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	Title: Environmental Changes and the Effects of the SAM on Coccolithophores in the Southern Ocean
	School: Monarch High School, Louisville
	Sponsor: Katharine Ellis
	Abstract: Coccolithophores are phytoplankton that calcify, producing shells made of calcium carbonate, and are abundant in the Southern Ocean (SO), where the Southern Annular Mode (SAM) modulates interannual variability. The circulation of phytoplankton, heat, freshwater, and nutrients through the Antarctic Circumpolar Current impacts marine ecosystems across the globe.
Our project investigated long-term environmental changes, the effects of the SAM on environmental variability, and the effects of environmental variability on coccolithophore biomass in the SO from 1958 to 2021 in three different regions: South of Australia, the South Indian, and the Southeast Atlantic.
Using a Community Earth System Model (CESM) and SAM indices we made plots of environmental variables against the SAM index, coccolithophore biomass against those environmental variables, and all variables from 1958 to 2021 in each region.
In all three regions, the SAM is becoming more positive, and this has a strong positive correlation with the upwelling of dissolved inorganic carbon (DIC). Upwelled DIC and DIC from atmospheric CO2 are both contributing to a widespread decrease in coccolithophore calcification. In our South of Australia region, light reaching the water’s surface has the strongest correlation to coccolithophore biomass. In the South Indian region, mixed layer depth increases as SAM becomes more positive, and increasing temperature has the most significant correlation with coccolithophore biomass. In the Southeast Atlantic increasing DIC has a carbon fertilization effect- coccolithophores that were carbon limited in their photosynthesis have access to additional carbon so their biomass increases. 
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