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il
ABSTRACT

Ecosystem Carbon Cycles: Whole-Lake Fluxes Estimated with Multiple Isotopes

DARREN LEE BADE

Under the supervision of Professor Stephen R. Carpenter

At the University of Wisconsin-Madison

Inorganic °C additions to lakes were used to: 1) determine the atmospheric flux of
CO; isotopes in high pH lakes, 2) examine models of photosynthetic fractionation in
planktonic algae, 3) estimate the relative contribution of algal and terrestrial sources of
dissolved organic carbon (DOC), and 4) validate a combined bioenergetics/carbon model for
Chaoborus.

Stable carbon isotope analysis has advanced the understanding of carbon flow in lake
ecosystems. However, this approach is sometimes constrained by the limited range of carbon
isotope signatures (613C) found in nature. To overcome some of these limitations, inorganic
3C was added to the surface water of Paul and Peter lakes in 2001, and to Peter and Tuesday
lakes in 2002. Peter Lake also received nutrient additions in 2002 to stimulate primary
productivity. Photosynthetic uptake of added BC created algal isotope signatures that were
distinct from those of terrestrial organic carbon. Addition of B¢ also caused a large increase

in 83C of many other C pools. After the additions ended the 813C of these pools gradually






