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Abstract Large differences in d2H of primary producers
between aquatic and terrestrial ecosystems are used to
identify subsidies, discriminate organic matter sources,
and reduce uncertainty in food web studies. Previous
investigations of hydrogen isotope ratios suggest there
may be predictable differences between the d2H of water
and organic matter for different types of primary producers. We define the difference in the net isotopic
discrimination between water and bulk organic matter
(om) as: DH = (d2Hom - d2Hwater) 7 (1 ? d2Hwater 7
1,000). We summarized DH values from published literature and we measured the d2H of water and primary
producers in order to compare DH among aquatic and
terrestrial primary producers. Measurements were made
from three water body types (lake, river, coastal lagoon)
and their associated watersheds. Although we predicted a
large and equivalent net isotopic discrimination for
aquatic primary producers, we found considerable variability among groups of aquatic producers. Macroalgae,
benthic microalgae, and phytoplankton had more negative
DH values (i.e. greater isotopic discrimination) than both
aquatic macrophytes and terrestrial vegetation. The more
positive d2Hom and hence lower DH of terrestrial vegetation was expected due to relative increases in the heavier

K. L. Hondula ! M. L. Pace (&)
Department of Environmental Sciences, University of Virginia,
Charlottesville, VA 22904, USA
e-mail: pacem@virginia.edu
J. J. Cole
Cary Institute of Ecosystem Studies, Millbrook, NY 12545, USA
R. D. Batt
Center for Limnology, University of Wisconsin, Madison,
WI 53706, USA

isotope, deuterium, during transpiration. However, the
more positive values of d2Hom and relatively low DH in
aquatic macrophytes, even submerged species, was
unexpected. Marine macroalgae had high variability in
d2Hom as a group, but low variability within distinct
species. Variability among types of primary producers in
d2Hom and in DH should be assessed when hydrogen is
used in isotopic studies of food webs.
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Introduction
Stable isotopes are powerful for analyzing trophic interactions in aquatic ecosystems. Differences in stable isotope
ratios of carbon (d13C) and nitrogen (d15N) are frequently
used to elucidate the diet of aquatic organisms and to
describe food web structure (Peterson and Fry 1987).
However, isotope analyses can produce ambiguous results
when variability within food sources is large relative to
differences between sources (Phillips and Gregg 2001; Fry
2006). Ratios of the stable isotopes of hydrogen relative to
a standard (d2H) are a potentially powerful complement to
other isotopes because the mass difference between protium and deuterium results in large differences in d2H
([100 %) between some sources (Doucett et al. 2007).
However, the hydrogen isotope ratios of the bulk organic
matter (d2Hom) among various aquatic primary producers
including vascular plants and macro- and micro-algae has
not been systematically evaluated to determine how variability in these producers might affect the use of hydrogen
isotopes as food web tracers.
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