Pesticides Q&A
Pesticide residues, especially herbicides
are present in streams, estuaries, coastal
and reef waters. Recent research on
pesticide monitoring has improved our
understanding of the extent, persistence
and impacts of pesticides in freshwater
and marine areas (Davis et al., 2012a, b;
Kennedy et al., 2012a, 2012b; Shaw et al.,
2012; Lewis et al., 2012).
Q. What pesticide residues are present in
the Great Barrier Reef?
A. Residues commonly detected are
the photosynthesis II (PS-II) herbicides,
including atrazine, diuron, ametryn,
hexazinone and tebuthiuron, as well as a
range of other herbicides and insecticides.
These are man-made compounds, not
found in the natural environment. The PSII
herbicides act by inhibiting photosynthesis,
which is why they are so good at killing
weeds, and thus affect non-target species
such as seagrasses.
Q. Why are they a problem?
A. These herbicides are a concern
because of their potential impacts on a
range of marine plant species including
corals, seagrass and macroalgae. PSII herbicides are carried in river runoff
and take a long time to break down in
the environment (months to years). PS-II
herbicides act additively and they have
been detected inshore at concentrations
high enough to affect plants and corals in
the Great Barrier Reef.
Corals can recover from short-term, lowlevel exposure to herbicides, however
chronic exposure can lead to decreased
photosynthetic rates, bleaching, partial
colony death and reduced fertility (Lewis
et al. 2012).
The presence of herbicides (diuron,
atrazine and hexazinone) increases
the vulnerability of corals to the

negative effects of high temperatures
on photosynthesis (Negri et al. 2011).
Preliminary results testing the acute effects
of herbicides indicate that seagrasses
are among the more sensitive non-target
species to these herbicides.
Q. Where do they come from?
A. Concentrations of pesticides in rivers
and streams are highest in areas of
intensive agriculture, including sugarcane,
but also from grazing lands (tebuthiuron).
Runoff of pesticides and herbicides
may be affecting the health of marine
plants in wetlands, estuarine areas and
the inshore coastal waters of the GBR.
Pesticides have also been detected in the
sediment and biota of freshwater systems
and coastal waters. Monitoring of marine
waters shows the highest concentrations of
pesticides in marine waters near rivers with
a large proportion of intensive agriculture
(Kennedy et al., 2012). Pesticides have also
been detected in the sediment and biota
of freshwater systems and coastal waters.
Runoff of pesticides and herbicides may
be affecting the health of marine plants in
wetlands, estuarine areas and the inshore
coastal waters of the GBR. Impacts
from pesticides and herbicides may be
exacerbated by additive pressures in the
wet season, such as higher temperatures
and lower salinity.
Key recent findings include:
• Coastal freshwater and estuarine waters
have the highest concentrations of
herbicides (Smith et al., 2012) and are
most likely, at highest risk (Davis et al.,
2012)
• The herbicide residues atrazine and
diuron have been identified in water
samples collected in the wet season at
inshore lagoon sites at concentrations
that are known to have negative effects
on seagrass and corals
• Diuron and atrazine are the most

commonly detected herbicides in GBR
waters and concentrations in flood
plumes at times exceed ecological
protection guidelines for the Great
Barrier Reef Marine Park
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Figure 1: Advances in conceptual understanding of sources, transport and impact of pesticides in the GBR. Source: Devlin and Lewis (2011).
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