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Where is the production and availability
2 ofVeHg greatest?
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Summary
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Perch-loon based
5 hotspots ot L

eArea = 22,500 km?

AT N-

o
«10 areas of concern . &
| «Sig. finding as the . -
- premise of the current :
US EPA Cap-and-Trade -
Rule is that hotspots | | ? B
can not be created z;g
k)

Evers et al., 2007 BioScience 56:29-43




Hg sensitivity indices
The forest canopy total P < 30 ug/L
Ha d iti DOC > 4 mg/L
enhances Hg deposition. pH <6

ANC < 100 ueg/L

Y

total Ho Wetlands promote Hg transpor
deposiig i

Low productivitiy enhances
Hg concentration in biota.

Water level fluctuations
enhance methylation
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“Eoraging guilds

Geographic areas

figure 11z Mercury in Birds Across the Landscape

Fish-eating birds

Ecosystem:
Natural lake
Indicator:

Common loon
Mercury levels:
0.1 - 8.6 ppm

Ecosystem:

Small river

Indicator:
Common merganser
Mercury levels:

0.7 - 24 ppm

Ecosystem:

Reservoir

Indicator:
Bald eagle”
els:

Ecosystem:
Large river
Indicator:
Belred kingfisher
Mercury levels:
0.1 - 4.6 ppm

* Note:

Merciery comcentrations are in

aduelt blood, excepe for the
bald eagle and commaon rem
which are in juvenile blood,

o

Ecosystem:
MNearshore marine
Indicator:
Common tern®
Mercury levels:

Many bird species serve as good indicators of the availability of

methylmercury across the landscape. Pictured are preferred
indicator species,

Insect-eating birds

Ecosystem:
High elevation forest

Indicator:
Bicknell's thrush
Mercury levels:
Q10 - 080 ppm

Ecosystem:
Riverine forested wetland
Indicator:

thern waterthrush

levels:
0.30 = 160 ppm

g

Ecosystem:
Upl:
Indicator:

Wood thrush
Mere Is:

0.02 - 0.14 ppm

d foress

Indicator:

Tree swallow
Mercury levels:
Q.10 - 1.00 ppm

Ecosystem:

Estuary

Indicator:

Salemarsh sharprailed sparrow
Mercury levels:

. 0.20

= 170 ppm
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ffindings from a 10-
tudy indicate sig.
onship between
asing Hg levels and:

= 1. Physiological changes
=—"2. Abnormal behavior
~ = =3. Survival
~ 4. Reproductive success

Chicks fledged / Territoril pair

y =-0.0294x + 0.4802
r2=0.86

0.00 1 1 1 1 1 1 /I.\ 1

0195 05-7.0 10-7.5 15-20 20-.5 25-3.0 \3.0-3.5 >3.5

B. Some areas of the

Northeast Contain |Q|Q UlatiOn Female Loon Unit (FLU) equivalent (ug/g, ww)

sinks because of Hg _ LOAELs
, Blood = 3.0 ppm (ww)

Feather = 40 ppm (fw)
gg = 1.3 ppm (ww)

Evers et al., /n Press, Ecotoxicology; Burgess and Meyer, /n Press, Ecotoxicology
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Corrirnor) Eggpr=agdoieeltei\/ersiigeiszlfeizlso agoarent
in New York State

Avg # Chicks Fledged vs. Adult Loon Hg (ppm)
ort by N.

¥

5 based on
'ression models
€. Pattern of loon
= UCHVIty and Hg levels
== Sin IXI:ew York is very similar
— to Burgess and Meyer (In
press), where they found
50% fewer young were
produced at 3.45 ppm Average Adult Loon Hg (ppm)
(ww)

Average # Chicks Fledged
Annually/Adult Loon

3.0 4.0 5.0
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Relations 11[3 between egg a

3.50

LOAEL for Common Loon = 1.30 ppm m
3.00 .

.
2.50 -

LOAEL for Mallard = 1.0 ppm
(neurological)

2
2.00 -
LOAEL for Mallard = 0.80 ppm (overall)

Predicted blood Hg (ug/g, ww)

- 1.50 -
—— 2
— 1.00 -
— use of concern for Common Grackle = 0.40 ppm
0.50 - ¢
LOAEL for Ring-necked Pheasant = 0.20 ppm y=21115x +0.1118

r?2 =0.5034

I

1.4

I

0.6
Egg Hg (ug/g, ww)

I

0.8

I

1

I

0.4
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“Eoraging guilds

Geographic areas

figure 11z Mercury in Birds Across the Landscape

fish-eating birds

Ecosystem:
Natural lake
Indicator:

Common loon
Mercury levels:
0.1 - 8.6 ppm

Ecosystem:
Small river

Indicator:
Common merganser
Mercury levels:

0.7 - 24 ppm

w

Ecosystem:
Reservoir
Indicator:
Bald eagle”

els:

Ecosystem:

Large river
Indicator:
Belred kingfisher
Mercury levels:
0.1 - 4.6 ppm

Ecosystem:
MNearshore marine
Indicator:

Common tern®

* Note:
Mereury concentrations are in
adult blood, excepr for the

bald eagle and commaon tem Mercury levels:

which are in juvenile blood,

Many bird species serve @

s pood indicators of the availability of

methylmercury across the landscape. Pictured are preferred

icator specivs.

Insect-eating birds

Ecosystem:
Estuary

Indicator:

Mercury levels:
. 0.20

= 170 ppm

Ecosystem:
High elevation forest

Indicator:
Bicknell's thrush
Mercury levels:
Q10 - 080 ppm

Ecosystem:
Riverine forested wetland
Indicator:

thern waterthrush

levels:
0.30 = 160 ppm

g

Ecosystem:
Upl:
Indicator:

Wood thrush
Mere Is:

0.02 - 0.14 ppm

d foress

Indicator:

Tree swallow
Mercury levels:
Q.10 - 1.00 ppm

Salemarsh sharprailed sparrow




e Invertivores are 3#xy>> piscivores

O SudburyR., MA
W Holston R., VA

Belted Kingfisher Red-winged Belted Kingfisher Carolina Wren
(n=7) Blackbird (n=11) (n=13) (n=12)
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Total blood mercury (p
e
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2 i
Same species ] o
Same samples sizes —_|
Reference sites , T
Aquatic Terrestrial

Source of diet

Mercury iIs not just accumulating in aquatic-feeding birds
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be? ......Spiders are the keylimke™

Terrestrial Invertebrate
Herbivores (7)

B Total Mercury
@ Methyl Mercury

Aquatic Invertebrate
Detritivores (63)

Terrestrial Invertebrate
Predators (5)

Amphibians (13)

- _ Agquatic Invertebrate —
s : |
|
|
|

Predators (28)

Riparian Spiders (23)

Other Fish (41)

Trout (17)

Taxonomic/Trophic 0 50 100

Group Mercury concentration (ng/g)

Data from Jeff Loukmas, NYDEC
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W Percent of total Hg recovered )

0T

¢ Percent of Diet (gram s field

60 7 weight)

a0 T

-
o

Aranea Lepidoptera Orthoptera
Prey Group
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RESBININENUED|songhirdlindicators ofNEV/RGIFalTElieisms
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AN @ WA @ @ y vV U/ W

'_'es - Saltmarsh Sharp-tailed Sparrow

hagnum bogs — Palm Warbler

—

S Beaver pond wetlands - Rusty Blackbird

. _—

e

Northern Hardwoods — Wood Thrush

Emergent Wetlands — Red-winged Blackbird

Scrub-shrub/forested Wetlands — Carolina Wren




NESGEINRVEIVOres — bats are kel impacted ByaseEs well

Highest bat fur Hg level in a study at
Great Smokey Mtn. NP was ~ 10 ppm

250.0 +

200.0

Fur total Hg (ug/g, fw)

150.0 -

Eastern Pipestrelle Little Brown Bat

Hoary Bat Northern Long-eared Bat

Mean Fur Hg Concentrations

Indiana Bat

Mortality threshold 47.0 ug/g**

Adverse effects threshold 20.0
ug/g**

30 | _ T

Hg (ppm)

Main€ Main

*Bat (n=16) **Mink (n=92) **Qtter (n=69)



S blologlcal diversity being impacted by
| _hHg and other air pollutants?
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HEVACaN We track spatial and temporal
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NEVStanedardized approach
-~ National Mercury | Monitoring P “P'h
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constructed by externalseientists

o,

PNVEI==/ e sponsored plan recently Egc

:TOVIdES a blueprint for tracking
;-—m%patlal and temporal Hg trends
= W0 publications
ES&T paper
SIETAC pulliceiien “Monitoring
z‘he [esponse to changing Mercury  masonetal, 2005, 39(1):14A-22A
depasitian:
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Dermonstration of gl raeoVe Al el de =M SVIS T 1 ey Rl o5

7.00

6.00 -

5.00 -

4.00 A

3.00

2.00 A

*Area water chemistry and
watershed variables do not indicate
> normal methylation (i.e., area
similar to control)

1.00 -

Adult Common Loon Blood Hg Equivalent (ug/g, ww)

0.00 ‘ ‘ ‘ T \ \ T
1998 1999 2000 2001 2002 2003 2004 2005

*Based on 52 individuals on 10 lakes

*3 ppm (ww) is LOAEL

~7,000 Ibs of Hg ~6,600 Ibs of Hg
emitted w/n 100 removed locally
miles upwind from 1999-2001




W SIENVE Bill fior national Hg moeniteing InteeicEs
2 YVanchr200y

Senate bill co-spensered by Collins, Clinten and Lieherman
Heuseldllli co-speserec by Allen andiVi/alsh
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Tirning is everyiplipleiiiaeie]lelozlNxle) scene_ihs.,égpidfy —
chargirig eirlel Werelie alll corirlgeieel; -

From a deposition model developed by Ashu Dastoor, Environment Canada
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