
Florida Bonneted Bat
Urban Ecology and Conservation

Florida bonneted bat. Photo by Joel Sartore - PhotoArk

The FPL Bat Lab at Zoo Miami has 
established the second-largest 
known population of the federally 
endangered Florida bonneted 
bat. The bats roosting within Zoo 
Miami grounds represent the 
core population in the Southeast 
range of the species.

We have identified a new 
artificial roost design that 
provides a long-term roosting 
habitat for the Florida bonneted 
bat. In addition, our acoustic 
monitoring grid provides greater 
detail on the ranging patterns 
and foraging habitat preferences 
for the species.

We have created a conservation 
network of agencies and NGOs 
to implement recovery actions 
for the Florida bonneted bat. 
Additionally, our collaborative 
efforts made it possible to reach 
over 12,000 citizens across the 
county, increasing awareness for 
the species. 

Significant achievements over the last three years



Summary
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The FPL Bat Lab at Zoo Miami focuses on the 

recovery and conservation of the Federally 

Endangered Florida bonneted bat. The 

Lab was created through the partnership of Bat 

Conservation International and Zoo Miami with the 

support of Florida Power and Light. It has established 

itself as the leading authority on protecting Florida 

bonneted bats in urban settings and implementing 

effective methods to help with the species recovery. 

Over the past three years the emphasis of the 

Lab has been to create collaborative research 

initiatives and apply conservation management 

efforts across Miami-Dade County and South Florida. 

Our goal has been to understand the ecology of 

urban-based populations of Florida bonneted bats 

by conducting applied biological research and 

providing stakeholders with the best available data 

for urban planning and conservation. These data 

identify essential social and biological activities and 

ecologically sensitive areas which are essential for 

the conservation of this species. 

Critical data have been collected and analyzed 

thanks to a strong network of partners which 

includes agencies and organizations at federal, 

state, and local levels. These partnerships are 

essential for the longevity of ongoing conservation 

initiatives to recover and conserve the Florida 

bonneted bat. Over 14 agencies and nonprofit 

organizations are currently working with the FPL Bat 

Lab at Zoo Miami to increase the capacity and 

action efforts for the bats across South Florida. These 

collaborative efforts have allowed us to reach over 

12,000 community members in South Florida through 

in-person and online activities in the past three 

years. Ultimately, increasing awareness and support 

for conserving the Florida bonneted bat.

Between May 2019 and December 2021, 22 sites 

across Miami-Dade County were monitored with 

acoustic detectors to identify the ranging behavior 

and distribution patterns of the Florida bonneted 

bat. Over 15 million bat calls were recorded from 



natural areas in Rocky and South Glades, across 

agricultural areas in the Redlands, to suburban and 

urban landscapes in the county. Our data identified 

Zoo Miami as the most critical area for the recovery 

and conservation of the Florida bonneted bat. In 

addition to being one of the most biodiverse and 

ecologically sensitive areas in the county, Zoo 

Miami plays a critical role in conserving multiple 

endangered species of plants and animals.

The FPL Bat Lab at Zoo Miami also implemented a 

successful conservation strategy to provide safe 

roosting habitat for the Florida bonneted bat. Over 

135 Florida bonneted bats are now roosting in 

custom designed bat boxes installed across Miami-

Dade County. These actions have established the 

second-largest known population of this federally 

endangered species across its entire range. The 

roosts have been strategically installed in critical 

areas identified by our acoustic monitoring. The bats 

roosting within Zoo Miami and surrounding areas (> 

89 individuals) represent the core population in the 

Southeast range of the species. The new specially 

designed rocket box style of artificial roost provide 

a stable microclimate under extreme weather 

events, ensuring the safety of the bats and long-

term protection of the population, a key goal in this 

conservation strategy.
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The Florida bonneted bat (Eumops floridanus) 

is a federally endangered species endemic 

to southern Florida [1]. With one of the 

smallest range distributions of any bat species in 

the United States, there are still many aspects of the 

animal’s ecology that remain unknown. As a result 

of long-term conservation work being carried out at 

Babcock Webb Wildlife Management Area by the 

Florida Fish and Wildlife Conservation Commission 

to protect Florida bonneted bats, the species is 

commonly associated with pine and hardwood 

hammock habitats. Roosts have been located in 

tree cavities in natural habitats, including pines, 

royal palms, and cypress [1]. However, there is 

growing evidence that urban areas provide critical 

habitat for Florida bonneted bat populations, with 

colonies utilizing buildings and bat boxes as roosts 

and some altered urban landscapes for foraging 

and social interactions.

Regardless of location, one of the main threats 

to Florida bonneted bat is the irreversible loss of 

roosting habitat. Roosts play a critical role in the 

longevity and stability of populations as they 

provide shelter for bats to sleep, give birth and raise 

their young, provide protection from predators and 

extreme weather events. 

Natural roosting habitats have been decreasing 

due to climate change (increased intensity 

and frequency of major storms) and human 

population growth in Florida, leading to increases in 

development and land-use change (Figure 1). 

In urban habitats, the Florida bonneted bat has 

been reported using buildings since the early 1930s, 

roosting under-barrel tiles on roofs and chimneys 

of houses [2-5]. Buildings do have the potential to 

provide long-term alternative roosting opportunities 

for the Florida bonneted bat – but only if they are 

protected from disturbance or alteration. In the last 

decade, this species has been documented using 

bat houses, opening opportunities to increase roost 

availability in urban areas where natural roosts are 

now lacking. 
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Figure 1. Florida bonneted bat distribution range in 
South Florida. The areas in green represent the remnant 
habitats associated with the species. Cyan represents the 
current development, and red represents the expected 
development in the following decades.
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Since the species was listed as Endangered by the 

U.S. Fish and Wildlife Service in 2013 [1], federal and 

state agencies have concentrated conservation 

activities within protected areas. Until this initiative, 

very little work had been undertaken outside of 

protected areas, especially in urban environments. 

A lack of information on how to protect this species 

across their whole range risks leaving Florida 

bonneted bat populations isolated and vulnerable 

to local extinction events [6]. 

The recovery and successful long-term conservation 

of the Florida bonneted bat requires a holistic 

approach, including protecting natural and 

anthropogenic habitats in which this species relies 

upon. Understanding what habitats need to be 

protected and enhanced for this endangered 

species in urban settings is essential for the long-

term existence of this species. 

The FPL Bat Lab at Zoo Miami was established 

in 2019 through a partnership between Bat 

Conservation International, Zoo Miami, and the 

support of Florida Power and Light. The Bat Lab 

has established itself as the leading authority on 

protecting Florida bonneted bats in urban settings 

and establishing effective methods to help with 

the species recovery. Here we present the results of 

our applied research and conservation efforts from 

2019, to December 31, 2021.

Installation of an acoustic recorder in South Glades 
Wildlife and Environmental Area by Florida Fish and 
Wildlife Conservation Commission researcher.
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Roost Ecology
Br

a
zi

lia
n

 f
re

e
-t

a
ile

d
 b

a
ts

 e
m

e
rg

in
g

 f
ro

m
 b

a
t 

b
o

x



Over the last decade, Florida bonneted 

bat populations have been subjected to 

unprecedented levels of habitat loss due 

to the impacts of climate change and land-use 

conversion [1, 7]. An increase in the frequency 

and intensity of major storms (hurricanes) have 

decimated pine, hammock, and hardwood forests, 

decreasing potential roost availability for this 

endangered species. Changes in land-use, primarily 

due to development pressures in urban and semi-

urban areas, is also a major concern threatening 

Florida bonneted bat roosting and foraging habitats 

[1, 8]. Current urban areas combined with projected 

urban development for the next few decades 

represent over 22% of the area in the range of the 

species (Figure 1).

Urban environments represent almost a quarter 

of known range for the Florida bonneted bat. Like 

many other bat species, the Florida bonneted 

bat has evolved to adapt and survive in urban 

environments, utilizing buildings for roosting. They 

forage in dark open spaces such as urban parks, 

golf courses, artificial lakes, and even parking lots 

when the areas retain specific characteristics. 

However, roosting in urban structures increases the 

risk of human-wildlife conflicts, especially when 

homeowners need to maintain their properties and 

bats are displaced or killed in the process. 

We identify the decrease of roost availability as 

one of the major threats and obstacles to the 

recovery of the Florida bonneted bat. Based on 

our assessment, we set out to achieve the following 

goals:

• Identify historical and contemporary roost use by 

the Florida bonneted bat in Miami-Dade County 

to provide a better understanding of roost 

selection in urban settings.

• Install artificial roosts on key areas across 

the county to increase roost availability 

and decrease human-wildlife conflicts with 

homeowners.

• Identify and test new artificial roost designs that 

provide a stable microclimate during extreme 

weather events.

• Monitor roost occupancy and provide data to 

the Federal authorities to determine population 

health and recovery information.

Ultimately, the project aims to protect and enhance 

roosting and foraging habitats that support a 

growing Florida bonneted bat population that 

is resilient to stochastic events. Our success will 

be measured against the population health and 

whether progress is made to delist the species from 

the Endangered Species Act.

Our goal is to 
enhance and 
protect roosting 
and foraging 
habitat across the 
urban settings of 
Miami-Dade County
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Historical and Contemporary Roosting habitats.

We have identified a total of 45 Florida 

bonneted bat roosts across Miami-Dade 

County that have been used at some 

point between 1949 to the present day [9]. The 

information from these roosts provides us with a 

comprehensive description of roost selection, 

characterization, and distribution within the county. 

A greater understanding of this bat’s roosting 

strategies and associated habitats are critical for its 

survival and vital in our recovery and conservation 

efforts. In addition, we have been working closely 

with the U.S. Fish and Wildlife Service and the Florida 

Fish and Wildlife Conservation Commission, serving 

as a local response team to assess multiple reports 

of potential Florida bonneted bat roosts across 

Miami-Dade County. All findings are reported to the 

federal and state agencies, and the information is 

used to identify distribution patterns of the different 

bat species throughout the county. 

The information we’ve collected shows that Florida 

bonneted bats use multiple natural and artificial 

roost types across the county, demonstrating the 

species’ adaptability (Figure 2). This adaptive 

plasticity is well known on other sister taxa within the 

Molossid family, and many species are considered 

synurbic and urban adapters. Our data suggest 

that, in general, the species prefers cavities either 

in natural (trees) or artificial (roofs, bat houses) 

structures over 16 feet high.

Figure 2. Historical and Contemporary roosts used by the 
Florida bonneted bat across Miami-Dade County. Figure 
adapted from Ridgley, F. et al., 2021. Use and distribution 
of roosts by Florida bonneted bat in Miami-Dade County.
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Contemporary roosting 
habitat for the Florida 
bonneted bat at Boystown 
Pineland County Park.
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New Artificial Roost Designs

Artificial roosts can help mitigate 

threats to bat conservation 

associated with habitat loss, 

climate change, and direct human 

disturbance. These artificial structures 

can supplement natural roosts and 

protect bats from extreme weather 

events. Currently, a single chamber 

artificial roost is being used to support 

Florida bonneted bat populations 

across its range, including Miami-Dade 

County. This roost was initially built and 

used by a private landowner in Naples with 

the intention of providing an artificial roost 

for bats without targeting any particular 

species. The roost was made without 

following plan measurements, resulting in 

a larger internal chamber. Over time, the 

roost was occupied by a large unknown bat 

and reported to the Florida Fish and Wildlife 

Conservation Commission, who identified 

them as Florida bonneted bats. 

Due to the difficulty of detecting Florida 

bonneted bats in natural roosts or in 

buildings before construction or alteration 

is already underway, the availability of 

roosting habitat is rapidly decreasing. We have 

determined that installing artificial roosts in 

appropriate areas for Florida bonneted bats is an 

important tool in the recovery and conservation of 

this species in urban environments. However, the 

thermal profiles (microclimate) of these artificial 

roosts is an important component that can’t be 

ignored as extreme weather can expose this 

species to heat or cold stress and death [10, 11]. 

Any roost installed for this federally endangered 

species has to provide stable microclimate 

conditions during extreme weather events. To 

provide the bats with the most thermally stable 

roost possible, we designed a study to measure the 

internal temperature of the current artificial roost 

design and two additional experimental designs 

during the winter of 2020-2021 and throughout the 

spring and summer 2021. 

The internal temperature data shows that the new 

alternative roost designs provide a more stable 

microclimate during both winter and summer 

months. One experimental design, the rocket 

box design, offers a broader range of internal 

temperatures for the bats (Figure 3) and the 

length of the rocket box promotes a gradient of 

temperatures from warmer at the top to colder 

near the bottom. Additionally, the double chamber 

rocket box offers Florida bonneted bats with 

Figure 3. Internal temperature of multiple artificial roost 
types during maximum summer temperatures and minimum 
winter temperature (2020-2021).



the option of moving between chambers and 

around the roost to select their preferred body 

temperature. Another design, an artificial tree 

chamber, was built from a slash pine login which 

we manually created an internal cavity. The tree 

chamber provides a stable roost temperature 

throughout the seasons but does require sourcing 

of appropriately sized old trees. During summer, it 

stays around ambient temperature, and in winter, 

temperature loss is slow and stays above ambient 

temperature (Figure 3).

Single chamber bat boxes have been successfully 

used as alternative roosts for Florida bonneted bats 

across its range. However, from the three designs 

we tested, the single chamber does not provide 

a stable microclimate for the bats roosting inside. 

During the summer, it can reach over 10º Fahrenheit 

higher than the other roost alternatives, and in 

winter, the internal temperature decreases faster 

and goes below ambient temperature (Figure 3).

Moving forward, we 

recommend using rocket boxes 

as an alternative roost for the 

Florida bonneted bat. This 

design allows bats to choose 

from a broader range of 

temperatures to reduce energy 

consumption during metabolic 

heat production throughout 

the winter and evaporative 

cooling energy expending in 

the summer. Two rocket boxes 

installed at Zoo Miami are 

already being used by Florida 

bonneted bats (4 months to 

be occupied) highlighting their 

suitability for the species.
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Artificial tree chamber 
built from a slash of 
pine login

Rocket box intallation 
at Zoo Miami
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Artificial Roost Occupancy

During the Fall of 2018, single chamber 

artificial roosts were installed on 17 sites 

across Miami-Dade County (Figure 4). On 

each site, two single chamber roosts were installed 

either side of a utility pole or a ‘schedule 80’ 

seamless steel pole to ensure the installations were 

built to withstand hurricane force winds. All roosts 

were mounted at a minimum of 20 feet (6 meters) 

above the ground. This installation aims to offer safe 

roost alternatives for the Florida bonneted bat by 

decreasing human-wildlife conflict on bats roosting 

in buildings. 

Regular monitoring of these artificial roosts has 

revealed that there are now over 135 Florida 

bonneted bats roosting across 14 sites in Miami-

Dade County. This work has established the 

second-largest known population of this federally 

endangered species across its entire range with 

We established  
the second-largest 
known population of  
the Florida bonneted bat 

Figure 4. Current artificial roost occupancy across Miami-
Dade County.



a trend of continued population growth. The 

majority of bats are found roosting at Zoo Miami 

and surrounding areas (Martinez Pineland Preserve 

and Larry and Penny Thompson Memorial Park 

and Campground, and nerby open areas such as 

parking lots and lakes associated with the former 

Richmond Naval Air Station) with over 89 individuals 

within ~600 acres. The bats roosting within Zoo 

Miami grounds represent the core population in the 

Southeast range of the species. Fine scale genetic 

analysis of Florida bonneted bat has shown that 

the Miami population is genetically distinct from 

individuals across the rest of the species range [6]. 

This new information provides even stronger support 

for protecting the Florida bonneted bat population 

in Miami as the loss of bats from this area will mark a 

loss of genetic diversity for the species as a whole.

The first artificial roost to be occupied by the Florida 

bonneted bat at Zoo Miami occurred within three 

weeks after installation. Such rapid occupancy of 

artificial roosts by bats is uncommon and is usually 

an indicator of limited available roosting habitat. 

New installations across Miami-Dade County 

have followed this rapid occupancy pattern, 

underscoring the need for additional roosts to 

be installed for this population. During 2021, an 

additional 77 new individuals were recorded using 

artificial roosts across the county, an increase of 

132 percent (Figure 5). Our monitoring shows bat 

occupancy between one to 15 individuals per roost, 

consistent with the reported female-dominated 

harem groups size on the western part of the range 

in natural settings. The artificial roosts provide the 

space required to support the physiological and 

behavioral needs of the Florida bonneted bat. 

We observed a positive group growth per roost 

through new member recruitment and successful 

reproduction (Figure 6).

Figure 5. Roost occupancy timeline of Florida bonneted 
bats (FBB) from installation to November 2021.
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Monthly population 
monitoring census



Figure 6. Change on roost occupancy per roost over time.

Despite the success of this strategy in creating additional roosting habitat for this species, we suggest caution 

on using this as a mitigation tool for development projects when foraging habitat is eliminated. Artificial roosts 

can mitigate the loss of roosting habitat but not for foraging areas. Furthermore, roost and foraging habitat 

are two essential elements in the conservation of bats: ultimately, both need to be protected for the species 

to survive. 
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Florida bonneted 
bats require both 
roosting and 
foraging habitats 
to be protected 
for the recovery 
and survival of the 
species.



Habitat Use & Foraging



Since May 2019, The FPL Bat Lab at Zoo Miami 

has collected acoustic data from 22 sites 

across Miami-Dade County covering an area 

of 1677 km² (647 mi²). This developed landscape 

is shaped by urban, suburban, and agricultural 

areas that create a complex matrix of different 

habitats. Urban tree cover is present in 19.9% of 

the city but varies by municipality; in Coral Gables, 

for instance, trees blanket 47% of the landscape. 

Open grass covers 22.9% of the County, and 

permanent freshwater features are present in 

5.1% of the surface of the County. The acoustic 

recorders were installed in different landscapes, 

from natural spaces in the Rocky and South 

Glades, across agricultural areas in the Redlands, 

to suburban and urban landscapes in the county. 

Our acoustic surveys provide critical information on 

the distribution patterns and habitat selection of this 

species. Information gathered from the acoustic 

monitoring network helps identify areas of high 

occupancy and preferred habitat types.

Bat activity was recorded using full-spectrum 

ultrasonic recorders at each site (Wildlife Acoustics, 

Maynard, Massachusetts). Bat detectors record 

every night during site assessment. Acoustic files 

were analyzed using Kaleidoscope Pro and Bats 

of North America classifier. Once identified, two 

experts manually review and vet Florida bonneted 

bat calls independently.

The Florida bonneted bat is considered rare and 

elusive in the landscape. However, our acoustic 

data shows a very different picture in the urban 

environment of Miami-Dade County. In combination 

with data from previous efforts, these data indicate 

that Florida bonneted bats are widely using urban 

habitats in Miami-Dade County.

Eight different bat species have been identified 

during our acoustic monitoring, including the Florida 

Roosting and foraging habitat at Rockdale Pineland Preserve (foreground forest area) and Palmetto Golf 
Course (background green open space) in Miami-Dade County.
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bonneted bat (Eumops floridanus), big brown bat 

(Eptesicus fuscus), northern yellow bat (Lasiurus 

intermedius), Seminole bat (Lasiurus seminolus), 

velvety free-tailed bat (Molossus molossus), evening 

bat (Nycticeius humeralis), tricolored bat (Perimyotis 

subflavus), and Brazilian free-tailed bat (Tadarida 

brasiliensis). In total, we recorded 2,921 nights of 

data across the 22 survey locations. Sites were 

monitored during different intervals of time between 

May 2019 and December 2021. During this period, a 

total of 1.5 million files were recorded and analyzed. 

The recording contains over 15 million calls between 

the eight species present in Miami-Dade County. 

Our data shows that Zoo Miami has the highest 

bat activity across the county with a mean of over 

13,000 calls per night, followed by Granada Golf 

Course at Coral Gables >9,000, Tropical Park with 

over >8,000, and Calusa Golf Course with >7,000 

calls per night (Figure 7). The Brazilian free-tailed bat 

is the most common species across the county with 

54% of the bat calls, followed by the northern yellow 

bat with 17% and the Florida bonneted bat with 9% 

of the total bat calls recorded.

Figure 7. Mean 
number of Florida 
bonneted bat 
calls (Purple) vs. 
bat calls (red) 
recorded per night 
across Miami-Dade 
County.
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The mosaic of habitats in which Zoo Miami is 

located represents the most important site for bat 

conservation in Miami-Dade County. The property 

recorded the highest bat activity across all the 

monitored sites in Miami-Dade County, including 

natural areas at South and Rocky Glades. The 

same site recorded the highest activity of Florida 

bonneted bats. The recordings show foraging and 

social interactions based on a large number of 

social calls recorded. As previously discussed, the 

property hosts the second largest population with 

the highest density of this endangered species 

across its entire range, with over 89 individuals 

roosting in artificial roosts. In addition to the 

importance for the Florida bonneted bat, Zoo 

Miami hosts other endangered and threatened 

species, including flora such as Aletris bracteata, 

Brickellia mosieri, Chamaesyce deltoidea, 

Ipomoea microdactyla, Ipomoea tenuissima, Linum 

arenicola, Latana depressa, Odontosoria clavata, 

Poinsettia pinetorum, Polygala smallii, Selaginella 

eatonii, Tectaria fimbriata, Zornia bracteata; and 

fauna such as Gopherus polyphemus (gopher 

tortoise), Cicindellidia floridana (Miami tiger beetle), 

Strymon acis bartrami (Bartram’s hairstreak), and 

Tantilla oolitica (rim rock crown snake). Zoo Miami 

has the second largest remnant of the critically 

endangered Pine Rockland outside the Everglades 

National Park. The combination of multiple habitats 

within the property, including Pine Rockland, open 

areas, and lakes, makes Zoo Miami one of the 

most biodiverse and sensitive areas in Miami-Dade 

County.

The acoustic data shows Florida bonneted bat 

activity highest in habitats with a combination of 

tree coverage and large open dark spaces for 

foraging and social interaction. Areas with tree 

coverage provide food sources for this insectivorous 

bat, while open dark spaces allow the largest 

bat in Florida to forage those resources. The wing 

morphology of this federally endangered species 

(large and narrow wings) restricts maneuverability 

during flight, constricting the species to use open 

spaces. Consequently, preserving sites with tree 

coverage and open dark areas is critical for the 

recovery and conservation of the Florida bonneted 

bat.
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Zoo Miami’s diverse habitats (a combination of natural Pine Rockland forest and open dark spaces) make it the 
most critical conservation area for the core population of the Florida bonneted bat in Miami-Dade County.

Bat detector at Navy Wells Pineland Preserve.



Conservation Network 
and Outreach



Multi-agency collaboration during population monitoring at Babcock / Webb Wildlife Management Area.

Florida Bonneted Bat Protocol for Urban Environments

The FPL Bat Lab has been working in partnership 

with the U.S. Fish and Wildlife Service and 

the Florida Fish and Wildlife Conservation 

Commission to create a series of protocols that 

can be used to respond to bat-related reports by 

the community and generate a comprehensive 

database of bat roosts in the urban environments 

of Miami-Dade County. Our primary goal is to 

provide up-to-date information on the distribution 

and location of roosts for key stakeholders such 

as Miami-Dade County, South Florida Water 

Management District, National Park Service, Florida 

State Parks, Florida Fish and Wildlife Conservation 

Commission, and U.S. Fish and Wildlife Service. 

This information is critical to identifying priority 

lands for conservation planning, making informed 

management decisions, and guiding regulatory 

processes. There has been an urgency in this work 
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Recovering and conserving the Florida bonneted bat requires a multidisciplinary approach that involves 

governmental organizations at the federal, state, and local level and the direct involvement of NGOs and 

the community across the range of the species. During the past three years, the FPL Bat Lab has increasingly 

built partnerships with multiple stakeholders and organizations with the following goals:

• Create a protocol for bat reports in urban environments.

• Increase Florida bonneted bat awareness in urban environments.

• Increase sustainability, longevity and reach of recovery and conservations efforts of the Florida bonneted 

bat.



as land-use change is one of the most pervasive 

socioeconomic drivers leading to the degradation 

and loss of ecological systems [13]. Comprehensive 

and informed planning leads to improved 

development patterns while coordinating and 

supporting conservation efforts. Given that open 

spaces are a valuable commodity for people and 

wildlife in urban environments, coordination and 

planning are critical to identifying priority spaces 

and habitats. 

The FPL Bat Lab, in partnership with the U.S Fish and 

Wildlife Service, created a strategy to identify bats 

roosting in buildings throughout urban environments 

in Miami-Dade County. The destruction of several 

urban roosts in the Miami area in the past few 

years highlights the ongoing risk to this federally 

endangered species. Without urgent action 

to identify remaining roosts and ensure that 

appropriate reporting and protection measures are 

well established – and are known to the relevant 

parties that will come into contact with this species 

– there is a significant risk that urban-based Florida 

bonneted bat populations will lose existing roost 

sites at a rate that will risk the long-term health of 

the Miami based population.

We have created multiple tools for stakeholders 

at the federal, state, and local levels to access 

critical data from biological assessments in various 

landscapes throughout Miami-Dade County. These 

data are fundamental for local governments to 

prioritize species and habitat for protection or 

to implement multiple strategies to reduce and 

mitigate the anthropogenic impact on these areas.

At the policy and planning level, it is critical that 

a robust network of stakeholders and NGOs 

contribute to assessing and identifying essential 

habitats and sensitive landscape features. 

Integrating land use and conservation planning 

strengthens both processes by considering the 

entire urban-agricultural-natural lands continuum 

in Miami-Dade County. Ultimately, communities 

will benefit from this information and established 

procedures, allowing them to proactively find 

equitable and flexible solutions and/or alternatives 

to protect species and habitats before requiring 

more restrictive actions by legislation such as the 

Endangered Species Act. 
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Rescue of Florida bonneted bats during 
unintentional destruction of their roost in a 
building during roof maintenance.



Florida Bonneted Bat Conservation Network and Awareness Efforts

The FPL Bat Lab at Zoo Miami is committed 

to building partnerships with a diverse 

set stakeholders and NGOs in order to 

implement a successful recovery and long-term 

conservation actions for the Florida bonneted bat. 

These partnerships will also help us increase our 

capacity and geographical range in which we’re 

able to operate. Currently, we are working with 

over 14 agencies and organizations at federal, 

state, and local levels. These partnerships range 

from innovative research to applied conservation 

strategies throughout the distribution of the Florida 

bonneted bat. 

The achievements of the past three years 

described in this report have been accomplished 

by collaborating with all our partners, and their 

commitment to conserving the Florida bonneted 

bat and the natural habitats across Miami-Dade 

County. 

Our partners have played a critical role in 

generating bat awareness in the region. In the 

Fall of 2019, we hosted the first Bat Ambassador 

training program at Zoo Miami to more than 30 

participants from multiple organizations such as 

Everglades National Park and Miami-Dade County 

Florida bonneted bat conservation 
network in Miami-Dade County
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FIU students observing 
Florida bonneted bats 
emerging from an artificial 
roost at Zoo Miami

EcoAdventures. The goal of these programs is to 

provide in-person bat encounters to members 

of the community through bat walks led by Bat 

Ambassadors. Bat walks offer a highly effective 

way to communicate the importance of bat 

conservation and for community members to learn 

about the local bat populations. Additionally, the 

Bat Ambassadors empower citizens to collect and 

share data that can help better understand and 

inform future management strategies for one of the 

most endangered bat species in the United States. 

We have reached a large audience directly 

through in-person and online presentations 

and collaborations with partners such as the 

National Park Conservation Association. These 

presentations have reached over 12,000 community 

members in the past three years across South 

Florida. Additionally, we created an online portal 

(floridabonnetedbat.org) for the community to 

learn about the Florida bonneted bat, the project, 

and report bat sightings. The site also provides 

information if people encounter injured bats and 

how and when they can be safely removed from 

homes.   

2019 cohort of 
Bat Ambassadors

23 / FPL BAT LAB / 2019 - 2021 /  PROGRESS REPORT



1. U.S. Fish and Wildlife Service [USFWS], Endangered and threatened wildlife and plants: Endangered 

species status for the Florida Bonneted Bat. 2013: p. Federal Register 78 (191): 61004-61043.

2. Barbour, R.W. and W.H. Davis, Bats of America. 1969: The University Press of Kentucky, Lexington. 286 p.

3. Belwood, J., Florida mastiff bat, Eumops glaucinus floridanus, in Rare and endangered biota of Florida, 

S.R. Humphrey, Editor. 1992, University Press of Florida, Gainesville. p. 216-223.

4. Timm, R.M. and H.H. Genoways, The Florida bonneted bat, Eumops floridanus (Chiroptera : Molossidae): 

Distribution, morphometrics, systematics, and ecology. Journal of Mammalogy, 2004. 85(5): p. 852-865.

5. Gore, J.A., et al., Roosting sites of a Florida bonneted bat (Eumops floridanus). Florida Field Naturalist, 

2015. 43(4): p. 179-184.

6. Austin, J.D., et al., Strong Population Genetic Structure and Cryptic Diversity in the Florida Bonneted Bat 

(Eumops floridanus). In Review. Conservation Genetics, 2021.

7. Florida Fish and Wildlife Conservation Commission, A species action plan for the Florida bonneted bat. 

2013: Tallahassee, Florida.

8. Bailey, A.M., et al., Impact of land use and climate on the distribution of the endangered Florida 

bonneted bat. Journal of Mammalogy, 2017. 98(6): p. 1586-1593.

9. Ridgley, F., et al., Use and Distribution of Roosts by Florida Bonneted Bats in Miami-Dade County, Florida, 

U.S.A.: addition to Webb et al. 2021. In Press. Urban Naturalist, 2022.

10. Bideguren, G.M., et al., Bat boxes and climate change: testing the risk of over-heating in the 

Mediterranean region. Biodiversity and Conservation, 2019. 28(1): p. 21-35.

11. Crawford, R.D. and J.M. O’Keefe, Avoiding a conservation pitfall: Considering the risks of unsuitably hot 

bat boxes. Conservation Science and Practice, 2021: p. e412.

12. Timm, R.M., et al., Mammals of the La Selva-Braulio Carrillo Complex, Costa Rica. North American Fauna. 

1989: U.S. Fish and Wildlife Service publ. 1-162.

13. Langpap, C. and J. Wu, Predicting the effect of land-use policies on wildlife habitat abundance. 

Canadian Journal of Agricultural Economics/Revue canadienne d’agroeconomie, 2008. 56(2): p. 195-

217.

References

Acknowledgments

24 / FPL BAT LAB / 2019 - 2021 /  PROGRESS REPORT

W  e would like to take this opportunity to thank our funding partners for making this work possible, and 

to all the individuals and organizations who have contributed to this project and helped protect 

this vulnerable population. Special thanks go out to Sandra Sneckenberger, United States Fish and 

Wildlife Service, and Ricardo Zambrano, Elizabeth Braun de Torrez, Susie Nutall, and Eric Suarez, Florida Fish 

and Wildlife Conservation Commission. We also thank the supervisors and managers of Miami-Dade County 

Natural Areas Management and the Environmentally Endangered Lands program for their support in the 

installation and monitoring of many of the artificial roosts and acoustic monitoring equipment within the parks 

and preserves they are charged with managing. Finally, we would like to thank Melissa Abdo and Paola 

Ferreira with the National Park Conservation Association and Tropical Audubon Society for their partnership 

and support of this project.




