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ABSTRACT
Small animals are considered low profile on roads because they are: literally small and therefore
less visually obvious to drivers; present a reduced human safety or economic damage risk; more
vulnerable to being struck on the road; and less apparent when they are declining in populations.
For these reasons, assessments of road effects on small vertebrates and amphibians and reptiles
in particular have demonstrated a pressing issue, yet these taxa receive little attention in the
transportation planning process, even where quantified mortality rates exceed those of other
vertebrate species. Part of the problem is that current transportation planning cycles and
decision-making processes are focused around human infrastructure needs. However, by
considering also ecological infrastructure, i.e., the connections among the habitat components
(nesting, foraging, overwintering) that are necessary across life history processes (breeding,
dispersal) to prevent interruptions in ecosystem function, we can proactively ensure that human
infrastructure will do no harm to this existing ecological infrastructure. Further, negative
attention, either in support of (due to threatened or endangered species concerns) or against a
mitigation project (due to concerns of economic waste) can also greatly affect funding to address
the problem. Thus, proactive and collaborative solutions to address low profile animals can
minimize high profile problems. We provide examples and information from our upcoming book
that addresses these problems and considerations for small animals, including expert guidance
and recommendations for mitigation concepts and applications.
BODY
Small animals are considered low profile on roads for several reasons. Literally, small animals
are physically small or short in stature and therefore, are less visually obvious to drivers in
addition to presenting a reduced risk in terms of human safety and economic property damage.
They are more vulnerable to being struck on the road, and it is also less apparent when they are
declining in populations. Further, wildlife taxa, such as snakes, are not popular in today’s society
and do not raise public concern to the same extent as large vertebrates when there are elevated
road effects. For these reasons, assessments of road effects on small vertebrates and amphibians
and reptiles in particular have demonstrated a pressing issue, yet these taxa receive lagging
attention in the transportation planning process (Andrews et al. 2008), even where quantified
mortality rates exceed those of other vertebrate species. Increasingly, small animals are being
studied by the scientific and wildlife management community, and more and more of these
animals are being determined to be at risk due to habitat fragmentation (i.e., prevention of
movement and greater isolation) as well as due to climate change. Thus, concepts and
considerations of “safety” for these animals go beyond roadkill impacts and can mean ensuring
population and metapopulation health.
Mainstream mitigation practices targeting single species in a local area or region may not be
effective in maintaining biodiversity nor in contributing to the economic value of ecosystem
services (MEA 2005). The costs of adding mitigation measures as a result of a threatened,
endangered, or declining species concern or legal determination, as well as the costs of species
recovery, far exceed the costs of proactive planning. Further, negative media attention, either in
support of or against, a mitigation project, can greatly affect funding to address the problem. By
proactively and collaboratively addressing these low profile animals, we can minimize high
profile problems.
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Best practices for design and mitigation to improve driver safety as well as to avoid wildlife
conflict, especially in instances where roads are adjacent to or bisecting aquatic habitats, are
sorely needed. Part of the problem is that current transportation planning cycles and decisionmaking processes are focused around human infrastructure needs. However, by considering also
ecological infrastructure, i.e., the connections among the habitat components (nesting, foraging,
overwintering) that are necessary across life history processes (breeding, dispersal) to prevent
interruptions in the ecosystem, we can proactively ensure that human infrastructure will do no
harm to this existing ecological infrastructure. To address these needs, we have developed a book
that provides expert guidance and recommendations for concepts and applications for small
animals.
Along with providing background on transportation planning processes, funding, and public
engagement, we present information on the natural history of small animals. In particular, we
have summarized what makes them vulnerable to roads and road-related impacts using an
ecosystem perspective for considerations where land-to-land, land-to-water, or water-to-water
passage, mitigation, retro-fitting, or other enhancement is concerned. This book encompasses the
suite of both direct and indirect effects of roads on small animals with attention to minimizing
costs and conflicts while maximizing connectivity and natural ecological functions. The
ecosystem perspective will also allow for species groupings beyond taxonomic similarity and
into habitat-based similarities and specializations (e.g., fully aquatic species vs. aquatic breeders,
or fully terrestrial species vs. terrestrial breeders), or movement guilds (Kintsch and Cramer
2011).
We provide recommendations to facilitate improved (adaptive) approaches where new, targeted
objectives are specified, as well as when a need arises to enhance an existing approach. We offer
summaries of practical planning and design guidance, including real-world case studies; the
opportunities to minimize regulatory burdens and costs; the relationship of these ideas with the
maximization of small animal connectivity with new or expanded human corridor
(transportation) needs; and addresses emerging issues, such energy development, and related
considerations. Integrating ecological infrastructure into human infrastructure planning, design
and delivery (environmental analysis and decision support) offers a better, and cheaper, way of
doing business. The book is currently in press with Johns Hopkins University Press and will be
the second in The Wildlife Society book series.
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