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[bookmark: _GoBack]As we work to understand Earth's warming climate, sea ice plays a critical role in such considerations. When salt water freezes to form sea ice, millimeter scale saline pockets remain laced throughout the ice as the freezing process rejects much of the brine. The remaining complex brine microstructure forms a unique habitat that is the home of many specialized organisms, including sea ice algae. These saline pockets are dynamic and the algae that live within them utilize extracellular polymeric substances (EPS) to avoid being swept out of their saline tunnels in the case of flooding, and to protect themselves from large variations in local temperature and salinity. Algae not only live within these tiny tunnels, but also inhabit regions of highly porous ice in the interior of an ice floe, known as gap layers. We plan to develop a dynamical systems framework for modeling algal growth in these gap layers. It has been projected and observed that there are increases in snowfall on the sea ice surface connected to our warming climate. The added weight of snow on the surface of the ice pushes the floe into the water, causing nutrient laden sea water to percolate from the bottom up into gap layers and onto the surface of the ice. The resulting mix of snow and sea water on the surface freezes, with brine draining into the gap layer.  Melted snow may also flood in from the surface. In either case, this pumping brings additional resources into saline tunnels and gap layers, and functions as an essential support mechanism for the algae living inside. Utilizing our understanding of the physics of gap layers, the importance of nutrient pumping, and light variance within sea ice, we plan to expand upon classical Nutrient-Phytoplankton-Zooplankton (NPZ) models. NPZ models are largely used in oceanographic research to study organism interactions. Within the gap layers, the algae experience limited predation by zooplankton. Thus, rather than using a strict NPZ model, we aim to build on previous NPZ models and develop an NPL model: Nutrients-Phytoplanton-Light. Through our research we plan to develop a dynamical systems framework to characterize the bloom as a tipping point in the influx of light and pumping necessary for algal growth to take off. In addition to studying nutrients and light, we would also like to investigate the impact of EPS. The use of EPS, while advantageous to the individual organism, can be harmful to a population. In the abundance of algae, overproduction of EPS may cause clogging of saline tunnels, preventing the influx of additional resources, leading us to ask – can sea ice algae become victims of their own success? We intend to model these feedback effects as algae are the primary producers in the polar marine ecosystem, and fluctuations in algal populations may have far reaching ecological consequences, as well as potential impact on the evolution of the sea ice cover itself. 


