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Why are Amphibians Critical Components of the
South River Ecological Study?

High Density

High Conversion Efficiency

Diverse Trophic Levels )

Diverse Habitat Requirements

Important Predators/Prey

Important in cycling
contaminants???




Eurycea bislineata
Two-lined Salamanders
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Plethodon cinereus
Red-Backed Salamanders







Methods South Fork
Shenandoah River

North River j
_ ® 34-Eb Island Ford
Port Republic

] ' ]
Ba - Bufo americanus P

Eb - Eurycea bislineata
Pc - Plethodon cinereus

@®, 22 -Eb  Grottoes City Park
® 20-Ba, Eb, Pc  Grand Caverns Area

® 16-Ba, Eb  Harriston

Middle River o 14-Pc McGuslin Rd, Crimora
c: 13-Eb Belvidere Rd, Crimora
m C: 11-Eb  Augusta Forestry Center
Staunton i. 9-Ba, Eb Crimora Sta Ln, Crimora
3 5-Ba,Eb Dooms
@ 2-Ba, Eb Basic Park
3 ’
Waynesboro .’ 1-Pc North Park
South River T~

Mercury Source

Y

SR Ref;
Ba, Eb, Pc

Heritage Drive, Ridgeview Park,

Coyner Springs Park



Methods

- Collected salamanders by flipping rocks and logs
- Collected B. americanus adults and larvae at
breeding ponds

- Held individuals for 48 hours

- Sacrificed individuals, separated tails and bodies in
salamanders, obtained blood in B. americanus

- Froze samples until analyses




Sample Sizes

E. bislineata E. bislineata P. cinereus B. americanus B. americanus

Site adult larvae adult adult larvae*
Reference Subsites
SR REF 5 5 6 13 7
CS REF 5 5 - - -
Reference (totals) 10 10 6 13 7
Contaminated subsites
SRRM 1 - - 6 - -
SR RM 2 5 5 - 1 4
SRRM5 5 5 - 12 4
SRRM9 5 5 - 12 4
SRRM 11 1 1 - - -
SR RM 13 5 5 - - -
SR RM 14 - - 6 - -
SR RM 16 5 5 - 4 4
SR RM 20 5 5 6 6 3
SR RM 22 5 5 - - -
South River (totals) 36 36 18 35 19
South Fork Shenanndoah River
SFSR RM 34 5 4 - - -
Species Total 51 50 24 48 26

* composite samples of 4-7 tadpoles each



Analytical methods

Total Hg:
Direct Hg Analyzer

Methyl Hg/Total Hg:

gas chromatographic cold-vapor atomic
fluorescence spectrometry (GC-CVAFS)
& ICPMS

Selenium:
ICPMS

@ Advanced Analytical Center

The Uni ersl':a" of Georgia . .
i e for Environmental Sciences
Savannah River Ecology Laboratory




Bergeron et al., in prep

[THg] ng/g

Site and stage,

B Adults p<0.001
L1 Larvae
REF SR SFSR
SR>1 EF

Adults 1.5 - 2X

higher than Larvae
SFSR 5X higher than REF



750 7
Site, p = 0.002
20 500 -
. =
Plethodon cinereus =
| AR “"j i 250 -
O ~ T
REF SR
Site
SR 5.4X higher than REF

Bergeron et al., in prep



3000 7 m Adults
[J Tadpoles (
=1
so 2000 - J
= Site and stage,
op p < 0.005
= 1000 - p
I=AaalN N
REF SR

Site

Tadpolwdults

SR > 3.5X higher than REF

American Toad (Bufo americanus)

Bergeron et al., in prep



[THg] ng/g

2500 - Terrestrial

Species Summary

River-associated

A
B SR r A

¢ REF

A

)

E. bislineata  E. bislineata
Tadpoles Larvae Adults

B. americanus /B. americanus
Adults

P. cinereus
Adults

Species/Stage



Nondestructive Indices of Hg Exposure




Log Tail [THg| ng/g

Nondestructive Indices of Hg Exposure

Eurycea bislineata

0 Reference n

= Contaminated
8 SFSR

r’ =0.988, p <0.0001, n =51

2 3 4
Log Body [THg] ng/g

Plethodon cinereus

s Reference
A Contaminated

r? =0.946, p <0.0001, n = 24

2 3 4
Log Body [THg] ng/g

Bergeron et al., in prep
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Log Blood [THg] ng/g, wet
N

Nondestructive Indices of Hg Exposure

Bufo americanus

¢ Reference
¢ Contaminated o

r’ =0.839, p <0.0001, n = 48

2 3 4
Log Tissue [THg]| ng/g, dry

Bergeron et al., in prep
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Part 2: Methods

- Collected breeding pairs from ponds

- Injected with hCG to facilitate egg laying

Subset for hatching success/
- Counted eggs developmental assessment

Subset Hg analyses

- Released males, held females for 48 hours

- Obtained blood from females, sacrificed for
Hg analyses




[THg] ng/g

800 -

N S ()]

o o o

o o o
1 1 1

B Whole Body
Blood

L1 Eggs

(@)
l

REF
Site d tissue,
005

Body ~ 10X higher than Eggs
SR > 3X higher than REF

SR

Bufo americanus —
Egg concentrations

Bergeron et al., in prep
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Log Egg [THg] ng/g, dry

Bufo americanus — Egg relationships | # %5757

¢ Reference
¢ Contaminated

r?=0.809, p <0.0001, n =48

2

Log Body [THg] ng/g, dry
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Bergeron et al., in prep



Bufo americanus — Maternal Transfer

% transfered to eggs

20° - THg Site p = 0.1365
40 - |\/||\/|Hg Element p = 0.0786
30 -
20 -
10 A
0 \\ | T NG |
REF SR

Site

Bergeron et al., in prep




% Hatching (ang transformation)

Bufo americanus — Reproductive Effects

o Reference ¢ Contaminated 5 ¢ Reference ¢ Contaminated
=10
&
Pty ' 2 8-
R0 e S
¢ ’<> = 0
o T
O @ ¢ ~
o = 4 -
* . =
>
= 2
) * T 5 *
r< =0.290, p=0.0038, n= 27 - 0 r-=0.472,p <0.001,n=23
1 1.5 2 2.5 1 2 3
Log Egg [THg]| ng/g Log Body [THg] ng/g

% Hptthingipieog Biteflid e cifid-tatyf4%hn =27
reproductive function have been shown
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