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APPLICATION OF THERMOGRAPHY AND TIME-LAPSE THERMAL IMAGING IN STUDIES
OF JUVENILE DESERT TORTOISE ECOLOGY

Thomas Radzio; San Diego Zoo Wildlife Alliance; tradzio@sdzwa.org; Talisin Hammond, Daniel Essary,
Reed Newman, Melissa Merrick, Ron Swaisgood

Temperature is important to desert reptiles as it affects many aspects of their lives, including their ability to
digest food, avoid overheating, and conserve water.Climate change creates increased urgency to
understand the thermal ecology of desert reptiles and to develop tools for advancing such efforts. For
decades, biologists have measured reptile internal body temperatures (Tb) using fine-gauge thermocouples
inserted into the cloaca.Recent studies demonstrate that new tools such as infrared pyrometry and
thermography may offer non-invasive means to estimate Tb in small lizards. We investigated the efficacy
of thermography to estimate internal Tb in hatchling desert tortoises (n=20) in a controlled laboratory
setting as part of a larger headstart program. We exposed hatchlings to an experimental thermal gradient
(~22–60°C) for 3 hours and measured paired surface (thermal camera) and cloacal (thermocouple)
temperatures under warming (0.5 h), elevated (2.5 h), and cooling (2.5 h) temperature conditions. We
considered tortoise Tb after 3 hours on the gradient to reflect the preferred Tb of well-hydrated, absorptive
hatchling desert tortoises. We present findings from this analysis, along with laboratory and field thermal
time-lapse video observations, that highlight limitations and strengths of thermography in juvenile tortoise
research and conservation.
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EMERGING CONSERVATION TECHNOLOGIES REVEAL A MECHANISTIC LINK
BETWEEN A SIERRA NEVADA MEGAFIRE AND BIODIVERSITY LOSS

Connor M Wood; K. Lisa Yang Center for Conservation Bioacoustics, Cornell L; cmw289@cornell.edu;
Jacob Socolar, Stefan Kahl, Phil Chaon, Kevin Kelly, Sarah Sawyer, Holger Klinck, M. Zach Peery

Changing fire regimes are rapidly and extensively reshaping dry forest ecosystems across the Western US.
Understanding the implications of contemporary fire regimes for biodiversity is necessary both for the
direct conservation of species and to make informed decisions about the costs and benefits of potential
forest management actions. However, the hypothesis that atypically large, severe fires in the Sierra Nevada
are influencing overall biodiversity – beyond just a few priority species – has proven difficult to test. The
confluence of three technologies have created new possibilities: durable, low-cost recording hardware
enable landscape-scale monitoring, the machine learning algorithm BirdNET enables the extraction of bird
diversity data from the resulting audio, and the Bayesian statistics program Stan enables the
implementation of population models capable of accommodating complex avian community data. We
conducted a Before-After, Control-Impact study of the effects of the 129,000 ha North Complex Fire on 67
species of diurnal birds. This fire caused site extinction probabilities to increase significantly for 26
species and caused site colonization probabilities to increase significantly for eight species. Thus, this



large, high-severity fire has caused both a change in community composition and a net loss of avian
biodiversity.
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MONITORING CALIFORNIA SPOTTED OWLS IN THE SIERRA NEVADA WITH
BIOACOUSTICS

Kevin G Kelly; University of Wisconsin - Madison; kkelly29@wisc.edu; Connor M. Wood, Sarah C.
Sawyer, Sheila A. Whitmore, Aimee K. Reiss, John J. Keane, Stafan Kahl, Holger Kilnk, Dana S. Reid, M.
Zachariah Peery

The California spotted owl (CSO) is a subspecies of conservation concern that resides at the center of
forest planning efforts in California. CSO populations have been monitored in local areas with mark-
recapture based demographic studies for decades, but the distribution, trends, and status of CSO outside of
these areas is less well understood. Therefore, we developed and, in 2021, implemented a bioacoustic
monitoring program that spanned most suitable habitat in the Sierra Nevada to estimate trends and
understand patterns in site occupancy. We deployed autonomous recording units (ARUS) at over 1,700
sites for approximately 5 weeks each, yielding approximately 1 million hours of passively recorded avian
vocalization data. Audio data was scanned using a novel machine-learning algorithm (BirdNET) trained to
detect five different CSO vocalizations. Here, we present estimates of CSO site occupancy for the Sierra
Nevada bioregion in 2021 and, by scaling occupancy estimates to densities within demographic study
areas, provide the first estimate of population size for CSO in this part of their range. Our study
demonstrates the feasibility of monitoring rare, vocally active species over regional scales with
bioacoustics – providing not just an understanding of population trends but also locational information
central to forest planning efforts.
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ADVANCING BIRD SURVEY EFFORTS THROUGH NOVEL RECORDER TECHNOLOGY
AND AUTOMATED SPECIES IDENTIFICATION

Matthew J Toenies; California Department of Fish and Wildlife; Matthew.Toenies@Wildlife.ca.gov;
Lindsey N. Rich

Recent advances in acoustic recorder technology and automated species identification hold great promise
for avian monitoring efforts. Comparing these innovations to traditional monitoring techniques is vital to
understanding their utility to researchers and managers. We compared bird detection among four acoustic
recorder models and concurrent point counts and assessed the ability of the artificial neural network
BirdNET to correctly identify bird species from AudioMoth recordings. AudioMoths performed
comparably to higher-cost recorders, and three of the five recorder models detected more species than the
point counts. A combination of long AudioMoth recordings, BirdNET, and human verification detected
higher species richness than point counts conducted in similar habitats. These methods enabled us to
survey avian community composition with low misidentification rates and limited need for human
verification. Subsequently, we have expanded this methodology to 170 survey locations across diverse
ecosystems in central and northern California in 2021 and 2022. This approach holds great promise for
improving large-scale, multi-species avian monitoring to inform conservation and management of
California’s bird species.
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AN INTEGRATED SPATIAL CAPTURE-RECAPTURE APPROACH REVEALS THE
DISTRIBUTION AND DENSITY OF A CRYPTIC CARNIVORE IN A PROTECTED AREA

Marie Martin; marie.martin@oregonstate.edu; David S. Green, Dustin Garrison, Jennifer Hartman,
Breeanne Jackson, Heather Mackey, Mike McDonald, Heath Smith, Tessa R. Smith, Benjamin N. Sacks,
Sarah L. Stock, Sean M. Matthews

Quantifying population parameters provides the opportunity to understand the effects of landscape
structure and change on species of conservation interest. Estimating these parameters can be difficult for
rare or cryptic species, particularly in rugged and remote landscapes, but noninvasive sampling methods
can mediate these challenges. Herein, we developed an integrated spatial capture-recapture model to
estimate the abundance, density, and distribution of a large carnivore of conservation interest, the cougar
(Puma concolor), in Yosemite National Park, California, USA. We incorporated genotyped scats and
remote camera detections collected in 2019 and 2020 to estimate cougar density and detection probability
in Yosemite, and estimated the effects of vegetation, topography, anthropogenic and natural linear features,
and survey effort on these parameters. We estimated an average of 31 (± 3.96, 24 – 39) cougars in
Yosemite, with cougars occurring at higher densities in productive, vegetated areas. Detection probability
was higher with increased survey effort, in the second year of surveys, and in areas closer to trails and
farther from streams and heavily trafficked roads. Noninvasive sampling and integrated modeling
approaches provide a framework that allows ecologists to leverage empirical data to elucidate the status of
species of interest and provide inferences that can inform conservation objectives.
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BUILDING A CLIMATE CHANGE-BIODIVERSITY MONITORING SENTINEL SITE
NETWORK IN CALIFORNIA THROUGH A MULTI-JURISDICTIONAL PARTNERSHIP

Whitney Albright; California Department of Fish and Wildlife; whitney.albright@wildlife.ca.gov;
Lindsey Rich, Christina Sloop

Long-term monitoring is crucial to understanding how ecosystems change over time at local, regional, and
state-wide scales, which informs management strategies and actions aimed at conserving California’s
biodiversity. The California Department of Fish and Wildlife (CDFW) is working with several partners to
establish a Climate-Biodiversity Sentinel Site Network to monitor ecosystems and wildlife on public lands
and inform land management in the face of climate change and other stressors. As part of this ongoing and
growing effort, CDFW sentinel sites are being established on select Wildlife Areas and Ecological
Reserves across the state, reflecting a range of climate conditions and ecosystem types. Each sentinel site
will host a series of weather and soil sensors for climate monitoring, suites of wildlife cameras and
acoustic sensors at four survey points and permanent vegetation plots for biodiversity monitoring, and a
Motus tower to monitor animal movement. Resulting data will be processed with multiple automated and
machine learning tools and will allow scientists to evaluate links between climate change and effects on
local species and ecosystems. Understanding the effects of climate change at multiple spatial, temporal,
and taxonomic scales can support adaptive land-management decisions and inform long-term goals and
strategies for conserving California’s biodiversity.
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BREEDING ECOLOGY AND DIET OF PUEO (HAWAIIAN SHORT-EARED OWL; ASIO
FLAMMEUS SANDWICHENSIS)

Olivia Wang; University of Hawai'i, Manoa; owang@hawaii.edu; Chad J. Wilhite, Marie-Sophie Garcia-
Heras, Melissa R. Price

Short-eared Owls (Asio flammeus) are a globally distributed species, but whether their breeding ecology
varies biogeographically is unknown and results in a lack of regionally relevant knowledge to inform
conservation needs. We investigated the breeding ecology of Hawaiian Short-eared Owls (A.f.
sandwichensis), or Pueo, using data from both focal study sites and incidental observations across the state
of Hawai‘i. At focal sites, we found that greater visual obstruction readings were top predictors of the use
of a site for Pueo nesting. However, these same metrics did not necessarily translate to increased nest
survival; nests initiated earlier in the season and with higher percent vegetation cover had higher daily nest
survival rates. Breeding Pueo diet at focal study sites included a variety of rodent, bird, and insect species,
but diet composition did not vary significantly among nests. Across both focal and incidental state-wide
observations, we found that Pueo nesting season spans from November through July, and breeding habitats
ranged from coastal vegetation on nearby atolls to high elevation native wet forest. This study is the first to
describe Pueo breeding ecology, providing a baseline for management actions in Hawai‘i and filling a
geographical knowledge gap for this widely distributed species.
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FOREST OWLS RESPOND TO HISTORICAL AND NOVEL FIRE DISTURBANCE IN THE
SIERRA NEVADA

Kate McGinn; University of Wisconsin-Madison; mcginn4@wisc.edu; Benjamin Zuckerberg, Joshua M.
Barry, Gavin M. Jones, Stefan Kahl, Kevin G. Kelly, Holger Klinck, Sheila Whitmore, Connor M. Wood,
M. Zachariah Peery

Fire disturbance is a driving force for biodiversity in forested ecosystems, but a new era of megafires that
result from land use legacies and climate change has led to prolonged negative consequences for forest
specialists. The forest owl community in the Sierra Nevada is presumably adapted to shorter-interval fires
of low-moderate severity, but we have yet to quantify how individual species in this guild of avian
predators respond to disturbance over space or time. In this study, we leveraged automated detections from
passive acoustic surveys in the Sierra Nevada and occupancy models to 1) examine species-specific
associations with burned habitat and fire legacies and 2) quantify the effect of novel fire disturbance on
forest owl populations. Preliminary results suggest that flammulated owls show a positive association with
burned areas 5-10 years after lower severity disturbance, while western screech owls are positively
associated with sites burned at low-moderate severity 2-4 years prior. Northern pygmy owls show no
association with burned habitat and saw-whet owls tend to avoid burned habitat. While megafires pose a
potential threat to forest specialists, it is imperative to understand spatial and temporal responses of
different species to disturbance to document potentially novel communities in a post-megafire landscape.
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COLLAPSE OF SPOTTED OWL POPULATIONS IN SOUTHERN CALIFORNIA



Josh M Barry; University of Wisconsin-Madison; jmbarry3@wisc.edu; Gavin M. Jones, Benjamin
Zuckerberg, Richard Tanner, Nick Kryshak, M. Zachariah Peery

The California spotted owl (Strix occidentalis occidentalis) – an older forest species of conservation
concern – has declined in many forests due to loss of habitat via severe wildfire and vegetation change.
While population trends and factors responsible for trends have been well studied in the Sierra Nevada,
less is known about their population status at the range boundary in southern California - a region
undergoing rapid environmental change. Therefore, we conducted extensive spotted owl nighttime surveys
during the 2022 breeding season in the Los Padres, Angeles, and San Bernardino National Forests, and
compared remotely-sensed data on vegetation conditions and disturbance between currently occupied and
vacant territories, and at vacant territories during historical occupancy versus after the loss of territorial
owls. We made 1,913 visits to call points, surveying an area of 1,100 km2, yet located only eight occupied
territories. Only three of the 13 historically occupied territories we surveyed remained occupied (23%).
Vacant territories had a lower basal area of deciduous trees compared to occupied territories, and vacant
territories had greater drought-related tree mortality after the loss of territorial owls compared to during
historical occupancy. Our results coincide with other recent work indicating declines in spotted owl
populations in southern California.
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HABITAT SELECTION BY JUVENILE BARRED OWLS DURING DISPERSAL IN COASTAL
CALIFORNIA

Whitney A Watson; University of Wisconsin - Madison; wawatson@wisc.edu; Gavin M. Jones, H. Anu
Kramer, Daniel F. Hofstadter, Nicholas F. Kryshak, Ceeanna J. Zulla, Sheila A. Whitmore, Virginia
O'Rourke, John J. Keane, R. J. Gutiérrez, M. Zachariah Peery

The range expansion of the Barred Owl (Strix varia) into western North America over the last century has
emerged as a major threat to the Northern Spotted Owl (S. occidentalis caurina) and likely to other
western forest species as well. A better understanding of Barred Owl natal dispersal, one of the primary
driving mechanisms of range expansion, is needed for the implementation of effective management. Our
research team attached satellite-GPS tags to juvenile Barred Owls in the Coastal Redwood Region of
northern California to characterize their habitat use as they disperse from natal territories. These tags allow
for fully remote tracking of owls and have the potential to provide locations up to 1.5 years past the date of
deployment, making this study the first of its kind. We collected location data from 31 Barred Owl
juveniles during dispersal and conducted a multi-scale habitat selection analysis to identify landscape
features which juvenile Barred Owls are using. We found evidence for selection of shorter forest stands,
drainages, and areas of relatively lower elevation. Our findings have implications for understanding
patterns of Barred Owl spread and identifying potential dispersal corridors, and thus for managing further
spread and recolonization of removal areas.
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A PASSIVE ACOUSTIC FRAMEWORK FOR MONITORING RAPIDLY EXPANDING BARRED
OWL POPULATIONS

Whitney A Watson; University of Wisconsin - Madison; wawatson@wisc.edu; Connor M. Wood, Kevin
G. Kelly, Daniel F. Hofstadter, Nicholas F. Kryshak, Ceeanna J. Zulla, Sheila A. Whitmore, Virginia
O'Rourke, John J. Keane, M. Zachariah Peery



Barred Owls (Strix varia) have recently expanded westward from eastern North America, leading to
substantial declines in Northern Spotted Owls (Strix occidentalis caurina). Passive acoustic monitoring
(PAM) represents a potentially powerful tool for tracking range expansions like the Barred Owl’s, but
further methods development is needed to ensure that PAM-informed occupancy models meaningfully
reflect population processes. We used a combination of PAM data, GPS-tagging, and active surveys to
identify patterns of vocal activity that best reflect resident occupancy and subsequently estimated resident
occupancy rates by correcting site occupancy estimates using vocal activity thresholds. The proportion of
survey nights with confirmed vocalizations (VN) and the number of ARUs within a sampling cell with
confirmed vocalizations (VU) were strongly indicative of Barred Owl residency. Applying thresholds of
VN ? 0.31 and VU ? 3 to our occupancy analysis, we were able to effectively eliminate false positive and
negative errors, and we estimated the occupancy rate for resident owls to be 0.16. Our findings provide a
scalable framework for monitoring Barred Owl populations throughout their expanded range and, more
broadly, a basis for converting site occupancy to resident occupancy in PAM programs—thus ensuring
changes in occupancy rates reflect changes in populations.
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DEVELOPING A PRIORITIZATION TOOL TO SUPPORT ACOUSTICS-BASED SPOTTED
OWL SURVEYS

H. Anu Kramer; University of Wisconsin - Madison; hakramer@wisc.edu; D. Reid, K. Kelly, S.
Whitmore, W. Berigan, P. Manley, S. Sawyer, S. Kahl, H. Klinck, C. Wood, M. Z. Peery

Concern for potential effects on California spotted owls can constrain forest restoration projects intended
to reduce large, severe wildfires and drought-related tree mortality in the Sierra Nevada. Thus, call-based
spotted owl surveys are typically conducted as part of the planning stage of forest restoration projects with
a goal of achieving a 0.95 probability of detecting owls at occupied territories. Call-based surveys,
however, require extensive and potentially hazardous nighttime work, typically across two years. As part
of the development of a one-year, acoustically-aided survey protocol for spotted owls, we created a tool to
help prioritize areas for differing survey strategies (full/twilight/acoustically aided/no surveys). The tool
provides predictions of the probability of occupancy based on historical occupancy information and/or
remotely-sensed estimates of tree height. Areas with shorter trees (primarily within a large, severe fire
footprint) had a low probability of being occupied. In unburned landscapes, areas with more tall trees and
more frequent historical occupancy were more likely to be occupied. Using these predictors, managers can
more effectively identify areas not needing owl surveys, areas where one year of acoustically-aided
surveys are appropriate, and areas where call-based surveys can be conducted without nighttime work,
while maintaining a detection probability of 0.95.
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MOVEMENT OF AN AVIAN HYBRID ZONE MAY BE MEDIATED BY SECONDARY EFFECTS
OF CLIMATE CHANGE

Daniel K Pierce; University of California Riverside; dpier004@ucr.edu; Alan Brelsford

Hybrid zone stability depends on a balance between dispersal into the hybrid zone and selection against
hybrids. Environmental change can influence dispersal and selection and lead to displacement of a hybrid
zone, so a moving hybrid zone may indicate ecologically and evolutionarily important environmental
change. We present evidence that a historically stable hybrid zone between Audubon’s and myrtle yellow-
rumped warblers has recently shifted southwest. The time and location of the shift coincides with the
mountain pine beetle outbreak west of the Canadian Rocky Mountains, which has led to the degradation of
much of the yellow-rumped warbler breeding habitat, primarily in the region occupied by Audubon’s
warblers. Using geographic clines in genetic and phenotypic data from over a thousand yellow-rumped
warblers sampled across 16 years, we infer dispersal of both warbler species into the hybrid zone and
estimate the historical and contemporary positions of the hybrid zone. By comparing dispersal into the
hybrid zone and its position between time periods at two transects that differ in severity of the mountain
pine beetle outbreak, we assess the direction and magnitude of the hybrid zone’s displacement and the
potential for indirect effects of climate change to influence species boundaries.
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PRELIMINARY RESULTS OF A POPULATION ASSESSMENT FOR LEAST BELL'S VIREOS,
VIREO BELLII PUSILLUS, IN THE SANTA CLARA RIVER VALLEY IN SOUTHERN
CALIFORNIA

Andrew J. Dennhardt; U.S. Fish and Wildlife Service; andrew_dennhardt@fws.gov; Danielle A.
Clearwater, Chris Dellith

Estimating population abundance is fundamental to species conservation. Conservation of threatened and
endangered species, in particular, necessitates evaluation of quantifiable criteria to advance, and ultimately
achieve, recovery. For instance, the draft Recovery Plan for the federally endangered least Bell’s vireo
(Vireo bellii pusillus) recommends that downlisting to threatened status may be achieved when stable or
increasing populations, each consisting of several hundred or more breeding pairs, are both protected and
managed during five consecutive years across vireo metapopulation areas. One such area includes the
Santa Clara River Valley of southern California. At present, the U.S. Fish and Wildlife Service and its
partners are piloting a multi-year, point-count study of least Bell’s vireos across the valley study area. Our
population assessment follows a dependent, double-observer sampling approach to enhance observer
detection of vireos during repeat survey visits between 80 (spring 2021) and 104 (spring 2022) sites. While
controlling for ecological- and observational-process variation, we analyzed preliminary vireo counts
using single-season N-mixture models and estimated that hundreds of breeding pairs currently occupy the
valley, which begins to evaluate recovery criteria and demonstrates the utility of standardized, stratified-
random surveys to evaluate vireo population quantities and recovery outcomes across its range.
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USING CULTURALLY SIGNIFICANT BIRDS TO GUIDE THE TIMING OF PRESCRIBED
FIRES IN THE KLAMATH SISKIYOU BIOREGION

Linda L Long; US Forest Service, PSW Research Station; linda.l.long@usda.gov; Frank K. Lake, Jaime
L. Stephens, John D. Alexander, C. John Ralph, Jared D. Wolfe

Historically, wildfire and tribal burning practices played important roles in shaping ecosystems throughout
the Klamath Siskiyou Bioregion of northern California and southern Oregon. While many bird species
may benefit from habitat enhancements associated with wildfires, cultural burning, and prescribed fire,
individuals may face direct or indirect harm. We used banding data collected between 1992 and 2014 to
analyze the timing of breeding and molting in eleven species of culturally significant land birds across five
ecologically distinct regions of northern California and southern Oregon to explore timeframes that these
bird species may be vulnerable to wildland fires. We estimated that the selected species adhered to a
breeding season from April 21-August 23 and a molting season from June 30-October 7. Given the
temporal and spatial variability we found in these populations, we determined that spring fires that occur
prior to April 21 and fall fires that occur after October 7 may reduce the potential for direct and indirect
negative impacts on these culturally significant bird species across the Bioregion. Additional timing details
by season and region will allow for greater flexibility in informing the timing of prescribed fires and
cultural burning, or in estimating potential impacts of wildfires.
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ASSESSING SPECIES DISTRIBUTIONS IN TERMS OF FOREST RESTORATION AND FIRE
RISK IN THE SIERRA NEVADA

Kristin M Brunk; Cornell Lab of Ornithology; kb572@cornell.edu; Charles Maxwell, Gavin M. Jones,
Zach Peery, LeRoy Westerling, Anu Kramer, Kevin Kelly, Joshua F. Goldberg, Connor M. Wood

A warming climate and rapid land-use change have altered disturbance regimes globally, and, in the dry
forests of western North America, managers face increasingly critical and time-sensitive trade-offs when
planning forest restoration activities. However, identifying and balancing potential trade-offs between
forest restoration goals and biodiversity conservation is hindered by mismatches between existing wildlife
ecology research and forestry metrics that can hamper managers’ ability to utilize existing information in
decision-making. Here, we (1) determine the occupancy of ten avian indicator species across the entire
Sierra Nevada ecosystem using passive acoustic monitoring at an unprecedented spatial scale and (2)
directly link species’ distributions to forestry metrics and fire risk using a novel habitat dataset that is
congruent with the metrics used by managers in forest restoration planning. We found that the ten species
responded to habitat and fire risk idiosyncratically, which provides insight into the diversity of restoration
and management strategies that will be necessary to protect the unique and varied forest communities of
the Sierra Nevada. This work navigates the space between conservation research and regional planning
and provides actionable information for managers seeking to understand species distributions relative to
wildfire risk in the context of adaptive management and evidence-based conservation.
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USING TECHNOLOGY TO REDUCE LEAD POISONING IN CALIFORNIA CONDORS

Kara K Fadden; Ventana Wildlife Society; karafadden@ventanaws.org; Mike Stake, Joe Burnett, Darren
Gross, Evan McWreath, Danaé Mouton

Once extinct from the wild, the California Condor's (Gymnogyps californianus) global population has
increased to over 500 individuals over the last 35 years through intensive management efforts of dedicated



individuals and agencies. In spite of these efforts, lead poisoning continues to be the most challenging
obstacle for condor recovery. Ventana Wildlife Society (VWS), which co-manages the Central California
Condor population with Pinnacles National Park, started a free non-lead program in 2012 to mitigate lead
exposure. Since then, VWS has provided over 13,000 boxes of non-lead ammunition to hunters and
ranchers within the condor range. However, an ammunition shortage since 2020, required VWS to develop
a more critical and efficient approach to prioritize distribution to individuals having the greatest potential
impact on condor survival. Using high-resolution GPS data from transmitters placed on condors, biologists
were able to use GIS to pinpoint probable condor feeding events, and identify potentially high risk
properties. Though this method has helped focus outreach efforts, it has also emphasized the need for
placement of GPS transmitters on more condors. This will provide a more complete analysis of condor
scavenging patterns, a better assessment of outreach priorities, and greater progress toward eliminating
lead from the environment.
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USING AN INNOVATIVE DATA SHARING APPLICATION TO COORDINATE THE EFFORTS
OF CALIFORNIA CONDOR RECOVERY PARTNERS

Danae C Mouton; Ventana Wildlife Society; danaemouton@ventanaws.org; Tim Huntington, Darren
Gross, Kara Fadden, Evan McWreath, Joe Burnett, Mike Stake

Once extinct in the wild, over 300 California Condors (Gymnogyps californianus) now make up five
distinct and intensively managed subpopulations in California, Arizona, and Baja, Mexico. All five flocks
are managed by multiple agencies, creating the need for standardization and collaboration among federal,
non-profit, tribal, and international partners. To meet this need and increase efficiency in the management
of this critically endangered species, Ventana Wildlife Society’s Senior Software Engineer Tim Huntington
developed the CACO Central application. Field data related to movements, nesting, handling, and much
more is uploaded to the application in real-time by biologists, and is consolidated in one location, allowing
for easy access and more effective responses by field teams. By regularly compiling and pre-processing
millions of condor GPS locations, CACO Central reduces this workload for biologists, enabling them to
focus instead on using GPS data to inform management decisions. The standardization of data formatting
across all flocks and monitoring agencies has also increased efficiency in broader-scale research projects
involving condors. While some features of CACO Central are specific to condors, many of its core
functions can and should be applied to a wide variety of species and monitoring projects in the
ornithological field and beyond.
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COLLABORATION IN A COMPLEX SOCIAL-ECOLOGICAL SYSTEM: MANAGEMENT OF
MIGRATORY WATERFOWL ALONG THE PACIFIC FLYWAY

Aviv Karasov-Olson; University of California Davis; karasovolson@ucdavis.edu; Mark W. Schwartz,
Mark N. Lubell

Management of migratory waterfowl operates at many different scales, spans a large geographic area, and
involves a large set of actors and stakeholders. Coordination and collaboration are therefore required to
ensure effective management across each species’ entire life cycle. Additionally, effective management of
such a complex social-ecological system requires alignment between the social and ecological processes at
play. Management of migratory waterfowl is, in many ways, designed to be collaborative and has been
particularly successful relative to other species. I sought to identify evidence of social-ecological fit within
waterfowl management and understand the extent to which success is attributed to collaboration. Using a
qualitative study design, I conducted semi-structured interviews with 32 individuals working across the
Pacific Flyway in different sectors and analyzed the interview transcripts using an inductive coding
process. I found patterns in management goals and approaches that align with the ecological system across
the flyway. Participants agreed that collaboration is critical to successful management, and that
collaboration itself is a metric of success. This research has implications for understanding what leads to
successful management of migratory species in general and may help identify opportunities for improved
collaboration within the waterfowl community.
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DABBLING IN DANGER: DUCKS OF THE TRIBE ANATINI DISPLAY INCREASED
VIGILANCE IN RESPONSE TO PERCEIVED BALD EAGLE PREDATION PRESSURE IN THE
SACRAMENTO VALLEY

Kevin W. Dodd; CSU Chico; kdodd4@mail.csuchico.edu; Dr. Don Miller, Dr. Kathy Gray, Dr. Mandy
Banet, Laura Cockrell M.S.

Predators can affect prey habitat use and behavior without direct interaction through the non-consumptive
effects of predation, such as inducing fear.  Fearful animals use vigilance, an anti-predator behavior, to
reduce predation risk.  However, there is a cost to vigilance.  Time spent being vigilant for predators is
time that is not spent foraging.  This is known as the food-safety trade-off.  This study used the predator-
prey relationship between bald eagles (Haliaeetus leucocephalus) and ducks of the tribe Anatini in the
Sacramento Valley of California to further explore the relationship between indirect predation and prey
behavior.  It is well documented that bald eagles feed on waterfowl.  What is not known is the degree to
which bald eagles indirectly affect waterfowl behavior and negatively impact fitness.  This is especially
important to understand as the Pacific Flyway waterfowl are threatened by habitat loss and climate
change.  I hypothesize that duck vigilance behavior is a function of perceived predation risk.  As such, I
predicted that as perceived bald eagle predation pressure increases, dabbling ducks would spend more time
being vigilant, and less time on other behaviors, which may indicate a trade-off between avoiding
predation and obtaining food.  To test my hypothesis, time budgets of dabbling ducks at the Llano Seco
Wildlife Refuge in the Sacramento Valley were collected and compared under varying levels of bald eagle
predation pressure.  Bald eagle surveys were conducted in the area around the study site and these time
budgets were also analyzed over time as bald eagle numbers in the surrounding area fluctuated with fall
and spring migrations.  It was found that changes in the number of overwintering bald eagles in the area
around Llano Seco between November and March did not influence duck vigilance behavior.  However, as



predicted, the sampled ducks did display more vigilance behavior when bald eagles were present at Llano
Seco, compared to when they were not.  Unexpectedly, duck vigilance behavior did not increase linearly
with the number of bald eagles at the study site.  Additionally, vigilance was greater when adult bald
eagles were present, compared to when juveniles were present.  Finally, the position of bald eagles in the
environment (i.e., perching height and distance from the sampled ducks) had no effect on vigilance.  The
data did support the hypothesis that waterfowl behavior is a function of perceived predation risk, as
evidenced by the increase in vigilance when bald eagles were present at the study site.  However, this
relationship did not hold up at a larger scale.  The results lead to questions about how ducks detect
potential threats, and how they respond.  They also highlight the need to continue to monitor the
relationship between bald eagles and waterfowl as we continue to face challenges associated with climate
change.
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COMMON RAVEN RESOURCE SELECTION AROUND NESTING HABITAT OF THE
THREATENED WESTERN SNOWY PLOVER

Janelle Chojnacki; Cal Poly Humboldt; janelle.choj@gmail.com; Dr. Barbara Clucas

Common ravens (Corvus corax) are intelligent, synanthropic predators subsidized by human activity
throughout their range. Because of their attraction to human food resources, raven populations are
increasing in North America, which has intensified predation risk for many protected species, including
the federally threatened Western snowy plover (WSP, Charadrius nivosus nivosus). The breeding
population of WSP in northwestern California has continued to fall below recovery goals and ongoing
monitoring consistently reveals raven nest predation to be one of the most prominent direct causes of WSP
reproductive failure. We are using GPS units to track the movement of ravens captured from WSP nesting
beaches in coastal Humboldt County and using Resource Selection Functions (RSF) to better understand
the factors influencing high raven abundance locally. Two years of data have revealed high variation in
movement patterns, home range size, and resource selection based on breeding status, season, and
surrounding landcover features. These findings, coupled with behavioral observations of ravens at beaches
where snowy plovers nest, indicate that raven management strategies such as hazing, egg oiling, or
management strategies which target human behavior, would best be based on an understanding of raven
behavior and surrounding land cover with a targeted site-specific approach.
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PREY AVAILABILITY AT A VARIETY OF CALIFORNIA LEAST TERN (STERNULA
ANTILLARUMBROWNI) COLONIES

Amanda T Martinez; CSULB; amandatmartinez12@gmail.com; Christine R. Whitcraft

The California least tern (CLT: Sternula antillarum browni) is an endangered seabird. Its phenology brings
the CLT to the coast of California and Mexico each year to nest in colonies. An important factor believed
to contribute to nesting success is prey availability; this study focuses on CLT foraging habits and prey
availability at three colonies in southern California (2018-2020): Huntington Beach, Seal Beach, and
Burris Basin. Foraging surveys were used to identify habitat use near each colony. Fish surveys were used
to describe fish communities in areas where foraging had been observed. Community metrics from fish
surveys were compared to guano and dropped fish to understand how food availability relates to CLT diet.
CLT had higher use of open water habitats in close proximity to breeding grounds. Overall fish
communities varied among habitat types and the combination of diet metrics suggested that CLT had
access to high abundances of slender-bodied fish they were able to catch and consume. Suggesting prey
availability did not limit the nesting success of the CLT, other factors may be influencing their population



decline. Information from this study can help guide management of CLT colonies, provided a greater
understanding of prey availability and diet of CLTs.
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RIPARIAN AREA, NOT FRAGMENTATION, IS ASSOCIATED WITH BREEDING BIRD
SPECIES RICHNESS IN THE GREAT BASIN, USA

Frank A Fogarty; Cal Poly Humboldt; faf7@humboldt.edu; Jian Yen, Erica Fleishman, Rahel Sollmann,
Alison Ke

The associations of habitat area and fragmentation with species richness long have been major topics
within community ecology. Recent discussion has focused on properly assessing fragmentation
independent of habitat area, and on whether fragmentation has significant negative or positive associations
with species richness. We created a novel, multiple-region, N-mixture community model (MNCM) to
examine the relations of riparian area and fragmentation with species richness of breeding birds in
mountain ranges within the Great Basin, Nevada, USA. Our MNCM accounts for imperfect detection in
count data at the survey-point level while allowing comparisons of species richness among regions in
which those points are embedded. We used individual canyons within mountain ranges as regions in our
model and measured riparian area and the normalized landscape shape index, a metric of fragmentation
that is independent of total riparian area. We found that riparian area, but not its fragmentation, was a
primary predictor of canyon-level species richness of both riparian obligates and all bird species. The
relation between riparian area and riparian-obligate species richness was nonlinear: canyons with ~25 ha
woody riparian vegetation had relatively high species richness, whereas species richness was considerably
lower in canyons with <25 ha. Projections of future riparian contraction suggested that decreases in
species richness are likely to be greatest in canyons that currently have moderate (~10-25 ha) amounts of
riparian vegetation. Our results suggest that if a goal of management is to maximize the species richness of
breeding birds in montane areas in the Great Basin, it may be more effective to focus on maximizing total
riparian area rather than minimizing riparian fragmentation, and that canyons with at least moderate
amounts of riparian vegetation should be prioritized.
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FIVE-YEAR STATUS REVIEW FOR THE SANTA BARBARA COUNTY DISTINCT
POPULATION SEGMENT OF THE CALIFORNIA TIGER SALAMANDER, AMBYSTOMA
CALIFORNIENSE

Andrew J. Dennhardt; U.S. Fish and Wildlife Service; andrew_dennhardt@fws.gov;

Five-year status reviews give the U.S. Fish and Wildlife Service the opportunity to periodically review the
best available scientific information about a listed species and assess its progress toward recovery.
Inhabiting rangelands along the central coast of California, the Santa Barbara County Distinct Population
Segment of the California Tiger Salamander is managed across six metapopulation areas. A final Recovery
Plan was published in 2016, which outlined both quantitative criteria and priority actions to help recover
the species. Here, I present findings from an evaluation of population status and threats to the species,
progress made toward achieving recovery criteria, and future recommended actions to advance recovery of
the species. After reviewing the best available scientific information, we concluded that the California tiger
salamander remains an endangered species in Santa Barbara County, with increased threat from climate-
induced drought and inbreeding depression. Five-year status reviews assist the Service and its partners in
identifying conservation needs and enhancing prioritization of conservation efforts for listed species.
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NAVIGATING A PATH TO RECOVERY FOR KIWIKIU: A HAWAIIAN FINCH IN PERIL

Laura K Berthold; Maui Forest Bird Recovery Project/Research Corp of UH; laura@mauiforestbirds.org;
Hanna L. Mounce, Chris C. Warren, Hillary M. Foster, Lainie Berry

The kiwikiu (Pseudonestor xanthophrys) is an endangered Hawaiian finch endemic to the island of Maui.
With little prior known about the species, we started to study kiwikiu in 2006. We used color-banding,
resighting, and nest searching to monitor density, productivity, and survivorship to illuminate the limiting
factors for the species. Unfortunately, their population is still in decline, with 108–202 individuals left. In
2019, we attempted to establish a second population of kiwikiu. Over ten years in the making with steps
including fencing, ungulate and weed removal, and forest restoration, 14 kiwikiu were translocated. All
but two died from avian malaria, a non-native disease spread by invasive mosquitoes that had expanded
into higher elevations due to climate change. The translocation awakened the possibility that kiwikiu may
have few years left before extinction. Fortunately, recent population assessments found that disease has not
covered the entirety of the current range yet and kiwikiu are still persisting. Their recovery is now
dependent on landscape-level disease control, a tool still under development. Until mosquito control is
implemented and other management tools become available, we are monitoring disease abundance,
controlling non-native predators, establishing a viable population in captive care, and evaluating the
possibility of translocation to another island.
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ASSESSING AVIAN MALARIA AT THE LANDSCAPE SCALE IN HAWAI'I



Cara M Thow; Hawaii Division of Forestry and Wildlife ; thow@hawaii.edu; Lainie Berry, Hanna
Mounce, Lisa Crampton, Alex Wang

Avian malaria is a primary cause of native Hawaiian honeycreeper declines and extinctions. Without
control or elimination of the malaria’s vector, the southern house mosquito, several endangered
honeycreepers will become extinct within the next 5-10 years, and other remaining species will continue to
decline. Additionally, climate change is contributing to the spread of mosquitoes and malaria into
previously unaffected habitats through changes in temperature and rainfall patterns. The Incompatible
Insect Technique (IIT) and translocation of birds to refugia with lower disease prevalence provide hope for
these critically endangered birds. Up-to-date data on the prevalence of avian malaria is essential to make
informed decisions about implementation of IIT and feasibility of translocation efforts. To this end, Kauai
Forest Bird Recovery Project, Maui Forest Bird Recovery Project, and Hawai’i Island Division of Forestry
and Wildlife collaborated to obtain an unprecedented and comprehensive landscape-level snapshot of
avian malaria in Hawai’i in 2022 by concurrently sampling birds and mosquitoes in key native forests on
each respective island. We will present the current rates, intensity, and distribution of avian malaria in
Hawai'i as well as updates on the progress of the on-ground efforts to address the extinction crisis in
Hawaiian forest birds.
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THE FUTURE IS HERE: RECENT DECLINES ACROSS MULTIPLE TAXA IN THE HAWAIIAN
ISLANDS RAISE ALARMS REGARDING POTENTIAL TIPPING POINTS CAUSED BY
MULTIPLE THREATS, INC

Melissa R Price; University of Hawai'i; pricemel@hawaii.edu; Chauncey Asing, Lainie Berry, Lisa
Crampton, William Haines, Matthew Keir, Cynthia King, Paul Krushelnycky, Lucas Fortini, Hanna
Mounce, Molly O'Grady, Eben Paxton

Climate change impacts, which are often modeled as "end-of-century", are currently resulting in climate-
induced stress to species within their historical range, affecting their ability to both survive and reproduce
effectively. However, given diverse threats such as invasive plants and animals, disease, and habitat loss, it
can be difficult to discern whether population declines are due to climate change or other threats. We will
present the most recent data on declines in Hawaiian forest birds, plants, arthropods, seabirds, and snails
that have raised alarms across taxonomic groups regarding the role of climate change and how to manage
for changing conditions alongside other threats. The severity and cross-taxon nature of the recent declines
call attention to the likely impacts of climate change on plants, animals, and ecosystems long before the
end of the century, and suggest the potential importance of translocations outside the historical range for
the persistence of climate-sensitive species. Given the multiple threats across taxonomic groups, timely,
coordinated and collaborative actions across the Pacific are critical to prevent extinction and achieve
recovery.
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DESERT TORTOISE WEEK 2022

Kent M Kowalski; U.S. Fish and Wildlife Service; kent_kowalski@fws.gov;

Establishing and sustaining an environmental education program is a high priority as described in the
Mojave Desert Tortoise Recovery Plan. The goal of the education program is to build public support for,
and involvement in, desert tortoise (Gopherus agassizii) recovery. The U. S. Fish and Wildlife Service
(Service) organized and hosted a public outreach campaign to inform the public about desert tortoise



conservation issues, change learned behavior, and encourage responsibility for public actions that affect
the species. The campaign called ‘Desert Tortoise Week 2022’ occurred within the first week of October.
The Service encouraged conservation partners to develop and host educational events, also advertised on
social media, to promote conservation and recovery actions for desert tortoises. Conservation partners
hosted a series of desert tortoise talks, guided tours, and presentations. The Service also developed social
media presence that challenged the public to engage in desert tortoise awareness events by posting photos
of desert tortoise habitat during recreational activities. Conservation partners also developed educational
virtual lesson plans, hosted webinars, recruited volunteers to remove invasive plants, and established
scavenger hunts for the public to enjoy and learn more about the species. Overall, Desert Tortoise Week
2022 was a successful education recovery action.
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LOSS AND IMPENDING RECOVERY OF PANOCHE PLATEAU BLUNT-NOSED LEOPARD
LIZARDS (GAMBELIA SILA)

Rory S Telemeco; Fresno Chaffee Zoo; RTelemeco@fresnochaffeezoo.org; Mark Halvorsen, Lynn Myers,
Steven Sharp, Michael Westphal

Panoche Plateau supported a robust, genetically distinct population of federal- and CA-endangered Blunt-
nosed Leopard Lizards (Gambelia sila) prior to 2014. However, following a drought in 2013-2014, the
population declined and was extirpated by 2021. In 2020, our collaborative team from Fresno Chaffee
Zoo, Fresno State University, and the US Bureau of Land Management began intensive monitoring of G.
sila in the Panoche Hills, investigating multiple potential contributors to G. sila decline such as warming
temperatures, predation pressure, pathogen pressure, and water availability. The bulk of evidence suggests
that extirpation resulted from reproductive failure in 2014 followed by demographic collapse, potentially
exacerbated by heavy recreational use of Panoche Plateau during the early part of the spring reproductive
season. Delayed collapse following an extreme climate event could be common and suggests G. sila
populations should be carefully observed both during and following the current drought. Otherwise,
Panoche Plateau appears to still represent high-quality habitat for G. sila, with low predation pressure and
parasite load paired with high-quality thermoregulatory habitat. In spring 2023, we will begin repatriating
G. sila produced by the captive colony maintained by Fresno Chaffee Zoo to Panoche Plateau. Animals
will be radio-monitored for their entire lives to estimate survival and reproductive output, and these data
will be used to better understand habitat features that facilitate population persistence in G. sila.
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PROTECTING ENDANGERED RIPARIAN BRUSH RABBITS FROM EMERGENT RABBIT
HEMORRHAGIC DISEASE IN CALIFORNIA, USA

Deana L Clifford; California Department of Fish and Wildlife; deana.clifford@wildlife.ca.gov; Megan
Moriarty, Jaime Rudd, Fumika Takahashi, Eric Hopson, Kim Forrest, Robin Russel, Colleen Kinzley, Alex
Herman, Tristan Edgarian, Beate Crossley

Rabbit hemorrhagic disease virus serotype 2 (RHDV2), the cause of a highly contagious and fatal
lagomorph disease, rapidly spread through the western United States and Mexico. In response, an ad hoc
interagency/zoo/academia/non-profit team implemented emergency conservation actions to protect
California’s Central Valley endemic, endangered riparian brush rabbit (Sylvilagus bachmani riparius,
RBR) from RHDV2. RBRs have lost over 90% of historic habitat, and remnant habitat is fragmented and
prone to flooding and wildfire. The team first implemented a vaccine safety trial by administering Filavac
VHD K C+V® vaccine (Filavie, France) to 19 wild RBRs captured and temporarily held in captivity.
Rabbits were monitored for adverse effects and serum collected prior to, and at 7-10-, 14-20-, and 60-days



post-vaccination for antibody response determination. No adverse vaccine effects were documented;
therefore a large-scale effort to reduce extinction risk by vaccinating ~15% of the estimated wild
population began in September 2020. Population estimation via remote camera transects coupled with
predictive modeling informed vaccination goals. To date, 674 RBRs have been vaccinated at least once. In
Spring 2022, RHDV2 deaths were confirmed in unvaccinated RBRs and sympatric desert cottontails
(Sylvilagus audubonii). Vaccination, disease surveillance and population monitoring are continuing to
detect possible disease-related population change.
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20 YEARS OF PROGRESS IN CALIFORNIA: ADVANCES IN STATE AND FEDERAL
PERMITTING AND CEQA REVIEW FOR WILDLIFE HABITAT RESTORATION AND MULTI-
BENEFIT PROJECTS

Erik Schmidt; WRA, Inc.; schmidt@wra-ca.com;

Beginning in 2002 with a state report, 20 years of efforts have been made in California to address
permitting challenges that impede work to restore fish and wildlife habitat and recover imperiled species
populations. In recent years, leaders of state and federal agencies have collaborated to break new ground in
developing innovative regulatory tools that represent a sea change in the permitting and environmental
review of beneficial projects. The state’s Cutting Green Tape Initiative has ensured the completion of
crucial statewide programmatic permits and exemptions, while the Governor and legislature have provided
funding and staff for efficient, coordinated review and approval of restoration and multi-benefit projects.
Federal regulatory agencies implementing the Endangered Species Act and Clean Water Act – USFWS,
NOAA and the Army Corps Regulatory Division – have partnered to create broad, far-reaching biological
opinions that set a new standard for ensuring swift yet effective permitting oversight of habitat projects.
Together, with the support of restoration proponents throughout the state, agencies have shifted the
regulatory role from limiting restoration to accelerating it, providing project proponents with clear design
guidance and general and species protection measures to ensure appropriate usage. Project examples are
presented to highlight successful use of these regulatory processes.
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DESIGNING EXPERIMENTAL FIELD TRIALS FOR MULTI-SPECIES RESPONSES TO
ANTHROPOGENIC LIGHT AND NOISE

Phoebe Parker-Shames; UC Berkeley, ESPM; phoebe_parkershames@berkeley.edu; Alison Smith,
Kendall Calhoun, Peter Oboyski, Mary Power, Justin Brashares

Outdoor, mixed light, and greenhouse cannabis production present a particular concern for environmental
impacts because of their use of bright lights and loud equipment, and history of production in biodiverse
areas. This study outlines the methods and design to monitor multi-taxa wildlife response to light and
noise disturbance in experimental field trials that mimic disturbance from cannabis farms. I detail our
study approach and monitoring installation and then present preliminary summary data from one season of
sampling, indicating varied taxa-level responses from medium-large mammals, small mammals, reptiles,
birds, bats, and flying insects. The methodology and preliminary results are promising in that they indicate
a pathway to quantify relationships and response thresholds across a breadth of taxonomic groups.
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MOTUS WILDLIFE TRACKING: PROTOCOL FOR TAG DETECTION TESTING FOR MOTUS
STATIONS

Patrick D. Lorch; plorch@southernsierraresearch.org; Rodd Kelsey, Blake Barbaree, Levi Souza, David
Lumpkin, Scott Jennings

The number of Motus wildlife tracking stations in the west has grown from 6 in 2018 to over 100 in 2022.
Very little guidance for how to test whether a station is detecting tags exists currently. I will go over the
current suggestions and then present recent developments in standardizing testing protocols. I will present
work by several co-authors on how we might use drones to test tag detection as well as statistical methods
for presenting station detection effectiveness. I also present simple methods that can be accomplished by
anyone installing a Motus station using a test tag on a PVC pipe and a GPS or smartphone. Finally I will
give links to resources for tag and station testing.
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EVALUATION OF DAM DECOMMISSIONING AS A MARSH RESTORATION METHOD

Carla L Angulo; University of San Francisco and WRA, Inc.; carla.angulo@wra-ca.com;

There have been almost 1,800 dams removed in the United States in the last 100 years. As of 2021,
California has a total of 690 dams and has removed 137 dams. The process of removing a dam first
undergoes a process called decommissioning. Decommissioning is an assessment of the functional use of
the dam and, based on that, a decision on whether a dam will be retained, retrofitted, or removed. In this
paper, dams in the US and Asia are reviewed to determine the prioritization of the factors to consider for
dam decommissioning and how the cost-benefit analysis can incorporate marsh habitat restoration. The
results identified from both sets are extrapolated to determine the feasibility of pairing marsh restoration



with dam decommissioning projects by following a life cycle assessment plan. Upon preliminary analysis,
sedimentation accumulation is the primary factor for dam decommissioning and removal. The
sedimentation transport that occurs downstream of a dam after dam removals can benefit sediment
accumulation in rivers deltas and build up marsh elevation. Pairing marsh habitat restoration with
decommissioning reduces the cost of decommissioning projects and provides additional restoration
benefits, which combined result in negative net cost (i.e., positive net benefits). Studying the effects of
removals quantifies the benefits of a dam removal project and the efficiency of marsh restoration.
However, further studies on sediment transport models of the selected dams would better quantify those
benefits by improving our understanding of the sediment accretion rate in the marshes of the estuary.
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CALIFORNIA WILDLIFE-VEHICLE CONFLICT: HOTSPOTS AND RESOLUTION

Fraser Shilling; Road Ecology Center; fmshilling@ucdavis.edu; David Waetjen

Wildlife and traffic don’t mix well. Wildlife-vehicle conflict refers to the mortality, aversion, and
fragmentation effects of traffic on wildlife (mammals, birds, herpetofauna). The adverse impact of traffic
on California fauna has been at the center of recent legislation. The Road Ecology Center has collected
>100,000 observations of wildlife-related crashes and roadkilled animals, using the California Roadkill
Observation System (CROS, https://widlifecrossing.net/california) and the California Highway Incident
Processing System (CHIPS). These observations come from hundreds of agency, academic, NGO, and
individual scientists, and CHP officers and have species identity accuracy of 97%. Using these data,
combined with wildlife values and crash coefficients, we identified 1,717 one-mile segments of state
highway where fencing would cost less than the cost of WVC in those segments. We further identified
>150 segments where fencing + under-crossings (10’ box culvert, 4-lane highway) would cost less than
crashes in those segments. These results provide an immediate source of information for Caltrans and
other state agencies to meet recent legislative requirements, such as AB 2344, and apply for federal
funding under the Bipartisan Infrastructure Law. These data would also be useful for municipal and
regional entities to use in local conservation planning.
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FROM HAZARD TO HABITAT: A SUMMARY OF 25 YEARS OF CALIFORNIA DEPARTMENT
OF CONSERVATION'S ABANDONED MINE RECLAMATION EFFORTS

Trinity N Smith; California Department of Conservation; trinity.smith@conservation.ca.gov;

A history of legacy mining in California has resulted in an estimated 200,000 hazardous abandoned mine
openings. These mines, if left unremediated, can pose a hazard for humans and the environment. The
California Department of Conservation – Abandoned Mine Lands Unit (AMLU), has an interest in
protecting the public from physical hazards at abandoned mine sites, which often provide habitat for bats
and other wildlife, especially Townsend’s big-eared bat (Corynorhinus townsendii) and California leaf-
nosed bat (Macrotus californicus). AMLU houses an interdisciplinary team that possess a unique suite of
training and experience to survey subterranean mine features for hazards and wildlife and provide
technical expertise. Through partnerships with state and national land management agencies over 1,600
features have been remediated: 1,150 with bat compatible closures since 2000. During the planning phase,
AMLU works closely with bat researchers to complete biological surveys and ensure that remediations
balance habitat conservation and public safety. In 2020, AMLU started conducting bat surveys during the
inventory phase to identify any previously unknown critical bat habitat. AMLU hopes to improve the



integration of bat survey data with feature inventory to plan remediation strategies and identify future
targets for White Nose Syndrome surveillance and population monitoring.
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LINKAGES DON'T PREDICT WILDLIFE OCCUPANCY AND MOVEMENT

Autumn Iverson; Road Ecology Center; ariverson@ucdavis.edu; David Waetjen, Fraser Shilling

Landscape linkages are hypothetical objects developed in geographic information systems (GIS) proposed
to connect areas of habitat in fragmented landscapes. Assuming they are used by organisms in nature,
linkages could be an important tool for biodiversity conservation. However, large-extent connectivity
models (e.g., at the US state scale) are generally not based on evidence of wildlife occurrence and testing
whether or not wild animals follow these artificial pathways created by conservation planners have given
mixed results. Using >180,000 wildlife detections over 20 years, we evaluated potential utility of five
California linkage models for common California mammal, reptile and amphibian species in two ways: 1)
occupancy modeling and 2) roadkill detections as a proxy for wildlife movement. We found that linkage
areas were not important predictors for the probability of landscape occupancy for most species. Linkage
areas were also not consistent predictors of conflict on roads. These results show that hypothetical
landscape linkages are not an all-purpose conservation strategy. Unless validated using data from wildlife
occurrence, caution should be exercised when using linkages in land and transportation-based conservation
planning. Connectivity as a gradient across the landscape should be the target of conservation, including in
land-use and transportation planning.
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RESTORATION OF A DEGRADED STREAM THROUGH A PUBLIC-PRIVATE
PARTNERSHIP: A CASE STUDY OF VOLUNTARY HABITAT CONSERVATION ON PRIVATE
LANDS

Rachel A Smith; Natural Resources Conservation Service; rachel.a.smith@usda.gov; Jonathan Snapp-
Cook, Teri Biancardi, Shea O’Keefe

The Natural Resources Conservation Service (NRCS) and the U.S. Fish & Wildlife Service (USFWS)
Partners for Fish and Wildlife are agencies which work with private landowners to address resource
concerns by assisting with technical and financial assistance. Private lands have historically been
overlooked for their potential contribution to landscape level conservation. In Temecula, California, these
two agencies worked with a private homeowners association (HOA) with two ephemeral streams running
through 400 acres of open space. One stream had dangerous 10-to-12-foot banks next to a trail and was
incised into the floodplain. Both agencies provided technical and financial assistance to design and
implement a restoration project on 1200 linear feet of stream that met the landowner’s goals. The NRCS
guided the HOA using their 9-step conservation planning process allowing them to accomplish safe
recreational access, riparian habitat restoration, and decreased erosion. At project implementation, the
HOA had community backing, 14 federal, state, and local partners, and 5 required permits. This
collaboration between public agencies and the private landowner addressed the HOA’s concerns and goals
and shows that voluntary conservation on private lands is a viable approach to the conservation of natural
resources.
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REWILDING THE AMERICAN WEST

William J Ripple; Oregon State University; bill.ripple@oregonstate.edu; Christopher Wolf, Michael K
Phillips, Robert L Beschta, John A Vucetich, J Boone Kauffman, Beverly E Law, Aaron J Wirsing, Joanna
E Lambert, Elaine Leslie, Carly Vynne, Eric Dinerstein George Wuerthner

From the beginning of the article published by BioScience: After taking office, President Biden signed an
executive order announcing his America the Beautiful plan to conserve 30% of US land and water by
2030. He challenged Americans to collaboratively “conserve, connect, and restore the lands, waters, and
wildlife upon which we all depend” at a national scale (US Departments 2021, p. 9). Here, we take a major
step in advancing President Biden's plan by envisioning a bold and science-based rewilding of publicly
owned federal lands (hereafter, federal lands) in the American West. Beyond concerns for human survival
and flourishing, a principled commitment to the natural world and a sense of moral urgency underpins the
motivation for our proposal. In general, rewilding aims to reestablish vital ecological processes that can
involve removing troublesome nonnative species and restoring key native species. Our rewilding call is
grounded in ecological science and is necessary regardless of changing political winds. Our objective is to
follow up on President Biden's vision to conserve, connect, and restore by identifying a large reserve
network in the American West suitable for rewilding two keystone species, the gray wolf (Canis lupus) and
the North American beaver (Castor canadensis).
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EFFECTS OF IRIS PSEUDACORUS ON INVERTEBRATE COMMUNITIES IN A SOUTHERN
CALIFORNIA ESTUARY

Anita Arenas; California State University of Long Beach; arenas2085@gmail.com;

About 90% of wetlands have been lost in California. Of those that remain, many are degraded by invasive
species, such as Iris pseudacorus (IRPS). IRPS has invaded freshwater (FW), brackish (BW), and marine
(MW) wetlands in southern California estuaries. Using various sampling methods, our objective was to
determine if IRPS impacts the invertebrate community relative to uninvaded areas in Los Peñasquitos
Lagoon in North County San Diego. Preliminary data collected using sticky traps showed no difference in
abundance of aerial insect communities between IRPS and non-IRPS canopies in FW and BW, but there
was higher abundance in IRPS relative to non-IRPS at MW. The aerial insect community composition
differed among sites with more Culicidae and Muscidae in FW, higher Agromyzidae in BW, and higher
Thysanoptera in MW. Pitfall traps showed differences among sites and plot types where FW sites had
higher abundance compared to BW sites, and abundance was higher in non-IRPS compared to IRPS.
Community composition showed more Linepithema humile and Transorchestia enigmatica in the FW
compared to BW. Exploring the impacts of IRPS on insect communities can inform and prioritize
management strategies by determining the extent of impacts and most impacted locations.
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ATTEMPTED POPULATION REDUCTION OF THE AMERICAN BULLFROG, RANA
CATESBEIANA SHAW 1802 (AMPHIBIA, ANURA, RANIDAE), AN INVASIVE AMPHIBIAN AT
THE RESIGHINI RANCHERIA.

Bradford R. Norman; Resighini Rancheria, Wetlands Program;
bradford.norman@resighinirancheria.com; Thomas A. Kirk

We used hand-held GPS Receivers, baited minnow traps, visual encounter surveys, air rifles, and Fyke
nets, to map and collect American Bullfrogs, Rana catesbeiana, at wetland sites over the ca. 455 acres
Resighini Rancheria, in Klamath, Del Norte County, California from 2018 through 2022. We were able to
identify seven (N=7) distinct age-classes from collected samples. We dissected the metamorph, juvenile,
sub-adult and adult frogs obtained, in order to record prey item types, and prey sizes, relative to frog size.
Prey base diversity was high, and impacts on a wide array of pollinating insects was observed, including:
hornets, wasps, bumble bees, dragonflies, gnats, crane flies, beetles and honey bees. We correlated our diet
data with a prey item dataset from a 2004 study site in Merced County, and found additional evidence for
the impacts of bullfrog predation on pollinating insects. A truncated discussion of how our data support
previous studies on the predatory impacts of non-native, invasive bullfrogs at wetland eco-systems, is
presented.
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DOING ADAPTIVE MANAGEMENT ON THE FLY: MANAGING FOR THE UNDERSTUDIED
AND FEDERALLY ENDANGERED DELHI SANDS FLOWER-LOVING FLY.

Jonathan J Reinig; Riverside County Parks, MSHCP Land Management Unit; jreinig@rivco.org;



The Delhi Sands Flower-Loving Fly is an imperiled, obligate sand dune species that hasn’t been
thoroughly studied due to its rarity and largely subterranean life cycle. Although much of this fly’s
remaining habitat is protected, the species still faces a myriad of threats including invasive weeds, sand
stabilization, sand loss, soil type conversion, and trespassing. Armed with what is known about the life
history of the fly, 17 years of survey data, and hands on experience, management efforts have been
undertaken to optimize suitable habitat for the Delhi Sands Flower-Loving Fly, with some promising
results. Thus far, tangible successes have included localized range expansions and the recolonization of
recently abandoned area, underscoring the importance of adaptive management for bolstering populations
of declining species.
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HABITAT MANAGEMENT AND RESTORATION AT WESTERN MONARCH
OVERWINTERING SITES IN CALIFORNIA STATE PARKS

Heather R White; California State Parks; heather.white@parks.ca.gov; Emma Pelton

California State Parks plays a critically important role in supporting western monarchs. The agency
protects and manages around thirty overwintering sites along the coast of California, providing crucial
habitat to the species. As western monarch populations have experienced significant declines, their habitats
have been impacted by development and other disturbances that leave them vulnerable to senescence and
severe wildfire. Given the importance of State Parks to the species, we partnered with Xerces Society for
Invertebrate Conservation to obtain Monarch Butterfly and Pollinator Rescue Program funds to enhance
monarch habitat. Through this project, we have conducted habitat assessments and developed management
and restoration plans. We are currently restoring and enhancing habitat at four overwintering sites, with
additional sites planned for 2023. Restoration actions include tree planting, trimming, and removal; nectar
resource planting; and allowing for natural recruitment of key tree species. Several challenges have been
identified, including roosting tree species choice, coordination with landscape-scale wildfire resilience
work, and long-term maintenance. Management and restoration methods will be evaluated and adapted
over time in consultation with species experts and researchers. This project ensures that State Parks-
protected land will continue to provide high quality habitat for overwintering western monarchs into the
future.
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DEPARTMENT OF WATER RESOURCES' RACIAL EQUITY ACTION PLAN

Andrea Riley; Department of Water Resources; andrea.riley@water.ca.gov; Dena Hunter

All people in California are healthy, financially stable, and safe. This was the aspirational vision for racial
equity that inspired the strategies in the California Department of Water Resources’ Racial Equity Action
Plan. Andrea Riley and Dena Hunter will highlight DWRs diversity, equity, and inclusion efforts,
including the development and implementation of the Racial Equity Action Plan.
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ARCHAEOLOGY IS FOR EVERYONE: A GRASSROOTS EFFORT TO NORMALIZE A
CHANGE IN ARCHAEOLOGY'S COMPLEXION

Dana L Cota; California Department of Transportation; dana.cota@dot.ca.gov;

Though the United States of America prides itself on justice, equality, diversity, and inclusion, the fact
remains that many facets of our society are as divided as they have always been. Instances of ableism,
ageism, sexism, and gender identity discrimination continue to make the headlines…and hardly a day goes
by without a newscast about an unlawful act of ethnic discrimination. According to the Association of
American Medical Colleges, Statista.com, and Zappia.com, in 2021, the U.S. had a combined total of over
1,133,800 African American physicians, civil engineers, attorneys, police officers, registered nurses, and
teachers. However, one field continues to lag behind others. The total number of archaeologists in the U.S.
of African American descent, according to Zappia.com and other sources, for the last few years has
hovered at less than 800. Qualified applicants are not being turned away. Instead, there appears to be a
“vision problem” where African American boys and girls cannot and do not envision archaeology as a
viable or interesting career option. Introducing archaeology to college-bound students of color would be
insightful and rewarding. The overarching goal of this grassroots effort is the realization of greater
diversity in the archaeology field.
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CALTRANS: PIONEERING A PEOPLE-CENTERED APPROACH TO DIVERSITY EQUITY
AND INCLUSIONS FOR OUR GOALS AND VALUES THROUGH SHARED LEADERSHIP.

Amar A Cid; Caltrans; raceandequity@dot.ca.gov; Shalinee Hunter

Caltrans recognizes our leadership role and unique responsibility in State government to eliminate barriers
to provide more equitable transportation for all Californians. This understanding is the foundation for
intentional decision-making that recognizes the past, stops the current, and prevents future harms from our
actions. Caltrans is fostering a culture of belonging, inclusion, equity, and justice by leveraging the diverse
lived and learned perspectives of every team member. We are centering appreciation and respect for all



employees, members, Tribal communities, and broader communities at the heart of our efforts. This
presentation will highlight the Caltrans DE&I approach, where you will hear from two leadership teams,
The Equal Employment Opportunity Program (EEOP) and the Caltrans Office of Race and Equity. The
discussion will focus on two collaborative approaches

• Internally - greater human resources are generated from various perspectives to deliver innovative
products and services at their best, employee retention, and growth in upward mobility, creating a safe
environment where everyone may bring their whole selves to work.

• Externally - a diverse workforce enhances our ability to engage with the community for a direct and
meaningful benefit that meets communities’ needs.
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SCIENTIFIC STORYTELLING: HOW RESEARCH REACHES THE MASSESS

Tonya Marshall; California Department of Fish and Wildlife; tonya.marshall@wildlife.ca.gov ;

It is widely known that telling science in story form, scientific storytelling, can double and quadruple the
audiences, media reach and funding for research that scientists need. However, this method of
communication is widely met with resistance within the science community. The average scientist still
believes the saying, “Let the science speak for itself.” The problem is without a researcher, scientific
communicator or organization telling others why they should listen to the research, the science is never
heard. According to my exploration on this topic, the following three reasons for resistance are stated the
most; (1) storytelling correlates with fiction and science is based in facts, (2) technical research is too
complicated to be told in story form and thus “dumbing down” would need to occur, (3) researchers or
science communicators should not put emotions or discuss themselves when discussing good science. All
these beliefs have been shown to be false. This resistance of scientist to use storytelling is unwarranted and
leads to good research not getting to those that could utilize it. Scientific storytelling is one of the best
methods to get good science out to a diverse group of individuals, companies and organizations that need
it.
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TITLE: EMBEDDING EQUITY: SHIFTING FROM IDEAS TO ACTION

Nicole Cropper; California Department of Fish and Wildlife; nicole.cropper@wildlife.ca.gov;

Abstract: California is the largest and most diverse state in the nation with the fourth largest economy in
the world. As the state works towards mitigating the impacts of climate change, drought, wildfires, and
other threats to our natural resources, considering the impacts of these threats to diverse populations has
become imperative. Despite the plethora of equity and diversity statements, and commitments to include a
variety of voices in environmental decision-making, successfully implementing equitable practices such as
reducing implicit bias in the hiring process to diversify the conservation workforce remains operationally
challenging. This presentation will provide reasons on why embedding equity remains a challenge and
provide a framework that organizations can use to begin the process of centering equity into all policies,
processes, and actions. Using the California Department of Fish and Wildlife’s efforts to integrate
equitable principles into its work culture and external activities, this presentation will discuss the
challenges and available opportunities for organizations to shift conversations about equity away from
superficial statements into action. To achieve the state’s drought, wildfire resilience, and natural resource
protection goals, CDFW has started to include equity as a core component in funding requirements,
species management plans, and sensitive species decisions. This attention both fulfills CDFW’s mission



AND gives voice to the most polluted and under-resourced communities to improve overall outcomes for
all.
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BEFORE-AFTER-CONTROL-IMPACT (BACI) STUDY OF WILDFIRE EFFECTS ON DEER
DIET USING DNA METABARCODING

Carly White; UC Davis Mammalian Ecology and Conservation Unit; cqwhite@ucdavis.edu; Joshua
Bush, Stevi Lee Vanderzwan, Benjamin Sacks

The rising presence of wildfires in western US landscapes necessitates a better understanding of how
wildlife respond to these disturbances both immediately and as scorched habitats recover. Managing for
species, such as deer, requires an understanding of which forage items sustain them over different post-fire
phases. We used molecular genetic analysis of feces (metabarcoding) to document changes in deer diet
during springs of 2017–2021, spanning before and after a large wildfire (Ranch Fire of 2018) in Northern
California. We used 707 pellets collected both on and off the burn area throughout the 5 years, providing
pre-fire (2 yrs), post-fire (1 yr), and recovery (2 yrs) periods, each with burn and control comparisons. We
predicted that dietary diversity would decrease post-fire in the burn area as herbaceous and shrub layers
were reduced, and increase during the recovery period as pioneer species began to recover. We extracted
DNA from fecal pellets and sequenced a trnL gene region of the chloroplast genome on a high-throughput
platform. We identified 90 plant taxa from an average of ~7,000 sequencing reads per fecal sample. Diet
diversity was high in pre-fire and recovery periods in all sites but significantly reduced post-fire in burn
sites only (P < 0.001), with diet dominated by a single forage item, oak (Quercus spp). Diet diversity was
dominated by shrub taxa pre-fire but composed proportionally more of herbaceous taxa during recovery.
Thus, oak species played a central role in buffering the deer population from immediate impacts of
wildfire.
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BEHAVIORAL PLASTICITY ALLOWS UNGULATES TO BALANCE RISK AND REWARD
FOLLOWING MEGAFIRE

Kendall L Calhoun; UC Berkeley; kendallcalhoun@berkeley.edu; Thomas Connor, Kaitlyn M. Gaynor,
Amy Van Scoyoc, Alex McInturff, Samantha E.S. Kreling, Justin S. Brashares

Climate and land use change has accelerated the frequency of extreme climatic disturbances such as
megafire. Megafires dramatically alter ecosystems and threaten the conservation of economically and
ecologically important species, including native ungulates. Recent work suggests that ungulate species can
adjust to the immediate effects of megafire, but whether these adjustments persist over time following
these disturbances is less is understood. We use of a rare opportunity to examine how an ungulate species,
black-tailed deer (Odocoileus hemionus columbianus), adjusts its movement and behavior over the course
on a year following megafire. We collected GPS data from 24 individual doe and fit resource selection
functions (RSFs) and hidden Markov movement models (HMMs) to assess whether and how deer habitat
selection and behavioral decisions changed in a novel landscape. We found deer modified their habitat
usage and behavior following megafire to avoid exposed areas and take advantage of regrowing resources,
suggesting they have strong adaptive capacity. These results suggest that some ungulate species can
effectively navigate altered landscapes to track relatively sudden shifts in predation risk and resource
availability. The successful adjustment of dominant ungulate species to extreme disturbances such as these
could help facilitate resilience at broader ecological and trophic scales.
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INCREASING POPULATION TREND OF MULE DEER IN NORTHEASTERN CALIFORNIA
ASSOCIATED WITH WINTER SEVERITY

Brett J Furnas; brett.furnas@wildlife.ca.gov;

Population monitoring of game species is essential for supporting regulated hunting programs and for
guiding effective conservation of these species in response to climate change, altered land use, and other
potential stressors. However, indirect measures of population trend are the best available monitoring data
in many situations. We used a 20-year timeseries of indices computed from three independent sources of
data (e.g., hunter encounter surveys, harvest records, and citizen science observations) as proxies for the
mule deer (Odocoileus hemionus) population status within a 26,400 km2 region of northeastern California.
Results suggest that the deer population has steadily increased at an average rate of 1–2% annually, with
adult male deer increasing at a faster rate. Periodic oscillations in population were strongly associated with
winter severity. Populations appear to respond negatively in the two years following years of heavy
snowfall, and the effects of climate change on snowfall may explain the overall increasing population
trend. The stability of these apparent patterns is uncertain, and it is unclear whether the trend could be an
ecological trap. Efforts underway to apply more robust monitoring methods (e.g., models using data from
fecal DNA and aerial surveys) are expected to help answer these questions.
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ROBUSTNESS OF FECAL-DNA SPATIAL CAPTURE-RECAPTURE (SCR) ABUNDANCE
ESTIMATION TO AGGREGATION IN ELK

Tom Batter; California Department of Fish and Wildlife; Thomas.Batter@wildlife.ca.gov; Josh Bush, Ben
Sacks, Ben Sacks

Noninvasive fecal DNA (fDNA)-based spatially explicit capture-recapture (SCR) approaches have proven
valuable for estimating abundance of deer (Odocoileus spp) and other wildlife. The utility of SCR
approaches for more gregarious species, such as elk (Cervus canadensis), is less clear because grouping
behavior formally violates assumptions of statistical independence. We sought to understand the extent of
spatial clustering in tule elk (C. c. nannodes) and to assess robustness of SCR estimates to such spatial
dependence. Using GPS telemetry of 32 male and 34 female tule elk from 3 northern California
populations during Jun–Aug 2017–19, we found strong clustering of female elk, but no detectable
clustering by males. Concurrently, we conducted fDNA sampling, obtaining >1,000 genotypes of 425 sex-
typed individuals, which we used for conventional CR analysis of the 66 physically captured individuals
and for SCR based solely on the fDNA samples. Estimates of abundance from these approaches
incorporating both sexes were statistically equivalent, although precision was considerably higher for
SCR. Single-sex SCR estimates agreed with these estimates in 2 of the populations but differed in one
population for which female spatial clustering was most extreme: in that case, the estimate of female
abundance was much higher than in the two-sex model, the conventional CR model, and in an independent
study of that population later that same year. We conclude that SCR of both sexes was robust to
gregariousness in elk because inclusion of males was sufficient to offset spatial dependence stemming
from aggregation of females.
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THE LARGE-SCALE USE OF A TIME TO EVENT MODEL TO ESTIMATE THE ABUNDANCE
OF ELK IN NORTHERN CALIFORNIA



Sara Moriarty-Graves; sm3339@humboldt.edu; Erin Zulliger, Thomas Batter, Christine Found-Jackson

In northern California, Roosevelt (Cervus canadensis roosevelti) and Rocky Mountain (Cervus canadensis
nelsoni) elk occupy a wide variety of habitats over a large extent, including the Marble Mountains Elk
Management Unit. Traditional methods to estimate abundance, such as aerial surveys, are not feasible in
this area due to it being densely forested with a closed canopy and steep, mountainous terrain. These
characteristics have proven to be challenging for the California Department of Fish and Wildlife to collect
data on elk populations. Prior to this study, research efforts in this area have been both temporally and
spatially sparse. In summer of 2021, we implemented a landscape-level remote camera study to estimate
the abundance of elk throughout the management unit. We deployed 180 remote cameras and applied a
time to event model to estimate elk abundance. This method utilizes the movement rate, area in front of
each camera, and leverages the latency time to detection for a given species. The analysis yielded an
estimate of 1,663 (95% CI: 1,136 to 2,190) elk across the management unit. Here, we present the use of a
recently developed method to non-invasively estimate the abundance of unmarked elk on the landscape-
level in northern California. The implementation of studies such as these can aid management decisions
for the continued recreational, ecological, and economic benefits of wildlife species.
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EFFECTS OF DEWATERING GALLINACEOUS GUZZLERS ON WILDLIFE.

Neal W Darby; Mojave National Preserve; neal_darby@nps.gov; Misumi B. Ogawa, Aren N. Calton,
Carrie Gonzalas, Michael L. Morrison, Debra Hughson

Gallinaceous Guzzlers were widely established across the southwest beginning in the 1940s. Many of
these structures still function but, degradation overtime and changes in jurisdictions and laws have
complicated their management. For example, newly designated wilderness dictates their removal due to
prohibited human structures. We implemented a Before/After Control Impact study to evaluate wildlife
response to the loss of water from these guzzlers given the potential for removal. A subset of 14 guzzlers
greater than 3.2 km from any other know water source were selected for monitoring. Seven were later
selected for drainage of water (dewatering). Wildlife was monitored at the guzzlers using trail cameras and
acoustic bat and bird recorders. Preliminary results suggest bats do not focus on guzzlers and were not
affected by dewatering based on echolocation call detections. Of some 16 bird species detected on
recorders at guzzlers, about half were detected on trial cameras at the guzzler mouth at regular intervals.
Dewatering led to many birds that regularly visited the guzzler abandoning use of the guzzler. We are
finalizing results of bird recordings taken after dewatering. Guzzlers likely benefit some species, but
greater demographic data is needed to ascertain impacts of dewatering.
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DYNAMIC CHANGES IN SPECIES RICHNESS AND COLONY SIZES OF BATS ROOSTING IN
ABANDONED MINES SUGGEST USE AS REFUGIA FROM CHALLENGING CLIMATIC
CONDITIONS

Rick E Sherwin; Dept. of Organismal & Env. Biology, Christopher Newport Univ; rsherwin@cnu.edu;
Jason W. Williams

Southern Nevada has a long history of underground mining and hundreds of abandoned mines remain
throughout the region. We have been surveying and actively monitoring bat use of roughly 350 abandoned
mines throughout the region since 2006. Over that time, patterns of roost use have been stable with species
composition and colony sizes remaining predicable over time. Beginning in 2021 and continuing through
2022 there has been a notable increase in species richness and intensity of use in these features. These
changes correlate with drought and heightened surface temperatures throughout the region. Subterranean
temperatures have remained consistent despite increased surface temperatures and our findings suggest
that mine workings are providing refugia to species that have historically roosted in epigeic features that
provide less buffer from changes in ambient conditions.
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INFLUENCE OF INTRODUCED TROUT ON FORAGING BATS IN THE SIERRA NEVADA
MOUNTAINS

Dave S Johnston; H. T. Harvey & Associates; djohnston@harveyecology.com; Elizabeth Gruenstein

Stocking of trout into naturally fishless lakes in the mountains of western North America has reduced
populations of many native species, particularly benthic aquatic invertebrates, in those systems. Although



many bats consume emergent aquatic insects, no previously published studies have focused on how bats
could be affected by changes to prey populations at lakes subsequent to trout stocking. The aim of this
study was to determine whether fishless lakes or lakes stocked with trout provide higher quality foraging
habitat for bats. We recorded and analyzed bat echolocation calls to assess overall bat activity, foraging
activity, and foraging rates at nine feature-matched pairs of stocked and unstocked high elevation lakes in
the central Sierra Nevada of California. Bats that echolocate around 40 kHz showed higher levels of
overall activity, foraging activity, and foraging rates at stocked lakes. These higher activity levels could
indicate the presence of higher quality foraging habitat. Alternatively, these bats could be foraging on
suboptimal prey, pursuing small insects such as mosquitoes, and this could represent a cost to these bats
due to the lower energetic return of small prey. Introduced trout may constitute a conservation issue to
populations of bats in areas where both taxa occur.
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BATS IN SWALLOW NESTS: IMPLICATIONS FOR BAT CONSERVATION

Jill M Carpenter; LSA; jill.carpenter@lsa.net; Holly J. Smith, Justin S. Stevenson

While bats have anecdotally been reported roosting in cliff swallow (Petrochelidon pyrrhonota) and barn
swallow (Hirundo rustica) mud-nests for several decades, this roosting behavior is rarely discussed in the
available peer-reviewed literature. The authors have documented seven bat species roosting in swallow
mud-nests in California, Arizona, and New Mexico. Roosting bats have been observed inside swallow
nests during the fall and winter seasons, and emerging from swallow nests during the spring and summer,
indicating year-round use. The number of individual bats observed roosting in a single nest ranges from
one to up to seven, and bats have been found roosting in up to 20-25 percent of nests at a single structure
containing swallow mud-nests. At some sites, bat guano indicating use by bats has been observed in
almost every swallow nest inspected. Bats can be injured or killed during the removal of swallow mud-
nests from structures. Given the extent of use by bats outside of the bird nesting season coupled with the
widespread practice of removing swallow nests during that time of year, swallow mud-nest removal could
have conservation implications for bats. Recommended best practices to minimize the potential for bat
injury and mortality will be discussed.
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DETERMINING NIGHTLY MOVEMENTS OF FORAGING BATS

Patricia E Brown; Brown-Berry Biological Consulting; patbobbat@aol.com; William E. Rainey

Knowledge of roosting and foraging requirements is necessary in managing for viable bat populations.
Bats are very mobile and often active in areas not accessible by roads. For some species that don’t travel
far from their roost, ground tracking has been used to determine foraging habitat. Nocturnal aerial tracking
from a light aircraft has been successful in determining foraging habitat and the minimum distance
traveled for three species of bats: California leaf-nosed bat (Macrotus californicus), Townsend’s big-eared
bat (Corynorhinus townsendii) and Allen’s lappet-browed bat (Idionycteris phyllotis). Macrotus was
tracked from three different mine roosts along the Lower Colorado River in winter and summer 2015-16
and exhibited different seasonal activity patterns and foraging behavior. In a summer roost in the same
area in 2016, Corynorhinus used the same foraging habitat as Macrotus. with both species traveling a
minimum of 40 km/night. In 2004, Idionycteris in Arizona traveled approximately 80 km roundtrip nightly
between the roost in creosote bush scrub at 1000 m elevation and foraging areas in mesquite grassland and
pinyon/juniper woodland (1500 -2000 m) in the next mountain range to the east. Protecting a limited
radius of habitats near the roost for foraging would not have been appropriate for these species.
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DANCING WITH WOLVES: A CHOREOGRAPHIC CHALLENGE

Kent J Laudon; klaudon22@gmail.com;

Managing the fish and wildlife public trust is challenging especially in a value diverse and increasingly
polarized society. High profile and controversial topics like wolves are uniquely difficult and complex
because they occur in our sharpest sociopolitical realities of the day including our urban vs. rural fracture,
decreased faith in government and leaders, and the promotion of “alternative facts.” However, wolves
provide a superb opportunity for managers to grow in our societal cognizance and better engage with our
publics to improve two-way communication, trust, and credibility. Managers must become savvier to
choreograph well in a changed world – not just the biological to ecological, but also the psychological and
the sociological. We must reinvent ourselves to interact with our publics in a manner that reduces barriers
and promotes valued connections with individuals, groups, communities, and media professionals, that
broadens and deepens human relationships and participation. Some hard-earned perspectives and ideas are
presented here.
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"CALIFORNIA DREAMIN' " CALIFORNIA WOLF MANAGEMENT UPDATE

Kent J Laudon; kent.laudon@wildlife.ca.gov;

California is one of the most recent U.S. state to be recolonized by gray wolves. Since the male wolf OR-7
dispersed from northeastern Oregon and entered California 7 years ago, more than 15 additional wolves
have entered California from other states. There are now three packs in California of which two have now
reproduced in multiple years. Monitoring and management is challenging because wolves travel widely
and use large, often remote areas. In working landscapes, wolf conservation and management is further
complicated by the presence of livestock and land ownership and management patterns. In California this
is magnified because most citizens lack of experience living with wolves, and the lack of some tools to
mitigate wolf-caused livestock damage. As CDFW works to conserve wolves and minimize impacts to
livestock producers, we strive to collaborate closely with communities within wolf range and to work hard
towards good two-way communication and meaningful trust relationships. CDFW's wolf monitoring and
management is adaptive and multifaceted and involves working closely with both wolves and people.
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GENOME-WIDE SEQUENCING UNCOVERS RECENT ADMIXTURE PULSES AND
SELECTIVE INTROGRESSION BETWEEN HIGHLY DIVERGENT GRAY FOX LINEAGES

Sophie Preckler-Quisquater; UC Davis Mammalian Ecology and Conservation Unit;
squisquater@ucdavis.edu; Elizabeth M. Kierepka, Dawn M. Reding, Antoinette J. Piaggio, Benjamin N.
Sacks

Past climatic fluctuations have heavily influenced species distributions, often causing periods of isolation
in refugia, followed by secondary contact and gene flow. Previous mitochondrial analysis of the gray fox
(Urocyon cinereoargenteus) identified a division in the Great Plains between eastern and western lineages
that were unusually divergent relative to other North American carnivores (up to 1 Mya), possibly



representing cryptic species. However, nuclear divergence and reproductive isolation were not
investigated. Using both reduced-representation (n = 259) and whole-genome (n = 42) sequencing, we
investigated these questions by first assessing divergence time and evidence for admixture, and then, upon
discovering an admixture zone, investigating the extent and timing of admixture pulses. Nuclear analyses
of divergence supported previous mtDNA estimates of divergence time and indicated a narrow zone of
admixture. Using local ancestry reconstruction, we found a recent bi-directional pulse of gene flow that
began <100 generations ago, and a more ancient pulse of unidirectional gene flow, from the eastern into
the western population, up to ~1,700 generations ago. Based on the estimated ages of these introgression
events, we compared the observed cline width to predictions of a null model that assumed neutral
introgression and no reproductive barriers. The observed cline width was similar to the predicted cline
width, approximately 500 km, providing no clear evidence of reproductive barriers. However, we
identified several genomic regions with signatures of selective introgression across the contact zone that
were linked previously in other species to olfaction, mate choice, and behavioral divergence.
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DENSITY-DEPENDENT HABITAT SELECTION AND HOME RANGE SIZES IN A
RECOVERING POPULATION OF ISLAND FOXES (UROCYON LITTORALIS) ON SANTA
ROSA ISLAND, CALIFORNIA

Katie B Elder; California Polytechnic State University, San Luis Obispo; kaelder@calpoly.edu; Juliann
Schamel, John Perrine, Brian Cypher, Tim Bean

The island fox (Urocyon littoralis) is endemic to the California Channel Islands. The species experienced a
dramatic population decline to near extinction followed by rapid recovery over the past thirty years. These
drastic fluctuations in population size make the island fox an excellent candidate for studying the effects of
density on home range size and habitat selection. In 2010, when density was historically low, researchers
on Santa Rosa Island documented male fox home ranges on the eastern portion of the island. Beginning in
2022, with the fox population now at carrying capacity, we tracked the locations of 15 adult male foxes
using GPS collars in a similar study area to compare their home range size, characteristics and overlap.
Preliminarily, we found that island foxes display negative density dependent effects on home range size.
Future work will include a finer scale look at fox habitat selection in both time periods to inform
management decisions for this iconic species.
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POTENTIAL HABITAT AND CARRYING CAPACITY OF ENDANGERED SAN JOAQUIN KIT
FOXES IN AN URBAN ENVIRONMENT: IMPLICATIONS FOR CONSERVATION AND
RECOVERY

Brian Cypher; CA State University-Stanislaus, Endangered Species Recovery Program;
bcypher@esrp.csustan.edu; Nicole A. Deatherage, Tony L. Westall, Erica C. Kelly, Scott E. Phillips

A population of endangered San Joaquin kit foxes (Vulpes macrotis mutica; SJKF) occurs in the urban
environment in the city of Bakersfield, California, and may be important for SJKF conservation.  We used
a systematic camera station survey and occupancy analysis to identify suitable habitat for SJKF in
Bakersfield and to estimate a conceptual carrying capacity.  We identified high, medium, and low
suitability habitat totaling 121 km2, 196 km2, and 40 km2, respectively.  Based on a mean urban kit fox
home range size of 0.78 km2 and an assumption of two adults in high suitability home ranges and one
adult in medium suitability ranges, we estimated the adult carrying capacity in Bakersfield to be 561
foxes.  A carrying capacity of 561 adults would increase the estimated range-wide carrying capacity by as



much as 38%.  Adult density estimates derived for the urban SJKF population based on the carrying
capacity (1.57/km2) and home range size (2.56/km2) were higher than estimates for foxes in natural
habitats.  The urban SJKF population in Bakersfield is substantial and therefore could contribute
significantly to conservation and recovery efforts for SJKF.  Given our results, a potential conservation
strategy may be to encourage or even establish additional urban SJKF populations.
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FOSTERING ORPHANED PUPS OF ENDANGERED SAN JOAQUIN KIT FOXES (VULPES
MACROTIS MUTICA): FOUR CASE STUDIES

Nicole A Deatherage; Endangered Species Recovery Program; ndeatherage@esrp.org; Brian Cypher, Tory
Westall, Erica Kelly

We describe four case studies in central California in which young San Joaquin kit fox (Vulpes macrotis
mutica) pups were orphaned and either fostered for a period of time in captivity and released, or
provisioned entirely in the wild by caretakers. In February 1992, six pups whose mother had died by
predation were temporarily fostered in captivity. Four of the pups were then placed in the den of their
father and an unrelated female (Case 1) and the remaining two pups were placed with an entirely unrelated
family group (Case 2). In April 2019, a mother of five pups died by vehicle strike. These pups appeared to
be weaned though no other adults were present, so they were provisioned at their natal den (Case 3). In
spring 2022, one abandoned pup was hospitalized for sarcoptic mange concurrently with an unrelated
family group consisting of an adult female and her three pups. The orphaned pup was introduced into the
family group while in captivity and all were released together after recovery (Case 4). Of the 12 orphaned
pups in all cases, at least seven survived till dispersal age, two survived into the following year, and one
reproduced.
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IMPACT OF A SARCOPTIC MANGE EPIDEMIC ON A POPULATION OF ENDANGERED SAN
JOAQUIN KIT FOXES

Erica C Kelly; Endangered Species Recovery Program; ekelly@esrp.org; Brian L. Cypher, Tory L.
Westall, Nicole A. Deatherage, Jaime L. Rudd, Janet E. Foley, Deana L. Clifford

A population of endangered San Joaquin kit foxes (Vulpes macrotis mutica) occurs in the city of
Bakersfield, CA.  In spring 2013, sarcoptic mange was detected in this population and the disease quickly
spread.  In January 2019, the disease appeared in a smaller kit fox population in nearby Taft, CA.  Over the
last 9 years there have been over 474 reports of kit foxes with mange, 100 confirmed deaths, 141 foxes
treated in the field, and 155 foxes treated at the California Living Museum (CALM).  In conjunction with
treating foxes, the Endangered Species Recovery Program (ESRP) has also conducted an annual citywide
camera survey in Bakersfield since 2015 and Taft since 2019 to assess mange among kit foxes and its
spatial spread.  The data collected is consistent with opportunistic sightings, trapping efforts, and reports
from the public, all of which indicate a substantial decline in the urban kit fox population.  The periodic
confirmation of healthy foxes throughout both urban areas as well as population modeling indicates that
the disease will remain indefinitely.  Mange response, camera survey monitoring, and research projects
will continue in order to treat sick foxes and further study the effects of mange on the urban kit fox
population.  
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ECOLOGICAL AND DEMOGRAPHIC RESPONSE OF SAN JOAQUIN KIT FOXES TO THE
PANOCHE VALLEY SOLAR FARM



Tory L Westall; Endangered Species Recovery Program; twestall@esrp.org; Brian Cypher, Erica Kelly,
Nicole Deatherage

San Joaquin kit foxes (Vulpes macrotis mutica) are listed as Federally Endangered and California
Threatened, primarily due to profound habitat loss throughout their range. The San Joaquin kit fox now
persists in a metapopulation consisting of three main “core” populations, one of which is in Panoche
Valley California. In spring of 2019, following the completion of the Panoche Valley Solar Farm, a 3-year
investigation of ecological and demographic traits of San Joaquin kit foxes within Panoche Valley was
initiated to determine how the population is affected by this anthropogenic disturbance. To investigate
these effects, kit foxes were monitored on two sites within Panoche Valley. The solar site was located
within a 1.5-km buffer of the Panoche Valley Solar Farm arrays and the reference site was located on
Silver Creek Ranch in relatively undisturbed habitat. Kit foxes were collared with GPS collars and tracked
regularly to dens and resting areas. Over the course of the study, 99 individual foxes were captured and we
were able to determine the size and space use of 77 foxes. We also documented similarities and differences
in reproduction, survival, mortalities, and diet between the two sites.
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SAN JOAQUIN KIT FOX DEMOGRAPHY AND ECOLOGY ON THE CARRIZO PLAIN: IT'S
THE KANGAROO RATS, STUPID!

Brian L. Cypher; CSU-Stanislaus, Endangered Species Recovery Program; bcypher@esrp.csustan.edu;
Tory L. Westall, Erica C. Kelly, Nicole A. Deatherage, Christine L. Van Horn Job, Lawrence R. Saslaw

We assessed demographic and ecological patterns of endangered San Joaquin kit foxes (Vulpes macrotis
mutica) relative to resource and competitor abundance in the Carrizo Plain National Monument (CPNM)
during 2014 to 2019. Based on prey sign surveys, abundance of kangaroo rats and rabbits increased from
2014 to 2019. Kangaroo rats increased in kit fox diets while the rabbits and rodents increased in coyote
diets. Visitation rates by both kit foxes and coyotes increased during the study, and the proportion of
individual stations that were visited by both species also increased. We used GPS collars to examine kit
fox survival, reproduction, and space use in a year of low prey availability (2015-16) and a year of high
prey availability (2017-18). Kit fox survival was 0.69 in 2015-16 and 0.87 in 2017-18. Reproductive
success was 44.4% in 2015-16 and 72.7% in 2017-18. Mean home range size was 4.3 km2 in 2015-16 and
1.3 km2 in 2017-18. On the CPNM, kit fox population dynamics and ecology appear to be primarily
influenced by kangaroo rat abundance and not by competition from coyotes. Consequently, kit fox
populations appear to be regulated by “bottom up” processes.
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USE OF WHOLE-GENOME SEQUENCING TO INVESTIGATE THE EVOLUTIONARY
HISTORY OF ISLAND SPOTTED SKUNKS

Julia D Owen-Ramos; University of California, Davis; jdowen@ucdavis.edu; Cate Brown Quinn, Ellie C.
Bolas, Dirk H. Van Vuren, Ben N. Sacks

Island species have long been considered an important tool for understanding speciation and to investigate
evolutionary forces driving DNA sequence evolution. The Island spotted skunk (Spilogale gracilis
amphiala) is an endemic insular carnivore found on two of the Channel Islands off the coast of southern
California: Santa Rosa Island and Santa Cruz Island. Limited study of morphology found little
differentiation between the island spotted skunks and their mainland counterpart, the western spotted
skunk (S. gracilis microrhina, S. gracilis phenax), fueling an idea that spotted skunks arrived on the
Channel Islands in the past two centuries. However, genetic studies using microsatellites and
mitochondrial DNA found significant differences among the two island populations and mainland
populations, suggesting a longer evolutionary history of spotted skunks on the islands. Still, the degree to
which island spotted skunks are diverged from one another and from their mainland relative remain
unclear. To further investigate the evolutionary history of island spotted skunks, we sequenced whole
genomes of skunks from Santa Cruz Island, Santa Rosa Island, and the California mainland. Our results
support the antiquity of island spotted skunks, showing high genomic differentiation between all three
populations, lower diversity in island populations, and increased inbreeding in island populations.
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AMERICAN BADGER AND BURROWING OWL HABITAT SUITABILITY ASSESSMENT

Tanya Diamond; Pathways for Wildlife; tanya@pfwildlife.com; Ahiga Sandoval, Jessie Quinn, Ken
Hickman, Yiwei Wang, Dan Wenny, Karine Tokatlian

American badger (Taxidea taxus) and western burrowing owl (Athene cunicularia hypugaea) occur in the
San Francisco peninsula however information about their population status and distribution was limited. 
The Midpeninsula Regional Open Space District (District) funded a study of both species in order to best
manage them and their habitats within District properties, and to contribute to regional species
conservation.  Study methods included GIS analysis to create habitat suitability models and a badger
linkage model, field surveys and camera trapping to ground truth models, and genetic analysis of badger
hair.  More than half (58%) of all collected badger observations were found within six District properties
clustered along Skyline Ridge/Hwy 35.  Model results show that badger habitat in the peninsula is heavily
fragmented by natural and anthropogenic factors, and their pathways of movement are narrowly restricted
which highlights the importance of maintaining landscape permeability for this wide ranging species. 
Three primary badger movement linkages were identified: 1) a central network of habitat connections
between District properties along Skyline Ridge/Hwy 35, 2) a coastal linkage running from north of San
Mateo down to Santa Cruz, and 3) an eastern linkage running from Skyline Ridge/Hwy 35 to Coyote
Valley.  The coastal linkage provides more suitable badger habitat compared to the eastern linkage and
may be the only viable pathway for badgers to reach the central District population.  Results suggest that
moderate grass management is beneficial for both species.  Results supported anecdotal knowledge that
burrowing owls winter in some District properties but do not breed there.  Twenty-five individual badgers
were identified using genetic analysis, eleven of which were collected within District properties, however
sample amplification rates were not successful enough to calculate a badger population size in the
peninsula.  Results suggest that badgers on the peninsula appear to be an isolated population with some



degree of inbreeding, and as less genetically diverse than populations to the north and south.  The District
is pursuing opportunities to continue genetic sampling achieve a badger population size metric.  Results
inform an array of future management opportunities include maintaining grassland connectivity,
identifying and enhancing bottlenecks along linkages (wildlife friendly culverts, vegetation management),
using artificial burrows to enhance existing wintering owl habitat, acquiring properties to strategically
support grassland connectivity, and develop regional support for species conservation and listing
consideration.
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SEX AND AGE MEDIATE THE EFFECTS OF RAPID ENVIRONMENTAL CHANGE FOR
FISHERS IN THE SOUTHERN SIERRA NEVADA

Corbin C Kuntze; University of Wisconsin - Madison; kuntze@wisc.edu; M. Zachariah Peery, Rebecca
E. Green, Kathryn L. Purcell, Jonathan N. Pauli

Rapid environmental changes – in climate, land use, and biotic interactions – are accelerating species
extinctions and extirpations globally. Identifying the drivers that threaten populations is essential for
conservation yet can be difficult given the variable nature of an organism’s response to biotic and abiotic
stressors. We analyzed a 13-year monitoring dataset to explore the demographic responses of fishers
(Pekania pennanti) to rapid environmental change in the southern Sierra Nevada, California, USA. Fisher
survival was sensitive to both biotic and abiotic factors, although the strength and direction of these effects
were ultimately mediated by age and sex. Specifically, male survival was lower among young individuals
and decreased with increasing temperatures, basal area of hardwoods, and fungi consumption. Female
survival was resilient to age effects and diet yet increased with greater forest heterogeneity and decreased
with increasing temperatures and snow depth. Our findings illustrate the importance of disentangling the
effects of both intrinsic and extrinsic factors on survival, especially among species with distinct sexual or
ontogenetic differences. As global drivers of environmental change intensify in strength and frequency,
understanding these complex relationships will allow practitioners to best manage for population
persistence of fishers and habitat resilience concurrently.
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USE OF FOOTPRINT IDENTIFICATION TECHNIQUE (FIT) TO DEVELOP A NOVEL TOOL
FOR SPECIES AND SEX DISCRIMINATION OF FISHER TRACKS

Jody M Tucker; U.S. Forest Service; jody.tucker@usda.gov; Sky Alibhai, Remi Murdoch, Ryan Lekivetz,
Caleb King

Footprint identification technique (FIT) is an emerging non-invasive tool in wildlife conservation that has
been adapted for a wide variety of species. FIT enables classification of footprints using a geometric
profile generated through computer software with a simple graphical user interface.  Here we report the
development of novel application of footprint identification technique (FIT) for species discrimination for
fisher (Pekania pennanti) and marten (Martes caurina), and sex-ID for fisher.  We developed FIT using
footprint images collected from free-ranging animals at track plate stations that were identified to
individual and sex via genotyping of non-invasive genetic samples.  We developed a reference dataset of
165 marten tracks and 267 fisher tracks (27 females, 34 males).  Geometric profiles for each track were
extracted using a specialized FIT add-in developed for fisher in JMP data visualization software. We used
a linear discriminant analysis to analyze these geometric profiles and create discriminant functions for
species and sex ID.  Classification accuracy for both species and sex ID was >90%.  FIT provides a
promising new tool for fisher research and monitoring by providing a simple and cost-effective method for
non-invasive species or sex identification.
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FOREST CARNIVORES ON THE BRINK: UP IN SMOKE OR CLIMBING TO THE TOP?

Katie Moriarty; Senior Research Scientist; kmoriarty@ncasi.org; Heather Rustigian-Romsos, David S.
Green, Rebecca Green, Brent R. Barry, G. Brad Smith, Jody Tucker, John D. Bailey, Sean Matthews,
Matthew S. Delheimer

California has experienced unprecedented wildfire activity in recent years, as half of the twenty largest
fires in the state's recorded history occurred during 2020-2021. Large and severe wildfires have substantial
potential to degrade or effectively eliminate, for the near future, habitat of forest-dependent species such as
martens or fishers. For instance, >33% of predicted habitat for the endangered southern Sierra fisher
population burned in the past 2 years and >55% since 2012. We describe conditions in the Sierra Nevada
with >10 years of animal demographic data in 2 locations. In the northern Sierra, we estimated the
influence of fire on predicted habitat and connectivity for marten. We created predicted habitat models
from extensive location data and spatially optimized variables. We evaluated models using cross validation
and independent data, then created a resistance surface (negative exponential predicted habitat quality).
The Dixie fire burned 45% of marten predicted habitat cores and 38% of corridors, 24% of which were at
moderate or high severity. In both study areas we ran new simulations following fire, assuming high
resistance in moderate/high severity burned patches to identify areas for optimized restoration planning.
We conclude with creative ideas and possibilities for maintaining forest dependent species in landscapes
with prior and ongoing megafires. 

Mammals IV: Mustelids   InPerson Presentation

 
FISHERS, FOREST REFUGIA, AND FIRE FOOTPRINTS

Rebecca E Green; NPS - Sequoia-Kings Canyon NP; rebecca_green@nps.gov; Jody Tucker, Sarah Stock,
Tyler Coleman, Greta Wengert, Tessa Smith, Emerson Paton, Chloe Burt, Leah Kerschner, Stephanie Eyes,
Esther Burkett

The landscape in the southern Sierra Nevada has undergone dramatic change over the last decade,
including a severe drought starting in 2012, extensive conifer mortality beginning in 2015, and a series of
increasingly large and intense wildfires including (from north to south) the Ferguson Fire (2018) in
Yosemite National Park, the Rough Fire (2015) in the Sierra National Forest, and the KNP Complex Fire
(2021) in Sequoia-Kings Canyon National Park. Living in the midst of this changing landscape are fishers
(Pekania pennanti) and other wildlife species that depend on features of mature forest, including dense
canopy cover, large diameter trees, and microsites suitable for resting and reproduction (e.g., large cavities,
hollow logs). Beginning in summer 2021, we used a combination of remote cameras and GPS collars to
identify where fishers continue to occur, which patches of older forest (“forest refugia”) they are using,
and how they navigate in or around recent fire footprints to remaining green forest (“linkage habitat”). We
report the broad findings of this multi-agency endeavor (2021-2022) for the Merced River study area
(Yosemite NP, Stanislaus NF, Sierra NF) and the Kings-Kaweah Rivers study area (Sequoia-Kings Canyon
NP, Sequoia NM/NF) and implications for conservation.
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BUILDING A BETTER PREDICTION: A CASE STUDY IN EVALUATING A QUICK FIELD
ASSESSMENT TECHNIQUE FOR PREDICTING SALT MARSH HARVEST MOUSE
OCCUPANCY.

Katie R Smith; WRA, Inc., UC Davis; ksmith@wra-ca.com; Carla L. Angulo, Laureen Barthman-
Thompson, Sarah Estrella, Melissa Riley

For decades biologists have focused almost exclusively on the presence or absence of certain indicator
plant species in predicting salt marsh harvest mouse (Reithrodontomys raviventris) occupancy in the San
Francisco Estuary. At the 2022 Annual Meeting we presented a new approach to assessing habitat for its
potential to support the salt marsh harvest mouse which focused on function over form. This method
guides the user to evaluate the habitat at a local and regional scale, and specifically addresses features
important to individual survival, likely the single most important factor in population level persistence of
this species which occurs in naturally isolated patches. During the 2022 Rangewide Survey for the Salt
Marsh Harvest Mouse biologists utilized this habitat assessment tool to evaluate habitat and predict
species presence before and after live trapping surveys at 55 sites. During this presentation we will present
the results of the assessments, an evaluation of how accurately the assessments guided correct predictions,
and recommendations for its use in the future. We will also address which habitat features from the
assessment were most correlated with salt marsh harvest mouse occupancy (e.g., the value of marsh size
versus vegetative cover). As salt marsh harvest mouse presence or absence has very important implications
for many decisions made in the Estuary, the ability to accurately predict occupancy without costly and
intensive live trapping is extremely valuable. Regional biologists should work together to continuously
refine and improve these methods.
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UTILIZING THE ARCGIS FIELD MAPS MOBILE APP TO OPTIMIZE SURVEY DATA
COLLECTION FOR A LARGE-SCALE COLLABORATIVE REGIONAL SURVEY

Katie R Smith; WRA, Inc., UC Davis; ksmith@wra-ca.com; Carla L. Angulo, Peter Kobylarz

In 2022 a collaborative group of wildlife managers, researchers, and consultants in the San Francisco
Estuary completed the first ever range-wide survey for the endangered salt marsh harvest mouse
(Reithrodontomys raviventris). Since the species is restricted to the marshes of the Estuary and exists in
discrete populations contained within isolated marshes, it was possible to identify all potential populations
and target them for surveying. A large amount of data is collected for each harvest mouse captured (~15-20
attributes), in addition to 4-6 photos per individual, making data collection, management, and storage a
challenge. Post-survey manual data entry is challenging due to factors like difficult to read handwriting.
Further, linking tabular data with photo data is challenging using traditional data storage programs like
Microsoft Excel. During this survey efforts 3-6 crews worked simultaneously to survey sites throughout
the Estuary. Preparing and utilizing a different Field Maps map each week, which contained all sites,
allowed teams to track progress and work adaptively. Pre-prepared maps of trap grids made it easier to
track which traps had been checked, in addition to providing a dedicated container for tabular and photo
data. Utilizing modern mobile app based technologies can improve survey efforts and data quality, though
wildlife biologists themselves may not have the time or technical expertise to set them up. Here we share
lessons learned and methods for utilizing ArcGIS Field Maps to perform better and safer wildlife surveys.
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ANALYSIS OF MODERN AND MUSEUM DNA REVEALS DECLINING GENETIC DIVERSITY
IN SALT MARSH HARVEST MICE

Cody M Aylward; UC Davis; cmaylward@ucdavis.edu; Laureen Barthman-Thompson, Douglas A. Kelt,
Mark J. Statham, Benjamin N. Sacks

Habitat fragmentation is a leading threat to wildlife globally. Effects of habitat fragmentation are often
inferred retrospectively based on genetic connectivity estimated from a single modern sampling effort.
Alternatively, genetic data obtained from museum specimens can facilitate direct comparisons of genetic
connectivity pre- and post-habitat fragmentation. We examined the effects of habitat fragmentation on the
federally endangered salt marsh harvest mouse endemic to the San Francisco Bay Area by comparing
genetic data from 11 microsatellite markers in modern samples (2010-2022) and historical museum
specimens (1938-1959). Genetic diversity (allelic richness, expected heterozygosity) was greater in the
historical samples in the total population and within each of the six subpopulations we sampled. Genetic
distance (FST) among subpopulations was greater in the modern sample than historical sample, consistent
with reduced connectivity and/or genetic drift within populations. Generally, sites with the smallest
remaining habitat patches exhibited the greatest degree of genetic diversity loss. Our results directly link
losses in genetic diversity and connectivity with ~80 years of habitat loss and fragmentation. Our work
highlights the threat of anthropogenic landscape change to wildlife populations.
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STUDYING THE BEHAVIOR AND ECOLOGY OF THE RIPARIAN BRUSH RABBIT WITH
CAMERA TRAPS DURING EXTREME FLOOD

Celia Tarcha; cmtarcha@gmail.com;

The endangered riparian brush rabbit (Sylvilagus bachmani riparius; RBR) is a brush species found in a
few areas of the San Joaquin Valley of California. The subject of large restoration projects, little is known
of RBR habits or interactions. Camera traps can capture activity and behavior in their dense habitat,
providing insight into their habitat usage and, potentially, their recovery. Originally a Master’s camera trap
project with goals of studying behavioral interactions and usage of restored sites. Extreme flooding in
2017 stranded the study population with concentrated prey and predator populations. In response, the
camera study shifted to capture this pulse event at San Joaquin River National Wildlife Refuge from
February to August 2017. Camera traps captured RBR performing a variety of behaviors, including
territorial and reproductive behaviors, despite the limiting circumstances. In contrast to the crowded
conditions, most behaviors recorded were individual, suggesting a solitary lifestyle. Interspecific
interactions were primarily with competitor species, mostly the desert cottontail (Sylvilagus audubonii).
Further, camera traps captured RBR interacting with exotic plants and supplemental feed in addition to
native plant species. Overall, this study highlighted the additional knowledge gained from behavior and
camera studies.
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TRANSLOCATION OF THE SAN JOAQUIN ANTELOPE SQUIRREL (AMMOSPERMOPHILUS
NELSONI) IN THE CARRIZO PLAIN



Patrick R Anderson; California Polytechnic State University; pander16@calpoly.edu; Craig M. Fiehler,
William T. Bean

In arid and semi-arid environments, burrowing mammals play a key role in increasing landscape
heterogeneity through facilitative (positive) species interactions. The loss of burrowing mammal
populations can consequently lead to negative effects cascading through the ecosystem; it is therefore
critical to understand these facilitative interactions for conservation and management. For instance,
wildlife translocations are a popular management tool that are often not successful. Accounting for
facilitative interactions during translocation could improve success rates. To investigate the importance of
burrow facilitation on San Joaquin antelope squirrel (Ammospermophilus nelsoni) translocation success,
we designed a program for antelope squirrels using a natural experiment, with paired sites selected for the
presence and absence of a burrowing facilitator, the giant kangaroo rat (Dipodomys ingens). We radio
collared 97 antelope squirrels from core habitat within the Carrizo Plain. We then translocated 67 to
uninhabited lands in their historical range, half to a site with giant kangaroo rats and half without. Over
two sessions we observed differences in survival, dispersal and movement, and home range size across the
three treatment groups. Our study highlights the importance of considering facilitative interactions when
selecting release sites for translocation and planning restoration campaigns.
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RANGEWIDE STEPHENS' KANGAROO RAT MANAGEMENT AND MONITORING PLAN

Wayne D. Spencer; Conservation Biology Institute; wdspencer@consbio.org; Brian Shomo, Deanne
DiPietro, Douglas Deutschman

Stephens' kangaroo rat (Dipodomys stephensi; SKR)--recently downlisted from federally endangered to
threatened--is protected across a network of reserve lands in Riverside and San Diego Counties, California.
The diversity of ownerships and jurisdictions involved has made it difficult to coordinate management and
monitoring efforts, or to track progress towards species recovery goals. An interagency team recently
completed a rangewide SKR management and monitoring plan, which uses an innovative habitat model,
created using variables derived from updateable satellite imagery, as a foundation. During summer-fall of
2022, cooperating agencies completed the first year of systematic population monitoring under the plan
using standardized live-trapping grids randomly distributed on reserves across the range and stratified by
habitat value--thus establishing the first rangewide baseline for tracking SKR status and trends. In addition
to providing one-stop shopping for information about SKR biology, populations, threats, and management
techniques, the plan will help diverse agencies be more efficient and effective in using their limited
resources to recover the SKR.
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GENOMIC DIFFERENTIATION AND DEMOGRAPHIC HISTORY IN TWO FORMERLY
CONSPECIFIC KANGAROO RATS, DULZURA KANGAROO RAT (D. SIMULANS) AND THE
AGILE KANGAROO RAT (D. AGILIS)

Yuwei Cui; University of California, Riverside; ycui004@ucr.edu; Leonard Nunney

Karyotypes differences between two subspecies of Pacific kangaroo rat Dipodomys agilis (2N=62 in the
north and 2N=60 in the south), combined with minor allozyme and morphological differences, resulted in
their re-classification into two the agile kangaroo rat (AKR, D. agilis) and the Dulzura kangaroo rat (DKR,
D. simulans) in 1997. The distribution of AKR is from Kern and Santa Barbara counties down to upland
areas the San Gabriel, San Bernardino, and Santa Monica mountains, while DKR occurs at lower
elevations south from the foothills of those mountains to northern Baja California. It has been proposed



that these two species are potentially sympatric in the foothill region of the San Gabriel mountains. We
tested the validity of their species level classification, as determined by genomic divergence and the
absence of introgression. To this end, we sampled AKR/DKR populations along a ~100 km transect
crossing the San Gabriel mountains and performed whole genome sequencing/resequencing. Our results
showed that, although AKR is found north and south of the mountains, there was no evidence of
hybridization with DKR, supporting the specific status of the taxa. The divergence time between AKR and
DKR was estimated as 0.5 to 1 Mya, and there is no proof of secondary contact since then. These
populations encompassed a substantial elevational range, and we examined patterns of intraspecific
genetic differences potentially linked to elevation.
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FECAL GENOTYPING TO ESTIMATE SMALL MAMMAL POPULATION SIZE, WITH A
COMPARISON TO LIVE MARK-RECAPTURE ESTIMATES

William T Bean; Cal Poly - San Luis Obispo; wtbean@calpoly.edu; Mark J. Statham, Madison Treiber,
William B. Claflin, Craig M. Fiehler, Benjamin N. Sacks

Capture-recapture is a powerful, if expensive and difficult, approach to estimate abundance. Noninvasive
genetic sampling is a potential alternative, but methods vary among taxa with little research on its use in
rodents. We addressed a series of questions to develop a noninvasive genetic sampling approach for the
endangered giant kangaroo rat (Dipodomys ingens). Over 2 years, we used 2 sampling grids, first live
trapping and then collecting and genotyping fecal pellets. We found that fecal pellets were successfully
genotyped up to 9 days (93%) after exposure, but that rate precipitously fell soon after. Although giant
kangaroo rats are territorial, multiple individuals deposited fecal pellets at the same sampling locations;
however, single pellets contained sufficient DNA to recover genotypes and to identify individuals, so
contamination was not a problem. Per occasion capture probabilities were lower in noninvasive genetic
sampling (p = 0.26, SE = 0.01) than from live trapping (p = 0.42, SE = 0.06). Population estimates were
similar using noninvasive genetic sampling, although they were quite a bit higher (Ntrap = 36, Nfecal =
64) on one grid. Noninvasive genetic sampling should be tested in additional taxa and systems to provide
more generalizable recommendations.
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ETHICS IN THE FIELD. "KNOW THYSELF".

Chris Huntley; Aspen Environmental Group; chuntley@aspeneg.com; Don Mitchell (ECORP), Randi
McCormick (McCormick Biological), Justin Wood (Aspen), Chris Huntley

Spending time in the field is one of many reasons we chose a career in wildlife biology. Some of us
receive extensive training while others learn while on the job. This can lead to a knowledge gap that
requires biologists to conduct surveys for species where they have limited knowledge or experience. This
can also result in the biologist overlooking sensitive species or making errors in the identification of a
target species. Overlooking State or federally listed species denies the animal the protection it is due under
the law. In addition, it can result in substantial personal risk, delay projects, result in fines, and damage
reputations. Misidentifying common species as sensitive can also result in unnecessary mitigation,
permitting, and regulatory burdens for the client or land manager. How do we avoid making these
mistakes, maintain our ethics, and seek the mentoring needed to become better field biologists. Join us for
an app based interactive discussion where we present methods to overcome knowledge gaps, communicate
with clients and colleagues on our field abilities, and how to gain the knowledge and experience needed to
succeed as a wildlife biologist.
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ADVOCACY, ETHICS, CLIENT NEEDS, AND THE RESOURCES. MAINTAINING YOUR
ETHICS WHILE SUPPORTING RESPONSIBLE GROWTH

Chris Huntley; Aspen Environmental Group; chuntley@aspeneg.com; Don Mitchell (ECORPS), Randi
McCormick (McCormick Biological), Justin Wood (Aspen), TBD Panel

Advocacy, Ethics, Client Needs, and the Resources. Maintaining Your Ethics While Supporting
Responsible Growth Wildlife biologists play a key role in the preservation and management of wildlife.
We study the behavior, physiology, and ecology of wildlife and how humans alter or modify the
distribution and behavior of species. Wildlife biologists also conduct surveys to determine the potential for
sensitive species to occur in an area proposed for development. These studies are used by land managers,
resource agencies, and consultants in the evaluation of impacts associated with the development of
infrastructure. But how do we balance advocacy for the species, the client, and compliance with State and
federal regulations. How do we maintain our ethics while ensuring projects that benefit society are
completed with the best possible mitigation to off-set impacts to sensitive wildlife. Join us for an app
based interactive discussion with the audience and panel to discuss how advocacy and ethics relate to our
roles as wildlife biologists.
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THE RAMIFICATIONS OF COMPROMISED ETHICS, MISPLACED ADVOCACY, POOR
FIELD CRAFT AND HOW TO AVOID THEM.

Chris Huntley; Aspen Environmental Group; chuntley@aspeneg.com; Don Mitchell (ECORP), Randi
McCormick (McCormick Biological), Justin Wood (Aspen), TBD Panel



This interactive session builds on the previous presentation (Ethics in the Field. Know Thyself) and takes a
deeper dive into the legal and administerial consequences that affect projects or studies when critical
mistakes are made in the field, in the data analysis, or the conclusions presented in a report. We will
discuss how these errors often accumulate or are compounded overtime, where they often occur, and how
they should be remedied when discovered. More importantly, we will highlight methods that should be
used when planning and conducting field work, how to support your conclusions, and how to prepare
legally defensible documents.
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THE VALUE OF SHARING FIELD OBSERVATIONS, YES, EVEN THOSE FROM
CONSTRUCTION MONITORING

Jeff A Alvarez; The Wildlife Project; jeff@thewildlifeproject.com;

Surprisingly, there is a significant paucity of natural history information for most wildlife species. This is
in the context of the most significant increase in biologists in the field in history. Many of us see or know
about aspects of the natural history of one or more species—which may be used as a subject of a story
among colleagues or a posting on social media—and don't fully understand or value the significance of
these observations. This is particularly true among consultants who don't find the support to publish
natural history notes or otherwise report their findings and observations. Those biologists that have
published findings, both great and small should feel an obligation to those around them to encourage
others to publish observations and findings. This is not only in support of the individual’s professional
standing but can greatly enhance or facilitate management of many species that are currently enigmatic.
Publishing natural history notes is relatively easy and can provide future workers with the information they
need appropriately manage species and their habitat.
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Reptiles and Amphibians I

(sorted by presentation order)
 

EFFECT OF RADIO-TRANSMITTER COLLAR COLOR ON PREDATION PROBABILITY IN
ENDANGERED BLUNT-NOSED LEOPARD LIZARDS (GAMBELIA SILA) IN THE PANOCHE
PLATEAU

Keyanna A Pinto; Department of Biology, California State University, Fresno;
Jalebi@mail.fresnostate.edu; Stephanie Doria, Emily Bergman, Andrew C. Kraemer, Kathryn D. Ramirez,
Michael Westphal, Rory S. Telemeco

Blunt-nosed Leopard Lizards (Gambelia sila) are a federal- and state-listed endangered species endemic to
the San Joaquin Desert, where much of their habitat has been lost and fragmented due to land conversion
for agricultural and industrial use. In 2023, researchers plan to begin repatriating captive-reared animals to
the recently extirpated Panoche Plateau. Despite the species' importance and prior radio-telemetry studies,
no one has yet confirmed that standardly used radio-collars do not attract increased predator attention to
collared G. sila. Using previously validated methods, 380 effective clay models were placed at 20
locations over a 12 week period. Field cameras were paired with 16 locations to document attacks and
identify predators on the Plateau. Treatments were no collar, silver, white, and bronze. Common predators
captured on cameras included ravens, loggerhead shrikes, and coyotes. Less common predators included
greater roadrunners and San Joaquin kit foxes. Preliminary analysis shows that collars had no effect on
predation probability. It is important to ensure that predation due to increased visibility will not have a
dramatic effect on repatriated individuals on the Plateau site. Understanding the impact radio-collars have
on predation of G. sila will ultimately aid in the recovery and management of the species.
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SPATIAL DISTRIBUTION OF TEMPERATURES LINKED TO AN ECTOTHERM'S
THERMOREGULATION AND MOVEMENT

Ian J Axsom; Cal Poly, San Luis Obispo; iaxsom@calpoly.edu; William T. Bean

Environmental temperatures are a crucial aspect of ectotherm habitat quality. Because these temperatures
can vary dramatically over fine scales, this information is often summarized using the mean and variance
of these temperatures. Recent research, however, suggests that the spatial distribution of temperatures may
also be important to consider. So far, this work has been limited to simple artificial environments, so our
goal was to investigate this idea in a complex natural system for the first time. We tracked lizard
movement and body temperatures at a desert site from May to July 2021. To quantify the spatial
distribution of available temperatures, we used machine learning to combine 3D site data with
microclimate temperature data to create a high-resolution spatially and temporally explicit model of
temperature. We found that including the spatial distribution of temperatures improved our models of
lizard thermoregulatory accuracy and movement rate. Because these response variables are important
aspects of ectotherm energetics, this suggests that the spatial distribution of temperatures may be an
important component of habitat quality, though it is often overlooked. Going forward, identifying better
methods to quantify the spatial distribution of temperatures would provide insights into the specific
responses of ectotherms to different spatial distributions.
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LIMITS OF BURROWS TO BUFFER AGAINST CLIMATE EXTREMES -- INSIGHT FOR
HEADSTARTING AS A TOOL TO BOLSTER MOJAVE DESERT TORTOISE POPULATIONS

Melissa Merrick; San Diego Zoo Wildlife Alliance; mmerrick@sdzwa.org; Talisin Hammond, Tom
Radzio, Daniel Essary, Reed Newman, Ron Swaisgood

Organisms increasingly face extreme temperatures due to climate change and may depend upon flexible,
behavioral strategies to cope with altered thermal regimes. Burrows and cavities provide animal-
engineered microhabitats with more stable and moderate temperature and humidity profiles that can
benefit their occupants, and by modifying burrow architecture and use, animals can mitigate their exposure
to high temperatures. However, the exact extent to which burrows alter thermal regimes and provide
protection against extreme heat events in the wild is often unknown. These questions are key for
burrowing species of conservation concern, like the Mojave desert tortoise. Here, we characterize how
desert tortoise burrows buffer exposure to surface temperature and humidity regimes using data from
natural tortoise burrows in the wild. We then link these results to data from natural and artificial burrows
used by nesting females at outdoor enclosures, including data collected during a heat-wave that resulted in
complete nest failure. Our results highlight the high buffering potential of burrows, but also suggest that in
some cases –particularly for younger life stages–burrows may not be sufficient to protect animals from
extreme temperatures that are projected to increase under climate change. These results can inform future
head-starting methods for this species.
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SPATIAL ECOLOGY OF THE LITTLE PANOCHE VALLEY BLUNT-NOSED LEOPARD
LIZARD (GAMBELIA SILA) POPULATION

Stephanie L Doria; California State University Fresno; sldoriakelly@mail.fresnostate.edu ; Keyanna
Pinto, Kira Gangbin, Kathryn Ramirez, Cha Thao, Mike Westphal, Rory Telemeco

The blunt-nosed leopard lizard (Gambelia sila) is a state and federal endangered species in part due to the
decline of suitable habitat throughout the San Joaquin Valley of California. The San Joaquin Desert has
become increasingly fragmented over time, forcing blunt-nosed leopard lizard populations into isolated
areas with diminishing or unsuitable resources. Efforts are being made to preserve extant populations and
bolster dwindling populations through management and captive breeding, however it is crucial to ensure
these resources are being used effectively. To understand how their ecology affects their success on the
landscape, we used radio telemetry to track 31 individual adult leopard lizards in 2022, 19 lizards in 2021,
and 21 lizards in 2020 during the main active season to determine home range size and land use.
Additionally, we collected soil samples, operative temperature estimates, rodent burrow density, percent
open space, and landscape data across the Little Panoche Valley region. Understanding how these factors
contribute to blunt-nosed leopard lizard population dynamics inform ongoing recovery efforts, including
Panoche Plateau repatriation.
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DIETARY ANALYSIS OF BLUNT-NOSED LEOPARD LIZARD AND SYMPATRIC LIZARDS
USING DNA METABARCODING

Mark J Statham; UC Davis; Statham@ucdavis.edu; Cody M. Aylward, Jenna Braun, Michael F
Westphal, Benjamin N Sacks

The blunt-nosed leopard lizard (BNLL; Gambelia sila) is an endangered species endemic to the San
Joaquin Desert of California. Understanding its diet is fundamental to the conservation of the species and



its habitat. DNA metabarcoding leverages the power of high-throughput DNA sequencing to provide both
higher taxonomic resolution and prey-detection capacity over traditional fecal diet analyses, particularly
when diets are composed primarily of arthropods. We non-invasively collected fecal samples, genetically
identified them to species, and then used DNA metabarcoding of the 16S mitochondrial DNA region to
recover arthropod diet sequences. We then compared the sequences recovered from diet to a custom
reference library of DNA sequences recovered from arthropods in the study area to facilitate a high
taxonomic resolution of lizard diet. Our dataset resulted in >700 samples from BNLL and four other
sympatric lizard species. From these, we identified >100 invertebrate diet items. This information will be
used to identify the most abundant prey species for the BNLL and potential competitor species. The
development of a custom reference library helped overcome the lack of existing sequence data for
arthropods in a region of high endemism.
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MANAGEMENT OF BLUNT-NOSED LEOPARD LIZARD (GAMBELIA SILA) ASSURANCE
COLONY AT THE FRESNO CHAFFEE ZOO, YEAR TWO!

Mark Halvorsen; The Fresno Chaffee Zoo; mhalvorsen@fresnochaffeezoo.org; Steven SHarp, Rory
Telemeco

The Blunt-nosed leopard lizard (Gambelia sila) is an endangered and charismatic lizard species native to
California’s Central Valley. In partnership with The Bureau of Land Management and the Telemeco
Reptile Ecology and Evolution lab at California State University, Fresno, emergency permission was
granted to collected adult G.sila (4 male and three female) from the Panoche Hills plateau. This colony
was taken to Fresno Chaffee Zoo to form the first captive assurance colony of G.sila. Since the 2021
collection the program has produced over 60 lizards and have produced F2 animals. Our presentation will
review our program successes, challenges and the future of our work this species.
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(sorted by presentation order)
 

COMPARING CAMERA TRAPS AND VISUAL ENCOUNTER SURVEYS FOR MONITORING
SMALL ANIMALS

Madison K Boynton; California Department of Fish and Wildlife; madison.boynton@wildlife.ca.gov;
Mathew Toenies, Nicole Cornelius, Lindsey Rich, Nicole M Cornelius

Amphibian and reptile species face numerous threats including disease, habitat loss and degradation,
invasive species, and climate change. However, effective management and conservation of herpetofauna
largely depends upon resource-intensive survey methodologies. Camera trapping techniques show
promise, but these methods must be tested alongside traditional methods to fully understand their
advantages and disadvantages. To meet this research need, we compared an approach that combines a drift
fence with short-focus camera traps to visual encounter surveys (VES) with cover boards. Between June
and August 2020, we conducted two VES and installed one drift fence with camera traps at ten sites in
Monterey County, CA, USA. The drift fence/camera setup outperformed the VES in terms of number of
observations and herpetofauna species detected, while also resulting in detections of numerous small
mammal, bird, and invertebrate species. Due to the effectiveness of the drift fence/camera setup, we have
employed this technique at 170 survey locations across central and northern California in 2021-2022 and
modified the methodology to improve performance and cost-effectiveness. Continued and broader
application of this approach across California will provide critically needed data for the management and
conservation of small animals, particularly small mammals and reptiles.
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THE NORTHERN LEOPARD FROG: CALIFORNIA'S FORGOTTEN ANURAN?

Eric W Stitt; ICF International; eric.stitt@icf.com; Jason R. Peters, Nolan Bielinski, Robert W. Hansen

California harbors up to 28 species of native anurans in four families. Of these, the majority (17 species-
61%) have been noted as declining in distribution and abundance and are protected as threatened,
endangered, or under other regulatory status designations. Among this multitude of threatened amphibians,
the Northern Leopard Frog (Rana pipiens), perhaps North America’s most widespread amphibian, appears
almost forgotten from discussion in California. The Northern Leopard Frog’s status in California has been
confounded by the introduction and establishment of non-native populations, combined with a confusing
taxonomic history and a propensity to occur on private land. A presumed native population has not been
observed in California since the early 1990’s: however, in 2019 a dead leopard frog was observed on a
snowbank in Mono County, within the presumed historical native range of the species. Subsequent surveys
in 2020-2022 have documented an extant but sparse population in the Walker River Watershed west of the
Nevada border. Here we report on the collection history of Rana pipiens in California via museum records.
We provide survey results from the Walker River site and outline potential steps for habitat enhancement.
Lastly, we present ideas for the conservation of this species in the Golden State.
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STATUS OF CONSTRUCTION AND MITIGATION INCLUDING CALIFORNIA TIGER
SALAMANDER BREEDING SUCCESS IN THE ONE LAKE PROJECT IN SOLANO COUNTY,
CALIFORNIA



Bethany Dengler-Germain; LSA (Biologist); Bethany.Dengler-Germain@lsa.net; Aly Schmidt, Biologist,
Aly.Schmidt@lsa.net

The One Lake project is a large-scale, transit-oriented, mixed use residential and commercial development
and public infrastructure project which at build-out will affect 513 acres of California tiger salamanders
(CTS) breeding, movement, and upland habitat. Habitat loss, fragmentation, and degradation are threats to
CTS populations. To further sustain the regional CTS population, 668+ acres of on-site mitigation were set
aside in perpetuity including 14 created CTS breeding pools, reestablished and rehabilitated seasonal
wetlands, and constructed mounds. Despite drought conditions, capture and relocation to on-site mitigation
areas resulted in handling/monitoring of 8,304 CTS (7,939 larvae and 365 adults, juveniles, and
metamorphs) from November 2018 through June 2022. Under our mitigation criteria the 14 CTS breeding
pools were created, and CTS were documented successfully breeding in four of these pools and a fifth
adjacent pool on an established conservation bank in the winter of 2021-2022. No CTS have been
relocated to three of these pools since 2019. Relocation of CTS adults and larvae combined with enhanced
mitigation areas have resulted in the continued success of an isolated CTS population in Solano County.
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AESTIVATION, EDEMA, AND OVERWINTERING LARVAE: LESSONS LEARNED FROM
CALIFORNIA RED-LEGGED FROGS AT SAN FRANCISCO INTERNATIONAL AIRPORT'S
WEST OF BAYSHORE PROPERTY

Brian Pittman; Environmental Science Associates; bpittman@esassoc.com;

This presentation will review biological observations and lessons learned during habitat enhancement
actions at San Francisco International Airport’s West-of-Bayshore property in San Mateo County.
Discussion will center upon three uncommon aspects of California red-legged frog (Rana draytonii)
biology that were encountered in summer 2022, and how each affected the site enhancement approach.
These include aestivating frogs that were discovered during the record-breaking September 2022 heat
wave; a localized area where tadpoles and metamorphs expressed severe edema (bloating); and how the
finding of overwintering larvae affected site enhancement actions. Field responses to be discussed include
the use of a portable vascular doppler meter to detect blood movement in unresponsive aestivating frogs;
laboratory treatment methods, pathology reports, and water quality testing results to respond to the
observed edema; and efforts to retain floating vegetation (floating marsh pennywort; Hydrocotyle
ranunculoides) to maintain habitat and avoid late season California red-legged frog tadpoles.
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REARING THREATENED AMPHIBIANS FOR RELEASE IN AN UNCERTAIN WORLD

Rochelle Stiles; San Francisco Zoo; rochelles@sfzoo.org; Jessie Bushell, Bethany Krebs, Andrea Adams,
Jason Watters

The persistence of threatened species in California is partially the result of head-starting programs of local
institutions and partnerships. Given increasingly limited resources, small teams of Conservation
professionals must optimize growth and survival of head-starts throughout development in captivity, as
well as consider the environment into which these animals will be released—more uncertain and dynamic
now than ever. Here, we present on San Francisco Zoo’s project to rear threatened California Red-legged
Frogs (Rana draytonii) for release in Yosemite National Park. We consider both personality and disease
susceptibility in our efforts to raise frogs best suited for the wild.
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GIANT GARTERSNAKE HISTORICAL HABITAT DESIGN AT LOOKOUT SLOUGH, A
MULTI-BENEFIT RESTORATION PROJECT

Patricia Valcarcel; WRA, Inc.; valcarcel@wra-ca.com; Stephanie Freed, Ecosystem Investment Partners

Many endangered species live in extremely altered habitat and historical habitat may only be known
through written descriptions of landscapes prior to alteration. Restoring habitat for species in these
situations can be difficult when there are unknowns and consensus on design is needed to ensure habitat
elements for listed species. California’s Central Valley is reflective of this situation where the vast expanse
of wetlands has been levied and converted to agriculture and development. Lookout Slough, a large-scale
multi-benefit restoration project for fish habitat and flood protection would create tidal wetland habitat
reflective of historical conditions. The project provides a great opportunity to include design elements for
the semi-aquatic giant gartersnake (Thamnophis gigas), a threatened species endemic to the Central Valley.
The species was previously believed extirpated in the region, but detected by the project during the
planning phase. Habitat design was a collaboration between species experts, agency personnel, and the
project design team to incorporate both aquatic and terrestrial habitat elements for the snake while still
meeting project goals for fish restoration credits. Habitat design was adjusted to reduce snake winter
refugia flood risk. An overview of the project and processes to address design uncertainty for snake habitat
is provided.
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CHANGING SEX RATIOS DUE TO GLOBAL WARMING FOR THE NORTHWEST ATLANTIC
LOGGERHEAD SEA TURTLE POPULATION

Marissa B Rykowski; University of Miami; m.rykowski@umiami.edu; Elizabeth A Babcock, William
Harford

Global warming could be detrimental to sea turtle populations because sea turtles exhibit temperature-
dependent sex determination. With warmer temperatures, egg incubation produces a skew towards a
female-biased sex ratio. Previous studies suggest that an increase in females is beneficial as more females
lead to more eggs. However, these studies have not incorporated a sex ratio dependency for mating
success. I compared two models, one with sex ratio-independent mating success and the other with sex
ratio-dependent mating success, to see if there are differences in population growth for the Northwest
Atlantic population of loggerhead sea turtles. Sex ratios were calculated based on regional temperature
predictions from IPCC’s AR5 representative pathway scenarios (RCPs). An age-structured population
dynamics model was used to track cohorts from 2005-2100. Hatchling numbers were calculated with and
without dependency on mating success. The sex-ratio independent model showed an increase in population
size in all scenarios, with the warmest RCP scenario having the greatest increase. Conversely, the sex-
ratio-dependent model showed either a stable or decreasing population size. This shows that sex-ratio-
dependent mating success may influence our perception of whether climate change is expected to affect
sea turtle population growth trends negatively or positively.
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INCIPIENT SPECIES OF ELGARIA MULTICARINATA COMPLEX LIVING AT DIFFERENT
LATITUDES DISPLAY NEARLY INDISTINGUISHABLE THERMAL BEHAVIOR AND
TOLERANCE

An Lyu; California State University, Fresno; annnluuu@mail.fresnostate.edu; Keyanna Pinto, Andy
Cabrera, Rory S.Telemeco

Molecular genetic tools are commonly used to explore phylogenetic relationships and identify cryptic
species, but they are unable to resolve how species function differently ecologically. To create informed
management plans, we need to accurately predict how environmental perturbations will affect different
taxa. For Southern Alligator Lizards (Elgaria multicarinata), genetic and morphological data suggest that
the species is composed of at least two species-level clades, although this diversity is cryptic and can only
be distinguished by molecular analysis. I examined whether the thermalbehavior or thermalsensitivity of
two clades of Elgaria multicarinata varied based on their northern or southern latitude distribution. My
result supported that the two incipient species are almost ecologically identical, with minor differences in
their thermalbehavior and tolerance. Selected body temperatures are lower for lizards with larger mass and
there is a trend for the Southern clade selecting lower temperatures. Understanding the subtle nuances of
thermalbehavior between subspecies can prove crucial to maintaining these species alongside continued
climate change.
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A REVIEW OF THE HISTORICAL MARKET: EFFECT OF THE WEST COAST
COMMERCIAL FISHERY ON WESTERN POND TURTLES (ACTINEMYS MARMORATA AND
A. PALLIDA)

Matthew Bettelheim; AECOM; blackfish@nasw.org; Chi–Wah Wong

In the mid to late 1800s and early 1900s, Western Pond Turtles (Actinemys marmorata and A. pallida)
were sought after in California as an ingredient in turtle soups and stews. At the height of the commercial
terrapin fishery in California in 1895, about 63,000 Western Pond Turtles were reported in the markets, but
agency records are sporadic and a full accounting of the market data remains incomplete. The USFWS
initiated a review of the status of Western Pond Turtles in 2015 to determine if there is sufficient evidence
to warrant their listing as an Endangered or Threatened species. To better understand the magnitude of the
commercial terrapin fishery, we reexamined commercial fish landing reports of the USFWS and CDFW
and other relevant texts available in digital repositories to determine the Reported (known) market data
(262,600 turtles). Then we estimated the Model-fitted (unknown) market data (261,500 turtles) to calculate
the overall Estimated market total (524,100 turtles). Calculated scaled estimates suggest as many as a
million turtles were captured for human consumption. These numbers demonstrate the magnitude of the
historical terrapin fishery and could provide a baseline to inform future listing decisions.
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UPLAND HABITAT OCCUPANCY BY NORTHWESTERN AND SOUTHWESTERN POND
TURTLES IN CENTRAL CALIFORNIA

Jeff Alvarez; The Wildlife Project; jeff@thewildlifeproject.com; , Jeff A Alvarez

Northwestern and southwestern pond turtles are declining throughout their range. Their precipitous decline
is correlated with habitat conversion, degradation, and destruction, typically related to anthropogenic
sources. Pond turtles of both species utilize uplands for numerous aspects of their natural history and can
be found in upland areas for the vast majority of the year. This poses significant concerns for their
conservation since locating them in uplands is challenging, to say the least. Knowing which life stages use
uplands during specific times of the year can facilitate avoiding injury and mortality, which is critical to
sustaining populations of these long-lived species.
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RESILIENCY OF THE SOUTHWESTERN POND TURTLE (ACTINEMYS PALLIDA) AFTER
DROUGHT IN SOUTHERN CALIFORNIA

Barry Nerhus; bnerhus@endemicenvironmental.net; Lyell Buttermore, Hannah Lee, Lyell S Buttermore

Southwestern pond turtle (Actinemys pallida) populations have been consistently declining throughout
their range. This growing concern for population decline is exacerbated by increasing drought,
urbanization, and fragmentation. Despite this, focused studies at the San Joaquin Marsh in Orange County,
California have demonstrated continuous population growth and stability in the past ten years. We
hypothesized that southwestern pond turtle populations at the San Joaquin Marsh demonstrate population
stability and resilience despite two years of drought-like conditions. We analyzed the population
demographics to determine impacts on population stability in the context of drought. We conducted a
mark-recapture survey study over two years (2019-2020) at the San Joaquin Marsh that was then
compared to previous pre-drought data (2008-2012). We found that the population estimate at this location
had significantly increased in comparison to the previous status reports, even in the face of drought-like
conditions. However, we also observed lower juvenile recruitment and a lower proportion of females in



reference to males when compared to the previous study conducted prior to drought conditions. Our results
indicate a need for conservation and water system management for southwestern pond turtles and further
investigation into the status of pond turtle populations, especially after stochastic disturbance events.
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POPULATION DYNAMICS OF A SOUTHWESTERN POND TURTLE POPULATION IN
ORANGE COUNTY

Barry S Nerhus; Endemic Environmental Services inc; bnerhus@endemicenvironmental.net; Lyell
Buttermore

Southwestern pond turtles (Actinemys pallida) have declined throughout Orange County over the past
century. Aliso Creek is thought to have one of the largest remaining southwestern pond turtle populations
in Orange County. Over 3 years, we investigated a population of southwestern pond turtles to assess the
demographics, including population size, sex ratio, and recruitment. We estimate that over 100
southwestern pond turtles reside within the investigated portion of Aliso Creek. This study occurred after
of a large arundo removal project in the creek. Further investigation is needed to understand the effects of
arundo removal on pond turtle population recovery.
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PASSIVE ACOUSTIC SURVEYS AND A NOVEL MACHINE LEARNING TOOL REVEAL
DETAILED SPATIOTEMPORAL VARIATION IN THE VOCAL ACTIVITY OF TWO ANURANS
- WITH IMPLICATIONS FOR CARNIVORE MONITORING

Connor M Wood; K. Lisa Yang Center for Conservation Bioacoustics, Cornell L; cmw289@cornell.edu;
Stefan Kahl, Cathy Brown

Passive acoustic monitoring has proven effective for broad-scale population surveys of acoustically active
species, making it a valuable tool for conserving endangered species like many Anurans (and some
carnivores). However, successful automated classification of anuran vocalizations in large audio datasets
has been limited. We deployed five autonomous recording units at three known breeding areas of the
declining Yosemite toad to supplement ongoing, human survey efforts. We analyzed the audio data with
the BirdNET algorithm, which was originally developed for birds but has been expanded to include the
Yosemite toad and the sympatric Pacific chorus frog, among other non-avian classes. We achieved high
classification accuracy for both species, and efficiently detected the two species in thousands of hours of
audio data. For both species, (1) vocalization counts were correlated among three co-deployed recording
units but varied substantially in magnitude, (2) we obtained phenological data about nearly the entire
breeding period, and (3) we observed diel cycles in vocal activity. Vocalization counts are a precursor to
acoustic-based abundance indices, while phenological data could reveal shifts in breeding linked to climate
change, two types of information that could improve the conservation of vocally active amphibians.
Finally, we extend the results presented here to illustrate how these techniques are relevant to population
monitoring of carnivores.
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CALIFORNIA FISH AND WILDLIFE'S PARTNERSHIP WITH WILDLIFE INSIGHTS FOR
STORING, PROCESSING, AND SHARING CAMERA IMAGES

Lindsey Rich; California Department of Fish and Wildlife; lindsey.rich@wildlife.ca.gov;

The California Department of Fish and Wildlife (CDFW) deploys thousands of cameras at strategic
locations throughout the state to estimate wildlife distributions and population demographics, which is a
critical step in detecting declines, managing populations, and understanding ecosystem health. The
thousands of cameras produce tens of millions of images, which present data storage, processing, and
sharing challenges. To address these challenges, CDFW partnered with Wildlife Insights, an online
platform for storing, identifying, and analyzing camera trap data. Wildlife Insights has enabled CDFW to
increase the security of its photos and holistically manage photos so that information can be shared across
regions and programs, and assessments of wildlife communities can be done at landscape scales using
existing camera data. Further, Wildlife Insights’ computer vision model expedites the processing of photos
by automatically identifying blank images (e.g., images of moving vegetation), vehicles, and species,
which users can then review and manually verify. CDFW staff from across the state have uploaded over 32
million images from across 10,250 camera deployments to Wildlife Insights, and there will be many more
to come as historical data and new projects transition to the platform. 
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WILDLIFE IMAGE AI DETECTION: FROM LAB TESTING TO ENTERPRISE ADOPTION

Martin Slosarik; Picogrid, Inc.; martin@picogrid.io; David Delaney, USACE CERL

Natural Resource Managers use camera traps and other sensors to monitor and adaptively manage
threatened and endangered (T&E) species and other species of interest. However, moving, storing and
analyzing large quantities of photos currently poses multiple significant challenges. Picogrid Platform
addresses these challenges by combining hardware capable of real-time photo collection, cloud-based
photo/video management software and a variety of third-party AI algorithms. This talk will cover the
experience of building and testing enterprise-grade software for camera trap image management used by
the Department of Defense.
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OPEN SOURCE COMPUTER VISION MODELS FOR DATA AGGREGATION AND SORTING

William H Duvall; wduvall@ecorpconsulting.com; Caroline A. Garcia

A study was conducted using a TrapCam dataset to develop a model to assist biologist(s) with sorting
TrapCam pictures of interest from blank pictures. This study utilized a dataset of over 50,000 pictures.
There were eight categories of interest identified for this study: baby owls, dogs, owls, people, cars,
equipment, trucks, and feeding with owls being the primary class. The first seven categories are objects
detected by the model and the last category is a behavior which was treated the same way as the objects.
The model utilized is the yolo v4 model which is an open-source computer vision model designed for
object detection utilizing bounding boxes. The model was ‘trained’ utilizing a data set from the project site
and pictures found on google. This dataset can be used as a base for other models to be hand trained as
well. Much of the code developed during the training process can be reused for other projects cutting down
significantly on development time. The dataset generation can be conducted by anyone with minimal set
up and training. This project was conducted utilizing open-source software along with the google cloud
which resulted in minimal costs for development and a path to a ‘low cost’ commercial product via the
cloud. The google cloud can be swapped out for other ‘clouds’ if ever needed. Open source licenses almost
always allow for use of the code in commercial products, so there should not be any licensing issues for
use in project work.
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ARTIFICIAL INTELLIGENCE-SUPPORTED ANIMAL IMAGE PROCESSING

David P Waetjen; Dudek; dwaetjen@dudek.com; Fraser Shilling, Brock Ortega

Artificial intelligence (AI) and machine learning are terms describing software approaches that can be
trained to perform tasks. Pattern recognition is at the core of most AI tools, including the growing suite of
approaches for identifying wildlife. We describe the AI Image Toolkit (AIT, https://ait.dudek.com), a web-
based system using a series of tasks in an overall workflow: 1) processing of large image datasets to
identify and isolate images containing animals, 2) management of image files as part of camera trap
projects, and 3) provision of data useful in occupancy and other modeling. In the first case, raw data from
camera traps are uploaded to a cloud location. The tool identifies images containing animals (>95%
accuracy) and returns them to a user in a zip file, along with a count of number of individual animals. In
the second case, images containing animals are transferred to a web-based system, where the user can tag
images with species, number of animals, behavior, demographics, and other information. In (3), data and



metadata are organized and can be queried and automatically packaged into formats used in GIS or
statistical analysis; for example, occupancy models, diversity indices, effectiveness of crossing structures.
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DETECTING AND MONITORING RODENTS USING CAMERA TRAPS AND MACHINE
LEARNING VERSUS LIVE TRAPPING FOR OCCUPANCY MODELING

Jaran Hopkins; California Polytechnic State University; jhopki05@calpoly.edu; Gabriel Marcelo Santos-
Elizondo, Francis Villablanca

Determining best methods to detect individuals and monitor populations that balance effort and efficiency
can assist conservation and land management. This may be especially true for small, non-charismatic
species, such as rodents (Rodentia), which comprise >40% of all mammal species. Given the importance
of rodents to ecosystems, and the number of listed species, we tested two commonly used detection and
monitoring methods, live traps and camera traps, to determine their efficiency in rodents.  An artificial-
intelligence machine-learning model was developed to process the camera trap images and identify the
species within them which reduced camera trapping effort.  We used occupancy models to compare
probability of detection and occupancy estimates for six rodent species across the two methods.  Camera
traps yielded greater detection probability and occupancy estimates for all six species. Live trapping
yielded biasedly low estimates of occupancy, required greater effort, and had a lower probability of
detection.  Camera traps, aimed at the ground to capture the dorsal view of an individual, combined with
machine learning provided a practical, non-invasive, and low effort solution to detecting and monitoring
rodents. Thus, camera trapping with A.I. is a more sustainable and practical solution for the conservation
and land management of rodents.
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USING MACHINE LEARNING TO MANAGE LARGE REMOTE CAMERA DATASETS AND
DETECT SAN JOAQUIN FOX IN WESTERN MERCED COUNTY

Ryan B Avery; Development Seed; ryan@developmentseed.org; Steven Avery

As a requirement of the Habitat Conservation Plan prepared for the Wright Solar Park project, ICF has
used 10 remote cameras annually since 2020 to determine if San Joaquin kit fox (Vulpes macrotis mutica)
are present. Unbaited camera stations were established along the fence line of the solar facility and
continuously collected images for 4 months in 2020 (May-August) and for 7 months in 2021 and 2022
(February-August). Tens of thousands of images were collected each year. Traditionally, these large image
collections are reviewed by humans, who need to sift through many uninteresting images. To improve this
process, we created a data processing pipeline using Microsoft’s open-source Megadetector and Species
Classification machine learning models, developed from millions of examples of camera trap images. At
the project site, we were able to filter out most images without objects of interest, leaving a manageable
number of images for human review. The results of the surveys have confirmed the presence of San
Joaquin kit fox at the site each year. There were 5 detections in 2020, 9 detections in 2021, and 19
detections in 2022. We present methods for calibrating and running these models on large image
collections typical of long-term monitoring projects.
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CREATING A POND ARRAY TO TEST THE EFFECTS OF PREDATION BY LARVAL NEWTS
ON THE EGGS OF CALIFORNIA RED-LEGGED FROGS

Michael F Westphal; United States Bureau of Land Management; mwestpha@blm.gov; Karen Kiemnec-
Tyburzcy

Ecological interactions whose effects have conservation significance are often difficult to test in the wild.
A potential negative predatory interaction between larval roughskinned newts, Taricha granulosa, and
California red-legged frogs, Rana draytonii, was recently observed in a coastal pond in Santa Cruz County,
California. In order to explore the effect of larval newts on R. draytonii, we constructed 9 small ponds
where factorial experiments can be conducted in a setting where confounding factors can be controlled.
The ponds are approximately 6 meters in diameter and one meter deep and are arranged in a triangular
array to create three sets of three ponds, each of which is approximately 6 meters apart from center to
center. Ponds will be ringed with 18 inch aluminum flashing to control ingress into the ponds and the array
will be fenced to exclude cattle and pigs. Preliminary experiments will include rearing R. draytonii from
salvaged egg masses to assess background reproductive success in the absence of predators. Subsequent
experiments will include factorial treatments where newt larva will be combined with R. draytonii eggs,
and eggs-only ponds and larva-only ponds will constitute the controls. The results will guide ongoing
management of natural populations where R. draytonii and T. granulosa are sympatric.

War with the Newts? Interactions between Pacific coast newts and
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DOES SEVERE DROUGHT EXACERBATE PREDATION BY NEWTS (TARICHA SPP.) ON
AMPHIBIAN EGG MASSES?

Jeff Wilcox; Sonoma Mountain Ranch Preservation Foundation; jtwilcox@comcast.net;

Predation events that result in the mass mortality of amphibians are sporadically reported in the literature;
most often involving predation of the terrestrial adult stage of biphasic amphibians by avian or mammalian
predators. Recently, reports from multiple locations in California describe egg predation (oophagy) by
adult newts (Taricha spp.) on the egg masses of California red-legged frogs (Rana draytonii), significantly
depleting the number of developing ova or eliminating the egg mass altogether. Specifically, I will
describe oophageal predation events that occurred concurrently at two ponds, by two species of newts (T.
torosa and T. granulosa), on the Mitsui Ranch in Sonoma County, California in Spring 2021. Predation
was not limited to the egg masses of R. draytonii, but occurred on three additional native amphibian
species in one of the ponds and three species total in another. Predation enets occurred over a 6-week
period, from February through April, during the most severe drought recorded on the Mitsui Ranch in 47
years of ownership. The Mitsui Ranch has hosted continuous research and monitoring teams since 2011,
but this is the first observed incident involving significant oophagy by Taricha spp. I’ll discuss
environmental, behavioral, and evolutionary factors that might lead to these mass predation events, and
whether they could have long-term demographic effects on amphibian populations. Finally, I’ll discuss
whether and when such events compel mitigating management actions.
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EFFORTS TO REDUCE ROUGH-SKINNED NEWT ABUNDANCE AT A SANTA CRUZ LONG-
TOED SALAMANDER BREEDING POND

Mark L Allaback; Biosearch Environmental Consulting; markallaback@sbcglobal.net; Chad W. Steiner,
David M. Laabs, Chad W Steiner

The endangered Santa Cruz long-toed salamander (SCLTS; Ambystoma macrodactylum croceum) inhabits
a restricted range and is in decline due to multiple stressors including climate change, habitat loss, and
competition with nonnative species. From 2007 to 2017, we implemented a Habitat Conservation Plan
(HCP) at Tucker Pond in Santa Cruz County. The HCP required control of nonnative American bullfrogs
(Lithobates catesbeianus), specifically culling and annual pond draining. Bullfrogs were successfully
eliminated by 2015. However, three pitfall trapping studies conducted under the HCP documented lower
numbers of breeding SCLTS adults (~200-400) as compared with a baseline estimate (~1,000 in 2001-02).
Over the same period, relative abundance of native rough-skinned newts (RSN; Taricha granulosa)
increased exponentially, with nearly 7,000 captures in 2016-17. Observations of predation by RSN on
SCLTS eggs were documented. The U. S. Fish and Wildlife Service concurred that high numbers of
predatory RSN in the pond could result in extirpation of an already depressed SCLTS population. Annual
pond draining, timed to favor SCLTS transformation, is ongoing. In addition, a study testing the
effectiveness of a mesh fence, designed to permit free movement of SCLTS while restricting entry by
larger RSN, was initiated in 2017 and continues to the present.

War with the Newts? Interactions between Pacific coast newts and
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PREDATION ON CALIFORNIA RED-LEGGED FROG EGGS BY OVERWINTERING ROUGH-
SKINNED NEWT LARVAE

Karen M Kiemnec-Tyburczy; Cal Poly Humboldt; karen.kiemnec@humboldt.edu; Emma Nix, Michael
Westphal

In the winter of 2017 we transferred 20 egg masses of the California red-legged frog, Rana draytonii, a
species listed as ‘threatened’ under the Federal Endangered Species Act, into a small pond in coastal Santa
Cruz County, California. We unexpectedly discovered large larval salamanders devouring the eggs.
Sampling that spring and summer showed no R. draytonii tadpoles in the pond. Mitochondrial DNA
indicated that the salamander larvae were rough skinned newts, Taricha granulosa. Continued sampling
throughout 2018 and 2019 found both larval T. granulosa and the California newt, T. torosa, to be present
in the pond, but larval T. granulosa alone was present throughout the winter months. Predation by
overwintering T. granulosa larvae constitutes a previously unreported ecological pressure on R. draytonii
and thus may have a significant effect on recovering this sensitive species.

War with the Newts? Interactions between Pacific coast newts and
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SIERRA NEWT (TARICHA SIERRAE) BREEDING IN AN INTERMITTENT CENTRAL
CALIFORNIA STREAM: RESULTS OF A CONTINUING LONG-TERM STUDY



Julie A Vance; California Department of Fish and Wildlife; Julie.Vance@wildlife.ca.gov;

Very few studies have been conducted on the Sierra newt (Taricha sierrae), a species that is distributed
throughout the western slope of the Sierra Nevada. During late winter and early spring, the Sierra newt
congregates in intermittent streams to breed. During the 1998-1999 breeding seasons, T. sierrae instream
movement and distribution were studied in a segment of the south fork of Little Dry Creek, located on the
McKenzie Preserve in eastern Fresno County. In this study, T. sierrae individuals exhibited high site
fidelity within stream subareas, but there were several individuals that moved extensive distances,
particularly after storm events. In 2004-2010 and within this same population and stream segment, a total
of 634 newts were marked with PIT tags. Starting in 2004, this stream segment was surveyed weekly or
biweekly for 18 breeding seasons, through 2021/2022. Numbers of breeding individuals detected in the
study stream segment have varied significantly from year to year depending on timing of precipitation and
stream conditions. Individuals marked with PIT tags continue to be detected, particularly during years with
good breeding conditions, indicating that this is a long-lived species which may skip breeding in less
optimum years.
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(sorted alphabetically by author's last name)
 

SPACE-USE AND ABUNDANCE OF HUMBOLDT MARTEN AND THEIR COMPETITORS IN
NORTHERN CALIFORNIA

Erika L Anderson; Cal Poly Humboldt; ela48@humboldt.edu; Marie E. Martin, Sean M. Matthews,
Micaela Szykman Gunther

The Humboldt marten (Martes caurina humboldtensis) is a federally threatened and state endangered
subspecies of the Pacific marten (Martes caurina). Humboldt martens occur in four contemporary
populations, designated “Extant Population Areas” by the United States Fish and Wildlife Service, in
coastal Oregon and northern California, each presumed to be at risk of extinction due to their small size
and isolation. Despite efforts to better understand their contemporary distribution and habitat associations,
little is known about the abundance and interspecific relationships of Humboldt martens across their
current range. To fill these information gaps, we deployed 288 non-invasive hair snares and 132 remote
cameras across three sampling grids in the North Coastal California Extant Population Area from August
to November 2022. We will incorporate remote camera detections into single season occupancy models to
estimate space-use of martens and co-occurring carnivores. Further, we will incorporate genotyped marten
hair samples into spatial capture-recapture models to estimate abundance and density of Humboldt martens
relative to co-occurring carnivores and habitat structure. These findings will bolster our understanding of
Humboldt marten density across a broad range of habitat types, as well as how co-occurring carnivores
may influence marten ecology.
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RECOVERING THREATENED AND ENDANGERED SPECIES IN CALIFORNIA: RECOVERY
PLANS AND THE CALIFORNIA ENDANGERED SPECIES ACT

Ange Baker; California Department of Fish and Wildlife; Angela.Baker@wildlife.ca.gov; Raffica La
Rosa, Robin Shin, Audrey Dean

The California Endangered Species Act (CESA) facilitates the listing and conservation of threatened and
endangered species in California. The California Department of Fish and Wildlife (CDFW) is charged with
conducting scientific reviews of species petitioned for listing, administering permitting programs to
authorize impacts to listed species, and conducting periodic status reviews of listed species. While CESA
provides protection for listed and candidate species, until recently CDFW has had neither the funding nor
the authority to prepare recovery plans providing a conservation roadmap and delisting criteria for those
species. In 2019, CDFW was given authority to produce recovery plans and in 2021 was provided funding
for positions coordinating recovery planning. Future plans will provide frameworks and criteria for the
recovery of the numerous CESA-listed plants and animals, many of which have no current federal
recovery plan or conservation strategy. Our first steps include creating guidelines for recovery plans to
ensure consistency and prioritization of species which are most likely to benefit from a recovery plan.
Recovery planning will involve collaboration with multiple partners including local, state, and federal
agencies, conservation organizations, landowners, and the public. We are soliciting advice from those with
recovery planning experience as CDFW begins producing these plans.
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WHERE DID THEY GO? DELINEATING HABITAT CHARACTERISTICS BETWEEN
MOUNTAIN RANGES TO EXPLAIN THE ABSENCE OF THE SAN BERNARDINO FLYING
SQUIRREL

Daniel J Banyai-Becker; San Diego Zoo Wildlife Alliance; dbanyaibecker@sdzwa.org;

The southernmost range of the Humboldt Flying Squirrel, Glaucomys oregonensis, ends at the San
Bernardino and San Jacinto Mountains, where isolated endemic populations occur. In 1933 Joseph
Grinnell, UC Berkeley, documented their occurrence in both mountain ranges. Today, flying squirrels exist
in healthy numbers in the San Bernardino Mountains; however, the last time they were observed in the San
Jacintos was in 1994 by CDF&W biologist Kevin Brennan. Thus, my project was to affirm their absence
and, if absent, investigate why they no longer occur in the San Jacinto Mountains. Two hypotheses
pervade: (1) there has been a change in habitat, and (2) disease extirpated the population. My project
addressed the first hypothesis. Therefore, my initial objective was to delineate optimal habitat parameters
for flying squirrels within the occupies portion of their range, the San Bernardino Mountains. The second
objective was to compare those parameters to the forests of the San Jacinto Mountains. A third objective
was then to investigate their presence or absence in the San Jacinto Mountains. The long-term
conservation goal is to restore biodiversity in the San Jacinto Mountains by maintaining viable populations
of flying squirrels, a keystone species.
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GENDER EQUITY AND INCLUSION IN WILDLIFE SCIENCES

Rebeca E Becdach; Cal Poly Humboldt; reb103@humboldt.edu; Kellie Crouch, Elizabeth Meisman,
Katherine Larson, Anna Goldman, Carol Chambers, Mary DeJong, Val Titus, Catrin Edgeley, Micaela
Szykman Gunther, Ho Yi Wan

Gender inequity in science remains a challenge in the 21st century. Here, we analyze the gender disparity
in wildlife science publications. We reviewed all research articles published in the Journal of Wildlife
Management from 1999 to 2020 and collected author names, the affiliated institutions, and the study
species. We classified the gender of each author using Genderize.io, and calculated the men:women ratio
of first and co-authors over time. To further investigate potential geographic and institutional bias, we
classified the affiliated institutions by three categories: governmental, academic, and other. We then
calculated the gender ratio based on those categories and by geographic regions. Finally, we explored if
there is a gender bias by taxa. In 1999, authorships were dominated by men, with the men:women ratio at
7.29 and 8.63 for first and co-authorships, respectively. The gender gap gradually narrowed until the mid-
2010s when the ratio became stagnant at ~1.5 and ~3.0 for first and co-authors, respectively. Although it is
encouraging to see the improvement from two decades ago, the lack of progress over the past few years
raises a red flag. We recommend further studies to ascertain barriers today’s women scientists face.
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BUILDING A CASE CRITERIA FOR NEWT MASS DIE-OFF EVENTS

Bria N Boose; San Francisco State University; bboose@sfsu.edu; Max Lambert, Vance Vredenburg

Western newts (genus Taricha) include four species endemic to the West coast. There have been multiple
reported die offs of populations of Taricha both in California and Washington, but it is not understood
what led to this mass mortality. To better understand the reason these populations are experiencing die off
events we investigated disease dynamics of populations in Point Reyes National Park (Marin County,
California) and populations at Pine Lake (Washington). We also surveyed local biologists and scientists in



the Bay Area to find more populations of newts exhibiting similar symptoms. With these data we built a
case criteria for sick and dying newts to help other scientists identify and diagnose these mass die off
events. Many amphibian species are in drastic decline from disease and loss of habitat. Being able to
identify these mass mortality events and gather data on possible emerging diseases in amphibian
communities is vital to conservation efforts. 
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THE IMPACTS AND INTERACTIONS OF HUMAN DISTURBANCE ON REPRODUCTIVE
SUCCESS IN WESTERN GULLS

Lilamarie A Bowen; Cal Poly Humboldt; LB244@Humboldt.edu; Dr. Dan Barton

Human disturbances can negatively affect wildlife by causing stress, altering behavior, or impacting
populations through changes in survival or productivity. Colonial-nesting seabirds are of particular
concern due to population declines and their gregarious and conspicuous nature, which may attract human
visitors. However, effects of nearby human activities, though frequently negative, could be neutral or even
positive through phenomena like habituation to human activities or subsidization by human-supplied food
sources. I tested for disturbance impacts by comparing reproductive success at two colonies of Western
Gulls with different exposure to human activity and proximity to food subsidies. I estimated nest and
fledging success and observed parental care behaviors at 110 nests from May – September 2022.
Differences between colonies may indicate that Western Gulls’ reproductive success is impacted by
proximity to human activity, with potential long-term implications. Preliminary results of proportionate
nest success suggest that the colony with lower exposure to human activity had higher success (0.816) than
the more frequently exposed colony (0.583). I will present results from logistic exposure models testing
whether observed differences can be explained by colony, parental attendance, or other variables. These
findings can support managers charged with the protection of marine wildlife in creating effective visitor
guidelines.
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ENVIRONMENTAL FACTORS DRIVING ABUNDANCE OF BLACK-TAILED DEER
(ODOCOILEUS HEMIONUS COLUMBIANUS) IN THE NORTH COAST REGION OF
CALIFORNIA

Andrea M Broad; University of California, Davis; ambroad@ucdavis.edu; Brett J. Furnas, Rahel
Sollmann, Benjamin N. Sacks

Many factors govern the abundance and distribution of wild populations, and proper management requires
an understanding of these characteristics at multiple scales. Studying drivers of abundance for highly
mobile, widely distributed species can be logistically challenging when they use a variety of habitats
spread over large areas. Black-tailed deer (Odocoileus hemionus columbianus) are found in a wide range
of habitats in northern California. Their abundance at the local scale has been shown to respond to annual
precipitation, hardwood cover, habitat diversity, and human population density, among others. To
investigate landscape-level drivers of abundance, we combined noninvasive fecal DNA surveys with
spatially explicit capture recapture (SCR) modeling to explore variation in deer abundance across 59
transects in north-coastal California during the summers of 2019 and 2020. Of the 14 environmental
factors explored, elevation was the strongest predictor of abundance. These findings were used to model
variation in density across the region and, in the future, will facilitate investigation of how patterns of
abundance relate to gene flow within deer populations and resource use by predators.
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QUAIL ON FIRE: LANDSCAPE-SCALE BIOACOUSTICS UNCOVERS MOUNTAIN QUAIL
RESPONSES TO FIRE AND FLAMMABILITY IN THE SIERRA NEVADA

Kristin M Brunk; Cornell Lab of Ornithology; kb572@cornell.edu; RJ Gutierrez, CM Wood

In California’s Sierra Nevada, a legacy of fire suppression and a warming climate interact to increase the
frequency of large, severe wildfire. While the responses of some emblematic Sierra species to fire have
been well-studied and characterized, the responses of many others remain largely unexamined. We
leveraged a landscape-scale passive acoustic monitoring program and Bayesian occupancy modeling to
conduct the first regional-scale study of the links between habitat, fire, and occupancy for an under-studied
species, the Mountain Quail. We found that Mountain Quail occupancy was positively associated with
shrub coverage, and occupancy was higher in conifer forest with low canopy base height and low canopy
cover. We also examined Mountain Quail occupancy in relation to fire severity and time since fire. We
found that Mountain Quail occupancy was positively related to both high severity and all fire in all the
temporal scales that we included. Our work demonstrates that Mountain Quail may benefit from an
increase in high severity fire in the Sierra. More broadly, we demonstrate that Mountain Quail respond
differently to fire than some well-studied species; thus, future forest management in the Sierra should take
into account the diversity of relationships between species and fire.
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ESCHERICHIA COLI AND SALMONELLA ENTERICA IN DOMESTIC CATTLE AND WILD
ROOSEVELT ELK: FECAL PATHOGENS AT THE WILDLIFE-DOMESTIC INTERFACE

Emily A Buck; Cal Poly Humboldt; eab30@humboldt.edu; Richard N. Brown, DVM, PhD

Direct or indirect contact between domestic populations of animals and wildlife carries an inherent risk for
transmission of pathogens that cause infectious disease. In Humboldt and Del Norte counties of northern
California, ongoing conflict between ranchers and Roosevelt elk (Cervus canadensis roosevelti) groups
results from elk use of ranching pastures and pastures on private land. Fecal samples from elk in
association with cattle, cattle, and from elk not in known association with cattle were assessed for the
presence of bacteria Salmonella enterica and pathogenic Escherichia coli to assess whether association
with cattle increases risk of infection for elk. Group identity (one of the elk groups or cattle group) was the
leading parameter in infection likelihood models, and elk in association with cattle were over nine times
more likely to have pathogenic non-O157:H7 E. coli isolated from their feces than elk that were not in
association with cattle.
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SPECIES IN PERIL

Carolyn Buesch; carolynbuesch@gmail.com;

A 2021 press release from the USFWS proposes twenty-three species for delisting from the Endangered
Species Act due to extinction. The list includes species of birds, freshwater mussels, fish, a bat, and a
single plant. The extinction crisis is in full swing, and scientists, biologists, and nature lovers are in the
fight of their lives trying to save threatened and endangered species. This poster will discuss conservation



success stories within California, Nevada, and Hawaii, look at current legislation (Recovering America’s
Wildlife Act), and a checklist of action items for conservation success.

Brought to you by Randi McCormick and the planning committee. 
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OPTIMIZING ARTIFICIAL RAFT PLACEMENT AND DESIGN FOR THE LIGHT-FOOTED
RIDGWAY’S RAIL

Jessica M Burton; California State University, Long Beach; jessica.burton01@student.csulb.edu; Dr.
Christine Whitcraft, Richard Zembal

Artificial habitat supplementation is a valuable management tool for species facing population declines
due to habitat loss, such as the federally endangered light-footed Ridgway’s rail (Rallus obsoletus levipes).
The majority of this rail’s endemic coastal salt marsh habitat has been developed, and remaining habitat is
threatened by degradation, fragmentation, and sea-level rise. Currently, artificial rafts in several southern
California marshes provide supplemental habitat for nesting and high tide refugia; however, factors
impacting the use of these rafts by rails have not been examined. Predators have also been documented
using rafts, potentially precluding safe use by rails. I predicted that the frequency with which rails and rail
predators use artificial rafts will vary with (1) abiotic conditions (2) surrounding habitat characteristics and
(3) landscape features of the area where rafts are placed. During this study, differences have been
discovered in the frequency of use of individual rafts using camera traps and artificial raft checks by
qualified biologists. While results are preliminary, the insights from this study will help determine how to
most effectively allocate management resources and bolster the light-footed Ridgway’s rail population.
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QUANTIFYING BARN OWL (TYTO FURCATA) PLUMAGE POLYMORPHISM IN NAPA
VALLEY, CA

Jaime E Carlino; Cal Poly Humboldt; jec19@humboldt.edu; Laura M. Echávez, Samantha D. Chavez,
Matthew D. Johnson

Barn owl plumage is as diverse as the habitats they occupy. Breast color varies continuously from a dark,
pheomelanin-based reddish-brown to nearly pure white. In addition, the number and size of eumelanin
breast spots vary from heavily spotted to no spots at all. Plumage color and spottiness have a strong
genetic component, are not inherited independent of each other, and signal different qualities of owls.
Individuals of a single population can vary widely, and both sexes can display the same range of possible
extents. The strength of these dimorphisms has been found to vary by region and latitude. One of our
research goals was to explore and quantify barn owl plumage polymorphism in the winegrape-growing
region of Napa Valley, CA, where agricultural producers have installed hundreds of nest boxes to facilitate
rodent pest control. We developed standardized field methods to photograph barn owls captured at nest
boxes and later processed the images using MATLAB script. Our results support previously identified
patterns in sex, breast coloration, and plumage spottiness found in other regions. Specifically, females
were on average darker and spottier, expressed as larger black spots, compared to males.
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DNA METABARCODING IDENTIFIES URBAN DIETARY PATTERNS OF COYOTES IN SAN
FRANCISCO

Tali Caspi; Mammalian Ecology and Conservation Unit, UC Davis; tcaspi@ucdavis.edu; Monica G.
Serrano, Stevi L. Vanderzwan, Benjamin N. Sacks

Carnivores are increasingly establishing in urban environments where they were previously absent. Cities
are novel ecosystems with greater heterogeneity in habitat and food availability and different prey
assemblages compared to nonurban areas. Coyotes (Canis latrans) recolonized and established a breeding
population in San Francisco in the early 2000s. In this study, we used non-invasive sampling and fecal
DNA metabarcoding to quantify the diet composition of coyote scats collected from several green spaces
throughout San Francisco. We found that urban coyotes consumed a variety of animals and plants and that
most scats contained evidence of anthropogenic foods. Pocket gophers (Thomomys bottae), raccoons
(Procyon lotor), berries (Rubus spp.), and cherry plums (Prunus spp.) were the most frequently consumed
natural diet items. Domestic chicken (Gallus gallus), pig (Sus scrofa), and soybean (Glycine max) were the
most consumed anthropogenic diet items. Future work will investigate the physiological consequences of
variation in diet by linking measurements of fecal hormone metabolites in these scats (glucocorticoids and
thyroid hormones) to their dietary profiles.
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THE INTERSECTION OF WASTEWATER TREATMENT PLANTS AND THREATENED AND
ENDANGERED SPECIES IN CALIFORNIA WATERSHEDS

Anna Cassady; Dudek/ UC Riverside; acassady@dudek.com; Kurt Anderson, Kurt Schwabe, Helen
Regan

Widespread human water extractions and diversions have led managers to implement novel water
conservation strategies, including the reuse of treated municipal wastewater. Wastewater treatment plants
were born out of the need to protect water quality and prevent sewage from contaminating waterways.
However, this resource has been utilized for numerous human (e.g., irrigation, drinking water,
groundwater recharge) and conservation (e.g., stream and river recharge) needs in water scarce regions. To
better understand the role treated municipal wastewater might play in helping society meet conservation
objectives, we identified the intersection of wastewater treatment plant locations and occurrences of
threatened and endangered (T&E) species in California and compared the permitted contribution of
effluent to baseflow quantities of the receiving waterbody to assess the degree to which changes in effluent
could affect instream waterbodies. We found a positive correlation between the presence of treatment
plants and T&E species in California watersheds—a quarter of species have 100% of their range in
watersheds with at least one treatment plant. One-third of the watersheds in our analysis can receive most
of their cumulative watershed baseflow from effluent and are characterized by dense urbanization or
agriculture. Our analysis demonstrates that the fates of these two resources—T&E species and effluent—
are ultimately interconnected in ways that are important for water policy, suggesting that species
conservation goals should be considered when making decisions about effluent allocations and reuse.
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NO KA LĀHUI: USING IUCN DATA TO INFORM RECOVERING IMPERILED SPECIES OF
HAWAI'I, FOR HAWAI'I

Brissa K Christophersen; University of Hawai'i at Mānoa; brissa@hawaii.edu; Kristen Harmon, A.
Nāmaka Whitehead, Melissa R. Price



Extinction rates have been increasing over the past century, a trend that is likely to continue with the
increasing prevalence of threats such as climate change and invasive species. Unfortunately, Hawai'i has
earned the moniker of “extinction capital of the world,” with 586 species listed as either threatened or
endangered according to state and international listings. Collaborative efforts that integrate multiple
knowledge systems, communities and approaches are critical to recovering endangered species, yet
conservation efforts are often siloed among taxonomic groups, ecosystems, and land owners, limiting
potential for collaboration and increased efficiency in resource allocation when addressing threats that
impact multiple taxonomic groups. I hypothesize that potential synergies and collaborative solutions exist
across taxonomic groups to better inform proactive conservation management. To achieve this, I will
utilize the IUCN Red List data regarding imperiled species in Hawai'i to: (1) evaluate threats and potential
solutions across taxonomic groups; (2) discern whether recovery actions explicitly address the threat of
climate change; (3) explore the incorporation of Indigenous knowledge and values within existing or
proposed conservation action. Expected outcomes will allow resource managers to improve allocation of
limited resources to achieve 'āina momona (thriving and abundant landscapes and communities).
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EFFECTS OF FIRE RETARDANT ON VERNAL POOL COMMUNITY COMPOSITION

Monica E Coll; SWCA Environmental Consultants; monica.coll@swca.com; Jamie Kneitel

Wildfires continue to threaten California and have recently become more frequent and intense. As a
response, federal agencies such as the U.S. Forest Service (USFS) treat the perimeter of wildfires with fire
retardant (FR) in attempt to control the fire. Previous studies have focused on the effects of FR on
individual species, but few have examined the effects on plant and invertebrate communities within an
ecosystem. We investigated the effects of increasing concentrations of FR on invertebrate and plant
abundance and biodiversity in California vernal pool mesocosms. Three fire-retardant concentrations
(Control, Diluted, Undiluted) were applied in four replicates of each treatment at the California State
University, Sacramento Arboretum. Mesocosms were lined with vernal pool soil that contained common
vernal pool plant seeds and invertebrate eggs. California vernal pools are imperiled ecosystems that
support dozens of threatened and endangered species. Mesocosms were filled from March to May 2022,
and sampling of organisms and water quality occurred every two weeks. Water quality measurements
included pH, turbidity, conductivity, chlorophyll a, nitrates, and phosphates. Fire retardant was found to
have effects on vernal pool water quality, biodiversity, and community composition. Chlorophyll-a,
conductivity, and turbidity increased with FR addition. Total species richness decreased and abundance
increased with FR addition.
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PHYSIOLOGICAL CONDITIONS OF BARN OWL (TYTO FURCATA) NESTLINGS AS
INDICATORS OF HABITAT QUALITY WITHIN THE WINE-GROWING REGION OF NAPA
VALLEY

Christian Cortez; Cal Poly Humboldt; cc554@humboldt.edu; Matthew D. Johnson

The heterogenous composition of Napa Valley includes a range of native habitats interspersed among
cultivated lands that can be sustainably farmed. Nest boxes that attract barn owls (Tyto furcata) to
vineyards potentially provide a sustainable approach to protecting crops while minimizing the reliance on
chemical pesticides. Previous studies indicated that nest box selection and reproductive success for barn
owls in Napa Valley are positively associated with uncultivated habitat near the nest box. Because nestling
development is highly dependent upon the nourishment and care provided by the parents, we tested the
prediction that physiological conditions of offspring provide a measure of habitat quality and are positively



associated with uncultivated habitat near the nest site. We sampled blood and feathers from 228 nestlings
across 56 nest boxes to measure the occurrence of fault bars on tail feathers, growth bar width and
corticosterone expression of the R5 feather, and the heterophil:lymphocyte ratio. We calculated the
proportion of land cover types within three radii (2.81, 1.0, and 0.5 km) of each nest box using a landcover
GIS layer. Generalized linear mixed models were used to assess the relationship between physiological
conditions and land cover and provide land management implications.
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DETECTION OF OPHIDIOMYCES OPHIDIICOLA AND SNAKE FUNGAL DISEASE IN
CALIFORNIA

Raquel Elander; Wildlife Health Laboratory, CDFW; raquel.elander@wildlife.ca.gov; Laura Patterson,
Matthew Allender, Deana Clifford

Snake Fungal Disease (SFD, ophidiomycosis), caused by the fungus Ophidiomyces ophidiicola, has
emerged as a threat to the health of snake populations worldwide. For the first time in 2019, the California
Department of Fish and Wildlife (CDFW) confirmed the presence of clinically significant SFD in a free-
ranging California kingsnake (Lampropeltis californiae) from Amador County admitted for wildlife
rehabilitation and in an invasive Florida banded watersnake (Nerodia fasciata pictiventris) found during
targeted removal efforts in Sacramento County. These detections demonstrated the need for additional
surveillance to characterize the distribution and prevalence of SFD and O. ophidiicola across snake
populations in California. From July 2021 through June 2022, we surveyed free-ranging snake populations
and snakes submitted for wildlife rehabilitation from 25 counties and collected swab samples from 243
captured snakes to test for the presence of O. ophidiicola DNA using qPCR. To date we have confirmed
the presence of O. ophidiicola DNA from another free-ranging California kingsnake admitted for wildlife
rehabilitation in Marin County in April 2022. Our results indicate that O. ophidiicola is present and
infecting free-ranging snakes in disjunct areas of California, affirming the need to establish and maintain
long-term systems for surveillance, education, and disease prevention.
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NOT ALL GREENSPACE IS CREATED EQUAL: EVALUATING THE INFLUENCE OF
GREENSPACE METRICS AND THE LUXURY EFFECT ON WILDLIFE DIVERSITY AND
PEOPLE IN SAN GABRIEL VALLEY

Adrianna Elihu; Aelihu89@gmail.com; Janel Ortiz

With increased urbanization, wildlife are challenged to adapt to human-dominated environments. Urban
greenspace size and proximity to other greenspace, have been found to positively influence wildlife
communities. For humans, access and greenspace availability have shown to improve health. Benefits are
furthered for some by the ‘Luxury Effect’ where wealthy neighborhoods have higher rates of biodiversity.
Here I will identify and quantify greenspace metrics to determine relationships with wildlife diversity and
how socioeconomic factors influence greenspace and access to wildlife. Twenty-five camera traps are set
along a transect from Diamond Bar to the San Gabriel Mountains to document wildlife. Greenspace
metrics and socioeconomic variables will be analyzed using 3 m unsupervised land cover classification
and 2020 U.S. Census data. I expect greenspace that is larger, complex, and in less urbanized areas to have
higher species richness and areas with higher socioeconomic status to have higher species richness
supporting the ‘Luxury Effect’. Twelve of the 25 sites, have eleven species documented. Data analysis is
ongoing for socioeconomic variables. Recognizing significant greenspace metrics that positively affect
wildlife can aid city planners and urban ecologists to develop or modify greenspace that improves
biodiversity and access to the outdoors and wildlife for everyone.
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DEGRADATION OF LOW-DENSITY POLYETHYLENE AND PLANTANUS ACERIFOLIA
LEAVES IN AN EPHEMERAL POND AND ARID GRASSLAND

Amy K Fetters; California State University, Bakersfield; afetters@mcbioinc.com; Rae E McNeish

Plastic pollution is a pervasive contaminant of concern worldwide. To understand the fate of plastic
pollution in arid landscapes, I am investigating how low-density polyethylene plastic degrades compared
to naturally occurring leaves from Plantanus acerifolia (London planetree) in terrestrial and freshwater
habitats. I investigated 1) if leaf and plastic degradation rates differ, and if this pattern is consistent across
habitats, and 2) how leaf and plastic materials impact macroinvertebrate communities. A traditional leaf
pack experiment was conducted with three treatments; natural leaves, plastics, and a mix of both materials.
Leaf packs were anchored in a grassland and ephemeral pond in February 2021 (n = 55 treatment habitat-
1) and subsets were harvested every 1-3 months for one year (n = 3-6 leaf packs treatment-1 habitat-1).
Results indicated that plastic degraded 115 × faster in the grassland compared to the pond, while natural
leaves degraded 1.7 × faster in the pond compared to the grassland. Macroinvertebrates did not
preferentially colonize certain leaf pack treatments, suggesting that plastic could serve as an alternative
habitat resource for macroinvertebrates. This study provides insight into how varying environmental
conditions can impact plastic degradation in the environment, advancing knowledge on the fate of plastics
in arid habitats.
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DO RANGELAND MANAGEMENT PRACTICES INCENTIVIZED BY CALIFORNIA'S
HEALTHY SOILS PROGRAM CONFER CO-BENEFITS FOR BIRDS?

Ximena O Gil; xog1@humboldt.edu; Matthew Johnson, Elizabeth Porzig, Madeleine Ybarra

Rangelands are important landscapes in California that support a robust cattle industry but also serve as
vital grassland habitat for avian wildlife. Climate change is projected to impact rangeland systems, leading
to economic and ecological deterioration. California is prioritizing climate-smart solutions to buffer and
protect working lands through its Healthy Soil Program (HSP). While the HSP targets soil health and
range conditions for domestic livestock, it also may benefit birds. Our project seeks to answer if range
management practices incentivized by California's HSP, such as range seeding, soil amendments,
silvopasture, and hedgerows, also make rangelands more suitable for birds. Using a newly described Bird-
Friendliness Index (BFI), we evaluated the response of the bird community to these rangeland
management practices. By using BFI to score rangelands, we evaluated how bird density, conservation
status, and functional diversity are all influenced by the HSP. We predicted that, after accounting for other
local and regional variables, ranches from Central to northern California that utilize numerous HSP
practices for multiple years will have greater BFI scores than ranches just starting or with minimal HSP
investment. Results of BFI on ranches are preliminarily discussed, with future predictions of how specific
HSP practices might impact bird communities.
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BOMBUS TREASURE HUNT IN CALIFORNIA: ON THE LOOKOUT FOR WILD BUMBLE
BEES



Blanca M Guillén; Graduate Student; bguil004@ucr.edu; S. Hollis Woodard, Kaleigh Fisher

Bumble bees (genus Bombus) are essential pollinators with broad ecological importance. There are over
250 bumble bee species worldwide, primarily found in temperate and alpine ecosystems. Unfortunately,
over the last two decades, declines have been observed in multiple species. Despite all the conservation
efforts being done to help bumble bees of North America, little is known about the current abundance,
genetic structure, and diversity of threatened populations.

To help fill these gaps, since the year 2019, we have surveyed over 254 California sites for the presence of
one endangered (B. crotchii), three vulnerable (B. sonorus, B. californicus, B. caliginosus), and two stable
(B. vosnesenskii, B. melanopygus) species. Bombus crotchii is likely to be placed on the California
Endangered Species List, and the vulnerable species appear to be declining significantly. B. vosnesenskii
and B. melanopygus are some of the most abundant species in California and will serve as a point of
comparison for declining species. This extensive work aims to generate genetic maps to compare potential
levels of genetic erosion among species, allowing us to consider how historically restricted versus
widespread species patterns might affect genetic change within bees, which will contribute to current and
future conservation actions.
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COMPARING TIME-TO-EVENT AND FECAL DNA ANALYSES FOR ESTIMATING
ROOSEVELT ELK (CERVUS CANADENSIS ROOSEVELTI) ABUNDANCE IN MAPLE CREEK,
CALIFORNIA

Ashley A Harper; California Department of Fish and Wildlife; ashley.harper@wildlife.ca.gov; Carrington
Hilson, Makenzie Henk, Thomas Batter

Roosevelt elk (Cervus canadensis roosevelti) in northern California utilize a wide range of habitat types,
resulting in variability in the success of population monitoring techniques. Within the North Coast Elk
Management Unit, Roosevelt elk are found across a mixture of public and privately owned lands. For
frequently visible elk along the Highway 101 corridor, road surveys and free-range darting have proven to
be successful strategies for population monitoring. While these techniques are effective, non-invasive
sampling techniques such as fecal DNA analysis and remote cameras are growing in popularity due to their
success with highly mobile species such as elk. In this study, two estimates of abundance utilizing a spatial
capture-recapture analysis and a time-to-event model will be compared for an elk population in Maple
Creek, California. With expanding populations and increased human-wildlife conflict, an accurate estimate
of abundance provides important information for effective management.

Poster Session   InPerson Presentation

 
COMPARATIVE ACOUSTIC SAMPLING INTERPRETATION: DEFINING BAT VOCAL
ACTIVITY AIDED BY THERMOGRAPHY

Jason R Holmes; California State Polytechnic University, Humboldt; Jrh159@humboldt.edu; Joseph
Szewczak

Assessments of bat activity from acoustic recordings of calls and call sequences lack consistency in
collection and interpretation. Making cross study comparisons, especially legacy studies, unreliable. This
study seeks to provide evidence for standardizing this process and develop transformation equations to
correct the differences among sampling methods. To compare the different acoustic methods, we use
thermography to establish a reference standard of actual bat activity within the sample area. The sample
area encompasses the effective volume from the acoustic detectors. Two infrared cameras with overlapping



fields of view monitored this sample area during audio recordings. This sample area was divided into
stations every ten meters along 5 transects every 22.5 degrees in order to create a control set of data with
prerecorded bat calls that allowed us to test the effects of each survey’s conditions on known sonograms.
Counts determined from thermography will then be compared to experimental groups made from the
original recordings, divided by different definitions of a bat pass. The results of this study will determine
the validity of the definition of a bat pass provided by the protocol from the North American Bat
monitoring program (NABat).
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MESOCARNIVORE PRESENCE IN THE LAKE ALMANOR BASIN FOLLOWING THE DIXIE
FIRE

Bennie Johnson; Collins Pine Company; bjohnson@collinsco.com;

In July 2021, the Dixie Fire ignited ultimately growing to become California’s largest single incident
wildfire on record. By the time the fire was declared contained in late October 2021, the Dixie Fire had
impacted over 960,000 acres of Northern California. The wildfire resulted in significant patches of stand
replacing fire, particularly in the Lake Almanor Basin and surrounding vicinity of Lassen Volcanic
National Park. Prior to the Dixie Fire, 6 consecutive years of camera surveys had been conducted on the
Collins Almanor Forest, a privately owned and managed industrial forest in the Lake Almanor Basin, to
assess the presence of mesocarnivores. The focus of this project was to document the expansion of a
recently reintroduced population of fisher from neighboring timberlands. Immediately following the Dixie
Fire, we continued camera surveys within and adjacent to the Dixie Fire footprint to assess potential fisher
presence and the presence of other carnivores. Camera stations were stratified by fire severity, which was
determined using RAVG canopy cover data along with on-site ground evaluations and were baited using
chicken leg and gusto. Fisher were detected within the burn footprint at 4 camera stations, utilizing
primarily unburnt islands. Camera surveys will continue during Winter 2022.
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BIOLOGICAL MONITORING OF THE CLINTON KEITH ROAD OVERCROSSING AND
UNDERCROSSING IN RIVERSIDE COUNTY, CALIFORNIA, 2019-2021

Cristina L Juran; Santa Ana Watershed Association (MSHCP-BMP); cjuran@biomonitoringrca.org;
Melody Aimar, Andrea Campanella, Jennifer Hoffman

The Clinton Keith Road wildlife overcrossing was created during expansion of Clinton Keith Rd.,
Murrieta, CA, to facilitate safe movement of the endangered Quino checkerspot butterfly (Euphydryas
editha quino; QCB) across the roadway and was completed in the fall of 2018. Concurrently, the Clinton
Keith Rd. bridge was constructed over nearby Warm Springs Creek creating a wildlife undercrossing. The
Western Riverside County Habitat Conservation Plan’s Biological Monitoring Program has monitored
these crossings since August 2019. Our objectives were to record presence of QCB and document
vegetation composition of the overcrossing, and to determine wildlife use of both crossings. We conducted
QCB surveys, performed a vegetation assessment, and monitored wildlife and QCB use with trail cameras.
QCB was not detected. However, six Lepidopteran species known to co-occur with QCB were observed.
Thirty-one plant species, 68% native and 32% non-native, were identified. Lagomorphs and coyote (Canis
latrans) accounted for the majority of observations using the overcrossing. Coyote and bobcat (Lynx rufus)
had the highest rate of observations using the undercrossing. Through monitoring we determined that
wildlife are utilizing these crossings to maintain movement across the landscape. We suggest continued
monitoring of these crossings to enhance knowledge of wildlife use and QCB presence.
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COMPARING BUMBLEBEES AND FLORAL RESOURCES FOLLOWING LARGE-SCALE
WILDFIRES

Kirstie Kandaris; National Council for Air and Stream Improvement, Inc.; kirstkan@gmail.com; Claire
Massaro, Jesse Fan Brown, Lincoln Best, Laura Six, Lauren Ponisio, Katie Moriarty

Recent large-scale wildfires in the Pacific Northwest have highlighted the need for research to understand
its influence on forest biodiversity. Forest pollinator communities are understudied, with particular and
growing interest in Bombus species due to their potential candidacy under state and federal laws that
regulate threatened and endangered species. Although small-scale fires may benefit pollinator communities
by creating openings in the forest canopy and associated floral abundance, large-scale and high intensity
fires may not result in greater richness and diversity of plants. Also, insects may be unable to recolonize
fast enough to take advantage of increases in floral abundance. To better understand the relationship
between forest pollinators and wildfires, we sampled 169 forest stands affected by five large fires over the
first two years post-burn. We evaluate changes in flowering plant communities and Bombus species
richness and diversity through repeated flowering plant surveys paired with passive bee collection using
blue vane traps and hand-netting. Early observations suggest plant communities changed dramatically
between 1 and 2 years post burn, and Bombus were trapped in much lower numbers in 2022 compared to
2021. This work can help inform how forest pollinator communities respond following wildfires and
subsequent forest regeneration.
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IDENTIFYING SUITABLE AREAS FOR MITIGATION BANKING FOR JURISDICTIONAL
WATERS AND CALIFORNIA GNATCATCHER HABITAT IN CITY OF LAKE ELSINORE,
RIVERSIDE COUNTY, CA

Max Ketabi; max.ketabi@gmail.com;

This project/presentation looks at the biological and hydrological resources in City of Lake Elsinore in
Riverside County, California to identify areas suitable for mitigation banking of potential jurisdictional
waters and California Gnatcatcher (CAGN) habitats. GIS has been used in this project to analyze publicly
available data in order to narrow down candidate areas that are suitable for mitigation banking. The results
of this project include a stream network going through riparian vegetation in specific areas which were
then mapped as candidate areas for wetland/stream mitigation banking. The other result produced by this
project includes multiple locations with high percentage of CAGN friendly land cover/vegetation that also
have gentle to moderate slopes suitable for CAGN habitat mitigation banking. These results can help
developers and investors in the area to complete their projects by acquiring and investing into these
suitable areas and converting them into mitigation banks. It also provides the audience/reader with a step-
by-step GIS analysis footprint to identify suitable banking areas in any given study area.
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STATEWIDE DISTRIBUTION AND TRENDS OF BANK SWALLOWS (RIPARIA RIPARIA) IN
CALIFORNIA

Jeff S McFarland; CDFW; jeffrey.mcfarland@wildlife.ca.gov;



Bank swallows (Riparia riparia) are a colonial species of swallow that build nests by burrowing into
eroding banks associated with streams, rivers, coastal bluffs, and lakeshores. Their populations have
declined worldwide, primarily due to bank stabilization activities. Declines observed on the Sacramento
River in the 1970s and 80s prompted a statewide survey in 1987 and led to the listing of bank swallows as
state-threatened in 1989. In 2021, the California Department of Fish and Wildlife (CDFW) launched an
effort to attain updated information about the current status and distribution of bank swallows by repeating
the statewide survey. With the help of approximately 15 staff and 55 volunteers, CDFW surveyed 2,166
miles of habitat in 2021 and 184 miles in 2022. One hundred and sixty active bank swallow colonies and
72 inactive colonies were located during the survey. Of the 160 active colonies, 106 occurred in areas that
were surveyed in 1987. The number of colonies declined from 126 in 1987 to 106 in 2021, and the number
of burrows declined from 45,045 in 1987 to 31,829 in 2021. The decline of California’s bank swallow
population highlights the need for continued habitat conservation, future surveys, and further investigation
into the decline.
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WATERY GOING TO DO ABOUT DROUGHT IMPACTS ON LIZARDS?: OSMOREGULATION
OF BLUNT-NOSED LEOPARD LIZARDS

Tess McIntyre; California Polytechnic State University, San Luis Obispo; temcinty@calpoly.edu;
Savannah J. Weaver, Emily N. Taylor, Michael F. Westphal

Endemic to California’s arid Central Valley, endangered Blunt-nosed Leopard Lizards (Gambelia sila)
have adapted to xeric conditions, but like many desert lizards, remain at-risk to extinction due to climate
change. Understanding how G. sila maintains water balance through cutaneous evaporative water loss
(CEWL) can help inform endangered reptile conservation strategies in warmer, drier environments. We
hypothesized that seasonal changes in climate drives water loss across the skin, and thus hydration for G.
sila. To study the lizards’ osmoregulation, we measured CEWL and plasma osmolality of the same
induviduals throughout the field season and found great variability in lizard hydration. CEWL, while low,
represents a major route of water loss for G. sila, and the large amount of time they spend in
comparatively humid rodent burrows may help prevent water loss. As the effects of climate change
intensify, megadroughts may increase hydric pressure on G. sila and other sensitive species, so it will be
important to identify which habitat features supply the most water—making them integral to survival.
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THE EFFECTS OF STRUCTURAL SIZE ON SWAINSON'S HAWK NATAL DISPERSAL
DISTANCE AND RECRUITMENT DYNAMICS

Elizabeth D Meisman; Cal Poly Humboldt / Dudek ; edm170@humboldt.edu; Chris R. Vennum, Chris W.
Briggs, Matthew D. Johnson

Larger structural size is typically viewed as a positive individual trait assumed to benefit survival chances
and overall fitness. For territorial species, increased structural size relative to conspecifics could aid with
obtaining a territory, finding a mate, and territorial defense. We explore this dynamic in a hemispheric
migrant, Swainson's hawk (Buteo swainsoni), which exhibits strong breeding and natal philopatry.
Previous research from the Butte Valley breeding population has shown that average natal dispersal was 9
km in the mid-1990s, and has remained constant, despite the population doubling. From 2009 to 2018,
over 800 individual Swainson’s hawks were marked as nestlings; of those, 111 (55 females, 56 males)
were later observed breeding within the boundaries of our long-term study area. From previous work we
know nestlings that are recruited into the local population are structurally larger than those never resighted.
. We also know that females will disperse farther than males. Given these population observations, we



hypothesize that nestling structural size influences natal dispersal distance, age of recruitment, and quality
of territory obtained. We predict that relatively smaller recruits will have larger natal dispersal distances,
recruit at older ages, and be relegated to less productive territories.
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SAFE HARBOR AND VOLUNTARY LOCAL PROGRAMS: PATHWAYS TO CONSERVATION
ON PRIVATE LANDS

Ekaterina Morozova; California Department of Fish and Wildlife; ekaterina.morozova@wildlife.ca.gov;
Madeleine Wieland, Margaret Mantor

As the number of endangered and threatened species in California increases, conservation of habitat on
private land becomes more crucial than ever. Safe Harbor Agreements (SHA) and Voluntary Local
Programs (VLP) represent two voluntary, regulatory pathways encouraging landowners to manage their
lands for the benefit of threatened, endangered, candidate, declining, or vulnerable species. Incidental take
of covered species during activities detailed in the SHA or VLP is not prohibited by the California
Endangered Species Act (CESA). We discuss advantages, limitations and key differences between these
regulatory pathways and suggest creative ways in which they could be used in the future to safeguard
California’s vulnerable species. We also discuss how these pathways could enhance habitat for insects,
such as the western bumble bee which have recently become candidates for listing under CESA.
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HABITAT SUITABILITY ANALYSIS OF THE BIG CHICO CREEK ECOLOGICAL RESERVE
FOR MAMMALIAN CARNIVORES

Paige E Munson; CSU Chico ; pa.munson490@gmail.com;

Predator abundance and activity in an ecosystem can indicate the overall ecological health of an area. To
my knowledge the habitat suitability of the Big Chico Creek Ecological Reserve hasn’t been assessed for
mammalian predators. These analyses are among the first to identify suitability for the target species gray
fox (Urocyon cinereoargenteus), black bear (Ursus americanus), bobcat (Lynx rufus), and mountain lion
(Puma concolor). At the Big Chico Creek Ecological Reserve (BCCER), several projects have helped
document the presence and distribution of these mammalian predators, including camera trapping as part
of the Adopt-an-Acre Program, unpublished graduate work by Karina Haddad, and a scat survey I
designed and conducted with a group of students as part of a field ecology course. One limit of these
projects has been accessibility based on established trails and access roads. As a result, much of the
available habitat in the reserve has not been surveyed, leaving many areas without distribution estimates. I
conducted an expert-informed habitat suitability analysis for the aforementioned target species. My results
indicated that the reserve contains the most suitable habitat for fox and bear species, and less suitable
habitat for bobcat and mountain lion species.
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HABITAT CHANGE DUE TO DROUGHT IMPACTS INTERACTIONS BETWEEN A FOREST
SPECIALIST AND GENERALIST COMPETITOR

Elizabeth M Ng; elizabethng2@outlook.com; Kate McGinn, Joshua Barry, Stefan Kahl, Holger Klinck,
Kevin Kelly, Sheila Whitmore, Connor Wood, Zachariah Peery



Drought is an essential disturbance process, but climate change has amplified drought severity leading to
tree mortality and a potential threat to species reliant on older forests, like the California spotted owl
(CSO). While drought-related tree mortality poses a direct threat to older forest specialists, loss of canopy
cover and live trees may benefit species with more general habitat associations and increase interspecific
interactions. Great horned owls (GHOW) partially overlap in range with spotted owls in the Sierras,
though they are known to occupy mixed and semi-open forest stands and are more tolerant to disturbance.
Here, we leveraged a Sierra-wide acoustic monitoring project, automated acoustic detections, and single-
species occupancy models to assess how CSO interact with GHOW given changing habitat conditions due
to drought disturbance. We predicted that CSO are less likely to occupy sites with GHOW present, and this
avoidance is stronger in areas with less old growth habitat. Preliminary results revealed over 250
independent sites with a resident GHOW in the Sierras. Our current analyses will reveal the relationship
between forest structure and interspecific relationships and provide valuable insights into future
management that seeks to retain biodiversity in this rapidly changing ecosystem.
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HOW HOT IS TOO HOT? BEHAVIORAL THERMOREGULATION OF SAN JOAQUIN
ANTELOPE SQUIRRELS (AMMOSPERMOPHILUS NELSONI) IN CARRIZO PLAINS
NATIONAL MONUMENT

Roxanne I Nolan; California Polytechnic State University, San Luis Obispo;
roxanne.nolan.22@gmail.com; Tim Bean

The San Joaquin antelope squirrel (Ammospermophilus nelsoni, "SJAS") is a burrowing rodent endemic to
the San Joaquin desert, listed as threatened under the California Endangered Species Act. Antelope
squirrels are known to retreat to their burrows during the hottest parts of the day in summer as a
thermoregulatory mechanism, but little is known regarding the specifics of this approach in this species.
From July to September, 2021, we conducted a pilot project using thermally sensitive VHF radio collars to
answer three questions: (1) What causes SJAS to emerge in the morning (temperature, sunlight, or both);
(2) how much total time do SJAS spend above ground daily, and is this time related to temperature; and (3)
what temperatures cause SJAS to descend back into their burrows during the day? We developed a novel
approach to classify squirrels as above- or below-ground based on collar temperature and used this
classification to answer this question for two squirrels. For the time period of the study (i.e., mid- to late-
summer), antelope squirrels emerged from their burrows on average within 15 minutes of sunrise,
regardless of temperature. We found that for every 1 F increase in maximum daily temperature, squirrels
spent approximately 8-10 fewer minutes aboveground. Finally, squirrels retreated to their burrows when
daily temperatures reached approximately 89-91F. Our results were consistent with previous qualitative
observations of antelope squirrel behavior, as well as with a previous estimate of their critical upper
maximum temperature. Future studies would benefit from light loggers rather than temperature sensitive
collars to better time emergence and retreat, as well as a larger number of squirrels across a broader time
period.
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CONNECTIVITY CHALLENGES FOR LANDSCAPE-SCALE CONSERVATION THROUGH
THE LENS OF THE NATURAL COMMUNITY CONSERVATION PLANNING ACT

Heather Pert; CDFW; heather.pert@wildlife.ca.gov; Breanna Machuca, Carly Beck, John Dempsey,
Katrina Rehrer

The Western Riverside County Multiple Species Habitat Conservation Plan (Plan), developed through the
Natural Community Conservation Planning (NCCP) Act, is one of the largest conservation plans in the



nation, and encompasses approximately 1.26 million acres. The Plan provides protection for 146 species,
of which 33 are state and/or federally threatened or endangered. The California Department of Fish and
Wildlife's NCCP program provides a balance between regional protection and conservation of plants,
animals, and their habitats, while allowing for compatible economic development. The Plan creates a
defined structure for conservation on a landscape scale to conserve core habitat and support wildlife
connectivity through key movement corridors and habitat linkages within Western Riverside County. The
California Department of Fish and Wildlife and partnering wildlife agency, U.S. Fish and Wildlife Service,
provide the necessary support, direction, and guidance to streamline the permitting process to Natural
Community Conservation Plan participants. This poster provides an overview of critical wildlife linkages
and lessons learned on the challenges in assembling linkages in area under intense development pressure.
The TWS -Western Section conference is held in the heart of the Plan; this poster provides an opportunity
to create of awareness of this surrounding large landscape planning effort.
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PRELIMINARY COMPARISON OF GENETIC DIVERSITY IN THE ENDANGERED SAN
JOAQUIN KIT FOX (VULPES MACROTIS MUTICA) BEFORE VERSUS AFTER A MANGE
OUTBREAK

Sophie Preckler-Quisquater; Mammalian Ecology and Conservation Unit - UC Davis;
squisquater@ucdavis.edu; Katelyn Sanchez, Brian Cypher, Jaime Rudd, Deana Clifford, Stevi
Vanderzwan, Ben Sacks

The San Joaquin kit fox (SJKF; Vulpes macrotis mutica) is a federally endangered species. Today, fewer
than 5,000 individuals are thought to occur across their range, and the contemporary metapopulation is
distributed across three core regions and several smaller satellite populations. While anthropogenic habitat
loss is believed to be the fundamental cause of the historical decline of the SJKF, localized disease
outbreaks today proximately threaten remaining populations both demographically and genetically. For
example, in the last decade, sarcoptic mange has caused significant declines in a formerly abundant urban
SJKF population in Bakersfield. As part of a broader range-wide genomic study, we present data
comparing the genetic diversity of SJKF in Bakersfield before and after the mange outbreak. We used
reduced-representation genomic sequencing to compare population structure, landscape connectivity, and
local genetic diversity of historical SJKF individuals sampled prior to the mange outbreak (n = 57) as well
as of individuals sampled from the contemporary population (n = 95), focusing on both urban (n = 54) and
exurban (n = 98) regions.
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GENETIC CONTINUITY OF NORTH AMERICAN RED AND EASTERN WOLVES ACROSS
TIME AND SPACE

Cate B Quinn; University of California Davis; cbquinn@ucdavis.edu; Alberto Carmagnini, Laurent
Frantz, Benjamin Sacks

The endangered red wolf (Canis rufus) exists today in captive breeding facilities and a small re-introduced
population in North Carolina, USA. The remnant eastern wolf (Canis lycaon) is largely restricted to a
single population in Algonquin Provincial Park, Canada. The historical ranges of these two taxa were
broadly contiguous, suggesting that they could reflect a single ancestral species. Evaluating this hypothesis
based on modern genomes is difficult due to 20th century introgression of coyote (Canis latrans) ancestry
and a strong bottleneck associated with the founding of the captive red wolf population. Therefore, to
assess the genomic ancestry of these eastern forest wolves, we sequenced whole genomes of museum
specimens from wolves collected from their historical ranges during 1872–1941, before the eastward



expansion of coyotes.. PCAs, clustering assignments, and D-statistics indicated that red wolves historically
exhibited lower levels of coyote ancestry and higher genetic affinities with historical and modern eastern
wolves than their contemporary counterparts. These preliminary results suggest a need for re-examination
of red and eastern wolf relationships, as eastern wolves could harbor an underutilized source of genetic
diversity for red wolf conservation and visa versa.
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INBREEDING LEVELS IN HUMBOLDT MARTENS IN COASTAL OREGON BASED ON
WHOLE-GENOME SEQUENCING

Cate Q Quinn; University of California Davis; cbquinn@ucdavis.edu; Sophie Preckler-Quisquater, Katie
Moriarty, Benjamin Sacks

The coastal or Humboldt marten (Martes caurina humboldtensis) is a genetically distinct subspecies of the
Pacific Marten that historically occurred throughout the coastal forests of Oregon and California. The
known distribution of the Humboldt marten today is limited to four small and isolated populations that
together encompass <10% of the historical range. Low abundance and long-term isolation raise the
possibility that inbreeding depression threatens population viability in addition to more deterministic
threats such as habitat loss and predation. To investigate the extent of inbreeding, we sequenced whole
genomes of Humboldt martens from the smallest and most isolated population center in central Coastal
Oregon. We compared whole-genome heterozygosity, degree of genetic differentiation, and individual
levels of inbreeding based on runs of homozygosity to marten genomes from the larger, more continuous
population in the Cascades. These preliminary findings offer insight into the historical demographic
trajectory of the Humboldt Marten and the likelihood that anthropogenic fragmentation has resulted in
reduced fitness.

Poster Session   InPerson Presentation

 
CALIFORNIA AMPHIBIAN SKIN AND GUT MICROBIOMES COMPARED IN RESPECT TO
LIFE HISTORY

Raquel Reyes; San Francisco State University ; rreyes4@mail.sfsu.edu; Jaime Chaves, Vance Vredenburg

Batrachochytrium dendrobatidis (Bd) is the deadly fungal pathogen that causes chytridiomycosis in
amphibians.This disease attacks the skin and inhibits amphibians’ ability to respirate and osmoregulate,
leading to death. It is thought to be the leading cause of population declines and extinctions of amphibians
around the world. Amphibians have differing life histories. Some species hatch in waterways and
metamorphose into terrestrial adults, who then return to waterways to breed, while other species remain
terrestrial their entire lives. These differing life histories may be affecting the assemblage of their skin and
gut microbiome - both of which have been shown to influence an animals chances of becoming infected
with Bd, and its chances of survival if it does become infected. In this study microbiome swabs have been
taken of both the skin and cloacas of Ensatina eschscholtzii (25 terrestrial individuals ), Taricha torosa (27
individuals, 20 aquatic, 7 terrestrial), Taricha granulosa (27 individuals, 8 aquatic, 19 terrestrial), Rana
boylii (15 aquatic individuals), and Lithobates catesbeianus (15 aquatic individuals). All animals will also
be swabbed to test for Bd. The resulting microbiome assemblages will be analyzed to compare individuals
of the same species, individuals of different species with similar life histories, and individuals of different
species with different life histories. The similarities and differences of these assemblages can then be used
to determine if there are any links between these in individuals and populations that are suffering from Bd,
and used to help determine what factors may help amphibians survive this pandemic.
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BLACK OYSTERCATCHER NESTS SUCCESS WITH CALIFORNIA LEAST TERNS IN THE
SAN FRANCISCO BAY

David Riensche; East Bay Regional Park District; driensche@ebparks.org; BEN PEARL, SUSAN
RAMOS

“Tern Town”, located along the eastern side of the San Francisco Bay, provides island nesting habitat for
three special status species. Since 2015, and for a total of six breeding seasons, the endangered California
Least Tern (Sternula antillarum browni), the threatened Western Snowy Plover (Charadrius alexandrinus
nivosus) and species of special concern the Black Skimmer (Rynchops niger) have nested successfully, in
association with American Avocet (Recurvirostra americana) and Black-necked Stilt (Himantopus
mexicanus). On June 6, 2022 the Black Oystercatcher (Haematopus bachmani) which is uncommon within
its range and is typically limited to the rocky intertidal established a nest, on the island. Black
Oystercatchers have been documented nesting near gulls and terns (Sterna spp.) and are known to use their
bills to jab at other species chicks that wander into their territory. We witnessed no such incident, and this
is the first documented occurrence of oystercatchers successfully nesting and fledgling young with
California Least Terns. Diet trend data showed the oystercatchers forage on, in decreasing order of
abundance: Japanese Little-necked Clam, Ribbed Mussel, and Bent-nose Clam, Limpets. This site-specific
information on breeding Black Oystercatchers supports recovery plan tasks that are consistent with
managing habitat for near California Least Tern, Western Snowy Plover and Black Skimmer.
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BALD EAGLE (HALIAEETUS LEUCOCEPHALUS) NESTING TRENDS, MANAGEMENT AND
PUBLIC EDUCATION IN THE EAST BAY REGIONAL PARK DISTRICT

David Riensche; East Bay Regional Park District; driensche@ebparks.org; Sonja Gomez, Ashley Grenier,
Doug Bell

The Bald Eagle (Haliaeetus leucocephalus) is an Endangered Species Act success story. Illegal shooting,
habitat loss, and the pesticide DDT once threatened our national icon with extinction. Fortunately, the Bald
Eagle population has recovered due to numerous management efforts, and members of the public can now
view these birds in their natural habitats while learning about conservation. Specifically, within East Bay
Regional Parks, established bald eagle nests have been protected at Lake Chabot, Lake Del Valle, and
Ardenwood Historic Farm. Since 2012, sites have been monitored by staff and trained volunteers, and
interpretive programs have offered public education about bald eagles and their conservation. Analysis of
the data collected between 2012 and 2022 provides an overview of their nesting trends and impact of
human disturbance. The long-term breeding success of the Bald Eagles, occurring within the urban-
interfacing East Bay Regional Park District, has averaged 1.27 fledglings per nesting pair.
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THE IMPORTANCE OF OYSTER SHELLS IN THE NEST SITE SELECTION OF THE
WESTERN SNOWY PLOVER (CHARADRIUS ALEXANDRINES NIVOSUS)

David Riensche; East Bay Regional Park District; driensche@ebparks.org; Meredith L. Elliott

The Pacific Coast population of the Western Snowy Plover (Charadrius alexandrinus nivosus) is a
federally Threatened species and is a California Species of Special Concern. Knowledge about their nest
site selection requirements is important to this species’ management in the San Francisco Bay area. We



measured the percentage of sand, percentage of crushed oyster shells, number of shells, and total shell
surface area for 56 nests of Western Snowy Plover at the California Least Tern colony at Hayward,
California, over a 14-year period (2008-2021). Using pairwise t-tests, we compared these measurements to
those obtained from 56 randomly chosen non-nest sites. Results indicate that plovers select nest sites with
a greater percentage of crushed oyster shell substrate, more oyster shells, and a greater surface area of
shells than paired random sites. The contrast in the shell-related nest metrics (i.e., the difference between
the nest site and the paired site) showed significant, positive relationships with both hatching success and
number of fledglings using linear regression analysis. These results, supporting federal species recovery,
suggest that the Western Snowy Plover may improve their nesting success through oyster shell
enhancement, which may provide more camouflage for the eggs and chicks than locations with fewer
shells.
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DIETARY NICHE OVERLAP OF THE SIERRA NEVADA RED FOX AMONG COYOTE,
BOBCAT, AND MARTEN IN A HIGH ELEVATION ECOSYSTEM

Grace M Rosburg-Francot; UC Davis Mammalian Ecology and Conservation Unit ;
grosburgfrancot@ucdavis.edu; Cate B. Quinn, Cody M. Aylward, Tali Caspi, Benjamin N. Sacks

The Sierra Nevada red fox (SNRF), Vulpes vulpes necator, is a high elevation subspecies that historically
occurred throughout the Sierra Nevada and Cascade mountains of California and Oregon. Recently, the
distinct population segment in the Sierra Nevada was listed as Endangered under the U. S. Endangered
Species Act due to low population numbers and low genetic diversity. Despite this recent listing, little is
known about basic SNRF ecology, including diet and its overlap with other mesocarnivores in their
community. To help fill these gaps, we used DNA extracted from 924 mesocarnivore scats collected from
the Sonora Pass region to better characterize the diets of sympatric SNRFs, coyotes, bobcats, and martens.
We used metabarcoding whereby we performed multiplex PCR to amplify plant and vertebrate taxa from
food items using primers from chloroplast (trnL) and mitochondrial (12SV5) regions, respectively. We
analyzed data to assess what prey were likely of greatest importance to SNRFs during different seasons
and used Pianka's niche overlap index to quantify diet overlap among SNRFs, coyotes, martens, and
bobcats. Our results on key prey species, diet diversity, seasonal differences in diet, and dietary overlap
with potential competitors will provide basic ecological understanding fundamental to recovery planning.
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THE POWER AND PROMISE OF FECAL DNA IN WILDLIFE MANAGEMENT AND
CONSERVATION: LESSONS FROM 10 YEARS AND A THOUSAND TONS OF S_ _T

Ben Sacks; UC Davis Mammalian Ecology and Conservation Unit; bnsacks@ucdavis.edu;

As genomic technologies have advanced over the past decade, so too has the versatility of DNA-based
noninvasive methods for monitoring of wildlife populations. The Mammalian Ecology and Conservation
Unit (MECU) has partnered with state, federal, tribal, NGO, and other academic entities to develop and
apply both conventional and noninvasive genetic tools for a broad range of wildlife species. I review
noninvasive applications in particular, showcasing examples arising from our partnerships over the past
decade. I describe the use of emerging genomic tools to develop sensitive, high-resolution fecal DNA
assays to identify species, sex, and individuals of many species of carnivore, ungulate, rodent, primate, and
reptile. Along with new sampling designs, these tools have supported statewide and regional abundance
estimation studies and monitoring programs targeting game and nongame wildlife species, and have
enabled species distribution modeling, estimation of occupancy, and monitoring of abundance,
reproduction, longevity, genetic health, and hybridization affecting several endangered species, as well as



wildlife responses to wildfire. Metabarcoding technologies opened up opportunities to simultaneously
study diet and survey broadly for rare prey or plant species, pathogens, and parasites. The increasing
pressure on wildlife managers to meet demands of climate change warrants expanded use of noninvasive
genetic tools.
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GENETIC DIVERSITY OF THE ENDANGERED SAN JOAQUIN KIT FOX (VULPES
MACROTIS MUTICA) RELATIVE TO THE DESERT KIT FOX (VULPES MACROTIS SSP.)

Katelyn Sanchez; Texas A&M University; katelynsanchez327@gmail.com ; Sophie Preckler-Quisquater,
Stevi Vanderzwan, Brian Cypher, Jaime Rudd, Deana Clifford, Ben Sacks

Anthropogenic habitat fragmentation reduces gene flow, often resulting in small, isolated populations with
decreased genetic diversity. These impacts can make populations more susceptible to extinction through
environmental and genetic stochasticity. The San Joaquin kit fox (Vulpes macrotis mutica; SJKF) is
endemic to California and is currently listed as federally endangered. The desert kit fox (Vulpes macrotis
ssp.; DKF) occurs throughout most arid regions of the western United States and contains multiple
recognized subspecies. Little is known about the status of DKF but SJKF numbers are known to have
declined from historical levels. Gene flow between SJKF and DKF has not been investigated. Using 18
nuclear microsatellite loci, we conducted a preliminary investigation of these questions. We identified
lower heterozygosity and allelic richness in SJKF (n = 34; He = 0.54 ± SE = 0.05) than DKF (n = 31; He =
0.64 ± 0.06). We observed high genetic distance between the SJKF and DKF (FST = 0.15). Admixture
analyses provided no significant evidence of contemporary gene flow between SJKF and DKF. Future
research using Mojave samples from closer to the San Joaquin Valley and higher-resolution genomic
markers will enable more definitive conclusions.
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EXPLORING THE INTERACTIONS BETWEEN URBAN WILDLIFE, TICKS, AND PEOPLE IN
THE SAN GABRIEL VALLEY, CALIFORNIA, USA

Caleb Sandoval; California State Polytechnic University, Pomona; calebs@cpp.edu; Janel L. Ortiz, PhD,
Rhea Hanselmann, DVM, MPVM, PhD

A major way the intersection between people and wildlife may emerge is through ectoparasites,
specifically ticks, and their potential spread from urban wildlife to people and their pets. This project
explores the dynamics of potential risks for tick exposure, and related conflicts with urban wildlife along a
gradient of urbanization in Southern California. Camera traps are used to document the presence and
abundance of urban wildlife species and assess their potential as tick hosts. A drag cloth is used to detect
the presence and abundance of ticks, including their species and life stages. Finally, a survey of pet owners
will be deployed to gauge knowledge and perceptions surrounding outdoor recreation, urban wildlife, and
ticks. This information will be synthesized into a model depicting the estimated abundance of ticks and
potential urban wildlife host species at each sampling site to understand the potential risk for tickborne
disease transmission along the urbanization gradient. Preliminary data has been collected, and final results
will allow targeted outreach and education to minimize risks to human, veterinary, and wildlife health
within and around urban greenspaces.
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WILDFIRE AND WILDLIFE IN CONSERVATION AND FIRE PLANNING

Fraser Shilling; Dudek; fshilling@dudek.com;

Fire is a natural disturbance in California ecosystems and under normal conditions is beneficial to
maintaining these systems. Over the last few decades, fires have become more frequent, more intense, and
larger, due to climate change and human activities. I investigated the potential impacts to suitable habitat
(CDFW models) for several common and at-risk species in California during fires over the last 30 years.
At the state scale, a linear regression between 1991 and 2020 of annual burning of suitable habitat for mule
deer, bobcat, black bear, ringtail, and porcupine indicated that annual impact increased significantly from
0.2% to 1.5%, 0.2% to 1%, 0.26% to 2.5%, 0.2% to 1.2%, and 0.2% to 2%, respectively. This masks that
in 2020, impacts ranged from 4.5 to 6% of suitable habitat. At the scale of the San Diego County Multi-
Species Conservation Plan, there was no significant change in annual rates of burning for Mountain Lion
and American Badger habitat, but in individual years, the impact was as high as 33% (2007). These results
suggest that mammal conservation planning at state and municipal scales include fire impacts as a
potential source of loss and that fire planning include habitat protection as an important activity.
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STATE WILDLIFE ACTION PLAN 2025 UPDATE PLANNING TO SUPPORT CONSERVATION
AND MANAGEMENT OF SPECIES OF GREATEST CONSERVATION NEED (SGCN) IN
CALIFORNIA IN 2025-35

Nicole L Russell; California Department of Wildlife SWAP Program; Nicole.Russell@wildlife.ca.gov; Dr.
Junko Hoshi, Christina Sloop

The California Department of Fish and Wildlife's State Wildlife Action Plan (SWAP) Program is
conducting a collaborative expert, partner, and stakeholder engagement process to update the California
SWAP for 2025. This includes a series of at least 28 working sessions through 2024 to incorporate new
information and lessons learned since 2015, using the Open Standards for the Practice of Conservation.
Input received thus far (and shared here) via the working sessions includes details regarding how SWAP
2015 has been implemented by the Department and its partners, plus scoping recommendations for 2025,
such as the inclusion of new conservation targets and gaps that need to be addressed, plus updated
pressures and strategies. Engagement of external tribal representatives, scientists, restoration practitioners,
the public, and other stakeholders will largely commence in 2023, in order to hear from as many relevant
perspectives as possible. During FY 23/24, the SWAP Program will pilot the downscaling of SWAP 2015
strategies yet-to-be implemented, for the 2025 Update, and start drafting the 2025 Update. The draft 2025
Update will then go through an administrative review, followed by public review in spring 2025, before
the final version is submitted to the U.S. Fish and Wildlife Service by September 2025.
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HOARY BATS AND WIND ENERGY: CALCULATING FATALITY THRESHOLDS FOR
ADAPTIVE MANAGEMENT

Katrina Smith; California Department of Fish and Wildlife; katrina.smith@wildlife.ca.gov; Mark Hayes,
U.S. Fish and Wildlife Service

Recent analyses indicate that hoary bats (Lasiurus cinereus) may be at risk of significant population
decline due to fatalities from collisions with wind turbines (Friedenberg & Frick 2021; Rodhouse 2015).
However, uncertainty around hoary bat population estimates and wind energy buildout scenarios
complicates the development of adaptive management targets. Here, we offer a method for calculating a



fatality threshold based on the best available science. This scalable approach uses a nationwide annual
fatality target and current wind energy buildout to allocate hoary bat fatalities across wind energy facilities
based on their size, producing a per-megawatt fatality rate that might maintain a stable hoary bat
population. We relied upon the expert-derived population size estimates and growth rates reported in
Friedenberg and Frick (2021), estimated in the absence of mortality related to wind turbines. Finally, we
calculated the percent reduction in fatalities needed to meet this threshold at two facilities beginning to
implement adaptive management in the Altamont Pass Wind Resource Area. As wind energy scales up in
California and elsewhere, continued research and creative solutions will be needed to effectively mitigate
the potential adverse impacts of wind turbines on bat populations.
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THE IMPACTS OF WILDFIRE ON SPECIES COMPOSITION AND ACTIVITY PATTERNS OF
BATS IN NORTHERN CALIFORNIA

Amelia A Tauber; California State University, Sacramento & CDFW; ameliatauber@gmail.com; Ronald
M. Coleman, Scott D. Osborn

This project will utilize acoustic data collected for the California Department of Fish and Wildlife Bats and
WNS project, which installed 8 acoustic stations in Plumas and Tehama counties in the spring of 2021.
Three months after station installation, the Dixie Fire started. The Dixie Fire was the largest recorded
wildfire in California to date and burned 374,000 hectares- 209,000 hectares of which are classified as
high severity fire. Over the course of the wildfire’s spread, it encompassed three acoustic stations, came
within 1 mile of four stations, and within 3 miles of one station. The objective of this study is to improve
the understanding of how wildfires impact Northern California’s bat communities by analyzing acoustic
data collected before, during, and after the fire. I predict that the 15 species of bat that have been detected
thus far in the study region will vary in their responses to the disturbance caused by the wildfire, and that
species detection will vary before, during, and after the fire. I aim to make assessments by individual
species and foraging niche. I will also inspect how bat presence varies based on fire intensity, and how that
presence changes as the landscape recovers over time.
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HABITAT FEATURES AFFECTING THE OCCUPANCY OF THE LOS ANGELES POCKET
MOUSE (PEROGNATHUS LONGIMEMBRIS BREVINASUS) IN WESTERN RIVERSIDE
COUNTY, CALIFORNIA

Nicole M Tomes-Orlale; Santa Ana Watershed Association (MSHCP-BMP);
ntomes@biomonitoringrca.org; Melody Aimar, Andrea Campanella, Jennifer Hoffman

The Los Angeles pocket mouse (Perognathus longimembris brevinasus; LAPM), is a California Species of
Special Concern and Covered Species under the Western Riverside County Multiple Species Habitat
Conservation Plan (MSHCP). This plan has specific objectives to determine LAPM occupancy, suitable
habitat, and distribution. The MSHCP’s Biological Monitoring Program conducted a three-year live
trapping effort in four Core Areas from 2020-2022. We collected habitat data by conducting point-intercept
surveys and calculated percent cover for habitat variables on each trapping grid. Seven out of 63 grids
were occupied for all three years. On the grids occupied all three years, versus those that were never
occupied, there was more Lepidospartum squamatum (12% vs. 3%) and bare ground (61% vs. 12%), and
less Eriogonum sp. (1% vs. 6%) and litter (20% vs. 67%). These results suggest that Lepidospartum
squamatum and bare ground are important habitat features for the presence of LAPM. In 2023, we will
continue to contribute to our knowledge of suitable habitat by collecting habitat data in Core Areas where
suitable LAPM habitat appears to be present but where LAPM have not been detected in previous surveys.
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CHALLENGES FOR HAWAIIAN BIRDS

Alex X Wang; Hawaii Division of Forestry and Wildlife; alex.x.wang@hawaii.gov;

Hawaiʻi is well known as the extinction capital of the world. Isolated in the middle of the Pacific Ocean
led to great endemism on this archipelago for Hawaiian birds. Unfortunately 95 of 142 endemic Hawaiian
birds are now extinct. This poster will cover challenges to the most imperiled remainder, and give an
overview of both threats and recovery actions being implemented for each of these avian species. Species
covered will include the ʻAkikiki, ʻAkekeʻe, Puaiohi, Oʻahu ʻElepaio, ʻĀkohekohe, Kiwikiu, ʻĀkiapōlō'au,
Alawī, ʻŌmaʻo, Hawaiʻi ʻĀkepa and possibly seabirds such as ʻUaʻu, ʻAʻo, and ʻAkeʻake.
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FEWER CRUMBS LEFT BY CAMPERS REDUCE JAY DENSITY BUT NOT RAVEN DENSITY

William C Webb; Nomad Ecology; williamwebb35@gmail.com; Portia Halbert

We compared corvid density at campgrounds versus control plots at Big Basin Redwoods State Park to
gauge the effectiveness of corvid management in campgrounds. Steller’s Jays (Cyanocitta stelleri) and
Common Ravens (Corvus corax) are predators of the federally threatened and state endangered Marbled
Murrelet (Brachyramphus marmoratus). Most remaining murrelet nesting habitat at Big Basin occurs
within campgrounds or within 1 km of campgrounds. Historically, campgrounds provide human food and
other resources which attract corvids and contribute to corvid population growth. To address this,
California State Parks installed wildlife-proof trash receptacles and initiated a visitor compliance and
education program dubbed the “Crumb Clean Campaign”, beginning in 2005. Raven density did not
change significantly between 2003 – 2017 in campgrounds nor in control plots. Jay density did not change
in control plots but did decrease 87% in campgrounds. The large decrease in jay density at small spatial
scales in campgrounds contrasted with only slightly decreasing trends at larger spatial scales based on
regional abundance estimates. We hypothesized that management efforts were effective at the campground
scale for reducing jay density but not raven density due to the differences in range size between these two
species.
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THE CALIFORNIA BUMBLE BEE ATLAS: COMMUNITY SCIENCE TO SUPPORT NATIVE
POLLINATORS

Dylan N Winkler; California Department of Fish and Wildlife; dylan.winkler@wildlife.ca.gov; Hillary
Sardiñas, Leif Richardson

Bumble bees (genus Bombus) are a charismatic, widespread group of bees that are economically and
ecologically important due to their contribution to pollination of wild and crop plants. Habitat loss,
pesticide use, and climate change have negatively impacted many bumble bee species. While some species
appear to have stable populations, the IUCN considers 25 percent of North American bumble bee species
as threatened or endangered. There are 25 bumble bee species known from California. Six species are
identified as Species of Greatest Conservation Need (SGCN) by the California Department of Fish and
Wildlife, and four of those are currently candidates for listing under the California Endangered Species Act
(CESA). The California Bumble Bee Atlas (Atlas) is a community science initiative established to



systematically, non-lethally survey bumble bees throughout California to help quantify their persistence
and abundance. Launched in 2022, the Atlas trained over 200 volunteers and held 11 field training events
throughout the state. Atlas volunteers documented almost 3700 bumble bee observations of 22 species,
including four of the six SGCN species. In 2023, Atlas collaborators will continue to conduct surveys and
analyze bumble bee distributions across the state, efforts which will aid the targeted conservation of these
important pollinators.
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RESPONSE OF MOUNTAIN LIONS TO DOGS: IS THERE A DIFFERENTIAL
DISPLACEMENT AFTER CAPTURE WITH HOUNDS VERSUS BOX TRAPS?

Sierra Y Winter; UC Davis; swint010@ucr.edu; Dirk Van Vuren, Justin Dellinger, Winston Vickers

Hazing has been advocated as a non-lethal solution to human-predator conflicts, but the efficacy of hazing
is not well documented, especially in mountain lions. We used data on 76 mountain lions captured and
equipped with radio collars, 34 that were hazed with dogs and 42 that were not hazed (control), to
determine if hazing with dogs has potential for deterring mountain lions from returning to sites of conflict.
Distance from the capture site was similar for hazed and control mountain lions through 45 days following
release, except for a slightly greater distance for hazed lines shortly after release.  Almost all mountain
lions (94-98%) returned to within 6 km of the capture site during the 45 days following release, and most
(77-88%) returned to within 1 km, with no significant difference between hazed and control mountain
lions. Therefore, aside from a modest short-term effect, we did not find evidence that hazing with dogs in
association with a capture event is an effective method for displacing mountain lions from a conflict
location.
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THE EFFECTS OF NATIVE PERENNIAL COVER ON AVIAN PHYSIOLOGICAL INDICATORS
OF HABITAT QUALITY IN CALIFORNIA COASTAL PRAIRIE RANGELANDS

Madeleine A. Ybarra; Cal Poly Humboldt; may39@humboldt.edu; Matthew D. Johnson, Ximena Gil,
Elizabeth Porzig

Prescribed grazing management can have myriad effects on wildlife, with low to moderate grazing being
associated with an increased abundance of some, but not all, grassland birds. Specifically, the abundance
of grasshopper sparrows (Ammodramus savannarum) and savannah sparrows (Passerculus sandwichensis)
have been shown to be positively associated with both grazed grasslands and grasslands with a higher
percentage of native plant cover. However, relatively little work has occurred on these species in
California grasslands. Moreover, measures of abundance provide an incomplete assessment of habitat
quality for birds. Physiological and morphological measurements can help indicate environmental stress to
individual birds, which can then help reveal more information about habitat quality. To examine the effect
of native plant abundance on grassland bird stress, we sampled 70 individuals of each sparrow species on
6 California Coastal Prairie rangelands. We took morphological measurements to estimate body condition
and took blood samples for heterophil:lymphocyte (H:L) ratios. In order to quantify the amount of native
plant cover in a sparrow’s territory, we conducted vegetation surveys using the line-point transect method.
We used generalized linear mixed models to assess the relationship between avian physiological markers
and native perennial plants, and implications for rangeland management are discussed.
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