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Use of highway undercrossings by wildlife in southern California
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Abstract
Roads, especially large highways, can have significant impacts on wildlife movement and survival. This is especially true for wide-ranging species, such as mammalian carnivores. Some of these impacts may be mitigated if wildlife can find and utilize passageways under highways. To determine if underpasses and drainage culverts beneath highways are used by wildlife as movement corridors, we monitored 15 such passages near Los Angeles, California using remotely triggered cameras and gypsum track stations. We found that passages were used by a variety of species, including carnivores, mule deer, small mammals, and reptiles. Many types of undercrossings were utilized, indicating that passages beneath highways, even when not originally designed for wildlife, can provide important safe avenues for animals to cross roads. For mammals of conservation concern, including native carnivores and deer, passage dimensions, surrounding habitat, and the extent of human activity were assessed to determine if these factors influenced passage use by these species. Our results show that while many native mammals used passages beneath highways, the presence of suitable habitat on either side of the passage was a particularly important factor predicting use. For deer and coyotes, passage dimensions were also important and should be considered with the presence of suitable habitat when wildlife passages are planned or evaluated. To increase the likelihood of utilization and to help prevent animals from crossing road surfaces, we suggest that simple improvements such as habitat restoration near crossing points and animal-proof fencing that serves to funnel wildlife to passages, can facilitate animal movement between fragmented habitats that are bisected by roads.
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Fig. 1. Map showing natural habitat and urban development, highways and the 15 passages studies. Adjacent passages are indicated by a single point.
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Table 1. Attributes of the 15 passages monitored in this study. Habitat type is the percentage of habitat within a 250-m semi-circle around both ends of each passage
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[bookmark: ]Human activity includes all human crossings whether on foot, on horseback or by vehicle. Passage type: □=square culvert/ tunnel; [image: mage]=drainage culvert; [image: mage]=spanning bridge underpass.
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Table 2. Nature and frequency of use of culverts, tunnels and underpasses, all passages combined
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Table 3. Frequency of passage use by species, including verified and probable crossings
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Table 4. Spearman's rank correlation coefficient matrix for predictor variables and frequency of crossings through passages, probable and verified crossings combined
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Statistically significant relationships are indicated with asterisks (*P<0.10, **P<0.05,***P<0.01).
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