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Biogeochemistry and Ecology of Constructed Ponds



Ray & Holgerson (2023) Geophysical Research Letters

Biogeochemistry and Ecology of Constructed Ponds



Ecosystem Disturbances – Green Energy



Pre- & Post-harvest processing and 
transport uses energy and produces waste

Removal of habitat 
to construct ponds

Land use change and fertilizer 
application for aqua feed production

Harvest of wild fish for 
aqua feed production

Construction of coastal ponds 
leads to enhanced greenhouse 
gas release and submarine 
groundwater discharge

Fish pens alter 
local currents

Feed addition adds elements to the 
ecosystem, harvest extracts elements

Enhanced loading of organic material to benthos 
alters oxygen availability, nutrient and greenhouse 
gas fluxes, and benthic faunal community

Seaweed takes 
up carbon

Export to 
open ocean

Non-fed aquaculture consumes 
suspended particulates

Ecosystem Disturbances – Aquaculture



Ecosystem Disturbances –Fisheries



Oyster Farm in Potter Pond; from www.seagrant.gso.uri.edu

Role of Oysters and Other Animals in Coastal Biogeochemistry



Ray et al. (2019) ES&T

Role of Oysters and Other Animals in Coastal Biogeochemistry


