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e Short Hg Background

e Mercury in Great Salt Lake Ecosystems
— HgT and MMHg in water
— Bioadvection of Hg and MMHg by brine flies
— Bioaccumulation of Hg and MMHg by spiders
— Bioaccumulation of Hg in song birds



The various forms of Hg differ in their cycling and toxicity
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Methylation and biomagnification of mercury
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Pathways for Hg exposure from the GSL




Brine Fly Life Stages

www.watermonitoring.uwex.edu
www.bugguide.net
www.dududiaries.wildlifedirect.org



HgT and MMHg concentration (ppb, dw)
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Spiders at GSL have 60 fold higher Hg than at Utah Lake.
Larger % of the Hg in spiders is MMHg at GSL.

Spiders
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Sample collection
Water, brine flies, spiders

2 sites once monthly:
February to November

12 sites once

August, 2012

>1000 spider and brine
fly samples collected




Lake Elevation
in South Arm

Great Salt Lake Elevation at Saltair Harbor (feet)
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HgT and MMHg in
adult brine flies
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[MMHgT] (ppb, dw)

Implications of temporal trends in brine flies

R R AR

iR

i

T

=

i .
A
e
B

o
i

5

-
-
-

R

e

b

i

i

i

e
e

i

i

iﬁ“.
i

3/1/2012 5/1/2 7/1/2012 9/1/2012  11/1/2012
Date
Spring and fall migration stopover
Nesting and fledging by local birds



Filtered [HgT] (ng/L)

[HgT] (ppb, dw)
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[HgT] (ppb, dw)

Nitrogen isotopic ratio vs. [HgT] in adult brine flies
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BRINE FLIES (#/m?3)
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HgT in adult brine flies around the GSL, August 2012
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HgT and % MMHg in brine fly life stages, Site 1

Mercury Concentration

(ng g-1 dry wt.) + s.e.
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THE BIOLOGY OF SOME WESTERN SPECIES OF
THE DIPTEROUS GENUS EPHYDRA.

By J. M. AvbpricH,

again. They extended up the beach a few feet above the water also,
so the average width of the mass was over 20 feet. I thought that
there were more than 25 flies to the square inch; in fact, double that
seems a small estimate. The minimum estimate would give about
370,000,000 flies to the mile of beach.



How much Hg leaves the GSL with brine flies annually?

* Lake average annual emerging adult brine flies ~50 g/m? (collins, 1980)

e Summer 2012: Lake elevation of 4197 m and South Arm surface area of
1870 km? (Baskin, 2005)

e Brine flies ~70% water by mass

e Average brine fly adult dry weight [HgT] = 350 ppb, [MMHg] = 250 ppb

~ 10 kg HgT and ~ 7 kg MMHg leave GSL with emerging brine flies.

Summer 2012: South Arm volume of 9.6 x 102 m?3 (Baskin, 2005)
South Arm weighted average [HgT] = 10 ng/L, [MMHg] = 3 ng/L

~ 96 kg HET and ~ 29 kg MMHg in South Arm water column

~ 10% of HgT, ~ 24% of MMHg in South Arm water fluxed out with brine flies.



Is the bioadvection of Hg by brine flies important?

If 10% of brine flies die on land or washed to shore, annual brine fly flux to
terrestrial ecosystem is ~ 1 kg HgT and ~ 0.7 kg MMHg.

e US EPA consumption limit for Hg of 1 ppm
 Average mallard duck mass ~1.2 kg
e 1 kg of HgT is enough to contaminate > 830,000 mallards to 1 ppm Hg



Mean Hg T Concentration in sample (ppb)

Differences in HgT in spiders by genus
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HgT in spiders of the genus Neoscona around the GSL, August 2012

—— Rmboads

—— Major Foads

I couny es

[ Lake Average-1250.18 m (4200 1)
Evapoeatian Pords

‘ Surrpundng Wetlands

Neoscona [HgT] (ppb, dw)

3000

2500 -

2000 -

1500 -

1000 -

500 A

B Gilbert Bay

I Farmington Bay
B Gibert/Gunnison Bayg
I Gunnison Bay

[ Bear River wetlands

9 10 M

12



3000

I Gilbert Bay
H Farmington Bay
H Gibert/Gunnison Bayyg

"'i- 2500 - EEE Gunnison Bay
= [ Bear River wetlands
2 2000 -

a2

E 1500

=

m

S

E} 1000 -

=]

@

=

500 - ﬁ
o -

1 2 3 4 5 6 7 8 8 10 11 12

HEE Gibert Bay
BN Gilbert/Gunnison Bays

— N Gunnison Bay
.E [——1 Bear River wetlands
o |
a 600
: =
A iF AV
Great Salt Lake, Utah E
—— Rmboods E. 400 -
——— Major Roads >
0] county Lines =
[ Lokl Average- 1280, 16 m (4200 1) E
Evaporation Porkds = 200 -
[ surounsing Wetands m

1 2 3 4 5 6 7 8 9 10 11 12



Some effects of mercury in birds

Reduction in hatching success
Reduction in offspring care
Potential increase in rates of infectious diseases

Reduction in number of offspring produced

— In white ibis reduction in offspring number due to male-male mating

(Frederick and Jayasena, 2010, Proceedings of the Royal Society B)




Hg in Loggerhead shrikes at the Great Salt Lake
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Study Species — Loggerhead Shrike (“Butcher bird”)




Study Species — Loggerhead Shrike
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Adult and nestling shrikes:
— Blood and feather sample
— Color band

Breeding success:

Monitor nests to determine fate
e How many eggs fail to hatch?

e How many nestlings make it out of the nest?
e What types of food are nestlings being fed?
e Correlation between blood Hg and breeding success?




2012: Only 15 adult and juvenile shrikes sampled

Shrike blood [HgT]
@ 0.15-0.6 ppm
O 0.61-1.0 ppm
O 1.1-2.4 ppm

@ 2.5+ ppm

Blood Hg > 3.7 ppm in
2 shrikes (13%)

Adverse effects in other
avian species at 2 2.0 ppm

Lowest blood Hg in birds
furthest from shore?




2013 shrike sampling

14 adult and juvenile shrikes, 100 nestlings in 22 nests

Does nestling diet correlate with blood Hg?
e Video cameras on nests
e |dentify food types and percentage of diet

Does blood Hg correlate with nesting success?
e Number of eggs laid?
e Egg mass?

e How many eggs fail to hatch?
e How quickly do nestlings gain weight?

e How many nestlings make it out of the nest?




Average % MMHg at Site 1

Filtered surface water: 16%
Brine flies: 68%

Spiders: 79%

Brine Shrimp: 94% %




| Conclusions

| Hg in bi
or seasonal change




Questions?




