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Methylmercury enters the food web @

Marine Inland lakes Great Lakes
O Cl-and Br- . Allochthonous carbon Autochthonouscarbon

* Bioaccumulation:

* Processes where biological
Incorporation begins in lower
order taxon

Algal cell

MeHg-




Methylmercury enters the food web @
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Methylmercury enters the food web

For contaminants that bioaccumulate:
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Methylmercury enters the food web (v]
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Methylmercury enters the food web

For contaminants that bioaccumulate:
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Why it matters
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Why it matters (1]
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Why it matters
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What drives
variability?

* Mercury inputs

* Physical
* |ce cover, water levels,

temperature shifts and
influence on biology

* Bottom-up influence

* Primary producer
* Diet shifts (2"9)

* Top-down influence
* Polymorphism
« Growth rate (2"9)

HgT (ng g"' DW)

Zhang, et al. PNAS 2016

M
n

(5]
o
o

o]
L9
o

Atmospheric Hg°

(est.)

0

LR

3ngm?
~2-3% declines yr’
0 0
Lake Superior = Apostle Islands
Keweenaw Point
T
0

B_
&

) iqfﬂﬂﬁ:e

C— Charlevoix

Lake Michigan e==m Saugatuck

H mmm Sturgeon Bay

1980 1990 2000 2010

Wet dep.

2020

(est.)

Preliminary Information-Subject to Revision. Not for Citation or Distribution.



\What drives

variability? **

-—
(3]

§?°2Hg (%)
I

* Mercury inputs
Sources
| ake-lake coherence

S
©

0.6 -

in 029?Hg - response
(and source) -
; < 1.5 -

* Increasing ~0.6 per £

mille, away from z 12
point/local source % o9 |
contamination e

;JQQEE I

Lepak, et al. ES&T Letters 2015 @
- Egéﬂfﬁgi
E|LD 3 '

— Apostle Islands

=== Keweenaw Pomt
- Hg sediment |

source portfolio' ,

Lake Superior

recipitation

Lake Michigan i lH = ﬁ !E f ﬂ

: Nl : - —3 Charlevoix

A, a y | - === Saugatuck

jul “ HHHE mmm Sturgeon Bay
1980 1990 2000 2010 2020

Preliminary Information-Subject to Revision. Not for Citation or Distribution.



W h at d r'i Ve S Zhang, et al. PNAS 2016 § N @

- — cg 3ngm?
variability? . - :
' £3 £32
= ~2-3% declines yr 5L
=
5 Jo
b 0
e Lake Superior == Apostle Islands
= === Keweenaw Point
u i | ‘v
* Physical o 1500 | 2 j
c
* Ice cover, water levels, = 1000 % . IQ ] | i ﬂ g ﬂ ﬂ |
temperature shifts and T 500 |° FOL° s ® ﬂ! i - B
influence on biology X | | | |
_ | | Lake Michigan - g:ﬂ;'::’u"c'i
= 750 H mmmm Sturgeon Bay
o 500 | Py i H I x
c = & L. &
= i H ﬁ gl ﬂ 'H E ﬂ i
2 250 .. # |
0 . - . .
1980 1990 2000 2010 2020

Preliminary Information-Subject to Revision. Not for Citation or Distribution.



\What drives

variability?

* Physical

* |ce cover, water levels,

temperature shifts and
influence on biology
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\What drives

variability?

* Physical

* |ce cover, water levels,

temperature shifts and
influence on biology
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\What drives

variability?

* Physical

* |ce cover, water levels,

temperature shifts and
influence on biology

Scofield, et al. Limnology and Oceanography 2020.
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What drives
variability?

* Physical
* |ce cover, water levels,

temperature shifts and
influence on biology

Scofield, et al. Limnology and Oceanography 2020.
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\What drives

variability?

* Bottom-up influence

« Basal producer
« Diet shifts (2"9)
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C and N bulk stable isotopes ratios ()

 Nitrogen isotopes increase up the food
chain (carbon isotopes remain
comparatively conserved)
« 8'°N can signal relative trophic position

 Together, delineate energy sources and
pathways for this sampling design
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* Bulk atoms are sourced from many
complicating factors, reducing precision
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Stable isotopes ratios of select compounds

Bulk Carbon/Nitrogen isotopes

- measured here
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- Amino acids
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CN stable isotopes ratios
In extracted amino acids
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Amino acids - one take away

 Surprising similarity between Lakes

Superior and Michigan
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Basal - item CN sources @
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Basal - item CN sources @
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Basal - item CN sources @

Du, PNAS 2016
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\What drives

variability?

* Top-down influence
* Diet
* Polymorphism

Zhang, et al. PNAS 2016
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In Lake Superior
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Amino acids - one take away

o
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Next steps - ()

» Construct spatial and vertical isoscapes - in bulk, they exist.
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Next steps -

» Construct spatial and vertical isoscapes - in bulk, they exist.

* Understand isotope discrimination between basal items and
receptor(s)




Next steps -

» Construct spatial and vertical isoscapes - in bulk, they exist.

* Understand isotope discrimination between basal items and
receptor(s)

* Including other axes of inference (incl. individual LKT)

Conventional isotopes '.3'_3_§hemical
Foodweb - Burden*

Amino acid
Stable isotopes




Thank you's

e Chris Yarnes - UC-Davis

« Analysis and interpretations
* Joel Hoffman & EPA GLTED
« USGS Mercury Research Team

» Great Lakes National Program
Office

» Great Lakes Fish Monitoring and
Surveillance program

« UW Madison Aquatic Sciences
and UW Sea Grant

rlepak@wisc.edu

Preliminary Information-Subject to Revision. Not for Citation or Distribution.
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