Glyphosate and other pesticides in vernal
pools and streams in parks

HERBICIDES CONTAINING GLYPHOSATE are used in more than
130 countries on more than 100 crops (Monsanto 2009). Part of
the reason for their popularity is the perception that glyphosate

is an “environmentally benign” herbicide (Giesy et al. 2000;

Duke and Powles 2008) that has low toxicity and little mobility or
persistence in the environment. Recent studies, however, suggest
that glyphosate is more mobile and occurs more widely in the
environment than was previously thought (Battaglin et al. 2005;
Baker et al. 2006; Kolpin et al. 2006; Scribner et al. 2007; Battaglin
etal. 2008).

Glyphosate is a nonselective contact herbicide that kills plants by
inhibiting synthesis of aromatic amino acids needed for protein
formation. Glyphosate is the most commonly used pesticide for
agriculture, and the second most commonly used pesticide for
“home and garden” and “commercial and industrial” uses in the
United States (Kiely et al. 2004). Glyphosate use in the United
States has increased dramatically in recent years as a result of its
use on soybean, cotton, and corn crops that have been genetically
modified to tolerate it. In national parks and national wildlife
refuges (parks), glyphosate has been recommended for control of
some noxious or nonindigenous plant species in select settings.
Deleterious effects on the development and survival of amphib-
ians have been observed at various levels of exposure to com-
mercial glyphosate formulations, in some cases at concentrations
of 1,000 pg/L or less (Cauble and Wagner 2005; Edginton et al.
2004; Howe et al. 2004; Relyea 2005; Dinehart et al. 2009). Most
of these studies indicate that commercial glyphosate formula-
tions are more toxic than pure glyphosate due to the effects of the
surfactants used (Howe et al. 2004: Bringolf et al. 2007). However,
surfactant concentrations were not measured in this study (Bat-
taglin et al. 2008) or any of the other studies referenced.

Vernal pools are sensitive environments that provide critical habi-
tats for many species, including amphibians. In 2005 and 2006,
water samples were collected from vernal pools and adjacent
flowing waters in parks in Iowa, Washington, D.C., and Maryland,
prior to and just after the local use of glyphosate (Battaglin et

al. 2008). At each site there was a treatment pool (with adjacent
glyphosate use), a control pool (with no glyphosate use nearby),
and a flowing stream (with multiple potential glyphosate sources).
In addition, a park in Wyoming was a study control with no
reported glyphosate use nearby. Results indicate that vernal pools
and adjacent streams can be contaminated by the use of herbi-
cides within parks to control weeds in cropped areas or to kill
noxious or nonindigenous plants. Contamination also originates
from pesticide use occurring outside park boundaries (Battaglin
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et al. 2008). Glyphosate was detected in 31 of 76 samples with

a maximum concentration of 328 ug/L, measured in a sample
collected from a vernal pool in Rock Creek Park, Washington,
D.C. That sample was collected seven days after glyphosate was
applied by backpack sprayer in the area near the site to control
lesser celandine (Ranunculus ficaria) and one day after approxi-
mately 3 cm of rain fell at the site. Glyphosate was not the only
pesticide found; 27 other pesticides or pesticide degradation
products, including atrazine, triclopyr, and 2,4-D, were detected
at concentrations ranging from less than 0.01 to more than 10
ug/L. The results of this study provide a baseline of information
on the occurrence of glyphosate and other pesticides in selected
national parks and wildlife refuges that is relevant to studies of the
ecology, hydrology, and biology of water-related habitats at those
sites.
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