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Inaugural Annual Meeting 

North American 
Batrachochytrium salamandrivorans (Bsal)  
Task Force

Communications & Outreach Team



Leads: Mark Mandica & Alex Shepack 
Members: Arlene Buchholz, Heather Fenton, Kenzie Pereira, Megan Serr 

Communications & Outreach Team



• Formed in 2016 

• Produce a Variety of Publications & Communications 

for the Scientific Community, the Task Force, and General Public 

• Build a Network on Social Media 

Communications & Outreach Team



Communications to the 
Scientific Community



Annual Reports 

Communications & Outreach Team





Social Media 

Communications & Outreach Team



Facebook 

Communications & Outreach Team

Twitter 



Communications to the 
Public Community
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Communications & Outreach Team

‘March of the Newts’ 
Freshwaters Illustrated 

https://vimeo.com/288628617 
12K Views

https://vimeo.com/288628617
https://vimeo.com/288628617




Communications & Outreach Team

Thank you!

Questions?



Data Management
Leads: Michelle Koo & 
Dede Olson

Photo: Mark Mandica



Deanna (Dede) Olson
US Forest Service

Photo by Eric Isselée

Bsal Data Management Working Group

Michelle S. Koo
UC Berkeley, AmphibiaWeb



Decades of Knowledge Discovery
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Bd:  N = 1,243 papers
§ Becomes a challenge for scientists 

and managers to track pathogen 
info 

§ Strategic planning needed
§ Co-production of new knowledge: 

Metadata analyses
§ 2007: Global Bd Mapping Project

Blaustein et al. 2018 (Diversity)
Using Web of Science database 



Great Strides in 12 Yrs

2007

2019
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Bd-maps.net

Bsal

Bd papers

North American Bsal Task Force
& 

Data Management Working Group 

2015:  Need for Next-Generation Portal 
for Chytrid Data Management

Amphibiandisease.org



Co-Leads:  Michelle Koo, AmphibiaWeb, UC Berkeley, CA
Dede Olson, US Forest Service

Photo by Tiffany 
Yap

Photo by Tiffany 
Yap



Mapping 
Query

Global, All Samples



Data-driven Dashboard



Taxon Snapshots

Project Pages



Project Pages



Project Pages

Link to publication DOI

Graph of Dataset and 
links to download or edit

Link to Dataset DOI



Bsal testing	sites	in	BLUE
Compared	to	Bsal	Vulnerability	Model

Waddle et al (38 authors) 2020 Science Reports
Yap, Koo, Ambrose, Wake, and Vredenburg 2015 Science

2018 AmphibianDisease.org

Bsal Data Management Group 
Partnerships

• Surveillance Working Group
àUSGS National Surveillance data
àDevelopment of SNAPS:

Student Network for 
Amphibian Pathogen 
Surveillance

• Diagnostic Working Group
àMapping Diagnostic Labs

Next Steps
• Import Bd-Maps.net data
• Enhanced user tools with 

APIs
• Outreach to journals



AmphibiaWeb Disease Portal team
Michelle S. Koo (Associate Director, Univ. California Berkeley)
Dede Olson (USDA Forest Service ‒ Corvallis, OR)
David B. Wake (Director, University of California – Berkeley)
Vance T. Vredenburg (Associate Director, San Francisco State U.)
David C. Blackburn (University of Florida)
Allie Byrne (graduate student, University of California – Berkeley)
David C. Cannatella (University of Texas – Austin)
Alessandro Catenazzi (Florida International University)
Ann Chang (coordinator, University of California – Berkeley)
Joyce Gross (programmer, University of California – Berkeley)
Diana Lovette (programmer, University of California – Berkeley)
John Deck (web developer, Univ. California – Berkeley)
Kathryn Ronnenberg (USDA Forest Service – Corvallis, OR)



Decision Science
Lead: Evan Grant

Photo: Kevin Stohlgren



Decision 
Science 
Working 
Group

27 October 
2020



Mission

• ...to support management decisions regarding Bsal
• through the facilitation of decision-making processes, 
• identification and collation of information needed to make decisions,
• development of models to predict the outcomes of different 

management options, 
• and the evaluation of trade-offs 
• and risk 
• to overcome impediments to optimal decision-making.



Membership

• Evan Grant (USGS PWRC)
• Riley Bernard (UWyo)
• Brittany Mosher (UVM)
• Robin Russell, Katie Richgels, Katrina Alger (USGS NWHC)
• Stefano Canessa (UGhent)
• Alex Wright (MSU)



Current projects

• Models for management – objective functions
• Proactive management decisions
• Influence Diagram 

- Research Priorities for optimal control
• Trade policy and the effective level of protection
• Optimal timing for management response



What makes (disease management) 
decisions hard?

• Jurisdiction
• Collaborative management
• Enforcement 

• Laws & mandates
• Sometimes unclear

• Cost
• Time, personnel, money
• Ecosystem



• Uncertainty
• Reducible – how a system works
• Irreducible – environmental variability

• Risk
• A state of uncertainty for which there 

exists an outcome that is undesirable

What makes (disease management) 
decisions hard?



A challenge.

• How can we rationally 
respond to the threat of 
Bsal, with the best outcomes 
for U.S. amphibians and
their ecosystem, giving 
consideration to cost and 
social objectives?

28



What works: Structured Decision Workshop 
(objectives, choices, impediments, tradeoffs)



Patuxent Research Refuge



Updating with a state 
transition model
• Multiple infection states
• Movement of host and pathogen
• Multi-species community model

• Treatment effects from expert 
judgement



Risky choices

• Many proactive management actions 
may have harmful effects on the 
target species.

• Getting the disease would certainly 
be worse

• Full evaluation will consider risk 
profile 0
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How Decision Science is useful for disease response
•Solves real decision problems

•Identify research that can explicitly help a particular decision

•Deal with risk attitudes

•Find consensus among stakeholders

•Useful for evaluating policy decisions & preparing NEPA 
documents
•SDM process forms basis for all components in NEPA

42



Diagnostics
Lead: Jake Kerby
(María Forzán, presenter)

Photo: Frank Pasmans



Diagnostics Working Group

Ossiboff et al, 2019



Diagnostics Working Group
Lead: Jake Kerby

Past leads: Jake Kerby (!)

Current members:
Dan Grear

Jeff Lorch

Robert Ossiboff

Kim Hamad-

Schifferli

Matt Allender

Heather Fenton

María Forzán

An Martel

Carly Muletz Wolz

Frank Passmans

Julie Ellis

Laura Sprague

John Wood

Cherie Briggs

Leon Grayfer

Steven Lloyd

Deb Miller

Allan Pessier

María Forzán Jenn Ballard



Diagnostics Group: Members

Professionals working in the application and interpretation 
of an array of diagnostic tools.

Our members work in academia, diagnostic laboratories 
and government agencies throughout North America and 
are involved in detection and reporting of amphibian 
diseases, including Batrachochytrium salamandrivorans.

Ossiboff et al, 2019



Main functions of members

• Perform diagnostic tests to detect wildlife pathogens, 
particularly Bd & Bsal
• Assist other groups in setting up or implementing tests for 

surveillance, monitoring and diagnostic purposes, e.g. 
SNAPS
• Quality control / quality assurance for labs working on the 

detection of wildlife pathogens, particularly Bd & Bsal
• Develop and validate diagnostic assays to enhance 

detection and diagnosis of Bsal



Achievements: QC/ QA, pilot (2016)
Round robin involving 19 labs in 4 countries
• PCR for Bd & Bsal



Achievements: in situ hybridization (2019)
New tool to detect 
and differentiate 
between Bsal and 
Bd in tissue sections 
from formalin-fixed 
paraffin-embedded 
samples.

Ossiboff et al. 2019

Ossiboff et al, 2019



Achievements: web page (2019)

diagnostics.salamanderfungus.org



Current project
QC/QA round robin for Bd, Bsal and FV3



diagnostics.salamanderfungus.org



Research
Leads: Doug Woodhams 
& Molly Bletz

Photo provided by: Matt Gray



The objectives of the Group are to:

● facilitate communication and collaboration 
among scientists studying Bsal in North 
America

● ensure high-quality, management-relevant 
research on Bsal is produced rapidly

Research Working Group



Research Working Group



Research Working Group

Research Areas:
● Epidemiology
● Immunology
● Microbiomes
● Human Dimensions
● Disease Mitigation
● Pet Trade
● Pathobiology & Cell Biology



Research Working Group

Kristyn’s paper
Matt’s Contact paper



Research Working Group

BSAL SYMPOSIUM - 2019



Research Working Group

Postponed to 2021



Research Working Group

Interested? Join us!
Email: 

douglas.woodhams@umb.edu
molly.bletz@gmail.com

Next Steps & Cross ‘pollination’

● Increase cross talk with Response & 
Management group and Decision 
Science group à more management-
directed research 

● Synergize with Diagnostics group to 
develop new detection tools

● Collaborate with Trade group to 
understand pathogen dynamics in the 
amphibian trade.

● Increase communication between 
international researchers.



Response & Control
Lead: Laura Sprague

Photo provided by: Matt Gray



BSAL RESPONSE AND 
CONTROL
WORKING GROUP
PREVIOUSLY KNOWN AS MANAGEMENT WORKING GROUP
Bsal Task Force Annual Meeting
October 27, 2020



MEMBERS
FEDERAL ( USFWS, USGS, USFS) AND UNIVERSITIES REPRESENTED.  WE ARE LOOKING FOR  

FOLKS FROM CANADA, MEXICO & U.S. STATES TO JOIN US.

• Lead(s): Laura Sprague 
• Molly Bletz
• Mike Adams 
• Matt Gray 
• Su Jewell 
• Betsy Howell 
• Brittany Mosher
• Riley Bernard
• Doug Woodhams
• Evan Grant



PURPOSE:  TO 
FACILITATE 

EFFICIENT AND 
RAPID 

RESPONSE TO 
A BSAL

DETECTION.

• Goal 1. Review and update the Rapid Response Plan 
Template as new information becomes available.

• Help managers to customize a Rapid Response Plan using Template

• Goal 2. Facilitate and improve a natural resource agency’s 
ability to take proactive and reactive actions to prevent 
occurrence and transmission of Bsal in North America.

• Help to determine who should be the lead agency in an action
• Is there an existing approved cat ex?
• Is there a current Environmental Assessment (EA)? For location or 

programmatic?
• Are ESA species affected by the action?( Section 7 consultations)
• Is an EPA section 18 permit required? (for chemical treatment)

• Goal 3. Provide information and build understanding of Bsal, 
the Bsal Task Force, the Strategic Action Plan, and available 
Management/Mitigation options for Federal Agencies at the 
national and regional levels.

• Provide documents to HQ for dispersal to Regional offices. 

• Goal 4. Brief and offer training to local-to-regional natural 
resource agencies about the North American Bsal Task Force 
and available Management/Mitigation options.

• Indirect Goal: Working closely with other task Fork Working 
groups:

• Through listing management actions, and categorizing them, determine 
information gaps: Helps research group to determine and justify applicable 
priorities

• Help managers with using Decision tree modeled by the Decision working 
group



ACCOMPLISHMENTS 
AND ONGOING 

ACTIVITIES

• Su Jewell has been working on a DOI-wide Categorical 
Exclusion and included a section on pathogens to help with 
potential Bsal introduction in US. Molly Bletz developed the 
pathogen part.

• Su and Laura met with NEPA folks to help find solutions and 
look for current blanket documents

• Team has been evaluating current approved Categorical 
Exclusions from different agencies and associating them with 
potential management actions

• Team is looking for existing programmatic and localized 
approved EAs that can be used for specific management 
actions

• Team is developing a contact list for Section 7 consultations in 
the event ESA species could be impacted by a management 
Action

• Future: Develop Informational packet to distribute to Regional 
offices.



Surveillance & Monitoring

Lead: Mike Adams
(Olya Milenkaya, presenter)

Photo provided by: Matt Gray



Surveillance 
& Monitoring 

Working Group
Photo Reel Impacts



MISSION
Facilitate and 

coordinate the 
surveillance and 

monitoring 
of Bsal

in North America 

Photo USGS



Photo USGS

OBJECTIVES
Establish a wide-reaching, 
ongoing, coordinated and 
sustainable Bsal surveillance 
program. 
Coordinate the dissemination 
of Bsal surveillance results. 
Develop guidelines for 
monitoring Bsal once it is in 
North America. 
Support and facilitate 
sampling of amphibians in the 
pet trade.



Co-Chair, Olya Milenkaya Co-Chair, Jenifer Walke Michael Adams

Dan Grear Sasha Greenspan

Brittany Mosher

Oliver Hyman

Michelle Koo Vance T. Vredenburg



Big Surveillance Effort 
2014 – 2017
11,189 samples
54 species
35 U.S. states 
1 site in Mexico

Bsal was not detected 
But need for surveillance 
remains

Photo J. Lindley McKay

PAST ACCOMPLISHMENTS

Waddle et al. 2020. Scientific Reports 



2018 + 2019 ACCOMPLISHMENTS

Photo J. Lindley McKay

New members
New ideas



2018 + 2019 ACCOMPLISHMENTS

Logo coming soon!
Photo Britannica.com

S N A P S
Student Network for Amphibian Pathogen Surveillance

LEARN       •       SWAB       •       SHARE



2018 + 2019 ACCOMPLISHMENTS



2018 + 2019 ACCOMPLISHMENTS



2018 + 2019 ACCOMPLISHMENTS

TIME

Surveillance 
& 

Monitoring
Working 

Group Students Instructors

National
Wildlife
Health
Center

amphibian 
disease 

.org

Provide
lesson plans

supplies
protocols

Collect
samples

Send
samples

Lab
work

Publish
results



2018 + 2019 ACCOMPLISHMENTS



Photo J. Lindley McKay

2020 ACCOMPLISHMENTS
SNAPS 

had its first 
trial-run!



Photo 
Wesley Neely

2020 ACCOMPLISHMENTS

SNAPS 
had its first 

trial-run!



Photo 
Sasha 
Greenspan

2020 ACCOMPLISHMENTS

SNAPS 
had its first 

trial-run!



2020 ACCOMPLISHMENTS

Bsal results 
roundup

Photo Reel Impacts



Surveillance & 
Monitoring 



Data 
Management

Surveillance & 
Monitoring 



Data 
Management

Surveillance & 
Monitoring 

Diagnostics



Data 
Management

Surveillance & 
Monitoring 

Diagnostics

Response & 
Management 



Data 
Management

Surveillance & 
Monitoring 

Decision 
Science

Diagnostics

Response & 
Management 



Photo J. Lindley McKay

FUTURE PLANS

• Get SNAPS off the 
ground

• Scale-up SNAPS
• Compile & publish 

Bsal surveillance 
data

• Develop guidelines 
for monitoring Bsal



(Clean) Trade

Lead: Josh Jones

Photo: Mark Mandica



What is the clean trade workgroup?

PURPOSE & SCOPE
Group of experts in care, husbandry, and/or disease research of amphibians 
volunteering time
Seeking components for comprehensive N.A. clean trade program to help prevent 
invasion of Bsal to N.A. that allows for legal, responsible importation for needs of 
pet care community



Mission/Objectives

• Mission
• To foster collaboration to determine potential components for comprehensive N.A. 

clean trade program and report findings back to Bsal Task Force
• Methods to achieve

• Structure of 7-9 experts in animal care/husbandry from trade and academia initially
• Participation on scheduled conference calls/email exchanges
• Volunteers taking on lead roles on work needed to ID potential clean trade program
• Individual workgroup member responses to requests for expertise

• Vision
• Scenario where components for clean trade program are realized and used to 

determine necessary next steps for establishing the program as a viable tool



Current membership

Dr. Matt Gray
Associate Director, University of Tennessee Institute of 
Ag, Center for Wildlife Health

Dr. Jonah Piovia-Scott
Assistant Professor, Washington State University 
Vancouver

Craig Watson
Director of the University of Florida IFAS Tropical 
Aquaculture Lab

James Collins
Lab Manager, Segrest Farms

Josh Willard
Owner, Josh’s Frogs

Josh Jones
Deputy Director of Government Affairs, PIJAC

Dr. Jesse Brunner
Assistant Professor, Washington State University

Alex Shepack
PhD Candidate at Florida International University

Scott Hardin
Science Advisor, PIJAC

Joe Hiduke
Sales Manager, 5D Tropical

Zach Brinks
Curator of Fauna, Josh’s Frogs



What we’ve been doing, past and 2020 
accomplishments

20202019

Mar 2020
First call

COVID-19 and beginning 
of Stay-At-Home Orders

Aug 2020
Re-engage 
stakeholders

Updated draft of 
description of 
trade in 
salamanders

Immediate and ongoing 
adjustments to COVID

Late 2019
Began 
formally 
organizin
g



Cross group collaboration

• None currently, aside from members of other TAC workgroups being 
on this workgroup
• Outreach for expertise and cross-collaboration at right time

• Diagnostics
• Research
• Response & control
• Surveillance



Future plans/goals

• Hold 2nd full call before end of 2020
• Finalize description of trade in amphibians for N.A.
• Continue calls into 2021 and look to involve additional experts as 

questions arise
• Exploring ways to partner and collect data to fill knowledge gaps



Regional Differences

Canada: Cynthia Pekarik



BSAL PROGRAM - CANADA

Cynthia Pekarik
Wildlife Health Secretariat
Wildlife Management and Regulatory Affairs Division
Canadian Wildlife Service
Environment and Climate Change Canada (ECCC)

Presentation to the First Annual Meeting of the Bsal
Task Force
OCTOBER 27, 2020



OUTLINE

97

• Import Regulations
• Round robin proficiency test
• Regulatory considerations for 

control of BSal in Canada
• Other Activities
• The Pan-Canadian Approach 

to Wildlife Health



IMPORT PERMITS FOR SPECIES HARMFUL TO 
CANADIAN ECOSYSTEMS

• Some species of animals and plants may carry diseases or otherwise harm 
Canadian wildlife and ecosystems. These species are listed in Schedule II of 
the Wild Animal and Plant Trade Regulations. You must have an import permit to 
bring these species into Canada. Other species may also require permits, such 
as those identified in Schedule 1 or otherwise identified in the Regulations.

• For more information
– Information on import restriction for salamanders
– Permit application form for species subject to import restrictions
– Convention on International Trade in Endangered Species (CITES)

https://www.canada.ca/en/environment-climate-change/services/convention-international-trade-endangered-
species/import-species-harmful-ecosystems.html

98

https://www.canada.ca/en/environment-climate-change/services/convention-international-trade-endangered-species/import-species-harmful-ecosystems.html


Import restriction on salamanders
• Canada prohibits the import of all species of the order Caudata (such as salamanders, newts 

and mudpuppies) unless accompanied by a permit. The goal is to protect wild Canadian 
salamander species from a harmful fungus.

• This import restriction includes living or dead specimens, as well as any of their: eggs, sperm, 
tissue culture, embryos

• It also includes any other parts or derivatives of species of the order Caudata.
• This measure is implemented under the following act and regulation:

• Wild Animal and Plant Protection and Regulation of International and Interprovincial Trade Act (WAPPRIITA)
• Wild Animal and Plant Trade Regulations (WAPTR)

• The current restriction came into effect on May 12, 2018. It replaced a temporary one-year 
import restriction on salamanders. The fungus continues to pose a significant conservation 
threat to Canadian salamanders.

99



What do I need if I want to import a salamander into 
Canada?

• You will need a permit issued by Environment and Climate Change 
Canada (ECCC). All permit applications will be assessed on a case-by-
case basis. Factors that will be considered include:

• the area of the world where the shipment originated or travelled through
• the species to be imported
• the type of specimen (e.g., extracted DNA, live salamanders or preserved 

parts)

• In the case of imports categorized as high risk, importers also need to 
clearly show that:

• the salamander specimen will not be released into Canadian ecosystems
• appropriate measures will be in place to avoid the spread of the fungus

100
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Original: English
February 2020

REPORT OF THE MEETING OF THE OIE
AQUATIC ANIMAL HEALTH STANDARDS COMMISSION

Paris, 19‒26 February 2020

CHAPTER 2.1.3.

INFECTION WITH 
BATRACHOCHYTRIUM SALAMANDRIVORANS



Round robin proficiency test with labs for Bd and Bsal –
Contract with Long Island U. (Maria Forzan)

• Procuring the preparation of inactivated cultures of the amphibian pathogens Batrachochytrium
dendrobatidis and B. salamandrivorans:

• Preparing blind samples of pre-established concentrations of the pathogens

• Collating a list of participants laboratories

• Ship sets of blind samples and, when indicated, plasmids, to participating labs around the 
world.

• Collate results and provide feedback
• Receive results from participating labs once the round is closed 
• Provide individual reports to participating labs comparing their results to the anonymized 

consensus results of other participants
• Summarize results and list participating labs, along with contact information, in the Diagnostic 

Group section of the Bsal Task Force’s website, and link it to the websites of other collaborators

102



Regulatory considerations for control of BSal in Canada
• Overview of the primary Canadian acts and regulations that apply to implementing treatment and control activities for 

BSal, should it be detected in Canada. 

• The main federal agencies administering acts covering wildlife treatment are Environment and Climate Change Canada, 

the Canadian Food Inspection Agency, and Health Canada. Each province and territory has their own acts, regulations, 

and permitting processes that apply when catching, researching, treating, and/or releasing wildlife (usually administered 

by  Environment or Natural Resources Ministries). 

• Key Findings: 

• Acts and regulations that apply depend on the nature of the intervention, the listing status of the species involved, 

and the land management jurisdiction. 

• A single intervention type can be regulated under multiple laws and by multiple agencies.

• There is no set process, single entry point, or single contact to guide one through the process of understanding the 

regulatory pathways, identifying the regulatory agencies involved, or acquiring permits.

• Decisions on regulatory oversight, authority and permits are made on a case-by-case basis. 

• Recommendations: 

• Those attempting BSal interventions are best served by starting with two points of contact – one federal and one 

provincial/territorial – to discuss the proposed treatment product/strategy, method of administration or mitigation 

approach, target species, and location of application to identify and navigate the appropriate regulatory pathways. 

103



Other Activities

• Bsal and Pet Trade: Monthly calls with the Pet Industry Joint 
Advisory Councils (PIJAC) USA [Josh Jones] and Canada [Jacynthe 
Lacroix]

• Canadian Herp Health Working Group (ECCC, Provinces/Territories, 
Academia, NGO)

• eDNA Webinar: Strengths, limitations, and practical 
considerations of using eDNA techniques to detect wildlife and 
their pathogens. A webinar hosted by the Canadian Herpetology 
Society on Zoom. 8 pm EST on Wed 18 Nov 2020

• Amphibian and Reptile handling documents 

104



The Pan-Canadian Approach to Wildlife Health (PCAWH)

1. Protect and conserve native fauna from harm due to pollutants, and emerging 
pathogens and sustain ecological and economic services provided by wildlife;

105

2. Provide assurances to Canadians that depend 
upon healthy wildlife for sustenance and 
livelihood;

3. Enable Canada to meet its national and 
international obligations for disease surveillance 
in relation to public health, agriculture and trade; 

4. Reduce surprises from emerging disease 
threats, particularly those anticipated with 
climate change, globalization, and erosion of 
ecological integrity.



Regional Differences

México: Eria Rebollar



MEXICO REPRESENTATIVES

Dr. Eria Rebollar and lab members

Center for Genomic Sciences

Universidad Nacional Autónoma de México (UNAM)

Dr. Gabriela Parra-Olea and lab members

Institute of Biology

Universidad Nacional Autónoma de México (UNAM)

Dra. Ana Isabel González Martínez

Sub-coordinator of Invasive Species

The National Commission for the Knowledge and use of Biodiversity (CONABIO)

Dra. Maria Esther Quintero Rivero

Sub-coordinator of Prioritary Species

The National Commission for the Knowledge and use of Biodiversity (CONABIO)



RESEARCH
PREDICTING THE RISK OF BSAL ARRIVAL IN MEXICO

(Basanta et al., 2019)

19 hotspots: Bsal suitability 
and salamander richness are 

both high



Impacts of Batrachochytrium salamandrivorans on Neotropical salamanders could be catastrophic
Adrián García-Rodríguez1, M. Delia Basanta1*, Mirna G. García-Castillo2,3, Héctor Zumbado-Ulate4, Kelsey Neam5,6, Sean Rovito7, Catherine 

Searle4 & Gabriela Parra-Olea1

Overlap between Bsal suitability and geographic patterns of the six metrics of bolitoglossine
biodiversity. A. Taxonomic diversity; B. Phylogenetic diversity; C. Functional diversity.

Using species distribution modeling, phylogenetic
approaches, and comparative methods we identify
both the geographic regions where the most Bsal-
susceptible species occur and the portions of the

bolitoglossine phylogeny that might be most drastically
pruned

Garcia-Rodríguez et al., In preparation

RESEARCH
PREDICTING THE RISK OF BSAL ARRIVAL IN MEXICO



Bsal suitability
High

Low 

All localities analyzed have Bd presence

All Bsal negative samples so far…

91 samples
52 localities
44 amphibian species
60 samples are from Bsal potential high-risk zones (Hotspots)

RESEARCH
BSAL MONITORING IN MEXICO (GABRIELA PARRA’S LAB)



RESEARCH
BSAL MONITORING IN MEXICO (REBOLLAR’S LAB)

Bsal monitoring across seven species of axolotls from the Trans-Mexican Volcanic Belt

In 2020, 400 samples will be 
collected do detect Bd and 

Bsal

A. mexicanum
A. altamirani
A. taylori
A. rivulare
A. ordinarium
A. andersoni
A. dumerili



• The National Commission for the Knowledge and use of Biodiversity has a Priority and 
endangered species programme and an invasive species programme, that work together on 
issues such as Bsal.

• Batrachochytrium dendrobatidis (Bd) and B. salamandrivorans (Bsal) were recognised as a 
high risk invasive species by the Ministry of Environment (SEMARNAT) and are part of their 
invasive species list.

• Both species are also regulated by the Ministry of Agriculture (SADER) through the Bill 
“ACUERDO mediante el cual se dan a conocer en los Estados Unidos Mexicanos las 
enfermedades y plagas exóticas y endémicas de notificación obligatoria de los animales
terrestres y acuáticos.”

CONSERVATION AND EDUCATION
CONABIO



As Bd is a species that is already in Mexico it has been used in a series of games 
for kids that are available for download. A webpage dedicated to Bsal and Bd will 
be developed.

Lottery
Match up

Invasive 
Species

http://paismaravillas.mx/invasoras/index.html

OUTREACH AND EDUCATION

http://paismaravillas.mx/invasoras/index.html


Open discussions & future 
tasks

Martel et al, 2013



Thank you!
salamanderfungus.org
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