Hg
inputs to sensitive forested habitats that receigh S and Hg
loading.

(2) Integrate AMMN with nationwide Hg measurememtsbiotic and
biotic ecosystems to monitor changes in Hg levets time.

(3) Network with other avian monitoring projects Bies the Cornell
Lab of Ornithology's (CLO) Birds in Forested Landpes (BFL),
Vermont Institute of Natural Science’s Mountaindatch
(MBW), and Partners in Flight (PIF) to determine #ffects of
elevated Hg and lowered Ca availability on prodlitgt presence
and density of birds.

Outreach/Policy
Objectives

(1) Provide information
that could potentially
link major Hg
emission sources
from the Ohio River
Valley with
atmospheric
deposition in New
York, New England
and across the
Appalachian Mtns.

(2) Products of our
research will be
communicated to the
lay public and [ ———
legislators via printec ety el i+
material and ) e 'Tgumm'vg:m;w.
i PR
websites. ‘ ek e

(3) Disseminate
conservation-related
findings directly to
public agencies, land l\x%ﬁ;
managers, and
private [andowners. - carioon generated from New York Times article

and provides insight on how the general public
perceives and understands the science that is
being collected.
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Figure 2: Our current study is comprised of sites across Begland and
New York south to Great Smoky Mountains NationakPa

Note: Inadiditon to these stes,

‘Omithology. with funding by
NYSM-BRI

Methods

Sampling efforts include high and low elevatioresiacross the stud
region. Sites are not randomly chosen and insteathased on
known ir ion on thrush pi , logisti i i and
site-based partnerships. Thrushes and other imsemis birds are
sampled from mid June to early August using mis reconjunctiol
with playback tapes and thrush decoys. Each bibamsled, sampled
for blood and feathers, and then measured. Soilrestitebrate
samples are collected from each site.

Results

Pilot field efforts for the sampling of songbircbbH, invertebrate prey, and soil were conductezDipv
and 2005. Results of songbird blood Hg levels aeiged. Hg and Ca levels in several compartment
are still pending. Results indicate compellingdevice that MeHg uptake in forest songbirds is great
than previously understood. Current emphasis ismaferstanding Hg and Ca levels in thrush species
(Figure 3). Wood Thrush and Bicknell's Thrush témdhave higher blood Hg levels vs. other thrushes
and thrush individuals in high el i ter i blood Hg levels than those at lower
elevations (Figure 4). Blood Hg levels are welbleactual effect levels that are estimated to b®>
ppm (based on ongoing dosing studies). Based gnpveliminary data sets, the relationship between
soil and thrush blood indicate that the Wood Thituah a greater Hg body burden in acidic soils
(Figure 5) and individuals with high Hg body burddend to be associated with areas that have low
organic soil Ca availability (Figure 6). Note theary does not follow these trends.

Figure 3. Blood Hg levels from 11 sites in New York and Peiwaia for six thrush species.
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Figure 4. Blood Hg levels of six thrush species at PlateawiMain, New York (note biood Hg

levels are in ppb)
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Preliminary Conclusions

1. Methylmercury is available to higher trophic leeeganisms, including insectivorous songbirds
feeding in aquatic systems as well as those iatistterrestrial systems.

Mercury deposition is likely greatest at highveléons and correlates with MeHg
concentrations in the Bicknell's Thrush. (Figur& B are from “Mercury Connections: The
extent and effects of mercury pollution in nortiteas North America”).

Large Hg sources (i.e., >500 Ibs/yr) in muchhef éastern US are primarily outside of New
England and New York. Local impacts (i.e., thosenim a 50 mile radius) cover large areas
of several states, such as Pennsylvania.

Estimated Total Mercury Deposition in
Northeastern North America

Figure 8. Relationship of

thrush blood Hg and

modeled literfall Hg for 21

mountains in 8 areas; based on

Rimmer et al. 2005,

14:223-240.
Figure 9. Red circles depict 50 mile radius and are based
onlocations of emission point sources > 500 bsiyr

Figure 7. Model by Miller et al. 2005, Ecotoxicology
14:53-70.

4. Habitats that are acidic likely create condiidat limit Ca availability and increase MeHg
availability to birds. Such conditions could leadmpacts at population levels (e.g., Wood Thrus|
breeding populations in NY have declined by 45%hiapast 20 years and the greatest declines
have occurred in the Adirondack Mountains (presemzkeconfirmed breeding) and Catskill
Mountains (confirmed breeding); Figure 10).
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Figure 10. Data and maps from the NY Dept. of Enwonmental Conservation Breeding Bird Atlas




