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Alameda whipsnake

Chaparral whipsnake



Research Objectives

1. Estimate the occupancy and behavioral responses 
of AWS to fuel-load reducing treatments, in 
particular to the creation of scrub islands.

2. Identify significant correlates of occupancy and 
habitat use across the sampled area regardless of 
treatment.



A priori hypotheses – structural habitat components

• % cover

• vegetation type 

• distance to scrub

• scrub patch size 

• fragmentation

• canopy height

• distance to urban edge

• distance to road

• presence of dominant invasive

• soil type

• aspect

• slope



A priori hypotheses –
Primary Constituent Elements (2 & 3) of Critical Habitat



Study Design Richmond et al. 2015

Before-After Control Impact 
Sampling in 2016, 2019, 2021

30 days April-May

40 Control  vs 
40 Maintenance Treatment vs 
40 Initial Treatment Plots

Plot Selection Constraints
• Control and Treatment: Shrub
• Treatment: FEMA-funded



Methods –
Trapline Placement Control

Treatment

Plot Selection Constraints
• Control and Treatment: Shrub
• Control: exclude RTA
• Treatment: FEMA-funded



Methods – Drift-Fence Funnel-Trap Design



Methods – Drift-fence Funnel Trapping



Methods – Trapping Data



Methods –
Vegetation 
Data

• Species ID
• % Cover
• Height
• Substrate
• Aspect



Methods -
Telemetry

• Locate every 
48 hrs

• Substrate
• Vegetation
• Temperature
• Activity



Results

• 22 AWS (28 x)
• 9 traplines
• South Tilden

• ෡𝑵 = 32 (22-61)

• ෡ഥ𝒑 = 0.068 
(0.038-0.103)

• 𝒑∗= 0.93

• ෡𝝍 = 0.080
(0.002-0.369)

• # Occupied ‘Sites’ 
= 11 (9-15)



Results –
Occupancy:
Detection 
Probability

𝒑∗ = 0.93



Best model covariates based on marginal posterior probabilities.
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Results - Occupancy

Relationship of Shrub Cover to Occupancy Probability
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Results -
Telemetry

Home Range 
= 95% Kernel 
Utilization 
Distribution

66.7 ha M
9.5 ha F
81.0 ha F

April – August





Results - Telemetry



Stonebrae/ Garin



Results - Telemetry



Vs. . . . . Results – Telemetry (1990-1992)



31 May

2 Jun

4 Jun

24 Jun

26 Jun

28 Jun



Summary (Year 1)

• Low daily detection probability (෡ഥ𝒑 = 0.068)

• High cumulative detection probability (𝒑∗= 0.93, nsurveys = 37)

• Low occupancy (෡𝝍=0.080)

• Clumped distribution within Tilden 

• Number of individuals in breeding population (෡𝑵=34)

• Able to relate occupancy probability to variation in habitat

• Snakes already utilizing maintenance treatment area

• Conflicting habitat results, but similar aspect pattern from telemetry

• Preliminary results – more to follow after treatment . . .



SBI
Previous
Studies





200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

0 1 2 3 4 5 6 7 8 9 10 11 12

SV
L 

(m
m

)

Age in Years

Estimated Size at Age of ASR at Los Vaqueros
(Von Bertalanffy Growth Model 9,652 iterations)

Female

Male

95% CL - F

95% CL - M

observed male 1

observed male 2

observed male 3

observed male 4

Male Asymptote

observed female 1

observed female 2

Female Asymptote

MinGravid_Goldberg

Asymp.





0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LV Winter LV Summer S300 Allen

M
o

n
th

ly
 A

p
p

ar
en

t 
Su

rv
iv

al

Top-Ranking Seasonal CJS Models of Adult ASR Only Per Site*
LV: φ(season)p(season) [trapped Spring 2001-Fall 2005] c-hat = 0.93 (0.79 – 1.08)
S300: φ(.)p(season) [trapped Spring 2002-Fall 2004] c-hat = 1.57 (-0.48 – 3.62)
Allen: φ(.)p(season) [trapped Spring 2005-Spring 2009] c-hat = 3.04 (0.67 – 5.39)

*Covariates tested for φ: Year, Sex, Season
*Covariates tested for p: Year, Sex, Season, Effort

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LV S300 Allen

M
o

n
th

ly
 D

et
ec

ti
o

n
 P

ro
b

ab
ili

ty

Spring

Fall



Thank you!!

SBI (past and present):

Sam Young
Adam Chassey
Hailey Pexton
Natasha Dvorak
Sarah Willbrand
Dan Gold
Megan Miranda
Glenn Woodruff
Hailey Mirts
Ryan Byrnes
Eric Britt
Cole Paris

SBI (cont’d):

William McCall
William Bauer
Chadwick McCready
Zach Leisz
Ashley Estacio
Spencer McClintock
Jacqueline Taylor
Jeff Mitchell

Sacramento Zoo/ UCD:
Dr. Ray Wack

Berkeley Dog and Cat:
Dr. Kenneth Harkewicz

USGS-San Diego: 
Jonathan Richmond

USFWS:
Sarah Markegard
Ryan Olah

CDFW: 
Laura Patterson
Justin Garcia

EBRPD:
Kristen Van Dam
Anne Beckley
Jessica Sheppard
Matt Graul
Jeff Rasmussen
Jim Rutledge
Sergio Huerta
Brad Gallup
Brian Cordeiro
Aileen Theile
Fire Crews
David Drueckhammer



Thank you!!

Questions?


