ORAL PRESENTATION

HISTORICAL DIATOM COMMUNITY AND PRODUCTIVITY SHIFTS HELP
PREDICT THE SENSITIVITY OF BOREAL LAKES TO CLIMATE CHANGE

Mark B. Edlund, Joy Ramstack Hobbs, Norman Andresen, Adam Heathcote, Daniel R.
Engstrom, Jasmine Saros, Kristin Strock, William O. Hobbs, David VanderMeulen

1St. Croix Watershed Research Station, Science Museum of Minnesota, 16910 152™ St
N, Marine on St. Croix, MN 55047

2Andresen Consulting LLC, 5742 Princeton, Ypsilanti, MI 48197

3Climate Change Institute and School of Biology and Ecology, University of Maine,
Orono, ME

4Environmental Science Dept, Dickinson College 112 Kaufman Hall Carlisle, PA 17013
SEnvironmental Assessment Program, Washington State Dept of Ecology, Olympia, WA
98504

6National Park Service, Great Lakes Inventory and Monitoring Network, 2800 Lake
Shore Drive East, Ashland, WI 54806

The northern boreal lakes region covers 15% of the earth's land surface, contains >60%
of the world's fresh surface waters, and holds over 3 million lakes. Multiple lines of
evidence suggest that boreal-lake ecosystems are changing rapidly due to human-induced
climate warming. Current research, however, has demonstrated variable ecological
responses to climate change among lakes. We predict that the sensitivity of boreal lakes
to climate change will vary primarily along two physical gradients with one reflecting
direct, in-lake climate effects and the other reflecting indirect, watershed effects. To test
this framework, we investigated 25 undeveloped boreal lakes using paleolimnological
analysis and showed the lakes are changing rapidly, with significant shifts in diatom and
other algal communities, unprecedented appearances of noxious cyanobacterial blooms,
and increased carbon burial in lake sediments. Here we focus on the historical response
of diatom communities to direct and indirect climate drivers to test our two-dimensional
sensitivity framework. Historical diatom response in each lake was summarized by
measures of community turnover, changes in diagnostic functional and taxonomic groups
(e.g., tychoplankton, small “Cyclotella” species), and measures of algal production
(biogenic silica). Each diatom response metric was estimated across time periods from
the mid-1800s to present and projected on the sensitivity framework to determine
whether physical characteristics of lakes and watersheds could serve as predictors of lake
sensitivity to climate change.



