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Presenter
Warm Springs Unit, a 719  acres parcel of alkali grassland with vernal pools is located in Fremont, Alameda County, CA.  The site is owned and managed by Don Edwards San Francisco Bay National Wildlife Refuge. 
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Presenter
Warm Springs is managed by U.S. Fish and Wildlife Service to provide habitat to several endangered and special status species, including burrowing owls (BUOW; Athene cunicularia hypugaea).  Warm Springs is home to the federally endangered vernal pool tadpole shrimp ( Lepidurus packardi) and Contra Costa goldfields (Lasthenia conjugens), and the federally threatened California tiger salamander (Ambystoma californiense). While the habitat management plan at Warm Springs includes management that improves BUOW habitat, management focuses primarily on the Trust species of the Refuge and their habitat. The Refuge recognizes the need for BUOW specific habitat management actions but these are lower in the priorities list because they are not federally listed and due to lack of resources they cannot be accomplished without extra funding and personnel work hours. 



• Improve vernal pool habitat
• Keep upland grass short 
• Increase CA ground squirrel activity
• Control weeds throughout the site

CA Ground squirrel activity 

Rotational grazing program
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The Unit is divided in 10 pastures. The rotation of cattle among pastures is determined primarily by the needs of vernal pool species with Federal listed status. BUOW needs are taken also into account.



Challenges associated with vegetation management

• Weeds proliferate on disturbed soils like burrow mounds
• Cows will not eat certain weeds especially when grass is available
• The Refuge weed management effort often cannot meet the timing 

requirements for BUOW nesting habitat management
• Effective vegetation management efforts require extensive BUOW 

monitoring
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At Warm Springs, BUOW have been observed to prefer the recently grazed fields for nesting.   However, not all fields can be grazed down in the winter to optimize BUOW nesting habitat.  Some fields will be reserved for summer and fall grazing each year. Extensive weed infestation on pastures with history of higher soil disturbance, especially when not grazed for some period, can further alter the low vegetation structure and encroach upon BUOW nesting sites. Several high-priority weeds for management at Warm Springs tend to form dense stands of tall vegetation (> 3 ft) that deteriorate BUOW habitat either by reducing visibility of predators or clogging the entrances of the burrows. Timing of management is very important for BUOWs. While the Refuge has a weed management plan, due to work power limitations the weed management needs associated with BUOW habitat enhancement cannot be met on a timely fashion.  



Solution:  Management Agreement that focuses on BUOW 

• Funder: SCVHA
• Land management Agency: USFWS
• Execution: SFBBO (with Refuge support) 



Focused Vegetation management for 
BUOW nesting habitat 

Weed whacking a 20m radius around historic 
active burrows early in the breeding season to 
maintain a lower than 6’’ vegetation height

Weed whacking large infestations 
of tall weeds close to active 
burrows to improve visibility of 
predators
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Please feel free to add or replace pictures



Foraging habitat enhancement:
Rock piles installation 

Install rock piles to attract small rodents and reptiles which are highly nutritius 
prey for Burrowing owls



Foraging habitat enhancement:
Creation of vegetative islands/hedgerows



Creation of new nesting habitat

Installed 13 dirt piles to improve BUOW nesting habitat and encourage higher ground squirrel 
activity
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We installed 13 dirt piles to improve BUOW nesting habitat and encourage higher ground squirrel activity



Installation of artificial burrows 

Presenter
We installed 10 artificial burrows



Use of artificial burrows

Presenter
Please consider including fresh and nice pictures form cameras with owls showing use of installed burrows. 



Rigorous monitoring of breeding BUOWs allows for 
adaptive management 

• In 2015 and 2016, 85 volunteers spent 459 hours 
on BUOW surveys and habitat management
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-2 transect surveys in the breeding season to scan the whole site for BUOW nests. Well trained volunteers are used too
-Point surveys to identify nesting status and other breeding behavior info on nesting sites
-Motion triggered cameras to improve our data on fledging success. 
Banding
This is a nice opportunity to talk about  how funding from SCVHA is amplified through volunteer participation. Volunteers need coordination though



Banding of owls allows us to understand regional 
connectivity, survival and reproduction

Photo by Mike Bolte



Predator control: a necessity  

USDA Aphis team is conducting predator control. The installation of motion censor cameras has 
helped us identify predation risks and coordinate with the APHIS team
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Another factor that negatively impacts BUOW breeding success is predation. Feral cats are known BUOW predators and have been observed at Warm Springs regularly.  Nonnative red fox is also documented as a BUOW predator. The SCVHA provides funding for a predator control program executed by USDA Aphis. SFBBO and Refuge personnel coordinate with them and share information for a more a successful implementation.  



2017 season so far



Conclusions and future directions

• Increased management actions
• Newly installed artificial burrows 
• Installed dirt mounds
• Rock piles 
• Vegetation islands
• Predator control

• Increased monitoring efforts
• Cameras on burrows
• Volunteer hours
• Biologist focal observations
• Most owls and young banded at Warm Springs



Questions?
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