
 

 

 
 

January 30, 2019 
 

Sent via email and FedEx  
 
Ventura County Planning Commission 
Attn: Shelley Sussman & Meighan Batinica 
800 S. Victoria Avenue 
Ventura, California, 93009 
Shelley.Sussman@ventura.org  
Meighan.Batinica@ventura.org  
Wildlife.Corridors@ventura.org 
 
Re: Proposed Habitat Connectivity and Wildlife Corridor Ordinance  
 
Dear Ventura County Planning Commission:  
 
 These comments are submitted on behalf of the Center for Biological Diversity (the 
“Center”) regarding the proposed Habitat Connectivity and Wildlife Corridor Ordinance 
(“Ordinance”). The Center appreciates the work of the Commission and County Planning Staff in 
developing the Ordinance. The Ordinance as proposed is a major step forward in maintaining 
and enhancing wildlife connectivity within Ventura County and the region. At the same time, the 
Center recommends improvements to the Ordinance to further support its stated objectives, 
which are discussed in sections VI through VIII below. 
 

The Center is a non-profit, public interest environmental organization dedicated to the 
protection of native species and their habitats through science, policy, and environmental law. 
The Center has over 1.4 million members and online activists throughout California and the 
United States. The Center and its members have worked for many years to protect imperiled 
plants and wildlife, open space, air and water quality, and overall quality of life for people in 
Ventura County. 
  

I. Habitat Connectivity Is Essential for Wildlife Movement and Biodiversity 
Conservation.  

 
 Habitat connectivity is vital for wildlife movement and biodiversity conservation. 
Limiting movement and dispersal with barriers (e.g., development, roads, or fenced-off 
croplands) can affect animals’ behavior, movement patterns, reproductive success, and 
physiological state, which can lead to significant impacts on individual wildlife, populations, 
communities, and landscapes (Ceia-Hasse et al., 2018; Cushman, 2006; Haddad et al., 2015; 
Trombulak & Frissell, 2000; van der Ree et al., 2011). Individuals can die off, populations can 
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become isolated, sensitive species can become locally extinct, and important ecological 
processes like plant pollination and nutrient cycling can be lost. In addition, connectivity 
between high quality habitat areas in heterogeneous landscapes is important to allow for range 
shifts and species migrations as climate changes (Heller and Zavaleta 2009, Cushman et al. 
2013). Lack of wildlife connectivity results in decreased biodiversity and degraded ecosystems. 
Thus, preserving and maintaining natural and created corridors is critical for species and habitat 
conservation in fragmented landscapes (Gilbert-Norton et al., 2010). 
 
 Wildlife connectivity and migration corridors are important at the local, regional, and 
continental scale. Local connectivity that links aquatic and terrestrial habitats would allow 
various sensitive species to persist, including state- and federally-protected California red-legged 
frogs (Rana draytonii), least bell’s vireos (Vireo bellii pusillus), and other species. At a regional 
scale, medium- and large-sized mammals that occur in Ventura County, such as mountain lions 
(Puma concolor), bobcats (Lynx rufus), gray foxes (Urocyon cinereoargenteus), ring-tailed cats 
(Bassariscus astutus), and mule deer (Odocoileus hemionus), require large patches of 
heterogeneous habitat to forage, seek shelter/refuge, and find mates. In addition, anadromous 
fish, such as steelhead trout (Oncorhynchus mykiss), are born in some of Ventura’s waterways, 
spend several years in the Pacific Ocean, and return to Ventura to spawn. Ventura is an important 
hub for local and global biodiversity; wildlife movement and habitat connectivity must be 
maintained throughout the Ventura County.  
 

II. Climate Change Is Likely to Significantly Alter Wildlife Behavior and 
Movement.  

 
 A strong, international scientific consensus has established that human-caused climate 
change is causing widespread harms to human society and natural systems, and climate change 
threats are becoming increasingly dangerous. In a 2018 Special Report on Global Warming of 
1.5°C from the Intergovernmental Panel on Climate Change (IPCC), the leading international 
scientific body for the assessment of climate change describes the devastating harms that would 
occur at 2°C warming, highlighting the necessity of limiting warming to 1.5°C to avoid 
catastrophic impacts to people and life on Earth (IPCC 2018). In addition to warming, many 
other aspects of global climate are changing. Thousands of studies conducted by researchers 
around the world have documented changes in surface, atmospheric, and oceanic temperatures; 
melting glaciers; diminishing snow cover; shrinking sea ice; rising sea levels; ocean 
acidification; and increasing atmospheric water vapor (USGCRP, 2017). 
 
 Climate change is increasing stress on species and ecosystems, causing changes in 
distribution, phenology, physiology, vital rates, genetics, ecosystem structure and processes, and 
increasing species extinction risk (Warren et al., 2011). A 2016 analysis found that climate-
related local extinctions are already widespread and have occurred in hundreds of species, 
including almost half of the 976 species surveyed (Wiens, 2016). A separate study estimated that 
nearly half of terrestrial non-flying threatened mammals and nearly one-quarter of threatened 
birds may have already been negatively impacted by climate change in at least part of their 
distribution (Pacifici et al., 2017). A 2016 meta-analysis reported that climate change is already 
impacting 82 percent of key ecological processes that form the foundation of healthy ecosystems 
and on which humans depend for basic needs (Scheffers et al., 2016). Genes are changing, 
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species’ physiology and physical features such as body size are changing, species are moving to 
try to keep pace with suitable climate space, species are shifting their timing of breeding and 
migration, and entire ecosystems are under stress (Cahill et al., 2012; Chen et al., 2011; Maclean 
& Wilson, 2011; Parmesan, 2006; Parmesan & Yohe, 2003; Root et al., 2003; Warren et al., 
2011). As such, it is imperative that current and future land use planning consider the impacts of 
climate change on wildlife movement. In order to further this goal, any development within the 
overlay zones should be reviewed to ensure functional connectivity in light of potential climate 
change impacts. 
 

III. Corridor Redundancy Helps Retain Functional Connectivity and Resilience.  
 
 Corridor redundancy (i.e. the availability of alternative pathways for movement) is 
important in regional connectivity plans because it allows for improved functional connectivity 
and resilience. Compared to a single pathway, multiple connections between habitat patches 
increase the probability of movement across landscapes by a wider variety of species, and they 
provide more habitat for low-mobility species while still allowing for their dispersal (Mcrae et 
al., 2012; Olson & Burnett, 2008; Pinto & Keitt, 2008). In addition, corridor redundancy 
provides resilience to uncertainty, impacts of climate change, and extreme events, like flooding 
or wildfires, by providing alternate escape routes or refugia for animals seeking safety (Cushman 
et al., 2013; Mcrae et al., 2008; Mcrae et al., 2012; Olson & Burnett, 2008; Pinto & Keitt, 2008). 
Thus, the Center supports efforts that account for corridor redundancy and functional 
connectivity to facilitate wildlife movement throughout the County. 
 

IV. Human Development and Associated Noise and Lighting Can Interfere with 
the Behavior of Local Wildlife Such As Mountain Lions. 

 
Human development and associated noise can degrade adjacent wildlife habitat and 

behavior. (See, e.g., Slabbekoorn 2008.) For instance, field observations and controlled 
laboratory experiments have shown that traffic noise can significantly degrade habitat value for 
migrating songbirds. (Ware et al. 2015.) This finding followed lab results indicating that subjects 
exposed to 55 and 61 dBA simulated traffic noise exhibited decreased feeding behavior and 
duration, as well as increased vigilance behavior. (Id.) Such behavioral shifts increase the risk of 
starvation, thus decreasing survival rates. A recent study also highlighted the detrimental impacts 
of siting development near areas protected for wildlife. The study noted that “Anthropogenic 
noise 3 and 10 dB above natural sound levels . . .  has documented effects on wildlife species 
richness, abundance, reproductive success, behavior, and physiology.” (Buxton, et al.) The study 
further noted that “there is evidence of impacts across a wide range of species [] regardless of 
hearing sensitivity, including direct effects on invertebrates that lack ears and indirect effects on 
plants and entire ecological communities (e.g., reduced seedling recruitment due to altered 
behavior of seed distributors).” (Ibid.) Moreover, human transportation networks and 
development resulted in high noise exceedances in protected areas.  (Ibid.) 
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There also is strong evidence documenting the effects of human activity specifically on 
mountain lions. One study found that mountain lions are so fearful of humans and noise 
generated by humans that they will abandon the carcass of a deer and forgo the feeding 
opportunity just to avoid humans. (Smith 2017.)1 The study concluded that even “non-
consumptive forms of human disturbance may alter the ecological role of large carnivores by 
affecting the link between these top predators and their prey.” (Smith 2017.) In addition, the 
study found that mountain lions respond fearfully upon hearing human vocalizations. Another 
study demonstrates that mountain lions exposed to other evidence of human presence (lighting, 
vehicles, dogs) will impact mountain lion behavior. (Wilmers 2013.) Other studies documented 
diet shifts in mountain lions near human development, and recommended minimizing any 
development in mountain lion habitat. (Smith 2016; see also Smith 2015.) 

Additional studies similarly documented that mountain lions avoid “urban, agricultural 
areas, and roads and prefer[] riparian areas and more rugged terrain.” (Zeller 2017; see also 
Vickers 2015.) One study found that over half (55 percent) of radio collared mountain lions in 
urban areas did not survive, and the majority were killed by humans either by vehicle strikes or 
using depredation permits. (Vickers 2015.) Given that human activities can interfere with natural 
behavior and movement of local wildlife, the Center supports the County’s efforts to limit 
development and associated noise and lighting in corridor areas.  

V. Enhancing Wildlife Crossings for Existing Roads Is Critical to Maintaining 
Healthy Ecosystems.  

 
 The Center supports the objective of the Ordinance to enhance wildlife connectivity on 
existing roads through the use of increased setbacks. Enhanced connectivity helps sustain 
functional ecosystems and ensure public safety. Although natural, existing corridors in 
fragmented landscapes have been shown to have more wildlife movement compared to created 
corridors (Gilbert-Norton et al., 2010), crossing structures combined with setbacks are useful as 
retroactive restoration in areas where existing roads have high incidence of wildlife vehicle 
conflict or where species movement has been severely impacted. When appropriately 
implemented, wildlife crossing infrastructure has been shown to improve wildlife permeability  
and reduce wildlife vehicle collisions (Bissonette & Rosa, 2012; Dodd Jr. et al., 2004; Dodd et 
al., 2012; Kintsch et al., 2018; Sawaya et al., 2014; Sawyer et al., 2012). Thus, by maintaining 
and restoring habitat connectivity that facilitates movement required for current and future 
species ranges and behaviors, the County would improve driver safety while promoting local 
biodiversity. 
 
 Outside of California many other states and jurisdictions have been proactively 
addressing wildlife connectivity issues. For example, Arizona, Colorado, and Wyoming have 
seen 80-96% reductions in wildlife vehicle collisions while gradually increasing the level of 
wildlife permeability over time (it appears that some species take more time than others to adapt 
to crossings) on sections of highways where they have implemented wildlife crossing 
infrastructure, such as underpasses, culverts, overpasses, wildlife fencing, and escape ramps 

                                                 
1 See also Sean Greene, “How a fear of humans affects the lives of California's mountain lions,” Los Angeles Times 
(June 27, 2017), available at http://beta.latimes.com/science/sciencenow/la-sci-sn-pumas-human-noise-20170627-
story.html.  
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(Dodd et al., 2012; Kintsch et al., 2017; Kintsch et al., 2018; Sawyer et al., 2012). Utah just 
completed the state’s largest wildlife overpass at Parleys Canyon for moose, elk, and deer. 
Washington State is about to complete its largest wildlife overpass on I-90, which is anticipated 
to provide habitat connectivity for a wide variety of species between the North and South 
Cascade Mountains. The overpass cost $6.2 million as part of a larger $900 million expansion 
project that will include multiple wildlife crossings along a 15-mile stretch of highway. Savings 
from less hospital bills, damage costs, and road closures from fewer wildlife vehicle collisions 
will make up those costs in a few years (Valdes 2018). State transportation departments are 
actively pursuing these types of projects because of the benefits for wildlife connectivity, public 
safety, and the economy. The Center supports Ventura County’s efforts to actively invest in 
preserving habitat connectivity where there are no roads or development while also enhancing or 
restoring connectivity where roads or other transportation infrastructure already exist. 
 

VI. Some of the Proposed Exemptions to the Critical Wildlife Passage Areas 
Overlay Zone Undermine the Objectives of the Ordinance. 

 
 The Center wholeheartedly supports the objectives of the Ordinance, which are outlined 
in the staff report to include (1) regulating the siting of structures, uses and activities within 
individual lots so as to avoid key habitat areas used by wildlife; (2) consolidating development to 
provide open areas as a means to facilitate wildlife passage within and between individual lots; 
and (3) providing access to, and movement between, surrounding protected habitat areas on a 
regional geographic scale. 
 
 In furtherance of those objectives, the Center recommends that certain exemptions be 
removed from the Ordinance. In particular, section 8109-4.9 establishes the Critical Wildlife 
Passage Areas Overlay Zone (“CWPA”), which provides requirements and procedures for 
development in this zone. (Exh. 14 at 21.) However, the next section provides that these 
requirements and procedures do not apply to some types of development, including “[a]ny 
development on a lot zoned Commercial (CO, C1, CPD)....aboveground pipelines or 
transmission lines...construction and maintenance of driveways and roads internal to a lot.”  (Id. 
at 21.) Commercial development, pipelines, and internal roads can all impede wildlife 
connectivity and disturb animal behavior. As such, it is unclear why these uses are exempt from 
the CWPA requirements and procedures. Instead, these exemptions undermine the objectives of 
the Ordinance. 
 
 In addition, it appears that some uses are partially exempt from the CWPA requirements 
and procedures, including golf courses and drilling for geologic testing. Golf courses can 
fragment wildlife habitat while causing groundwater and surface water pollution arising from 
pesticides and fertilizers. They should not be exempt from the CWPA requirements and 
procedures. 
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VII. The Lighting Exemptions for Oil And Gas Exploration Undermine the 
Objectives of the Ordinance. 

 
Light pollution can confuse migratory birds and otherwise disturb and disrupt wildlife 

foraging and breeding. Light pollution can seriously threaten the continual survival of numerous 
species: “[t]he cumulative effects of behavioral changes induced by artificial night lighting on 
competition and predation have the potential to disrupt key ecosystem functions.” (Rich and 
Longcore 2013). Species known to be impacted include mammals, birds (both migrating and 
non-migrating), reptiles, amphibians, invertebrates, fishes and plants. The impacts are wide 
ranging. Impacts include utilization of artificial lights, such as streetlights to forage underneath 
for food, which increases predation risk. (Rich and Longcore 2013). Bird species can also 
become “entrapped” within lighted areas, refusing to move for the night, and thus increasing 
their risk of predation. (Id.) Furthermore, light pollution need not be highly extensive to have a 
major impact on nearby plants and wildlife. For instance, one study found that desert rodents 
reduced foraging activity when exposed to the light of a single camp lantern. (Rich and Longcore 
2013).  

 
 As such, any exemptions for outdoor lighting standards set forth in section 8109-4.8.2.1 
should be narrowly drawn. (See Exh. 14 at 8.) While some of these exemptions described in 
section 8109-4.8.2.2 appear warranted, it is unclear why this section exempts “temporary or 
intermittent outdoor night lighting used for oil and gas exploration and production.” (Id.)  
Notably, the term “intermittent” is defined as a period of between “31 and 90 calendar days 
within any 12-month period.” It is possible that this exemption may have been included at the 
request of the Western States Petroleum Association, a fossil fuel interest group. (See Exh. 23 at 
PDF p. 126.) This exemption would allow oil and gas exploration operations to use outdoor night 
lighting—often in remote or rural areas—for up to three months out of any given year. This 
exemption is likely to undermine the objective of the Ordinance to provide for movement 
between protected habitat areas on a regional geographic scale.  
 

VIII. The Center Supports Inclusion of Additional Overlay Zones. 
 
 The Center notes that Save Open Space/Santa Monica Mountains (“SOS”) requested in 
January 2017 and September 2018 that the Lake Sherwood/Hidden Valley area be considered for 
inclusion in the overlay zone. (See Exh. 23 at PDF 189.) In addition, SOS urged the County to 
include the entire site of the former Santa Susana Field Laboratory in the overlay zone due to the 
importance of this habitat for mountain lions and other wildlife.  (Id.) As SOS observes, multiple 
mountain lions have been known to use the undeveloped areas of Lake Sherwood such that this 
area meets the definition of a “Critical Wildlife Passage Area.” (Id.) The Center joins SOS in 
requesting that these areas be considered for inclusion in the overlay zone. Moreover, the Center 
recommends that Ventura County continue to study other areas for future inclusion in the overlay 
zones in collaboration with local agencies and nonprofit organizations. 
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IX. Conclusion 
 
Thank you for the opportunity to submit comments on the Ordinance. The Center 

strongly supports the objectives of the Ordinance and appreciates Ventura County’s effort to use 
its local land use authority to develop an ordinance that promotes regional wildlife connectivity.  
Please add the Center to your notice list for all future updates regarding the Ordinance, and 
please do not hesitate to contact the Center with any questions at the number or email listed 
below.   
 
Sincerely, 
 
 
 
 
Tiffany Yap, D.Env/PhD 
Scientist, Wildlife Corridor Advocate 
Center for Biological Diversity 
1212 Broadway, Suite 800 
Oakland, California 94612 
tyap@biologicaldiversity.org 
 
 
 
 
 
J.P. Rose 
Urban Wildlands Staff Attorney 
Center for Biological Diversity 
660 S. Figueroa Street, Suite 1000 
Los Angeles, California 90017 
jrose@biologicaldiversity.org  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  

   Center for Biological Diversity Comments on Habitat Connectivity Ordinance, Page 8 
 

References 
(included on CD) 

 
Bissonette, J. A., & Rosa, S. (2012). An evaluation of a mitigation strategy for deer-vehicle 

collisions. Wildilfe Biology, 18(4), 414–423. https://doi.org/10.2981/11-122 

Buxton, R. T., McKenna, M. F., Mennitt, D., Fristrup, K., Crooks, K., Angeloni, L., & 
Wittemyer, G. (2017). Noise pollution is pervasive in US protected 
areas. Science, 356(6337), 531-533.  

Cahill, A. E., Aiello-Lammens, M. E., Fisher-Reid, M. C., Hua, X., Karanewsky, C. J., Ryu, H. 
Y., … Wiens, J. J. (2012). How does climate change cause extinction? Proceedings of the 
Royal Society B: Biological Sciences, 280, 20121890. 
https://doi.org/10.1098/rspb.2012.1890 

Ceia-Hasse, A., Navarro, L. M., Borda-de-Água, L., & Pereira, H. M. (2018). Population 
persistence in landscapes fragmented by roads: Disentangling isolation, mortality, and the 
effect of dispersal. Ecological Modelling, 375, 45–53. 
https://doi.org/10.1016/j.ecolmodel.2018.01.021 

Chen, I.-C., Hill, J. K., Ohlemüller, R., Roy, D. B., & Thomas, C. D. (2011). Rapid range shifts 
of species associated with high levels of climate warming. Science, 333, 1024–1026. 
https://doi.org/10.1126/science.1206432 

Cushman, S. A. (2006). Effects of habitat loss and fragmentation on amphibians: A review and 
prospectus. Biological Conservation, 128, 231–240. 
https://doi.org/10.1016/j.biocon.2005.09.031 

Cushman, S. A., McRae, B., Adriaensen, F., Beier, P., Shirley, M., & Zeller, K. (2013). 
Biological corridors and connectivity. In D. W. Macdonald & K. J. Willis (Eds.), Key 
Topics in Conservation Biology 2 (First Edit, pp. 384–403). John Wiley & Sons, Ltd. 

Dodd Jr, C. K., Barichivich, W. J., & Smith, L. L. (2004). Effectiveness of a barrier wall and 
culverts in reducing wildlife mortality on a heavily traveled highway in Florida. Biological 
Conservation, 118, 619–631. https://doi.org/10.1016/j.biocon.2003.10.011 

Dodd, N. L., Gagnon, J. W., Boe, S., Ogren, K., & Schweinsburg, R. E. (2012). Wildlife-Vehicle 
Collision Mitigation for Safer Wildlife Movement Across Highways: State Route 260. 

Gilbert-Norton, L. B., Wilson, R., Stevens, J. R., & Beard, K. H. (2010). A Meta-Analytic 
Review of Corridor Effectiveness. Conservation Biology, 24(3), 660–668. 
https://doi.org/10.1111/j.1523-1739.2010.01450.x 

Haddad, N. M., Brudvig, L. A., Clobert, J., Davies, K. F., Gonzalez, A., Holt, R. D., … 
Townshend, J. R. (2015). Habitat fragmentation and its lasting impact on Earth’s 
ecosystems. Science Advances, 1(e1500052), 1–9. https://doi.org/10.1126/sciadv.1500052 



  

   Center for Biological Diversity Comments on Habitat Connectivity Ordinance, Page 9 
 

Intergovernmental Panel on Climate Change (IPCC). (2018 October 6). Global Warming of 
1.5°C, an IPCC special report on the impacts of global warming of 1.5°C above pre-
industrial levels and related global greenhouse gas emission pathways, in the context of 
strengthening the global response to the threat of climate change, sustainable development, 
and efforts to eradicate poverty. Available at: http://www.ipcc.ch/report/sr15/Kintsch, J., 
Cramer, P., & Singer, P. (2017). CO State Highway 9 Wildlife Crossings Monitoring – 
Progress Report. 

Kintsch, J., Cramer, P., Singer, P., Cowardin, M., & Phelan, J. (2018). State Highway 9 Wildlife 
Crossings Monitoring - Year 2 Progress Report. 

Maclean, I. M. D., & Wilson, R. J. (2011). Recent ecological responses to climate change 
support predictions of high extinction risk. Proceedings of the National Academy of 
Sciences, 108(30), 12337–12342. https://doi.org/10.1073/pnas.1017352108 

Mcrae, B. H., Dickson, B. G., Keitt, T. H., & Shah, V. B. (2008). Using circuit theory to model 
connectivity in ecology , evolution , and conservation. Ecology, 89(10), 2712–2724. 

Mcrae, B. H., Hall, S. A., Beier, P., & Theobald, D. M. (2012). Where to restore ecological 
connectivity? Detecting barriers and quantifying restoration benefits. PLoS ONE, 7(12), 
e52604. https://doi.org/10.1371/journal.pone.0052604 

Olson, D. H., & Burnett, K. M. (2008). Geometry of forest landscape connectivity: Pathways for 
persistence. Density management in the 21st century: west side story. Gen. Tech. Rep. 
PNW-GTR-880. Portland, OR. 

Pacifici, M., Visconti, P., Butchart, S. H. M., Watson, J. E. M., Cassola, F. M., & Rondinini, C. 
(2017). Species’ traits influenced their response to recent climate change. Nature Climate 
Change, 7(3), 205–208. https://doi.org/10.1038/nclimate3223 

Parmesan, C. (2006). Ecological and Evolutionary Responses to Recent Climate Change. Annual 
Review of Ecology, Evolution, and Systematics, 37, 637–669. 
https://doi.org/10.1146/annurev.ecolsys.37.091305.110100 

Parmesan, C., & Yohe, G. (2003). A globally coherent fingerprint of climate change ipacts 
across natural systems. Nature, 421(2), 37–42. https://doi.org/10.1038/nature01286 

Pinto, N., & Keitt, T. H. (2008). Beyond the least-cost path: Evaluating corridor redundancy 
using a graph- theoretic approach. Landscape Ecology, 24(2), 253–266. 
https://doi.org/10.1007/s10980-008-9303-y 

Rich, C., & Longcore, T. (Eds.). (2013). Ecological consequences of artificial night lighting. 
Island Press. 
(https://books.google.com/books?id=dEEGtAtR1NcC&printsec=frontcover#v=onepage&q
&f=false)   

Root, T. L., Price, J. T., Hall, K. R., Schneider, S. H., Resenzweig, C., & Pounds, J. A. (2003). 



  

   Center for Biological Diversity Comments on Habitat Connectivity Ordinance, Page 10 
 

Fingerprints of global warming on wild animals and plants. Nature, 421, 57–60. 

Sawaya, M. A., Kalinowski, S. T., & Clevenger, A. P. (2014). Genetic connectivity for two bear 
species at wildlife crossing structures in Banff National Park. Proceedings of the Royal 
Society B:, 281. 

Sawyer, H., Lebeau, C., & Hart, T. (2012). Mitigating roadway impacts to migratory mule deer - 
a case study with underpasses and continuous fencing. Wildlife Society Bulletin, 36(3), 492–
498. https://doi.org/10.1002/wsb.166 

Scheffers, B. R., De Meester, L., Bridge, T. C. L., Hoffmann, A. A., Pandolfi, J. M., Corlett, R. 
T., … Watson, J. E. M. (2016). The broad footprint of climate change from genes to biomes 
to people. Science, 354(6313). https://doi.org/10.1126/science.aaf7671 

Slabbekoorn, H., & Ripmeester, E. A. P. (2008). Birdsong and anthropogenic noise: implications 
and applications for conservation. Molecular ecology, 17(1), 72-83. 

Smith, J. A., Wang, Y., & Wilmers, C. C. (2015). Top carnivores increase their kill rates on prey 
as a response to human-induced fear. Proceedings of the Royal Society of London B: 
Biological Sciences, 282(1802), 20142711.  

Smith, J. A., Wang, Y., & Wilmers, C. C. (2016). Spatial characteristics of residential 
development shift large carnivore prey habits. The Journal of Wildlife Management, 80(6), 
1040-1048.  

Smith, J. A., Suraci, J. P., Clinchy, M., Crawford, A., Roberts, D., Zanette, L. Y., & Wilmers, C. 
C. (2017). Fear of the human ‘super predator’reduces feeding time in large 
carnivores. Proc. R. Soc. B, 284(1857), 20170433.  

Tewksbury, J. J., Levey, D. J., Haddad, N. M., Sargent, S., Orrock, J. L., Weldon, A., … 
Townsend, P. (2002). Corridors affect plants , animals , and their interactions in fragmented 
landscapes. Proceedings of the National Academy of Sciences, 99(20), 12923–12926. 

Trombulak, S. C., & Frissell, C. A. (2000). Review of ecological effects of roads on terrestrial 
and aquatic communities. Conservation Biology, 14(1), 18–30. 
https://doi.org/10.1046/j.1523-1739.2000.99084.x 

U.S. Global Change Research Program (USGCRP). (2017). Climate Science Special Report 
Fourth National Climate Assessment. Washington, D.C. 

Valdes, M. (2018 December 12). Washington state builds bridge to keep wildlife off highway. 
AP News. Available at: https://www.apnews.com/36755628e4c44fdabb01cb9599fa5aef 

van der Ree, R., Jaeger, J. A. G., van der Grift, E. A., & Clevenger, A. P. (2011). Effects of roads 
and traffic on wildlife populations and landscape function: Road ecology is moving toward 
larger scales. Ecology and Society, 16(1), 48. https://doi.org/10.5751/ES-03982-160148 

Vickers, T. W., Sanchez, J. N., Johnson, C. K., Morrison, S. A., Botta, R., Smith, T., ... & Boyce, 



  

   Center for Biological Diversity Comments on Habitat Connectivity Ordinance, Page 11 
 

W. M. (2015). Survival and mortality of pumas (Puma concolor) in a fragmented, 
urbanizing landscape. PloS one, 10(7), e0131490. 

Ware, H. E., McClure, C. J., Carlisle, J. D., & Barber, J. R. (2015). A phantom road experiment 
reveals traffic noise is an invisible source of habitat degradation. Proceedings of the 
National Academy of Sciences, 112(39), 12105-12109.  

Warren, R., Price, J., Fischlin, A., de la Nava Santos, S., & Midgley, G. (2011). Increasing 
impacts of climate change upon ecosystems with increasing global mean temperature rise. 
Climatic Change, 106(2), 141–177. https://doi.org/10.1007/s10584-010-9923-5 

Wiens, J. J. (2016). Climate-related local extinctions are already widespread among plant and 
animal species. PLoS Biology, 14(12), 1–18. https://doi.org/10.1371/journal.pbio.2001104 

Wilmers, C. C., Wang, Y., Nickel, B., Houghtaling, P., Shakeri, Y., Allen, M. L., ... & Williams, 
T. (2013). Scale dependent behavioral responses to human development by a large predator, 
the puma. PLoS One, 8(4), e60590. 

 
 Zeller, K. A., McGarigal, K., Cushman, S. A., Beier, P., Vickers, T. W., & Boyce, W. M. 

(2017). Sensitivity of resource selection and connectivity models to landscape 
definition. Landscape ecology, 32(4), 835-855.  

 
Zeller, K. A., Vickers, T. W., Ernest, H. B., & Boyce, W. M. (2017). Multi-level, multi-scale 

resource selection functions and resistance surfaces for conservation planning: Pumas as a 
case study. PloS one, 12(6), e0179570.  

 
 
 


