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Fraction Methylmercury
South River Trophic Models — Summer 2007
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Methylmercury -/Aquatic

South River Trophic Models — Summer 2007
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Biomagnification
factor 4.6-fold
per trophic level

Baseline increases
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distance from
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Natural Log Methylmercury Concentratlon vs Del 15N
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1,000 Trials Frequency Yiew

[] Enable Rotation

Frobability

Tertiary Consumer - Bass - (ug Hgfg YWvY)

AoLanbaiy

. R 0.6 - Reduce Petiphyton 93%
. R 0.6 - Reduce Periphyton 95%
. REm0 G - Reduce Periphyton 0%
. Er0 6 - Reduce Periphyton 75%
. M0 G - Reduce Periphyton S0%
|| RMO B Mo - Periphytan
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Any remediation would need to
reduce bioavailable mercury in
fine sediments or periphyton

by 95% in order to get most bass
280 below Hg of 0.3 to 0.5 pg/g.




1.000 Trials Split Wiew 337 Digplayed

Daily Intake - Great Blue Heron Statistic | Forecast values
Tralz 1,000
. 1000 Ihean 116,50
= & |Median 11430
G 800 g tMode
5 @ | Standard Deviation 3873
L B00 g Vanance 1.249.11
_E T | Skewness 0.30339
k= 400 E K.urtosis 3.00
E S | Coeff. of Variability 0.3153
3 200 § Mirimum 25.10
b amirniLam 20868
0 tean Std. Error 1.16
30.00 60.00 a000 12000 15000 18000 210000
0.05 50
T - Toxicity Ref. Value (TRV):
= -r| Circa 65 to 100 ug/kg bw-day
= 003 a0
= = Great Heron, Bald Eagle,
E 0oz a0 § Wood Stork PRA
78 (LOAEL), 26 (NOAEL)
0.01 - 10 (Ecotox.17:632, 2008)
0.0 0
30.00 60.00 90.00 12000 15000 18000 21000
ug per kg Heron per day

P 10 Corainty: (3490 % g [0z




1,000 Trials Split e 380 Dizplayed
Daily Intake - Kingfisher Statistic  Forecast values
o . Trialz 1,000
' ' tean 37798
= o tedian 3957
= 080 800 £ |Mode
! 3 L
E = |Standard Deviation 242 51
2 1r0 B0 %_ Wanance R8.810.02
% @ | Skewness 1.38
= I | Kurtosis F.33
5 L 4”'3%"' Coeff. of Variability 06416
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03 020 - 2002 |Masimum 1.466.90
tean Std. Emror 167
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0106 e
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G 002 - » 2 (Ecotox.17:632, 2008)
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] Signifiance

» Trophic dynamics determine relative [mHg] in biota
* Trophic dynamics can be predicted quantitatively
 Effectiveness needed in any remedial activities is near 95%
 Likely, a mixture of activities needed
 Avian piscivores potentially impacted, esp. kingfisher

* Nesting sites limiting for kingfisher in this reach

« Compensate by building artificial nesting berms/sites

* TROPHIC MANIPULATIONS
*Modify river to favor sport fish feeding lower in food web* (trout)
« Shift sports fishing focus to lower trophic level species
* Modify Hg (esp. MHg) input into food web base
* Modify river to shift
 possible trophic cascade dynamics
» keystone/dominant species
* Invertebrate/forage fish prey (A substratelhydrologylSAV)

*Swansf‘ta‘h OOG'W‘gz:I‘Technp,l 4¢ ; 14391446
spak€tal. 200 £copx.co| DOI 10,10Q##510646-009-0306-5
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Phase ] Study

Define Presént Trophic LmkageS'"‘ Y

Simple 1 Isotope and 2 Sources
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13 13
_ 5 CWaterpenny o 5 CSediments _ O 57
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Periphyton Sediments

BUT 5 '3C of consumer adjusted for trophic-related changes?
0.8 /TL (Rounick/Winterbourn 1986), 0.4/TL (Post 2002), 0.11/TL for Inverts (Caut et al. 2009)

(5°C.  —0.8)-65"C
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Minimally Define with Polygon 3 Grottoes Town Park

ockingham
Periphyton z ounty
T Seston
Sediments
z
44'30,.0,0@/ 3 N Algusta Forestry Center ugusta
fog 81C ount
2 Isotopes and 3 Sources _
Estimates three source fractions { 3
Also include sources’ [C] and [N] . .
EPA IsoConc Excel Add-in Program A “|Dooms Dool Site
periphyto? .
? Morth Farlk a s
Constitution Fark
SAMPLINGS BIOTA
< May/June Baetidae
o August Ephmerellidae
Oct/Nov Heptageniidae
SOURCES Hydropsychidae
Periphyton Crayfish

Sediment/Seston  Forage fish species
Macrophytes Small/Largemouth Bass
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2009

Adjacent to Augusta Forestry Center (RM 11.8)
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Grottoes Town Park (RM 22.4)
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< LD L

Aquati_c Terrestrial Terrestrial
Primarily Detritivory Herbivory

Detritivory

Periphyton Baetidae

{-"""(":"r-ayfish Smallmout

Cal : Fallfish Larggrsnsouth
i Redbreast Bass

Macronh Sunfish

A phytes
Sifullidae Physid Corbicula
di LengnoseWhite
HelBHE Bompnida§ P Lo oker
eptoxis

StenonemLa ygppteraBluntnoseBluegill
Ephemerellidae Minnow Sunfish

Hydropsychidas
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Isopod Wolf
Spider

Caddisfly
Midge

Wren
Owl

Towhee

Isopod Catbird

Caterpillar
eysuckle

Grass\iolet

Song
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log,, [Hg or MHgl=a+ b 3§ *N+ ¢(RM or MS) + ¢

Mercury and Methylmercury Models (terrestrial herbivory-related samples after excluding feathers).
r2 a (95% Cl) b (95% ClI) C (95% ClI) MSE b ediction
5 °N TOTAL MERCURY
RM11.8 0.70 -1.47 (176 t0-1.18) 0.20(0.14 to 0.27) 0.37 00410078y  0.274 0.53
RM224 0.75 -1.82(-21110-1.54) 0.29(0.21 to 0.37) 0.14(03110058  0.241 0.62
TL
RM 11.8 0.70 -2.03(-2.44 10 -1.62) 0.69(0.48 t0 0.91) 0.37 00410078 0.274 0.53
RM 22.4 0.75 -2.63(-3.08 10 -2.17) 0.980.70 to 1.26) 0.1403010058  0.241 0.62
5 °N METHYLMERCURY
RM 11.8 0.83 -2.66(2.99 to -2.34) 0.2900.21 10 0.36) 0.8904310134) 0.343 0.79
RM 22.4 0.87 -3.11 (84210 -2.82) 0.41 03210050 0.5500w0103 0.273 0.85
Rive 0.78 -2.26(2.55 to -1.98) 0.19 .16 10 0.22) 0.02 0010003  0.100 0.76
TL
RM 11.8 0.83 -3.45(3.91t0-3.00) 0.97 07310121 0.89 04310135 0.343 0.79
RM 22.4 0.87 -4.26474 0 -377) 1.40¢1.10 10 1.70) 0.5500.08 10 1.03) 0.273 0.85
River 0.78 -1.09(-1.23 t0 -0.94) 0.66(0.56 10 0.76) 0.02 0010003  0.100 0.76

Terrestrial models:c = 0 for poikilotherms or the shown parameter estimate for homeotherms. River model: ¢ = the effect of
downriver distance from the historic source (RM 0). The number of observations in the river, AFC09, and GTP models was 66,
43, and 40, respectively, for total and methylmercury models. The river model was generated for 6 locations from RM 0.6-22.4.

Methylmercury Food Web Magnification Factors (FWMF in fold increase per TL)

RIVEr oo, 4.6

(Similar to Holston & general literature)
“FASTER ON LAND”

Floodplain RM 11.8

Floodplain RM 22.84

9.3 (14.87?)
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Refine Trophic Linkages'insights?:

Concentration Dependent Mixing Triangle — Floodplain RM 22.4

Aquatic
Detritivores

Carolina

< 27 -26.5 -26 -25.5 -25 -24.5 24
313C (%o)



* Trophic dynamics determine relative [Hg] in floodplain biota
? © MHg is dominant Hg form in apex species of interest
* Trophic dynamics can be predicted quantitatively
M ° Predictive tool for judging effectiveness of any remediation action
" « Floodplain remediation more difficult (impractical?)
& * Compensate by replacing habitat?
¥ « Create attractive feeding or nesting habitat away from river edge?







