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Symposium Schedule 

 
8:15 – 9:00  Registration (coffee, continental breakfast provided - speakers load presentations) 
9:00 – 9:10  Opening remarks - Sac-Shasta Chapter; Jacquie Segersten ~ *Sierra Health Foundation 
 
Session 1 - Nature-Ecology Connections 
9:10 – 9:30 Diminishing Nature Connection: Trends and Consequences ~ Walker Abel, *Sierra 

Institute 
9:30 – 10:05 From principles to practice: The Earth Stewardship Initiative’s American River 

Parkway Demonstration Project ~ Alex Cole-Weiss & Ona Alminas, Yale School of 
Forestry & Environmental Studies et al. 

10:05 – 10:20 Break (coffee, snacks provided) 

Session 2 - Avifauna 
10:20 – 10:40 The occurrence and occupancy status of the California spotted owl on Sierra Pacific 

Industries’ lands in the Sierra Nevada of California ~ Kevin Roberts, Sierra Pacific 
Industries 

10:40 – 11:00 A nine-year summary of Swainson’s hawk foraging behavior in Yolo County, 
California ~ Hillary White, *H.T. Harvey & Associates 

11:00 – 11:20 Burrowing owl artificial nest box vegetation management ~ Emily Bacchini, SMUD; 
Becky Rozumowicz, Area West Environmental Inc. 

11:20 – 11:40 Bank swallow status on the Sacramento River – what’s the difference between 
threatened and endangered, and where do we go from here? ~ David Wright, CDFW 

11:40 – 12:30 Lunch (sandwiches on-site) 

Session 3 - Conservation Planning 
12:30 – 12:50 Species Banking – Piece of Cake? ~ Lucy Harrington, Westervelt Ecological Services 
12:50 – 1:10 Minimizing the reliance on compensatory mitigation through effective conservation 

planning for 17 imperiled species in the Central Valley ~ Hillary White, *H.T. Harvey 
& Associates 

1:10 – 1:30 Avian Protection and Management at PG&E; practical compliance with the Migratory 
Bird Treaty Act ~ EJ Koford, PG&E 

1:30 – 1:50 Sacramento Municipal Utility District’s pursuit of a programmatic Eagle Take Permit ~ 
Kim Crawford & Jose Bodipo-Memba, SMUD; Susan Sanders, AECOM 

1:50 – 2:10 Break (afternoon refreshments provided) 

Session 4 - Bay Delta  
2:10 – 2:30 The Greater Sandhill Crane TAC: A collaborative approach to crane conservation in 

the Delta ~ Rachel Gardiner, ICF International 
2:30 – 2:50 Blacklock Restoration Project in Suisun Marsh - 5 Years of post-breach monitoring ~ 

Kristin Garrison, DWR 
2:50 – 3:10 Emerging perspectives on salt marsh harvest mouse conservation and management 

- ducks, dikes, and demographics ~ Katie Smith, UC Davis & CDFW 

3:10 – 3:20 Break 

Session 5 - Habitat Management 
3:20 – 3:40 Fisher den use on managed forest in the Northern Sierras and Klamath Region ~ 

Michelle Schroeder, Sierra Pacific Industries 
3:40 – 4:00  Native perennial grassland restoration may not confer increased wildlife diversity or 

habitat utilization ~ Kristina Wolf, UC Davis 
4:00 – 4:20  Multi-benefit habitat restoration in the San Joaquin Valley: floodplain reconnection 

and conservation of the endangered riparian brush rabbit ~ Andrew Rayburn, River 
Partners 

4:20 – 4:30 Wrap-up 
*Thank you to our event sponsors!
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Presenter Abstracts 

Session 1: Nature-Ecology Connections     9:10 – 10:05 
 
DIMINISHING NATURE CONNECTION: TRENDS AND CONSEQUENCES 
 
Walker Abel, Sierra Institute, UC Davis Extension, 41151 Mendocino Pass Rd, Covelo, CA 95428 
(wwabel@ucdavis.edu) 
 
As a poet, my imagery is filled with alder trees, sagebrush, granite uprisings, and cutthroat trout idling in a 
mountain stream. Having spent much time among these living presences, merely evoking their image with 
words brings out rich resonance of emotion and association in me. But for someone who does not know 
these beings or the ecological contexts in which they reside, the images fall flat. They will not come alive 
in the mind and heart of the reader, which is the only way poetry can work. 

This issue goes beyond poetry to all matters of environmental concern, including the educational and 
advocacy goals of the Wildlife Society. Who will care that the track of a long-tailed weasel was spotted by 
a particular stream in the White Mountains, and that perhaps the integrity of that habitat is threatened by 
road-building or cattle-grazing? 

As long ago as 1993, author Robert Michael Pyle began to lament the "extinction of experience". If you 
never climb a tree as a child, that represents the extinction of a once commonplace experience; if you 
never see a long-tailed weasel, that also is the extinction of a particular experience. The extinction of a 
species is a real and measurable consequence. The extinction of an experience, however, also has 
consequences, albeit of a more intangible aspect. 

Ecopsychology in part looks at the consequences of a society in which fewer and fewer of its members 
have direct contact with the natural world. In his 1992 book about the national parks, Michael Frome 
wrote, “each succeeding generation accepts less and less of the real thing because it has no way of 
understanding what has been lost… each generation doesn't know what it's missing – it's as though eagle 
and osprey were never present.” 

Cultural factors of various kinds are conspiring toward this increasing disconnection from nature. For the 
long-term health of the earth, we must consider the consequences of this disconnection: that people are 
unlikely to care about something they have not met. 

 

FROM PRINCIPLES TO PRACTICE – THE EARTH STEWARDSHIP INITIATIVE’S AMERICAN RIVER 
PARKWAY DEMONSTRATION PROJECT 
 
Alex J. Felson1, Rush-yan Yen1, Alex Cole-Weiss1, 2, Ona Alminas1 
1Urban Ecology and Design Lab, Yale School of Forestry and Environmental Studies & School of 
Architecture, 370 Prospect Street, Room 101, New Haven, CT 06511 (acoleweiss@ucdavis.edu; 
osv.alminas@gmail.com) 
2Community Development Graduate Group, UC Davis, One Shields Ave, Davis, CA 95616  
 
Resilience of Earth’s ecosystems has plummeted with increased human activities, threatening ecological 
services essential to society.  Opportunity to redefine our relationship with Earth lies at the feet of society 
to reduce further risks from global transformation.  Using sustainability as a guiding principle, the Earth 
Stewardship Initiative (ESI) prioritizes application of ecological science to inform land planning for socio-
ecological systems, promoting resilience and investing in human and ecosystem well-being (Chapin et al. 
2011).  Through use of “designed experiments,” ecologists and biologists are actively engaged in the land 
planning and design process to study and shape project components alongside architects, designers, 
engineers, and others to better inform planning practices as humans continue to modify the landscape.  
“Cities that Work for People and Ecosystems” was the theme for a week of demonstration projects along 
the American River Parkway (ARP) at the 99th Ecological Society of America’s meeting August 9−15, 
2014.  The 29-mile long ARP serves as Sacramento’s socio-ecological system managed to balance 
competing needs for wildlife, habitat, water quality, flood control and recreation.  From urban planners, 
flood managers, architects, biologists, agency staff and others, ARP stakeholders and over 30 
international ecology and design graduate students collaborated with Yale designers across five 
ecological themes, forming the collective framework of applying ecological research in the design 
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process.  Design installations, hallway presentations and clustered working groups dominating the 
Sacramento Convention Center elevated the ARP project to a live collaborative demonstration of a 
process that engages people with diverse perspectives to manipulate a shared landscape and promote 
sustainable urban ecosystems. This fall, Yale urban ecological design students continue work with ARP 
stakeholders to formulate on-the-ground designs to promote flood resilience and species diversity, study 
response to fire and drought and improve human environments, including aesthetics, recreation and 
urban microclimates for long-term adaptive management of the ARP. We hope to initiate a discussion of 
how this integrated approach and design process could be translated for collaborative land planning, 
mitigation or restoration projects to further promote sustainability in a transforming world.  
 

 

Session 2: Avifauna     10:20 – 11:40 

THE OCCURRENCE AND OCCUPANCY STATUS OF THE CALIFORNIA SPOTTED OWL ON SIERRA 
PACIFIC INDUSTRIES’ LANDS IN THE SIERRA NEVADA OF CALIFORNIA 
 
Kevin Roberts, Sierra Pacific Industries, PO Box 680, Camino, CA 95709 (kroberts@spi-ind.com) 
 
The California spotted owl (Strix occidentalis occidentalis) (CSO) is a State of California Species of 
Special Concern, United States Forest Service and Bureau of Land Management sensitive species.  As 
such, though it may be sensitive to timber harvest, no Endangered Species Act protection measures are 
required on private lands other than the federal Migratory Bird Treaty Act and the California Fish and 
Game Code.  During the 2012 through 2014 spotted owl breeding season, five different watershed study 
areas within the Sierra Nevada on or near Sierra Pacific Industries (SPI) lands were intensively surveyed 
and inventoried for the California spotted owl.  A total of 225 square miles (582.5 km2) were included in 
these areas, with SPI owning 55% of the land base.  Sixty-two CSO territories made up of 112 adult owls 
were discovered and monitored with 61% of the sites occurring on SPI lands.  Over the three year 
monitoring period, 97% of the sites were occupied.  The density of occupied owl sites was 0.267 occupied 
territories per square mile (0.103 occ. terr/km2) and 0.498 adult owls per square mile (0.192 owls/km2).  
As these occupancy rates and densities are higher than most other ongoing studies of the California 
spotted owl, this managed landscape and the voluntary protection measures employed by SPI appears to 
be meeting the life requirements of these owls. 
 

A NINE-YEAR SUMMARY OF SWAINSON’S HAWK FORAGING BEHAVIOR IN YOLO COUNTY, 
CALIFORNIA 
 
Hillary M. White1, Patrick Reynolds1, John Sterling2, Scott Terrill1 
1H. T. Harvey & Associates Ecological Consultants, 1331 Garden Highway, Suite 310, Sacramento, CA 
95833 (hwhite@harveyecology.com)   
2Sterling Wildlife Biology, Woodland, CA 
 
The Swainson’s Hawk is a migratory raptor that was listed by the State as a threatened species under the 
California Endangered Species Act in 1983. Its population had declined in response to the loss of nesting 
and foraging habitat (and other factors, including impacts on the wintering grounds), precipitated by 
development and the conversion of land to agricultural uses considered unsuitable for the species. In 
response to land conversion and urban development, two conservation easements (totaling approximately 
700 acres) have been established in Yolo County, California. The goals of these easements are to maintain 
nesting habitat along a riparian corridor, provide foraging habitat consisting of row crops and other open 
spaces, and protect the hawks from activities on these properties that could result in take.  

In lieu of a more natural grassland setting, Swainson’s hawks have adapted well to foraging within 
agricultural areas, but not all crops are equally attractive because of their vegetative structure, timing of 
harvest, and other agricultural operations. Since 2006, H. T. Harvey & Associates, with funding from the 
City of Woodland, has conducted a Swainson’s Hawk foraging preference study on over 6,500 acres of 
contiguous properties to assess the foraging values of the established conservation lands compared to 
other lands in this agricultural matrix. The conservation easement properties are centered in the study 
area and all surveyed properties are within 1 mile of a known nesting corridor (Willow Slough). 
Throughout the nine-year period of this study, Swainson’s Hawks have consistently exhibited foraging 
behavior that correlates with their well-known affinity for particular croplands, namely alfalfa, wheat, and 
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row crops.  We will present the results of this ongoing study, discuss how the dynamic foraging behavior 
of Swainson’s Hawks is influenced by seasonal farming operations and yearly variation in weather, and 
describe the value of conservation easements that enhance foraging habitat in this rapidly changing 
landscape. 
 

BURROWING OWL ARTIFICIAL NEST BOX VEGETATION MANAGEMENT 
 
Emily Bacchini1, Becky Rozumowicz2 
1Sacramento Municipal Utility District, 6201 S Street, Mailstop B203, Sacramento, CA 95817 
(emily.bacchini@smud.org)  
2Area West Environmental, Inc. 7006 Anice Street, Orangevale, CA 95662 (becky@areawest.net) 
 
The Sacramento Municipal Utility District (SMUD), in coordination with Area West Environmental, Inc., 
has been utilizing a range of vegetation management options for wintering populations of Burrowing Owl 
(Athene cunicularia) at the SMUD Nature Preserve Mitigation Bank (Bank).  These management options 
are being reviewed to determine if managing vegetation at artificial nest boxes will encourage or 
discourage wintering owls to stay and breed, and to determine the benefits and drawbacks of different 
vegetation management methods.  Using the design in A Simple Artificial Burrow Design for Burrowing 
Owls by John Barclay, Burrowing Owl box construction at the Bank began September 7, 2011.  A total of 
two boxes were complete by October 2011; an additional seven boxes were constructed on July 9, 2012.  
Evidence of overwintering owls was observed in both 2011/2012 and 2012/2013, but no breeding owls 
have occupied the boxes since their construction. To encourage owls to stay and to reduce 
damage/obstruction to the burrows from grazing cattle, several vegetation management options were 
utilized.  Vegetation management included 1) allowing grass to vegetate the area and hand cutting the 
grasses twice per year 2) covering the area with gravel 3) covering the area with eucalyptus leaves, and 
4) covering the area with shredded bark. These options varied in effectiveness, cost, and ease of 
implementation.  Data collected to date has revealed additional research opportunities and possible future 
studies including substrate surface and burrow temperature monitoring. 
 

BANK SWALLOW STATUS ON THE SACRAMENTO RIVER – WHAT’S THE DIFFERENCE BETWEEN 
THREATENED AND ENDANGERED, AND WHERE DO WE GO FROM HERE?   
 
David Wright1, Greg Golet, Adam Henderson, Henry Lomeli, Ryan Martin, Joe Silveira, Danika Tsao, 
and the Bank Swallow Technical Advisory Committee – Research Subcommittee.  
1California Department of Fish and Wildlife, North Central Region, 1701 Nimbus Rd. Suite A, Rancho 
Cordova, CA 95670 (david.wright@wildlife.ca.gov) 
 
The bank swallow (Riparia riparia) was state-listed as a threatened species in 1989. Since 1986 the 
number of potential nesting burrows has been monitored almost annually along a crucial stretch of the 
Sacramento River that supports most of the state population of the species. These data constitute one of 
the most complete existing – and continuing – records of a population index of a listed species in the 
state.  A state Recovery Plan for the bank swallow was published in 1992. A Technical Advisory 
Committee for the species was convened in 2007 and produced a detailed Conservation Strategy in 2013 
(http://www.sacramentoriver.org/bans/).  Despite this attention, the bank swallow has not recovered along 
the Sacramento River.  We present monitoring data through 2014 showing the species declined yet 
further along the Sacramento River in 2010, and since then has not fully regained former numbers. It has 
been suggested that this species should be uplisted to endangered status, and we discuss the definitions 
and consequences of different listing categories.  Removal of rock revetment from Sacramento River 
banks and other recovery steps are discussed. 
 

Session 3: Conservation Planning     12:30 – 1:50 
 
SPECIES BANKING – PIECE OF CAKE? 
 
Lucy Harrington, Westervelt Ecological Services, 600 North Market Blvd., Suite #3, Sacramento, CA 
95834 (lharrington@westerveltecologicalservices.com) 
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Creating a conservation bank is easy if you have the right ingredients. Mix one part land, rich with 
endangered species, with two parts high connectivity, and cover with a layer of protective assurances and 
pretty quickly you have something that starts to sound a lot like cake - and who doesn’t love cake? Not so 
fast, the process can be way more complicated than that! Different cooks in the kitchen can lead to 
changes in recipes depending on your culinary training or your favorite ingredients.   

This presentation will take the audience through the ingredients and process of creating Dutchman Creek 
Conservation Bank, a CDFW and FWS species bank. It will discuss the different layers of bank 
establishment and how regulatory obligations, agency experience and state and federal emphasis can 
contribute to complexities in developing something that seems like it should be a piece of cake. 
 

MINIMIZING THE RELIANCE ON COMPENSATORY MITIGATION THROUGH EFFECTIVE 
CONSERVATION PLANNING FOR 17 IMPERILED SPECIES IN THE CENTRAL VALLEY 

 
Hillary M. White1, Ron E. Melcer Jr.2 
1H. T. Harvey & Associates Ecological Consultants, 1331 Garden Highway, Suite 310, Sacramento, CA 
95833 (hwhite@harveyecology.com)   
2Floodway Ecosystem Sustainability Branch, Department of Water Resources, Sacramento, CA 
 
Historically, the variability of annual flows and meander tendencies of the Sacramento and San Joaquin 
Rivers were responsible for the creation of complex ecosystems, hosting diverse wildlife and plant 
communities. These same river systems have provided ecosystem services and goods important to the 
economy of California. Activities such as flood management, water resource development, and agriculture 
have reduced river function and natural land cover extent through river impoundment, floodplain isolation, 
and bank stabilization. Recent legislation, indicative of a shift in public values, has directed land and 
infrastructure managers to consider improving riverine geomorphic function, riparian habitats, and native 
species populations while restoring the resilience and reliability of the flood management system of these 
river systems. Under the current paradigm of the Endangered Species Act, conservation planning occurs 
under established permitting mechanisms, in most cases after project alternatives have been developed 
and designed. Efficacy of these mechanisms is poorly understood, and in some cases mitigation actions 
fail to provide resources to species, or lead to incremental loss of habitats.  

To minimize the reliance on and need for compensatory mitigation, we set up a planning framework that 
integrates conservation and restoration potential with flood management objectives. This approach 
provides important and early consideration for the needs of 17 imperiled species within the Sacramento 
and San Joaquin River systems that may be affected by improvements to, and the operation of, the flood 
management system. To comprehensively address the needs of these species, we used the best 
available science and consultation with species experts to develop species-specific conservation plans. 
The conservation plans include conceptual models that outline the linkages between riverine geomorphic 
processes that create, sustain, and maintain the habitats for each species. The plans will inform the 
design of flood management infrastructure and the development of operations and maintenance practices 
prior to their implementation. This approach reduces the impacts to habitats and contributes to species 
recovery, rather than attempting to mitigate after impacts have been realized. We will present examples 
of these systemwide conservation plans and discuss opportunities to resurrect ecosystem processes and 
recover species through infrastructure improvement and long-term conservation actions.  
 

AVIAN PROTECTION AND MANAGEMENT AT PG&E; PRACTICAL COMPLIANCE WITH THE 
MIGRATORY BIRD TREATY ACT 
 
EJ Koford, Standards and Programs, Pacific Gas & Electric, 2730 Gateway Oaks Drive, Suite 220  
Sacramento, CA 95833 (EJKB@pge.com)  
 
Operating and maintaining an electric and gas system that serves 15,000,000 customers poses 
substantial challenges to efficiently comply with the Migratory Bird Treaty Act, various raptor protection 
regulations, and Fish and Game Code 3503 (nesting birds).  PG&E strives to implement an effective, 
legal, and consistent approach based on sound scientific and biological methods to protect and enhance 
avian resources and comply with both the letter and intent of applicable regulations.  This presentation 
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will describe and discuss the Avian Protection Plan, Special Purpose Utility Permit, Nesting Bird 
Management Guidance and Eagle Conservation Permits as implemented by PG&E to protect avian 
resources.  PG&E invites participants to share their knowledge and experiences with similar programs, as 
well as offer suggestions for improvements that will help PG&E and other utilities model consistent 
environmental leadership.  
 

SACRAMENTO MUNICIPAL UTILITY DISTRICT’S PURSUIT OF A PROGRAMMATIC EAGLE TAKE 
PERMIT   
 
Kim Crawford1, Jose Bodipo-Memba1, Susan D. Sanders2 
1Sacramento Municipal Utility District 6201 S Street, Mailstop B203 Sacramento, CA 95817 
(kim.crawford@smud.org, jose.bodipo-memba@smud.org) 
2AECOM, 2020 L Street, Suite 400 Sacramento, CA 95811 (Susan.Sanders@aecom.com) 
 
SMUD generates and distributes electricity to a service area that includes most of Sacramento County 
and a portion of Placer County. To serve its customer-owners with a reliable, non-carbon emitting energy 
source, SMUD operates the Solano Wind Project (Project) in the Montezuma Hills Wind Resource Area 
(MHWRA) in southeastern Solano County. The Project consists of 107 wind turbines with a generating 
capacity to serve 46,000 homes. In keeping with our commitment to environmental stewardship, SMUD 
has been actively working with the U.S. Fish and Wildlife Service (USFWS) since 2010 to reduce potential 
impacts of the Project on birds and bats, and is currently pursuing a programmatic eagle take permit 
under the Bald and Golden Eagle Protection Act. In 2013, SMUD adopted a Project-specific bird and bat 
conservation strategy and in 2014 finalized an Eagle Conservation Plan (ECP) for the Project.  

To date, no eagle fatalities attributable to Project operation have occurred since Phase I of the Project 
became operational in 2003. To estimate potential future eagle fatalities from the Project, the ECP relied 
on 13 years of data from seven post-construction fatality monitoring studies conducted at wind energy 
facilities in the MHWRA.  

Two golden eagle fatalities were detected during post-construction monitoring surveys at the MHWRA, 
and four incidental golden eagle fatalities (i.e., eagle carcasses detected at times or locations outside of 
the standardized carcass search surveys) were also recorded. Based on these data, and applying 
appropriate adjustments to correct for errors due to scavenger removal and searcher inefficiencies, the 
ECP conservatively estimated that Project operation could result in approximately 0.428 to 0.460 eagle 
fatalities per year. 

The ECP proposes an Eagle Conservation Strategy to avoid, minimize and mitigate for the impacts of the 
Project on golden eagle populations. As part of this strategy SMUD is working with the USFWS to 
develop appropriate compensatory mitigation to offset the effects of future eagle fatalities. SMUD also 
seeks to work collaboratively with the USFWS and possibly other operators at the MHWRA to create an 
adaptive management regime for implementing advanced conservation practices. 
 

 

Session 4: Bay Delta     2:10 – 3:10 
 
THE GREATER SANDHILL CRANE TAC: A COLLABORATIVE APPROACH TO CRANE 
CONSERVATION IN THE DELTA  
 
Rachel Gardiner, ICF International, 630 K Street Suite 400, Sacramento, CA 95814 
(rachel.gardiner@icfi.com) 
 
The Sacramento–San Joaquin Delta region (Delta region) is an important wintering area for the greater 
sandhill crane (Grus canadensis tabida), supporting approximately two thirds of the Central Valley 
population during winter months. Greater sandhill cranes have suffered substantial habitat loss over the 
past thirty years in the Delta region due to the conversion of suitable crop types to vineyards and 
orchards. Because cranes in the Delta region forage almost entirely on privately owned agricultural lands, 
they are subject to both short-term habitat loss (agricultural conversion) and long-term habitat loss 
(urbanization and permanent effects of climate change). Although the greater sandhill crane is listed as 
threatened under the California Endangered Species Act, a recovery plan for the species has not been 
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finalized, and no guidance document exists to provide scientifically sound information regarding threats, 
conservation objectives, and best management practices. A strategy to conserve and manage Delta 
region lands is essential to ensure the persistence of greater sandhill cranes in this area. 

In November 2013, the Greater Sandhill Crane Technical Advisory Committee (Crane TAC) was formed 
to address crane conservation in the Delta region. The Crane TAC is a coalition of state and federal 
agency staff, land managers, crane biologists, non-governmental organization personnel, and wildlife 
ecologists. The Crane TAC aims to foster the collaborative long-term conservation and recovery of 
greater sandhill cranes by identifying and recommending monitoring and research; providing guidance on 
habitat protection, restoration, and management; and promoting outreach and education. 

One priority of the Crane TAC is to develop a Delta region conservation strategy for the greater sandhill 
crane. The conservation strategy will identify and present recommended actions for private and public 
landowners to improve greater sandhill crane habitat in the Delta region. This will be a living document to 
be updated by the Crane TAC as new information is available and as conservation and management 
actions are implemented. The methods and recommendations described in the strategy will be 
incorporated into a state-wide conservation strategy for greater sandhill crane and ultimately provide a 
template for developing a greater sandhill crane recovery plan.  
 

BLACKLOCK RESTORATION PROJECT IN SUISUN MARSH - 5 YEARS OF POST-BREACH 
MONITORING 
 
Kristin Garrison, Department of Water Resources, 3500 Industrial Boulevard, West Sacramento, CA 
95691 (Kristin.Garrison@water.ca.gov) 
  
The Blacklock Restoration Project in Suisun Marsh is a 70 acre site in which tidal flow was restored to 
managed wetlands by the Department of Water Resources.  The objectives of this project are to increase 
the amount of tidal brackish wetlands to aid in the recovery of listed species and to improve the 
understanding of tidal marsh restoration through collaborative science.  There is a 10 year monitoring 
period following breaching of the levee in 2006.  Data on 15 parameters was collected and analyzed to 
evaluate progress towards meeting these objectives.  Monitoring results for years 1 – 5 include:  an 
average elevation increase of 0.3 ft; total channel length increased by 26%; methyl mercury 
concentrations in water, sediment, and fish tissue were, overall, higher immediately post-breach and 
decreased to lower concentrations within 2 years; there were similar concentrations of dissolved oxygen 
within the restored area and adjacent slough; vegetation cover decreased by less than one acre and the 
growth rate of common reed (Phragmites australis) is double the rate of native species; there is a diverse 
range of avian species using the site.  Lessons learned from this project will aid future tidal restoration 
projects by potentially lowering costs while still gaining valuable scientific information.  For example, 
surface elevation tables and cryogenic core sampling were found to be ineffective ways to measure 
accretion in highly subsided unvegetated areas due to scour.  Thousands of acres are planned for tidal 
restoration in the Delta and Suisun Marsh over the next 10 years.  Future tidal restoration projects will 
benefit from the sharing of these monitoring results.        
 

EMERGING PERSPECTIVES ON SALT MARSH HARVEST MOUSE CONSERVATION AND 
MANAGEMENT - DUCKS, DIKES, AND DEMOGRAPHICS 
 
Katherine Smith, UC Davis and California Dept. of Fish and Wildlife, 1328 Empire Street, Fairfield CA 
94533 (ratsmith@ucdavis.edu) 
 
Conservation and management of the salt marsh harvest mouse (Reithrodontomys raviventris) has long 
focused narrowly on presence/absence data.   This project is delving deeper into the population 
dynamics, habitat use and behaviors of the salt marsh harvest mouse than has ever been 
attempted.  Through monthly trapping in paired tidal and managed wetlands, and quarterly diet and 
habitat use assessments we are working to build a more complete picture of this endangered 
species.  We are specifically looking to improve multispecies management by identifying waterfowl 
management practices that favor salt marsh harvest mouse conservation. 
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One year into this three year study has yielded exciting preliminary results.  During monthly trapping we 
have seen marked differences in capture rates across seasons with the highest occurring, surprisingly, 
during the winter.  We have also seen interesting trends in population structure, with sex ratios varying 
across months. Finally, by trapping during the winter we were able to confirm that mice do not vacate 
managed marshes during the fall flood up, but remain in flooded wetlands even in the absence of 
emergent land close by.  The diet assessment has shown that often salt marsh harvest mice choose 
foods that are highly preferred by ducks over those we presume they prefer based on trapping data. 
Through the use of radio telemetry we have observed interesting trends in habitat use, such as mice 
using vegetation types traditionally thought to be poor quality (such as common reed, Phragmites 
australis) when pickleweed (Salicornia virginica) is widely available.  We have also documented salt 
marsh harvest mice using a variety of nest types as well as underground refuges, both self made and 
appropriated from other species. The emerging perspective on the salt marsh harvest mouse is that it is a 
much more dynamic species than historical research has revealed, and our management must be equally 
dynamic. 
 

 

Session 5: Habitat Management     3:20 – 4:20 
 
FISHER DEN USE ON MANAGED FOREST IN THE NORTHERN SIERRAS AND KLAMATH REGION 
 
Michelle Schroeder, Sierra Pacific Industries, 2849 Northgate Dr., Chico, CA 95973 (mschroeder@spi-
ind.com) 
 
The fisher (Martes pennanti) is a species of special concern in California and a candidate for the 
Endangered Species Act. Den structures are required for survival and reproduction, and are often 
considered a limiting factor on managed forestlands. From 2006-2013, we identified 148 fisher 
reproductive dens using radio telemetry on or near Sierra Pacific Industries' land in the northern Sierras 
and Klamath region as part of two cooperative wildlife studies.  The dominate tree species used by 
denning females was black oaks (Quercus kellogii) (n=70, 47%), followed by Douglas fir (Pseudotsuga 
menziesii) (n=28, 19%). Live trees were used more often than dead trees (57% vs 43%), with the majority 
of live trees being hardwoods while dens in conifers tended to be snags. The average DBH was 80.02 cm 
(sd=34.3).  Stand age at den sites averaged 111 years old (sd=61). Dens sites were associated with high 
canopy cover (80%, sd=16). Other important habitat elements were the relative abundance of downed 
logs and large woody debris. Understanding den use by fishers can help landowners develop 
management guidelines that maintain critical habitat elements. Analyses of fisher habitat relations at 
various spatial scales are ongoing.  
 

NATIVE PERENNIAL GRASSLAND RESTORATION MAY NOT CONFER INCREASED WILDLIFE 
DIVERSITY OR HABITAT UTILIZATION 

 
Kristina M. Wolf1, Roger Baldwin2, Ryan Barbour3 
1Graduate Group in Ecology, Plant & Environmental Sciences, UC Davis, One Shields Ave, Davis CA 
95616 (kmwolf@ucdavis.edu) 
2Department of Wildlife, Fish and Conservation Biology Cooperative Extension, UC Davis, One Shields 
Ave, Davis CA 95616 
3UC Davis, One Shields Ave, Davis CA 95616 
 
In California’s Central Valley, 98% of native grasslands have been destroyed or degraded due to weed 
invasion, farming, development, and habitat fragmentation. Grassland restoration is often assumed to 
provide a host of ecosystem services, including improved wildlife habitat, and therefore result in higher 
wildlife abundance and diversity relative to unrestored and invaded grasslands. We compared relative 
wildlife utilization at paired restored and invaded annual (unrestored control) grasslands at four locations 
in Yolo and Sacramento Counties using live traps, camera traps, snake boards, and observational 
surveys in the spring, summer, and fall of 2014. Restored sites were planted with native perennial 
grasses 10-20 years ago but in general are heavily invaded with Mediterranean annual grasses and 
forbs. Control sites contained similar non-native plant assemblages but did not have any native grass 
cover. In general, mouse, vole, and snake utilization and diversity were higher at control relative to 
restored sites in both spring and summer. Summer raptor surveys revealed greater utilization, species 
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diversity, foraging time, and attack rates at control sites as well, likely in response to greater rodent and 
snake abundance. Within sites, species-specific responses correlated with vegetative cover and percent 
bare ground. For example, Peromyscus maniculatus (native deer mouse) was associated with high bare 
ground and low vertical cover, regardless of site type (restored vs. control). Results from continued 
seasonal monitoring through winter 2016 may aid in clarifying goals and methods of restoration, but 
current preliminary results suggest that restoring native perennial grasslands in California may actually 
reduce some wildlife utilization and diversity, suggesting a more nuanced approach is required for the 
restoration of wildlife biodiversity. 
 

MULTI-BENEFIT HABITAT RESTORATION IN THE SAN JOAQUIN VALLEY: FLOODPLAIN 
RECONNECTION AND CONSERVATION OF THE ENDANGERED RIPARIAN BRUSH RABBIT 
 
Andrew P. Rayburn, Julie Rentner, Stephen Sheppard, Jeff Holt 
River Partners, 580 Vallombrosa Ave., Chico, CA, 95926 (arayburn@riverpartners.org)  
 
Habitat restoration projects in California’s Central Valley are increasingly implemented to support 
conservation of threatened and endangered wildlife species. In flood-prone regions, or in regions targeted 
for floodplain reconnection, innovative conservation strategies are required to accomplish wildlife 
conservation objectives when species experience negative effects from flooding. At the confluence of the 
San Joaquin and Tuolumne rivers, large-scale floodplain reconnection and habitat restoration projects are 
underway that include the state- and federally-listed endangered riparian brush rabbit (Sylvilagus 
bachmani riparius; RBR) as a conservation focus. RBR are found in thick, brushy cover along rivers and 
tributaries in the Central Valley. Due primarily to habitat destruction, the few remaining wild populations 
are small, narrowly restricted to scattered habitat fragments, and at a high risk of extinction due to 
demographic and environmental stochasticity including fire and flooding. To buffer this species against 
extinction, RBR were reintroduced to the San Joaquin River NWR by the Endangered Species Recovery 
Program as part of a controlled propagation program concomitant with large-scale habitat restoration 
efforts by River Partners. Since the SJRNWR experiences periodic flooding and RBR are extremely 
susceptible to these events, elevated refugia (a.k.a. bunny mounds) were also constructed to offer rabbits 
and other wildlife vegetated high ground to which they could retreat during floods. These mounds were 
planted with dense, shrubby native plant communities designed to offer rabbits shelter from predators and 
foraging opportunities. Recent flood events have demonstrated that these mounds are successful at 
increasing RBR survival at the SJRNWR, and as a result a similar approach is underway at Dos Rios 
Ranch, a 2,100 acre riparian restoration project located across the San Joaquin River from the SJRNWR. 
Formerly floodplain farmland, Dos Rios Ranch is currently being restored in phases by River Partners to 
support a suite of threatened and endangered wildlife species including RBR. A mosaic of native 
communities that favor RBR and other species is being planted across the site, and elevated refugia are 
being constructed to ensure compatibility between RBR conservation and floodplain reconnection goals. 
These efforts serve as a model for multi-benefit restoration that is transferable to other regions and 
species. 
 

mailto:arayburn@riverpartners.org

