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A B S T R A C T

Anthropogenic infrastructure routinely interferes with wildlife movement, habitat use, and survival. Grouse in
the family Phasianidae may be particularly susceptible to collisions with fences due to their morphology and life
history. Because many Phasianid species are of conservation concern, managers often deploy markers on fences
to reduce collision-associated mortality. However, scarce information on the effectiveness of different marker
styles or the effects of local and landscape features on collision risk exists. Our objectives were to (1) determine
the effectiveness of different marker styles in reducing collisions, (2) estimate the effects of local and landscape
features on collision risk, and (3) evaluate an existing greater sage-grouse (Centrocercus urophasianus) collision
risk model. We conducted greater sage-grouse collision surveys within Sublette County, Wyoming, USA in March
and April of 2014 and 2015. Data were analyzed in a multi-scale occupancy model accounting for incomplete
detection of collisions. We found substantial evidence for the ability of all markers to reduce collisions (~57%
reduction), with little difference between the tested marker types. We found strong evidence for lower collision
probabilities at fences with wood posts and on fences farther from leks. Our results also indicated a negative
relationship between collision probabilities and the difference between fence and vegetation heights. We ob-
served little evidence for differences in collision risk between areas defined as “high” or “moderate” risk in a pre-
existing collision risk map. We recommend integrating fence marking into conservation practices requiring
fencing, and prioritizing fence marking near leks in areas with greater fence exposure.

1. Introduction

Anthropogenic infrastructure such as fences routinely interferes in
the movements, habitat use, and survival of a wide variety of wildlife
species (Bevanger 1994; Drewitt and Langston 2008; Linnell 2016).
Unfortunately, the installation of human infrastructures, including
fences, typically witnessed across landscapes of high-income nations is
now occurring in low-income countries as well (Bevanger 1994; Drewitt
and Langston 2008). The broad-scale erection of fencing has continued
due to civil and political unrest throughout the world (Bevanger and
Henriksen 1996; Hayward and Kerley 2009; Linnell 2016), the need for
maintaining domesticated livestock within an enclosed area (Hayter
1939), the need to exclude undesired animals from certain parcels
(Bevanger and Henriksen 1996; Hayter 1939), or to maintain biodi-
versity (Hayward and Kerley 2009; Linnell et al. 2016).

Wildlife collisions with fencing represent a direct impact on the
survival of individuals. Mortality associated with fence collisions has
been well documented for numerous avian species, including the

Phasianids which are thought to be susceptible to collisions with in-
frastructure due to their high wing loading, lekking behavior, and
afoveal retina (Bevanger 1994; Lisney et al. 2012; Sillman 1973). In
North America, Wolfe et al. (2007) found that 39.8% of lesser prairie-
chicken (Tympanuchus pallidicinctus) mortality was caused by collision
with fences and, based on a subset of the same data set, Patten et al.
(2005) observed elevated mortality rates for female lesser prairie-
chickens where habitats were more fragmented by fences, power lines,
and roads. Similarly, greater sage-grouse (Centrocercus urophasianus;
hereafter, sage-grouse) collisions with fencing have been observed in
two studies in western North America (Christiansen, 2009, Stevens
et al. 2012a). In Europe, collisions with fences and power lines have
been observed for the western capercaillie (Tetrao urogallus), black
grouse (Tetrao tetrix), red grouse (Lagopus lagopus scoticus), and ptar-
migan (Lagopus spp.) (Baines and Summers 1997; Bevanger 1995; Catt
et al. 1994). Although the impact of this collision-associated mortality
on populations is not particularly well understood, there is some evi-
dence indicating infrastructure collisions may contribute substantially
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to population declines in some species (Baines and Andrew 2003;
Bevanger 1995; Moss et al. 2000; Smith and Dwyer 2016).

The risk of wildlife collisions with fencing is likely impacted by a
variety of site and landscape-scale factors (Stevens et al. 2012a). Site
factors may include the density and height of local vegetation, fence
height, type of fence, the type of fence posts, the distance between fence
posts, the slope or ruggedness of the nearby landscape, and in the case
of lekking species, the distance to surrounding leks and the number of
individuals attending adjacent leks (Stevens et al. 2012a). Similarly,
landscape-scale factors may include surrounding landcover types
(Baines and Summers 1997), the density of individuals throughout the
landscape (Baines and Andrew 2003), and movement corridors (in-
cluding prominent ridges or other vegetative or topographic features
that funnel animal movement) (Bevanger 1994; von Schweppenburg
1929).

Marking human infrastructure to increase its visibility is a common
practice for reducing collisions for a variety of avian species (Luzenski
et al. 2016), including Phasianids due to their predisposition for col-
liding with fences and the level of conservation concern regarding
several species within this subfamily (Baines and Andrew 2003; Stevens
et al. 2012b). The growing application of fence markers to reduce
collisions has prompted government agencies and non-profit

organizations to provide significant financial and personnel resources
to install them at extensive scales (Natural Resources Conservation
Service, 2015). This effort spurred one peer-reviewed study to evaluate
the effectiveness of this practice. Stevens et al. (2012b) evaluated the
effectiveness of fence markers in reducing greater sage-grouse collisions
and found marked fences reduced collisions by 83%. Similarly, marking
fences reduced black grouse (91%) and capercaillie (64%) collisions
(Baines and Andrew 2003). Although these studies have shown that
marking deer and stock fencing can reduce Phasianid collisions with
fences, to date, no study has compared the efficacy of multiple marker
types in reducing collisions, while accounting for imperfect detection,
and considering site- and landscape-level factors that may influence
collision rates. Durability concerns of marker types in Europe under-
score the need for evaluating alternative marker styles (Baines and
Andrew 2003). Additionally, few studies have empirically tested site-
and landscape-scale factors that may influence the risk of grouse col-
lisions with fencing.

Our research objectives were to 1) determine the effectiveness of
different fence marker types, 2) estimate the effects of site and land-
scape features on collision risk and 3) evaluate an existing greater sage-
grouse collision risk model. We evaluated the effectiveness of bright
yellow FlySafe markers (FlySafe 2016), white markers with reflective

Fig. 1. Illustration of four treated segments of fence-line associated with a focal lek.

N.J. Van Lanen et al. Biological Conservation 213 (2017) 70–83

71



Download English Version:

https://daneshyari.com/en/article/5742984

Download Persian Version:

https://daneshyari.com/article/5742984

Daneshyari.com

https://daneshyari.com/en/article/5742984
https://daneshyari.com/article/5742984
https://daneshyari.com

