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Seeds Zones- information not being used

• Climate Variation within zones

• Climate Change

• Species distributions

• Variation among species

• Variation within species









Evaluation of data and climate change models

AR5 global warming increase (°C) projections

2046-2065 2081-2100

Scenario
Mean and
likely range

Mean and
likely range

RCP2.6 1.0 (0.4 to 1.6) 1.0 (0.3 to 1.7)

RCP4.5 1.4 (0.9 to 2.0) 1.8 (1.1 to 2.6)

RCP6.0 1.3 (0.8 to 1.8) 2.2 (1.4 to 3.1)

RCP8.5 2.0 (1.4 to 2.6) 3.7 (2.6 to 4.8)



Seeds Zones- information not being used

• Climate Variation within zones

• Climate Change

• Species distributions
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2. Analysis of Vegetation 
Climate Exposure

Combine the most recent vegetation
map of California with climate data.

This allows leverage of as much as we
know about the distribution of the 
vegetation.

FRAP 2015 map

2015 Vegetation Map
+

Maps of Climate Change



Climate Envelop for all of 
California

Grasslands in Climate 2D

Current Time Climate 
Classification (1981-

2010) for the 
Vegetation Type Pine 

Oak

3. Analysis of Vegetation 
Climate Exposure





4 Applications:  A. A Study Through Time Blue Oak 
Woodlands

Current Time 
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MIROC 8.5

CNRM 8.5

5. Applications:  
B. Climate Refugia and Areas of Stress



A Partial Solution to the Seed Origin Dilemma!

• Integrate all available information
• Climate Modeling

• Current and future

• Vegetation map data
• Species distributions

• Variation among species
• Does one map for all tree species work?
• Species trait data

• Variation within species
• Available genetic data

• Molecular
• Provenance test

• Funded by CALFIRE



Shifts in Disease Dynamics in a Tropical Amphibian 
Assemblage Are Not Due to Pathogen Attenuation

Jamie Voyles
University of Nevada, Reno



Disease: a dynamic interaction
that depends on the host, 

the pathogen and their
shared environment.  



Disease rarely ends in host extinction
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Epizootic- phase of rapid 
increase in pathogen 
prevalence and spread of 
disease in wildlife hosts

Disease rarely ends in host extinction
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Epizootic

Number of Hosts Pathogen Prevalence

Or Recovery?
100%

50%

0%

Disease rarely ends in host extinction

Enzootic- phase where the 
pathogen is constantly present 
but disease only occurs in a 
small number of hosts. 
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Time



Chytridiomycosis
Batrachochytrium dendrobatidis (“Bd”) 
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Amphibian Declines in Western Panama
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Amphibian Declines in Western Panama

2004, El Cope´

1998 2002

1990s
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Panama in 2004
High species diversity
High abundance

Frog

Frog

Frog

Frog

Hopelessly naïve grad student

Two objectives
1. Screen for disease
2. Profile immune defenses



epidermis dermis

Amphibian skin: 
Provides critical immune defenses
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Amphibian skin: 
Provides critical immune defenses

Granular 
gland

Toxins
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Amphibian skin: 
Provides critical immune defenses

- Secretions contain antimicrobial 
peptides (AMPs) that differ among 
species

-Skin secretions from granular glands 
provide non-specific defenses against
cutaneous pathogens



Frog defenses: skin secretions

C. prosoblepon

B. schizodactyla

A. varius

C. panamensis



Frog defenses: skin secretions

C. prosoblepon

B. schizodactyla

A. varius

Woodhams, Voyles et al. J. Wildlife Diseases 2006

C. panamensis



Frog defenses: skin secretions

C. prosoblepon

B. schizodactyla

A. varius

Woodhams, Voyles et al. J. Wildlife Diseases 2006

Challenge 
assay

Test for 
inhibition 

of pathogens
C. panamensis



El Cope´
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Individuals screened for Bd N = 1,566
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Bd

Individuals screened for Bd N = 1,566

El Cope´

Lips et al. PNAS 2006



Bd

Photos: R Brenes

Individuals screened for Bd N = 1,566

El Cope´

Lips et al. PNAS 2006
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2004 2017

Host recovery?
Lower pathogen virulence?
Increased host resistance?
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2004 2017

Host recovery?
Lower pathogen virulence?
Increased host resistance?
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- Long-term field surveys
- Established transects
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Methods

Dead metamorph

- Record a range of 
ecological variables

- Record species, sex, 
mass, SVL, body 
temperature, 
microhabitat use

- Bd diagnostic 
sample

- Skin secretion 
sample

- Post-mortem, isolate Bd

- Long-term field surveys
- Established transects



- Highly pathogenic Bd

Time

2004 2017

Historic Bd

Historic secretions

Contemporary Bd

Contemporary secretions

Infection patterns Infection patterns



El Cope´

C. panamansis
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Time

2004 2017

Host recovery, low Bd prevalence
Lower pathogen virulence?
Increased host resistance?



2004 2017

Historic Bd

Historic secretions

Contemporary Bd

Contemporary secretions

Infection patterns Infection patterns



2004 2017

Historic Bd Contemporary Bd



Are Contemporary Bd isolates less pathogenic?
3 Historic Bd Isolates
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Are Contemporary Bd isolates less pathogenic?
3 Historic Bd Isolates

3 Contemporary Bd Isolates
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Are Contemporary Bd isolates less pathogenic?
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Are Contemporary Bd isolates less pathogenic?
3 Historic Bd Isolates

3 Contemporary Bd Isolates
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Time

2004 2017

Host recovery, low Bd prevalence
Lower pathogen virulence
Increased host resistance?

X



2004 2017

Historic Bd
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Frog defenses: Antimicrobial Peptides (AMPs) 

C. prosoblepon

B. schizodactyla

A. varius

Woodhams, Voyles et al. J. Wildlife Diseases 2006

C. panamensis



Frog defenses: Antimicrobial Peptides (AMPs) 

C. prosoblepon

B. schizodactyla

A. varius

Woodhams, Voyles et al. J. Wildlife Diseases 2006

Challenge 
assay

Test for 
inhibition 

of Bd growth

Peptide 
effectiveness

C. panamensis
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Changes in the amount of AMPs produced?

Differences
are not 
significant
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Changes in the amount of AMPs produced?

Differences
are not 
significant

No differences in the amount of AMPs produced
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Changes in AMP effectiveness against Bd?



* p  0.01

**p  0.05 

Changes in AMP effectiveness against Bd?

Voyles et al. 2018 Science



Significant differences AMP effectiveness against Bd

* p  0.01

**p  0.05 

Changes in AMP effectiveness against Bd?

Voyles et al. 2018 Science
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Disease rarely ends in host extinction

Some host species are recovering
Bd is equally pathogenic today

Shift in host responses
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Discovery and 
Management of 
Invasive Nutria 
in California

Valerie Cook Fletcher
Invasive Species Program 



Nutria (Myocastor coypus)

• Large, semi-aquatic rodent 
• Fresh and brackish waters

• Native to South America 

• Introduced for fur trade 

• Declared eradicated in 1970s



Identification



Biology/Ecology

• Reproductive by 4-6 months
• ≤ 3 litters/13 months

• Live in social groups 
• Dispersal ≤ 50 mi

• Avg. home range size < 25 acres
• Movement 2 miles from den

Urban Dallas/Fort Worth – photos Chris Jackson





Response in California



Impacts
• Consume ≤ 25% of their weight each day

• Prefer basal portion of emergent vegetation
• Destroy up to 10x the amount consumed

• Severe erosion, conversion to open water



Impacts



Impacts
• Burrowing damages infrastructure and levees

• 3-18’ deep, may extend ≤ 150’ into bank



Impacts - Louisiana
• Coastwide Nutria Control Program

• Incentives - $5/tail, 250 – 350 trappers

• Since 2002, 5 M harvested ($24 M)

• Estimated > 100K coastal acres damaged



Impacts – Chesapeake Bay
• Chesapeake Bay Nutria Eradication Project (CBNEP)

• Led by USDA-Wildlife Services and USFWS

• $15.8 M over 15 years

• Over 14K nutria removed



Population Control
Native range Louisiana Chesapeake Bay California?

https://youtu.be/bzW9nCneV70




Response in California
• CDFW survey/trapping teams

• San Joaquin Valley (3)
• Delta (2)

• Wildlife Service trappers (3*)

• CDFA survey teams (3- N Delta)

• Other CDFW efforts
• Access agreements
• Outreach
• Interagency coordination



CBNEP Eradication Strategy
• 40-acre grid 

• Access permits

• 5-phase strategy:

• Survey

• Classifying habitat suitability

• Confirmed/potential sign

• Cameras/monitoring platforms

• Knock-down

• Mop-up

• Verification

• Surveillance



Response in California

• Gaps in property access

• Long-term funding

• Grants

• Wildlife Conservation Board

• State Wildlife Grant (USFWS)

• SSJ Delta Conservancy Prop 1 grants

• Next steps:

• Judas nutria/telemetry

• Detection dogs



Questions?

Report sightings to:
(866) 440-9530

OR
invasives@wildlife.ca.gov

Additional information:
www.wildlife.ca.gov/nutria

Valerie.Cook-Fletcher@wildlife.ca.gov

mailto:invasives@wildlife.ca.gov
http://www.wildlife.ca.gov/nutria
mailto:Valerie.Cook-Fletcher@wildlife.ca.gov
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California Forest Pest Council
2018 Annual Business Meeting

Agenda

3.   Election of Council Officers:

• Members at Large (3) - one year term (current:  Susan 

Frankel, Akif Eskalen, Mark Stanley

2019:



California Forest Pest Council
2018 Annual Business Meeting

Agenda

4.  Appointments:

• Council Treasurer –

• Steve Jones

• Audit Comm.: Chris Lee & _________

• Editorial Comm. Chair (CAL FIRE)

• Tom Smith 

• Editor-in Chief –

•
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IN APPRECIATION

Jughandle State Park



2018 Insect & Disease 

Committee Field Tour



Jughandle State Park

2018 Weed Committee 

Field Tour



Jughandle State Park

July 17 & 18, 2019 

CFPC Weed Committee Field Tour:

Fort Bragg – Lynn Webb

6. Chairman’s Report
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