The Effect of Salinity and Predator Cues on Feeding
Rates of Juvenile Crassostrea virginica
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Methods
Introduction —
. 36, SL tanks with three different salinity regimes: low (15-20 ppt), medium (22-27 ppt), and high (29-35 ppt). Ao b
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Each salinity regime contained 6 tanks (n = 6 tanks/treatment combination).

- Eastern oysters (Crassostrea virginica) are critical to estuarine ecosystems (Beck et al. 2011), and . TEelh tails @emtinge am ol s, 6 sulbmenssie ester, and o s

especially important i Florida’s Big Bend region and Apalachicola Bay, where significant . Eighteen tanks contained one predator, Melongena corona, the Florida Crown Conch, that had previously

degradation has endangered oyster populations (Seavey, 2011).

been fed adult oysters.
. Oysters feed by filtering algae out of the water column through their gills (Castro et. al, 2023). . The juvenile oysters were suspended in small mesh cages to prevent predation by the conchs.
- To reduce the risk of predation, oysters can close their valves, which may reduce their filtration . Temperature and salinity ranges of each tank were kept constant, and adjustments were made as needed
rates (Dodd, 2017). using a YSI. The pH, alkalinity, and nitrate levels were checked in random tanks weekly. :
. Past research regarding C. virginica and other bivalves has explored the effects of temperature, . C. virginica were fed ~100,000 cells of microalgae, Tisochrysis lutea, in each tank on filtration testing days. e N " ‘&=
respiration rates, and salinity levels on filtration and growth rates. A 5 mL water sample was immediately withdrawn from each tank with a pipette and placed into an amber o g pon T ONG T T 2
- There 1s a gap 1n research regarding how abiotic factors (e.g., temperature, salinity) and biotic vial. Figure 1. Tanks 11-36 visualizing the set up of salinity regime and predator cue.
factors (predation risk) interact to alter feeding rates of oysters. . Water from each tank was withdrawn and tested at three separate one-hour intervals, over the course of D ’ '

three hours.
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- Conducting this research can aid in the conservation efforts of oyster reefs, especially

understanding the biotic and abiotic factors that impact their juvenile stages into adulthood. + Using a pipette, 10 pL from each vial was injected onto a small slide and individually run through the

Countess III Automated Cell Counter to test the concentration of algal cells at each time point.
. This test was conducted three times over the 8-week experiment.

P oo o .

- The decrease 1n oysters and their habitats may be a consequence of a reduction in feeding, growth,
and survival rates due to the presence of predators or suboptimal abiotic conditions.
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We hvpothesize that th b duction in feedi o5 in | d hich salinit , q . Filtration rate was calculated by the change in algae density from one time point to the next.
s YWE HYPOHEstzt Hidl HHETE WIT DE @ TECUCLION i TEEENS Tates HLIOW alith FISh SAnILY TEEIMES, all . A two-way ANOVA was performed along with an additional variance analysis through a generalized linear

that the presence of predators will reduce feeding rates in all salinity regimes. adlel @l & mosihos sommETssT wHih A 95% esnfdenss il

. This was to analyze the effects of salinity and predator cues on the feeding rates of juvenile oysters. e »_ 9 * w % é; | T — i
Figure 2. Tagged juvenile C. virginica. Figure 3. Tank 16 cong predator.
2 - o) . Results suggest that juvenile oyster feeding rates decrease in the presence of predators Acknowledgements
within a high salinity regime, however, the effects are highly variable.
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E 400001 — . (Dodd,.2017.). Hf)wever, the design of both expe.rnne.nts differs, with Dodd et al. 2017 Baughman, the Florida State University
% | | 1 . Out of the three filtration trials performed, the presence of measuring filtration by .ch.loréphyll j‘l c.oncentr atIOI.l in outdoor mes.ocosm.s. Coastal and Marine Laboratory (FSU
P | A predators tends to reduce C. virginica feeding rate with variation + We .enc.:c.)untered some limitations within our exp e.r 1ment§1 p roces§, 1n.clud1ng CML), the Center for Undergraduate
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E 20000 £ 20000 — . Tn trial A, the presence of predators significantly reduced oysters, other'blva%ves, and marine orgamsms concerning the growing issue of climate in the study.
E . feeding rates 1n the high salinity regime (p = < 0.05). change, especially in the Gulf of Mexico.
%
L 10000] Fredator-treatment 20000 . With the completion of the experiment, the analyzed results
ol 100001 suggest that salinity and predation risk interact to reduce
Low Medium High Low Medium High Low Medium High juvenile oyster feeding rates.
Figure 4. Average feeding rates of juvenile C. virginica as a function of salinity Beck, M. W., Brumbaugh, R. D., Airoldi, L., Carranza, A., Coen, L. D., Crawford, C., Defeo, O., Edgar, G. J., Hancock, B., Kay, M. C.,
regime and predator treatments for the three trials. Bars represent 95% confidence Lenihan, H. S., Luckenbach, M. W., Toropova, C. L., Zhang, G., & Guo, X. (2011). Oyster reefs at risk and recommendations for
intervals and shapes represent predator treatment. conservation, restoration, and management. BioScience, 61(2), 107-116. https://doi.org/10.1525/bi0.2011.61.2.5
Treatments
Salinity S er— N Mean Salinity (ppt) (+/- SD)| Mean Temperature (°C) (+/- SD) Castro, P., et al. (2023) Marine Biology 12th. Edition McGraw Hill
Low i 5 18.6 23.09
Low N 6 18.19 22.86 Dodd, L. F., Caracappa, J. C., Fegley, S. R., Grabowski, J. H., & Piehler, M. F. (2017, June 20). Threat of predation does not affect
Medium Y 6 22.95 22.7% Crassostrea virginica filtration - estuaries and coasts. SpringerLink. https://link.springer.com/article/10.1007/s12237-017-0269-3
Medium N 6 24.17 22.84
High Y 6 32.31 23.03 Osborne, P. (1999.). Crassostrea virginica. Animal Diversity Web. https://animaldiversity.org/accounts/Crassostrea_virginica/
High N 6 31.23 23.04 )
Table 1. Average.salinity and temperature of each treatment combination throughout Seavey, J. R., Berrigan, M., Sturmer, L., Frederick , P., & Pine III, W. E. (2011, October 21). Decadal changes in oyster reefs in the Big Bend of
the 8-week experiment. Florida’s Gulf Coast. Ecosphere Vol. 2 No. 10. https:/lesajournals.onlinelibrary.wiley.com/doilfull/10.1890/ ES11-00205. 1




