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http://www.ec.gc.ca/ceqg

AMD vs Unimpacted streams:

Low pH promotes MeHg bioaccumulation
in lakes (Celo et al. 2006)

Sulfur strongly influences methylation

- addition to wetlands promotes methylation
(Jeremiasson et al., 2006).

Anoxic layers of iron/sulfur —rich
precipitate may represent ‘methylation
zones’ rich in methylating/sulfur reducing
bacteria

Food webs simplified, dominated by taxa

prone to bioaccumulation (sediment
burrowers, predators, long-lived taxa)




Hypothesis
Methylmercury
bioaccumulation is
promoted in acid mine

impacted stream sites as
opposed to non impacted
stream sites
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http://www.crayfishworld.com/internationalusa2.htm

Methodology
(The AMD Impact Index)

eHistorical Sunday Creek
Watershed data from

arameters
aC|d|ty

*Six water chemistr
(pH, Al, Mn, Fe, Sulfate
raw values were assigned
numerlcal ranks (Williams, 1999;
ay, 1996) and the numerical

ranks were summed to produce
index describing severity of AMD
impact

-ﬁiMD Index values ranged from 8-

*AMD impact 2 10 — impacted site
and < 10- unimpacted site

Parameter

Actual Value

Index Value

Acidity(mg/l)

0-10

10-100

100-1000

Aluminum(mg/I)

0-1

1-10

10-100

100-1000

Iron(mg/l)

0-1

1-10

10-100

100-1000

Manganese(mg/l)

0-0.1

0.1-1

1-10

10-100

Sulfate(mg/l)

0-10

10-100

100-1000

1000-10000

2-5and 8.1-14

5.1-8
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http://www.watersheddata.com/

g content ranged from 30 — 130 ng
g ranged from 26 — 122 ng/g

Only one site elevated above background
100 ng/g (Parks and Hamilton 1987)

Pennuto et al. (2005) reported mean of 120 ng/g Tot
and 100 ng/g MeHg in O.virilis tails from Ne |

W inorganic Hg
O MeHg

ng/g tail tissue

5 7 9 11 13 15 17 19

site
Unimpacted AMD impacted
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Questions

* What correlations exist between O.
sanbornii’s diet and mercury
bioaccumulation in the species?

e What is Orconectes sanbornii eating in SE
Ohio?

e Does AMD affect the diet of O. sanbornii ?




Methods

Composite stomach
content per site

Composite samples
sorted under
dissecting scope

Into plant, animal
and amorphous
maltter

Stomach contents
dried and weighed

NCSS, GPower 3.0






Results (AMD/Diet
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AMD diet results contd.

AVD impactindexersus animal matter contentin crayfish dlet AMD Index versus anmal matter content in crayfish diet
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AMD diet results contd.

AVD impact index versus plant matter contentin crayfish diet
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AMD diet results contd.

AVD impactndex\ersus amorphous mate conientin crayfsh et AMD Index versus amorphous mater contentin crayfish di
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Multiple regression
(Mercury, AMDI, Diet)

Estimated Model - 163.42-9.61*AMD Index+
3504.04* Animal matter-1091.51*Plant
matter- 245.23* Amorphous matter

e Standardized partial regression coefficients
AMD Index = -0.6685

Animal matter = 0.6069

Plant matter = -0.2499

Amorphous matter =-0.2692




Conclusions

e AMD does not appear to have a significant
effect on the proportions of dietary items in

O. sanbornii.

e Animal matter content appears to be the
major dietary driver of mercury
bioaccumulation in O. sanbornii.




Future Directions

Food web structure
Species composition

Expanded study

Gut content analysis

Size class analysis

Collaborations invited — ea236905@ohio.edu
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