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We thank Bowman and Schulte-Hostedde (2009) for their
useful commentary. As outlined in our paper, mink have several
characteristics that support their value as a sentinel species (Basu
et al., 2007). Key characteristics of a sentinel species in the ﬁeld of
environmental health are provided in Table 1 of our paper and
these were adapted from extensive reviews conducted by
academic scientists and government panels (Beeby, 2001; Fox,
2001; LeBlanc and Bain, 1997; National Research Council, 1991;
Van der Schalie et al., 1999). As there are few mammalian species
that can effectively meet such criteria (Golden and Rattner, 2003),
it is no surprise that mink have been recognized as an excellent
sentinel by many agencies worldwide. The main assertion by
Bowman and Schulte-Hostedde (2009) is that because of the high
frequency of ranch escapees, mink are not ‘‘a continuous resident
of the environment under evaluation’’ (criteria adapted from a
‘‘critique’’ paper written by Landres et al., 1988), and that this
precludes their value as sentinel species. While we agree that the
presence of ranched mink in the wild population is a confounding
factor for some ecotoxicological studies and should be taken into
account when designing environmental research or monitoring
studies using mink, we disagree with the conclusion that ‘‘the
mink is not a reliable sentinel species’’.
The concept of ‘‘residency status’’, as described by Landres et
al. (1988), was concerned with the issue of migratory species. In
the context of ecotoxicological monitoring, the criteria of
continuous residence ensure that contaminant burdens in
sentinel species reﬂect local levels. As mentioned in our paper,
the linear home range of mink is between 1 and 5 km (cited from
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Lariviere, 1999) and this means that wild mink may offer excellent
information on local contamination.
Bowman and Schulte-Hostedde (2009) argue that the presence
of domestic mink in the wild population would lead to an
underestimation of local pollution levels. They point to their own
genetic data, suggesting that 64% of mink sampled in Southern
Ontario are domestic or domestic–wild hybrids. However, these
data do not address what proportion of trapped mink are recent
(o3 months) escapees, ﬁrst-generation escapees, or escapees that
have established themselves in the local ecosystem. Nonetheless,
for escapees to thrive it would be expected that they rely on the
same prey base as wild endemic mink. Because contaminants
such as methylmercury (MeHg) and polychlorinated biphenyls
(PCBs) are bioaccumulative and are rapidly assimilated through
the diet into tissues (steady-state conditions reached in 2–3
months; Jernelov et al., 1976; Bursian et al., 2006) we would
expect that only the most recent escapees may not accurately
reﬂect local contaminant levels. As mentioned by Bowman and
Schulte-Hostedde (2009) and from our own experiences, such
recent escapees may be identiﬁed by careful consideration of fur
quality and body size. As stressed in our paper (Recommendation
#3), designing monitoring programs with adequate statistical
power, careful consideration of demographic information, and
preliminary data analysis (e.g., outlier tests) can help improve the
quality and accuracy of contaminant monitoring survey results.
This may be extended to considering the location and size of
nearby fur farms, in relation to targeted monitoring regions. Body
burdens of environmental contaminants by less-recent escapees
(43 months) and domestic–wild hybrids are expected to be
similar to levels in endemic mink. It is not surprising that a large
body of data supports the notion that tissue MeHg and PCB levels
in trapped mink do in fact reﬂect local conditions (Cumbie, 1975;
Kucera, 1983; Wren et al., 1986; Foley et al., 1988). Also, the
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easterly trend in increasing Hg levels across North America
observed in mink has been found in other wildlife (e.g., common
loons; Evers et al., 1998) and resembles the US EPA’s modeled
prediction of atmospheric Hg deposition.
Our review also discusses the use of mink for effects
assessment in the ﬁeld, although we suggest that ‘‘conclusions
from these studies should be drawn cautiously, as the strength of
association between exposure to pollutants and changes in
population dynamics is generally weak because many other
factors, such as habitat loss, disease, and natural cycles, are
involved (Fox, 2001; Wren, 1991).’’ A similar cautionary statement
was provided by Landres et al. (1988) early in their paper: ‘‘the
indicator is a surrogate measure. By deﬁnition, indicators may
bear no direct or simple cause and effect relationship to the factor
or factors of interest’’. Bowman and Schulte-Hostedde (2009)
point to behavioral studies as being particularly problematic in
mink. We do not disagree. But, it should be noted that few wildlife
species can be studied so readily both in the laboratory and in the
ﬁeld, and while there will always be challenges in extrapolating
results from the laboratory to the ﬁeld, the fact that causal
linkages and quantitative exposure-response proﬁles may be
developed in captive mink and then explored in wild animals
further reinforces the beneﬁts of mink as a sentinel in environmental health.
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