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Summary Report for 2023 ECISMA breakout session 

 

Title: Developing a framework for an integrated ECISMA EDRR biosurveillance network 

 

Date and Time: Wednesday 12 July 2023, 10:45 AM -12:15 PM 

 

Moderator: Frank J. Mazzotti, University of Florida 

 

Rapporteur: Cynthia Analise Fussell Persaud, University of Florida 

 

Introduction: As evidenced by presentations at the 2023 Greater Everglades Ecosystem 

Restoration conference (GEER) and the 2023 Everglades Cooperative Invasive Species 

Management Area (ECISMA) Summit, early detection and rapid response (EDRR) and 

biosurveillance are receiving increasing attention as part implementation of the Comprehensive 

Everglades Restoration Plan (CERP). It was apparent from presentations at GEER that there 

were multiple biosurveillance efforts, on multiple taxa, at multiple locations, by multiple 

organizations. While not yet duplicative, they are not coordinated or organized. An inventory of 

ongoing efforts does not exist. Operational definitions of biosurveillance vary, often depending 

on the context in which the definition is used. Finally, as EDRR and biosurveillance are 

implemented, organizations will be faced with the universal predicament of where, when, and 

how to deploy limited resources when species are detected. The purpose of the 2023 ECISMA 

Summit biosurveillance breakout session was to develop a preliminary framework for an 

integrated ECISMA EDRR biosurveillance network. 

 

Objectives: The objectives of the ECISMA Summit Biosurveillance breakout session were as 

follows: 

 

1  To inventory existing EDRR and biosurveillance efforts across agencies, identify gaps, 

and discuss new initiatives for EDRR.  

2. To provide a working definition of biosurveillance, and 

3. To identify a set of rapid risk assessment guidelines to facilitate and prioritize responses 

to nonnative species sightings. 

 

Summaries:  To facilitate discussion of the objectives, preliminary questionnaires were sent to 

selected ECISMA participants (Appendix 1.2a), and the responses were summarized as a 

handout for the breakout session (Appendix 1.2b). The questionnaire requested information 

regarding the selected participants agency’s biosurveillance inventory efforts, inputs on defining 

biosurveillance, and recommendations for guidelines for EDRR rapid threat assessment. The 

biosurveillance inventory questionnaire responses were summarized into a printed handout for 

the breakout session and is included as an appendix in this report (Appendix 1.2b). 

 

The breakout session was held on Wednesday, 12 July 2023, from10:45 AM -12:15 PM at the 

Long Pine Key Nature Center in Davie, Florida. In total, 32 individuals from 16 organizations 



attended the breakout session (Table 1). The breakout session was divided into three sections 

devoted to a biosurveillance inventory, developing a working definition of biosurveillance, and 

providing guidelines for rapid threat assessment of detections of nonnative species. Post-session, 

we emailed a questionnaire to session attendees and the ECISMA Steering Committee to provide 

additional input on rapid threat assessment factors of importance (Appendix 1.3).  

 

Biosurveillance Inventory Summary 

 

Overall, 5 different agencies/organizations responded to our preliminary questionnaire 

(Appendix 1.2a) detailing what specific biosurveillance efforts they were conducting (Appendix 

1.4). We tallied at least, 6 fish, 2 amphibian, 15 reptile, 2 bird, and 2 mammal invasive species 

that are actively being surveilled within the CERP footprint by these agencies/organizations. We 

found that over 50% of efforts are focused on invasive reptiles. Invasive fish followed invasive 

reptiles as most surveilled taxa. These invasive species are being surveilled in a variety of 

locations around Florida (see Appendices 1.2 and 1.4 for locations agencies are surveilling). 

Different detection/removal methods are currently being used. These include visual encounter 

surveys, camera traps, pellet guns, pole spears, hook and line, hand captures, electrofishing, 

refuges, aquatic and terrestrial eDNA, detector dogs, auditory surveys, CRISPR/Cas12a-based 

biosensors for DNA detection, remote solar camera arrays interfaced with AI, traditional camera 

trapping, and throw trapping (Appendix 1.4). The detection method most used is the visual 

encounter survey, primarily by means of driving and/or walking, or occasionally by boat. We 

found that camera traps were effective for many species, but not all. For example, we know that 

while camera traps are effective for Argentine black and white tegus (Tupinambis merianae), 

standard passive infrared traps are less effective for Burmese pythons (Python bivittatus), 

Growing in use, the eDNA detection method provides advantages due to its ability to detect 

species with low probably of detection. Detector dogs remain an underutilized technique. 

We identified that the next step in developing a biosurveillance inventory involves creating an up 

to date, interactive, online database organizing all agency efforts, which includes a map to show 

the geographic coverage of surveillance efforts. Additionally, it would be beneficial to create one 

map of invasive species and biosurveillance and one map of native species that are being 

impacted by the invasive species. A follow-up dedicated biosurveillance workshop would be an 

effective way to do this. 

We also identified major challenges for a biosurveillance program for invasive species in the 

CERP footprint. These include that we are surveying for multiple species, in multiple habitats, 

using multiple methods. To complicate matters, the species we are looking for may be rare, 

cryptic, and elusive. Delineating spatial and temporal scales for a CERP biosurveillance program 

also presents challenges. 

 

The challenge for delineating the spatial scale of a CERP biosurveillance program is where 

should biosurveillance take place. That is should biosurveillance take place throughout the CERP 

footprint or should it be restricted to CERP projects and areas defined by the CERP Conceptual 

Ecological Models (CEMs). There is a compelling argument that to provide early detection for 

CERP projects that surveillance should take place throughout the CERP footprint and that we 



should surveil urban areas as well. Intercepting invasive species before they reach CERP projects 

offers the opportunity to prevent introduction as well as establishment. 

 

 Delineating the temporal scale also can be challenging. Ideally, biosurveillance should begin 

prior to project initiation to offer an opportunity to prevent introduction to a projects site as well 

as provide an opportunity to provide input into project design, construction, and operation. 

Biosurveillance should continue well into the operational phase to ensure that management 

actions are meeting their objectives and to identify new emerging threats. The U.S. Army Corps 

of Engineers has project schedules that offer the opportunity to coordinate biosurveillance with 

project planning and implantation. This in turn offers the opportunity to modify restoration 

projects. 

 

Biosurveillance Definition Discussion 

 

During the breakout session, we discussed creating an operational definition of the term 

biosurveillance to help guide initial efforts in the ECISMA. Biosurveillance has become an 

overarching concept with the potential to include preparation, detection, response, and 

monitoring. The United States Department of Homeland Security (DHS) definition 

(https://www.dhs.gov/science-and-technology/biosurveillance) includes different biological 

threats including plants, animals, diseases, and parasites as well as the different components of 

biosurveillance, this definition  “Biosurveillance primarily focuses on developing effective 

surveillance, prevention and operational capabilities for detecting and countering biological 

threats.” Another definition has been developed by Aaron T Fleischauer, PhD; Pamela S Diaz, 

MD; Daniel M Sosin MD (found in Biosurveillance: A Definition, Scope and Description of 

Current Capability for a National Strategy,) “Biosurveillance is the integration of both well 

established surveillance and investigation (e.g., reportable disease and laboratory-based 

surveillance) and novel surveillance practices (e.g., syndromic surveillance, open-source 

monitoring). Biosurveillance is concentrated at the local and state level, supported, and 

supplemented at the national and international levels, and provides global value. A well-defined 

biosurveillance capability allows for the development of national strategies and provides 

opportunities for investment.” These definitions are in basic agreement and do provide direction 

for the development of an operational definition to be used by the ECISMA in the CERP 

footprint. 

 

https://www.dhs.gov/science-and-technology/biosurveillance


Responses to a preliminary 

questionnaire (summarized in 

Appendix 1.2b) as well as 

discussion during the breakout 

session brought out several 

points worth elaborating here. 

Carrie Beeler made the point 

that biosurveillance should take 

place all along the invasion 

curve. This can be visualized in 

the accompanying figure. 

 

Amy Yackel Adams made the 

point that proper preparation is 

important. Preparation identifies and researches detection techniques and surveillance protocols 

for invasive species. This is important because as mentioned previously we are surveying for 

multiple species, in multiple habitats, using multiple methods, and to complicate matters, the 

species we are looking for may be rare, cryptic, and elusive. Reliable management decisions are 

based on reliable information obtained through sound sampling techniques. 

 

Adam Perez emphasized that biosurveillance should include monitoring as well as early 

detection and removal. Not only are consistent and persistent efforts needed to be effective at 

meeting management objectives such as eradication, but monitoring is necessary to determine if 

management actions met management objectives. 

 

A question was raised as to the role that citizen science could play in biosurveillance. Involving 

the public in reporting invasive species as part of regional reporting networks such as EDDMapS 

has proven a useful tool; as has citizen science, the process whereby citizens are involved in 

science as researchers; crowdsourcing, broadcasting widely to an unspecified audience to obtain 

a specific result; or targeted outreach, delivering a specific message to a specific audience at a 

specific location to obtain a specific result. Community involvement in detection and monitoring 

of invasive species, has been increasing. Community involvement has significant challenges 

which are frequently related to data collection and use. Adequate quality assurance and quality 

control, training and access to information can improve data collection making it more suitable 

for use by scientists and decision-makers. 

 

This led to a discussion of active versus passive detection and monitoring. Active detection and 

monitoring are deliberate surveys done for the purpose of detection and monitoring whereas 

passive surveys are done as part of another effort. Both active and passive surveys rely on 

reporting mechanisms such as EDDMaps of the IVEGOT1 hotline, as well as a capability to 

respond to sightings of invasive species. 

 

We also discussed whether response should be included in the operational definition. Except for 

EDRR where response is part of detection, we decided that for containment and long-term 

management/resource protection that response was a management action that followed detection 

and for which monitoring was essential to evaluate effectiveness of the response. Hence, we 



offer the following operational definition of biosurveillance to guide initial efforts within the 

ECISMA, as well as to stimulate further discussion. “Biosurveillance primarily focuses on 

developing and applying effective prevention, detection, and monitoring capabilities (passive and 

active) for detecting and containing biological threats.” This definition can serve as a 

draft/working definition and stimulate future discussions.   

 

Guidelines for Rapid Threat Assessment Discussion 

 

Once biosurveillance for EDRR is initiated and detection occurs, when, where, and how do we 

deploy limited resources to respond. Resources are not available to respond to every detection 

and threats posed by a detection of a nonnative species are not equal. It would be advantageous 

to have a rapid assessment procedure to guide deployment of resources in response to detections. 

 

A key feature of a rapid assessment method is the ability to apply it easily and rapidly. One 

approach is to develop a simple list of questions that if the answer to any is yes that prompts 

removal. We prepared a preliminary list of questions for the breakout session (Appendix 1.2b). 

The hope was that the list could be shortened, but we also sought input into whether we missed 

any important questions. We refined the list of questions and asked attendees at the breakout 

session to score the questions as follows: 1. Most important, 2. Very important, and 3. Important 

(Appendix 1.3). We followed up by seeking additional input by emailing the questionnaire to 

breakout attendees and the ECISMA steering committee. In total for both physical paper and 

electronic returned responses, we had 13 respondents. Results are summarized in Table 2.  

 

We did not discuss exactly how to apply this table. There was a hope that a shorter list of about 

five questions would emerge as most important and that if the answer to any of those questions 

was yes that would be enough to initiate a response. That did not happen. “Is it a one-off” and 

“does it live in disturbed areas” were considered relatively less important, and perhaps could be 

eliminated? Another question was how many yes answers would it take to initiate response? 

Initially it was thought (hoped) that if the list could be shortened to five critical questions, then a 

single yes would initiate a response. Is a list of eight questions too many? 

 

It is useful to remember that the purpose here is to initiate a rapid response to a detection and not 

to initiate management plans for containment or long-term management. Hence, it may be better 

to exercise an abundance of caution and initiate removal to a yes answer from the first eight 

questions. Continued monitoring can show if the response was successful as well as to further 

delineate the scope of the problem. If eradication requires removal of more than a few 

specimens, a more comprehensive evaluation of the benefits and costs of deploying limited 

resources should be conducted. 

 

Synopses and Conclusions: Five agencies/organizations responded to our preliminary 

questionnaire detailing what specific biosurveillance efforts they were conducting (Appendix 

1.2b). We tallied at least, 6 fish, 2 amphibian, 15 reptile, 2 bird, 2 mammal, and 1 invertebrate 

invasive species that are actively being surveilled within the CERP footprint by these 

agencies/organizations. We found that over 50% of efforts are focused on invasive reptiles. 

Invasive fish followed invasive reptiles as most surveilled taxa. Delineating spatial and temporal 

scales for a CERP biosurveillance program is important. We identified that the next step in 



developing a biosurveillance inventory involves creating an up to date, interactive, online 

database organizing all agency efforts, which includes a map to show to geographic coverage of 

surveillance efforts. 

 

Biosurveillance has become an overarching concept with a broad application in invasive species 

management. It can include surveillance, detection, response, and monitoring and it can occur all 

along the invasion curve from prevention to long-term management. To guide initial efforts 

within the ECISMA, we offered the following operational definition of biosurveillance 

“Biosurveillance primarily focuses on developing and applying effective prevention and 

monitoring capabilities (passive and active) for detecting and containing biological threats.” 

 

Resources are not available to respond to every detection and threats posed by a detection of a 

nonnative species are not equal. It would be advantageous to have a rapid assessment procedure 

to guide deployment of resources in response to detections. 

 

 



 

Table 1. All attendees with their affiliated organizations that attended the 2023 ECISMA 

breakout session titled: Developing a framework for an integrated ECISMA EDRR 

biosurveillance network on Wednesday 12 July 2023, from10:45 AM -12:15 PM. 

 

 

 

 

 

 

Attendee Name Organization 

Josiah Freese FWC  

Sonya Thompson Miami Dade County 

William G. Thomas, Jr. US Fish and Wildlife Service 

Eric Suarez FWC  

Carrie Beeler US DOI OERI 

Tiffany Melvin RER-EEL 

Neil Reisner Pythons in Paradise 

Michael Foguer NPS-EVER 

Mark Sandfoss USGS 

Kevin Donmoyer NPS 

Peder Engelstad USGS/Colorado State University 

Sergio A Balaguera-reina UF/IFAD/FLREC 

Mckayla Spencer FWC  

Derek Yorks Wild Vision Systems 

Jackie Guzy US Geological Survey 

Melissa Miller UF 

Dexter Sowell Florida Natural Areas Inventory 

Sue Alspach Fl. Dept. of Agriculture 

Sarah Martin Kittredge The Nature Conservancy 

Chuck Bargeron University of Georgia 

Leroy Rodgers SFWMD 

Jackie Smith FWC-Invasive Plants 

Adam Perez USGS 

Joshua Sands FWC 

Daniel Young FWC 

William Wilkerson PBC ERM 

Dave Witmer PBC ERM 

Michelle Bassis FWC 

Alex Onisko SFWMD 

Ed Metzger SFWMD 

Mike Kirkland SFWMD 

Jeff Bach SFWMD 

Total attendees: 32 Total organizations: 16 

  



Table 2. Ranking of threat assessment questions based on responses from the breakout session 

and homework assignments, including the mean and standard deviations. There were 13 total 

responses.  

 

Ranking Question        Mean + SD  

 

1.   Will it negatively impact ecosystems,  

human health, or infrastructure?     1.08      0.49 

 

2.   Can we eradicate or extirpate it?     1.31      0.75 

 

3.   Is it fecund?                                                                                        1.54      0.88 

 

4/5.   Is it in or near a natural area or other  

                        vulnerable or valuable resource?                 1.62     0.65 

 

4/5.   Is it mobile and vagile?      1.62     0.65 

 

6.   Has it established elsewhere?      1.69     0.75 

 

7.  Is it a habitat/diet generalist?      1.77     0.73 

 

8.   Is there a climate match (latitude, 

   temperature, and rainfall in native range)?    1.92 0.86  

 

9.   Is it a one-off?        2.00     1.08 

 

10.   Does it live in disturbed areas?     2.38     0.87 


