HLY0601 -Oceanographic Research Cruise (SLIPP06)-Summary Statement

Climate-Driven Changes in Impacts of Benthic Predators in the Northern Bering Sea
(NSF-OPP-ARC-0454454)

PIs: Jackie M. Grebmeier (jgrebmei@utk.edu), ph. 865-974-2592, fax 865-974-7896,


email: jgrebmei@utk.edu, University of Tennessee, Knoxville, TN 37932 (Chief Scientist)

Lee W. Cooper, University of Tennessee, Knoxville (Co-Chief Scientist)

James R. Lovvorn, University of Wyoming (PI and lead helo survey component)

A. PROJECT SUMMARY

Perhaps the most striking evidence of global climate change is decreased extent of arctic sea ice and recent studies indicate this is occurring now south of St. Lawrence Island (SLI) in the SLI polynya region (SLIP). Despite research on the consequences of sea-ice change for physical oceanography and weather, effects on arctic marine food webs from microbes to top predators are by comparison very poorly understood. Our field research will investigate a major mechanism by which sea-ice change might affect the very productive, benthic-dominated food webs on shallow arctic shelves -expansion of the ranges and numbers of mobile benthic predators owing to increased temperature of bottom water. When winter sea ice melts on the north-central Bering Sea shelf, a pool of cold bottom water (<1°C) forms that persists through summer and reduces the numbers and growth of crabs and groundfish. The size of the cold pool decreases with decreasing ice extent. This area is currently the sole wintering site of the world population of the benthic-feeding Spectacled Eider (SPEI), a principal top predator. Expansion of competing crab and fish predators as ice cover declines and the cold pool contracts may affect food availability for the eiders. In this project, our main questions are

Question 1: Is the benthic food web in the north-central Bering Sea limited by top-down control by

predators? We will collect data needed to model the total impact of predators on their main benthic prey in the northcentral Bering Sea. These predators include SPEI, groundfish, snow crabs, sea stars, and gastropods.

Question 2: Are the overwinter survival and/or prebreeding condition of SPEI being impacted by climate driven trends in ice cover that are allowing populations of competing crabs and groundfish to expand? We will use past and current data to simulate impacts on the energy balance of the main endotherm predator (SPEI) of variations in crab and groundfish populations expected to occur with changes in ice cover and resulting temperature of bottom water.

Question 3: Are the time-series benthic system changes observed south of St. Lawrence Island continuing and are they forced by bottom-up (hydrographic) or top-down (predator) interactions, or both? We will continue a long-term (1950-2005) record of benthic communities and carbon cycling processes in this area, which is essential to analyses in this project. These data will also indicate whether declines in organic matter supply to sediments that we have measured at a subset of stations have occurred throughout the area, and whether these declines correspond to a decrease in direct precipitation of phytoplankton during and after the ice-edge spring bloom.

