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Space use contributed to the emergence          
of carnivorous squirrels in a vole boom year 
LONG-TERM STUDY ON CALIFORNIA GROUND SQUIRRELS

• Biologists have long recognized the importance of two native 
rodent species – California ground squirrels (Otospermophilus 
beecheyi) and voles (Microtus c. californicus) – as important 
ecosystem engineers in California ecosystems. 

• In the twelfth year of a long-term study, we observed California 
ground squirrels shift their diets from primarily granivorous to 
actively consuming vole prey for the first time. 

• To study this, we documented vole abundance and space use at 
Briones Regional Park and across the state of California.

INTRODUCTION RESULTS – VOLE POPULATION BOOM!

FIELD AND DATA COLLECTION METHODS
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• In this study, we extracted reports of California vole 
sightings from iNaturalist between September 2014 
through August 2024 at Briones and statewide.

• In 2024, we recorded all sightings of novel behaviors 
associated with the hunting, killing, and consuming of 
voles by ground squirrels from June 10th to July 30th.

• Our team live-trapped, marked and released squirrels to 
enable their behavioral observations using binoculars.

• We recorded Global Positioning System (GPS) points of 
active squirrel and vole burrows to assess spatial overlap.
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Figure 4. Burrow density GPS points collected at Briones Regional Park. A) California vole burrow 
density. B) California ground squirrel burrow density.

RESULTS – HUNTING OVERLAPS WITH BURROW LOCATIONS

IMPLICATIONS AND FUTURE DIRECTIONS

• Our data suggests that that the rapid population 
increase of California voles promoted the novel 
emergence of hunting by California ground squirrels.

• Our findings reveal important associations between 
this unusual peak in vole numbers, close spatial 
proximity between voles and squirrels. 

• Spatial overlap with a locally abundant prey in a 
boom year likely contributed to the emergence of 
unusual dietary shift by a granivorous mammal.

• Future studies will investigate the impacts of 
carnivory behavior of the squirrel population.

CONCLUSIONS
• California vole sightings reported on iNaturalist fluctuated over time and were 

especially high at Briones Regional Park than across the state in 2024 (Fig. 2). 
• In 2024, reports exceeded those from the past decade and the peak in vole 

abundance was seven times greater than the 10-year average (Fig. 3).
• Squirrel and vole burrow locations overlapped to some degree (Fig. 4).
• Most vole-squirrel interactions observed in areas of high squirrel burrow 

densities, especially in open areas with low ground and tree cover (Fig. 4).

Figure 3. Monthly reports of California vole sightings on 
iNaturalist from 2014 to 2024.

Figure 1. A) California ground squirrel and B) vole burrows at Briones Regional Park. 
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Figure 2. Vole sighting heat maps from 2020 to 2024. 
Data extracted from iNaturalist.
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