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Pathways for Bioaccumulation

Hypothesized Mercury Pathways for Song Birds feeding on Invertebrates
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y Indicator Species for Terrestrial Ecosystems .
Red-eyed Vireo

ten JBE" & ¥
Insectivores are widespread
across the landscape ~
necessary to understand the role
t these species may represent
ards to the health of the
ding environment
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Palm Warbler




Indicator Species for Terrestrial Ecosystems
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Indicator Species for Terrestrial Ecosystems
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Methylmercury Bioaccumulation within Montane,
Terrestrial Foodwebs

Do mercury concentrations in songbirds and invertebrate, prey species change
with respect to elevation, aspect and seasonal variation in high-elevation,
terrestrial foodwebs on Whiteface Mountain?

e Mercury deposition 2-5x
higher in high-elevation, boreal

forests as compared to
surrounding low-elevation,
hardwood forests
~Miller et al. 2005




Methylmercury Bioaccumulation within Montane,
Terrestrial Foodwebs

...”( s

STUDY SITES 2009-2010

13 StUdy Sites Between ' - § o, ’,}L‘ .- ' -_ﬁ';:-‘.:ﬁr-'r-:;sﬁo-
450 m - 1400 m | P e

¢

L

- WFE075!

= WFE 1200 |
/ WFE. 1300 '
;
Fous :::j_‘\/j,_-) ‘.'
e NGENAC0:
£ =

: s
WFW, 140074

e ;
el
. WFW 1300;
WFW 1150 !

WEW 900

-~ WEwi7ool

WFW 600 o %_._’.a:;a, 4 P P e i

¥
7 e v
B 7 o . ez

* : i r image USDA Farm Service Agsncya’-y‘;'.
Sen A g ailoes el iR I R T R & 2010 Google

-Google
4.365625° lon -73.890460° eley 958 m Eye ait 1.'1.03&£m

Imagery Date: May 4, 2009




STUDY DESIGN

TEMPORAL PATTERNS

Early Summer (early -June)
Mid Summer (early-July)
Late Summer (early-August)

BIOTIC SAMPLES

Thrush Family
Invertebrates

ASPECT

East vs. West




Elevation Patterns — Mercury Exposure in Thrush Species
Whiteface Mountain: 2009 - 2010

Coniferous/ Bicknell’s Thrush
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Patterns- Mercury Exposure in Boreal Songbird Species: Mercury conce
higher for all species sampled on the West side of Whiteface mountain, wi
ception of Red-eyed Vireo, Bicknell’s Thrush and White-throated Sparro

Blood Mercury Values (ppm) for Songbird Species on East and West Side of Whiteface
Mountain: 2009-2010
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onal Patterns - Mercury Exposure in Boreal, Forest Species: Bicknell’s and H
ush show a decrease in Hg concentrations during the field season, while Swains
Thrush shows a slight increase.

Blood Mercury Values (ppm) for Boreal Songbird Species on Whiteface Mountain: 2009-
2010.

L4

M Bicknell's Thrush

H O @

a @ y =-0.0003x + 0.1426
£ ® R2=0.0147
£0.15

3 o N o

o . ® Hermit Thrush

= ® d 2

3 ., . e y = -8E-05x + 0.0784
c > R2 = 0.0029

c ® o

= ®

>

J:._-.I_!,
o . ’ ﬁ ¢ Swainson's Thrush

0.05 4._L._.
o o : L) y = 0.0003x + 0.0351

R2=0.0079

180
Julian Day



' Methylmercury Bioaccumulation within Sphagnum ‘
Bog and Northern Hardwood Forest Foodwebs

 How does mercury bioaccumulate from the base of the terrestrial food chain to
top predator, songbird species?
Do mercury concentrations in biota vary between Sphagnum bog and adjacent,
northern hardwood forests due to differences in mercury cycling?
o Are there detectable seasonal and species-specific patterns within and between
study sites?




Methylmercury Bioaccumulation within Sphagnum
Bog and Northern Hardwood Forest Foodwebs

Study Sites — 2008, 2009, 2011
Spring Pond Bog
Massawepie Mire
Bloomingdale Bog
Madawaska Flow

Spatial Sampling
Sphagnum Bog vs Hardwood Forest

Temporal Pattern
Early Season - Late May
Mid Season — Late June
Late season — Late July

Species Comparisons

Bog Birds: Palm Warbler, Lincoln’s Sparrow,
Nashville Warbler

Forest Birds: Ovenbird, Hermit Thrush
Red-eyed Vireo



3reeding Songbirds: 2008-2009. Palm warblers and Red-eyed vireos had the highest H
entrations compared to other species. These species may be at higher risk to the impac
Hg contamination than other associated bog and forest species.

Blood Mercury Values (ppm) for Songbird Species at Bloomingdale Bog, Madawaska Flow,
Massawepie Mire and Spring Pond Bog: 2008-2009
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Mean Blood Mercury (ppm, ww)

ury Exposure by Habitat Type: 2008-2010. At all sites, Bog species were elevated
ent, forest species. Hardwood forests adjacent to bog habitats have forest songbird:

higher mercury levels than those documented in the Whiteface study.
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Blood Mercury Values (ppm) for Sphagnum Bog and Forest Songbird Species at
Bloomingdale Bog, Madawaska Flow, Massawepie Mire, Spring Pond Bog (2008-2009) and
Whiteface Mountain (2009-2010).
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asonal Patterns - Mercury Exposure in Sphagnum Bog Species: Lincoln’s Spar
W a decrease in Hg concentrations during the field season, while Nashville and P
Warbler show slight increases.

Blood Mercury Values (ppm) for Sphagnum Bog Songbird Species at Bloomingdale Bog,
Massawepie Mire, Madawaska Flow and Spring Pond Bog: 2008 - 2009
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onal Patterns - Mercury Exposure in Forest Species: All species show decrea
cury concentrations during the field season, which may be linked to seasonal di
shifts and mercury concentrations in selected prey species.

Blood Mercury Values (ppm) for Forest Songbird Species at Bloomingdale Bog,
Massawepie Mire, Madawaska Flow and Spring Pond Bog: 2008 - 2009
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CONCLUSIONS

* Montane ~ High elevation songbirds had elevated
Hg levels as compared to low-elevation songbirds

» Habitat Type ~ Bog-obligate songbirds had
higher Hg levels than nearby forested species.
Reinforced by BRI efforts relating high Hg levels to
bog habitats

 Species Patterns ~All bog and forest sites
identified certain species with higher Hg exposure — §
Yellow Palm Warbler and Red-eyed Vireo

« Sphagnum Bog Influence ~ Elevated Hg levels in
forest songbirds suggest that Sphagnum bog systems
are driving high Hg levels in biota within the
iImmediate and surrounding environment

» Further research needed to better characteri
dynamics of mercury cycling through se
terrestrial foodwebs
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