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The purpose
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About Cobscoo




Ocean Acidification Reduces Size of Clams

~250 ppm, CO, ~390 ppm, CO, ~750 ppm, CO, ~1500 ppm, €O,

Up to 3 inches wide across the back of the shell
Color variable, dark, mottled, often green or orange

Have You Seen This Crab?



What we are testing

Ocean Acidification: How would a decrease in the biomass of shell
forming organisms due to ocean acidification affect the Cobscook Bay
ecosystem?

Ocean Warming: How would a decrease in zooplankton due to
increased ocean temperature affect the Cobscook Bay ecosystem?
Species Shifts: How would an increase in green crabs as an invasive
species affect predators in Cobscook Bay?




How the model works

Ecopath Master Equation (1) Ecopath Master Equation (1)
Production =  Predation Consumption = Predation
+ Fishery + Unassimilated food (= excretion + egestion)
+ Biomass accumulation + Respiration
+ Net migration

+ Other mortality




Mass balance approach

Mass balance: cutting the pie
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About the model
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What is climate change?




Scenarios and questions: Ocean acidifica

How would a decrease in the biomass of shell forming organisms d
ocean acidification affect the Cobscook Bay ecosystem?

Ocean Acidification

A “Hidden” Impact of Climate Change




Scenarios and questions: Ocean acidifica

How would a decrease in the biomass of shell forming organisms d
ocean acidification affect the Cobscook Bay ecosystem?

Ocean Acidification

A “Hidden” Impact of Climate Change




How ocean acidification is predictec
affect shell forming biomass




Results: Ocean acic




Scenarios and questjons: O
ecrea

How would a se'in zooplankton due to in

temperature affect the Cobscook Bay ecosyste

215 global temperature recap
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How ocean warming is predicted
decrease zooplankton biomass
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Results




Scenarios and questions: Species shi

How would an increase in green crabs as an invasive species affe

predators in Cobscook Bay?




Results: Specie




Hypothesis

We hypothesized that:

Ocean warming and ocean acidification would have
the biggest impact on ecosystem biomass while species
shifts would have a lower impact on ecosystem biomass.




How this study has st




In summary

e Ecopath can be used successfully as a simulation tool

e Species shifts are more impactful in the Cobscook Bay
ecosystem as both ocean warming and ocean
acidification




How this study can be furthe

e Researching the effects of different species shifts

e Effects of ocean warming and ocean acidification on
different species in the model

e Explore vital rate ratios

e Explore effects on the Cobscook Bay ecosystem when
there is more than one shift in the food web




Acknowledgements

Thank you so much to Dr. Carrie Byron and Dr. Eric
Chapman for giving me this amazing opportunity and all
of their help and guidance on this project.




Questions’



References

Fitzer, S. C. (2016). Biomineral shell formation under ocean acidification: a shift from order to chaos, 6, 21076.
http://doi.org/10.1038/srep21076

Friedland, K. D., Kane, J., Hare, J. A., Lough, R. G., Fratantoni, P. S., Fogarty, M. J., & Nye, J. A. (2013). Thermal
habitat constraints on zooplankton species associated with Atlantic cod (Gadus morhua) on the US Northeast
Continental Shelf. Progress in Oceanography, 116, 1-13. http://doi.org/10.1016/j.pocean.2013.05.011

Guo, X. (2015). Effects of ocean acidification caused by rising CO2 on the early development of three mollusks, 23(2),
147-157. http://doi.org/10.3354/ab00615

Large, S. |. (2013). Biogeographic variation in behavioral and morphological responses to predation risk, 171(4), 961—
969.

Neckles, H. A. (2015). Loss of Eelgrass in Casco Bay, Maine, Linked to Green Crab Disturbance, 22(3), 478-500.

http://doi.org/10.1656/045.022.0305




References cont.

Pershing, A., Alexander, M., & Hernandez, C. (n.d.). Slow adaptation in the face of rapid warming leads to the collapse
of the Gulf of Maine cod fishery. Retrieved April 7, 2016, from
http://science.sciencemag.org/content/sci/350/6262/809.full.pdf

Runge, J. A., Ji, R., Thompson, C. R. S., Record, N. R., Chen, C., Vandemark, D. C., ... Maps, F. (2015). Persistence of
Calanus finmarchicus in the western Gulf of Maine during recent extreme warming. Journal of Plankton Research,
37(1), 221-232. http://doi.org/10.1093/plankt/fou098

Tepolt, C. K. (2014). Master of all trades: thermal acclimation and adaptation of cardiac function in a broadly distributed
marine invasive species, the European green crab, Carcinus maenas, 217(7). http://doi.org/10.1242/jeb.093849

Waldbusser, G. G. (n.d.). Ocean Acidification Has Multiple Modes of Action on Bivalve Larvae, 10(6).




	Ecosystem Modeling of Food Web Dynamics Explicitly Considering the Effects of Climate Change in a Macrotidal Coastal Estuary
	Repository Citation

	tmp.1542719264.pdf.Yp1J1

