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Study ObjectivesStudy Objectives



 

Confirm that ground squirrels readily visit bait Confirm that ground squirrels readily visit bait 
stations and are not bothered by camera trapsstations and are not bothered by camera traps



 

Test that MGS can be detected using camera traps Test that MGS can be detected using camera traps 
throughout the active seasonthroughout the active season



 

Compare the effectiveness of camera traps in Compare the effectiveness of camera traps in 
detecting ground squirrel presence vs. livedetecting ground squirrel presence vs. live--trappingtrapping



 

Determine if MGS and RTGS are readily Determine if MGS and RTGS are readily 
distinguishable using camera traps?distinguishable using camera traps?



 

Determine if MGS marked with unique shave Determine if MGS marked with unique shave 
patterns were distinguishable using camera trapspatterns were distinguishable using camera traps



ApproachApproach


 

Record ground squirrel presence using liveRecord ground squirrel presence using live-- 
traps and camera trap systems (100 livetraps and camera trap systems (100 live--traps traps 
versus14 cameras per grid) at conventional versus14 cameras per grid) at conventional 
840 x 105 m grids840 x 105 m grids



 

Survey for 5 consecutive days (2 days preSurvey for 5 consecutive days (2 days pre-- 
baiting) with livebaiting) with live--traps followed by camera traps followed by camera 
trappingtrapping



 

Monitor MGS presence from FebMonitor MGS presence from Feb--June using June using 
camera traps (camera traps (CosoCoso [2], WEA [8], Goldstone [2], WEA [8], Goldstone 
[4], Fort Irwin [2])[4], Fort Irwin [2])



 

Compare relative detection probability rates Compare relative detection probability rates 
from livefrom live--trapping vs. camera traps (April [4] trapping vs. camera traps (April [4] 
and May [4])and May [4])











Summary Camera Trap ResultsSummary Camera Trap Results



 

Surveyed sixteen grids in 2010 using camerasSurveyed sixteen grids in 2010 using cameras


 

Documented MGS, AGS, and RTGS presence at one Documented MGS, AGS, and RTGS presence at one 
or more locationsor more locations



 

Documented general visitation timesDocumented general visitation times


 

Documented multiple visitations/day for all ground Documented multiple visitations/day for all ground 
squirrel speciessquirrel species



 

Documented intraDocumented intra-- and and interspecificinterspecific interactionsinteractions


 

Documented individual/group behaviorDocumented individual/group behavior


 

Documented nonDocumented non--target speciestarget species



MGS Presence Using CamerasMGS Presence Using Cameras

 CosoCoso (Mar) (Mar) –– did not detect MGS at camera did not detect MGS at camera 
stationsstations

 Ft Irwin WEA (Feb and Apr) Ft Irwin WEA (Feb and Apr) –– MGS camera MGS camera 
detections at five of eight study sitesdetections at five of eight study sites

Goldstone DSCC (May) Goldstone DSCC (May) –– no MGS camera no MGS camera 
detectionsdetections

 Ft Irwin proper (Jun) Ft Irwin proper (Jun) –– RTGS detections in RTGS detections in 
both study sites both study sites 



Sample Camera Trap Data: Sample Camera Trap Data: 
Mohave Ground SquirrelsMohave Ground Squirrels







WhiteWhite--Tailed Antelope Ground SquirrelsTailed Antelope Ground Squirrels





RoundRound--Tailed Ground SquirrelsTailed Ground Squirrels







IntraIntra--//InterspecificInterspecific InteractionsInteractions



Sample Camera Trap Data: Sample Camera Trap Data: 
Examples of NonExamples of Non--Target Species DetectionsTarget Species Detections



Age and no. observedAge and no. observed MGSMGS AGSAGS RTGSRTGS MGS/AGSMGS/AGS

Single juvenileSingle juvenile xx xx xx xx

Single adultSingle adult xx xx xx xx

Single juvenile/adult Single juvenile/adult xx xx xx ------

Multiple juvenilesMultiple juveniles x (up to 3)x (up to 3) x (up to 5)x (up to 5) ------ ------

Multiple adultsMultiple adults x (up to 2)x (up to 2) x (up to 5)x (up to 5) ------ ------

Single juvenile/Single juvenile/
multiple adultsmultiple adults

------ x (up to 3)x (up to 3) ------ ------

Single adult/Single adult/
multiple juvenilesmultiple juveniles

x (up to 3)x (up to 3) x (up to 5)x (up to 5) ------ ------

Multiple adults/juvenilesMultiple adults/juveniles ------ x (up to 3/4)x (up to 3/4) ------ ------

Patterns of Ground Squirrel Patterns of Ground Squirrel 
Camera DetectionsCamera Detections



Cameras vs. Live TrappingCameras vs. Live Trapping 
April 2010April 2010

Grid Grid 
NameName

LiveLive--Trap DetectionsTrap Detections
(no. MGS)(no. MGS)

markedmarked

Camera DetectionsCamera Detections
(min. no. MGS)(min. no. MGS)

marked/unmarkedmarked/unmarked

Camera DetectionsCamera Detections
(min. no. MGS)(min. no. MGS)

unmarkedunmarked
Grid 29Grid 29 2F2F 1F    /     3F1F    /     3F 4F4F

Playa Playa 
RoadRoad

1F, 1M1F, 1M 1F, 1M /     1F1F, 1M /     1F 2F, 1M2F, 1M

S. Road S. Road 
NorthNorth

4F, 4M4F, 4M 4F, 3M /  1F, 1M4F, 3M /  1F, 1M 4F, 3M4F, 3M

Cholla Cholla 
GardenGarden

2F2F 1F   /  2F, 1M1F   /  2F, 1M 2F, 1M2F, 1M

TotalTotal 9F, 5M9F, 5M 7F, 4M/  7F, 2M7F, 4M/  7F, 2M 12F, 5M12F, 5M



April Detection Rates April Detection Rates 

 Cameras with Cameras with 
detections = 28/56detections = 28/56

 CameraCamera--days with days with 
detections = 76/280detections = 76/280

 Total visitations = Total visitations = 
440 (95, 14, 174, 440 (95, 14, 174, 
157)157)

 Traps with captures Traps with captures 
= 20/400= 20/400

 TrapTrap--days with days with 
captures = 24/2000captures = 24/2000



Advantages of Camera TrapsAdvantages of Camera Traps

Detect MGS if they are present at similar or Detect MGS if they are present at similar or 
greater effectiveness as livegreater effectiveness as live--trapstraps

Does not require specialized qualifications/Does not require specialized qualifications/
permits to operatepermits to operate

NonNon--invasive technique that is not limited by invasive technique that is not limited by 
weather conditions  weather conditions  

Documents activity patterns of animalsDocuments activity patterns of animals
 Records multiple visitations per day by animalsRecords multiple visitations per day by animals
Documents intraDocuments intra--//interspecificinterspecific behavioral behavioral 

interactionsinteractions



Advantages of Live TrappingAdvantages of Live Trapping

 Collect definitive demographic data: sex, age, Collect definitive demographic data: sex, age, 
reproductive conditionreproductive condition

 By marking animals, gain an indication of By marking animals, gain an indication of 
abundanceabundance

 Trapping is essential to obtain tissue samples Trapping is essential to obtain tissue samples 
for genetic work or to radiofor genetic work or to radio--tag individualstag individuals

 It all depends on your objectivesIt all depends on your objectives



Possible Future Use of Camera TrapsPossible Future Use of Camera Traps



 

Determine the number of camera trap systems Determine the number of camera trap systems 
needed to fully sample conventional grid to needed to fully sample conventional grid to 
directly compare with livedirectly compare with live--trapping surveystrapping surveys



 

Utilize camera traps to locate future trapping sites Utilize camera traps to locate future trapping sites 
to improve the cost effectiveness of liveto improve the cost effectiveness of live--trappingtrapping



 

Investigate food preferences of MGS to possibly Investigate food preferences of MGS to possibly 
improve liveimprove live--trapping successtrapping success



 

Investigate how MGS interact with liveInvestigate how MGS interact with live--traps to traps to 
possibly improve trapping successpossibly improve trapping success



 

Investigate if PIT tag reading devices can be Investigate if PIT tag reading devices can be 
effectively used in concert with camera effectively used in concert with camera 
traps/feeding stationstraps/feeding stations



Camera Trap Research in 2011Camera Trap Research in 2011


 

Fort Irwin, BLM, CDFG, and USACERL have provided Fort Irwin, BLM, CDFG, and USACERL have provided 
resources to expand MGS surveys using camera traps on resources to expand MGS surveys using camera traps on 
nonnon--DoDDoD lands lands 



 

First large scale field test of the camera trap survey First large scale field test of the camera trap survey 
techniquetechnique



 

Provide data to help validate the PACT model that the CEC Provide data to help validate the PACT model that the CEC 
PIER program is evaluatingPIER program is evaluating



 

Help to field test the MGS habitat suitability model that the Help to field test the MGS habitat suitability model that the 
USGS is developingUSGS is developing



 

Vegetation sampling data will be directly applicable with Vegetation sampling data will be directly applicable with 
ongoing CDFG vegetation mapping projectsongoing CDFG vegetation mapping projects



 

Research findings will be applicable across Research findings will be applicable across DoDDoD and nonand non-- 
DoDDoD landslands



 

Project results will improve our knowledge of MGS Project results will improve our knowledge of MGS 
distributiondistribution



Questions?Questions?
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