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Peer review #1 from Brian Millsap

From: Brian_A_Millsap@fws.gov

To: Imperiled

Cc: Brian_A_Millsap@fws.gov; Haley, Katherin
Subject: Re: Burrowing owl Draft BSR Report
Date: Tuesday, February 01, 2011 10:59:57 AM

I have completed my review of the BSR for the Florida burrowing owl (Athene
cunicularia floridana). The BSR includes all of the pertinent literature and data
sources | am aware of, and the conclusions from that review are, in my opinion,
sound, but with one question. My question relates to criterion (c).2.a(ii) that all
individuals are members of the same subpopulation. How was the population at
Eglin Air Force Base, if it is still extant, treated in this assessment? That population
is (was) separated by a considerable distance from other burrowing owl populations
in Florida and elsewhere, and | wonder if it meets the criterion of a subpopulation
under IUCN criteria? | also know there were questions about the subspecific status
of those individuals, so that might also play into how they are treated in this
assessment.

Aside from how that question is answered, | believe the other criteria are
appropriately addressed in the BSR. Please do not hesitate to contact me if you
have any questions.

Brian

Brian Millsap

U.S. Fish and Wildlife Service
P.O. Box 1306

Albuquerque, NM 87103
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Peer review #2 from Dr. Dan Caitlin

From: Catlin, Daniel

To: Imperiled

Subject: burrowing owl listing review

Date: Wednesday, January 26, 2011 4:42:27 PM
Attachments: Catlin FWC BUOW review.docx

Please find attached my review of the FL BUOW listing decision. If you have any questions,
please feel
free to contact me.

All Best
Dan

Overall | think that this is a thorough review of the literature and assembled knowledge of the
status of Burrowing Owls in Florida. The conclusions generally follow from the data and
evidence that was presented. The presentation was simple and straightforward, but | did have
one issue with the document that I discuss in the following paragraph.

I think what concerns me the most about this document and its conclusions, is that the listing of
the species as threatened hinges on a single definition, one that it is reasonable to disagree with.
If you were to tell be that all of the Burrowing Owls in Florida were a single subpopulation, |
would want both demographic and genetic proof of that statement. While | realize that you use a
definition that was presented to you, | also realize that you admit to debating it before making
your conclusion. Therefore, there must be some doubt even in your own minds as to whether or
not the Florida Burrowing Owl can truly be considered a subpopulation unto itself. While
reading through the table used for summarizing your evaluation, | tried to determine how each of
the steps could lead one to thinking that an animal were threatened biologically, and not just
semantically. 1 am not arguing one way or the other as far as listing the species is concerned, but
I am a little perturbed that the entire listing would be decided by the definition of a single word.
Following the logic of Section C, we are trying to determine if the population is so small that we
could expect it to blink out of existence for a myriad of reasons. Geographically, it is hard for
me to foresee some event affecting all of the BUOWSs in Florida all at the same time. Further,
you have evidence that there is some differentiation among groups of owls, but because of
methodological issues, you chose to ignore that information in this assessment. | also find it
somewhat perplexing that you would not use the PVA information that was available to you
regardless of which owls the analysis was performed on. You yourselves in this document
decided that all of Florida is a single subpopulation, so what does it matter that Bowen dealt with
rural owls and Endries with owls in small groups (notice | avoided using the word population,
which you should do too if you are going to have specific restrictive definitions for those terms).
The decision to dismiss these PVAs because they don’t deal with the “whole” subpopulation
seems to fly in the face of your decision to treat the entire subpopulation as a single unit. If you
were to break it into multiple subpopulations, then wouldn’t C2ai receive a “Y?” and therefore
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the bird would be listed based on this finding? | guess this depends on accepting Bowen’s
(2001) finding, but from looking at that paper, | gather that there was no correction made for
resighting rate? | think work by Conway, Rosenberg, and others would indicate that this is not
the best way to estimate the population of BUOWS. | guess my thinking would be that | would
rather use the information from the PV As; that ought to place a “Y” in C1, and negate the need
for a debate over the definition of a subpopulation and whether or not all of Florida qualifies.

I am aware that it is easy to gloss over many of the intricacies of the listing process and this
IUCN process itself if you do not have to perform it and make the hard decisions yourself. |
applaud the work that has been done and offer my comments as the thoughts of an outside person
much less familiar with the FL BUOW and the legislative issues at hand. | hope that my
comments are taken as constructive and helpful, and | greatly appreciate the opportunity to
contribute to the process.

All Best

Daniel H. Catlin
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Peer review #3 from Dr. Melissa Grigione

From: Grigione, Melissa Marie [mailto:mgrigione@pace.edu]

Sent: Monday, January 31, 2011 11:25 PM

To: Haley, Katherin; Brian_A_Millsap@fws.gov; BKMEALEY @aol.com
Cc: ronald.sarno@hofstra.edu

Subject: RE: Burrowing owl Draft BSR Report

Dear Kate,

I have reviewed the BSR and believe that both the methodology and conclusions are warranted.
The report used appropriate references and considered public input. It is clear that the authors
clearly understand the rather complex set of rules required to meet the listing criteria and their
conclusions justify the "threatened" recommendation.

The attached revision shares some preliminary data from the genetic work that Ron Sarno and |
are currently analyzing, so please take a look. We have collected blood on approximately 180
birds throughout FL. At this point, we have developed 13 microsatellites for FL burrowing owils.
Our preliminary data, based on 80 individuals, suggests low levels of heterozygosity. There will
be several publications that come from this work. If we could obtain $5-10K in support for this
work, we could move this along considerably. Please let me know if there are any funding
possibilities at FWC. We would be glad to submit a proposal.

If I can be of further support, please contact me.
Thank you!
Melissa

Melissa M. Grigione, Ph.D.

Associate Professor & Director

Graduate Program in Environmental Science
Dept of Biology

Pace University

861 Bedford Road

Marks Hall, Room 26

Pleasantville, New York 10570
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Biological Status Review
for the
Florida Burrowing Owl
(Athene cunicularia floridana)

EXECUTIVE SUMMARY

The Florida Fish and Wildlife Conservation Commission (FWC) directed staff to
evaluate all species listed as Threatened or Species of Special Concern as of September 1, 2010.
Public information on the status of the Florida burrowing owl was sought from September 17 to
November 1, 2010. The members of the biological review group (BRG) met on November 12,
2010. Group members were Kate Haley (FWC lead), Jerry Jackson of Florida Gulf Coast
University and Ken Meyer an independent consultant. In accordance with rule 68A-27.0012
Florida Administrative Code (F.A.C.), the BRG was charged with evaluating the biological
status of the Florida burrowing owl using criteria included in definitions in 68A-27.001(3) and
following the protocols in the Guidelines for Application of the IUCN Red List Criteria at
Regional Levels (Version 3.0) and Guidelines for Using the IUCN Red List Categories and
Criteria (Version 8.1). Please visit
http://myfwc.com/WILDLIFEHABITATS/imperiledSpp_listingprocess.htm to view the listing
process rule and the criteria found in the definitions. The BRG concluded from the biological
assessment that the Florida burrowing owl met criteria for listing. Based on the literature review,
information received from the public, and the BRG findings staff recommends the species be
listed as a Florida designated threatened species.

This work was supported by a Conserve Wildlife Tag grant from the Wildlife
Foundation of Florida.

BIOLOGICAL INFORMATION

Life History References — Haug et al. (1993), FWC (2003), Millsap (1996) and USFWS
(2003).

Taxonomic Classification — This report is for the Florida burrowing owl, Athene
cunicularia floridana a subspecies of burrowing owl, in Florida. The subspecies is found in
Florida and the Bahama Islands (Haug et al. 1993).

Population Status and Trend — Millsap (1996) estimated between 3,000 and 10,000
burrowing owls in Florida based on density estimates from different areas of the state. However,
Bowen (2001) surveyed current and historic records of burrowing owls throughout the state and
found 1,757 adult owls. Local establishment and extirpations make it difficult to determine the
population trend of the burrowing owl statewide (Woolfenden et al. 2006). [Sarno et al (In prep),
using 13 microsatellite loci, are investigating genetic variation in 182 burrowing owls from 14
locations in Florida. To date we have observed a paucity of heterozygous individuals and
presume that the Florida popylations will exhibit low levels of genetic variation and
heterozygosity.
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Peer review #4 from Pam Bowen

From: Pam Bowen [mailto:pbowen@sjrwmd.com]

Sent: Monday, January 31, 2011 8:41 AM

To: Haley, Katherin

Subject: Comments on the BSR of the Florida Burrowing Owl - please replace file with this one

Kate,

My apologies, but | just realized there was a problem with the font on one of the paragraphs on
page 2 of my comments and that there was a spacing problem in another paragraph. I’ve
corrected these problems in the attached file. Would you please replace the file | sent you earlier
this morning, with the file attached here?

Thank you so much for your help with this!!!
Pam

Pamela J. Bowen

Environmental Scientist

St. Johns River Water Management District
4049 Reid Street/ Hwy 100 West

P. O. Box 1429, Palatka, Florida 32178-1429

To: Katherin Haley

From: Pamela J. Bowen

Subject: Comments on the Draft Biological Status Review for the Florida Burrowing Owl
(Athene cunicularia floridana)

Date Prepared: January 30, 2011

Kate, thank you very much for the opportunity to provide comments on the draft Biological
Status Review (BSR) of the Florida Burrowing Owl (Athene cunicularia floridana) prepared by
the Biological Review Group (BRG) in November 2010. Having previously conducted a state-
wide population survey of the Burrowing Owl in Florida, | appreciated the opportunity to
provide comments on the BSR and the recommendations of the BRG.

First, the individuals who served on the BRG are well chosen for the project based on their
knowledge and experience of Florida's birds. Kate, although you and | have not worked closely
together before, | know you have a great deal of experience working with Burrowing Owls in
Florida and California. | also am familiar with the work of Dr. J. Jackson and Dr. K. Meyer. |
have worked with both of these individuals in the past. | have worked with Dr. Jackson on
Florida Ornithological Society projects over the years and Dr. Meyer provided me with
information on radio-tracking raptors when | first began my masters research work. | have also
heard several presentations given by Dr. Meyer on his work with Swallow-tailed Kites. Both Dr.
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Jackson and Dr. Meyer are well qualified to assess population data on avian species in the state
of Florida. Both of these individuals have, throughout the years, provided fair and objective
scientific assessments of the species they have worked with in Florida. | am also certain that the
BRG has benefited from your leadership and your extensive experience working with Burrowing
Owls in Florida.

Second, based on the letters and studies that were referenced in Appendix 2 of the BSR, | believe
that the BRG's recommendation that the Florida Burrowing Owl be listed as a Threatened
species is well substantiated by the scientific data that was provided. In fact, the BRG was very
conservative in its assessment of the data provided in relationship to the IUCN criteria used to
evaluate the species status in Florida.

My review of the BSR Information Findings Table indicates that the BRG could potentially have
also answered "Yes" to having met the criteria for listing for Criterion/Listing Measure (A) 3 -
Population Size Reduction depending on the data used to estimate or project the future
population size. In 1999, Bowen ( 2000, page 63) identified 416 BUOW territories in Cape
Coral, Florida. A territory included an area occupied by one or more adult owl. At 15% of the
territories, only one adult owl was observed (representing the non-breeding population).
Therefore, of the 416 territories identified in Cape Coral, 85% or 354 territories would be
expected to be occupied by two or more breeding adults. However, five years later in February
2004, FFWCC (2004) identified a total of 277 active nests/burrows in the same area. During the
five year period between 1999 and 2004, the breeding population may have declined from 708
adults (a minimum of 2 adults at 354 territories) to 554 adults (a minimum of 2 adults at 277
burrows/nests). This represents a decline of 154 breeding adults in the area or a 21.75% decrease
in the breeding population over five years. Assuming that over ten years (two five-year periods),
this rate would double (2 x 21.75%), the breeding population could be estimated to decline by
43.50%. If this figure was used to project the estimated decline of the overall population in the
state of Florida, then the species would also meet criterion (A)3 for listing (a population size
reduction of at least 30% projected or suspected to be met within 10 years or ............ ). Despite
the inferences that could be made using these data, the BRG were conservative in their
assessment of the available data and indicated that the species did not meet this criterion.
However, the BRG did provide a remark in the Data/Information section of the table indicating
that projected development in urban areas may cause decline. Unfortunately, the Burrowing Owl
Adaptive Management Plan for Cape Coral, prepared by Quest Ecology (2010), does not indicate
the total number of breeding territories recorded in the area during its 2009 BUOW census (it
only states that 190 adults were observed in high priority survey sections) . As a result, there are
no numbers available in the literature provided to determine if an

estimated decline of more than 30% did actually occur between 1999 and 2009. This lack of
data may be the key reason why the BRG wisely used a conservative approach to its evaluation
of this criterion. If the species is listed as threatened, at the minimum, all future BUOW surveys
in a specific area should specifically indicate the total number of territories or active
nests/burrows observed and the total number of breeding adults (or the total number of breeding
pairs) recorded during the survey.

In the table of BSR Information Findings, the BRG rightfully found that the Burrowing Owl met

the IUCN criterion for listing based on (C) Population Size and Trend. The literature estimated
that the population was between 3,000 and 10,000 owls and a state-wide census of the species
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recorded less than 2,000 adult Burrowing Owls in 1999. These numbers clearly indicate a small
population size. Additionally, the estimation or observation of the decline of adult owls (C)2, as
evidenced by the literature, provides a sound scientific criterion for listing this species as
Threatened. My comments in the paragraph above regarding the potential decline of the
breeding population in Cape Coral would also corroborate this analysis. Finally, the decision that
all of the mature individuals occur in one subpopulation, based on the IUCN's definition of
"subpopulation™ (IUCN 2003, page 8) (Geographically or otherwise distinct groups in the
(global) population between which there is little demographic or genetic exchange ............ )is
appropriate. There is very little likelihood of gene flow between the Florida Burrowing Owl and
burrowing owls in the western United States or South America. The Florida subpopulation of
the Burrowing Owl is distinct from it's western counter-parts and would probably even
experience limited gene flow with its Jamaican relatives based on dispersal distances.

I can imagine there must have been a great deal of discussion over the interpretation of a
“subpopulation™ in comparison to the metapopulation work that I did on the Burrowing Owl (My
work was an exact replication of the metapopulation work done on the Florida Scrub Jay by Stith
et al. 1996). Perhaps, this provides an excellent example of how scale makes a difference in how
we interpret the world around us. In classic ecology, species and populations focus on whether
groups are interbreeding units or not. On a global scale, there are several subspecies of
Burrowing Owls, and they are not all interbreeding (although the possibility exists that they
could interbreed). However, on a regional scale, metapopulation analysis and population
viablility analysis, don't look at whether the subspecies is interbreeding, but rather at the size of
regional subpopulations and the distance between them to determine the likelihood of each
subpopulation's persistence over time. Large mainland populations are projected to have lower
risks of extinction while small island populations, located far from mainland populations, are
expected to have high risks of extinction. If the BRG had decided to use the definitions | used in
the metapopulation study of the Burrowing Owl, the largest subpopulation | identified in Florida
only included 813 adult owls. None of the populations included more than 1,000 mature
individuals. So, if the metapopulation definition of a subpopulation was accepted, the BRG
would still have listed the Burrowing Owl as meeting the criterion for listing under (C) 2. (i) as
there were no subpopulations with more than 1,000 adults.

Based on the literature and data provided, the BRG did an excellent job providing a fair and
accurate scientific analysis of the Burrowing Owl's status in Florida. | concur with the BRG's
listing recommendation and commend the group on such a fair and concise assessment.

All references included in this letter refer to the literature provided in the BSR with the exception
of Stith et al. 1996 which appears below:

Stith, B. M., J. W. Fitzpatrick, G. E. Woolfenden, and B. Pranty. 1996. Classification and
conservation of metapopulations: a case study of the Florida Scrub Jay. Pages 187-215 in
Metapopulations and wildlife conservation, D. R. McCullough, Ed. Island Press,
Washington, D. C.
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Letters and emails received during the solicitation of information from the public period of
September 17, 2010 through November 1, 2010

Letter received from Nancy Ritchie

Tuesday, October 19, 2010

Florida Fish and Wildlife Conservation Commission
FWC Headquarters

Farris Bryant Building

620 South Meridian Street

Tallahassee, FL 32399-1600

Re: Proposed Endangered and Threatened Species rules
(August 20, 2010)

To Whom It May Concern:

I would like to provide to the Commission the population numbers for the Florida Burrowing
Owl (Athene cunicularia) on Marco Island, Collier County, Florida to help conclude that this
species should remain on Florida’s Species of Special Concern list and be afforded protective
provisions specified under Chapter 68A-27.005(1) and (2).

The City of Marco Island was incorporated in 1999. Upon incorporation, inventory of all
protected species within the incorporated limits was performed. A moderately sized, but stable
population of Burrowing Owls was found to exist throughout the island, located on the open,
mowed, treeless, undeveloped properties. 95% of the burrows are located on privately owned,
undeveloped single-family residential properties. There was no historical data from Collier
County or FWC on the total numbers for this population, but a few documentations if a permit
had been issued to remove a burrow. With no historical information, a survey of the entire
Island was conducted in late 1999 and has been continually monitored, now, for the past ten
years.

Attached are graphics to depict the population numbers over the ten years of monitoring. The
first few years (late 1999-2002) do not represent the population growth, rather the surveying
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being conducted and finding all the burrow locations on the Island. Then by 2003, it was
pparent all locations of burrows were found and documented on Marco Island. The population
was very stable until 2007, when the impacts of the increased development of the single-family
residential lots and drought conditions compounded impacts to the population. Though

much development has slowed and even stopped and more rain has improved food sources, in
the last two seasons there have been decreases in adult pairs nesting and the number of chicks
fledged. here have been no burrow area locations in the past three years.

Marco Island is the only location in Collier County that has a Burrowing Owl population with
the exception of the one pair of adults and one burrow at the Naples Airport. Conservation and
protection of this small population is vital for the future of this species.

Thank you for your consideration of keeping the Burrowing Owl on the Species of Special
Concern list to further protect the propagation of young and promote the stabilization of this
species’ population. If you require any further information, please do not hesitate in contacting
me. Again, thank you.

Sincerely,

Nancy J. Richie

Nancy J. Richie
Environmental Specialist

City of Marco Island
Collier County

50 Bald Eagle Drive
Marco Island, FL 34145

City of Marco Island Burrowing Owl| Data: 1999 to 2009

# of Active # of # of Adult  Chick
Nesting Season Burrows Locations Burrows s s

*Prior to 1999 unknown 10 2 2 unknown
1999/2000 26 43 58 77 91
2001 42 46 88 103 155
2002 42 62 88 109 154
2003 34 95 121 121 132
2004 56 113 133 171 261
2005 52 109 120 103 147
2006 62 102 158 150 230
2007 45 107 209 113 141
2008 31 98 201 75 92
2009 31 92 187 77 95
2010 27 89 181 70 59

*FWCC provided
**Still monitoring todate

Supplemental Information for the Florida Burrowing Owl 12



# of Burrow Location Sites on Marco Island
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Email from Lori Blydenburg

Dear Sirs,

The City of Cape Coral, in conjunction with Quest Ecology, has been working on an Adaptive
Burrowing Owl Management Plan for the City of Cape Coral. This plan is still in a draft format,
but should be very helpful in you Biological Status Review. The maps are very large, therefore,
I am sending the plan in three separate emails, which I will mark in order sent.

Please don’t hesitate to contact me if you should any questions.

Br..

Lori
Lori Blydenburgh

Planning Technician
City of Cape Coral



Florida Burrowing Owl
Adaptive Management Plan

Prepared by:
Quest Ecology Inc.
735 Lakeview Dr.
Wimauma, FL 33598
813-642-0799

Prepared for:
The City of Cape Coral
P.O. Box 150027
Cape Coral, Florida 33915

May 2010Burrowing Owl Adaptive Management Plan 2010 Table of Contents
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Section 1: Introduction
1.1 Background

Cape Coral, located in southwest Lee County, Florida, encompasses 115 square miles of a large
peninsula bordered by the Caloosahatchee River on the east and Matlacha Pass on the west,
which separates Cape Coral from Pine Island. Cape Coral is the second largest city by land area
and the eleventh largest by population in the state. Land development initiated in Cape Coral in
1958, after the Rosen brothers purchased the land with the intent of creating a large waterfront
community in southwest Florida. In 1963, the population was estimated at 2,850. The Cape Coral
Bridge, completed in 1964, proved to be a major benefit to development as it significantly
reduced the travel time to Ft. Meyers; by 1970, the population had increased to 11,470. The most
recent population estimate in 2009 (167,917) shows a 64.2% increase in population from the
previous decade. As the human population and subsequently land development in Cape Coral
continues to increase, wildlife already threatened by habitat loss and increased mortality due to
conflicts with humans and their infrastructure and technology (i.e., buildings, cars) will continue
to increase.

Palmetto-pine forests dominated the landscape of Cape Coral before early settlers cleared much
of the land for agriculture and cattle grazing (Wesemann and Rowe 1987). Although records do
not exist for the population status of the burrowing owl (Athene cunicularia) in Cape Coral
before settlement, historical vegetative communities indicate populations were likely low
(Wesemann and Rowe 1987). Early developers cleared the land, dredged canals, and elevated
areas to increase the amount of land available for development. As a result, they created open,
short grass habitats preferred by burrowing owl (Wesemann and Rowe 1987). Cape Coral now
hosts the largest population of burrowing owls in the state (Bowen 2001).

Although clearing land for development increases the amount of preferred habitat for burrowing
owls, conversion of over 60% of vacant land causes burrowing owl nest success to decrease and
mortality rates in both juveniles and adult birds to increase (Millsap 2002). Therefore, high
development rates in Cape Coral, without including preservation areas for burrowing owls, could
cause significant declines in the burrowing owl population.

Because of the clear conflict between the success of the burrowing owl population in Cape Coral,
and the need for development, this adaptive management plan was developed. The primary goal
of this adaptive management plan is to avoid or minimize conflicts between human development
and burrowing owls so that construction activities may continue without negatively impacting
the burrowing owl population in the City of Cape Coral. With continued monitoring and
management, conservationists can determine the needs of the owls and adapt the plan to best
meet their needs in the face of human growth.

1.2 Current Regulation

The Florida burrowing owl (A. c. floridana) is currently listed by the Florida Fish and Wildlife
Conservation Commission (FFWCC) as a species of special concern (SSC) due to its significant
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vulnerability to habitat modification, environmental alteration, human disturbance, or human
exploitation. (FFWCC 2009).

The owls, burrows, and eggs are protected by FFWCC and the Federal Migratory Bird Treaty
Act (1918) from harassment and disturbance. Any construction that would result in the take of a
burrowing owl nest (burrow) requires a permit from FFWCC. If the take occurs during the
nesting season, a Federal take permit is also required and will be issued by the U.S. Fish and
Wildlife Service (USFWS) Regional Office in Atlanta, Georgia. However, in many cases,
development can continue without causing disturbance to the owls, or causing the take of a nest.
These options do not require a permit. When construction is proposed, the contractor doing the
site inspection must submit a Burrowing Owl Affidavit with all building permits, reporting the
presence of any burrows (City of Cape Coral 2009). Studies completed by the FFWCC have
demonstrated that construction occurring outside a 50-foot buffer of an owl burrow rarely disturb
nesting. Millsap and Bear (1988) found that nests on lots where construction was occurring that
were surrounded by a 3.5 meter buffer and vehicles prohibited from parking near the nest had
nearly the same productivity as those nests not occurring near construction. However, burrows
on adjacent lots suffered lower production suggesting that possible construction activity on
adjacent vacant lots where burrows were not flagged were disturbed or destroyed (Millsap and
Bear 1988). In Cape Coral, because residential lots are small and a 50-foot radius is not feasible,
if construction can be conducted outside of a 10-foot radius buffer around the burrow, it may
proceed without obtaining any permits and at any time of the year (A. Williams, FFWCC, pers.
comm.). If the burrow is located within the proposed protection zone, FFWCC can issue a permit
to destroy the nest; however, this can only occur outside of the nesting season and after all
reasonable alternatives to minimize adverse impacts have been considered and determined
impractical. Additionally, when a burrow is destroyed, the contractor or homeowner is strongly
encouraged to place a starter burrow on the property.

1.3 Current Activities to Promote Owl Conservation

Since the burrowing owl was listed as SSC by the FFWCC, several measures have been taken by
the state and by Cape Coral Friends of Wildlife (CCFW) to protect the owls and their burrows.
These efforts have benefited the population of burrowing owls and continue to reduce conflicts
between the needs of the owls and the needs of humans.

CCFW, a non-profit organization, strives to protect and preserve wildlife through both
conservation efforts and educational means. CCFW organizes and maintains the "adopt-a-
burrow" program through which citizens are trained on how to maintain burrows on their
property and ensure minimal disturbance of nesting pairs. CCFW volunteers regularly mark and
maintain active or previously used burrows to prevent accidental collapse and unnecessary
human disturbance. Starter burrows are also encouraged on private lots and instructions detailing
how to install and maintain burrows can be found on the CCFW website
(www.ccfriendsofwildlife.org).

Vacant lots are mowed by City maintenance crews, and thus maintained as grassland or prairie-
like habitat (Wesemann and Rowe 1987; Millsap and Bear 2000). Although this maintenance is
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performed for aesthetics, it maintains a simulated short-grass prairie habitat which burrowing
owls prefer.

Education promoting the protection of burrowing owls and their burrows has decreased the
number of accidental burrow collapses in Cape Coral (Millsap and Bear 2000). In their study,
Millsap and Bear (2000) reported 26 failed nest attempts in 1987 due to harassment by school
children. However, nest failures due to harassment declined between 1987 and 1988, which
coincided with the implementation of a mandatory burrowing owl education program in Cape
Coral public schools (Millsap and Bear 2000). Education for all ages is essential to the
persistence of burrowing owls in Cape Coral, offering techniques to minimize disturbance of
owls while promoting healthy growth of Cape Coral's communities.

1.4 Land Use Patterns in Cape Coral

Significant development in the City of Cape Coral began in the 1950s and 60s and consequently
135,000 buildable lots were established, beginning the rapid development of the Cape Coral
community (Landers-Atkins 2000). Unlike the majority of Florida, which was initially developed
as agriculture, residential and commercial development has dominated the city landscape since
its founding. According to the American Community Surveys from 2006-2008, there are 75,437
housing units, including 17,485 vacant housing units within the city limits (U.S. Census Bureau
2008). Development in the City is most dense in the south and east, moderate in the central
portion of the peninsula, and negligible in the north and west, especially north of Pine Island
Road (Wesemann and Rowe 1987; Quest, pers. obs.).

1.5 Overview of the Burrowing Owl Population in Cape Coral

The Florida burrowing owl is not as well studied as the western subspecies (Wesemann and
Rowe 1987); however, the Cape Coral population has received the most attention by researchers
in Florida. The primary focus of research on the Cape Coral burrowing owls has been the effects
of development on the population; this has resulted in only a few published studies on
demographics.

In 1987, it was estimated that Cape Coral hosted over 1,000 pairs of burrowing owls (Millsap
1996); however, in a statewide survey completed in 1999, only 1,757 adults were counted at 946
active nest sites (mean 1.86 adult owls per territory), including 782 individual owls and 416
territories in Cape Coral (Bowen 2000). In 1999, Cape Coral had the highest density of
burrowing owl territories in the state. The current number of burrowing owls in Cape Coral is
unknown because a population survey has not been conducted since 1999.

Although the number of burrowing owls is unknown, there is a better understanding of habitat
selection than demographics within the City. In two studies of Cape Coral burrowing owls, the
number of owls per vacant hectare peaked at approximately 60% development and owl density
was negatively affected by levels of development greater than 60% (Wesemann and Rowe 1987,
Millsap and Bear 2000). Therefore, owls appear to select areas of residential development up to
60%, over less urbanized tracts. In 1985, densities were highest in areas with 54-64%
development (Wesemann and Rowe 1987). The highest density within the city, 8.21
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territories/km2, was found north of Cape Coral Parkway, west of Del Prado Parkway, south of
Everest Parkway, and east of Santa Barbara Boulevard; the largest number of territories was
north of Cape Coral Parkway and west of Del Prado Parkway (Bowen 2000).

Section 2: Natural History

2.1 Species Status

The burrowing owl is unique from other owl species in that it is active during the day, it may
nest in loose colonies, and it nests in underground burrows (Wesemann and Rowe 1987). There
are two recognized subspecies of the burrowing owl that occur in North America. The western
burrowing owl (A. c. hypugaea), occurs west of the eastern edge of the Great Plains and south to
Panama (Haug et al. 1993). The Florida burrowing owl occurs only in Florida and the Bahamas
and is non-migratory (Haug et al. 1993; Millsap and Bear 2000). The Florida burrowing owl was
listed as a species of special concern in Florida in 1979 (Bowen 2000) based on significant
vulnerability to habitat modification, environmental alteration, human disturbance, or human
exploitation which, in the foreseeable future, may result in its being uplisted to threatened or
endangered status unless appropriate protective or management techniques are initiated or
maintained (see Florida Administrative Code Rule 68A-27.005).

2.2 Distribution in Florida

The Florida burrowing owl is found primarily throughout the Florida peninsula, the Florida
Keys, and the Bahama Islands (Haug et al. 1993). Florida burrowing owls have expanded their
range from the central prairies towards the coastal regions of South Florida and more recently,
the interior regions of North Florida (Bowen 2000). This indicates that densities in its original
range have decreased and the populations are now concentrated on the outer edges of its range;
densities are lowest in the most recently colonized areas in North Florida (Bowen 2000). In
1999, the highest numbers of territories were in the southwest and southeast regions with 503
and 306 territories, respectively (Bowen 2000). The highest densities of adult burrowing owls
were also in these two areas; there were 0.0648 adults’/lkm2 in the southwest and 0.0283
adults/km2 in the southeast (Bowen 2000). Specifically, Lee County had the highest density of
adult burrowing owls, 0.3905 adults/lkm2, and the highest density of owl territories, 0.2070
territories/km2 (Bowen 2000).

The only attempt at a comprehensive study of burrowing owls across the state of Florida was
conducted between 15 April and 14 August 1999 (Bowen 2000). More than 1,000 historic and
active nest sites in 62 counties were visited. Bowen (2000) found 2,509 owls (1,757 adults and
752 young) at 946 territories. Of those territories, 896 (94.8%) were in urban areas and 458
(51.1%) had burrows on vacant lots; 408 (89%) of those were in southwest Florida (Bowen
2000). No owls were observed in native habitats. Lee County had the highest density of adult
burrowing owls with 0.391 adults/lkm2 (Bowen 2001).

2.3 Home Range, Site Fidelity, and Space Use

Florida burrowing owls are non-migratory and use their burrows year-round (Haug et al. 1993;
Millsap and Bear 2000). Demographic data on Florida burrowing owls is known from only a few
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studies. However, even these limited data provide some guidance on proper management for the
owls.

Although the population of burrowing owls in Cape Coral has received the most research
attention when compared to other populations in Florida, no studies examining home range have
been completed to date. Therefore, home range information is only available from central
Saskatchewan where home range size varied from 0.14-4.81 km2 (mean 2.41 km2) (Haug and
Oliphant 1990). Diurnal activities were restricted to within 250 m of nest burrow (Haug and
Oliphant 1990). Knowledge on natal dispersal is also limited. In one Florida study, the median
natal dispersal for 28 males was 414 m and 1116 m for 31 females (Millsap and Bear 1997). Of
these birds, 36% of males and 3% of females settled and bred on natal territory (Millsap and
Bear 1992).

Florida burrowing owls show strong pair fidelity; 92% of owls remained together between years
when both sexes survived (Millsap and Bear 1990). Western burrowing owls exhibit strong site
tenacity (Caitlin et al. 2005), but it is not known if Florida burrowing owls do as well. They have
exhibited strong territory fidelity; in one study, 83% of males and 74% of females bred on the
same territories for at least two consecutive years (Millsap and Bear 1997). In another study, an
average of 68% of surviving adults remained on territory in Florida (Millsap and Bear 1992).

2.4 Habitat

Florida burrowing owls are distinct from the western burrowing owl in that they are capable if
digging and excavating their own burrows; they do not rely on burrowing mammals.
Historically, Florida burrowing owls were found in open prairies in the south and central
portions of the peninsula (Wesemann and Rowe 1987) or the sandy soils adjacent to sloughs
(Rhoads 1892). Currently, they are associated with mowed or overgrazed pastures, golf courses,
cemeteries, airports, vacant lots in residential areas, school yards, and fairgrounds (Haug et al.
1993). In the only comprehensive statewide survey for Florida burrowing owls, all habitats had
two common characteristics, with the exception of sites on croplands: 1) each had wide expanses
of grass with little to no other vegetation, and 2) each was maintained by mowing or grazing
(Bowen 2000).

2.5 Diet

Burrowing owls are opportunistic feeders whose diet may change depending on time of year
(i.e., winter, breeding season). They forage primarily on arthropods, small mammals, birds,
reptiles, and amphibians (Haug et al. 1993; Rosenberg et al. 1998). The flexibility in the
burrowing owl’s diet influences its adaptability to urban habitats (Millsap and Bear 2000).

2.6 Reproduction and Survival
Florida burrowing owls can breed at one year of age (Haug et al. 1993) and may begin nesting as
early as October (Millsap and Bear 1990); however, 95% of the breeding occurs from February

to late May (Haug et al. 1993). Burrowing owls lay between two and six eggs per clutch and the
female does all of the incubation and brooding (Haug et al. 1993). Incubation lasts 28 to 30 days
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and chicks emerge from nests around two weeks of age (Haug et al. 1993). In 1987 and 1988,
Cape Coral birds fledged 1.7 and 2.0 chicks per nest, respectively (Millsap and Bear 1988). Most
owls will re-nest if their first nest is destroyed (Haug et al. 1993).

Survivorship is complicated by the development rate and is not fully understood. However,
minimum annual survival was calculated in Millsap and Bear’s study (1992) and averaged 68%
for adult males, 59% for adult females, and 19% for 1 year olds based on 245 reencounters of
601 banded owls.

Vehicle collisions can have a significant impact on burrowing owl populations. In one study,
25% of owl deaths were caused by collisions with automobiles (Millsap and Bear 1988).

2.7 Factors Limiting Population Size

Habitat availability may be the number one limiting factor to burrowing owls in Cape Coral.
Clearing of land for development benefits burrowing owls, but this benefit is short-lived as urban
land is highly valuable to humans. Additionally, soil composition in the city is variable since
much of it is composed of fill or dredged material, thus, not all areas are suitable for nesting even
if the habitat is open.

Florida burrowing owls excavate their own burrows; therefore soil composition may be a critical
factor affecting habitat availability (Wesemann and Rowe 1987). Virtually all suitable habitats in
Cape Coral are manmade (Millsap and Bear 1988). Access to the soil can be limited by the
presence of sod, which is used extensively in yards and around businesses.

Florida burrowing owls exhibit strong territory fidelity (Millsap and Bear 1997), which means
they may attempt to breed on a territory that was suitable one year, but altered the following year
(i.e., by development). At the Homestead General Aviation Airport in Homestead, FL in 1999,
three pairs laid eggs on top of the ground after permits were issued in 1994 to take 10 nests
(Bowen 2000); productivity of these nests were not provided.

Additionally, in areas with high residential development, forage may be limited due to the
frequent application of pesticides. However, data on the effects of lawn pesticides and owl forage
are currently lacking.

Section 3: Distribution and Abundance of Burrowing Owls in Cape Coral
3.1 Burrowing Owl 2009 Census

Wesemann and Rowe (1987) studied burrowing owls for a one-year period and determined the
number of owls/vacant ha appeared to peak at around 60% development. Millsap and Bear
(2000) expanded this study over a four-year period and observed similar responses in owl
abundance to development. They observed peak burrow densities in areas with 45-60%
development. Additionally, Millsap and Bear (2000) reported that the number of fledglings per
nest site increased until development exceeded 45-60% and the number of fledglings per
successful nest decreased as development exceeded 60%.
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Quest Ecology Inc. (Quest), as part of a Habitat Conservation (HCP) planning grant, was hired
by the City of Cape Coral to determine the appropriateness of including burrowing owls in a
City-wide HCP. This effort required field studies, including: surveys of nesting burrowing owls
within the city limits to provide an estimate of the breeding population of owls; determine the
spatial distribution of burrowing owls throughout the City of Cape Coral; and to identify suitable
habitat not previously detected in other surveys. The census was conducted from May to August
of 2009 by Quest ecologists, City of Cape Coral employees, CCFW members, and volunteers.

3.1.1 Methods

The City was divided into blocks consisting of 2-4 sections. Each section was approximately one
square mile. Each block was assigned to a survey team and each team was provided block maps,
data sheets, and an example of a completed field data sheet for reference. Blocks were prioritized
based on percentage of development and those blocks between 45 and 60% were surveyed first
by teams led by Quest ecologists, followed by areas of less than 45%. Potential habitats where
burrowing owls were not previously documented were surveyed to identify owl presence or
absence by driving along existing streets and scanning for burrowing owls or burrows.

3.1.2 Results

During May and June, the survey teams observed 215 burrows previously undocumented within
areas of less than 60% development (Figure 1). Birds were not necessarily observed at every
newly documented burrow; however, within high priority survey sections, we counted 190 adults
and 207 juveniles for a total of 397 birds. From mid-June through August, surveys continued in
sections with greater than 60% build-out without the participation of Quest ecologists and those
data are not included here.

Section 4: Managing Cape Coral Burrowing Owl Habitat
4.1 Retaining and Restoring Native Habitat

Native prairie habitat does not exist in Cape Coral. The birds appear to be highly adaptable to
non-native habitats and highly altered habitats such as yards. Persistence of the Cape Coral
burrowing owl population should not require restoring native habitat, but should focus on
maintaining those areas that are suitable in their altered state.

4.2 Maintaining Suitable Habitat

We are accordant with Millsap and Bear (2000) that the City of Cape Coral should pursue long-
term management agreements with managers of public properties such as schools, parks,
churches, libraries, athletic fields, and business complexes. The agreements would seek to keep
these areas (or parcels) free from trees and shrubs, mowed with weed-wackers or push mowers,
and free from excessive human disturbance. Additionally, areas with sod should have plugs
removed to provide direct access to soil (i.e., so that owls can excavate burrows in otherwise
inaccessible soil; Millsap and Bear 2000). In addition we recommend pursuing these agreements
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as occupied land is developed. City maintenance crews should be encouraged to continue regular
maintenance of vacant lots and city property, as long as mowing does not collapse burrows.
Large occupied areas that can be acquired and managed specifically for owls may be needed, but
as the population status is unknown, priority research should focus on population trends
throughout the city to determine the true status of the population.

Section 5: Adaptive Management Plan
5.1 Goals

The primary goal of the City of Cape Coral Burrowing Owl Adaptive Management Plan is to
sustain a viable population of owls within city limits in perpetuity. This should prevent the
species from being uplisted to threatened or endangered, which in turn will prevent hold-ups
during development due to legal obligations to the Endangered Species Act. This should be
accomplished via acquisition and protection of current nesting and foraging habitat.

5.2 Research and Monitoring

The burrowing owl population in Cape Coral must undergo annual monitoring. There are still
numerous data gaps, and conservation and protection will not be completely effective without
understanding the distribution, demographics, and population dynamics. It is essential that data
from all years are kept separate so that they are comparable and it will be possible to look at
long-term population trends. This management plan should be updated with results from research
and monitoring activities.

5.3 Recommended Initial Management Plan

A proposed Habitat Preserve Plan (HPP) was developed that included a Base HPP and four
alternatives that allow for various levels of habitat acquisition and management (Appendix I).
The intent of the HPP is to develop alternatives the City may choose from that each provide, at a
minimum, sufficient habitat to sustain a viable population of burrowing owls. To demonstrate
this, the number of existing burrows in each alternative was calculated, based on the most recent
survey data available, as well as the total acreage of habitat preserved. An average of 1.5
burrows per breeding pair was used to estimate the number of pairs that occur within each
alternative (Bowen 2001; Root et al. 2006). The total number of pairs that could potentially be
supported by each alternative was estimated by dividing the total area preserved within each by
6.9 breeding pairs per km2 (Millsap and Bear 2000).

The Base HPP represents the “best preservation scenario” in which the maximum amount of
occupied habitat and important foraging area is preserved and managed. The base was developed
using burrow locations identified through surveys conducted by CCFW, Quest, City employees,
and volunteers in 2009 within a target survey area, and all historic burrow locations provided by
the City. All parcels containing known burrow locations will be referred to as “occupied” habitat
or property. We included a buffer of foraging habitat around each burrow consisting of
undeveloped parcels within a 250-meter radius of each burrow, which is the average diurnal
foraging area of burrowing owls (Haug et al. 1993). The inclusion of foraging habitat within the
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HPP should improve population viability and survivorship. Privately-owned undeveloped lots
within sections greater than 60% build-out were not included in the selection of foraging habitat
because burrowing owl populations decline when development exceeds 60% (Millsap and Bear
2000). Occupied properties owned by the City, however, were included regardless of the build-
out.

Each of the following alternatives were developed using the base as a guide:

» The First Alternative encompasses all City-owned land that is currently occupied by
burrows. We began with this minimalist approach because the City owns a considerable
amount of occupied property. If this alternative, consisting solely of existing City-owned
parcels, can be demonstrated to sustain a viable population, the need for land acquisition
may be minimized. This option protects 109 known burrows and 72 burrowing owl pairs.

» The Second Alternative includes the occupied City-owned land and undeveloped lots
within a 250-meter radius of each burrow occurring on publicly-owned property. The
addition of foraging habitat should improve population viability and survivorship. This
option protects 145 known burrows and 96 burrowing owl pairs.

* The Third Alternative includes those lands in the Second Alternative plus several occupied,
privately-owned, undeveloped parcels larger than two acres, within Sections of less than
60% build-out. These private properties were selected through aerial interpretation
because they contained a concentration of owl burrows and provided connectivity
between City-owned occupied properties. This option protects 161 known burrows and
107 burrowing ow! pairs.

» The Fourth Alternative includes all properties within the Third Alternative in addition to
undeveloped lots within a 250-meter radius of burrows on the aforementioned selected
occupied private parcels. This option protects 174 known burrows and 116 burrowing
owl pairs.

Because Florida burrowing owls will not be included in the City’s Habitat Conservation Plan
(HCP), the biological viability of each alternative was not assessed. This should be completed
before an alternative is chosen to validate that the HPP can sustain a viable population. After
determining biological viability, each alternative should be evaluated based on economic and
political factors, allowing the City to choose the most feasible option. The chosen plan may
consist of portions of each or a combination of one or more of the alternatives considered.

5.4 Additional Recommendations

Based on current literature, ongoing studies, and personal observation, several other
recommendations can be implemented to help sustain the burrowing owl population in Cape
Coral:
» We recommend lowering speed limits in areas of high burrowing owl density, as vehicle
collisions are a primary cause of death for the birds. Lowering speed limits would give
drivers more reaction time to avoid collisions with owls.
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* Education is a key to reducing negative human-burrowing owl interactions. We recommend
education programs within elementary schools, training for construction crews on how to
minimize impacts during construction activities, and general information be made
available to the general public.

* We recommend adding a required “burrowing owl conservation fee” to building permits
with the monies going into conservation funds to assist with marking burrows, funding
studies, conducting burrow maintenance, and possibly acquiring and protecting habitat.

» Management for feral cats and other exotic predators should be implemented.
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INTRODUCTION

Current management of the burrowing owl (Athene cunicularia floridana) in Florida consists of
restrictions on the take of burrowing owl nest sites during the course of land clearing and
development. In general, this policy assumes that loss of nest sites as lands develop will not
result in widespread population declines because suitable habitat exists for displaced individuals
in the local populations. This assumption has not been tested, so the efficacy of the current policy
remains unclear. Given heightened uncertainty over the size of the statewide population,
determining the effectiveness of the current management program is an important task. This
project proposes to determine the number and distribution of burrowing owl nest sites,
productivity of pairs, survival of adult and juvenile owls, and dispersal characteristics of adult
and juveniles from 2002 — 2007 on the same 39 kmz study area in Cape Coral, Lee County, as
was used for the earlier studies. The studies from 1987 — 1991 in Cape Coral, resulted in
quantitative descriptions of: (1) population size and distribution (Wesemann 1987, Millsap and
Bear 2000); (2) nesting phenology (Millsap and Bear 1990); (3) territory fidelity, mate fidelity,
and natal and breeding dispersal (Millsap and Bear 1997); (4) reproductive success and
productivity (Millsap and Bear 2000); and (5) survival (Millsap 2002).

This area represents perhaps the best-case application of the current management program for
burrowing owls, as the City of Cape Coral employs a specialist who coordinates burrowing owl
development and permitting actions with the BWDC. If the current management program has
been effective in maintaining burrowing owl populations in the range of urban to rural
landscapes that exist across this study area, then it is likely working effectively elsewhere as
well.

STUDY AREA
The study was located in a 39-km2 area of Cape Coral, Lee County, Florida (81°99°N, 26°57°W).

Historically, the area consisted of slash pine forests and tidal swamp (Zeiss 1983). In the 1950’s,
the area was cleared and drained for development of single-family homes. Today, the area
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consists of single-family homes interspersed with vacant lots, including some commercial and
industrial areas. Burrowing owls typically nest on vacant lots but may use developed lots if
substrate conditions are conducive for burrow construction. We divided our study area into
2.59kme-sections following township, range and section lines. These 14 sections differ in the
degree of development with some sections having a high percentage of developed/vacant lots
(93% lots developed) while other sections have low development (23% lots developed).

METHODS
Nest Distribution

Nest Survey- We drove all roads in the study area to locate potential nests between 14 through 16
February 2004. When an ow! or burrow was spotted, at least one observer approached the
burrow and recorded information regarding burrow activity and site characteristics. After the
survey, we returned to the burrows to further monitor activity. The active nests, defined as a
burrow where a nesting attempt was occurring, were assigned numbers and mapped. Activity of
a burrow was determined in visits during and subsequent to the survey using criteria including:
o Collapsed- burrow destroyed

Spider webs over entrance

Tracks present at entrance

Whitewash present at entrance or on perches

Pellets present at entrance or near perches

Prey remains present

Owl feathers present

Animal feces present at entrance

Sod decoration present at entrance

Trash decoration present at entrance

Decorations cleared

Egg shells present at burrow entrance

Adults seen

Young seen

O O0OO0OO0OO0OO0OO0OO0O0OOOODO

Survival

Trapping- We attempted to capture and band adult and nestling owls from 13 March until 6 June
2004. Our first priority was to band the adult pairs and young selected for productivity
estimation.

Owls were captured using noose carpets. The noose carpet consisted of a square piece of
hardware cloth with attached fishing line tied into nooses. We placed the carpet at the burrow
entrance where owls walked over it and became entangled in the nooses. These traps were
watched continuously until the targeted owl was captured.

Banding- Owils in our study area were banded with an aluminum color band inscribed with two
letters (Acraft Sign and Nameplate Co., Alberta, Canada). These riveted bands were assigned to
the right tarsus for adults and the left for nestlings. The U.S. Geological Service bands (size 4,
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butt-end) were assigned to the other tarsi. Data taken while banding included weight, sex by
presence/absence of brood patch and other characteristics, tail length, wing cord length, hind
claw length, eye color, culmen length, and any unusual behavioral or physical characteristics.
Resighting- Owils at all nests found within the study area were checked for bands throughout the
breeding season. Finding previously marked individuals allowed us to estimate survival rates. On
May 14 through 16, we surveyed 1.2 km outside of the study area to find marked owls that
immigrated or dispersed from the study area. These 14 additional 2.59 kmz sections are located
along the northern and southern boundaries of the study area. The survey was similar to the nest
survey conducted in February.

Nest Success and Productivity

Ninety nests found during the survey and through subsequent incidental sightings were randomly
selected for productivity estimation. This allowed us a greater than 80% chance of detecting a
greater than 15% change from results of studies conducted 1986-1991. If a chosen nest proved to
be too difficult to observe (e.g., the entrance was not visible at a distance that would allow adults
and nestlings to behave normally), this nest was excluded. Nests that were determined to not be
active were also excluded.

Our objective was to determine nest success and productivity. Nest success was defined as the
presence of at least 1 young at 24-36 days post-hatch. Productivity was defined as the

number of young surviving to the same age interval. Nests were checked once a week to
determine nesting activity. Nests thought to have failed were visited for confirmation. At nests
where young were seen, we estimated the age of nestlings using the guidelines published by
Haug et al. (1993).

To estimate productivity at these nests, we performed a series of three 10-minute nest watches to
record the maximum number of nestlings seen together at a given time. Maximum number of
nestlings was determined by Gorman, et al. (2003) to be more reliable than mean number as an
estimate of relative reproductive rates. Timed counts of nestlings at a specific interval using
equal effort will provide reliable estimators for comparisons across the study area where habitat
characteristics vary.

Observations were made using binoculars from a vehicle at a distance that did not disturb the
nest occupants. If the nest was disturbed, we used a 15-minute settling period before starting the
productivity watch. At least six hours separated each nest watch for a nest. All of the series
watches were scheduled within a seven-day period. If more time was needed to count nestlings
than the formal 10-minute nest watch, we recorded what we saw after the 10 minutes separately
from the formal nest watch. Observation periods were one-half hour before sunrise to a
maximum of four hours after sunrise and three hours before sunset to a half an hour before dusk.

Natal Dispersal
To deploy transmitters across the differing levels of development in the study area, a designated

number of nests were selected from each section. From each of the nests selected, one juvenile
owl > 24 days of age and weighing >125 grams was equipped with a radio transmitter.
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The transmitters weighed 6-8 g and had a battery life of 9 months (American Wildlife
Enterprises, Monticello, FL). Transmitters were attached using backpack harnesses made of 3/16
in Bally Teflon ribbon (Bally Ribbon Mills, Bally, PA). Feather samples were collected in order
to determine the sex of each bird using DNA technology (PCR technique, Avian Biotech
International, Inc., Tallahassee, Florida).

Locations and status of radio-tagged owls were determined no less frequently than weekly, and
owls that could not be found on the study area were searched for from fixed-wing aircraft. When
possible, dead owls were recovered within a few days of the mortality and a determination of
cause was made based on the evidence found at the site.

RESULTS and DISCUSSION
Nest Distribution

Nest Survey- We surveyed the 14 sections in the study area in half-day sessions over a period of
3 days and found 244 burrows. Through additional observations during the field season, a total
of 277 burrows were confirmed to be active nests on the study area.

Survival

Trapping, Banding, and Resighting- We had a total of 255 banded owls on the study area this
year. On the study area, nests were monitored weekly and the presence or absence of bands on
both the pair was determined in nearly all cases. For the extended survey, we located 176
burrows and found 5 marked owls. We determined band status of both the pair at 81 nests. Due
to time constraints, we were not able to consistently return to nests to determine the band status
of all individuals. In addition to the marked owls, we found 249 unmarked and 9 remained
unknown.

Number of burrowing owls banded March through June 2004, Cape Coral, Florida.

Adult males banded 31

Adult females banded 32

Adult unknown sex banded 1

Nestlings banded 117

Total owls banded 181

Banded owls sighted 79

Dead banded owls recovered 12

not including transmittered owls

Nest Success and Productivity

We selected 90 nests to estimate productivity. Thirteen nests were excluded from analysis
because upon closer examination they were not active nests. Of the remaining 77 nests, we
observed 22 failures (28.6%) and 55 successes (71.4%). Productivity averaged 2.32 +0.22 young
per nest attempt (n=77). The mean number of young per successful nest was 3.25 + 0.21 (n=55).
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Natal Dispersal

Fifty-seven juvenile owls were equipped with radio transmitters. Locating birds once they left
their natal nest was difficult. Our detection distance was approx 0.25 miles on the ground and up
to 1 mi when flying at 1000 ft. Our ability to detect the transmitters depended on the owls’
location; very poor when the owl was underground or in a cavity and best when the owl was
perched high in a tree or building.

Thirty-one (54%) birds survived to the next breeding season. Figure 1 shows the disposition of
all radioed birds in 2004. Of the 26 birds that were lost during the year, 4 (34%) were killed by
automobiles, 4 birds (33%) were Killed by predators, and 3 owls were killed due to accidents
such as following into a storm drain or in an uncovered pool (25%, Figure 2).

Mortality was relatively equally distributed between the sexes (Figure 3).The majority of
mortality occurred from May through August, a period when young birds are learning to fly and
disperse from the natal nests (Figure 4).

Dispersal of juvenile owls began as early as May, and increased each month peaking in
September. The majority of young birds dispersed 0.5 to 3 miles from the nest burrow (Figure 5).
Distances from the natal nest varied between individuals, but we did not find that females
dispersed further than males as in other studies. Fewer females traveled up to 3 miles from the
natal burrow (11 females) than did males (14 males). More males traveled over 3 miles to
establish burrows than did females (Figure 6).

The peak establishment of new burrows is in October, however, there were a large number of
owls that did not establish a burrow until after December (Figure 7). About half the juvenile owls
found mates during the first year as of December (Figure 8).

The telemetry project to assess natal dispersal will be continued in the 2004 — 2005 field
season.

EDUCATION AND OUTREACH

In order to promote awareness of burrowing owls and our study, we participated in the annual
Cape Coral Burrowing Owl Festival. Our participation included an educational display of
burrowing owl life history, field trips to observe owls, and slide presentations for both children
and adults. In addition, we spoke with newspaper reporters for articles on burrowing owls in SW
Florida.
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Letter from Amber Crooks
Hi,

The attached growth management document from City of Cape Coral (utilized in
their Evaluation and Appraisal Report process) could also be of interest to the
Biological Status Review Teams, specifically the team reviewing the status of the
Florida burrowing owl.

According to the report, Cape Coral is only ~42% built out, leaving an estimated
25,686 acres for build out, affecting available burrowing owl habitat for the largest
owl population in Florida.

The map on page 12 of the report starkly shows the amount of unimproved (no
homes) residential lots vulnerable to future development.

Thank you for your consideration,
Amber Crooks

Natural Resources Specialist
Conservancy of Southwest Florida
1450 Merrihue Dr.

Naples, Florida 34102
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Email from Mark Mueller

Dear Ms. Haley and Florida Burrowing Owl Biological Status Review Team,

I am submitting results of research I have performed on the Florida Burrowing Owl for
consideration in your status review. | hope the information proves helpful. Because there has
been substantially less research performed on populations of FL BUOW in non-urban areas than
in the urban colonies found in South Florida, | urge you to consider this and similar research and
to give due consideration to the possibility of increased threats to the long-term viability and
stability of this species arising from the apparent constriction and consolidation of its broad
historic range.

Attached please find the following 3 documents:

1) A short article that the USF burrowing owl research team published in the Florida Cattleman's
and Livestock Journal in collaboration the Secretary of the Florida Cattleman's Association.

2) An article published in the Journal of Raptor Research in 2007:

"Distribution of the Florida Burrowing Owl: The Potential Importance of NonUrban Areas".

3) An "in-review" manuscript just recently submitted to the Journal of Raptor Research: "Non-
Urban Habitat Use of Florida Burrowing Owls:

Identifying Areas of Conservation Importance”. Please pay particular attention to the findings
regarding the very small proportions of "suitable" landcover located in managed areas.

Also, you can obtain a copy of my Master's Thesis "Distribution and Habitat Characterization of
the Florida Burrowing Owl in Non-Urban Areas" from the USF Library's USF Electronic Theses
and Dissertations

webpage:
http://guides.lib.usf.edu/content.php?pid=86148&sid=744349#E14%20CORAL %20Ul

Its size (20 MB) is too large for most email accounts.

Finally, I recommend that you obtain copies of Pamela Bowen's work.

She conducted an impressive statewide survey effort for burrowing owls in both urban and non-
urban habitats. | do not have a digital copy of the thesis to provide you with, unfortunately, but
last | heard she was working for one of the Water Management Districts and I'm sure she would
be eager to share her work. The article is available through the link.

1) "Demography and Distribtution of the Burrowing Owl in Florida"

2001. Florida Field Naturalist. Available:
www.fosbirds.org/FFN/PDFs/FFNv29n4p113-126Bowen.pdf

2) "Demographic, distribution, and metapopulation analyses of the Burrowing Owl (Athene
cunicularia) in Florida" 2000. Masters Thesis, UCF.
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Thank you very much for your consideration and don't hesitate to ask if | can be of any further
help.

Sincerely,
Mark Mueller
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Figure 1.

Distribution of historic observation records of Burrowing Owls in Florida, from major databases. All points

represent only nonurban records, but the Breeding Bird Atlas “blocks™ lacked ancillary data and do not distinguish
urban from nonurhan, We visited sites in the 19 labeled counties (see Mueller 2006 for connty-specific resnlts).
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Email from Bob Mrykalo

To whom it may concern,

The Florida Fish and Wildlife Conservation Commission (FWC) is requesting information on
state listed threatened species and species of special concern in order to conduct biological
reviews. | am including three papers for the FWC to review. The 2007 and 2009 papers are
studies on the Florida burrowing owl. In the 2010 paper we examine permitting for both gopher
tortoise and Florida burrowing owls. Please note that the 2010 paper is the page proof version;
therefore some changes in the published version are not included in the page proof version. The
2010 manuscript is in press, but | have not received a PDF copy of the published version in time
for the FWC November 1st deadline.

Sincerely,
Bob Mrykalo

Supplemental Information for the Florida Burrowing Owl 186



Supplemental Information for the Florida Burrowing Owl 187



Supplemental Information for the Florida Burrowing Owl 188



Supplemental Information for the Florida Burrowing Owl 189



Supplemental Information for the Florida Burrowing Owl 190



Supplemental Information for the Florida Burrowing Owl 191



Supplemental Information for the Florida Burrowing Owl 192



Supplemental Information for the Florida Burrowing Owl 193



Supplemental Information for the Florida Burrowing Owl 194



Supplemental Information for the Florida Burrowing Owl 195



Supplemental Information for the Florida Burrowing Owl 196



Supplemental Information for the Florida Burrowing Owl 197



Supplemental Information for the Florida Burrowing Owl 198



Supplemental Information for the Florida Burrowing Owl 199



Supplemental Information for the Florida Burrowing Owl 200



Supplemental Information for the Florida Burrowing Owl 201



Supplemental Information for the Florida Burrowing Owl 202



Email from Jesus A. Camps

I have noticed burrowing owls in my neighberhood (North Shore Crest) in NE Miami Dade
County. It is odd because | normally spot it at night on the telphone wire in front of my home or
that of my neighbors.

They have been around for several months now. It looks like they may be feeding on termites
and or other types of insects. On one occasion it was standing right on my front wooden gate
leading to my front door. Hope there are more, but | only have spotted a loner and occassionaly
another one that looks smaller.
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Email from Dennis Teague

Burrowing owls on Eglin AFB

Burrowing owls were first discovered on Eglin AFB on Test Range B-70 in the late 1980s. In
1995, a burrowing owl survey of the test range B-70 grid and surrounding areas was completed
by the NRS with the assistance of test range personnel. The results of this survey revealed nine
active owl burrows. The owls were attracted to the grid area because of an earlier herbicide
treatment that controlled shrubby growth and had created a grassy field/prairie type habitat that
was suitable for burrowing owl use. The grid area and the surrounding test range area are
maintained by mowing, occasional wildfires, herbicide application, and prescribe burning. The
last herbicide application outside the grid area was done in 2006. In 2008, a large scale survey of
B-70 was initiated. There have been 33 active burrows discovered. In 2010 250 additional acres
were surveyed and only 1 burrow was discovered. One active burrow was recently discovered
on Test Range B-75 approximately 2+ miles north of the B-70 owl population. This area is
scheduled to be surveyed for additional burrows.

The following objective has been established to protect burrowing owls.

Mark all known burrows using a “T” perch. This “T” perch has a PVC base with reflective
orange markings. The perch allows tractor operators and test range personnel to locate
burrows and avoid collapsing them when they are conducting range maintenance
activities, and volunteers conducting burrowing owl surveys can easily locate the burrows
without disturbing the owls. Burrows that may be at risk during special missions will be
marked with additional PVC poles, reflective tape, and signs.

Monitoring and Management

Burrowing owl surveys are conducted monthly by volunteers. Because there is little known
about Eglin’s population, all observations will be important in determining the burrowing owls
population status. Observations made during these surveys include burrow condition, number of
adults and young, number of banded birds and ID number, and behavior. During nesting season,
the nest burrows are located and the young are monitored. All fledglings are recorded. All
known burrowing owl burrows will be annually marked using “T” perches to make them visible
to test area maintenance personnel.
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Burrow ID  Status Comments Date Found Description POINT X POINT Y
B-70 01 active GT burrow 10/9/2008 529636.1481 3381546.462
B-70 02 inactive  Recently active 10/9/2008 529219.2023 3381174.636
B-70 03 inactive  Recently active 10/9/2008 529261.6735 3381132.085

Original grid

1 active burrow 520561.6019 3375666.063
Original grid

2 active burrow 520767.365 3375940.175
Original grid

3 active burrow 521338.0204 3376053.211
Original grid

4 active burrow 521702.2077 3376254.515
Original grid

5 active burrow 521951.605 3376281.614
Original grid

6 active burrow 521820.6116 3376535.122
Original grid

10 active burrow 521106.5369 3376184.63
Original grid

12 active burrow 522039.7278 3376352.717
Original grid

12 active burrow 521976.0371 3376534.328
Original grid

16 active burrow 520444.4219 3375731.224
Original grid

17 active burrow 520830.7103 3375929.215
Original grid

18 active burrow 521022.649 3375905.206

19 inactive 524157.1329 3376372.749

26 active 1 adult 521846.9963 3375821.509

27 active 2 adults 521427.2039 3375591.277

34 active 520822.4309 3375702.571

35 active 1 adult 519171.7364 3375512.772

37 inactive 523791.4156 3377326.082

39 active 1 adult 523099.5641 3376955.559

40 inactive 523733.8328 3377773.661

41 active Recently inactive 522051.5204 3377157.278

45 inactive 524023.6335 3377299.999

48 active 521999.234 3376450.154

49 active Overgrown 522056.4035 3376644.201

50 active  GT burrow 11/13/2008 521005.0029 3376813.015

51 active 11/13/2008 520850.555 3376751.151

52 active GT burrow 11/13/2008 520238.8918 3374641.379

53 active GT burrow 11/13/2008 520220.061 3374733.691
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54
55
56
57
58
59
60
61
62
63
64
64
65
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
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active
active
active
active
active
active
active
active
active
active
inactive
active
active
active
Gigantic
active
active
active
active
active
active

Collapsed

GT burrow
Inactive owl

GT burrow
Inactive

No burrow found
1 adult

Recently inactive
Active

GT burrow
Recently inactive
2 adults 2 juv
GT burrow

1 adult

2 adults

2 adults 2 juv

1 adult

12/6/2008
12/8/2008
12/8/2008
12/17/2008
1/23/2009
1/23/2009
1/23/2009
2/10/2009
2/10/2009
2/10/2009
2/10/2009
2/10/2009
2/10/2009
5/30/2009
6/13/2009
6/13/2009
6/13/2009
7/25/2009
7/25/2009
7/25/2009
7/25/2009

524819.9329
528067.6731
528247.2843
520191.4
524443.9726
524604.1896
524632.0984
526378.5803
527026.2695
524799.6893
524374.334
521937.4231
522072.6609
523905
524835
524460
524723
526922
523223
523213
521321

3378534.465
3380777.252
3381305.342
3374762.5
3378814.964
3378848.881
3378878.804
3379823.465
3380221.796
3377671.329
3378195.456
3377203.774
3377218.641
3378377
3377681
3377642
3377841
3380133
3377022
3377019
3377164
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Burrow ID Status Comments Date FoundDescription POINT X POINT Y 9-Oct-08 13-Nov-08 6-Dec-08 8-Dec-08 23-Jan-09 10-Feb-09 30-May-09 13-Jun-09 5-Jul-09 25-Jul-09 1-Aug-09

B-70-02  active 10/9/2008 529636.1481 3381546.462 2A
B-70-03  active 10/9/2008 529261.6735 3381132.085 2A2)

1 active 1993  grid 520561.6019 3375666.063

2 active 1993  grid 520767.365 3375940.175

3 active 1993  grid 521338.0204 3376053.211

4 active 1993  grid 521702.2077 3376254.515

5 active 1993  grid 521951.605 3376281.614

6 active 1993  grid 521820.6116 3376535.122

10 active 1993  grid 521106.5369 3376184.63

12 active 1993  grid 522039.7278 3376352.717

12 active 1993  grid 521976.0371 3376534.328

16 active 1993  grid 520444.4219 3375731.224

17 active 1993  grid 520830.7103 3375929.215

18 active 1993  grid 521022.649 3375905.206

19 inactive 524157.1329 3376372.749

26 active 1adult 521846.9963 3375821.509

27 active 2 adults 521427.2039 3375591.277

37 inactive 523791.4156 3377326.082

39 active 1adult 523099.5641 3376955.559

40 inactive 523733.8328 3377773.661

41 active 522051.5204 3377157.278 2A 3]
45 inactive 524023.6335 3377299.999

48 active 521999.234 3376450.154

49 Overgrn 522056.4035 3376644.201

34 active 520822.4309 3375702.571

35 active 519171.7364 3375512.772 1A
51 active 11/13/2008 520850.555 3376751.151

54 Collapsed 12/6/2008 524819.9329 3378534.465

56 Inac-owl 12/8/2008 528247.2843 3381305.342

58 Inactive 1/23/2009 5244439726 3378814.964

59 inactive 1/23/2009 524604.1896 3378848.881
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64
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active
inactive
active
active
inactive
inactive
active
active
active
active
active
active
active
active

GT burrow

1 adult

2 adults

2 adults 2 juv

1 adult

1/23/2009
2/10/2009
2/10/2009
2/10/2009
2/10/2009
2/10/2009
5/30/2009
6/13/2009
6/13/2009
6/13/2009
7/25/2009
7/25/2009
7/25/2009
7/25/2009

524632.0984
526378.5803
527026.2695
524799.6893
524374.334
522072.6609
523905
524835
524460
524723
526922
523223
523213
521321

3378878.804
3379823.465
3380221.796
3377671.329
3378195.456
3377218.641
3378377
3377681
3377642
3377841
3380133
3377022
3377019
3377164
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Email from Mark Fredlake

From: Fredlake Mark J Civ 23 WG DET 1 OL A/CEVN

To: Imperiled

Subject: Surveys of Sensitive Species on Avon Park Air Force Range: Sherma n"s fox squirrel,
gopher frog, Florida

mouse, Florida pine snake, Burrowi ng owl, etc.

Date: Monday, November 01, 2010 3:35:56 PM

Attachments: CHAP_7_APAFR_TortReport_2009.docx

Wetland Assessment 2002-2003.pdf

BUOW data.xlIsx

BO observations.jpg

I am currently reviewing our files to determine if we have any information regarding the 61
species under review. | currently have found several reports of interest:

AVON PARK AIR FORCE RANGE PROJECT: DISTRIBUTION AND ABUNDANCE
OF SENSITIVE WILDLIFE SPECIES AT AVON PARK AIR FORCE RANGE FINAL
REPORT PROJECT RWO-169 DECEMBER 1998 authors: Richard Franz , David Maehr, Alton
Kinlaw, Christopher O'Brien, and Richard D. Owen

This report contains information regarding population levels of the following species: Florida
mouse: found commonly in well-drained soils through APAFR, in oak scrub and scrubby
flatwoods. Live trapping effort yielded 274 captures of Florida mouse in 8160 trap nights, spread
over a 16 month period.

Sherman's fox squirrel: Found in both native and planted pine stands, Sherman's fox squirrels
prefer slash pine plantations over native long-leaf stands in APAFR. Population of fox squirrel
for plantations in APAFR (7948 hectares) was estimated in the range of 433 to 867.

Florida gopher frog: documented in eleven breeding sites in APAFR mostly in the southern
portion of the Bombing Range scrub ridge. Six to ten dry ponds were identified as potential
breeding sites during wet seasons.

The report also documents the occurrence on APAFR of Florida pine snake based on one record
along old Bravo Road, APAFR.

I suspect you probably have a copy of this report in your files. Nevertheless it can be
downloaded from: http://aqguacomm.fcla.edu/1072/1/OCRFranz%2C_R._1998.pdf

A second report (BASELINE AQUATIC FAUNAL SURVEY OF AVON PARK AIR
FORCE RANGE, FLORIDA: Fishes, Mollusks, and Crayfishes PROJECT RWO-157. July
2000, Authors: Leo G. Nico, James D. Williams, and Holly N. Blalock-Herod) contains no
information relevant to the special status species under review.

It can be downloaded from:

http://aquacomm.fcla.edu/1288/1/OCRNic0%2C_L._2000.pdf
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The third report: (Population Survey and Monitoring of the Gopher Tortoise (Gopherus
polyphemus) at Avon Park Air Force Range. ANNUAL REPORT. October 2008 -
September 2009 Authors: Betsie Rothermel, Ph.D. Traci Castellén, Ph.D. February 2010
Archbold Biological Station) contains some locations of Gopher Frog and Florida Pine
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CHAPTER SEVEN (COMMENSUAL SPECIES) EXCERPT FROM:
POPULATION SURVEY AND MONITORING OF THE GOPHER TORTOISE
(GOPHERUS POLYPHEMUS) AT AVON PARK AIR FORCE RANGE. ANNUAL
REPORT. October 2008 - September 2009

Authors:
Betsie Rothermel, Ph.D.
Principal Investigator

Traci Castellon, Ph.D.
Post-doctoral Research Fellow
February 2010

Archbold Biological Station

P.O. Box 2057

Lake Placid, FL 33862

(863) 465-2571 (phone); (863) 699-1927 (fax)
brothermel@archbold-station.org

CHAPTER 7
COMMENSAL, MORTALITY, AND DISEASE MONITORING

Observations of Commensal Species

An additional objective of our research at APAFR was to document and gather data on
Gopher Tortoise burrow commensals, especially for species of conservation concern (e.g., the
Eastern Indigo Snake, Drymarchon couperi). In total, we encountered at least 11 species of
vertebrate commensals since fieldwork began in March 2009 (Table 7). Observations were
derived from examination of tortoise burrows using the video scope, records from field cameras
with motion sensors located outside burrow entrances, and other opportunistic encounters.
Commensals were observed inside tortoise burrows at 30 sites, and included 26 anurans (12
Gopher Frogs, one unidentified treefrog, and 13 unidentified anurans), six snakes (one Eastern
Coachwhip, three Eastern Diamondback Rattlesnakes, one Pine Snake, and one Eastern Indigo
Snake), and one unidentified mouse (possibly a Florida Mouse, Podomys floridanus).

Other vertebrates that were observed entering or exiting burrows included Eastern
Cottontails at eight sites, Eastern Spotted Skunks at six sites, Nine-banded Armadillos at five
sites, unidentified mice (Family Cricetidae, possibly the Florida Mouse) at nine sites, and a
Hispid Cotton Rat at one site (Table 7). Two bird species (Bachman’s Sparrow and Eastern
Towhee) were also observed foraging in front of, entering, and leaving three different burrows.
One Eastern Indigo Snake was also observed while driving along Frostproof Road.
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Table 7. Observations of commensal species obtained from burrow scoping activities, motion-
sensor field cameras and opportunistic sightings. Species, habitat type and UTM locations are
provided. Habitats include the scrub stratum (Scrub) and the flatwoods and pine plantation strata

(FW & PL).

Species Habitat GPS Northing GPS Easting

Frogs and Toads FW&PL 3066118 463999

Order Anura FW&PL 3056124 476147
FW&PL 3063795 462598
FW&PL 3055430 484694
FW&PL 3048967 467312
Scrub 3064155 461833
Scrub 3063997 471771
FW&PL 3046819 468667
Scrub 3064217 461853
FW&PL 3046812 468546
Scrub 3063968 471957
Scrub 3064181 472290
Scrub 3048791 474287

Treefrog Scrub 3049025 474458

Family Hylidae

Gopher Frog Scrub 3060890 472404

Rana capito Scrub 3054510 474003
Scrub 3048157 474347
Scrub 3059387 472678
Scrub 3053088 474309
FW&PL 3055451 484575
Scrub 3054760 475692
Scrub 3048278 474332
Scrub 3048274 474490
Scrub 3046769 474355
Scrub 3049130 474690
Scrub 3047054 474238

Eastern Coachwhip Scrub 3064573 472035

Coluber (formerly Masticophis)

flagellum

Eastern Indigo Snake Scrub 3060890 472404

Drymarchon couperi FW&PL 3067011 459803
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Pine Snake
Pituophis melanoleucus

Eastern Diamondback Rattlesnake

Crotalus adamanteus

Eastern Towhees
Pipilo erythrophthalmus

Bachman’s Sparrow
Aimophila aestivalis

Nine-banded Armadillo
Dasypus novemcinctus

Mouse
Family Cricetidae

Hispid Cotton Rat
Sigmodon hispidus

Eastern Cottontail
Sylvilagus floridanus

Scrub

Scrub
Scrub
FW&PL

Scrub
Scrub

Scrub

Scrub
Scrub
Scrub
Scrub
Scrub

Scrub
Scrub
Scrub
Scrub
Scrub
Scrub
Scrub
Scrub
Scrub
Scrub

Scrub

Scrub
Scrub
Scrub
Scrub
Scrub
Scrub
Scrub
Scrub

3056513

3057414
3057484
3057080

3060683
3060744

3064570

3061106
3060890
3060683
3064574
3060744

3064261
3061106
3060486
3060890
3060824
3060683
3060744
3064570
3064574
3060792

3061106

3061106
3060486
3060890
3060824
3060683
3064570
3064574
3060792
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474555

474260
474413
473331

472265
472560

472159

472168
472404
472265
472035
472560

472038
472168
472518
472404
472382
472265
472560
472159
472035
472092

472168

472168
472518
472404
472382
472265
472159
472035
472092
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Eastern Spotted Skunk Scrub
Spilogale putorius Scrub
Scrub
Scrub
Scrub
Scrub

3061106
3060486
3060890
3060824
3064570
3064574

472168
472518
472404
472382
472159
472035
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Date Location No ‘ ‘ ‘
tes

6/5/2009 | Foxtrot, near pair with

point 214 burrow in bomb

crater, near
targets.

late Echo, near Single bird flushed

march, point 61 from recent burn,

not seen digging burrow.

upon Inactive as of 6/18

return a

month

later

5/15/200 | Echo, south of Single bird flushed

9 point 53 from active
burrow. Inactive as
of 6/1

5/14/200 | Echo, near Single bird seen, no burrow. Seen

9 point 149 again in the same area 5/25,
being mobbed by red-winged
blackbirds

late Charlie-Echo pair

maurch, road, just south | with

seen of North Tower | burrow

almost along

every road

time we

drove by

late Charlie-Echo Pair with burrow

mazrch, road, between along road, at least

seen Middle and 1 chick by mid

almost North Towers June

every

time we

drove by

6/5/2009 | Charlie-Echo Single bird at
road, just south | burrow along road.
of Middle Tower | Re-sighted twice in

June

6/7/2009 | Charlie-Echo 1 adult and at least 2 fledglings near
road, Between | burrow along road. Re-sighted a few
Middle and more times throughout June and
South Towers July

7/3/2009 | bravo range, 1 adult, perched in ‘ | | | ‘
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about 400m burnt shrub, being

west of OP1, mobbed by

along the range | nighthawks

that goes

through bravo

range
7/11/200 | OQ range, 1 adult, flew in front of car and landed on fence post.
9 along 7/24 and 7/26 2, possibly 3 birds were seen flying back

Kissimmee road | and forth across the road between OQ and Delta
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Copy of the Burrowing Owl BSR draft report that was sent out for peer review

Biological Status Review
for the
Florida Burrowing Owl
(Athene cunicularia floridana)

EXECUTIVE SUMMARY

The Florida Fish and Wildlife Conservation Commission (FWC) directed staff to
evaluate all species listed as Threatened or Species of Special Concern as of September 1, 2010.
Public information on the status of the Florida burrowing owl was sought from September 17 to
November 1, 2010. The members of the biological review group (BRG) met on November 12,
2010. Group members were Kate Haley (FWC lead), Jerry Jackson of Florida Gulf Coast
University and Ken Meyer an independent consultant. In accordance with rule 68A-27.0012
Florida Administrative Code (F.A.C.), the BRG was charged with evaluating the biological
status of the Florida burrowing owl using criteria included in definitions in 68A-27.001(3) and
following the protocols in the Guidelines for Application of the IUCN Red List Criteria at
Regional Levels (Version 3.0) and Guidelines for Using the IUCN Red List Categories and
Criteria (Version 8.1). Please visit
http://myfwc.com/WILDLIFEHABITATS/imperiledSpp_listingprocess.htm to view the listing
process rule and the criteria found in the definitions. The BRG concluded from the biological
assessment that the Florida burrowing owl met criteria for listing. Based on the literature review,
information received from the public, and the BRG findings staff recommends the species be
listed as a Florida designated threatened species.

This work was supported by a Conserve Wildlife Tag grant from the Wildlife
Foundation of Florida.

BIOLOGICAL INFORMATION

Life History References — Haug et al. (1993), FWC (2003), Millsap (1996) and USFWS
(2003).

Taxonomic Classification — This report is for the Florida burrowing owl, Athene
cunicularia floridana a subspecies of burrowing owl, in Florida. The subspecies is found in
Florida and the Bahama Islands (Haug et al. 1993).

Population Status and Trend — Millsap (1996) estimated between 3,000 and 10,000
burrowing owls in Florida based on density estimates from different areas of the state. However,
Bowen (2001) surveyed current and historic records of burrowing owls throughout the state and
found 1,757 adult owls. Local establishment and extirpations make it difficult to determine the
population trend of the burrowing owl statewide (Woolfenden et al. 2006).

Geographic Range and Distribution — The Florida burrowing owl lives primarily in
peninsular Florida although its distribution is localized and patchy, especially in the northern part
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of its range. Historically, the burrowing owl occupied the open native prairies of central Florida.
Recently, these populations have decreased because of habitat loss. Populations in south Florida
coastal areas have increased due to modification of habitat by people including clearing forests
and draining wetlands. Burrowing owls inhabit cleared areas that offer short groundcover such
as pastures, agricultural fields, golf courses, airports and vacant lots in residential areas.

Quantitative Analyses — Through population viability analyses (PVA) Endries et al.
(2009) estimated the likelihood of extinction in all potential habitat and potential habitat on
managed lands (this analysis excluded urban areas). Both models had similar results. For all
potential habitat the probability of extinction was 0% in the next 100 years. There was a 23%
probability of a high decline (>90%). Bowen (2000) conducted PVA to determine the viability
of the small isolated populations (<5 individuals) and found >50% probability of extinction for
these populations.

BIOLOGICAL STATUS ASSESSMENT

Threats — The major threats to the Florida burrowing owl are reliance on human-altered
habitats and loss of native habitat (Owre 1978, Millsap 1996). Burrowing owls can be found in
high densities in urban and suburban areas (Millsap and Bear 2000). In these areas, preferred
nesting habitat and burrows may be destroyed by construction activities, harassment by people,
and domestic animals (e.g. dogs). Current management is limited to preventing the take of nests
during the breeding season (FWC 2009) and Mrykalo et al. (2007) noted the lack of management
strategies for burrowing owls in rural areas. This may be further compounded by limited access
to occupied habitat (e.g. private lands). Most human-altered habitats, including those in rural
areas (e.g. improved pasture), are not a priority for conservation (Mueller et al. 2007).
Additional threats include a variety of ground and aerial predators that can harm eggs, young or
adults. There is increasing concern about the prevalence of exotic predators like the Nile
monitor and feral cats. A source of mortality of eggs and young is flooding of nests in burrows
by heavy rains. Collisions with automobiles are a frequent cause of mortality for owls in
suburban and urban areas.

Statewide Population Assessment - Findings from the Biological Review Group are
included in a Biological Status Review information table.

LISTING RECOMMENDATION

Staff recommends that the Florida burrowing owl be listed as a Threatened species
because the species met a criterion for listing as described in 68A-27.001(3) F. A.C.

SUMMARY OF THE INDEPENDENT REVIEW - this will be completed after the peer
review.
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Biological Status Review Information
Findings

Species/taxon:
Date:
Assessors:

Florida burrowing owl

11/12/10

Kate Haley, Ken Meyer, Jerry Jackson

10 yrs (generation time is 6-12 years so we used 10
years as the [IUCN minimum: Haug et al. 1993 breed
at 1 yr, adult survival 60% = avg age breeding adult

Generation length: 2 -4 yrs)
Criterion/Listing Measure Data/Information Data* L References
Type Met?

*Data Types - observed (O), esti

mated (E), inferred (1), suspected (S), or projected (P). Criterion

met - yes (Y) or no (N).

(A) Population Size Reduction, ANY of

(a)l. An observed, estimated, inferred or suspected no numerical estimate of decline at state level (Breeding Bird | | N USFWS 2003, N.
population size reduction of at least 50% over the last 10 Survey, Christmas Bird Count, Breeding Bird Atlas) but Ritchie pers. comm.
years or 3 generations, whichever is longer, where the causes | isolated evidence of local fluctuation and possible decline

of the reduction are clearly reversible and understood and

ceased’

(a)2. An observed, estimated, inferred or suspected see above N

population size reduction of at least 30% over the last 10

years or 3 generations, whichever is longer, where the

reduction or its causes may not have ceased or may not be

understood or may not be reversiblel

(a)3. A population size reduction of at least 30% projected see above but projected development in urban areas (which N Millsap 2002, Conway et
or suspected to be met within the next 10 years or 3 may equal 30-50% of state population) may cause decline al. 2006
generations, whichever is longer (up to a maximum of 100

years)

(a)4. An observed, estimated, inferred, projected or see above N

suspected population size reduction of at least 30% over any
10 year or 3 generation period, whichever is longer (up to a
maximum of 100 years in the future), where the time period
must include both the past and the future, and where the
reduction or its causes may not have ceased or may not be
understood or may not be reversible.1

1 based on (and specifying) any of the following: (a) direct observation; (b) an index of abundance appropriate to the taxon; (c) a decline in area of occupancy, extent of occurrence

and/or quality of habitat; (d) actual or potential levels of explo

itation; (e) the effects of introduced taxa, hybridization, pathogens, pollutants, competitors or

parasites.

(B) Geographic Range, EITHER

(b)1. Extent of occurrence < 20,000 km* (7,722 mi®) OR > 20,000 km? | N Bowen 2001, FWC
2003, Mueller et al. 2007
(b)2. Area of occupancy < 2,000 km? (772 mi?) >3500 km* of potential habitat based on burrowing owl | N Endries 2009

occurrences and dispersal distances of 1 km (this estimate is a
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minimum and does not include urban areas)

AND at least 2 of the following:

a. Severely fragmented or exist in < 10 locations

b. Continuing decline, observed, inferred or projected in
any of the following: (i) extent of occurrence; (ii) area of
occupancy; (iii) area, extent, and/or quality of habitat; (iv)
number of locations or subpopulations; (v) number of mature
individuals

unknown - suspect increase in some areas and decrease in
some areas

Millsap 1996,
Woolfenden et al. 2006

c. Extreme fluctuations in any of the following: (i) extent
of occurrence; (ii) area of occupancy; (iii) number of
locations or subpopulations; (iv) number of mature
individuals

(C) Population Size and Trend

Population size estimate to number fewer than 10,000 mature
individuals AND EITHER

clearly fewer than 10,000 (observed 1700+ Bowen/estimated
3,000-10,000 Millsap)

Bowen 2001, Millsap
1996

(c)1. An estimated continuing decline of at least 10% in 10
years or 3 generations, whichever is longer (up to a
maximum of 100 years in the future) OR

(c)2. A continuing decline, observed, projected, or inferred in
numbers of mature individuals AND at least one of the
following:

projected decline is likely with increasing development,
vulnerability to predation from exotic and feral species and
collisions with automobiles. This may be further compounded
by limited management access to occupied habitat (private
lands) and use of habitat (e.g. improved pasture) not
traditionally managed by public land managers or included in
land aquisition priorities (Mueller et al. 2007). We assume
land managers will have a decreased ability to manage lands
(e.g. prescribed fire) with increasing urbanization. Endries et
al. 2009 found high likelihood of decline in a PVA of rural
owls.

USFWS 2003, Mueller
et al. 2007, Endries et al.
2009, Millsap 2002,
Mealey 1997

a. Population structure in the form of EITHER

(i) No subpopulation estimated to contain more than
1000 mature individuals; OR

(ii) All mature individuals are in one subpopulation

distribution in Florida is considered one subpopulation based
on the known mobility of individuals (Cape Coral owl found
in Marco Island, Mrykalo et al. 2007 found 10 km dispersal of
an individual). We had considerable discussion about the
definition of a subpopulation and while USFWS 2003 and
Bowen 2001 refer to several subpopulations in Florida it is not
the same term used in the IUCN criteria. Chandler et al. 2000

Chandler et al. 2000,
Mrykalo et al. 2007, J.
Jackson pers. comm.,
Bowen 2001, USFWS
2003
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found exhange between subpopulations is restricted but due to
problems with the methodology further study is needed.

b. Extreme fluctuations in number of mature individuals

(D) Population Very Small or Restricted, EITHER

(d)1. Population estimated to number fewer than 1,000
mature individuals; OR

(d)2. Population with a very restricted area of occupancy
(typically less than 20 km2 [8 mi2]) or number of locations
(typically 5 or fewer) such that it is prone to the effects of
human activities or stochastic events within a short time
period in an uncertain future

(E) Quantitative Analyses

el. Showing the probability of extinction in the wild is at
least 10% within 100 years

results of both PVVAs are only applicable to subsets of the state
population (Endries to rural owls, Bowen to small isolated
populations)

Endries et al. 2009,
Bowen 2000

Initial Finding (Meets at least one of the criteria OR Does
not meet any of the criteria)

Reason (which criteria are met)

Does meet one of the criteria

C2a(ii)

Is species/taxon endemic to Florida? (Y/N)

N

If Yes, your initial finding is your final finding. Copy the initial finding and reason to the final finding space below. If No,
complete the regional assessment sheet and copy the final finding from that sheet to the space below.

Final Finding (Meets at least one of the criteria OR Does not
meet any of the criteria)

Reason (which criteria are met)

Does meet one of the criteria

C2a(ii)
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1 Species/taxon: | Florida burrowing owl
2 Biological Status Review Information Date: | 11/12/10
. Kate Haley, Ken Meyer, Jerry
3 Reglonal Assessment Assessors: | Jackson
4
5
6
7
8 | Initial finding Supporting Information
9
10 | 2a. Is the species/taxon a non-breeding visitor? (Y/N/DK). If 2a is YES, go to line 18. If 2a is NO or DO NOT KNOW, go to line 11. N
2b. Does the Florida population experience any significant immigration of propagules capable of reproducing in Florida? N/DK
11 | (Y/N/DK). If 2bis YES, go to line 12. If 2b is NO or DO NOT KNOW, go to line 17.
2c. Is the immigration expected to decrease? (Y/N/DK). If 2c is YES or DO NOT KNOW, go to line 13. If 2c is NO go to
12 | line 16.
2d. Is the Florida population a sink? (Y/N/DK). If 2d is YES, go to line 14. If 2d is NO or DO NOT KNOW, go to line
13 | 15.
14 If 2d is YES - Upgrade from initial finding (more imperiled)
15 If 2d is NO or DO NOT KNOW - No change from initial finding
16 If 2c is NO or DO NOT KNOW- Downgrade from initial finding (less imperiled)
17 If 2b is NO or DO NOT KNOW - No change from initial finding No change
2e. Are the conditions outside Florida deteriorating? (Y/N/DK). If 2e is YES or DO NOT KNOW, go to line 24.
18 | If 2e is NO go to line 19.
2f. Are the conditions within Florida deteriorating? (Y/N/DK). If 2f is YES or DO NOT KNOW, go to line
19 | 23. If 2fis NO, go to line 20.
2g. Can the breeding population rescue the Florida population should it decline? (Y/N/DK). If 29 is
20 | YES, goto line 21. If 2g is NO or DO NOT KNOW, go to line 22.
21 If 2g is YES - Downgrade from initial finding (less imperiled)
22 If 2g is NO or DO NOT KNOW - No change from initial finding
23 If 2f is YES or DO NOT KNOW - No change from initial finding
24 If 2e is YES or DO NOT KNOW - No change from initial finding
25
26 | Final finding Caii
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Notes - Clarification on IUCN definition of subpopulation from the [UCN staff - "The (term)
"one subpopulation" means that all the mature individuals are in a population that mixes and
there is (or at least can be) interbreeding. So, there are no small groups separated by geographic
or other barriers. If all 4,000 individuals are potentially able to mix then it can be considered as
one subpopulation.”

This assessment is different from the IUCN Red List assessment of the burrowing owl
because we assessed the floridana subspecies. IUCN assessed the burrowing owl at the species-
level.
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APPENDIX 1. Biological Review Group Members Biographies

Katherin Haley is currently Coordinator for the Florida Wildlife Legacy Initiative, supervising a
diverse set of staff and conservation, research, and management programs. Haley has more than
a decade of research experience with burrowing owls in California and Florida, including a long-
term study of Florida Burrowing Owl demography and dispersal in southwest Florida.

Jerome A. Jackson, Ph.D., is Professor of Marine and Ecological Sciences and former Whitaker
Eminent Scholar in Science at Florida Gulf Coast University. Jackson is a Fellow of the
American Ornithologists' Union and Past President of the Wilson Ornithological Society, the
Association of Field Ornithologists, the Mississippi Ornithological Society, and the Florida
Ornithological Society. Jackson's field of expertise is the behavioral ecology of birds. He is the
author/editor of 23 books and many dozens of papers in scientific journals and proceedings.
Kenneth D. Meyer, Ph.D., is Director and Research Ecologist for the Avian Research and
Conservation Institute. Meyer has conducted research on the behavioral ecology, migration, and
population status of some of Florida’s most imperiled and area-restricted bird species, including
the swallow-tailed Kite, short-tailed hawk, and white-crowned Pigeon. Meyer also serves as
adjunct faculty member in the Department of Wildlife Ecology and Conservation at the
University of Florida.
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Appendix 2. Summary of letters and emails received during the solicitation of information
from the public period of September 17, 2010 through November 1, 2010.

Letter from Nancy J. Ritchie, Environmental Specialist, City of Marco Island, Collier
County, 50 Bald Eagle Drive, Marco Island, Florida, dated October 19, 2010. Ms. Ritchie
provided the population numbers for the Florida burrowing owl on Marco Island, Collier County.
A decline in the population was reported.

Email from Lori Blydenburg, City of Cape Coral, P.O. Box 150027, Cape Coral, Florida
33915, dated October 29, 2010. Ms. Blydenburg provided a copy of the draft Florida Burrowing
Owl Adaptive Management Plan prepared by Quest Ecology May 2010. The plan provides
information on burrowing owl natural history, its distribution and abundance in Cape Coral,
managing habitat in Cape Coral, and includes an adaptive management plan and a recommended
initial management plan.

Email from Katherin Haley, Initiative Coordinator, Florida Fish and Wildlife
Conservation Commission, 620 S. Meridian Street, Tallahassee, Florida 32399, dated October
27, 2010. Ms. Haley provided a field season progress report and a conference poster for the
Effectiveness of Burrowing Owl Conservation Measures project.

Haley, K.L., C.L. Bear, T. Allen, S. Smiley, B.J. Gruver, and B.A. Millsap. 2004.
Effectiveness of burrowing owl conservation measures: annual report 2003-
04. Florida Fish and Wildlife Conservation Commission. Tallahassee, FL
US.A.

Haley, K.L., B.A. Millsap, C.L. Bear, and E.K. McConnell. 2002. Effectiveness of
burrowing owl conservation measures. Poster presented at the Third North
American Ornithological Conference. New Orleans, LA U.S.A

Letter from Amber Crooks, Natural Resource Specialist, Conservancy of Southwest
Florida, 1450 Merrihue Drive, Naples, Florida 34102, dated October 25, 2010. Ms. Crooks
expressed concerns about the use of IUCN criteria for the status review, identified several
statewide threats to imperiled species (degradation of water resources and loss of uplands), and
reported a decline in the number of burrowing owls in Cape Coral and Marco Island.

Email from Amber Crooks, Natural Resource Specialist, Conservancy of Southwest
Florida, 1450 Merrihue Drive, Naples, Florida 34102, dated October 29, 2010. Ms. Crooks
provided an excerpt from the City of Cape Coral Comprehensive Plan Evaluation and Appraisal
Report 2001. Ms. Crooks stated “according to the report, Cape Coral is only ~42% built out,
leaving an estimated 25,686 acres for build out, affecting available burrowing owl habitat for the
largest owl population in Florida. The map on page 12 of the report starkly shows the amount of
unimproved (no homes) residential lots vulnerable to future development.”

Email from Mark Mueller (mmueller42@gmail.com) dated October 8, 2010. Mr. Mueller
offered the following publications for the burrowing owl status review.
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Bowen, P.J. 2000. Demographic, distribution, and metapopulation analyses of the Burrowing
Owl (Athene cunicularia) in Florida. M.S. thesis, Univ. of Central Florida, Orlando, FL
US.A

Bowen, P.J. 2001. Demography and distribution of the burrowing owl in Florida. Florida Field
Naturalist 29(4):113-142.

Mueller, M.S., M.M Grigione, and R.J. Sarno. In review. Non-urban habitat use of
Florida burrowing owls: identifying areas of conservation importance.
Journal of Raptor Research.

Mueller, M.S. 2006. Distribution and habitat characterization of the Florida
Burrowing Owl in non-urban areas. M.S. Thesis, University of South Florida,
Tampa.

Mueller, M.S., M.M Grigione, and R.J. Sarno. 2005. Florida burrowing owls and
cattle could benefit each other. Florida Cattleman Livestock Journal 69(5):
70-71.

Mueller, M.S., M.M Grigione, and R.J. Sarno. 2007. Distribution of the Florida
burrowing owl: The potential importance of nonurban areas. Journal of
Raptor Research. 41:222-226.

Email from Mark Fredlake (Mark.Fredlake@avonpark.macdill.af.mil), an employee of
Avon Park Air Force Range, dated November 1, 2010. Mr. Fredlake provided a spreadsheet and
map of burrowing owl locations on Avon Park Air Force Range observed summer 2009.

Email from Bob Mrykalo, P.O. Box 292452, Tampa, Florida 33687, dated November 1,
2010. Mr. Mrykalo offered the following publications for the burrowing owl status review.

Mrykalo, R., M. M. Grigione, and R. J. Sarno. 2007. Home range and dispersal of
juvenile Florida burrowing owls. The Wilson Journal of Ornithology 119:275-
279.

Mrykalo, R., M. M. Grigione, and R. J. Sarno. 2009. A comparison of available prey and
diet of Florida burrowing owls in urban and rural environments: a first
study. The Condor 111(3):556-559.

Mrykalo, R.J., K.A. Caruso, and E.A. Hughes. In press. State listed species permits.
Florida Scientist.

Email from Jesus A. Camps (jcampsprsi@comcast.net), dated September 8, 2010. Mr.
Camps provided an observation of a burrowing owl in the North Shore Crest neighborhood of
NE Miami Dade County.
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Email from Dennis Teague (Dennis. Teague@EGLIN.AF.MIL), Endangered Species
Biologist, Eglin Air Force Base, dated November 2, 2010 with a follow up narrative provided
November 6, 2010. Mr. Teague described the surveys and number of burrowing owl burrows
found on the air force base and included shape files for mapping purposes.
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APPENDIX 3. Information and Comments Received from Independent Reviewers
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