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Comparing the Impacts of Common Deicing Agents NaCl and MgCl, on the Mobility Behavior, Embryonic Deposmon

[IM Behavior, and Embryonic Development of the Freshwater Gastropod Physa acuta

ﬁr \ N / S. Weldi, C. Crowell, L. Giancarlo, T. Frankel, University of Mary Washington / Earth and Environmental Sciences
= University of Mary Washington - Department of Earth and Environmental Sciences, 1301 College Ave, Fredericksburg, VA 22401
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Introduction eSuts Embryonic Deposition Behavior Results (COllt.)
Mobility Behavior Study

Road salt runotff is increasing the salinity of U.S. waterways well above

the EPA’s recommended limits. In the U.S., over 24.5 million tons of A Average 'V';’:"e;‘:e" bay 3 B Averase M;’:"ej':ze" bav 7 Average Dally Elutch bepositior * Nodifference for any endpoint for any treatment level on day 1.
road deicers are applied every year (American Geosciences Institute, : S0 * Mobility of P acuta affected in 500mg/L and 1000mg/L NaCl treatment
2017), with NaCl and MgCl, accounting for over 90% of applied salts é: ! after 3 days. Mobility behavior impacted after 7 days in 1000mg/L NaCl
(Vitzova, et.al, 2016). The EPA recommends surface waters do not ' I I II II o II I I' I' f4 ' treatment. . o ..
_ . . N 0 3 o  MgCl, appears to impact mobility behavior in 250, 500, and 1000mg/L
exceed a four-day average of 230mg/L Cl~ when associated with Na o 0 1000 100 500 : 100 500 1000 . . . .
. s alt Treatment (me/l) Salt Treatment (mg/L ot Treatment (me/1) treatments after 3 days. Mobility behavior appears to be impacted in all
more than once every three years. However, it has been found that treatment levels after 7 days
. . . Average number. of .emtl;rzltc; ;:llu;:hii Il-?,lrd per day by each .
some waterways COnFaln average da¥ly concentrations that exceed Average Speed Day 3 Average Speed Day 7 eament P e e « MgCl, exposure appears to cause increased adult mortality compared to
250mg/L NaCl and winter concentrations of 600mg/L NaCl(Kaushal a NaCl mgci2 = Nacl m g2 Average Daily Embryo Deposition NaCl.
et al.,, 2005). Road salt runoff is a major contributor to this increase in Figure 2: Image of Physa g e mee Embryonic Deposition Behavior
. . bryo clutch with 8
Sallnlty dsS 55% Of road Salt enters Waterways dsS FllIlOff WlthOUt ' Ii Ii '- B II I I restaem S::\;cl)ec e g ig ° Average and Cumulative ClUtCh and embryo depOSItlon dlsplay a dose
infiltrating the soil (Venner, 2004). Few studies have investigated and - - looi - £ .' I : I I dependent downward trend in both NaCl and MgCl, exposures. MgCl,
Compared the effeCtS Of enVIFOHmentally relevant COncentrathnS Of SaltTreatment(mg/L) Salt Treatment (mg/L) g 0 100 500 1000 appears tO cause lmpacts ln the 100mg/L MgClZ treatment as Opposed tO
NaCl and MgCl, on sublethal endpoints in freshwater aquatic R —— the apparent effects of NaCl beginning in the 500mg/L treatment.
invertebrate species. Time Spent Frozen Day 3 Time Spent Frozen Day 7 Average number of embryos laid per day by each Embryonic Development Exposures
mNaCl mMgCl2 mNaCl m MgCl2 ' ' C oy ey .
] ] g e Cumulative Clutch Deposition * Viability decreased for 500mg/L NaCl and appeared to decrease in all
Ob]ECthBS 2 " NaCl m Mgl MgCl, treatment levels.

* Determine the effect of environmentally relevant NaCl and MgCl, i ii ' 3 ii iI I s * A dose-dependent delay in development was observed for NaCl . Embryos
concentrations on adult Physa acuta mobility behavior endpoints: 00 . o . Figure 3: Image of Physa f ‘z‘z arrested in the veliger stage in the 500mg/L treatment starting on day 8.
speed, time spent frozen, distance traveled, acceleration. Sa'”featme””mgﬂ Salt Treatment (me/L) acuta adult. o I  Embryos in MgCl, treatment levels appear arrested in the trochophore

* Determine the effect of NaCl and MgCl, on adult Physa acuta “fflﬂ = /foo 1000 stage starting on day 4.

Sealsranerilie @ eposition SN elbewiler Distance Travelled Day 3 Distance Travelled Day 7 g —— alt Treatment (mg
y ) V m NaCl mMgCl2 H NaCl = MgCl2 | - ‘ Total number of embryo clutches laid by each treatment
* Determine the effect of NaCl and MgCl, on Physa acuta embryo clutch \ furing e study Pars ndleate siandard ereor Conclusions
development and viability I I I . “ I I CumuIatlv.eNi:b.r?\//l:CI:eposnmn Mobility Behavior Study
' i i ' 1 'ﬁ | 8 1000 * Impacts of NaCl and MgCl, on mobility behavior may negatively impact the
HypOthESES pa s e \\, 53 oo fitness of individuals by increasing the risk of predation.
o ) ) alt Treatment (m alt Treatment (m .qz)_é 400 . .
Mobility Behavior Studies Figure 4: Image of ToxTrac | 3° ™ II I I MgCl, appears to be more toxic to adult Physa acuta than NaCl.

* Individuals exposed to elevated NaCl and MgCl, concentrations Acceleration Day 3 Acceleration Day 7 4z rzl-e8r3€)p‘;§§l;‘i;g‘ee e | 1sc;?meatmem(mg5/ff 1000 Embryonic Deposition Behavior
expected to display Slower Speec’ more time Spent frozen’ Shorter ) W NaCl m MgCl2 mNaCl m MgCl2 traveled bythe SllbjeCt - . ¢ Shlft 1in the number Of embryos and ClUtCheS lald by exposed lnlelduaIS
distance travelled and slower acceleration s the study. Bars indicats standard orror may result in increased risk of population decline.

l . : _
- s - ‘ Adult%  Omg/L  100mg/L 250mg/L 500mg/L 1000mg/L Embryonic Development Exposures
Empbryonic Deposition Behavior : : II I' I' I' “ I Ii I. '- Mortality e MgCl, appears to impz.i);:t developmenlt’ more heaeily than NaCl and appears
* Adults exposed to elevated NaCl and MgCl, concentrations 100 S0 1000 100 500 NaCl 0 11 0 11 0 ° L,
ted to deposit fewer embrvos and deposit less frequent] st e/ o Trestment (el to decrease embryonic viability at a larger scale than NaCl.
cxpecte P y P 9 y MgCl, 22 55 33 33 88 * Embryonic development appears to be the most sensitive endpoint

Embryonic Development Exposures
* Increase in embryonic mortality and dose dependent developmental

Table 1: Percent of adults that died by salt treatment by day 7 of the adult assessed. This suggests that road salt exposure may result in large-scale
behavior studies. impacts on populations that are not immediately apparent by decreasing

delays expected due to NaCl and Mg(Cl, exposure embryonic survival.
. Emb i Devel tE \ * Due to their increased sensitivity embryos may be a good indicator of
Materials and Methods A MBryonic LEVEIopment EXposures pollution in the environment.
g » D Hatching S Rat Emb ic Viability Day 5 Emb ic Viability Day 10
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o H NaCl m Mg . B NaCl mMg ; H NaCl m Mg u
e Adult P acuta were randomly assigned a treatment level (Omg/L, 5100 2 100 = 100 Future Studies
2 g0 < 80 S 80 .. . . .
100mg/L, 250mg/L, 500mg/L, 1000mg/L NaCl or MgCl, (n = 9)) and £ 0 S 6o 2 & * Assess common deicing additive sodium ferrocyanide on P acuta adult
Y ec : . : T 40 = 40 g 40 ik : : " : :
placed individually in 100mL beakers containing 100mL of assigned £ 2 i : £ 20 E 20 T mobility behavior, embryonic deposition behavior, and embryonic
5 0 - e O R 0
S()luti()n_ E 100 250 500 100 100 development.
. . . X Salt Treatment (mg/L) Salt Treatment (mg/L) Salt Treatment (mg/L
* 100% static replacement conducted every 48hrs, beakers maintained B
ercent of embryos in each treatment level that have ercent viability of embryos in each treatment level on ercent viability of embryos in each treatment level on
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using an overhead USB camera for 3 min. g% g 10 i I g 10 ;
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