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Introduction
The project Recovery Plan Review for Downlisting/Delisting is focused on researching,
gathering, compiling and synthesizing existing standards for delisting species occurring in states
along the Gulf of Mexico (GoM). The GoM states are Texas, Louisiana, Mississippi, Alabama,
and Florida.
The final result of this project will be an easily referenced document to support the coordinated
implementation of species recovery actions along the GoM.
Methods
To determine which species would be the focus for this project, all species that occur in at least
three GoM states were identified. Additional species identified in the “Federally Listed Wildlife
and Plants Threatened by Gulf Oil Spill” (USFWS 2010) were added to the recovery plan as time
permitted.
Relevant data was compiled for each species following the completion of a focal species list. All
federal recovery plans and 5-year review documents related to those focal species were
compiled. Recovery and 5-year review actions along with their priority levels and
implementation status that were found in the related documents were extracted and appended to a
list of potential actions. Recovery actions are actions the must be completed for a species’
recovery objective to be met. The recovery objective for a species is to downiest (reclassify from
endangered to threatened) or delist (remove from the list). Recovery actions in the recovery plans
are presented in a step-down outline format (e.g. action 1 may be the overarching action for
actions 1.1, 1.2, 1.3 etc.). The lowest level actions (e.g. actions 1.1.1, 1.1.2, 1.2.1, 1.2.2) were the
ones used to create multi-species actions. Actions in the recovery plans were assigned one of
three priority levels: Priority 1. an action that must be taken to prevent extinction or to prevent
the species from declining irreversibly in the foreseeable future, Priority 2. an action that must be
taken to prevent a significant decline in species population/habitat quality or some other
significant negative impact short of extinction, and Priority 3. all other actions necessary to
provide for full recovery of the species. Actions marked as complete, obsolete, and discontinued
were removed from the compiled list to ensure no illegitimate actions were included in the
recovery plan
Once the species data was compiled, species were categorized into one of five habitat categories:
beaches/ocean, Florida Keys, aquatic, upland, and miscellaneous. Florida Keys was the only
category that was not habitat based, but rather was considered as a single unit due to the size and
uniqueness of the Florida Keys region.
Categorizing focal species into the five habitat types enabled the development of multi-species
actions. Multi-species actions combined related actions from species in similar habitats or

locations into one overarching action that will affect at least two species. Multi-species actions
were then prioritized in three ways. First, actions were prioritized by the number of species they
address. Actions were then prioritized by the averaged priority given to the multi-species action,
which was based on the priority assigned to each original action in its recovery plan. Finally,
actions were then prioritized by the number of states the action is relevant in. Many actions have
the same numbers for all three prioritization categories, and those actions were given the same
priority level with a unique letter identifier (i.e. 4a, 4b, 4c etc.).
Results
The recovery plan encompasses potential actions for a total of 27 species. Twelve of the 27
species were found in three or more GoM states, while 15 are found in only one or two GoM
states (Table 1). Approximately 1,530 actions were pulled from federal recovery plans and 5year review documents for the 27 species (Appendix 1). After completed, obsolete, and
discontinued actions were removed, 1,464 total actions were left (Appendix 1). Of those 1,464
actions, 60 can only be accomplished outside of the GoM states.
From the 1,405 total actions for the 27 species, 80 actions were developed that will address two
or more species’ needs (Table 2). The majority of the multi-species actions are for sea turtles,
beach mice, piping plover and FL Keys species. There was no overlap in actions from the Wood
Stork or Gray Bat recovery documents, and therefore none of the multi-species actions address
either of these two species.
Recommended Uses
This report and associated documents describe 80 multi-species actions, as well as the 1,405
recovery actions for 27 federally listed species spanning the five GoM states, and the information
included in these documents can be used in many ways. One way to achieve an effective
recovery of federally listed species is for states with similar species and priorities to agree upon a
course of action involving the multi-species actions. States could pool funding, resources, and
expertise to accomplish high priority multi-species actions with the goal of meeting federal
recovery goals. For example, all five GoM states could set a goal to accomplish the highest
priority multi-species action: acquire and/or ensure long-term protection of sea turtle nesting
beaches, beach mouse habitat, and piping plover roosting and foraging areas. Five states focusing
on this one action could accomplish a significant amount towards the recovery of nine species.
This report will help states with determining which research questions to focus their time and
resources. States should work together to decide which research questions are the highest
priority, and can make sure they are not duplicating efforts. Communication between state and
federal agencies, as well as NGO researchers, will be key in answering the imperative research
questions related to these federally listed species.
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Table 1. The species for which recovery plan information was compiled and which Gulf of
Mexico (GoM) states they occur in.
Total Number of
Common Name
Scientific Name
GoM States
GoM States
5
Leatherback Turtle
Dermochelys
AL, FL, LA, MS, TX
coriacea
Hawksbill Turtle
Eretmochelys
AL, FL, LA, MS, TX
imbricate
Kemp’s Ridley Turtle Lepidochelys kempii
AL, FL, LA, MS, TX
Loggerhead Turtle

Caretta caretta

AL, FL, LA, MS, TX

Red-cockaded
Woodpecker
West Indian Manatee

Picoides borealis

AL, FL, LA, MS, TX

Trichechus manatus

AL, FL, LA, MS, TX

Piping Plover

Charadrius melodus

AL, FL, LA, MS, TX

4

Atlantic Sturgeon

AL, FL, LA, MS

3

Alabama Heelsplitter

Acipenser oxyrinchus
desotoi
Potamilus inflatus

Gray Bat

Myotis grisescens

AL, FL, MS

Gopher Tortoise

Gopherus
polyphemus
Mycteria americana

AL, LA, MS

Wood Stork
2

Eastern Indigo Snake
Perdido Key Beach
Mouse

1

Alabama Red-Belly
Turtle
Audubon’s Crested
Caracara
Green Turtle
Choctawhatchee
Beach Mouse
St. Andrews Beach
Mouse
Key Deer

AL, LA, MS

AL, FL, MS

Drymarchon corais
couperi
Peromyscus
polionotus
trissyllepsis
Pseudemys
alabamensis
Polyborus plancus
audubonii
Chelonia mydas

AL, FL

Peromyscus
polionotus allophrys
Peromyscus
polionotus
peninsularis
Odocoileus
virginianus clavium

FL

AL, FL
AL, MS
FL
FL

FL
FL

Florida Salt Marsh
Vole
Key Largo Cotton
Mouse
Lower Keys Marsh
Rabbit
Rice Rat
Key Largo Woodrat
Yellow-Blotched
Map Turtle
Alabama Beach
Mouse

Microtus
pennsylvanicus
dukecampbelli
Peromyscus
gossypinus
allapaticola
Sylvilagus palustris
hefneri
Oryzomys palustris
natator
Neotoma floridana
smalli
Graptemys
flavimaculata
Peromyscus
polionotus
ammobates

FL
FL
FL
FL
FL
MS
AL

Table 2. Multi-species actions compiled from federal recovery documents for Gulf of Mexico species.
Priority # Species Averaged
Recovery
Plan Priority
1
9
1

# States Multi-Species Action

States

Species

5

Acquire and/or ensure long-term
protection of sea turtle nesting
beaches, beach mouse habitat, and
piping plover roosting and
foraging areas

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Kemp's Ridley Turtle,
Loggerhead Turtle, Green
Turtle, Choctawhatchee Beach
Mouse, Alabama Beach Mouse,
Perdido Key Beach Mouse,
Piping Plover

2a

7

3

5

Place educational signs at public
access points on beaches used for
sea turtle nesting and beach mouse
habitat, and at points of access to
the marine environment

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Loggerhead Turtle,
Green Turtle, Choctawhatchee
Beach Mouse, Alabama Beach
Mouse, Perdido Key Beach
Mouse

2b

7

3

5

Develop slide programs,
brochures, and educational
curriculums on sea turtle and
beach mouse ecology and
conservation

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Loggerhead Turtle,
Green Turtle, Choctawhatchee
Beach Mouse, Alabama Beach
Mouse, Perdido Key Beach
Mouse

3a

6

1

5

Monitor and reduce incidental
mortality of sea turtles and
manatees in the commercial and
recreational fisheries, and
shrimping vessels

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Kemp's Ridley Turtle,
Loggerhead Turtle, Green
Turtle, West Indian Manatee

3b

6

3

5

Determine potential effects of oil
and other contaminants on beach
habitat and individuals, and update
and refine contaminant response
protocols

FL, AL,
MS, LA,
TX

Leatherback Turtle, Loggerhead
Turtle, Choctawhatchee Beach
Mouse, Alabama Beach Mouse,
Perdido Key Beach Mouse,
Piping Plover

4a

5

2

5

Re-establish natural dune structure
and native vegetation, and remove
exotic vegetation

FL, AL,
MS, LA,
TX

Leatherback Turtle, Loggerhead
Turtle, Green Turtle, St.
Andrew Beach Mouse, Piping
Plover

4b

5

2

5

Maintain programs and take
actions to remove predators,
especially feral cats

FL, AL,
MS, LA,
TX

Choctawhatchee Beach Mouse,
Alabama Beach Mouse, Perdido
Key Beach Mouse, St. Andrew
Beach Mouse, Piping Plover

4c

5

2

5

Evaluate locations of recreational
access points and install
boardwalks or other appropriate
dune crossovers to protect habitat

FL, AL,
MS, LA,
TX

Choctawhatchee Beach Mouse,
Alabama Beach Mouse, Perdido
Key Beach Mouse, St. Andrew
Beach Mouse, Piping Plover

4d

5

2

5

Install sea turtle friendly lighting,
and implement, enforce and
evaluate lighting regulations or
other lighting control measures
where appropriate

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Loggerhead Turtle,
Green Turtle, St. Andrew Beach
Mouse

4e

5

2

5

Monitor and enforce compliance
with regulatory mechanisms for
land development, cats, dune
vehicular driving, and boardwalks

FL, AL,
MS, LA,
TX

Choctawhatchee Beach Mouse,
Alabama Beach Mouse, Perdido
Key Beach Mouse, St. Andrew
Beach Mouse, Piping Plover

5

5

2

4

Identify, protect and/or acquire
appropriate land or aquatic
habitats

AL, FL,
LA, MS

Atlantic Sturgeon, Alabama
Heelsplitter, West Indian
Manatee, Alabama Red-Belly
Turtle, Yellow-Blotched Map
Turtle

6a

5

2

1

Eliminate exotic vegetation in the
FL Keys

FL

Lower Keys Marsh Rabbit, Key
Deer, Key Largo Woodrat, Key
Largo Cotton Mouse, Rice Rat

6b

5

2

1

Continue federal acquisition
efforts for habitat for listed FL
Keys species

FL

Lower Keys Marsh Rabbit, Key
Deer, Key Largo Woodrat, Key
Largo Cotton Mouse, Rice Rat

6c

5

2

1

Support and encourage land
acquisition by non-governmental
agencies for listed FL Keys
species

FL

Lower Keys Marsh Rabbit, Key
Deer, Key Largo Woodrat, Key
Largo Cotton Mouse, Rice Rat

6d

5

2

1

Protect listed species on private
lands (ie purchase easements)

FL

Lower Keys Marsh Rabbit, Key
Deer, Key Largo Woodrat, Key
Largo Cotton Mouse, Rice Rat

6e

5

2

1

Protect listed species on public
lands

FL

Lower Keys Marsh Rabbit, Key
Deer, Key Largo Woodrat, Key
Largo Cotton Mouse, Rice Rat

7a

5

3

5

Assess the effects of oil and gas
activities on marine habitat, and
prevent the destruction of habitat
from those activities

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Kemp's Ridley Turtle,
Loggerhead Turtle, Green
Turtle

7b

5

3

5

Determine and implement
appropriate measures to reduce or
eliminate persistent marine debris
in the marine environment

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Kemp's Ridley Turtle,
Loggerhead Turtle, Green
Turtle

8a

5

3

1

Improve habitat by planting or
encouraging native plant species

FL

Lower Keys Marsh Rabbit, Key
Deer, Key Largo Woodrat, Key
Largo Cotton Mouse, Rice Rat

8b

5

3

1

Restore natural tidal flow,
hydrology and water quality in FL
Keys

FL

Lower Keys Marsh Rabbit, Key
Deer, Key Largo Woodrat, Key
Largo Cotton Mouse, Rice Rat

9a

4

1

5

Identify important foraging and
other marine habitats and ensure
long-term protection

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Kemp's Ridley Turtle,
Green Turtle

9b

4

1

5

Monitor nesting activity trends on
important nesting beaches with
standardized surveys

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Loggerhead Turtle,
Green Turtle

10a

4

2

5

Maintain the Sea Turtle Stranding
and Salvage Network and carcass
stranding network

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Loggerhead Turtle,
Green Turtle

10b

4

2

5

Determine the natural sex ratios of
hatchlings, and assess long-term
impacts of temperature on sex
ratios

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Kemp's Ridley Turtle,
Loggerhead Turtle

10c

4

2

5

Evaluate the extent and effects of
harassment of nesting females and
hatchlings and ensure that lawenforcement activities prevent the
illegal exploitation and harassment
of sea turtles

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Loggerhead Turtle,
Green Turtle

11a

4

2

2

Install scavenger-proof receptacles
in heavily used areas, and ensure
frequent trash pick-up service

AL, FL

Choctawhatchee Beach Mouse,
Alabama Beach Mouse, Perdido
Key Beach Mouse, St. Andrew
Beach Mouse

11b

4

2

2

Implement a beach mouse captive
breeding feasibility study

AL, FL

Choctawhatchee Beach Mouse,
Alabama Beach Mouse, Perdido
Key Beach Mouse, St. Andrew
Beach Mouse

11c

4

2

2

Determine the effects of artificial
lighting on beach mice breeding,
foraging, and movement

AL, FL

Choctawhatchee Beach Mouse,
Alabama Beach Mouse, Perdido
Key Beach Mouse, St. Andrew
Beach Mouse

11d

4

2

2

Continue outreach efforts that
AL, FL
increase the public’s awareness of
factors relating to identified threats
to beach mice, and the important
of dunes/dune vegetation

Choctawhatchee Beach Mouse,
Alabama Beach Mouse, Perdido
Key Beach Mouse, St. Andrew
Beach Mouse

12

4

2

1

Develop and implement a cat,
black rat, fire ant, and raccoon
control program to reduce
predators and minimize impacts

FL

Lower Keys Marsh Rabbit, Key
Largo Woodrat, Key Largo
Cotton Mouse, Rice Rat

13a

4

3

5

Centralize tag-series records and
turtle tagging records

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Loggerhead Turtle,
Green Turtle

13b

4

3

5

Develop standards for the care and
maintenance of sea turtles,
including diet, water quality, tank
size, and treatment of injury and
disease

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Loggerhead Turtle,
Green Turtle

13c

4

3

5

Assess effects on sea turtles and
prevent the degradation or
destruction of marine habitats
caused by dredging or disposal
activities

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Kemp's
Ridley Turtle, Loggerhead
Turtle, Green Turtle

13d

4

3

5

Ensure beach nourishment and
coastal construction activities are
planned to avoid disruption of
nesting and hatching activities

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Loggerhead Turtle,
Green Turtle

14

4

3

2

Determine effects of house mice
on beach mice, work to eliminate
if warranted, and monitor the
effectiveness of efforts taken to
reduce house mice within beach
mice habitat

AL, FL

Choctawhatchee Beach Mouse,
Alabama Beach Mouse, Perdido
Key Beach Mouse, St. Andrew
Beach Mouse

15

4

3

1

Create habitat by filling and
restoring areas that have been
dredged or altered, and monitor
the effects of filling ditches

FL

Lower Keys Marsh Rabbit, Key
Deer, Key Largo Woodrat, Key
Largo Cotton Mouse

16a

3

1

5

Identify important marine
foraging, breeding, and internesting habitats of sea turtles, and
ensure the long-term protection

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Kemp's Ridley Turtle

16b

3

1

5

Evaluate nest success and
implement appropriate nest
protection measures

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Green Turtle

17a

3

2

5

Ensure failed erosion control
structures are removed, and ensure
nesting beaches are free of
potential barriers

FL, AL,
MS, LA,
TX

Leatherback Turtle, Loggerhead
Turtle, Green Turtle

17b

3

2

5

Determine effects of artificial
lighting on nesting females and
emerging hatchlings

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Green Turtle

17c

3

2

5

Enforce take provisions of
FL, AL,
Endangered Species Act relative to MS, LA,
female nesting and hatchling
TX
disorientation

Hawksbill Turtle, Leatherback
Turtle, Green Turtle

17d

3

2

5

Ensure failed erosion control
structures are removed

Leatherback Turtle, Loggerhead
Turtle, Green Turtle

17e

3

2

5

Ensure laws regulating coastal
construction and beach armoring
are enforced, and strengthen if
necessary

FL, AL,
MS, LA,
TX
FL, AL,
MS, LA,
TX

Leatherback Turtle, Green
Turtle, West Indian Manatee

18a

3

3

5

Acquire and/or manage and
protect habitat (private landowner
programs, easements, acquisitions
and donations)
Designate rehabilitation facilities

FL, AL,
MS, LA,
TX

Red-Cockaded Woodpecker,
Eastern Indigo Snake, Gopher
Tortoise

18b

3

3

5

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Green Turtle

18c

3

3

5

Implement and evaluate tilling as a FL, AL,
means of softening compacted
MS, LA,
beaches
TX

Leatherback Turtle, Loggerhead
Turtle, Green Turtle

18d

3

3

5

Develop public-service
announcements/education
campaigns regarding sea turtle
nesting, artificial-lighting
problems, entanglement, waste
disposal, and harassment

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle, Loggerhead Turtle

19a

3

3

1

Surveys for the presence/absence
of black rats simultaneously with
woodrat, cotton mice and rice rat
surveys

FL

Key Largo Woodrat, Key Largo
Cotton Mouse, Rice Rat

19b

3

3

1

Reduce the effects of road
mortality (i.e. install chatter strips
at known crossing areas)

FL

Lower Keys Marsh Rabbit, Key
Largo Woodrat, Key Largo
Cotton Mouse

19c

3

3

1

Establish and protect 500 m
buffers around Priority 1 habitat
for Key Largo Woodrat, Cotton
Mouse and Rice Rat habitat

FL

Key Largo Woodrat, Key Largo
Cotton Mouse, Rice Rat

20a

2

1

1

Protect important corridors for
Lower Keys Marsh Rabbit and
Key Deer

FL

Lower Keys Marsh Rabbit, Key
Deer

20b

2

1

1

Avoid clearing or disturbing
hammocks
Evaluate effects of industrial and
sewage effluents on populations,
and prevent degradation of habitat
from these pollutants

FL

21a

2

2

5

21b

2

2

5

Protect habitat from direct and
indirect impacts of shoreline
stabilization and sand placement
projects

FL, AL,
MS, LA,
TX

St. Andrew Beach Mouse,
Piping Plover

21c

2

2

5

Conduct prescribed burns at
periodic intervals, and establish
appropriate burn seasonality

FL, AL,
MS, LA,
TX

Red-Cockaded Woodpecker,
Audubon's Crested Caracara

22a

2

2

1

Support state acquisition efforts
for habitat important to the Lower
Keys Marsh Rabbit and the Key
Deer

FL

Lower Keys Marsh Rabbit, Key
Deer

22b

2

2

1

Improve water quality in
freshwater sources and restore
freshwater sources

FL

Key Deer, Rice Rat

FL, AL,
MS, LA,
TX

Key Largo Woodrat, Key Largo
Cotton Mouse
Hawksbill Turtle, Leatherback
Turtle

23a

2

3

5

Develop manual for treatment of
disease and injuries

FL, AL,
MS, LA,
TX

Loggerhead Turtle, Green
Turtle

23b

2

3

5

Monitor and reduce impacts from
terrestrial and marine military
activities

FL, AL,
MS, LA,
TX

Kemp's Ridley Turtle,
Loggerhead Turtle

23c

2

3

5

Prevent the degradation or
destruction of marine habitats
caused by boat groundings, fishing
gears, and anchoring

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Green Turtle

23d

2

3

5

Establish a catalog of all captive
sea turtles to enhance use for
research and education

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Green Turtle

23e

2

3

5

Determine how dunes are affected
by vehicular driving, and manage
off-road vehicle access to reduce
disturbance, mortality, and habitat
degradation

FL, AL,
MS, LA,
TX

St. Andrew Beach Mouse,
Piping Plover

23f

2

3

5

Identify other threats to marine
habitat and take appropriate
actions

FL, AL,
MS, LA,
TX

Hawksbill Turtle, Leatherback
Turtle

23g

2

3

5

Evaluate the relationship between
sand characteristics (including
aragonite) and hatch success,
hatchling sex ratios and nesting
behavior

FL, AL,
MS, LA,
TX

Leatherback Turtle, Green
Turtle

23h

2

3

5

Evaluate sand transfer systems as
an alternative to beach
replenishment

FL, AL,
MS, LA,
TX

Leatherback Turtle, Green
Turtle

23i

2

3

5

Ensure that facilities permitted to
FL, AL,
hold and display captive sea turtles MS, LA,
have appropriate informational
TX
displays

Hawksbill Turtle, Green Turtle

24a

2

3

1

Restrict access to Key Largo
Woodrat and Key Largo Cotton
Mouse habitat

FL

Key Largo Woodrat, Key Largo
Cotton Mouse

24b

2

3

1

Assign a biologist responsibility
for implementing recovery actions
for the threatened or endangered
species of the FL Keys

FL

Lower Keys Marsh Rabbit, Key
Largo Cotton Mouse

24c

2

3

1

Limit vehicles to paved roads
where of-road vehicle use is a
threat

FL

Lower Keys Marsh Rabbit, Key
Deer

24d

2

3

1

Manage mosquito ditches so they
do not impact Key deer or rabbit
habitat

FL

Lower Keys Marsh Rabbit, Key
Deer

24e

2

3

1

Prevent fires in woodrat habitat

FL

Key Largo Woodrat, Key Largo
Cotton Mouse

24f

2

3

1

Prepare a hardwood hammock
restoration plan for north Key
Largo

FL

Key Largo Woodrat, Key Largo
Cotton Mouse

24g

2

3

1

Remove trash and debris

FL

Key Largo Woodrat, Key Largo
Cotton Mouse

24h

2

3

1

Old and abandoned roads bisecting FL
hammock habitat should be
restored to native vegetation.
Research may be warranted to
develop restoration techniques
effective in this unique
environment

Key Largo Woodrat, Key Largo
Cotton Mouse

24i

2

3

1

Restore old 905 Road to promote
woodrat and cotton mouse habitat

FL

Key Largo Woodrat, Key Largo
Cotton Mouse

24j

2

3

1

FL

Key Largo Woodrat, Key Largo
Cotton Mouse

24k

2

3

1

Minimize the effects of
contaminants on Key Largo
woodrats and cotton mice
Implement slower speed zones and
increase enforcement of existing
zones to decrease roadkills

FL

Lower Keys Marsh Rabbit, Key
Deer

24l

2

3

1

Education about the effects of
predation should be expanded, and
additional ways to reduce the
threat should be explored

FL

Lower Keys Marsh Rabbit, Rice
Rat

24m

2

3

1

Prepare informational material for
the general public

FL

Key Largo Woodrat, Key Largo
Cotton Mouse

24n

2

3

1

Opportunities to convey the
importance of hammock habitat to
the public should be sought and
pursued. Interpretive signs could
be designed and distributed to
public land managers on North
Key Largo. In addition, an
outreach/education program
focused on the threats freeroaming cats and exotic pets pose
to wildlife should also be
developed

FL

Key Largo Woodrat, Key Largo
Cotton Mouse

Actions in Bold occur outside of Gulf of Mexico states
Common Name
Scientific Name
States

# States

Tier 1 Actions

Tier 2 Actions

Inflated (Alabama)
Heelsplitter

Potamilus
inflatus

AL, LA, MS

3

1. Protect known populations 1.1. Use existing legistlation to
and their habitat from further protect the range of known
impacts
populations.

Inflated (Alabama)
Heelsplitter

Potamilus
inflatus

AL, LA, MS

3

1. Protect known populations 1.2. 2. Develop and
and their habitat from further implement a management
impacts
plan to protect the habitat

Inflated (Alabama)
Heelsplitter

Potamilus
inflatus

AL, LA, MS

3

2. Conduct life history
research

2.1. Characterize habitat

Inflated (Alabama)
Heelsplitter

Potamilus
inflatus

AL, LA, MS

3

2. Conduct life history
research

2.2. Determine associated fish
and mussel species

Inflated (Alabama)
Heelsplitter

Potamilus
inflatus

AL, LA, MS

3

2. Conduct life history
research

2.3. Develop life history data

Inflated (Alabama)
Heelsplitter

Potamilus
inflatus

AL, LA, MS

3

3. Investigate restoration of
historic habitat and
reestablish populations

3.1. Develop a plan to restore
historic habitat

Inflated (Alabama)
Heelsplitter

Potamilus
inflatus

AL, LA, MS

3

3. Investigate restoration of
historic habitat and
reestablish populations

3.2. Develop a plan for
reestablishing mussel
populations

Inflated (Alabama)
Heelsplitter

Potamilus
inflatus

AL, LA, MS

3

3. Investigate restoration of
historic habitat and
reestablish populations

3.3. Implement a plan to
restore historic habitat

Inflated (Alabama)
Heelsplitter

Potamilus
inflatus

3

4. Develop and implement a
plan to monitor all
populations

4.1. Determine minimum
population levels

AL, LA, MS

Tier 3 Actions

Tier 4 Actions

Tier 5 Actions

Tier 6 Actions

Description
Priority
The most threatened population is in
the Amite River, LA. The Amite
River population is in urgent need of
protection. Stabilization of that
system could bring this species
close to recovery. However,
populations in all three river systems
must be protected.
2
The most threatened population is in
the Amite River, LA. The Amite
River population is in urgent need of
protection. Stabilization of that
system could bring this species
close to recovery. However,
populations in all three river systems
must be protected.
2
While protecting adult mussels and
the known habitats is of utmost
importance, it is equally important
that we know the life history
requirements of the species if we
are to ensure survival and recovery.
This task should determine fish
host(s), preferred ahbitats, water
quality requirements, and other life
history parameters. Survival is
dependent upon protection of all
aspects of the life history.
2
While protecting adult mussels and
the known habitats is of utmost
importance, it is equally important
that we know the life history
requirements of the species if we
are to ensure survival and recovery.
This task should determine fish
host(s), preferred ahbitats, water
quality requirements, and other life
history parameters. Survival is
dependent upon protection of all
aspects of the life history.
3
While protecting adult mussels and
the known habitats is of utmost
importance, it is equally important
that we know the life history
requirements of the species if we
are to ensure survival and recovery.
This task should determine fish
host(s), preferred ahbitats, water
quality requirements, and other life
history parameters. Survival is
dependent upon protection of all
aspects of the life history.
3
This species once existed in the
Tangipahoa, Pearl, Coosa, and
Alabama Rivers. If protection of less
than five of the existing populations
is not possible, it may be necessary
to reestablish populations in
currently unoccupied historic habitat
to attain recovery.
3
This species once existed in the
Tangipahoa, Pearl, Coosa, and
Alabama Rivers. If protection of less
than five of the existing populations
is not possible, it may be necessary
to reestablish populations in
currently unoccupied historic habitat
to attain recovery.
3
This species once existed in the
Tangipahoa, Pearl, Coosa, and
Alabama Rivers. If protection of less
than five of the existing populations
is not possible, it may be necessary
to reestablish populations in
currently unoccupied historic habitat
to attain recovery.
3
A plan to determine minimum
population levels should be
developed and implemented. This
plan should be the basis for
determining when individuals can be
removed from the existing
populations and when the species
has reached a level at which it may
be delisted. All populations should
be monitored for a period of at least
10 years after they have attained
the minimum population level
developed by this task.
2

Implementation
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AL, LA, MS
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3

4. Develop and implement a
plan to monitor all
populations

4.2. Develop a plan to monitor
populations that have attained
the minimum viable
population level

3

4. Develop and implement a
plan to monitor all
populations

4.3. Implement the
monitoring plan

5

1. Protect and manage
habitats

1.1. Protect and manage
nesting habitats

1.1.1. Ensure beach
replenishment projects are
compatible with maintaining
good quality nesting habitat

1.1.1.1. Implement and
evaluate tilling as a means of
softening compacted beaches

1.1. Protect and manage
nesting habitats

1.1.1. Ensure beach
replenishment projects are
compatible with maintaining
good quality nesting habitat

1.1.1.2. Evaulate the
relationship between sand
characteristics (including
aragonite) and hatch success,
hatchling sex ratios and
nesting behavior

1.1.1.3. Re-establish dunes
and native vegetation

1.1.1.4 Evaluate sand transfer
systems as an alternative to
beach replenishment

5

1. Protect and manage
habitats

5

1. Protect and manage
habitats

1.1. Protect and manage
nesting habitats

1.1.1. Ensure beach
replenishment projects are
compatible with maintaining
good quality nesting habitat

5

1. Protect and manage
habitats

1.1. Protect and manage
nesting habitats

1.1.1. Ensure beach
replenishment projects are
compatible with maintaining
good quality nesting habitat

5

1. Protect and manage
habitats

1.1. Protect and manage
nesting habitats

1.1.2. Prevent degradation of
nesting habitat from sea walls, 1.1.2.1. Evaluate current laws
revetments, sand bags or other on beach armoring and
erosion control measures
strengthen if necessary

A plan to determine minimum
population levels should be
developed and implemented. This
plan should be the basis for
determining when individuals can be
removed from the existing
populations and when the species
has reached a level at which it may
be delisted. All populations should
be monitored for a period of at least
10 years after they have attained
the minimum population level
developed by this task.
A plan to determine minimum
population levels should be
developed and implemented. This
plan should be the basis for
determining when individuals can be
removed from the existing
populations and when the species
has reached a level at which it may
be delisted. All populations should
be monitored for a period of at least
10 years after they have attained
the minimum population level
developed by this task.
Coastal development has already
destroyed or degraded many miles
of nesting habitat in the southeast,
Puerto Rico and the USVI.
Development pressures are great
and the cumulative impacts will
result in increased degradation or
destruction of nesting habitat. This
could evenutally lead to a significant
population decline if not effectively
combated.
Coastal development has already
destroyed or degraded many miles
of nesting habitat in the southeast,
Puerto Rico and the USVI.
Development pressures are great
and the cumulative impacts will
result in increased degradation or
destruction of nesting habitat. This
could evenutally lead to a significant
population decline if not effectively
combated.
Coastal development has already
destroyed or degraded many miles
of nesting habitat in the southeast,
Puerto Rico and the USVI.
Development pressures are great
and the cumulative impacts will
result in increased degradation or
destruction of nesting habitat. This
could evenutally lead to a significant
population decline if not effectively
combated.
Coastal development has already
destroyed or degraded many miles
of nesting habitat in the southeast,
Puerto Rico and the USVI.
Development pressures are great
and the cumulative impacts will
result in increased degradation or
destruction of nesting habitat. This
could evenutally lead to a significant
population decline if not effectively
combated.
Coastal development has already
destroyed or degraded many miles
of nesting habitat in the southeast,
Puerto Rico and the USVI.
Development pressures are great
and the cumulative impacts will
result in increased degradation or
destruction of nesting habitat. This
could evenutally lead to a significant
population decline if not effectively
combated.
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1. Protect and manage
habitats

1. Protect and manage
habitats

1. Protect and manage
habitats

1. Protect and manage
habitats

1. Protect and manage
habitats

1.1. Protect and manage
nesting habitats

1.1.2. Prevent degradation of
nesting habitat from sea walls, 1.1.2.2. Ensure laws regulating
revetments, sand bags or other coastal construction and
erosion control measures
beach armoring are enforced

1.1. Protect and manage
nesting habitats

1.1.2. Prevent degradation of
nesting habitat from sea walls, 1.1.2.3. Ensure failed erosion
revetments, sand bags or other control structures are
erosion control measures
removed

Coastal development has already
destroyed or degraded many miles
of nesting habitat in the southeast,
Puerto Rico and the USVI.
Development pressures are great
and the cumulative impacts will
result in increased degradation or
destruction of nesting habitat. This
could evenutally lead to a significant
population decline if not effectively
combated.
Coastal development has already
destroyed or degraded many miles
of nesting habitat in the southeast,
Puerto Rico and the USVI.
Development pressures are great
and the cumulative impacts will
result in increased degradation or
destruction of nesting habitat. This
could evenutally lead to a significant
population decline if not effectively
combated.

1.1.3. Identify and ensure longterm protection of important
nesting beaches

Coastal development has already
destroyed or degraded many miles
of nesting habitat in the southeast,
Puerto Rico and the USVI.
Development pressures are great
and the cumulative impacts will
result in increased degradation or
destruction of nesting habitat. This
could evenutally lead to a significant
population decline if not effectively
combated.

1.1. Protect and manage
nesting habitats

1.2. Protect marine habitat

1.2.1. Identify important
foraging and other marine
habitats and ensure long-term
protection

1.2. Protect marine habitat

1.2.2. Prevent degradation of
habitat from oil and gas
developments, refining and
trans-shipment activities

Leatherbacks utilize both coastal
and pelagic habitats. These habitats
have been severely abused and
degraded. Among the factors
contributing to this trend are coastal
development and industrialization,
increased commercial and
recreational vessel activities, open
ocean contaminan dumping, river
and estuarine pollution,
channelization, offshore oil and gas
development, commercial and
recreational fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
could reduce the likelihood of
recovery of the species.
Leatherbacks utilize both coastal
and pelagic habitats. These habitats
have been severely abused and
degraded. Among the factors
contributing to this trend are coastal
development and industrialization,
increased commercial and
recreational vessel activities, open
ocean contaminan dumping, river
and estuarine pollution,
channelization, offshore oil and gas
development, commercial and
recreational fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
could reduce the likelihood of
recovery of the species.

2

3

1

This task is ongoing. Monitoring and
protection programs have been ongoing
for over 30 years at Archie Carr and
Hobe Sound National Wildlife Refuges in
Florida, Culebra and Vieques in Puerto
Rico, and Sandy Point National Wildlife
Refuge, U.S. Virgin Islands. Habitat
conservation plans have been developed
for residential development at Tortola
Beach and Hamacao, Puerto Rico, and
Indian River, St. Johns, and Volusia
Counties, Florida.

1

This task is ongoing. Research and
monitoring have been conducted in
Canada on one of the largest seasonal
foraging populations of leatherbacks in
the Atlantic Ocean.
In cooperation with Canada, threats to
leatherback turtles in Canadian waters
have been identified and addressed, and
recovery plans for leatherbacks in
Canada have been developed. Research
on foraging areas off Massachusetts is
ongoing. Juvenile foraging habitat was
characterized for Sao Tome and Principe
(an island in the Gulf of Guinea off the
west coast of Africa). NMFS funded the
University of New Hampshire to conduct
research in northeast U.S. Atlantic
waters using satellite telemetry to
monitor movements. This research also
focused on assessing prey availability
and how it relates to leatherback
distribution. (ongoing)
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1. Protect and manage
habitats

1.2. Protect marine habitat

1.2.3. Prevent degradation of
coastal habitat from industrial
and sewage effluents
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1. Protect and manage
habitats

1.2. Protect marine habitat

1.2.4. Identify other threats to
marine habitat and take
appropriate actions
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2. Protect and manage
population

2. Protect and manage
population

2. Protect and manage
population

2. Protect and manage
population

2. Protect and manage
population

2.1. Protect and manage
population on nesting beach

Leatherbacks utilize both coastal
and pelagic habitats. These habitats
have been severely abused and
degraded. Among the factors
contributing to this trend are coastal
development and industrialization,
increased commercial and
recreational vessel activities, open
ocean contaminan dumping, river
and estuarine pollution,
channelization, offshore oil and gas
development, commercial and
recreational fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
could reduce the likelihood of
recovery of the species.
Leatherbacks utilize both coastal
and pelagic habitats. These habitats
have been severely abused and
degraded. Among the factors
contributing to this trend are coastal
development and industrialization,
increased commercial and
recreational vessel activities, open
ocean contaminan dumping, river
and estuarine pollution,
channelization, offshore oil and gas
development, commercial and
recreational fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
could reduce the likelihood of
recovery of the species.

Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population

2.1.1. Monitor nesting activity
trends on important nesting
beaches with standardized
surveys

2.1. Protect and manage
population on nesting beach

2.1.2. Evaluate nest success and
implement appropriate nest
protection measures

2.1. Protect and manage
population on nesting beach

2.1.3. Reduce effects of light
pollution on hatchlings and
nesting females

2.1.3.1. Determine effects of
artificial lighting on nesting
females and emerging
hatchlings

2.1. Protect and manage
population on nesting beach

2.1.3. Reduce effects of light
pollution on hatchlings and
nesting females

2.1.3.2. Implement, enforce
and evaluate lighting
regulations or other lighting
control measures where
appropriate

2.1. Protect and manage
population on nesting beach

2.1.3. Reduce effects of light
pollution on hatchlings and
nesting females

2.1.3.3. Enforce take
provisions of Endangered
Species Act and evaluate need
for Federal lighting regulations

Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population
Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population
Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population
Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population

2

2

1

This task is ongoing. Long-term
monitoring and protection programs
have been ongoing in Florida (Archie
Carr, Hobe Sound, and Merritt Island
National Wildlife Refuges), Puerto Rico
(Culebra and Vieques), and U.S. Virgin
Islands (Sandy Point National Wildlife
Refuge). A preliminary survey of Angola’s
coast was conducted to identify nesting
areas. For further detail see Section 2.3.1
Biology and Habitat— Abundance and
Population Trends.

1

This task is ongoing. Nest monitoring and
protection efforts are ongoing at several
National Wildlife Refuges in Florida
(Archie Carr, Hobe Sound, and Merritt
Island), Puerto Rico (Culebra and
Vieques), and the U.S. Virgin Islands
(Sandy Point National Wildlife Refuge),
as well as on other beaches throughout
the species U.S. nesting range.

2

partially complete

2

2
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2. Protect and manage
population

2.1. Protect and manage
population on nesting beach

2.1.4. Eliminate vehicular traffic
on nesting beaches during
nesting and hatching season

Dermochelys
Leatherback Sea Turtle coriacea

AL, LA, FL, MS,
TX

5

2. Protect and manage
population

2.1. Protect and manage
population on nesting beach

2.1.5. Ensure beach
replenishment and coastal
construction activities are
planned to avoid disruption of
nesting and hatching activities
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2. Protect and manage
population

2.1. Protect and manage
population on nesting beach

2.1.6. Prevent waste disposal
on nesting beaches
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5

2. Protect and manage
population

2.1. Protect and manage
population on nesting beach

2.1.7. Ensure adequate law
enforcement activities prevent
poaching and harassment
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2. Protect and manage
population

2.1. Protect and manage
population on nesting beach

2.1.8. Determine natural
hatchling sex ratios at selected
nesting beaches

2.1. Protect and manage
population on nesting beach

2.1.9. Determine genetic
relationship of US Caribbean
populations to other major
nesting populations
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2. Protect and manage
population

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.1. Determine distribution,
abundance and status in the
marine environment

2.2.1.1. Determine hatchling
dispersal patterns, juvenile
distribution and abundance

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.1. Determine distribution,
abundance and status in the
marine environment

2.2.1.3. Determine growth
rates, age of sexual maturity
and life state survivorship
rates

Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population
Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population
Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population
Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population
Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population
Predators, poaching, tidal
inundation, artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to reduce or
eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to reduce or
eliminate their impacts on
populations.
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2

3

2

2

2

2

2

NMFS funded the University of New
Hampshire to conduct research in
northeast U.S. Atlantic waters using
satellite telemetry to monitor
movements. Some juvenile leatherbacks
were tagged as part of this project, and
information was generated on their
distribution/migration. (partially
complete)
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2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment
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2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment
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2. Protect and manage
population

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2. Protect and manage
populations in the marine
environment

2.2.1. Determine distribution,
abundance and status in the
marine environment

2.2.1.4. Quantify present or
potential threats to adults and
juveniles along migratory
routes, internesting habitat
and on foraging grounds

2.2.1. Determine distribution,
abundance and status in the
marine environment

2.2.1.5. Evaluate effects of
industrial and sewage
effluents on population

2.2.2.1. Implement measures
2.2.2. Monitor and reduce
to reduce capture and
mortality from commercial and mortality from commercial
recreational fisheries
shrimping vessels

2.2.2.2. Evaluate the extent of
incidental catch due to hook
2.2.2. Monitor and reduce
and line, drift net, gill netting,
mortality from commercial and and other fisheries related
recreational fisheries
mortality

Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to reduce or
eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to reduce or
eliminate their impacts on
populations.

Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to reduce or
eliminate their impacts on
populations.

Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to reduce or
eliminate their impacts on
populations.

2

3

1

This task is ongoing and is completed for
some sectors. In the southeastern U.S.,
turtle excluder devices are required in
most shrimp trawlers, and modifications
to improve turtle exclusion have been
codified. Efforts are ongoing to provide
turtle excluder device outreach and
training for various foreign governments.
The Sea Turtle Disentanglement Network
was established in 2002 to address sea
turtle entanglement in
the vertical lines of pot and other fishing
gear operating in waters off the
northeast coast of the United States.
Many leatherbacks have been rescued
from fishing gear since the Network’s
inception. For further detail see Section
2.3.2.5 Other natural or manmade
factors affecting its continued existence.

2

NMFS NEFOP observers document
interactions with commercial fishing
gear, recording information on
morphometrics, injuries, and tag.
Observer program is a continual activity;
placement of observers on board
different kinds of fishing vessels varies
upon year; documentation of
leatherbacks is random. (ongoing) NMFS
coordinated a workshop to discuss and
determine ways to address turtle
interactions in vertical lines of fixed gear
fisheries (e.g., pot/trap, gillnet), with
participation from industry, academia,
government and NGOs. NMFS NER
contracted with Rhode Island Sea Grant
to facilitate this workshop. The workshop
lasted 2 days but the planning was ~6
months. (complete) NMFS coordinates
the Sea Turtle Disentanglement
Network, a network of responders that
report, document, and respond to
animals entangled in lines, including
fishing gear and marine debris. (ongoing)
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2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.2.3. Promulgate and
enforce appropriate
regulations to reduce hook
2.2.2. Monitor and reduce
and line, drift net, gill netting
mortality from commercial and and other fisheries related
recreational fisheries
mortality

5

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.2. Monitor and reduce
mortality from commercial and 2.2.2.4. Maintain carcass
recreational fisheries
stranding network

5

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.3. Prevent oil spills, and
monitor and prevent adverse
impacts of oil spills and gas
activities

2.2.3.1. Determine effects of
oil and oil dispersants on all
life stages

5

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.3. Prevent oil spills, and
monitor and prevent adverse
impacts of oil spills and gas
activities

2.2.3.2. Determine sea turtle
distribution and seasonal use
of marine habitats associated
with oil and gas development
areas

5

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.3. Prevent oil spills, and
monitor and prevent adverse
impacts of oil spills and gas
activities

2.2.3.3. Ensure impacts to sea
turtles are adequately
addressed during planning of
oil and gas developments

Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to reduce or
eliminate their impacts on
populations.
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conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times and what
factors contribute to mortality. As
sources of mortality are identified,
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NMFS issued regulations on the Virginia
pound net fishery, restricting leader
mesh size/stringers, prohibiting leaders
in certain areas, and requiring gear
modications. (complete) NMFS issued a
regulation prohibiting large mesh gillnets
(>= 7") seasonally in EEZ waters of NC
and VA. (complete)
Continued Operation of the Sea Turtle
Stranding and Salvage Network (STSSN)
to collect information on and document
strandings of marine turtles along the
U.S. Gulf of Mexico and Atlantic coasts.
Ongoing Action - The STSSN was formally
established in 1980 to collect
information on and document strandings
of marine turtles along the U.S. Gulf of
Mexico and Atlantic coasts. The network
encompasses the coastal areas of the
eighteen state region from Maine
through Texas, and includes portions of
the U.S. Caribbean. Data are compiled
through the efforts of network
participants who document marine
turtle strandings in their respective areas
and contribute those data to the
centralized STSSN data base.
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Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to reduce or
eliminate their impacts on
populations.
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2.2.4.2. Evaluate the effects of
2.2.4. Reduce impacts from
ingestion of persistent marine
entanglement and ingestion of debris on health and viability
persistent marine debris
of sea turtles
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This task is ongoing. The NOAA Marine
Debris Program was established in 2005
to investigate and eliminate or
dramatically reduce marine debris to
protect living marine resources. The
Program supports numerous projects
that remove debris and derelict fishing
gear in areas where leatherbacks are
present (see:
http://marinedebris.noaa.gov/projects/p
rojects.html#removal). The Sea Turtle
Stranding and Salvage Network, formally
established in 1980 and the Sea Turtle
Disentanglement Network established in
2002 also collect information on
entanglement and ingestion of marine
debris (see:
http://www.sefsc.noaa.gov/species/turtl
es/strandings.htm).
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This task is ongoing. The NOAA Marine
Debris Program was established in 2005
to investigate and eliminate or
dramatically reduce marine debris to
protect living marine resources. The
Program supports numerous projects
that remove debris and derelict fishing
gear in areas where leatherbacks are
present (see:
http://marinedebris.noaa.gov/projects/p
rojects.html#removal). The Sea Turtle
Stranding and Salvage Network, formally
established in 1980 and the Sea Turtle
Disentanglement Network established in
2002 also collect information on
entanglement and ingestion of
marine debris (see:
http://www.sefsc.noaa.gov/species/turtl
es/strandings.htm).
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2.2.4.3. Formulate and
implement appropriate
measures to reduce or
2.2.4. Reduce impacts from
eliminate persistent marine
entanglement and ingestion of debris in the marine
persistent marine debris
environment
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and coordination of tagging
2.2.5.1. Centralize tag series
programs
records
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2.2.5. Centralize administration
and coordination of tagging
2.2.5.2. Centralize turtle
programs
tagging records
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know where they occur, in what
numbers, at what times and what
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sources of mortality are identified,
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eliminate their impacts on
populations.
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education

3.1. Develop and provide slide
programs and information
leaflets on sea turtle
conservation for the general
public and for special interest
groups

3.3. Develop public service
announcements (PSA)
regarding the sea turtle
conservation issues

3.4. Post information signs at
public access points on
important nesting beaches
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care and maintenance
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tank size and treatment of
injury and disease

2.2.6. Ensure proper care of
rehabilitating sea turtles in
captivitiy

2.2.6.2. Designate
rehabilitation facilities

1.1.1. Identify important
nesting beaches
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know where they occur, in what
numbers, at what times and what
factors contribute to mortality. As
sources of mortality are identified,
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Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities such as
commercial fisheries, recreational
boating, beach development, and
public use of nesting beaches.
Public education is the foundation
upon which a long-term
conservation program will succeed
or fail.
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conservation measures conflict with
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public use of nesting beaches.
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Coastal development has already
destroyed or degraded many miles
of nesting habitat in Puerto Rico and
the USVI. Because of their
cumulative impact, development
pressures will eventually lead to a
significant population decline
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3

2

2

Costs identified in Loggerhead/Green
Turtle Recovery Plans and inclusive of
leatherback requirements

3

This task is partially complete. Expanded
nesting surveys in some areas have
helped to identify beaches used by
hawksbills. Florida has an extensive
nesting beach survey program, and a
small amount of hawksbill nesting has
been documented, primarily in South
Florida. In Puerto Rico, monitoring of
nesting beaches has identified
hawksbill nesting on the main island, and
on the islands of Culebra and Vieques, as
well as Mona Island. In the U.S. Virgin
Islands, hawksbill nesting has been
documented on several beaches on St.
Croix, St. John, and St. Thomas, as well as
at Buck Island Reef National Monument.
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evaluate effects as appropriate
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1.1.6. Eliminate sand-mining
practices on nesting beaches
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1.2. Protect Marine habitat,
including foraging habitats

1.2.3. Prevent the degradation
or destruction of marine
habitats caused by boat
groundings and anchoring
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Hawksbills inhabit coastal waters,
particularly those with welldeveloped reefs. Reefs have been
abused and degraded. Among the
contributing factors are coastal
development and industrialization,
increased commercial and
recreational vessel activities
(including anchoring), open-ocean
dumping of contaminants, river and
estuarine pollution, channelization,
offshore oil development, and
commercial fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
will reduce the likelihood that the
species can recover.
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Hawksbills inhabit coastal waters,
particularly those with welldeveloped reefs. Reefs have been
abused and degraded. Among the
contributing factors are coastal
development and industrialization,
increased commercial and
recreational vessel activities
(including anchoring), open-ocean
dumping of contaminants, river and
estuarine pollution, channelization,
offshore oil development, and
commercial fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
will reduce the likelihood that the
species can recover.

This task is ongoing. Key beaches are
protected in Florida, Puerto Rico, and
the U.S. Virgin Islands. However, as other
beaches are identified, they should be
acquired or otherwise managed to
ensure long-term protection.

This task is ongoing. FWS and NMFS work
with the U.S. Army Corps of Engineers
(USACE) to review projects and minimize
the impacts of shoreline
stabilization practices. However, with
increasing storms and sea-level rise
expected from climate change, there will
likely be more frequent use of erosioncontrol measures.

This task is partially complete. Several inwater foraging ground monitoring sites
have been established and numerous
satellite telemetry studies have been
conducted to elucidate migration
patterns and habitat use in the
Caribbean Sea and Gulf of Mexico.
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1.2.4. Assess the long-term
effects that vessel groundings
have upon foraging habitats
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1.2. Protect Marine habitat,
including foraging habitats

1.2.5. Prevent the degradation
or destruction of marine
habitats caused by dredging or
disposal activities
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1.2. Protect Marine habitat,
including foraging habitats

1.2.6. Prevent the degradation
or destruction of important
habitats caused by upland and
coastal erosion and siltation

1.2. Protect Marine habitat,
including foraging habitats

1.2.7. Prevent the degradation
of reef habitat caused by
sewage and other pollutants

1.2. Protect Marine habitat,
including foraging habitats

1.2.8. Prevent the degradation
of reef habitat caused by oil
exploration, development,
refinement, and transshipment
activities
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This task is ongoing. The Puerto Rico
Environmental Quality Board requires
developers to use sediment fences to
reduce upland erosion impacts on
surface waters. FWS has worked with
local governments and private entities in
Puerto Rico and Florida to develop
habitat conservation plans that include
measures to minimize and/or mitigate
impacts to hawksbill sea turtles from
beach driving, beach armoring, and
coastal construction activities.

1

This task is ongoing. NMFS consults with
the Environmental Protection Agency
on projects that may affect water
quality. Although water quality has
improved, significant impairment
remains, especially in Puerto Rico where
urban runoff, agriculture, and municipal
discharge have impacted estuaries, bays,
and coastal waters
(http://www.epa.gov/waters/ir/index.ht
ml).
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1.2. Protect Marine habitat,
including foraging habitats

1.2.9. Identify other threats to
marine habitat and take
appropriate actions

2.1. Protect and manage
turtles on nesting beaches

2.1.1. Monitor nesting activity
trends on important nesting
beaches with standardized
surveys
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2.1.2. Evaluate nest success and
implement appropriate nest
protection measures on
important nesting beaches

2.1. Protect and manage
turtles on nesting beaches

2.1.3. Reduce effects of
artificial lighting on hatchlings
and nesting females

2.1.3.1. Determine effects of
artificial lighting on nesting
females and emerging
hatchlings

2.1.3.2. Implement, enforce
and evaluate lighting
regulations or other lighting
control measures where
appropriate

2.1.3.3. Enforce take
provisions of Endangered
Species Act relative to
hatchling disorientation
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2.1. Protect and manage
turtles on nesting beaches

2.1.4. Ensure that lawenforcement activities prevent
the illegal exploitation and
harassment of sea turtles
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Hawksbills inhabit coastal waters,
particularly those with welldeveloped reefs. Reefs have been
abused and degraded. Among the
contributing factors are coastal
development and industrialization,
increased commercial and
recreational vessel activities
(including anchoring), open-ocean
dumping of contaminants, river and
estuarine pollution, channelization,
offshore oil development, and
commercial fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
will reduce the likelihood that the
species can recover.
Predators, poaching, tidal
inundation, artificial lighting,
catastrophic events, and human
activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to evaluate the
effectiveness of appropriate nestprotection measures and to
determine trends in the nesting
population
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This task is ongoing. Monitoring
programs have been established and are
ongoing at key nesting beaches in
Florida, Puerto Rico (Mona Island), and
U.S. Virgin Islands (Buck Island Reef
National Monument).

1

This task is ongoing. Efforts are ongoing
to evaluate nest success and implement
nest protection measures. Studies are
ongoing on how to predict and prevent
egg depredation by mongoose, a major
issue in the Caribbean.
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2

2

1

This task is ongoing. Efforts are ongoing
to prevent poaching on nesting beaches
and illegal fishing of turtles. Illegal
poaching is rare in the United States and
jurisdictional territories.
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2.1.9. Implement
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alternatives

5

2. Protect and manage
populations

2.2. Protect and manage
populations in the marine
environment

2.2.1. Determine distribution,
abundance and status in the
marine environment

2.2.1.1. Determine the
distribution and abundance of
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adults
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abundance and status in the
marine environment

2.2.1.2. Determine adult
migration routes and
internesting movements

2.2.1. Determine distribution,
abundance and status in the
marine environment

2.2.1.3. Determine growth
rates and survivorship of
hatchlings, juveniles, and
adults, and age at sexual
maturity
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Predators, poaching, tidal
inundation, artificial lighting,
catastrophic events, and human
activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to evaluate the
effectiveness of appropriate nestprotection measures and to
determine trends in the nesting
population
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Monitoring of nesting activities is
necessary to evaluate the
effectiveness of appropriate nestprotection measures and to
determine trends in the nesting
population
Predators, poaching, tidal
inundation, artificial lighting,
catastrophic events, and human
activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to evaluate the
effectiveness of appropriate nestprotection measures and to
determine trends in the nesting
population
Predators, poaching, tidal
inundation, artificial lighting,
catastrophic events, and human
activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to evaluate the
effectiveness of appropriate nestprotection measures and to
determine trends in the nesting
population
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2

2

2

2

This task is partially complete.
Population genetic structure of nesting
and foraging turtles has been elucidated
for populations in the U.S. Virgin Islands,
Costa Rica, Mexico, Barbados, Antiqua,
Nicaragua, Puerto Rico, Cuba, and
Guadeloupe.
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2.2. Protect and manage
populations in the marine
environment

2.2.1. Determine distribution,
abundance and status in the
marine environment
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2. Protect and manage
populations

2.2. Protect and manage
populations in the marine
environment

2.2.2. Monitor and reduce
incidental mortality in the
commercial and recreational
fisheries

5

2. Protect and manage
populations

2.2. Protect and manage
populations in the marine
environment

2.2.3. Reduce the effects of
2.2.3.1. Evaluate the extent to
entanglement and ingestion of which sea turtles ingest
marine debris
persistent debris

5

2. Protect and manage
populations

2.2. Protect and manage
populations in the marine
environment

2.2.3.2. Evaluate the effects of
2.2.3. Reduce the effects of
ingestion of persistent debris
entanglement and ingestion of on health and viability of sea
marine debris
turtles

5

2.2.1.4. Identify the present or
potential threats to adults and
juveniles on foraging grounds
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2. Protect and manage
populations

2.2. Protect and manage
populations in the marine
environment

2.2.3.3. Formulate and
implement measures to
2.2.3. Reduce the effects of
reduce or eliminate persistent
entanglement and ingestion of debris in the marine
marine debris
evironment

Hawksbill Sea Turtle

Eretmochelys
imbricate

AL, FL, LA, MS,
TX

5

2. Protect and manage
populations

2.2. Protect and manage
populations in the marine
environment

2.2.4. Maintain carcass
stranding network

2.2.5. Increase law
enforcement efforts to reduce
illegal exploitation

2.2.6. Centralize administration
and coordination of tagging
2.2.6.1. Centralize tag-series
programs
records
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Predators, poaching, tidal
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activities on nesting beaches
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Monitoring of nesting activities is
necessary to evaluate the
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determine trends in the nesting
population
Predators, poaching, tidal
inundation, artificial lighting,
catastrophic events, and human
activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to evaluate the
effectiveness of appropriate nestprotection measures and to
determine trends in the nesting
population
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1

3

This task is ongoing. Efforts are ongoing
to prevent poaching on nesting beaches
and illegal fishing of turtles. Illegal
poaching is rare in the United States and
jurisdictional territories.
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2. Protect and manage
populations

2.2. Protect and manage
populations in the marine
environment

2.2.7.1. Develop standards for
the care and maintenance of
sea turtles, including diet,
water quality, tank size, and
2.2.7. Ensure proper care of sea treatment of injury and
turtles in captivity
disease
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2. Protect and manage
populations

2.2. Protect and manage
populations in the marine
environment

2.2.7.2. Establish a catalog of
all captive sea turtles to
2.2.7. Ensure proper care of sea enhance use for research and
turtles in captivity
education

5

2. Protect and manage
populations

2.2. Protect and manage
populations in the marine
environment

2.2.7. Ensure proper care of sea 2.2.7.3. Designate
turtles in captivity
rehabilitation facilities

5
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3. Public information and
education

3.1. Develop and provide slide
programs and information
leaflets on sea turtle
conservation for the general
public and for special-interest
groups
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3. Public information and
education

3.2. Develop a brochure with
recommendations concerning
beachfront lighting

3. Public information and
education

3.3. Develop public-service
announcements regarding sea
turtle nesting, artificiallighting problems,
entanglement, and waste
disposal

3. Public information and
education

3.4. Ensure that facilities
permitted to hold and display
captive sea turtles have
appropriate informational
displays
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Predators, poaching, tidal
inundation, artificial lighting,
catastrophic events, and human
activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to evaluate the
effectiveness of appropriate nestprotection measures and to
determine trends in the nesting
population
Predators, poaching, tidal
inundation, artificial lighting,
catastrophic events, and human
activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to evaluate the
effectiveness of appropriate nestprotection measures and to
determine trends in the nesting
population
Predators, poaching, tidal
inundation, artificial lighting,
catastrophic events, and human
activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to evaluate the
effectiveness of appropriate nestprotection measures and to
determine trends in the nesting
population
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities such as
commercial fisheries, beach
development, and public use of
nesting beaches. public education is
the foundation upon which a longterm conservation program will
ultimately succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities such as
commercial fisheries, beach
development, and public use of
nesting beaches. public education is
the foundation upon which a longterm conservation program will
ultimately succeed or fail.
Sea turtle conservation requires
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large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities such as
commercial fisheries, beach
development, and public use of
nesting beaches. public education is
the foundation upon which a longterm conservation program will
ultimately succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities such as
commercial fisheries, beach
development, and public use of
nesting beaches. public education is
the foundation upon which a longterm conservation program will
ultimately succeed or fail.
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partially complete
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3. Public information and
education

3.5. Develop informational
displays at international
airports in Miami, Dallas, San
Juan, and the US Virgin Islands
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3. Public information and
education

3.6. Post informal signs at
public-access points on
important nesting beaches
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Recommended
future actions:
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future actions:
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Recommended
future actions:
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Hawksbill Sea Turtle 5
Year Review

Recommended
future actions:
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3. Public information and
education
1. In addition to impacts from
climate change, additional
information and data are
particularly needed on longterm population trends based
on both nesting and in-water
population monitoring
(National Research Council
2010).
2. Sufficient information is
lacking on basic demography
such as growth and age-to
maturity for the vast majority
of global populations.
Information on annual
reproductive output is
similarly scant for many sites.
3. In the marine environment,
the oceanic juvenile phase
remains one of the most
poorly understood aspects of
hawksbill life history, both in
terms of where turtles occur
and how long they remain
oceanic.
4. At-sea mortality in fisheries
is also an area for which few
data are available.
5. Actions to protect nesting
beaches and foraging habitat
and to preserve natural sex
ratios should be
comprehensively examined in
the context of the threat of
climate change.

3.7. Develop criteria and
recommendations for public
participation in sea turtle
recovery and research
activities

Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities such as
commercial fisheries, beach
development, and public use of
nesting beaches. public education is
the foundation upon which a longterm conservation program will
ultimately succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities such as
commercial fisheries, beach
development, and public use of
nesting beaches. public education is
the foundation upon which a longterm conservation program will
ultimately succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities such as
commercial fisheries, beach
development, and public use of
nesting beaches. public education is
the foundation upon which a longterm conservation program will
ultimately succeed or fail.
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1.1. Protect and manage
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1. Protect and manage
habitat

1.1. Protect and manage
nesting habitats

1.1.1. Ensure long-term
1.1.1.1. Maintain and
protection of important nesting reinforce habitat protection
beaches in Mexico
efforts on nesting beaches
1.1.1.2. Develop and
implement a management
1.1.1. Ensure long-term
plan specific to Kemp's ridleys
protection of important nesting for the Rancho Nuevo
beaches in Mexico
Sanctuary
1.1.1.3. Expand boundaries of
1.1.1. Ensure long-term
Rancho Nuevo Sanctuary
protection of important nesting north to Laguna Madre-Rio
beaches in Mexico
Bravo Protected Area

1.1.1.4. Develop and
implement a management
1.1.1. Ensure long-term
plan specific to Kemp's ridleys
protection of important nesting for natural protected areas
beaches in Mexico
other than sanctuaries
1.1.1.5 Develop and
implement a coastal zone
1.1.1. Ensure long-term
management plan throughout
protection of important nesting Kemp's ridley distribution in
beaches in Mexico
Tamaulipas and Veracruz
1.1.1. Ensure long-term
protection of important nesting 1.1.1.6. Initiate reforestation
beaches in Mexico
program for Rancho Nuevo

1.1.1. Ensure long-term
1.1.1.7. Undertake
protection of important nesting topographic surveys of three
beaches in Mexico
major nesting beaches

The participation of the three levels
of government in Mexico and the
cooperation of the United States, as
well as the work done by non
government organizations (NGOs),
the shrimping industry and the
Universities, has set the Kemp’s
ridley sea turtle on the road to
recovery.
These partnerships must be
maintained and reinforced. Since
the Kemp’s ridley is endemic to the
Gulf of Mexico and the majority of
nesting occurs on the beaches of
Tamaulipas, the protection and
conservation of the Kemp’s ridley
terrestrial habitat is essential.

1

Partially complete: Ongoing Predator
Studies to determine extent of nest and
hatchling depredation

2

Planned: CONANP, the MX counterpart
to USFWS is working on management
plans announced at KR Recovery Team
meeting, November 2014.

2
Protected areas, which benefit the
Kemp’s ridley, may be established
under Mexico authority through
several mechanisms. For example,
Laguna Madre-Rio Bravo Deleta
Protected Area for Protection of
Flora
and Fauna is an area managed by
CONANP. Development of a
management plan is underway. The
plan will focus on stabilizing the
beach and coastal dunes to protect
Kemp’s ridley nesting habitat.

2

The State of Tamaulipas has developed
two management plans for the nesting
beaches near Tepehuajes and La Pesca.

2

3
In order to reinforce nesting beach
protection and conservation
activities,
the geographic extent of the Rancho
Nuevo Sanctuary, as well as the
main
nesting areas in Rancho Nuevo and
Barra del Tordo in the municipality
of
Aldama, and in Tepehuajes in the
municipality of Soto la Marina need
to
be identified. Once the geographic
boundaries are established, a
request can be made under Mexico
authority to designate these areas
for protection (see tasks 1113 and
1114).

2

Partially complete: CONANP started
initial surveys in 2011.
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1. Protect and manage
habitat

1. Protect and manage
habitat

1. Protect and manage
habitat

1.1. Protect and manage
nesting habitats

1.1. Protect and manage
nesting habitats

1.2. Protect and manage
marine habitats

1.1.2. Ensure long-term
protection of important nesting
beaches in Texas

1.1.3. Assess long-term impacts
of global climate change on
terrestrial habitats

1.2.1. Identify important
marine foraging, breeding, and
inter-nesting habitats

Nesting habitat must be protected
on Federal, state, and other public
lands in Texas, including PAIS,
Lower Rio Grande National Wildlife
Refuge, and Laguna Atascosa
National Wildlife Refuge. Protection
measures should include increased
monitoring and protection of nesting
activities, implementing and
strengthening
coastal zone management plans,
and acquiring additional lands where
Kemp’s ridley nesting occurs.
Kemp’s ridley nesting is increasing
in Texas and over 70% of the nests
found in the state are located on
North Padre Island, South Padre
Island, and Boca Chica Beach on
federally protected lands. The
protection of these major nesting
beaches in Texas is critical in
attaining the goal of the longterm,
bi-national effort to re-establish
nesting to form a secondary nesting
colony of Kemp’s ridleys at PAIS
where about 55% of the nests are
located. Long-term protection of
nesting
on these
lands
Federal,habitat
state, and
local public
resource
agencies must assess the impacts
of climate change and adopt
mitigation measures to minimize
impacts to the Kemp’s ridley.
Thousands of studies have
confirmed that our planet is in an
accelerated phase of global
warming, primarily due to increased
anthropogenic greenhouse gas
emissions (IPCC 2007). The impact
of this warming trend on hatchling
sex ratios is unknown. Changes
during geological history were on a
much slower time scale and shifts in
preferred nesting beaches occurred
due to natural selection and natal
beach imprinting. A serious concern
and possibly the most important
long-term conservation threat to sea
turtles is the potential for
feminization of populations due to
increased temperature regimes.
Models (Davenport 1997, Hawkes et
al. 2007, Hulin and Guillon 2007)
predict very long-term reductions in
fertility in sea
turtles due to climate change, but
Little is known about foraging
habitats of neonate, juvenile, and
adult ridleys. The neonate habitat is
pelagic, surficial, largely planktonic,
and presumably within the Gulf of
Mexico and Northwest Atlantic.
Juveniles and adults are
cancrivorous (crab-eating),
foraging mostly in the shallow-water
coastal zone. Juveniles occupy
littoral habitat in the Gulf and along
the eastern seaboard of the United
States while adults are largely
restricted to nearshore areas of the
Gulf of Mexico. Habitat degradation
has resulted
from coastal development,
industrialization, river and estuarine
pollution, increased vessel traffic,
channel construction and
maintenance, oil and gas
development, and recreational and
commercial fishing. Identification
and protection of essential habitat
must be vigorously undertaken.

2

2

Nest cavity temperatures have been
monitored since the late 1990s and are
still being monitored. Gulf Land
Conservation Coordination (LCC) has
developed a Gulf Climate Vulnerability
Assessment that includes sea turtles. Not
sure when it will be published.

1

Shaver, et al 2013: Foraging area fidelity
for Kemp's ridleys in the Gulf of Mexico:
http://onlinelibrary.wiley.com/doi/10.10
02/ece3.594/full. This is the last year
of three year tagging nesting sea turtles
at three locations (Padre Island National
Seashore, Rancho Nuevo, Tamaulipas MX
and Alta Mira, Tamaulipas MX) at the
same time to compare post-nesting
movements. Not supported by USFWS.
Determine foraging areas by kernel
density analysis
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1. Protect and manage
habitat

1.2.3. Ensure oil and gas
exploration and development
activities do not negatively
affect foraging, breeding, or
inter-nesting habitat

1. Protect and manage
habitat

1.2. Protect and manage
marine habitats

5

2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

5

2.1.2. Maintain hatchling
production at levels to achieve
recovery goals

One of the key elements in the
current population increase has
been the
restoration of hatchling production
through adequate management of
nesting beaches in Mexico and the
United States. Target levels of
hatchling production have been
identified in the downlisting criterion.

1.2. Protect and manage
marine habitats

1.2.2. Identify and evaluate the
value of designating marine
protected areas to facilitate
increased protection of
important foraging, breeding,
and inter-nesting habitats;
implement where appropriate

5

2. Protect and manage
population

2.1.1. Protect nesting females

Little is known about foraging
habitats of neonate, juvenile, and
adult ridleys. The neonate habitat is
pelagic, surficial, largely planktonic,
and presumably within the Gulf of
Mexico and Northwest Atlantic.
Juveniles and adults are
cancrivorous (crab-eating),
foraging mostly in the shallow-water
coastal zone. Juveniles occupy
littoral habitat in the Gulf and along
the eastern seaboard of the United
States while adults are largely
restricted to nearshore areas of the
Gulf of Mexico. Habitat degradation
has resulted
from coastal development,
industrialization, river and estuarine
pollution, increased vessel traffic,
channel construction and
maintenance, oil and gas
development, and recreational and
commercial fishing. Identification
and protection of essential habitat
must be vigorously undertaken.
Little is known about foraging
habitats of neonate, juvenile, and
adult ridleys. The neonate habitat is
pelagic, surficial, largely planktonic,
and presumably within the Gulf of
Mexico and Northwest Atlantic.
Juveniles and adults are
cancrivorous (crab-eating),
foraging mostly in the shallow-water
coastal zone. Juveniles occupy
littoral habitat in the Gulf and along
the eastern seaboard of the United
States while adults are largely
restricted to nearshore areas of the
Gulf of Mexico. Habitat degradation
has resulted
from coastal development,
industrialization, river and estuarine
pollution, increased vessel traffic,
channel construction and
maintenance, oil and gas
development, and recreational and
commercial fishing. Identification
and protection of essential habitat
must be vigorously undertaken.
In order for the population to retain
its breeding potential, nesting
females, their nests, and hatchlings
need to continue to be protected in
both Mexico and the U.S.

2.1. Protect and manage
populations on nesting
beaches

1

2

1

Outreach and education, along with daily
beach patrols help to prevent poaching
on nesting beaches both in Texas and
Mexico

1

2014: Lower nest numbers resulted in
corrals not being filled to capacity,
resulting in fewer hatchlings released
than in previous years.
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2. Protect and manage
population
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2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches
2.1. Protect and manage
populations on nesting
beaches

2.1.3. Monitor and assess
nesting female trends
2.1.3. Monitor and assess
nesting female trends
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2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.5. Assess sex ratios
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2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.6. Determine and monitor
nesting female survival rates
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2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.7. Monitor neophyte
nesters

2.1.3.1. Continue monitoring
and collecting basic biological
information on primary
nesting beaches in Mexico and
the US
2.1.3.2. Assess nesting south
of Matamoros and north of
Carbonera

2.1.5.1. Continue monitoring
and assessing long-term
impacts on hatchling sex ratios

The collection of basic biological
information on the population
dynamics of a species using
standardized survey methodology is
critical for sciencebased
management decisions. For sea
turtle populations, critical insight on
status is obtained through long-term
monitoring of annual number of
nesting females. Because clutch
frequency and remigration interval
vary among females, it is critical
that nesting trends be based on the
correct identification of the number
of females and not only on number
of nests. Furthermore, because
clutch frequency and remigration
intervals may vary, and Kemp’s
ridley age-to-maturity likely is more
than 10 years, long-term monitoring
programs are needed. As nesting
densities increase, monitoring the
annual number of nesting females
may become exceedingly difficult
and other survey methods may need
to be developed to ensure the
accuracy of the estimates.

1

Data parameters collected have been
reduced due to discontinuation of DWH
Baseline Assessment. Funding for the US
participation in the bi-national recovery
effort has changed from USFWS to
restoration funding from the Deepwater
Horizon spill. Restoration funds are
limited in scope of work done on the
beaches (e.g. cannot be used for
research), and as a result some basic
biological data may not be collected as in
the past. (discontinued)

3
Research on the effects of hatchling
sex ratios should continue. Average
nest temperatures in corrals at
Rancho Nuevo indicate a strong
female sex
bias. Data suggest that a female
bias may be present in the Kemp's
ridley
population and would be
advantageous to the short-term
recovery of this endangered sea
turtle, but manipulation of natural
sex ratios may have long-term,
unknown positive or negative
consequences.
Accurate population models are
necessary not only to predict growth
trends into the future, but also to
allow testing possible outcomes
from alternative management
actions through simulations.
Accuracy of these models depends
on good knowledge of key
population parameters. Survival
rates of adult females are a key
parameter needed for population
models. Available data are not
sufficient to determine adult female
survivorship. Future tagging efforts
should be designed to ensure this
analysis could be done.
Measuring recruitment of females
into the breeding population is
critical to the understanding and
accurate tracking of population
processes, including the response
by populations to management
actions. Recruitment can be
approximated by following changes
in the number and proportion of
neophyte nesters over time. First
time nesters can be identified
through a combination of factors,
including body and clutch size,
hatching success, and tag returns.
Care should be exercised in
designing a methodology that is
robust in identifying true
first-time breeders, and to avoid
confusion with non-first time
breeders that have not yet been
tagged or have lost previous tags.

2

Ongoing temperature sex determination
studies

2

2

Approximately 900 nesting sea turtles
were identified as "new" nesters and
tagged with metal tags in 2014.
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2.2. Protect and manage
populations in the marine
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2.2.1. Establish monitoring sites
in foraging areas

2.2. Protect and manage
populations in the marine
environment

2.2.2. Determine migratory
pathways among foraging
grounds and between foraging
grounds and nesting beaches

Foraging areas, representative of
each of the range of habitats used
by the species need to be identified
and sites established for the
monitoring of abundance, sex ratios,
size- and sex-specific growth,
survival rates, and health as well as
changes in the quality and integrity
of the habitat. Monitoring sites
should be established where Kemp’s
ridleys spend the largest portion of
their lives, over a range of life
history stages, and include both
sexes. Because of the spatial and
temporal complexities of sea turtle
life histories, monitoring of changes
to population parameters and quality
of the animal’s habitat needs to be
accomplished at representative sites
over their entire distribution. The full
range of the species needs to be
determined, with special attention to
ascertaining whether there are
foraging grounds to the south of the
nesting beaches.
Because sea turtles undertake
seasonal migrations for foraging
through subtropical and temperate
waters, or for breeding, they may be
vulnerable to a number of threats.
The migratory corridors need to be
determined and threats identified.

2.2.3. Monitor fisheries and
reduce interactions

2.2.3.1. Implement monitoring
programs in recreational and
commercial fisheries of
concern in both Mexico and
the US

Few fisheries are monitored for take
of protected species. The U.S. and
Mexico need to design and
implement statistically valid
monitoring
programs in all Federal and state
fisheries that have potential to
interact with Kemp’s ridleys, and
quantify the impact of those
activities on the species. Data
collected from monitoring programs
are necessary to quantify the impact
of fishing on the population, and to
focus management measures to
reduce the impact.

2.2.3. Monitor fisheries and
reduce interactions

2.2.3.2. Implement monitoring
in the shark fishery in Mexico

2.2. Protect and manage
populations in the marine
environment
2.2. Protect and manage
populations in the marine
environment
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2.2.3. Monitor fisheries and
reduce interactions

2.2.3.3. Monitor emerging
fisheries

2.2.3. Monitor fisheries and
reduce interactions

2.2.3.4.1. Maintain regulations
2.2.3.4. Reduce mortality in al in fisheries currently required
fisheries of concern
to use TEDs

1

Hart (USGS) and Shaver (NPS) paper
describing the locations of foraging areas
published in 2013.

1

See action item 121 re: Foraging areas.
Data collection has been completed for a
new study, comparing the pathways of
post nesting sea turtles from three
locations at the same time,over a three
year period.

1

Ongoing monitoring of fishing fleet for
illegal fishing, illegal gear, and
interactions. Early Restoration Phase IV
for the Deepwater Horizon included
$45,000,000 for sea turtle early
restoration. A large part of this funding is
for increasing observer coverage of the
shrimp trawl fleet in the Gulf of Mexico
by NOAA, and increased enforcement by
Texas Parks and WIldlife within Texas
State waters.

1
Emerging fisheries may pose a
threat to the recovery of Kemp’s
ridleys.
Both U.S. and Mexico should be
alert to emerging fisheries and,
based on
the potential for interactions with
Kemp’s ridleys, act accordingly
(e.g.,
increased monitoring, implementing
gear modifications, seasonal
closures).
Significant takes of Kemp’s ridleys
occur in commercial and
recreational
fisheries. Collective mortality due to
fisheries bycatch may impede
recovery if mortality is not reduced.
Capture of ridleys has been
documented in trawl fisheries,
pound nets, gillnets, dredge, and
hook and
line fisheries. Efforts are needed
that would both reduce the number
of
interactions with both recreational
and commercial fisheries and
reduce the
mortality associated with the
interactions.

2

1

In May, 2012, NOAA Fisheries (NMFS)
proposed Turtle Excluder regulations
(77FR27411) for the Skimmer Trawler
fisheries, however withdrew those
regulations in November 2012.
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2.2.3.4.2. Require TEDs, or
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reduction measures as
2.2.3.4. Reduce mortality in al appropriate, in all trawl
fisheries of concern
fisheries of concern
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2.2.3.4. Reduce mortality in al 2.2.3.4.3. Reduce mortality in
fisheries of concern
gillnet fisheries

Kemp's Ridley Sea
Turtle

Lepidochelys
kempii

AL, FL, MS, LA,
TX

5

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.3. Monitor fisheries and
reduce interactions

2.2.3.4. Reduce mortality in al 2.2.3.4.4. Reduce mortality in
fisheries of concern
hook and line fisheries

Kemp's Ridley Sea
Turtle

Lepidochelys
kempii

AL, FL, MS, LA,
TX

5

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.3. Monitor fisheries and
reduce interactions

2.2.3.4. Reduce mortality in al 2.2.3.4.5. Reduce mortality in
fisheries of concern
trap/pot fisheries

Kemp's Ridley Sea
Turtle

Lepidochelys
kempii

AL, FL, MS, LA,
TX

5

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.4. Ensure enforcement of
all fisheries regulations

Significant takes of Kemp’s ridleys
occur in commercial and
recreational
fisheries. Collective mortality due to
fisheries bycatch may impede
recovery if mortality is not reduced.
Capture of ridleys has been
documented in trawl fisheries,
pound nets, gillnets, dredge, and
hook and
line fisheries. Efforts are needed
that would both reduce the number
of
interactions with both recreational
and commercial fisheries and
reduce the
mortality associated with the
interactions.
Significant takes of Kemp’s ridleys
occur in commercial and
recreational
fisheries. Collective mortality due to
fisheries bycatch may impede
recovery if mortality is not reduced.
Capture of ridleys has been
documented in trawl fisheries,
pound nets, gillnets, dredge, and
hook and
line fisheries. Efforts are needed
that would both reduce the number
of
interactions with both recreational
and commercial fisheries and
reduce the
mortality associated with the
interactions.
Significant takes of Kemp’s ridleys
occur in commercial and
recreational
fisheries. Collective mortality due to
fisheries bycatch may impede
recovery if mortality is not reduced.
Capture of ridleys has been
documented in trawl fisheries,
pound nets, gillnets, dredge, and
hook and
line fisheries. Efforts are needed
that would both reduce the number
of
interactions with both recreational
and commercial fisheries and
reduce the
mortality associated with the
interactions.
Significant takes of Kemp’s ridleys
occur in commercial and
recreational
fisheries. Collective mortality due to
fisheries bycatch may impede
recovery if mortality is not reduced.
Capture of ridleys has been
documented in trawl fisheries,
pound nets, gillnets, dredge, and
hook and
line fisheries. Efforts are needed
that would both reduce the number
of
interactions with both recreational
and commercial fisheries and
reduce the
mortality associated with the
interactions.
A number of federal and state
regulations have been enacted over
the past 20 years to reduce bycatch
of sea turtles in various fishing
gears, such as trawls, gillnets, and
pound nets. Enforcement is critical
to maintaining effectiveness of
these bycatch reduction measures.
State enforcement agencies have
developed
joint enforcement agreements with
NMFS and USCG to enforce
fisheries
regulations. Year-round vigorous
enforcement efforts both dockside
and at-sea must be implemented
and/or enhanced and maintained.

1

1

1

Incidental hook and line response:
Provide fishing pier operators with
protocols to respond to hooked sea
turtles with training, signs, and a large
net, and local responder contact info.
Piers in the southeast states, including
Texas have trained pier operators and
installed instructional signs for protocols
to recover a hooked sea turtle and
contact information for rehabbers. Large
nets are also provided to the Pier
Operators. Grant funding for a Florida
group with NOAA provided signs, nets
and protocols for minimizing impacts
from sport fishing interactions on fishing
piers in Texas.

2

1

see 22341
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2.2.5. Monitor and reduce
impacts from hopper dredging
activities
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2.2.6. Monitor and reduce
impacts from oil/gas activities
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2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.7. Monitor and reduce
impacts from terrestrial and
marine military activities

The ACOE is congressionally
mandated to maintain United States
navigational
channels. To ensure that authorized
channel depths are sustained,
periodic
dredging is required. Some types of
dredges, particularly the hopper
dredge, have been shown to take
sea turtles. On a cumulative basis,
this take is believed to be
significant. The ACOE implemented
sea turtle deflector devices,
relocation trawling, and dredging
windows for hopper dredges in
1992, and is currently working, and
should continue to work, on new
technologies to reduce interactions.
Turtle mortality can be documented
by screening the inflows/outflows on
a
hopper dredge, observing aboard a
clamshell dredge, or observing the
discharge of a pipeline dredge.
Presently, NMFS believes that few,
if any, turtles are affected by
clamshell or pipeline dredges.
However,
hopper
dredges have
The highest
concentration
of
petroleum industry infrastructure is
found in the northern and western
portions of the Gulf of Mexico.
Exploration for new petroleum
reserves, construction of new
platforms and liquid natural gas
terminals, removal of platforms, and
conversion of rigs into artificial reefs
will continue in the Gulf of Mexico
and may occur to a greater extent
along the U.S. Atlantic coast.
Kemp’s ridleys are known to
associate with oil and gas
production platforms, particularly
those in the shallow waters of the
continental shelf where they feed
and migrate. Studies to better
document the presence of Kemp’s
ridleys
near oil and gas production facilities
and liquid natural gas terminals,
particularly in nearshore waters, are
needed to better assess potential
impacts and to inform efforts to
reduce identified impacts. Research
to determine the impact of
antibiofouling
National security is a major public
concern and has resulted in the
need for increased military training
and monitoring operations.
Operations with potential impact on
Kemp’s ridleys include, but are not
limited to, construction and logistical
support, increased traffic (air,
ground, and water), marine debris,
ordnance release, and sonar
operations. The Department of
Defense continues to
consult with FWS and NMFS on the
potential impact their activities have
on Kemp’s ridleys. Existing
monitoring and mitigation measures
must be
maintained. Additional measures to
reduce the impacts should be
developed and implemented as new
technologies and practices are
employed.
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2.2.8.1. Reduce entanglement
in and ingestion of marine
2.2.8. Reduce marine pollution debris

Discarded ropes, fishing line, crab
pots, mesh bags, and other
materials can
entangle Kemp’s ridley turtles,
causing injury or death. Kemp’s
ridleys
may also ingest debris, such as
Styrofoam and plastic, causing
injury or
death. Programs should be
continued to educate boaters,
fishers, and others
not to discard items that could cause
entanglement and/or be ingested.
The
Marine Pollution Control Act
(MARPOL) treaty should be actively
enforced. Marine and beach debris
clean-ups should be continued.

3

2.2.8.2. Assess and reduce
effects of contaminants on
2.2.8. Reduce marine pollution Kemp's ridleys

Few contaminant studies exist on
the Kemp’s ridley, and a high
volume of
hydrocarbon and other chemical
production systems exist in the Gulf
of
Mexico. Additional studies as well as
periodic re-evaluation of
contaminant data are needed as
new and more sensitive
measurement
technologies are developed. Since
end point effects (e.g., reproductive
or
immunological impacts) of
contaminants have not been
determined in the Kemp’s ridley,
these types of studies are priorities.
Research to determine the impact of
anti-biofouling agents used in liquid
natural gas operations on Kemp’s
ridleys
and
their prey
is also
needed.
Although
several
baseline
health

2

2.2.8.3. Conduct baseline
health assessments for the
2.2.8. Reduce marine pollution Kemp's ridley population

reviews are available (e.g., Caillouet
1997, Rostal 2007), more basic and
more detailed studies of baseline
health patterns in Kemp’s ridleys are
needed to improve our ability to
diagnose toxicological, reproductive,
and other sub-lethal stressors of
individuals and populations. These
studies should cover all ages and
developmental stages of the
species. A better understanding of
the medical condition as well as
improved medical approaches is
needed to rehabilitate stranded
turtles in order to reduce the long
times (and high costs) now required
for rehabilitation. Full blood
diagnostics, including basic
chemistries, enzymes,
immunological, toxicological, and
endocrinological components are
needed for the Kemp’s ridley and,
with very few exceptions, have not
been well documented. NMFS
Galveston laboratory developed a
useful database for captive
headstarted turtles. An on-line

2

2.2.8.4. Continue monitoring
2.2.8. Reduce marine pollution red tide and HABs

Red tide and HAB events have
occurred throughout the range of the
Kemp’s ridley. Heavy blooms can
kill important prey species, and
Florida
researchers have confirmed red tide
caused mortalities in Kemp’s ridleys,
although these events are sporadic.
Mortalities associated with red tide
events have not been documented
in Texas or Mexico. Red tide and
HAB
events should continue to be
monitored, and researchers should
develop remedial actions for
minimizing impacts of red tide and
HABs.

3
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2.4. Manage captive stocks

2.2.9. Genetics

2.2.9. Genetics

2.2.9.1. Monitor status of
hybrids

Hybridization between sea turtle
species has been documented for
most
species pairs. Although very rare,
the phenomenon appears to be
more
common if there is a temporal and
spatial overlap in mating areas, and
when one of the species pairs is
abundant and the other relatively
rare (Karl et al. 1995; Seminoff et al.
2003). Also, while both sexes have
been implicated as parents of
hybrids in many species, the relative
smaller size of Kemp’s ridleys with
respect to other species with
overlapping distributions may result
in only females being involved in
inter-specific crosses (Karl et al.
1995). The only hybrid confirmed by
genetics involved a female Kemp’s
ridley and a male loggerhead (Karl
et al. 1995). However, possible
hybrids involving loggerhead and
green turtle crosses based on
phenotype have been
reported in nesting Kemp’s ridleys
(J. Pena, GPZ, personal

3

2.2.9.2. Genetic composition
on foraging grounds

In parallel with the genetic
characterization (using multiple loci)
of
established and emerging rookeries,
the molecular composition of the
population at key foraging grounds
needs to be established. If interrookery genetic differentiation is
detected, molecular markers should
be used to evaluate the stock
composition at foraging grounds.
Levels and changes in the
contribution by source populations
will be useful to monitor the
recruitment and status of individual
rookeries
in the
the outstanding
marine habitat.
Because of
long-

3

term efforts of the NMFS Galveston
laboratory and Cayman Turtle Farm,
Ltd. on Grand Cayman Island, the
requirements for rearing and captive
breeding of the Kemp’s ridley are
well understood and unusually well
documented. With the species
undergoing recovery, there is no
need to continue to captively rear
Kemp’s ridleys. An important spin
off of this captive work, which was in
the 1980s considered essential for
the full recovery of the species, has
been
the development of a considerable
body of physiological, health, and
nutritional knowledge of this
species. It would be inappropriate to
encourage the development of
further captive
populations of this species at this
time. Also, release to the wild is not
recommended for captive rearing
and release of current captive turtles
with symptoms of disease. Large
collections of Kemp’s ridleys are
located at the Cayman Turtle Farm
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3. Sustain education and
partnership programs

3.1. Educate the public

3.1.1. Continue programs
currently in place

3.1. Educate the public

3.1.3. Continue to focus Kemp's
ridley education programs at
peripheral camps
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3. Sustain education and
partnership programs

3.2. Develop community
partnerships

3.1.4. Develop additional public
education plans
3.2.1. Implement community
social/economic development
programs in Mexico

Public education programs
implemented in Mexico and the U.S.
(by CONANP, State of Tamaulipas,
GPZ, FWS, NPS, HEART, NMFS,
Sea Turtle Inc., and others) should
be continued. The main goal of
these educational programs is to
generate, maintain, or increase
support for, and assistance with, the
conservation of the Kemp's ridley.
Such programs will facilitate the
sustained adoption of attitudes and
conduct that will benefit
environmental conservation and the
recovery of the species through the
understanding of how individual and
group actions can influence the
relationship between the
environment’s condition and
the quality of human life. Education
programs must be continued to help
minimize threats to the turtles and
their eggs, as human and Kemp’s
ridley
populations continue to increase.
At the peripheral camps (La Pesca,
Altamira, and Miramar), the general
public is allowed to observe the
conservation activities. Public
interaction with conservation
programs has been shown as
effective at securing public interests
in such programs and will lead to
awareness through the participation
of the local communities in the sea
turtle conservation activities. Direct
involvement in conservation
activities that benefit Kemp’s ridleys
allows the participant to realize the
species’ vulnerability. Fostering the
values of responsibility and respect
is
essential to create an environmental
conscience.
Tamaulipas and Veracruz state-wide
education plans should be
developed as part of the Kemp’s
Ridley Bi-national Program
activities. These plans should be
coordinated with Mexico and U.S.
government agencies, as well as
NGOs. The recently formed
Tamaulipas Sea Turtle Protection
and Conservation Coordinating
Committee can be an integral part in
the development of this plan and
representatives of Veracruz
government agencies and NGOs
(such as the Veracruz Aquarium)
should be encouraged to participate.
The plan
should include a public awareness
aspect and be carried out by
volunteers or students under the
supervision of experienced
biologists and/or educators.
Technology transfers may also be
part of this plan where sea turtle
biologists from both countries
participate in workshops and other
specialized training.
While major emphasis should take

2

2

2

1

The State of Tamaulipas continues to
fund and manage the educational facility
at La Pesca.

Working with NGO's in Mexico and in the
US. Coastal states both in Mexico and in
the US are increasing outreach activities
both live and virtually. The increase of
social media, has led to more
opportunities for in person outreach
activities e.g. school programs.
A federal program contracts workers for
sea turtle nesting detection and
protection in the State of Veracruz.
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3.2. Develop community
partnerships

3.2.2. Continue to build
partnerships with
businesses/corporations

3. Sustain education and
partnership programs

3.2. Develop community
partnerships

3.2.3. Develop effective
consumer awareness program
to promote potential green
measure options for economic
activities related to recovery
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3.3. Maintain and develop
local, state, and national
government partnerships

3.3.1. Develop memorandum of
understanding/agreements/co
mmitments between the US
and Mexico
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3. Sustain education and
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3.3. Maintain and develop
local, state, and national
government partnerships

3.3.2. Form a state working
group/committee for the
Kemp's ridley in Mexico

5

5

5
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3. Sustain education and
partnership programs

3.3. Maintain and develop
local, state, and national
government partnerships

3.3.3. Identify and obtain
sustainable sources of funding

Economic development presents
one of the great challenges to
sustaining an
ecological balance. The
governments of Mexico and the
U.S. must build and
maintain partnerships with states,
businesses, and local communities
to ensure that future development
does not adversely impact Kemp’s
ridley habitat. Alternatives to
projects that may have an adverse
impact on Kemp’s ridleys need to be
developed and financed.
Sustainable, long-term protection of
the Kemp’s ridley may be achieved
largely through the collaboration,
partnering, and participation at all
levels of society.
Alternatives to traditional
management measures that
promote the protection and
conservation of Kemp’s ridleys are
essential to their long-term recovery.
Consumer awareness can be
enhanced through ecotourism and
incentives to
support products and services that
are ‘turtle-safe.’ Market-driven
strategies will provide economic
opportunities while protecting sea
turtles.
The U.S. and Mexico governments
have successfully collaborated for
over 30 years on the conservation of
the Kemp’s ridley. The States of
Tamaulipas and Texas have also
become major partners in
conservation efforts during the last
decade. A formal Memorandum of
Understanding or Agreement would
be beneficial to clarify and affirm the
continued commitments of these
entities to long-term conservation
and contribute to the smooth
operation of on-the-ground activities
in Mexico.
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The current successful recovery of
the Kemp’s ridley population on the
nesting beaches is only sustainable
through long-term, intensive
presence and management on the
nesting beaches as well as
continued compliance with the TED
requirements in both countries. This
will require commitments to at least
the current levels of funding
(adjusted for inflation) and effort for
the foreseeable future. Disruption in
full funding at the national and state
levels will particularly undermine the
support and commitment of
conservation at the local community
level where long-term security of the
nesting population ultimately rests.

A federal program contracts workers for
sea turtle nesting detection and
protection in the State of Veracruz.

1

The States of Tamaulipas and Veracruz
and others meet in Ciudad Victoria
annually at the Commite Estatal to
discuss all aspects of sea turtle recovery.
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4. Legal framework

4.1. Maintain, promote
awareness of, and expand US
and Mexican laws

4.1.1. Promote awareness of
laws

Kemp's Ridley Sea
Turtle

Lepidochelys
kempii

AL, FL, MS, LA,
TX

5

4. Legal framework

4.1. Maintain, promote
awareness of, and expand US
and Mexican laws

4.1.2. Identify gaps in law;
consider need for revisions

The lack of knowledge of laws
makes it difficult to protect and
conserve sea
turtles. Mechanisms are needed to
achieve public awareness of the
laws and regulations concerning sea
turtle conservation and protection as
well as the social awareness that will
lead to the compliance with the
laws. Workshops, such as those
mentioned below, should be
continued and other methods
employed.
PROFEPA has convened regional
protection and conservation
workshops specifically designed for
fishers. These workshops cover
subjects such as environmental
laws, policies, conservation
management, and responsible
fishing practices. These workshops
include both Federal agencies and
conservation
organizations. SEMARNAT,
PROFEPA, and the state should
present
promotional materials (e.g.,
pamphlets, signs) about the laws
In Tamaulipas, Mexico, the highest
number (216) of dead stranded
Kemp’s
ridleys was recorded in 2007, which
coincided with the publication of the
new regulations for shark and ray
fisheries (DOF 2007). An analysis is
needed of whether the 5 km-wide
area of protected ocean in front of
the nesting beaches is enough to
prevent Kemp’s ridleys from
drowning in fishing gear.

4.2.1. Ensure the proper
implementation of
international conventions

The U.S. and Mexico are both
signatories to the Inter-American
Convention for the Protection and
Conservation of Sea Turtles as well
as CITES. Both conventions require
parties to carry out specific activities
to ensure the conservation of
marine turtles through measures
such as nesting beach programs
and the use of TEDS in shrimp
fisheries. These instruments provide
a mechanism to ensure the longterm conservation of the Kemp’s
ridley through
regional
cooperation.
Adequate
regulatory
authority
exists

3

under the ESA to protect Kemp’s
ridleys; however, resources for both
Federal and state enforcement are
lacking. This situation has been
exacerbated, in part, by
reassignment of priorities in the
USCG to homeland security.
Enforcement surveillance should be
increased and an increase in
penalties for not using TEDs in
shrimp trawlers should also be
considered. Joint Enforcement
Agreements should be established
with all relevant coastal states.
Illegal directed fishing for sea turtles
in U.S. and Mexican waters is not
believed to be a major problem.
However, incidental take and
subsequent consumption of turtles
may be a larger problem than
suspected among certain groups of
fishers. Law enforcement efforts
should be increased to find and
prosecute fishers possessing sea
turtles illegally and to ensure that
rules and regulations are followed.
The Comisión Nacional de Pesca y

1

Kemp's Ridley Sea
Turtle

Lepidochelys
kempii

AL, FL, MS, LA,
TX

5

4. Legal framework

4.2. Implement international
agreements
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4. Legal framework

4.3. Enforce laws
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4.3. Enforce laws
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4. Legal framework

4.3. Enforce laws

4.3.1. Ensure adequate law
enforcement in the marine
environment
4.3.2. Ensure adequate law
enforcement in the terrestrial
environment (Mexico)
4.3.3. Ensure adequate late
enforcement in the
marketplace (Mexico)
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the annual
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2. Increase TED compliance in
U.S. and Mexico shrimp
fisheries

5

3. Require TEDs in U.S.
skimmer trawl fisheries and
other trawl fisheries (or
where TEDs are not effective,
other measures to reduce
bycatch) in coastal waters
where fishing overlaps with
the distribution of Kemp’s
ridleys

5

4. Assess bycatch in gillnets in
the Northern Gulf of Mexico
and States of Tamaulipas and
Veracruz, Mexico, to
determine whether
modifications to gear or
fishing practices are needed.
5. Collect data on vital rates
starting in the 2015 season,
and for the next 5 years,
including clutch frequency,
remigration intervals, growth
and mortality rates,
recruitment into the breeding
population, age distribution at
first nesting, and oceanic
temperature influences on
fecundity. These data are
needed to better assess
nesting trends in the future
and to better inform recovery
actions.

5

6. Collect and continue to
evaluate data on climate
change and how it effects
Kemp’s ridley sea turtles and
their habitat. Develop
management plans to
minimize any effects from
climate change.

5
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1. Prevent disturbance to
important roost habitat

1.1. Public Education

1.1.1. Make available
interpretive brochures within
the known range
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1. Prevent disturbance to
important roost habitat

1.1. Public Education

1.1.2. Interpretive signs at
caves

There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
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1. Prevent disturbance to
important roost habitat

1.1. Public Education

1.1.3. Ranger-naturalists talks
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1. Prevent disturbance to
important roost habitat

1.1. Public Education

1.1.4. Inform cave users
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1. Prevent disturbance to
important roost habitat

1.1. Public Education

1.1.5. Slide program

There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
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1. Prevent disturbance to
important roost habitat

1.2. Prevent unauthorized
entry

1.2.1. Erect warning signs

1.2.1.1. Design proper wording
of signs
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1. Prevent disturbance to
important roost habitat

1.2. Prevent unauthorized
entry

1.2.1. Erect warning signs

1.2.1.2. Select caves where
signs alone will be effective
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1. Prevent disturbance to
important roost habitat

1.2. Prevent unauthorized
entry

1.2.2. Gate or fence cave

1.2.2.1. Gain control of roost
site

1.2.2.1.1.1. Identify roost
1.2.2.1.1. Roost site evaluation sites to be protected
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1. Prevent disturbance to
important roost habitat

1.2. Prevent unauthorized
entry

1.2.2. Gate or fence cave

1.2.2.1. Gain control of roost
site

1.2.2.1.1.2. Identify all
1.2.2.1.1. Roost site evaluation gray bat roost sites

There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.

With the documentation of Geomyces
destructans that is the likely causative
agent for White-nose syndrome, on five
gray bats at MDC's Powder Mill Cave in
Shannon County, MO, on 2 May 2010,
there will be a need for extensive and
long term outreach and public education
to deal with the spread of Geomyces
destructans and WNS, recommendations
for bat and cave management,
communication guidelines in response
plans, etc.

1

1

Still need to be protected: Oaks Cave
(TN), Old Indian Cave (IL), White Buis
Cave (TN), Bat Cave (MO), Bone Cave
(AR), Cave Springs (IL), Chrisman's Cave
(KY), Cool Springs Cave (KY), Cripps Mill
Cave (TN), Holland Cave (KY), Indian Cave
(TN), Judges Cave (FL), Overstreet Cave
(KY), Saltpeter Cave (MO), Tobaccoport
Cave (TN)
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1. Prevent disturbance to
important roost habitat

1.2. Prevent unauthorized
entry

1.2.3. Monitor roost sites

Gray Bat
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1. Prevent disturbance to
important roost habitat

1.2. Prevent unauthorized
entry

1.2.4. Monitor caves by law
enforcement agencies
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1. Prevent disturbance to
important roost habitat

1.3. Prevent adverse
modifications to roost sites

1.3.1. Prevent and rehabilitate
adverse modifications to the
subsurface, including entrances
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1. Prevent disturbance to
important roost habitat

1.3. Prevent adverse
modifications to roost sites

1.3.2. Prevent and rehabilitate
adverse modifications to the
survace watersheds
surrounding important roost
sites

AL, FL, MS
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1. Prevent disturbance to
important roost habitat

1.3. Prevent adverse
modifications to roost sites

1.3.3. Make locations of known
roost sites available to
appropriate FWS offices and
state wildlife agencies
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2. Maintain, protect, and
restore foraging habitat

2.1. Public education

2.1.1. Interpretive brochures
should be made available

Myotis
grisescens

AL, FL, MS

3

2. Maintain, protect, and
restore foraging habitat

2.1. Public education

2.1.2. Ranger-naturalist talks
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There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
There are a number of hibernation
and maternity caves distributed
throughout the range of the gray bat
which must be preserved if the
species is to survive. Disturbance,
especially from human beings, has
been documented as a major factor
in decline of the species. Because
gray bats have such specialized
requirements, only a small
percentage of available caves are
suitable.
Gray bats forage primarily over
streams, rivers, and lakes where
crepuscular and nocturnal insects
are abundant. They usually disperse
from caves to foraging areas
through or beneath the protective
forest canopy. Foraging areas may
be 25 or more km from the cave,
although many are closer.
Therefore, it is important to maintain
frested corridors or dispersal routes
to foraging habitat
Gray bats forage primarily over
streams, rivers, and lakes where
crepuscular and nocturnal insects
are abundant. They usually disperse
from caves to foraging areas
through or beneath the protective
forest canopy. Foraging areas may
be 25 or more km from the cave,
although many are closer.
Therefore, it is important to maintain
frested corridors or dispersal routes
to foraging habitat
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2. Maintain, protect, and
restore foraging habitat

2.1. Public education

2.1.3. Slide program on the
bat's beneficial effects and
need for protection

AL, FL, MS
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2. Maintain, protect, and
restore foraging habitat

2.2. Prevent adverse
modifications to foraging
areas and travel corridors

2.2.1. Determine habitat
requirements
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2. Maintain, protect, and
restore foraging habitat

2.2. Prevent adverse
modifications to foraging
areas and travel corridors

2.2.2. Preserve water quality
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2. Maintain, protect, and
restore foraging habitat

2.2. Prevent adverse
modifications to foraging
areas and travel corridors

2.2.3. Preserve forst cover
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2. Maintain, protect, and
restore foraging habitat

2.2. Prevent adverse
modifications to foraging
areas and travel corridors

2.2.4. Monitor habitat
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2. Maintain, protect, and
restore foraging habitat
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grisescens
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Gray Bat

Myotis
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Gray Bat

2.2. Prevent adverse
modifications to foraging
areas and travel corridors
3.1. Monitor status of
3. Monitor population trends populations in hibernacula
3.2. Monitor status of
populations in maternity
3. Monitor population trends colonies

2.2.5. Include foraging areas
and travel lanes in Section 7
consultations
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3.3.1. Sample insects from
known gray bat foraging areas
3.3. Monitor residues of toxic when bat mortality has been
3. Monitor population trends chemicals
demonstrated
3.3.2. Sample guano from
summer cave roost where bat
3.3. Monitor residues of toxic mortality has been
3. Monitor population trends chemicals
demonstrated
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3.3.3. Sample bats from areas
where significant amounts of
3.3. Monitor residues of toxic toxic resides in insect or guano
3. Monitor population trends chemicals
samples have been found
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Gray bats forage primarily over
streams, rivers, and lakes where
crepuscular and nocturnal insects
are abundant. They usually disperse
from caves to foraging areas
through or beneath the protective
forest canopy. Foraging areas may
be 25 or more km from the cave,
although many are closer.
Therefore, it is important to maintain
frested corridors or dispersal routes
to foraging habitat
Gray bats forage primarily over
streams, rivers, and lakes where
crepuscular and nocturnal insects
are abundant. They usually disperse
from caves to foraging areas
through or beneath the protective
forest canopy. Foraging areas may
be 25 or more km from the cave,
although many are closer.
Therefore, it is important to maintain
frested corridors or dispersal routes
to foraging habitat
Gray bats forage primarily over
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crepuscular and nocturnal insects
are abundant. They usually disperse
from caves to foraging areas
through or beneath the protective
forest canopy. Foraging areas may
be 25 or more km from the cave,
although many are closer.
Therefore, it is important to maintain
frested corridors or dispersal routes
to foraging habitat
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crepuscular and nocturnal insects
are abundant. They usually disperse
from caves to foraging areas
through or beneath the protective
forest canopy. Foraging areas may
be 25 or more km from the cave,
although many are closer.
Therefore, it is important to maintain
frested corridors or dispersal routes
to foraging habitat
Gray bats forage primarily over
streams, rivers, and lakes where
crepuscular and nocturnal insects
are abundant. They usually disperse
from caves to foraging areas
through or beneath the protective
forest canopy. Foraging areas may
be 25 or more km from the cave,
although many are closer.
Therefore, it is important to maintain
frested corridors or dispersal routes
to foraging habitat
Gray bats forage primarily over
streams, rivers, and lakes where
crepuscular and nocturnal insects
are abundant. They usually disperse
from caves to foraging areas
through or beneath the protective
forest canopy. Foraging areas may
be 25 or more km from the cave,
although many are closer.
Therefore, it is important to maintain
frested corridors or dispersal routes
to foraging habitat
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Future Actions:
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1. continued monitoring of
the spread of WNS
2. continued efforts to
prevent human disturbance
to roosting gray bats by
placement of various
protective measures at
maternity sites
3. reestablishment of natural
air flow at sites where
improperly installed cave
gates or other structures have
impeded air circulation and
adversely impacted sensitive
roosting temperatures
4. ongoing monitoring of gray
bat populations at Priority 1
hibernacula, and selected
maternity sites
5. at sites where cave
protection is not possible
through the use of gates,
fences, or signs, continue
efforts to prevent human
intrusion through the use of
conservation easements, Safe
Harbor agreements, private
landowner agreements, or
other mechanisms.
To assess gray bat population
trends, we recommend: 1)
the continued censusing of
Priority 1 hibernacula and 2)
determine the effectiveness
of obtaining annual estimates
of select gray bat maternity
sites by using technologically
advanced equipment such as
NIR or TIR videography with
computer and statistical
software packages as
recommended by Sabol and
Hudson (1995), Kunz (2003),
Martin (2007), Sasse et al.
(2007) and Elliott (2008).
The maternity sites selected
for annual monitoring should
be established through
cooperation between the
USFWS and its many partners.
As pointed out by Sasse et al.
(2007) and others (e.g., Bill
Gates, USFWS - Wheeler
National Wildlife Refuge,
pers. comm. 31 Aug 2009;
To address the possible
spread of the fungus to gray
bat populations, a WNS
response and action plan
should be developed by
USFWS in close coordination
and cooperation with our
many Federal, state, and
private partners. This plan
should include: 1) protocols
for documenting the presence
of the fungus, 2) suggested
methods to hopefully curtail
the spread of WNS, 3)
protocols for dealing with
contaminated bats, 4)
protocols for maintaining and
protecting gray bat
populations (e.g., prioritizing
cave closures, the possible
quarantine of affected bats,
any treatment measures if
available), and 5) guidelines
for public outreach, and
other issues as identified. The
spread of WNS into gray bat
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.1. Protect existing active
clusters

1.1.1. Apply prescribed burns
every 1 to 5 years, preferably
during the growing season

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

1

Alligator River NWR

Angelina NF

1

FWS is lead on NWRs
This is one of three properties
comprising the Northeast North
Carolina/Southeast Virginia Essential
Support recovery population. Alligator
River NWR previously supported at least
2 active clusters, which are now
extirpated. Aerial surveys will be
conducted to search for other naturally
occurring clusters in the dense pond pine
woodlands, pocosin, and related habitat
types that are unusual for RCWs in this
region. Management limitations on
pocosin on deep organic soil where
significant recovery management
challenges, including prescribed fire, are
benig evaluated.

1

A signficant part of the Angelina/Sabine
Primary Core recovery population. The
Angelina NF segment, with 69 active
clusters, has increased at an average
annual geometric growth rate of 0.079
from 49 active clusters in 2009 during
the last 5-year date period to 2014.
Angelina subpopulations have been RCW
translocation recipients via the Western
Range Translocation Cooperative.

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Apalachicola RD

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Avon Park AFR

1

This Ranger District, with the Wakulla
Ranger District of the Apalachicola
National Forest, comprise the principal
segment of the Central Florida
Panhandle Primary Core recovery
population, with a recovery population
size objective of 1000 potential breeding
groups. The Apalachicola RD, with 562
active clusters in 2014, increased from
529 active clusters in 2009 with a 0.012
average annual geometric growth rate
during the last 5-year data interval. The
District is a major RCW donor to small,
demographically and environmentally
vulnerable recipient RCW populations in
the Southern Range Translocation
Cooperative. The Apalachicola RD and
Wakulla RD of the Apalachicola National
Forest, combined, support 750 active
clusters - the largest of all RCW recovery
populations.
Designated as an Essential Support
recovery population, currently with 34
active clusters, with a 0.032 average
annual geometric growth rate (active
clusters) during the last 5-year data
interval (2009-2014). Having attained at
or near 30 potential breeding groups,
Avon Park is no longer a RCW
translocation recipient in the Southern
Range Translocation Cooperative. The
population is expected to continue to
grow with natural group induction at
recruitment clusters to achieve its
recovery population size objective of 40
potential breeding groups.

1

A designated Essential Support recovery
population with 40 active clusters a
0.049 average annual geometric growth
rate (active clusters) during the last 5year data period (2009-2014). This is a
former recipient population for
translocated RCWs in the RCW Southern
Range Translocation Cooperative. The
population recovery size objective is 40
potential breeding groups, that should
be attained in 2-3 years.

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Babcock/Webb WMA
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1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Bienville NF

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Big Branch Marsh NWR

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Big Branch Cypress NP

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Blackwater SF

1

A Primary Core recovery population with
146 active clusters and an average
annual geometric growth rate of 0.038
from 121 active clusters during the last 5year data interval (2009-2014). The
recovery population size objective is 350
potential breeding groups.
Increased to 17 active clusters, from 15,
at a 0.025 average annual geometric rate
during the last 5-year data interval. This
coastal LA property and population is not
currently included in any designated
RCW recovery unit.
An Essential Support Recovery
Population, with 97 active clusters that
has surpassed the recovery population
size objective of 40 potential breeding
groups. Average annual geometric
growth during the last 5-year data period
was 0.045. The population is the
southernmost and unique in South
Florida Slash Pine islands. The 2011
Jarhead fire, a wildfire that burned about
40,000 acres, resulted in the loss of
about 27% of RCW cavity trees, although
NPS and FL Fish and Wildlife
Conservation Commission responded by
replacing lost cavities with artificial
inserts and drilled cavities. Additional
pine mortality in foraging habitat is
expected due to the fire.
This property, with Conecuh National
Forest, comprises the
Conecuh/Blackwater Secondary Core
recovery population. Blackwater SF
consists of 101 active clusters, a
population that has been increasing at
an average annual geometric growth
rate (active clusters) of 0.056 during the
most recent 5-year data period (20092014).

1

A designated Essential Support recovery
population, with 30 active clusters. The
recovery population size objective, 25
potential breeding groups, has been
attained. Average annual geometric
population growth is 0.014 during the
last 5-year data interval (2009-2014).
Additional population growth is not
expected over the short-term period as
all available suitable habitat is occupied.

1

This is 1 of 2 properties for the North
Carolina Sandhills West Essential Support
recovery population -- which is mostly
dependent on the Sandhills Game Lands.
Camp Mackall currently is stable with 14
active clusters, a slight increase from 12
active clusters in 2004.

1.1. Protect existing active
clusters

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Camp Blanding Training Site

Camp Mackall

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Carolina Sandhills NWR

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Catahoula RD

1

A designated Secondary Core recovery
population, with the Sand Hills State
Forest (e.g. Carolina Sandhills Secondary
Core). The Refuge population increased
from 151 to 155 active clusters from
2009-2014, at an average annual rate of
0.005. Average annual lambda is 1.014
for the last 10-year period, increasing
from 135 active clusters in 2004.
the Catahoula, with the Winn Ranger
District (Kisatachie National Forest)
comprise the Catahoula Secondary Core
recovery population. The Catahoula
segment consists of 76 active clusters,
having increased at a 0.005 average
annual geometric growth from 74 active
clusters during the last 5-year data
interval (2009-2014).
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1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Chickasawhay RD

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Conecuh NF

1

A Primary Core recovery population,
with 58 active clusters, increasing from
39 active clusters in 2009 at a 0.083
average annual geometric rate during
the last 5-year data interval (2009-2014).
The Chickasawhay consists of 2
subpopulations, for the west
subpopulation is a translocation
recipient in the Southern Range
Translocation Cooperative to augment
and increase population size.
A Secondary Core recovery population
with Blackwater River State Forest. The
Conecuh NF segment, with 46 active
clusters, has increased from 34 active
clusters in 2010 at a 5-year (2010-1015)
average annual geometric rate 0.062.
Conecuh consists of at least 2
subpopulations that are RCW
translocation recipients in the Southern
Range Translocation Cooperative to
augment Conecuh population size and
growth.

1

A segment of the Coastal North Carolina
Primary Core recovery population with
Marine Corps Base Camp Lejeune and
Holly Shelter Game Lands. The Croatan
NF, with 69 active clusters, increasing
from 54 active clusters in 2009 at an
average annual geometric growth rate of
0.050 (2009-2014)

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Arbonne NWR

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Dare County Bombing Range

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Davy Crockett NF

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

DeSoto NF

1

Croatan NF

An Important Support recovery
population, with 3 active clusters over
the last 5-year interval. RCW potential
habitat is naturally limited.
One of several important properties in
the Northeast North Carolina/Southeast
Virginia Essential Support recovery
population. The Dare Co. Range
population segment has declined from 8
active clusters to 2003 to 1 active cluster
in 2015. The decline is largely due to Air
Force decisions to cease RCW
translocation and population
augmentation and unique habitat
management in pocosin and related
commnities. Significant habitat
restoration and management problems
must be addressed in wetland pocosin,
which may not be suitable for intensive
RCW recovery management.
A Secoondary Core recovery population,
with 89 active clusters, increasing from
73 active clusters in 2009 at a 0.040
average annual geometric growth rate
during the last 5-year data interval (20092014).
This is the Secondary Core recovery
population for the DeSoto Ranger
District, with 74 active clusters, having
increased at a 0.168 average annual
geometric growth rate from 34 active
clusters in 2009 during the last 5-year
data period (2009-2014).Also a RCW
translocation recipient in the northern
subpopulation, formerly the Black Creek
Ranger District, from donors in the
Southern Range Translocation
Cooperative. The DeSoto population 5year growth rates are the greatest for
any recovery population of this size.
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1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Eglin AFB

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Evangeline RD

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Felsenthal NWR

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Fort Benning

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Fort Bragg

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Fort Gordon

1

Designated as the Eglin Primary Core
recovery population, Air Force has
attained and surpassed the recovery
population size objective of 350
potential breeding groups. This is a
significant accomplishment, where the
population of 217 active clusters in 1994
has been increased to 491 active clusters
during the 2014 breeding season in
response to intensive habitat
restoration, management, and research.
Longleaf pine habitat restoration will
continue to establish RCW good quality
foraging habitat. Average annual
geometric growth (active clusters) is
0.032 during the last 5-year period (20092014). Growth will decline in future
years as all available and managed
habitat becomes occupied by RCWs,
above the recovery population size
objective.
A Significant Support recovery
population, with 139 active clusters, that
increased at a 0.009 average annual
geometric growth rate from 133 active
clusters in 2010 during the last 5-year
data interval. Average annual lambda for
the past 10-year period is 1.034. the
Evangeline is an important translocation
donor population in the Western Range
Translocation Cooperative.
A Signfiicant Support recovery
population with 11 active clusters over
the last 5-year data interval. The
population has slowly declined from
about 2 active clusters in 1990 and 15 in
1998. Management intervention has
been initiated in the last 2 years to
prevent further decline.
This is the Fort Benning Primary Core
recovery population, currently with 375
active clusters, with a 0.019 average
annual geometric growth during the last
5-year data interval (2010-2015). The
recovery population size objective is 350
potential breeding groups. The amount
and extent of incidental take in the
Maneuver Center of Excellence
biological opinion has been reevaluated
via a reinitiation of formal consultation
due to a change in the proposed action..
Results increased the number of active
territorities without incidental take
counted toward the recovery population
size objective. The current number of
active territories includes those for
which incidental take has been
authorized. Currently there are 357
potential breeding groups, fulfilling the
pop size recovery objective, although
some of these groups remain with
incidental take coverage that will be
assessed in the near future.
Fort Bragg is the primary property for
the North Carolina Sandhills East Primary
Core recovery population, where the
population size objective of 350 PBGs
has been achieved. Currently, 483 active
clusters are at Fort Bragg, an average
annual geometric growth rate (active
clusters) of 0.018 during the last 5-year
data period )2009-2014). The recovery
management focus now must shift to
habitat restoration to attain good quality
foraging habitat.
A Significant Support recovery
population, with 24 active clusters, that
increased at an average annual
geometric growth rate of 0.048 for the
last 5-year data interval (2010-2015).
Average annual lambda for the past 10year period is 1.086.
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1.1.2. Provide and maintain
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Fort Jackson

Fort Polk

Fort Stewart

1

A Significant Support recovery
population, with 40 active clusters, and
increase of 4 active cluster since 2010,
although with a large proportion of
single-bird territories. Fort Jackson
personnel have intensified and
accelerated habitat restoration to
increase this RCW population. Average
annual geometric growth for the recent
5-year period (2010-2015) is 0.021.

1

One of two primary properties in the
Vernon-Fort Polk Primary Core recovery
population. The Fort Polk segment
declined from 59 to 58 active clusters
from 2009 to 2014.The Vernon-Fort Polk
Primary Core, with a total of 232 active
clusters in 2014, declined slightly from
239 active clusters increased at an
average annual geometric rate of 0.003
for the 2009-2014 period. Investigations
are underway to evaluate factors limiting
greater population growth rates.

1

A Primary Core recovery population,
with 457 potential breeding groups
reported during the 2015 breeding
season. Thus, Fort Stewart has achieved
the recovery population size objective of
350 potential breeding groups. The
population of active clusters increased at
an average annual geometric rate of
0.061 during the 2010-2015 5-year
growth period. Fort Stewart is the 4th
Primmary Core recovery population to
achieve its recovery population size
objective. Continued growth is expected
and habitat restoration will focus on
attaining good quality foraging habitat.
Stewart continues to be a significant
RCW translocation donor population to
recipients in the Southern Range
Translocation Cooperative.

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Francis Marion NF

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Goethe SF

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Hal Scott Preserve

1

A Primary Core recovery population,
with 469 active clusters, having attained
and surpassed the recovery population
size objective of 350 ptoential breeding
groups. Active clusters increased from
415 to 469 at an average annual
geometric growth rate of 0.025 for the
last 5-year data period (2009-2014). The
Francis Marion was the third Primary
Core recovery population to attain the
population size recovery objective.
Collectively, there are 4 Primary Core
recovery populations that have attained
their recovery population size objective:
Sandhills East (Fort Bragg), Eglin Air
Force Base, Francis Marion NF, and Fort
Stewart.
This is an Essential Support recovery
population, with 60 active clusters in
2014, and continued population growth.
The recovery population size objective
has been attained at Goethe. The
average annual geometric growth rate
(active clusters) is 0.037 for the last 5year data period (2009-2014). The
Goethe population has positively
attained and surpassed the recovery
population size objective of 40 potential
breeding groups.
A designated Essential Support Recovery
Population, with 9 active clusters, and a
0.000 average annual geometric growth
rate (active clusters) during the last 5year data interval (2010-2015). The
population currently is at habitat
carrying capacity until additional growth
of pine is attained. The recovery
population size objective is 15 potential
breeding groups.
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1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Holly Shelter Game Lands

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Homochitto NF

1

This is one of 3 signficant properties
comprising the Coastal North Carolina
Primary Core recovery population. The
managing agency RCW population
objective has been attained, with 37
active clusters. Additional signfiicant
growth is not expected as management
has shifted to maintenance and habitat
restoration/improvement at existing
sites.
A Secondary Core recovery population,
with 135 active clusters in 2014 and 80
active clusters in 2009, with a 0.011
average annual geometric growth rate
during the last 5-year data interval. The
recovery population size objective is 250
potential breeding groups.

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

JW Corbet/Dupuis WMA

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Kicco WMA

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Kisatchie RD

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

MCB Camp Lejeune

1

A designated Essential Support recovery
population, with 33 active clusters, and a
0.075 (7.5%) average annual geometric
growth rate (active clusters) during the
last 5-year data interval, 2010-2015.
Population growth also is augmented by
RCW translocation via the Southern
Range Translocation Cooperative. The
recovery population size objective is 40
potential breeding groups.
A small component of the designated
Avon Park Essential Support Population,
with 1 active cluster. However, habitat
likely is important for RCW dispersal in a
future metapopulation among other
recovery populations.
A Significant Support recovery
population, with 58 active clusters,
increasing from 53 active clusters in
2010 at a 0.018 average annual
geometric growth rate during the last 5year data interval (2010-1015).
One of three properties in the Coastal
North Carolina Primary Core recovery
population. The Lejeune population
segment increased at a 0.054 average
annual geometric rate from 90 to 117
active clusters during the last 5-year data
interval (2009-2014). Average annual
lambda is 1.048 during the last 10-year
period, increasing from 74 active clusters
in 2004.

1

One of several properties comprising the
North Carolina Sandhills East Primary
Core recovery population, which
depends mostly on the population
segment at Fort Bragg. The small McCain
tract consists of 6 active clusters with a
0.000 average annual growth rate during
the last 5-year data interval.

1

An Important Support recovery
popuation with 19 active clusters and an
installation population goal of 17 active
clusters. The population has increased
significantly from 6 active clusters in
2006 in response to intensive
managment, natural group induction,
and RCW translocation. The population
currently is at habitat capacity.

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

McCain Tract

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Noxubee NWR

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Oakmulgee RD

1

MOT Sunny Point

Population has recently declined. from
35 active clusters in 2010 to 31 active in
2015, a -0.024 average annual rate of
decline.
A Secondary Core recovery population,
with 107 active clusters, increasing from
104 active clusters at a 0.006 average
annual geometric growth rate during the
last 5-year data interval (2009-2014).
Since 2002 with 125 active clusters,
there has been a net overall decline in
the population, although the declining
trend has recently been reversed to
positive growth, although at a low
growth rate.
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1. Increase existing
populations on all federal
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objectives are reached

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Ocala NF

1

An Essential Support recovery
population, with 109 active clusters,
increasing from 57 active clusters at a
0.138 average annual geometric growth
rate during the last 5-year data interval
(2009-2014). The Essential Support
recovery population size objective of 40
potential breeding groups has been
attained and positively surpassed.

1

This is one of several properties in the
designated Central FL Panhandle Primary
Core recovery population, which
primarily consists of population
segments on the Apalachicola National
Forest and St. Marks NWR. Only 2 active
clusters are known at Ochlockonee River
State Park, without extensive or active
management, which has remained 2
active clusters since 2006.

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Oconee NF
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1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Okefenokee NWR

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Osceola NF

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Ouachita NF

1

With the Piedmont NWR, a Secondary
Core recovery population. The Oconee
with 24 active clusters increased from 18
active clusters in 2009 with an average
annual geometric growth rate of 0.059
for this 2009-2014 5-year period.
With Osceola National Forest,
Okefenokee forms a Primary Core
recovery population. The Oke segment
consists of 51 active clusters, with an
average annual geometric growth rate of
0.030 from 44 active clusters in 2009
during the last 5-year data interval (20092014).
With the Okefenokee NWR, Osceola is a
Secondary Core recovery population -mostly on the Osceola. Active clusters
increased from 137 to 149, at an average
annual geometric growth rate of 0.017
during the last 5-year data interval (20102016). Average annual lambda for the
last 10-year period is 1.055. The Osceola
has been an important RCW
translocation donor population in the
Southern Range Translocation
Cooperative to augment and increase
the size of small vulnerable recipient
populations.
A Secondary Core recovery population,
increasing from 54 to 70 active clusters
at an average annual geometric growth
rate of 0.053 during the last 5-year data
interval (2009-2014). The recovery
population size objective is 250 potential
breeding groups.

1

A declining Significant Support recovery
population, with 29 active clusters in
2009 and 23 active clusters in 2015, at an
average annual geometric rate of -0.045
The Service and Army have initiated
informal consultation to assess the
decline. Army has conducted
demographic, habitat, and other
analyses indicating low egg hatching
success apparently related to young
breeder ages. The decline is expected to
diminish, followed by a return to future
population growth with continued
monitoring and management.

1

A designated Essential Support recovery
population, with 19 active clusters in
2015, and an average annual geometric
growth rate (active clusters) of 0.137
during the last 5-year data interval (20102015). Picayune Strand is a RCW
translocation recipient population within
the Southern Range Translocation
Cooperative, to rapidly increase and
stabilize the small population.

1.1. Protect existing active
clusters

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Ochlockonee River SP

Peason Ridge

Picayune Strand SF
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Piedmont NWR

1

With Oconee National Forest, comprises
a Secondary Core recovery population
with a recovery populations size
objective of 250 potential breeding
groups. The NWR segment increased
from 44 to 5 active clusters during 20092014 during the last 5-year data interval,
at a 0.053 average annual geometric
growth rate. ge annual lambda is 1.049
for the last 10-year period.

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Pocosin Lakes NWR

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Poinsett Weapons Range

1

One of four properties comprising the
Northeast North Carolina/Southeast
Virginia Essential Support recovery
population. The NWR, with 21 active
cluster, has increased from 6 known
clusters in 2007. The increase has not
occurred by RCW group induction at
recruitment clusters. Additional clusters
are natural and were identified by aerial
flights. Significant recovery management
issues and limitations on habitat
management dominated by pocosin and
deep organic soil, including prescribed
fire, must be addressed.
Currently with 28 active clusters, this is a
Significant Support recovery population
with a goal of 30 active clusters. The
population has increased from 5 active
clusters in 2001, with an average annual
geometric growth rate (active clusters)
of 0.049 during the last 5-year data
interval (2010-2015). Continued growth
is expected in response to habitat
restoration, management, and
recruitment clusters. This is a former
RCW translocation recipient of the
Southern Range Translocation
Cooperative. The current population is at
or near habitat capacity on this
installation.

1

A Primary Core recovery population with
Angelina National Forest. The Sabine
population segment increased at an
average annual geometric growth rate of
0.079 from 39 to 57 active clusters
during the last 5-year data interval (20092014). Small subpopulations on the
Sabine NF have been RCW translocation
recipients in the Western Range
Translocation Cooperative.

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Sabine NF

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Sam Houston NF

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Sandhills Game Lands

1

A Primary Core recovery population,
with 256 active clusters, increasing from
196 active clusters at a 0.036 average
annual geometric growth rate during the
last 5-year data interval (2010-2105). The
Sam Houston has been an important
RCW donor population to small,
vulnerable recipient populations in the
Western Range Translocation
Cooperative - although due to a lack of
USFS funding and priorities it is currently
off-line as a translocation donor.
This is the principal property
representing the North Carolina Sandhills
West Essential Support recovery
population, for which the recovery
population size objective of 100
potential breeding groups has been
attained. The Game Lands consist of
increasing population 170 active clusters,
with a 0.011 average annual geometric
growth rate during the last 5-year data
interval (2009-2014).
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1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Sand Hills SF

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Savannah River Site

1

One of 2 signficant properties
comprising the South Carolina Sandhills
Secondary Core recovery population,
with 80 active clusters and an increasing
population at an average annual
geometric growth rate (active clusters)
of 0.018 during the last 5-year data
interval (2010-105). The SC Sandhills
Secondary Core recovery population size
objective is 250 potential breeding
groups, for which there currently are
~212 potential breeding groups.
A Secondary Core recovery population,
with 83 active clusters and a 0.098
average annual geometric growth rate
from 52 active clusters in 2009 for the 5year period 2009-2014. Population
growth rates are expected to become
reduced during the next 5-10 years as
pine grows to sufficient size to support
habitat for additional population growth
(e.g. habitat limited).

1

An Essential Support recovery population
with the Talladega Ranger District,
Talladega National Forest. The Shoal
Creek RD, with 23 active clusters,
increased from 16 active clusters at a
0.075 average annual geometric growth
rate for the last 5-year data interval
(2009-2014). This is a RCW translocation
recipient to augment population size and
growth in the Southern Range
Translocation Cooperative.

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Shoal Creek RD

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

St. Marks NWR

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

St. Sebastian River SP

1

An increasing population, at an average
annual geometric rate of 0.063, from 25
to 34 active clusters during the last 5year data interval (2010-2016). The NWR
is part of the Central Florida Panhandle
Primary Core recovery population. Also,
the NWR has been a consistent recent
recipient of translocated RCWs in the
Southern Range Translocation
Cooperative to increase population size
and growth, and to reduce vulnerability.
Having attained 33 potential breeding
groups, the NWR will rotate off the
translocation recipient list for the West
subpopulation, but now have added an
East subpopulation as a new recipient.
The recipient objective is 30 potential
breeding groups. The NWR will continue
to increase without RCW translocation in
response to habitat restoration,
recruitment clusters, and natural group
induction. Average annual lambda for
the past 10-year period is 1.129
A designated Essential Support Recovery
Population, with 13 active clusters and a
0.132 average annual geometric growth
rate (active clusters) for the last 5-year
data interval (2009-2014). This is a
designated RCW translocation recipient
in the Southern Range Translocation
Cooperative, to augment and increase
population size in addition to natural
growth, in this vulnerable population to
demographic and environmental
stochasticity. The recovery pop size
objective is 25 potential breeding
groups.
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1. Increase existing
populations on all federal
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criteria, until population
objectives are reached

An Essential Support recovery population
with the Shoal Creek Ranger District,
Talladega National Forest. RCWs were
reintroduced to the Talladega RD in
2008, currently with 14 active clusters
via translocation in the Southern Range
Translocation Cooperative and natural
pop growth. Translocation will continue
and population growth is expected from
natural induction of new groups as well.
Average annual geometric growth
(active clusters) during the last 5-year
data interval (2010-2015) is 0.285
This property is one of several in the
designated Central Florida Panhandle
Primary Core recovery population.
Recovery of this population will depend
primarily on Apalachicola National Forest
and St. Marks NWR. The Tate's Hell
population segment, with 33 active
clusters, with an estimated average
annual geometric growth (active
clusters) of 0.105 for the last 5-year
period. Tate's Hell is dominated by
altered hydric communities with
significant restoration challenges.
A designated Essential Support recovery
population, with 51 active clusters,
where the recovery population size
objective of 40 potential breeding
groups has been attained. The
population is considered stable. Average
annual geometric growth (active
clusters) is 0.012 during the last 5-year
period (2009-2014).

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Talladega RD

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Tates Hell SF

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Three Lakes WMA

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Upper Ouachita NWR

1

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

Vernon Unit

1

An Important Support recovery
population with 1 active cluster during
the last 5-year data interval. Potential
RCW habitat is naturally limited.
A Primary Core recovery population,
with Fort Polk. The Vernon Unit of
Kisatchie National Forest population
segment consists of 170 active clusters,
increasing from 167 active clusters in
2010, at average annual geometric
growth rate of 0.004 for the 5-year (20102015) period. The Vernon population of
170 active clusters in 2007 declined to
166 in 2013, followed by the recent 1year decline from 174 in 2014 to 170 ni
2015. In partnership with Fort Polk, an
intensive inspection of artificial cavities
with cavity replacements has been
initiated in 2016 to stabilize the
population..

1

The Wakulla Ranger District,
Apalachicola National Forest, combined
with the Apalachicola Ranger District are
the primary properties comprising the
Central Florida Panhandle Primary Core
recovery population. The Wakula
population segment consists of 188
active clusters in 2014, representing a
0.050 average annual geometric growth
rate from 147 active clusters in 2009 for
this 5-year period. The Apalachicola
National Forest supports the largest RCW
population with 750 active clusters. The
Central Florida Panhandle Primary Core
recovery population objective is 1000
potential breeding groups, the largest of
any of the 39 designated recovery
populations in the 2003 Recovery Plan.

1

One of several small management
properties in the designated North
Carolina Sandhills East Primary Core
recovery population, which depends
mostly on Fort Bragg. The small segment
at Weymouth Woods, with 4 active
clusters, has increased from 3 active
clusters in 2010. The small pop segment
varies from 3 to 5 acive clusters.

1.1. Protect existing active
clusters

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates
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per ha; FWS is lead on NWRs
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Picoides
borealis

1

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

AL, FL, LA, MS,
TX

Red-cockaded
Woodpecker

1

A designated Essential Support Recovery
population, with 35 active clusters, and
increasing with an average annual
geometric growth rate (active clusters) is
0.053 during the last 5-year data period
(2010-2016). Managers are not expected
to continue RCW translocations within
the RCW Southern Range Translocation
Cooperative to further augment the
population since it has attained and
surpassed 30 potential breeding groups.
The recovery population size objective is
40 potential breeding groups.

1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached
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1

5

Red-cockaded
Woodpecker

Picoides
borealis

Withlacoochee - Citrus Tract

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

5

Red-cockaded
Woodpecker

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached
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Winn RD
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1. Increase existing
populations on all federal
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Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates

The Winn Ranger District, Kisatchie
National Forest, consists of 4 RCW
subpopulations. The Preserve
subpopulation is part of the Catahoula
Secondary Core recovery population. The
Wind District pop is 39 active clusters,
with an average annual geometric
growth (active clusters) of 0.084 during
the last 5-year data interval (2009-2014),
increasing from 26 active clusters in
2009.
A designated Essential Support recovery
population, with 72 active RCW clusters.
The recovery population size objective
has been attained. The average annual
geometric rate (active clusters) is 0.009
during the last 5-year period (20092014). Citrus has positively attained and
surpassed its recovery population size
objective.

5

1.1. Protect existing active
clusters

1.1.2. Provide and maintain
four suitable cavities per
cluster, if necessary using
artificial cavities and/or
restrictor plates
Withlacoochee - Croom Tract
1.1.3. Control midstory and
overstory hardwoods using
means other than prescribed
fire as necessary, but minimize
distrubance to soil and native
herbaceous groundcovers

1.1. Protect existing active
clusters

1.1.4. Retain and protect active
and inactive cavity trees and
potential cavity trees

1

Included in prescribed burn costs; FWS is
lead on NWRs

1.1.5. Practice integrated pest
management to limit risk of
damage by southern pine
beetles

1

FWS is lead on NWRs

1

FWS is lead on NWRs

1

per ha; FWS is lead on NWRs

1

RCW active clusters increased from 33 to
61 during 2006-2011, at a 0.131 average
annual geometric growth rate. Angeline
National Forest and Sabine National
Forest represent the Angelina/Sabine
Primary Core recovery population.

1.1. Protect existing active
clusters

1.1. Protect existing active
clusters
1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.1. Choose strategic
locations for recruitment
clusters, to facilitate occupate
and develop beneficial spatial
arrangement of groups
1.2.2. Restore suitable habitat
structure prior to the
installation of artificial cavities
in recruitment clusters, using
prescribed fire and other
means as necessary to remove
midstory and overstory
hardwoods. Conduct pine
thinning if densities are too
high. Minimize disturbance to
soils and native herbaceous
groundcovers
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Angelina NF
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1. Increase existing
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criteria, until population
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1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%
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1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities

Apalachicola RD

Bienville NF

Camp Mackall

Carolina Sandhills NWR

Catahoula RD

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Chickasawhay RD

1

Active clusters increased from 489 to
545 during 2006-2011, at a 0.022
average annual geometric growth rate.
The Apalachicola Ranger District and
Wakulla Ranger District of the
Apalachicola National Forest represent
the largest single RCW population in
existence, with 696 active clusters. With
the St. Marks NWR, these properties
comprise the key managed areas for the
Central Florida Panhandle Primary Core
recovery population, with a recovery
population size objective of 1000
potential breeding groups. The
Apalachicola RD is a key RCW donor
population for RCWs translocated to to
recipient populations in the Southern
Range Translocation Cooperative.

1

The Bienville RD is the Bienville Primary
Core recovery population, increased
from 99 to 140 active clusters during
2006-2011, a 0.072 average annnual
rate.

1

This population had met its goal prior to
this Plan's revision, so the initiation and
completion dates are the same as the
date the plan was finalized.

1

Carolina Sandhills NWR, with the
Sandhills State Forest, represent the
South Carolina Sandhills Secondary Core
recovery population, with a population
size objective of 250 potential breeding
groups. The NWR consists of 150 active
clusters in 2011, an increase from 143 in
2006 at an average annual geometric
growth rate of 0.010.

1

The Catahoula Ranger District, Kisatchie
National Forest, with the Winn Preserve
subpopulation of the Winn Ranger
District, represents the Catahoula
Secondary Core recovery population.
From 53 to 73 active clusters during
2006-2011, the Catahoula RD increased
at a 0.066 average annual geometric
rate.

1

Represents the Chickasaway Primary
Core recovery population, with 45 active
clusters, an increase from 23 in 2006 at
an average annual geometric rate of
0.144. The Chickasawhay Ranger District,
DeSoto National Forest, is subdivided as
2 RCW subpopulations. The western
subpop, with 44 active clusters, formerly
was a RCW recipient in the Southern
Range Translocation Cooperative. The
eastern subpop currently is a RCW
translocation reciient until the
subpopulation objective of 30 potential
breeding groups is attained, after which
continued growth will occur by natural
group induction at recruitment clusters
in restored habitat.
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%
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between 5-10%
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between 5-10%
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between 5-10%
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between 5-10%
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities

Conecuh NF

1

Croatan NF

1

Dare County Bombing Range

1

Davy Crockett NF

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
DeSoto NF
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Eglin AFB
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Evangeline RD

With Blackwater State Forest, represents
the Conecuh/Blackwater Secondary Core
recovery population. From 28 to 36
active clusters during 2006-2011, the
Conecuh increased at an average 0.052
average annual rate. Two subpopulations
comprise the Conecuh, both of which are
RCW translocation recipients within the
Southern Range Translocation
Cooperative, until 30 potential breedinng
groups are attained in each.

1

Represents the Davy Crockett Secondary
Core recovery population, which has
increased from 63 to 73 active clusters
during 2006-2011, at a 0.038 average
annual geometric rate of growth.

1

The Desoto Ranger District, DeSoto
National Forest, consists of 48 active
clusters -- an increase from 18 active in
2006 at an average annual rate of 0.206.
The DeSoto District consists of 2
subpopulations. The northern
subpopulation was recently
reestablished by RCW reintroduction in
2009, which now consists of 16 active
clusters in 2012. RCW translocation at
recruitment clusters will continue in this
subpopulation (e.g. Black Creek subpop).
The southern subpopopulationo (e.g.
Biloxi subpop) was supported by RCW
translocation until attaining 30 potential
breeing groups, which now consists of 38
active clusters in 2012.

1

1

The Evaneline Unit, Calcasieu Ranger
District, Kisatchie National Forest, is a
Significant Support recovery population
with 128 active clusters in 2011, having
increased at an average annual rate of
0.055 from 98 active clusters in 2006.
The Evangeline is a significant RCW
population donor to recipient
populations in the Western Range
Translocation Cooperative.
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1. Increase existing
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lands, and on those state
lands identified in recovery
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1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%
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between 5-10%
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Fort Stewart
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

Felsenthal NWR

1

Fort Benning

1

Fort Bragg

1

Fort Gordon

1

Fort Jackson

1

Fort Polk

1

1

A Significant Support recovery
population, with 12 active clusters, a
decline from 14 active clusters in 2006.
Recent RCW management has included
assessments of cavity suitability and
availabilit, with artificial cavities
provisioned. Refuge planning currently is
evaluating the acquistion of stand and
habitat data to guide habitat restoration,
placment of recruitment clusters, and
RCW translocation.

The Fort Stewart Primary Core recovery
population has attained the population
size objective of 350 potential breeding
groups (PBGs). The population increased
from 330 to 421 active clusters during
2009-2014, at an average annual
geometric rate of 0.050. The Fort
Stewart primary core is the 4th primary
core recovery population to reach the
recovery population size objective of 350
potential breeding groups.
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between 5-10%

5

1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

5

1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

5

1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

5

1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached
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1. Increase existing
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criteria, until population
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1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities

Francis Marion NF

1

Goethe SF

1

Hal Scott Preserve

1

The Francis Marion NF, representing the
Francis Marion Primary Core recovery
population has achieved and surpassed
its recovery population size objective.
From 350 to 422 active clusters, the
population has continued to increase
during this 5-year interval at an average
annual rate of 0.038. This was the 3rd
Primary Core recovery population to
achieve the objective of 350 potential
breeding groups, with the North Carolina
East (e.g. Fort Bragg) and Eglin Air Force
Base Primary Core pops. Habitat
restoration will continue to increase
good quality foraging habitat as
described in the 2003 RCW Recovery
Plan. This is a remarkable achievment
given the devastation of the Francis
Marion National Forest from Hurricane
Hugo in 1989.

Representing the Homochitto Secondary
Core recovery population, it increased
from 68 to 107 active clusters during
2006-2011, at an average annual
geometric rate of 0.095.

Homochitto NF

1

JW Corbet/Dupuis WMA

1

Kicco WMA

1

Unknown

1

A Significant Support recovery
population with 53 active clusters,
increasing from 35 in 2006, at a 0.087
average annual geometric rate.

Kisatchie RD
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
MCB Camp Lejeune
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populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
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sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%
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1.2. Provide and maintain a
sufficient number of
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achieve on annual average
rate of population increase
between 5-10%
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between 5-10%
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objectives are reached
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sufficient number of
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achieve on annual average
rate of population increase
between 5-10%
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Osceola NF
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1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

MOT Sunny Point

Noxubee NWR

Oakmulgee RD

Ocala NF

Oconee NF

Okefenokee NWR

1

Marine Corps Base Camp Lejeune
(MCBCL) is 1 of 3 properties managed for
recovery in the Coastal North Carolina
Primary Core recovery population. The
MCBCL population segment increased
from 79 active clusters in 2006 to 100
active clusters in 2011, at an average
annual rate of 0.048.

1

The Military Ocean Terminal at Suny
Point is a Significant Support recovery
population with an installation goal of 17
active clusters. The population increased
substantially from 6 to 16 active clusters
during 2006-2011 in response to
intensive recovery management,
including RCW translocation. Recuitment
clusters are still available and the
population is expected to reach the
management objective within 1-2 years,
which also represents the available
habitat capacity.

1

An Important Support population, with a
decrease from 35 to 31 active clusters
during the 2006 - 2011 5-year growth
period, an average annual geometric
decline of -0.024. Additional inventory,
monitoring, and management has been
initiated to respond to the population
decline.

1

A Secondary Support recovery
population with a recovery population
size objective of 250 potential breeding
groups. The Oakmulgee increased from
100 active clusters in 2006 to 111 in
2006, a 0.021 average annnual geometric
rate of increase.

1

An Essential Support recovery population
that has attained and surpassed the
recovery population size objective of 40
potential breeding groups. The Ocala
increased from 59 active clusters in 2006
to 76 active in 2011, a 0.052 average
annual geometric rate of growth.

1

Represents the Oconee-Piedmont
Secondary Core recovery population,
with the Ocnonee National Forest.
Increased from 38 active clusters in 2006
to 50 active inn 2011, a 0.056 average
annual geometric growth rate.

1

1

With Osceola National Forest, the NWR
represents the Osceola/Okefenokee
Primmary Core recovery population. The
Okefenokee NWR consists of 50 active
clusters in 2011, increasing from 37 in
2006, at an average annual geometric
rate of 0.062.
One of two properties, with Okefenokee
NWR, comprising the
Okefenokee/Osceola Primary Core
recovery population. The Osceola
National Forest consists of 142 active
clusters, having increased at an average
annual geometric rate of 0.093 from 91
active clusters in 2006. The Osceola is a
major RCW donor population to
recipients in the Southern Range
Translocation Cooperative.

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Picoides
borealis

Picoides
borealis

Picoides
borealis

Picoides
borealis

Picoides
borealis

Picoides
borealis

Picoides
borealis

Picoides
borealis

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

5

1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

Picayune Strand SF

1

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%
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1

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Sam Houston NF

5

1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

Peason Ridge

The Peason Ridge population declined
from 36 to 29 active clusters during 20062011, at a -0.042 average annual
geometric rate. The Fort Polk Army
garrison, as Peason Ridge installation
managers, have initiated data and other
analyses to investigate and identify the
nature of this decline, in consulation
with the Service. Peason Ridge is a
Significant Support population.

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

5

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

5

1

Represents the Ouachita Secondary Core
recovery population within the Ouachita
Mountains recovery unit. From 37 active
clusters in 2006, the population is 59
active inn 2011, a 0.100 average annual
geometric rate of increase.

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
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artificial cavities
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lands identified in recovery
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1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Ouachita NF

Piedmont NWR

1

Pocosin Lakes NWR

1

Poinsett Weapons Range

1

Sabine NF

1

1

With Oconee National Forest, represents
the Oconee/Piedmont Secondary Core
recovery population. The NWR increased
from 38 to 50 active clusters from 20062011, an average annual geometric
growth rate of 0.056.

Sabine National Forest, with Angelina
National Forest, comprise the
Angelina/Sabine Primary Core recovery
population, with a population size
objective of 350 potential breeding
groups. Sabine NF, with 39 active
clusters, increased from 30 active
clusters in 2006 with an average annual
geometric growth rate of 0.054 during
the last 5-year data interval.
Represents the Sam Houston Primary
Core recovery population, with 231
active clsuters, increasing from 170
active clusters in 2006 at an average
annual geometric rate of 0.063 during
this 5-year growth interval. The Sam
Houston NF is a major RCW population
donor to recipients in the Western
Range Tranlsocation Cooperative.
Extreme drought during the 2011
breeding season significantly reduced
the number of RCWs successfully
fledged.
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1.2. Provide and maintain a
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achieve on annual average
rate of population increase
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1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities

Sandhills Game Lands

1

Sand Hills SF

1

Savannah River Site

1

Shoal Creek RD

1

The Savannah River Secondary Core
recovery population, represented by the
Savannah River Site, increased from 45
to 56 active clusters during 2006-2011, at
a 0.045 average annual geometric rate
for this 5-year period.
The Shoal Creek Ranger District, with teh
Talladega District, comprise the
Talladega/Shoal Creek Essential Support
recovery population with a population
size objective of 100 potential breeding
groups. The Shoal Creek RD in 2011
consists of 20 active clusters, and
increase from 13 active clusters in 2006
at an average annual geometric ragte of
0.090

1

The Refuge, with the Apalachicola
Ranger Distric and Wakulla Ranger
District of Apalchicola National Forest,
comprises the Central Florida Panhandle
Primary Core recovery population. From
17 active clusters in 2006, the Refuge
population segment increased to 30
active clusters in 2011, a 0.120 average
annual rate of increase. In 2012, 33
active clusters were present during the
breeding season. St. Marks NWR, as a
RCW recipient in the Southern Range
Translocation Cooperative, has attained
the translocation objective of 30
potential breeding groups, and will
rotate off the translocation recipient list.
Continued population growth is
expected by habitat restoration,
recruitment clusters, and natural group
induction.
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1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
St. Marks NWR
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
St. Sebastian River SBP

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Talladega RD

5

1. Increase existing
populations on all federal
lands, and on those state
lands identified in recovery
criteria, until population
objectives are reached

1

1

The Talladega Ranger District, with the
Shoal Creek RD of the Talladega Natinal
Forest, represent the Talladega/Shoal
Creek Essential Support recovery
population. RCWs were reintroduced by
translocation to the Talladega RD, with 3
active clusters in 2009, which has
increased to 7 active in 2011 by habitat
restoration, group induction, and
continued RCW translocation in the
Southern Range Translocation
Cooperative.
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1. Increase existing
populations on all federal
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lands identified in recovery
criteria, until population
objectives are reached

1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities

Tates Hell SF

1

Three Lakes WMA

1

Upper Ouachita NWR

1

Vernon Unit

Wakulla RD

1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Winn RD
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Withlacoochee - Citrus Tract
1.2.3. Provision a number of
recruitment clusters equal to
10 percent of potential
breeding groups (or number of
active clusters, if potential
breeding groups is unknown).
For each recruitment cluster,
provide 3 artificial cavities and
two drilled starts, or four
artificial cavities
Withlacoochee - Croom Tract

1

The Vernon Unit of the Kisatchie
National Forest, with Fort Polk, comprise
the Vernon-Ft. Polk Primary Core
recovery population. From 164 active
clusters in 2006, the Vernon Unit
increased to 178 active in 2011 at an
average annual growth rate of 0.017 for
this 5-year interval

1

The Wakulla Ranger District, with the
Apalachicola RD and the St.Marks NWR
are the major properties managed for
the Central Florida Primary Core
recovery population. The Wakulla RD,
with 151 active clusters, increased from
120 active clusters in 2006, at an average
annual geometric rate of 0.047.

1

The Winn Ranger District Winn Preserve
subpopulation, with the Catahoula RD of
the Kisatchie National Forest, comprise
the Catahoula Secondary Core recovery
population. The Winn Preserve
subpopulation increased from 9 active
clusters to 10 active clusters from 2006
to 2011. RCWs on the entire Winn RD
increased from 40 to 49 active clusters
during this period, at an average annual
growth rate of 0.041.

1

1

Red-cockaded
Woodpecker

Picoides
borealis

AL, FL, LA, MS,
TX

5

Red-cockaded
Woodpecker

Picoides
borealis

AL, FL, LA, MS,
TX

5

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Picoides
borealis

Picoides
borealis

Picoides
borealis

Picoides
borealis

Picoides
borealis

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

Red-cockaded
Woodpecker

Picoides
borealis

AL, FL, LA, MS,
TX

Red-cockaded
Woodpecker

Picoides
borealis

AL, FL, LA, MS,
TX

Red-cockaded
Woodpecker

Picoides
borealis

AL, FL, LA, MS,
TX

Red-cockaded
Woodpecker

Picoides
borealis

AL, FL, LA, MS,
TX

Red-cockaded
Woodpecker

Red-cockaded
Woodpecker

Picoides
borealis

Picoides
borealis

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

5

5

5

5

5

5

5

5

5

5

5

1. Increase existing
populations on all federal
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1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%
1.2. Provide and maintain a
sufficient number of
recruitment clusters to
achieve on annual average
rate of population increase
between 5-10%

1.2.4. Apply prescribed burns to
unoccupied recruitment
clusters every 1-5 years,
preferably during the growing
season

1.2.5. When occupied, manage
recruitment clusters as in 1.1
1.3.1. Apply prescribed fire to
foraging habitat every 1 to 5
years, preferably during the
1.3. Provide suitable quality
growing season, to protect and
and quantity of foraging
restore native herbaceous
habitat for each active and
groundcovers and control
recruitment cluster, following densities of midstory
the recovery standard
hardwoods and pines

1

FWS has lead on NWRs

1

Included in task 1.1; FWS has lead on
NWRs

1

per ha; FWS has lead on NWRs

1.3. Provide suitable quality
and quantity of foraging
habitat for each active and
recruitment cluster, following
the recovery standard

1.3.2. Use means other than
prescribed fire, if necessary, to
control densities of midstory
and overstory hardwoods and
small and medium-sized pines

1

per ha; FWS has lead on NWRs

1.3. Provide suitable quality
and quantity of foraging
habitat for each active and
recruitment cluster, following
the recovery standard

1.3.3. Protect and/or develop
an old growth or mature pine
component within the foraging
habitat, at recommended
densities

1

FWS has lead on NWRs

1.3. Provide suitable quality
and quantity of foraging
habitat for each active and
recruitment cluster, following 1.3.4. Provide suitable quantity
the recovery standard
of good quality foraging habitat

1

FWS has lead on NWRs

1.3. Provide suitable quality
and quantity of foraging
habitat for each active and
recruitment cluster, following
the recovery standard

1.3.5. Practice integrated pest
management to limit risk of
damage by southern pine
beetles

1

FWS has lead on NWRs

1.4.1. Locate newly developed
recruitment clusters of artificial
1.4. Combat effects of
cavities in strategic locations to
fragmentation on demography enhance natural dispersal
and genetic resources
(same as task 1.2.1).

1

FWS has lead on NWRs

1.4.2. Use within-population
1.4. Combat effects of
translocation when appropriate
fragmentation on demography to stabilize and increase
and genetic resources
isolated sub-populations

2

1.4.3. Consider population
augmentation if your
population is less than 30
potential breeding groups,
through enrolling in a regional
translocation program. Provide
1.4. Combat effects of
high quality nesting and
fragmentation on demography foraging habitat prior to
and genetic resources
translocation

1

Cost is per new PBG; FWS has lead on
NWRs Population augmentation is by
RCW translocation from large stable
populations via 2 cooperatives: the
Southern Range Translocation
Cooperative (AL,FL, GA, MS, NC, SC) and
Western Range Translocation
Cooperative (AR, LA, OK, TX). Overall
translocation success rate is about 0.60,
defined as a translocated RCW remaining
in the recipient population.

1.4.4. Avoid further
1.4. Combat effects of
fragmentation of forests
fragmentation on demography managed for red-cockaded
and genetic resources
woodpeckers

1

FWS has lead on NWRs

1.5.1. Use appropriate
silvicultural techniques to
1.5. Provide additional habitat produce suitable foraging and
for population growth to
nesting habitat for future
achieve population objectives population expansion

1

FWS has lead on NWRs

1.5.2. Restore historic
vegetation type (e.g., longleaf
1.5. Provide additional habitat and shortleaf pine
for population growth to
communities) where
achieve population objectives appropriate

1

FWS has lead on NWRs
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2. Maintain and/or increase
populations on state lands not
identified in recovery criteria
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2. Maintain and/or increase
populations on state lands not
identified in recovery criteria

5

3.1.Provide regulatory and
3. Maintain and/or increase economic incentives for
populations on private lands, private landowners to
and establish new populations participate in recovery efforts.
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populations on private lands,
and establish new populations
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3. Maintain and/or increase
populations on private lands,
and establish new populations
4. Increase awareness of
stakeholders and the general
public

1.6. Monitor woodpecker
populations using
recommended monitoring
intensity

1.7. Apply prescribed fire to all
habitat managed for RCWs at
least every 1-5 years (tasks
1.1.1, 1.2.4, and 1.3.1)
2.1. Provide regulatory and
economic incentives for state
managers to participate in
recovery efforts.
2.2. Enlist managers in
statewide and regional
recovery programs and
partnerships.
2.3. Protect existing active
clusters and encourage
population increase (see tasks
1.1-1.7).

3.2. Enroll private landowners
in management, conservation,
and recovery programs,
including Safe Harbor, Habitat
Conservation Plans, and
Memoranda of Agreement.
3.3. Provide awards to private
landowners, both citizens and
corporations, for exemplary
conservation efforts.
3.4. Protect existing active
clusters and encourage
population increase (see tasks
1.1-1.7.).
4.1. Increase awareness of redcockaded woodpecker
ecology, status, and recovery.

4.2. Increase awareness of the
4. Increase awareness of
role of fire in southeastern
stakeholders and the general ecosystems and the need for
public
prescribed burning.
4.3. Increase awareness of the
need to restore an old growth
4. Increase awareness of
pine component to federal,
stakeholders and the general state, and private lands of the
public
south.
5.1. Explore and evaluate best
management practices to
increase populations at a rate
5. Conduct research to further appropriate for the recovery
our understanding of
potential and habitat
woodpecker ecology,
availability of individual
management and recovery
populations.

1

1

Per Active Cluster; FWS has lead on
NWRs
per ha; Aerial surveys in 2010 and 2011
identified 21 active clusters on the
Pocosin Lakes Refuge, which was not a
100% comprehensive survey. This is a
substantial increase from the single
cluster last known and reported,
although the increase is the result of
aerial surveys for which ground surveys
in these pocosins and nonriverine
swamp forests are extremely difficult.
RCW management in these habitats is
extremely difficult due to organic
wetlands soils, where RCWs in pond pine
naturally occupy habitat with much
more extensive hardwoods.; The Vernon
Unit of the Kisatchie National Forest with
Fort Polk represents the Vernon-Fort
Polk Primary Core recovery population.
From 164 active clusters in 2006, the
Vernon Unit increased to 178 active in
2011, a 0.017 average annual growth
rate.

2

2

2

2

See tasks 1.1 - 1.7
The RCW Safe Harbor program has
provided landowner incentives and
enrollment for 402 landowners, with
2.65 million acres, 686 baseline RCW
clusters, and 169 above-baseline RCW
active clusters.
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2

1

See tasks 1.1 - 1.7
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5.2. Expand current
understanding of relationships
between condition of foraging
habitat (structure, age, and
species composition) and
measures of group fitness and
population health, for various
habitat types such as mesic
and xeric longleaf pine, south
5. Conduct research to further Florida slash pine, pond pine,
our understanding of
off-site and site-appropriate
woodpecker ecology,
loblolly, and shortleaf pine
management and recovery
systems.
5.3. Expand current
understanding of the
relationships between
condition of nesting habitat
(density of pines, age of cavity
5. Conduct research to further trees, and groundcover
our understanding of
composition) and measures of
woodpecker ecology,
group fitness and population
management and recovery
health.
5. Conduct research to further 5.4. Research conditions and
our understanding of
factors that promote
woodpecker ecology,
territorial budding and
management and recovery
pioneering.
5. Conduct research to further
our understanding of
woodpecker ecology,
5.5. Further evaluate genetic
management and recovery
threats
5.6. Gain a better
understanding of effects of
cavity kleptoparasitism and
5. Conduct research to further predation on population
our understanding of
dynamics, for various
woodpecker ecology,
population sizes and habitat
management and recovery
conditions.
5. Conduct research to further 5.7. Further research juvenile
our understanding of
dispersal, especially factors
woodpecker ecology,
promoting movements
management and recovery
between populations.
5.8. Identify the thresholds at
which quantity and quality of
foraging habitat affect
population trends, to better
evaluate management of
woodpeckers on private lands.
5.9. Further evaluate the
relative benefits and
drawbacks of artificial cavity
installation methods.
5.10. Further assess the value
of translocation as a
management tool, including
research on impacts to donor
populations, benefits to
receiving populations, and
best techniques to increase
success. Determine if
translocation among recovery
populations is warranted for
genetic conservation
5. Conduct research to further (informed by results of tasks
our understanding of
5.5 and 5.7) or if drawbacks
woodpecker ecology,
outweigh potential benefits of
management and recovery
this action.
5.11. Further research the
relationships among bark
beetles, red-cockaded
woodpeckers, and habitat
management, including the
extent and cause of elevated
mortality of cavity trees
infested with bark beetles,
effects of habitat
management on risk of
infestation, and reasons why
cavity trees attract bark
5. Conduct research to further beetles. Develop measures to
our understanding of
prevent or reduce beetlewoodpecker ecology,
induced mortality of cavity
management and recovery
trees.
5. Conduct research to further
our understanding of
woodpecker ecology,
management and recovery
5. Conduct research to further
our understanding of
woodpecker ecology,
management and recovery

1

Current research underway in 2013.
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2

2

partially complete

3

partially complete
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RCW 2006 5 Year
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Future Actions:
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5. Conduct research to further
our understanding of
woodpecker ecology,
management and recovery
6. Explore costs, benefits, and
feasibility of moving from
management based on single
clusters to landscape level
management
6. Explore costs, benefits, and
feasibility of moving from
management based on single
clusters to landscape level
management
6. Explore costs, benefits, and
feasibility of moving from
management based on single
clusters to landscape level
management
6. Explore costs, benefits, and
feasibility of moving from
management based on single
clusters to landscape level
management
1. aggressive and effective
prescribed burning programs
2. installation of artificial
cavities until forests are old
enough to provide sufficient
numbers of potential cavity
trees
3. translocation of birds to the
many small at-risk (of
extirpation) populations
required to satisfy recovery
criteria.

5.12. Research the impacts of
exotic species such as
melaleuca and fire ants on redcockaded woodpeckers.

3

6.1. On federal lands

6.2. On state lands

6.3. On private lands

6.4. On tribal lands

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.1. Promulgate special
regulations for incidental take
under the MMPA for specific
activities

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.2. Continue state and
federal review of permitted
1.2.1. Continue to review
activities to minimize impacts coastal construction permits to
to manatees and their habitat minimize impacts

Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.

2

2

In its 05/08/2003 FRN, the USFWS stated
that the agency was unable to conclude
that the take of a small number of
Florida manatees would have a
negligible impact on this sub species. As
a result, the agency elected to withdraw
this proposal. The Service and its
partners continue to refine information
on the status of the Florida manatee and
may promulgate regulations in the
future if warranted and supported by
new information.
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1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.2. Continue state and
federal review of permitted
1.2.2. Minimize the effect of
activities to minimize impacts organized marine events on
to manatees and their habitat manatees

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.2. Continue state and
federal review of permitted
1.2.3. Continue to review
activities to minimize impacts NPDES permits to minimize
to manatees and their habitat impacts

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.2. Continue state and
federal review of permitted
activities to minimize impacts
to manatees and their habitat

1.2.4. Pursue regulatory
changes, if necessary, to
address activities that are
"exempt," generally authorized,
or not covered by state or
federal regulations

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.3. Minimize collisions
between manatees and
watercraft

1.3.1. Develop and refine state
waterway speed and access
rules

Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
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1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.3. Minimize collisions
between manatees and
watercraft

1.3.2. Develop and refine
federal waterway speed and
access rules

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.3. Minimize collisions
between manatees and
watercraft

1.3.3. Post and maintain
regulatory signs

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.4. Enforce manatee
protection regulations

1.4.1. Coordinate law
enforcement efforts

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.4. Enforce manatee
protection regulations

1.4.2. Provide law enforcement
officer training

Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
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1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.4. Enforce manatee
protection regulations

1.4.3. Ensure judicial
coordination

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.4. Enforce manatee
protection regulations

1.4.4. Evaluate compliance with
manatee protection regulations

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.4. Enforce manatee
protection regulations

1.4.5. Educate boaters about
manatees and boater
responsibility

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.4. Enforce manatee
protection regulations

1.4.6. Evaluate effectiveness of
enforcement initiatives

Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
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1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.4. Enforce manatee
protection regulations

1.4.7. Provide updates of
enforcement activities to
managers

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.5. Assess and minimize
mortality caused by large
vessels

1.5.1. Determine means to
minimize large vessel-related
manatee deaths

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.5. Assess and minimize
mortality caused by large
vessels

1.5.2. Provide guidance to
minimize large vessel-related
manatee deaths

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.6. Eliminate manatee
deathes in water control
structures, navigational locks,
and drainage structures

1.6.1. Install and maintain
protection technology at water
control structures where
manatees are at risk and
monitor success

Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.

2

2

Completed assessment in August 2005,
efforts to minimize mortality ongoing.
Discussed causes of large vessel-related
deaths with ports, operators, and
management agencies, identified and
implemented protocols to minimize
deaths, ongoing monitoring of protocol
effectiveness.

1

Guidance provided to large vessel ports
in location-specific manatee
management planning meetings and
through permit application review
process.
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1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.6. Eliminate manatee
deathes in water control
structures, navigational locks,
and drainage structures

1.6.2. Install and maintain
protection technology at
navigational locks where
manatees are at risk and
monitor success

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.6. Eliminate manatee
deathes in water control
structures, navigational locks,
and drainage structures

1.6.3. Minimize injuries and
deaths attributable to
entrapment in drainage
structures

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.6. Eliminate manatee
deathes in water control
1.6.4. Assess risk at existing and
structures, navigational locks, future water control structures
and drainage structures
and canals in South Florida

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.7. Minimize manatee
1.7.1. Minimize injuries and
injuries and deaths caused by deaths attributed to crab pot
fisheries and entanglement
fishery

Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
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1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.7.2. Minimize injuries and
deaths attributed to
1.7. Minimize manatee
commercial and recreational
injuries and deaths caused by fisheries, gear, and marine
fisheries and entanglement
debris

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.8. Investigate and prosecute
all incidents of malicious
vandalism and poaching

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.9. Update and implement
catastrophic plan

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.10 Rescue and rehabilitate
distressed manatees and
release back into the wild

1.10.1. Maintain rescue
network

Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.

2

3

3

2
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Trichechus
West Indian Manatee manatus
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Trichechus
West Indian Manatee manatus

Trichechus
West Indian Manatee manatus
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5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.10 Rescue and rehabilitate
distressed manatees and
release back into the wild

1.10.2. Maintain rehabilitation
capabilities

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.10 Rescue and rehabilitate
distressed manatees and
release back into the wild

1.10.3. Release captive
manatees

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.10 Rescue and rehabilitate
distressed manatees and
release back into the wild

1.10.4. Coordinate program
activities

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.10 Rescue and rehabilitate
distressed manatees and
release back into the wild

1.10.5. Provide assistance to
international sirenian
rehabilitators

Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.

2

2

3

3
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5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.10 Rescue and rehabilitate
distressed manatees and
release back into the wild

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.11. Implement strategies to
eliminate or minimize
harassment due to other
1.11.1. Enforce regulations
human activities
prohibiting harassment

5

1. Minimize causes of
manatee disturbance,
harassment, injury and
mortality

1.11. Implement strategies to
eliminate or minimize
harassment due to other
human activities

5

2. Determine and monitor the
status of manatee
populations
2.2. Conduct status review

1.10.6. Provide rescue report

1.11.2. Improve the definition
of "harassment" within the
regulations promulgated under
the ESA and MMPA

Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
Manatees are killed and injured as a
result of interactions with boats,
water control structures,
navigational locks, stormwater
pipes, marine debris, and fishing
gear. In rare cases, manatees are
killed by vandals and poachers.
Additional mortalities from natural
causes, such as severe cold
weather or red tide, may also
significantly affect the status of the
manatee population. To permit
maintenance and/or growth of the
manatee population to attain
recovery, such causes of mortality,
injury, harassment and disturbance
must be minimized. This section of
the recovery plan identifies activities
needed to minimize sources of
disturbance, harassment, injury, and
mortality.
The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

3

2

2

2

The success of efforts to develop and
implement measures to minimize
manatee injury and mortality depends
upon the accuracy and completeness of
data on manatee life history and
population status. Population data are
needed to identify and define problems,
make informed judgments on
appropriate management alternatives,
provide a sound basis for establishing
and updating recovery criteria and
management plans, and to determine
whether or not actions taken are
achieving management objectives. The
tasks outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A detailed
research plan is presented in Appendix D
and includes informative background
information and more detail than is
presented here in the narratives.
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5

2.3. Determine life history
parameters, population
2. Determine and monitor the structure, distribution
status of manatee
patterns, and population
populations
trends

2.3. Determine life history
parameters, population
2. Determine and monitor the structure, distribution
status of manatee
patterns, and population
populations
trends

2.3. Determine life history
parameters, population
2. Determine and monitor the structure, distribution
status of manatee
patterns, and population
populations
trends

2.3.1. Continue and increase
efforts to collect and analyze
mark/recapture data to
determine survivorship,
population structure,
reproduction, and distribution
patterns

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.3.2. Continue collection and
analysis of genetic samples to
determine population structure
and pedigree

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.3.3. Continue carcass salvage
data analysis to determine
reproductive status and
population structure

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.
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5

2.3. Determine life history
parameters, population
2. Determine and monitor the structure, distribution
status of manatee
patterns, and population
populations
trends

2.3. Determine life history
parameters, population
2. Determine and monitor the structure, distribution
status of manatee
patterns, and population
populations
trends

2.3. Determine life history
parameters, population
2. Determine and monitor the structure, distribution
status of manatee
patterns, and population
populations
trends

2.3.4. Continue and improve
aerial surveys and analyze data
to evaluate fecundity data and
to determine distribution
patterns, population trends,
and population size

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.3.5. Continue collection and
analysis of telemetry data to
determine movements,
distribution, habitat use
patterns, and population
structure

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.3.6. Continue to develop,
evaluate, and improve
population modeling efforts
and parameter estimates and
variances to determine
population trend and link to
habitat models and carrying
capacity.

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2
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The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2. Determine and monitor the
2.4.1. Maintain and improve
status of manatee
2.4. Evaluate and monitor
carcass detection, retrieval, and
populations
causes of mortality and injury analysis

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2. Determine and monitor the
2.4.2. Improve evaluation and
status of manatee
2.4. Evaluate and monitor
understanding of injuries and
populations
causes of mortality and injury deaths caused by watercraft

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.3. Determine life history
parameters, population
2. Determine and monitor the structure, distribution
status of manatee
patterns, and population
populations
trends

2.3.7. Conduct a PVA to help
assess population parameters
as related to the ESA and
MMPA.

partially complete
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5

2.4.3. Improve the evaluation
2. Determine and monitor the
and understanding of injuries
status of manatee
2.4. Evaluate and monitor
and deaths caused by other
populations
causes of mortality and injury anthropogenic causes

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.4.4. Improve the evaluation
2. Determine and monitor the
and understanding of naturallystatus of manatee
2.4. Evaluate and monitor
caused mortality and unusual
populations
causes of mortality and injury mortality events

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.5.1. Develop a better
2. Determine and monitor the 2.5. Define factors that affect understanding of manatee
status of manatee
health, well-being, physiology, anatomy, physiology, and
populations
and ecology
health factors

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2
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2. Determine and monitor the 2.5. Define factors that affect 2.5.2. Develop a better
status of manatee
health, well-being, physiology, understanding of
populations
and ecology
thermoregulation

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2. Determine and monitor the 2.5. Define factors that affect 2.5.3. Develop a better
status of manatee
health, well-being, physiology, understanding of sensory
populations
and ecology
systems

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2. Determine and monitor the 2.5. Define factors that affect 2.5.4. Develop a better
status of manatee
health, well-being, physiology, understanding of orientation
populations
and ecology
and navigation

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.
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2. Determine and monitor the 2.5. Define factors that affect 2.5.5. Develop a better
status of manatee
health, well-being, physiology, understanding of foraging
populations
and ecology
behavior during winter

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2. Determine and monitor the 2.5. Define factors that affect
status of manatee
health, well-being, physiology, 2.5.6. Develop baseline
populations
and ecology
behavior information

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2. Determine and monitor the 2.5. Define factors that affect
status of manatee
health, well-being, physiology, 2.5.7. Develop a better
populations
and ecology
understanding of disturbance

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.5.7.1. Continue to
investigate how a vessel's
sound affects manatees
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2. Determine and monitor the 2.5. Define factors that affect
status of manatee
health, well-being, physiology, 2.5.7. Develop a better
populations
and ecology
understanding of disturbance

2. Determine and monitor the 2.5. Define factors that affect
status of manatee
health, well-being, physiology, 2.5.7. Develop a better
populations
and ecology
understanding of disturbance

2. Determine and monitor the 2.5. Define factors that affect
status of manatee
health, well-being, physiology, 2.5.7. Develop a better
populations
and ecology
understanding of disturbance

2.5.7.2. Investigate,
determine, monitor, and
evaluate how vessel presence,
activity, and traffic patterns
affect manatee behavior and
distribution

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.5.7.3. Assess boating activity
and boater compliance

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.5.7.4. Evaluate the impacts
of human swimmers and the
effectiveness of sanctuaries

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.
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2. Determine and monitor the 2.5. Define factors that affect
status of manatee
health, well-being, physiology, 2.5.7. Develop a better
populations
and ecology
understanding of disturbance

2. Determine and monitor the 2.5. Define factors that affect
status of manatee
health, well-being, physiology, 2.5.7. Develop a better
populations
and ecology
understanding of disturbance

3. Protect, identify, evaluate,
and monitor manatee
habitats

3.2. Protect, identify, evaluate,
and monitor existing natural
and industrial warm-water
3.2.2. Develop and implement
refuges and investigate
an industrial warm-water
alternatives
strategy

2.5.7.5. Evaluate the impacts
of viewing by the public

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here in the narratives.

2

2.5.7.6. Evaluate the impacts
of provisioning

The success of efforts to develop
and implement measures to
minimize manatee injury and
mortality depends upon the
accuracy and completeness of data
on manatee life history and
population status. Population data
are needed to identify and define
problems, make informed judgments
on appropriate management
alternatives, provide a sound basis
for establishing and updating
recovery criteria and management
plans, and to determine whether or
not actions taken are achieving
management objectives. The tasks
outlined below are essential to a
complete understanding of manatee
population status and trends. For all
tasks, publication of peer-reviewed
results is the preferred method of
information dissemination. A
detailed research plan is presented
in Appendix D and includes
informative background information
and more detail than is presented
here
in the
narratives.
Manatee
population
recovery and

2

3.2.2.1. Obtain information
necessary to manage
industrial warm-water refuges

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs and to identify the tools

1

partially complete
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3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

Manatee population recovery and
growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee

2

3.2. Protect, identify, evaluate,
and monitor existing natural
and industrial warm-water
3.2.3. Protect, enhance, and
refuges and investigate
investigate other non-industrial
alternatives
warm-water refuges

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee
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3.2. Protect, identify, evaluate,
and monitor existing natural
and industrial warm-water
refuges and investigate
3.2.4. Protect and enhance
alternatives
natural warm-water refuges

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs and to identify the tools

2

3.2. Protect, identify, evaluate,
and monitor existing natural
and industrial warm-water
3.2.2. Develop and implement
refuges and investigate
an industrial warm-water
alternatives
strategy

3.2.2.2. Define manatee
response to changes in
industrial operations that
affect warm-water discharges

3.2.4.1. Develop and maintain
a database of warm-water
refuge sites
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3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3.2. Protect, identify, evaluate,
and monitor existing natural
and industrial warm-water
refuges and investigate
3.2.4. Protect and enhance
alternatives
natural warm-water refuges

3.2. Protect, identify, evaluate,
and monitor existing natural
and industrial warm-water
refuges and investigate
3.2.4. Protect and enhance
alternatives
natural warm-water refuges

3.2. Protect, identify, evaluate,
and monitor existing natural
and industrial warm-water
3.2.5. Assess changes in
refuges and investigate
historical distribution due to
alternatives
habitat alteration

3.2.4.2. Develop
comprehensive plans for the
enhancement of natural warmwater sites

Manatee population recovery and
growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee

1

3.2.4.3. Establish and maintain
minimum spring flows and
levels at natural springs

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee

1

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs and to identify the tools

3
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3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3.3. Establish, acquire,
manage, and monitor regional 3.3.1. Establish manatee
protected area networks and sanctuaries, refuges, and
manatee habitat
protected areas

Manatee population recovery and
growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee

1

3.3. Establish, acquire,
manage, and monitor regional
protected area networks and 3.3.3. Acquire land adjacent to
manatee habitat
important manatee habitats

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee

2

3.3. Establish, acquire,
manage, and monitor regional 3.3.4. Establish and evaluate
protected area networks and manatee managemenet
manatee habitat
programs at protected areas

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs and to identify the tools
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3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3.3. Establish, acquire,
manage, and monitor regional
protected area networks and 3.3.5. Support and pursue other
manatee habitat
habitat conservation options

Manatee population recovery and
growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee

3

3.3. Establish, acquire,
manage, and monitor regional
protected area networks and 3.3.6. Assist local governments
manatee habitat
in development of county MPPs

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee
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3.3. Establish, acquire,
manage, and monitor regional
protected area networks and 3.3.7. Implement approved
manatee habitat
MPPs

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs and to identify the tools

1
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3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3.3. Establish, acquire,
manage, and monitor regional 3.3.8. Protect existing SAV and
protected area networks and promote re-establishment of
manatee habitat
NSAV

3.3. Establish, acquire,
manage, and monitor regional 3.3.8. Protect existing SAV and
protected area networks and promote re-establishment of
manatee habitat
NSAV

3.3. Establish, acquire,
manage, and monitor regional 3.3.8. Protect existing SAV and
protected area networks and promote re-establishment of
manatee habitat
NSAV

3.3.8.1. Develop and
implement a NSAV protection
strategy

Manatee population recovery and
growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee
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3.3.8.2. Develop and
implement a state-wide
seagrass monitoring program

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee
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3.3.8.3. Ensure aquatic plant
control programs are properly
designed and implemented

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs and to identify the tools

2
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3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3.3. Establish, acquire,
manage, and monitor regional
protected area networks and 3.3.9. Conduct research to
manatee habitat
understand manatee ecology

3.3. Establish, acquire,
manage, and monitor regional
protected area networks and 3.3.9. Conduct research to
manatee habitat
understand manatee ecology

3.3. Establish, acquire,
manage, and monitor regional
protected area networks and 3.3.9. Conduct research to
manatee habitat
understand manatee ecology

3.3.9.1. Conduct research and
improve databases on
manatee habitat

Manatee population recovery and
growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee
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3.3.9.2. Continue and improve
telemetry and other
instrumentation research and
methods

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee
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3.3.9.3. Determine manatee
time and depth pattern
budgets

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs and to identify the tools
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3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3.3. Establish, acquire,
manage, and monitor regional
protected area networks and 3.3.10. Define the response to
manatee habitat
environmental change

3.3. Establish, acquire,
manage, and monitor regional
protected area networks and 3.3.10. Define the response to
manatee habitat
environmental change

3.3.10.1. Define response to
changes in fresh water flow
patterns in south Florida as a
consequence of the
Everglades’ Restoration

Manatee population recovery and
growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee

2

3.3.10.2. Define response to
degradation and rehabilitation
of feeding areas

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee

2

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs and to identify the tools

2

3.3.11.1. Maintain, improve,
and develop tools to monitor
and evaluate natural and
3.3. Establish, acquire,
human-related habitat
manage, and monitor regional 3.3.11. Maintain, improve, and influences on manatee
protected area networks and develop tools to monitor and
ecology, abundance, and
manatee habitat
evaluate manatee habitat
distribution.
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3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

3. Protect, identify, evaluate,
and monitor manatee
habitats

Manatee population recovery and
growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee

1

3.3. Establish, acquire,
manage, and monitor regional 3.3.11. Maintain, improve, and 3.3.11.3. Evaluate impact of
protected area networks and develop tools to monitor and
changes in boat design and
manatee habitat
evaluate manatee habitat
boater behavior

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee

3

3.3. Establish, acquire,
manage, and monitor regional 3.3.11. Maintain, improve, and 3.3.11.4. Conduct a
protected area networks and develop tools to monitor and
comprehensive risk
manatee habitat
evaluate manatee habitat
assessment

growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs and to identify the tools

2

3.3. Establish, acquire,
manage, and monitor regional 3.3.11. Maintain, improve, and
protected area networks and develop tools to monitor and
manatee habitat
evaluate manatee habitat

3.3.11.2. Maintain, improve,
and develop tools to evaluate
the relationship between
boating activities and
watercraft-related mortality
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3. Protect, identify, evaluate,
and monitor manatee
habitats

3.4. Ensure that minimum
flows and levels are
established for surface waters
to protect resources of
importance to manatees
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3. Protect, identify, evaluate,
and monitor manatee
habitats
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4. Facilitate manatee recovery
through public awareness and 4.1. Identify target audiences
education
and key locations for outreach

3.5. Assess the need to revise
critical habitat

Manatee population recovery and
growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs
andpopulation
to identifyrecovery
the toolsand
Manatee
growth depend on maintaining the
availability of habitat suitable to
support a larger manatee
population. Manatee habitat needs
include: (1) ample food sources
(including submerged, floating, and
emergent vegetation); (2) warmwater refuges during cold winter
periods; (3) quiet, secluded areas for
calving and nursing; (4) mating and
resting areas; (5) safe travel
corridors connecting such areas;
and
(6) possibly fresh drinking water.
These resources are affected by
development in coastal and riverine
areas and by human activities in
waterways used by manatees.
Managers must protect the quality
and quantity of essential Methods
and means should be
improved/developed to understand
better and monitor the interactions
that take place between manatees,
manatee habitat, and humans. A
HWG should be convened to assess
needs and to identify the tools
Compliance with regulations and
management plans depends on
broad public support for manatee
recovery, which includes both
manatee and habitat protection
elements. Public support, in turn,
depends on an informed public who
understands manatee conservation
issues and the rationale behind
necessary regulatory and
management actions. Knowledge of
manatees, their habitat
requirements, general biology, and
protection measures can contribute
toward the minimization of manatee
disturbance, harassment, injury, and
mortality. This information must be
clear, consistent, concise, and
readily available to the general
public and target user groups. Many
manatee and habitat education
programs and materials are
produced and made available to
school systems as well as the
general public and user groups;
however, such efforts need to be
continually evaluated and updated.
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4.2. Develop, evaluate, and
4. Facilitate manatee recovery update public education and
through public awareness and outreach programs and
education
materials

4.2.1. Develop consistent and
up-to-date manatee boater
education courses/programs

5

4.2. Develop, evaluate, and
4. Facilitate manatee recovery update public education and
through public awareness and outreach programs and
education
materials

4.2.2. Publish and post manatee
protection zone information

5

4.3. Coordinate development
4. Facilitate manatee recovery of manatee awareness
through public awareness and programs and materials in
education
order to support recovery

Compliance with regulations and
management plans depends on
broad public support for manatee
recovery, which includes both
manatee and habitat protection
elements. Public support, in turn,
depends on an informed public who
understands manatee conservation
issues and the rationale behind
necessary regulatory and
management actions. Knowledge of
manatees, their habitat
requirements, general biology, and
protection measures can contribute
toward the minimization of manatee
disturbance, harassment, injury, and
mortality. This information must be
clear, consistent, concise, and
readily available to the general
public and target user groups. Many
manatee and habitat education
programs and materials are
produced and made available to
school systems as well as the
general public and user groups;
however, such efforts need to be
continually evaluated and updated.
Compliance with regulations and
management plans depends on
broad public support for manatee
recovery, which includes both
manatee and habitat protection
elements. Public support, in turn,
depends on an informed public who
understands manatee conservation
issues and the rationale behind
necessary regulatory and
management actions. Knowledge of
manatees, their habitat
requirements, general biology, and
protection measures can contribute
toward the minimization of manatee
disturbance, harassment, injury, and
mortality. This information must be
clear, consistent, concise, and
readily available to the general
public and target user groups. Many
manatee and habitat education
programs and materials are
produced and made available to
school systems as well as the
general public and user groups;
however, such efforts need to be
continually evaluated and updated.
Compliance with regulations and
management plans depends on
broad public support for manatee
recovery, which includes both
manatee and habitat protection
elements. Public support, in turn,
depends on an informed public who
understands manatee conservation
issues and the rationale behind
necessary regulatory and
management actions. Knowledge of
manatees, their habitat
requirements, general biology, and
protection measures can contribute
toward the minimization of manatee
disturbance, harassment, injury, and
mortality. This information must be
clear, consistent, concise, and
readily available to the general
public and target user groups. Many
manatee and habitat education
programs and materials are
produced and made available to
school systems as well as the
general public and user groups;
however, such efforts need to be
continually evaluated and updated.
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4. Facilitate manatee recovery 4.4. Develop consistent
through public awareness and manatee viewing and
education
approach guidelines
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4. Facilitate manatee recovery 4.5. Develop and implement a
through public awareness and coordinated media outreach
education
program
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4. Facilitate manatee recovery 4.6. Utilize the rescue,
through public awareness and rehabilitation, and release
education
program to educate the public

Compliance with regulations and
management plans depends on
broad public support for manatee
recovery, which includes both
manatee and habitat protection
elements. Public support, in turn,
depends on an informed public who
understands manatee conservation
issues and the rationale behind
necessary regulatory and
management actions. Knowledge of
manatees, their habitat
requirements, general biology, and
protection measures can contribute
toward the minimization of manatee
disturbance, harassment, injury, and
mortality. This information must be
clear, consistent, concise, and
readily available to the general
public and target user groups. Many
manatee and habitat education
programs and materials are
produced and made available to
school systems as well as the
general public and user groups;
however, such efforts need to be
continually evaluated and updated.
Compliance with regulations and
management plans depends on
broad public support for manatee
recovery, which includes both
manatee and habitat protection
elements. Public support, in turn,
depends on an informed public who
understands manatee conservation
issues and the rationale behind
necessary regulatory and
management actions. Knowledge of
manatees, their habitat
requirements, general biology, and
protection measures can contribute
toward the minimization of manatee
disturbance, harassment, injury, and
mortality. This information must be
clear, consistent, concise, and
readily available to the general
public and target user groups. Many
manatee and habitat education
programs and materials are
produced and made available to
school systems as well as the
general public and user groups;
however, such efforts need to be
continually evaluated and updated.
Compliance with regulations and
management plans depends on
broad public support for manatee
recovery, which includes both
manatee and habitat protection
elements. Public support, in turn,
depends on an informed public who
understands manatee conservation
issues and the rationale behind
necessary regulatory and
management actions. Knowledge of
manatees, their habitat
requirements, general biology, and
protection measures can contribute
toward the minimization of manatee
disturbance, harassment, injury, and
mortality. This information must be
clear, consistent, concise, and
readily available to the general
public and target user groups. Many
manatee and habitat education
programs and materials are
produced and made available to
school systems as well as the
general public and user groups;
however, such efforts need to be
continually evaluated and updated.
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Manatee 5 Year
Review (2007)

Recommended
future actions:

Factor A

5

Manatee 5 Year
Review (2007)

Recommended
future actions:

Factor A

5

Manatee 5 Year
Review (2007)

Recommended
future actions:

Factor A

5

Manatee 5 Year
Review (2007)

Recommended
future actions:

Factor A

5

Manatee 5 Year
Review (2007)

Recommended
future actions: Factor D and E

5

Manatee 5 Year
Review (2007)

Recommended
future actions: Factor D and E

5

Manatee 5 Year
Review (2007)

Recommended
future actions: Factor D and E

5

4. Facilitate manatee recovery 4.7. Educate state and federal
through public awareness and legislators about manatees
education
and manatee issues
1. Establish minimum flow
requirements to guarantee
sufficient manatee winter
habitat at key natural springs
and restore access to springs
in the St. Johns River
watershed, Homosassa
Springs, and other sites.
2. Develop and implement a
comprehensive management
strategy to address manatee
protection in the Ten
Thousand Islands National
Wildlife Refuge and
Everglades National Park.
3. Assess forage availability
near wintering sites to
determine the potential
carrying capacity of these
sites, assess the long-term
effect of habitat modification
on the population, and
manage accordingly.
4. Ensure that contingency
plans and cooperative
agreements with key industry
and government partners are
developed and utilized to
mitigate the adverse effects
of anticipated changes in
artificial sources of warm
water.
1. Propose regulations (in
consultation with the Corps of
Engineers and other Federal
agencies) pursuant to section
112(a) of the MMPA to
address direct, indirect, and
cumulative threats from
future development and
resolve conflicts with the
current consultation process
under section 7 of the ESA.
2. Ensure that the State of
Florida’s manatee
management plan will be
sufficient to control
watercraft injury and
mortality.
3. Ensure losses of power
plant warm water effluents
are adequately mitigated
through coordination/
consultation with EPA in
association with Clean Water
Act section 316 (b)
requirements for oncethrough cooling systems.

Compliance with regulations and
management plans depends on
broad public support for manatee
recovery, which includes both
manatee and habitat protection
elements. Public support, in turn,
depends on an informed public who
understands manatee conservation
issues and the rationale behind
necessary regulatory and
management actions. Knowledge of
manatees, their habitat
requirements, general biology, and
protection measures can contribute
toward the minimization of manatee
disturbance, harassment, injury, and
mortality. This information must be
clear, consistent, concise, and
readily available to the general
public and target user groups. Many
manatee and habitat education
programs and materials are
produced and made available to
school systems as well as the
general public and user groups;
however, such efforts need to be
continually evaluated and updated.
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Manatee 5 Year
Review (2007)

Recommended
future actions:

Section
4(b)(1)(A) ESA
Compliance

5

Manatee 5 Year
Review (2007)

Recommended
future actions:

Section
4(b)(1)(A) ESA
Compliance

5

Manatee 5 Year
Review (2007)

Recommended
future actions:

Section
4(b)(1)(A) ESA
Compliance

5

Manatee 5 Year
Review (2007)

Recommended
future actions:

Section
4(b)(1)(A) ESA
Compliance

5

Manatee 5 Year
Review (2007)

Recommended
future actions:

Section 4(c )(2)
ESA
Compliance

5

Atlantic Sturgeon

Atlantic Sturgeon

Acipenser
oxyrinchus
(=oxyrhynchus)
desotoi

Acipenser
oxyrinchus
(=oxyrhynchus)
desotoi
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AL, FL, LA, MS

1. Update the Florida
Manatee Recovery Plan and,
at a minimum, revise the
demographic recovery
criteria; as written, these
criteria are considered
inadequate (Section IIB2a).
Consider restructuring the
Florida Manatee Recovery
Team.
2. Continue to monitor the
status of Florida manatees
through surveys, photo
identification and genetics
research. New research on
population genetics in Florida
and in Puerto Rico is
underway, and we will
investigate whether manatees
in each of these areas could
be considered as distinct
populations when that
information becomes
available
3. Use the results of new
research to review and
update the scientific
information used in the
manatee Core Biological
Model, especially to gain a
better understanding of
manatee population dynamics
in southwest Florida.
4. Concurrent with actions 2
and 3, use updated
demographic information to
assess the effects of improved
State and Federal
management efforts since
2000.
1. Expedite the next Federal
status review and conduct it
in 2009-2010, when updated
adult survival rates will be
available. If the above issues
are satisfactorily addressed, it
may be most appropriate to
remove the manatee from
the list of threatened and
endangered species at the
Federal level and provide
protection under the MMPA
only.

4

1. Determine essential
ecosystems, identify essential
habitats, assess population
status, and refine life history
investigations in management
unit rivers

4

1. Determine essential
ecosystems, identify essential
habitats, assess population
status, and refine life history
investigations in management
unit rivers

1.1. Identify essential habitats
important to each life stage in
river basin and contiguous
estuarine and neritic waters.

1.1.1. Conduct and refine field
investigations to locate
important spawning, feeding,
and developmental habitats.

1.1. Identify essential habitats
important to each life stage in 1.1.2. Characterize riverine,
river basin and contiguous
estuarine, and neritic areas that
estuarine and neritic waters. provide essential habitat.

As an initial step to enhance the
long-term recovery of populations of
Gulf sturgeon, collection of basic
biological information is essential.
Without a clear understanding of life
history requirements, recovery
efforts are severely hampered.
Presently, lack of information in the
marine environment and sparse
information in the riverine
environment make it difficult to
adequatelycensuspopulationsortoimple
mentappropriaterecoveryactions.
Studiestoprovide this information
should be conducted as soon as
possible.
As an initial step to enhance the
long-term recovery of populations of
Gulf sturgeon, collection of basic
biological information is essential.
Without a clear understanding of life
history requirements, recovery
efforts are severely hampered.
Presently, lack of information in the
marine environment and sparse
information in the riverine
environment make it difficult to
adequatelycensuspopulationsortoimple
mentappropriaterecoveryactions.
Studiestoprovide this information
should be conducted as soon as
possible.

2

Tasks 1.1.1, 1.3.1, 2.5.1, and 1.5.1 can be
conducted concurrently. 2014 - NMFS
funded P. Allen. MSU, to identify natal
river usage in the Choctowhatchee Basin.
2015 - NMFS funded USGS to examine
YOY habitat usage. 2016 - NMFS funded
P. Allen, MSU, to identify natal river
usage in the Pearl River watershed.

2

Tasks 1.1.1 and 1.1.2 can be conducted
concurrently. 2016 - 2017: NMFS funded
FWC to examine juvenile recruitment
and migration patterns within the
Escambia and Yellow River Estuaries.
Telemetry and salinity data will be
collected to examine relationships
between salinity and habitat use.
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1. Determine essential
ecosystems, identify essential
habitats, assess population
status, and refine life history
investigations in management
unit rivers

1.2. Conduct life history
studies on the biological and
ecological requirements of
little known or inadequately
sampled life stages

4

1. Determine essential
ecosystems, identify essential
habitats, assess population
status, and refine life history
investigations in management 1.3. Survey, monitor and
unit rivers
model populations

4

1. Determine essential
ecosystems, identify essential
habitats, assess population
status, and refine life history
investigations in management
unit rivers

1.3.2. Develop population
models

4

1. Determine essential
ecosystems, identify essential
habitats, assess population
status, and refine life history
investigations in management 1.4. Continue experimental
unit rivers
culture of Gulf sturgeon

1.4.1. Continue culture of Gulf
sturgeon

4

1. Determine essential
ecosystems, identify essential
habitats, assess population
status, and refine life history 1.5. Identify genetic
investigations in management characteristics of wild and
unit rivers
hatchery-reared Gulf sturgeon

1.5.1. Conduct a Gulfwide
genetic assessment to
determine geographically
distinct management units.

1.3.1. Develop and implement
standardized population
sampling and monitoring
techniques.

As an initial step to enhance the
long-term recovery of populations of
Gulf sturgeon, collection of basic
biological information is essential.
Without a clear understanding of life
history requirements, recovery
efforts are severely hampered.
Presently, lack of information in the
marine environment and sparse
information in the riverine
environment make it difficult to
adequatelycensuspopulationsortoimple
mentappropriaterecoveryactions.
Studiestoprovide this information
should be conducted as soon as
possible.
As an initial step to enhance the
long-term recovery of populations of
Gulf sturgeon, collection of basic
biological information is essential.
Without a clear understanding of life
history requirements, recovery
efforts are severely hampered.
Presently, lack of information in the
marine environment and sparse
information in the riverine
environment make it difficult to
adequatelycensuspopulationsortoimple
mentappropriaterecoveryactions.
Studiestoprovide this information
should be conducted as soon as
possible.
As an initial step to enhance the
long-term recovery of populations of
Gulf sturgeon, collection of basic
biological information is essential.
Without a clear understanding of life
history requirements, recovery
efforts are severely hampered.
Presently, lack of information in the
marine environment and sparse
information in the riverine
environment make it difficult to
adequatelycensuspopulationsortoimple
mentappropriaterecoveryactions.
Studiestoprovide this information
should be conducted as soon as
possible.
As an initial step to enhance the
long-term recovery of populations of
Gulf sturgeon, collection of basic
biological information is essential.
Without a clear understanding of life
history requirements, recovery
efforts are severely hampered.
Presently, lack of information in the
marine environment and sparse
information in the riverine
environment make it difficult to
adequatelycensuspopulationsortoimple
mentappropriaterecoveryactions.
Studiestoprovide this information
should be conducted as soon as
possible.
As an initial step to enhance the
long-term recovery of populations of
Gulf sturgeon, collection of basic
biological information is essential.
Without a clear understanding of life
history requirements, recovery
efforts are severely hampered.
Presently, lack of information in the
marine environment and sparse
information in the riverine
environment make it difficult to
adequatelycensuspopulationsortoimple
mentappropriaterecoveryactions.
Studiestoprovide this information
should be conducted as soon as
possible.

2

Tasks 1.1.1, 1.1.2, and 1.2 can be
conducted concurrently

1

NMFS - 5-year telemetry study to
develop a mortality estimate completed
6/2015. UF funded to update the
assessment for FY16. Additional
equipment purchased for researchers to
continue telemetry study in FY16 (10
tags for each of the 7 rivers); all 70 tags
were distributed to researchers. 70 tags
purchased for 2017 field season to
continue telemetry study.

3

2016 - UF funded to develop an
individual-based population viability
model and an age-structured population
model for the Apalachicola River. UF
funded to update the mortality estimate
model.

3

3

Majority of samples and analyses
completed 1995. Will continue to
completion. 2015 - NMFS funded B.
Kreiser, USM, for storage of genetic
samples and continued analysis.
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2. Protect individuals,
2.1. Reduce or eliminate
populations and their habitats unauthorized take

2.1.1. Increase effectiveness
and enforcement of state and
federal take prohibitions

4

2. Protect individuals,
2.1. Reduce or eliminate
populations and their habitats unauthorized take

2.1.2. Reduce or eliminate
incidental mortality

4

2.2. Identify and eliminate
known or potentially harmful
chemical contaminants, and
water quantity and water
quality problems which could
2. Protect individuals,
impede recovery of Gulf
populations and their habitats sturgeon.

2.2.1. Identify potentially
harmful chemical contaminants
and water quality and quantity
changes associated with surface
water restrictions.

4

2.2. Identify and eliminate
known or potentially harmful
chemical contaminants, and
water quantity and water
quality problems which could
2. Protect individuals,
impede recovery of Gulf
populations and their habitats sturgeon.

2.2.2. Identify and eliminate
potentially harmful point and
non-point sources of chemical
contaminants.

4

2.2. Identify and eliminate
known or potentially harmful
chemical contaminants, and
water quantity and water
quality problems which could
2. Protect individuals,
impede recovery of Gulf
populations and their habitats sturgeon.

2.2.3. Assess selected
contaminant levels in Gulf
sturgeon from management
units.

4

2.2. Identify and eliminate
known or potentially harmful
chemical contaminants, and
water quantity and water
quality problems which could
2. Protect individuals,
impede recovery of Gulf
populations and their habitats sturgeon.

2.2.4. Identify and eliminate
known and potential impacts to
water quantity and quality
associated with existing and
proposed developments,
agricultural uses, and water
diversions in management
units.

In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.

2

Section 7 consultation will be conducted
under existing programs. Add.
Monitoring or law personnel may be
necessary.

1

2

Cost and time to complete year 2 efforts
will be dependent on information
collection in year 1

2

3

Study on adult fish across FL panhandle
completed 1994. Study on juvenile fish,
Suwannee River completed 1995.

2

Amount of effort will be determined by
outcome of task 2.2.1
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2.2. Identify and eliminate
known or potentially harmful
chemical contaminants, and
water quantity and water
quality problems which could
2. Protect individuals,
impede recovery of Gulf
populations and their habitats sturgeon.

2.2.5. Assess the relationship
between groundwater pumping
and reduction of groundwater
flows into management units,
and quantify loss of riverine
habitat related to reduced
groundwater in-flows.

4

2.2. Identify and eliminate
known or potentially harmful
chemical contaminants, and
water quantity and water
quality problems which could
2. Protect individuals,
impede recovery of Gulf
populations and their habitats sturgeon.

2.2.6. Conduct studies to
determine the effects of known
chemical contaminants in water
from management unit rivers
on Gulf sturgeon or a surrogate
species.

4

2.3. Develop a regulatory
and/or incentive framework
to ensure that essential
habitats, streamfiow, and
2. Protect individuals,
groundwater in-flows are
populations and their habitats protected.

2.3.1. Utilize existing
authorities to protect habitat
and, where inadequate,
recommend new incentives,
laws, and regulations.

4

2.3. Develop a regulatory
and/or incentive framework
to ensure that essential
habitats, streamfiow, and
2. Protect individuals,
groundwater in-flows are
populations and their habitats protected.

2.3.2. Identify, protect and/or
acquire appropriate land or
aquatic habitats on an
ecosystem approach.

4

2.4. Restore, enhance and
2. Protect individuals,
provide acces to essential
populations and their habitats habitats

2.4.1. Identify dam and lock
sites that offer the greatest
feasibility for successful
restoration of and to essential
habitats (i. e., up-river
spawning areas)

4

2.4. Restore, enhance and
2. Protect individuals,
provide acces to essential
populations and their habitats habitats

2.4.2. Evaluate, design, and
provide means for Gulf
sturgeon to bypass migration
restrictions within essential
habitats.

In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.

2

Mostly funded under the Tri-state Comp
Study - AL, GA, FL

3

WNFH & NBS may provide specimens for
the studies

1

3

ID conducted with other studies. Land
acquis. & water rights costs
undeterminable

2

3

FWS & NMFS funded under exist. Progs.
Studies conducted or infrastructure
funded by COE & FERC. May req.
Congress. auth. & non-Fed sponsor
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2.4. Restore, enhance and
2. Protect individuals,
provide acces to essential
populations and their habitats habitats

2.4.3. Operate and/or modify
dams to restore the benefits of
historical flow patterns and
processes of sedimentation.

4

2.4. Restore, enhance and
2. Protect individuals,
provide acces to essential
populations and their habitats habitats

2.4.4. Identify potential
modifications to specific
navigation projects to minimize
impacts which alter riverine
habitats or modify thermal or
substrate characteristics
of those habitats.

4

2.4. Restore, enhance and
2. Protect individuals,
provide acces to essential
populations and their habitats habitats

2.4.5. Restore the benefits of
natural riverine habitats

4

2.4. Restore, enhance and
2. Protect individuals,
provide acces to essential
populations and their habitats habitats

2.4.6. Seek optimum
consistency between the
purposes of federal and state
authorized reservoirs, flood
control projects, navigation
projects, hydropower projects,
and federal and state mandated
restorations of fish populations.

4

2.5.1. Evaluate the need to
stock hatchery-produced Gulf
2.5. Maintain genetic integrity sturgeon considering habitat
2. Protect individuals,
and diversity of wild and
suitability and current
populations and their habitats hatchery-reared stocks.
population status.

4

2.5.2. Develop policy and
2.5. Maintain genetic integrity guidelines for hatchery and
2. Protect individuals,
and diversity of wild and
culture operations related to
populations and their habitats hatchery-reared stocks.
stocking.

4

In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.
In efforts to recover listed species,
protection is the most obvious initial
step. By virtue of their I endangered
or threatened status, species may
not be able to sustain continuing
losses of individuals, and steps
should be taken immediately to
eliminate any known preventable
take.
Initial measures to protect
individuals, populations, and their
habitats can be strengthened or
reduced as new information is
collected.

3

Some funding under existing programs.
Project mod. Costs undeterm. May
require Congress. Authority & nonFederal sponsor.

2

Some funding under existing programs.
Proj. mod. Costs undetermined and may
require Congress. Author. & non-federal
sponsor

1

Work funded under existing programs.
Actual restoration costs undetermined.

2

Most agency related work funded under
existing programs

3

Tasks 1.1.1, 1.3.1, 2.5.1, and 1.5.1 can be
conducted concurrently

3

Conducting this effort will be dependent
on the outcome of 2.5.1
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3. Coordinate and facilitate
exchange of information on
Gulf sturgeon conservation
and recovery activities

3.1. Coordinate research and
recovery actions

3. Coordinate and facilitate
exchange of information on
Gulf sturgeon conservation
and recovery activities

3.2. Develop an effective
communication program or
network for obtaining and
disseminating information on
recovery actions and research
results.

3.3. Develop a non-scientific
constituency and public
information program directed
toward enhancing recovery
actions.
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3. Coordinate and facilitate
exchange of information on
Gulf sturgeon conservation
and recovery activities
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4. Implement recovery
program

4.1. Designate and fund a Gulf
sturgeon recovery lead office
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4. Implement recovery
program

4.2. Seek funding for Gulf
sturgeon recovery activities
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4. Implement recovery
program

4.3. Implement projects or
actions which will achieve
recovery plan objectives.

Any research and/or management
activities on fish species which
transcend jurisdictional boundaries
must be coordinated. Management
and recovery actions must be
consistent across the range of the
subspecies in order to be effective.
Gulf sturgeon recovery efforts will
be enhanced by the coordination of
activities and exchange of
information regarding the biology
and management of all sturgeon
species.
Any research and/or management
activities on fish species which
transcend jurisdictional boundaries
must be coordinated. Management
and recovery actions must be
consistent across the range of the
subspecies in order to be effective.
Gulf sturgeon recovery efforts will
be enhanced by the coordination of
activities and exchange of
information regarding the biology
and management of all sturgeon
species.
Any research and/or management
activities on fish species which
transcend jurisdictional boundaries
must be coordinated. Management
and recovery actions must be
consistent across the range of the
subspecies in order to be effective.
Gulf sturgeon recovery efforts will
be enhanced by the coordination of
activities and exchange of
information regarding the biology
and management of all sturgeon
species.
Existing budgets of involved
agencies and other parties are not
capable of fully funding the Gulf
sturgeonrecoveryplan. Competition
for funding under the ESA is
intense, partly due to the low level
of appropriations to the program and
the increasing number of listed
species. In order to assure that
actions which would result in
recovery of the Gulf sturgeon are
implemented, funding for activities
must be secured and a designated
lead recovery office must be
identified. Involvement of NGOs,
and universities should be solicited.
Existing budgets of involved
agencies and other parties are not
capable of fully funding the Gulf
sturgeonrecoveryplan. Competition
for funding under the ESA is
intense, partly due to the low level
of appropriations to the program and
the increasing number of listed
species. In order to assure that
actions which would result in
recovery of the Gulf sturgeon are
implemented, funding for activities
must be secured and a designated
lead recovery office must be
identified. Involvement of NGOs,
and universities should be solicited.
Existing budgets of involved
agencies and other parties are not
capable of fully funding the Gulf
sturgeonrecoveryplan. Competition
for funding under the ESA is
intense, partly due to the low level
of appropriations to the program and
the increasing number of listed
species. In order to assure that
actions which would result in
recovery of the Gulf sturgeon are
implemented, funding for activities
must be secured and a designated
lead recovery office must be
identified. Involvement of NGOs,
and universities should be solicited.

3

Funding for biennial workshops

3

Funding for producing and distributing
quarterly newsletters

3

2014 - Sturgeon stranding network
developed with signs, phone number,
and internet information. 2015 SCUTES
outreach materials obtained. 2016 Outreach materials developed to
highlight the importance of estuarine
habitat for Gulf sturgeon.

3

All years' costs are FWS; Majority of
funding provided under other recovery
actions

2

Funding under existing programs. FY15NMFS funded Mote marine Lab to
develop a sex ID procedure.

2

Individual project funding ID elsewhere
in schedule
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4. Implement recovery
program

4.4. Develop and implement a
program to monitor
population levels and habitat
conditions of known
populations in the
management units as well as
newly discovered, introduced,
or expanding populations.

AL, FL, LA, MS

4

Future actions
needed:

4

5.1. Assess overall success of
the recovery program and
5. Monitor recovery program recommend action
1. Standardization of survey
and monitoring protocols
needs to be established in
order to assess the status of
Gulf sturgeon populations
across the range. Specific
sampling metrics need to be
set for inter-basin comparison
of population trends.
Emerging technologies that
would allow remote sensing
or counting of sturgeon as
they migrate into rivers
should be explored. Care
should be taken when
determining a sampling
protocol to allow ample
opportunity to the researcher
to conduct unique
investigations along with
census. Results of these
surveys should be reported in
a standard fashion to the
Services so that population
trends can be determined and
monitored. Posting of data to

4

2. A better understanding of
some basic life history
characteristics (habitat needs,
energetics, and pollution
impacts) would greatly assist
in predicting impacts of
threats, and understanding
population dynamics. Surveys
across the geographic range
to update population
estimates, particularly in the
western portion of the
geographic range would assist
in determining species status
and population trends.

4

3. Early life stage survival has
emerged as a relatively
sensitive variable in the agestructured population models
developed for the Gulf
sturgeon (2001), but no
studies have yet attempted to
measure it in the field.
Developing methods that
would estimate annual
survival rates from egg to age
3 could contribute
information vital to
understanding limiting factors
and facilitating recovery.

Future actions
needed:

Future actions
needed:

Existing budgets of involved
agencies and other parties are not
capable of fully funding the Gulf
sturgeonrecoveryplan. Competition
for funding under the ESA is
intense, partly due to the low level
of appropriations to the program and
the increasing number of listed
species. In order to assure that
actions which would result in
recovery of the Gulf sturgeon are
implemented, funding for activities
must be secured and a designated
lead recovery office must be
identified. Involvement of NGOs,
and universities should be solicited.
A recovery plan benefits a species
only if it is implemented. The plan
and its implementation must be
strong enough to provide adequate
guidance to species managers but be
flexible enough so that it may be
changed or revised to recover the
species. In addition, the FWS and NMFS
are required by Congress to track the
status of all listed species and the
implementation of recovery plans,
financial expenditures for each species
or clusters of species, and status of
recovered species.

3

3

All years' costs are FWS. 2014 NMFS/FWS joint meeting to assess
recovery plan and develop
recommendations for new approach.

Atlantic Sturgeon 5
Year Review (2009)

Atlantic Sturgeon 5
Year Review (2009)

Loggerhead Sea Turtle Caretta caretta

Loggerhead Sea Turtle Caretta caretta

Future actions
needed:

Future actions
needed:

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

4

4. Communication with
individual states responsible
for issuing Gulf sturgeon
research permits should
improve. The states have
permitting authority (56 FR
49658; September 30, 1991)
and no annual reporting to
the Services is required.
Summary information
regarding permits granted,
along with a description of
the action would greatly assist
the Services in tracking
research and recovery.
Adding Gulf sturgeon to ESA
Section 6 agreements with
the states would facilitate
such annual reporting while
providing potential funding
for state research and
management activities.

4

5. Additional analyses to
determine genetic structure
are essential to understand
population structure.
Archived tissue samples need
to be analyzed and additional
samples need to be collected
to ensure adequate
representation of each river
with a known reproducing
population. Genetic data
along with tagging returns
need to be analyzed to
determine distinctiveness and
effective population structure
of Gulf sturgeon.

5

1. Determine demographic
parameters, refine population
genetic structure, and
monitor distribution,
1.1. Monitor and refine
abundance, and trends.
population genetic structure

1.1.1. Refine geographic
boundaries of recovery units

5

1. Determine demographic
parameters, refine population
genetic structure, and
monitor distribution,
1.1. Monitor and refine
abundance, and trends.
population genetic structure

1.1.2. Monitor population
genetic structure on foraging
grounds

Current research on genetic markers
in loggerheads that nest in the
southeast
U.S. suggests four distinct nesting
assemblages based on analysis of
haplotypes from mtDNA. The
geographic boundaries of U.S.
recovery units may need to be
refined in order to correctly apply
population status assessments,
threats assessments, and recovery
actions. Genetic analyses, including
continuous spatial sampling of
nesting females, are needed to fully
describe spatial population structure
throughout the loggerhead’s Atlantic
nesting range and to identify
recovery unit boundaries based on
breakpoints in nesting occurrence
and nesting female relatedness. To
fully describe nesting female
relatedness, additional analyses are
needed using the non-coding
regions of the mtDNA genome and
more precise analyses of nuclear
DNA using microsatellite
techniques.
To effectively manage sea turtle
populations and determine the
efficacy of nest protection activities,
we need to determine the origin of
juvenile and subadult turtles. Such
knowledge could be critical if
progeny from specific nesting
beaches exhibit different behavior,
movements, or foraging ranges than
turtles from other beaches. Such
differences could result in high
mortality in some nesting
populations and low mortality rates
in other populations.

2

2

Loggerhead Sea Turtle Caretta caretta
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TX
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1. Determine demographic
parameters, refine population
genetic structure, and
monitor distribution,
1.1. Monitor and refine
abundance, and trends.
population genetic structure

1. Determine demographic
parameters, refine population
genetic structure, and
1.2. Monitor nesting
monitor distribution,
abundance and trends by
abundance, and trends.
recovery unit

1. Determine demographic
parameters, refine population
genetic structure, and
1.2. Monitor nesting
monitor distribution,
abundance and trends by
abundance, and trends.
recovery unit

1.1.3. Develop new techniques
for refining population genetic
structure

Rapidly evolving techniques for
analyzing genetic data provide
increasing resolution of population
structure. Analysis of nuclear DNA
(microsatellites), representing both
male and female contributions to
date, suggests that males from
particular subpopulation units mate
with females from other
subpopulation units producing a
homogeneous population at the
nuclear DNA level. Genetic
analyses of paternity have also
shown that females mate with
multiple males
(eggs in an individual nest have one
to three fathers). It is not yet known
how
many males contribute to the
nesting within a rookery. It is
possible that future genetic analyses
will reveal even more detailed
population structure.

3

1.2.1. Maintain and/or adopt
standardized criteria for on-theground nesting surveys.

Nesting surveys are undertaken on
the majority of loggerhead nesting
beaches in the U.S. and on the
major loggerhead nesting beaches
in Mexico. However, in the past,
beach coverage from year to year
varied, as did the frequency of
surveys, experience and training of
surveyors, and data reporting.
Consequently, nesting survey data
did not represent regionwide nesting
population trends. Survey data
should be derived from observations
of tracks and other nesting signs left
on beaches by sea turtles. Species
identifications and determinations of
nesting or non-nesting emergences
should be based on evaluations of
features of tracks and nests (e.g.,
track configuration, size of the body
pit) as described by Pritchard et al.
(1983) and Schroeder and Murphy
(1999).

2

1.2.2. Continue to monitor
trends in nesting and nonnesting emergeces on
index/standardized beaches

Nesting surveys are undertaken on
the majority of loggerhead nesting
beaches in the U.S. and on the
major loggerhead nesting beaches
in Mexico. However, in the past,
beach coverage from year to year
varied, as did the frequency of
surveys, experience and training of
surveyors, and data reporting.
Consequently, nesting survey data
did not represent regionwide nesting
population trends. Survey data
should be derived from observations
of tracks and other nesting signs left
on beaches by sea turtles. Species
identifications and determinations of
nesting or non-nesting emergences
should be based on evaluations of
features of tracks and nests (e.g.,
track configuration, size of the body
pit) as described by Pritchard et al.
(1983) and Schroeder and Murphy
(1999).

1
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1. Determine demographic
parameters, refine population
genetic structure, and
1.2. Monitor nesting
monitor distribution,
abundance and trends by
abundance, and trends.
recovery unit

1. Determine demographic
parameters, refine population
genetic structure, and
1.2. Monitor nesting
monitor distribution,
abundance and trends by
abundance, and trends.
recovery unit

1. Determine demographic
parameters, refine population
genetic structure, and
1.2. Monitor nesting
monitor distribution,
abundance and trends by
abundance, and trends.
recovery unit

1. Determine demographic
parameters, refine population
genetic structure, and
monitor distribution,
1.3. Monitor in-water
abundance, and trends.
population abundance trends

1.2.3. Incorporate
index/standardized nesting
survey protocols on additional
beaches to fully represent
recovery units.

Nesting surveys are undertaken on
the majority of loggerhead nesting
beaches in the U.S. and on the
major loggerhead nesting beaches
in Mexico. However, in the past,
beach coverage from year to year
varied, as did the frequency of
surveys, experience and training of
surveyors, and data reporting.
Consequently, nesting survey data
did not represent regionwide nesting
population trends. Survey data
should be derived from observations
of tracks and other nesting signs left
on beaches by sea turtles. Species
identifications and determinations of
nesting or non-nesting emergences
should be based on evaluations of
features of tracks and nests (e.g.,
track configuration, size of the body
pit) as described by Pritchard et al.
(1983) and Schroeder and Murphy
(1999).

2

1.2.4. Monitor annual nesting
and non-nesting emergences
on non-index/nonstandardized beaches as
extensively as possible.

Nesting surveys are undertaken on
the majority of loggerhead nesting
beaches in the U.S. and on the
major loggerhead nesting beaches
in Mexico. However, in the past,
beach coverage from year to year
varied, as did the frequency of
surveys, experience and training of
surveyors, and data reporting.
Consequently, nesting survey data
did not represent regionwide nesting
population trends. Survey data
should be derived from observations
of tracks and other nesting signs left
on beaches by sea turtles. Species
identifications and determinations of
nesting or non-nesting emergences
should be based on evaluations of
features of tracks and nests (e.g.,
track configuration, size of the body
pit) as described by Pritchard et al.
(1983) and Schroeder and Murphy
(1999).

3

1.2.5. Conduct periodic
censuses of recovery units to
obtain total nest counts and
geographic distribution of
nesting.

Nesting surveys are undertaken on
the majority of loggerhead nesting
beaches in the U.S. and on the
major loggerhead nesting beaches
in Mexico. However, in the past,
beach coverage from year to year
varied, as did the frequency of
surveys, experience and training of
surveyors, and data reporting.
Consequently, nesting survey data
did not represent regionwide nesting
population trends. Survey data
should be derived from observations
of tracks and other nesting signs left
on beaches by sea turtles. Species
identifications and determinations of
nesting or non-nesting emergences
should be based on evaluations of
features of tracks and nests (e.g.,
track configuration, size of the body
pit) as described by Pritchard et al.
(1983) and Schroeder and Murphy
(1999).

2

1.3.1. Establish a network of
index in-water study sites
across the range of all habitats
(neritic and oceanic) and
develop sampling protocols to
estimate indices of abundance
and determine trends.

A network of index in-water study
sites representing all loggerhead life
stages
across neritic and oceanic habitats
is needed to monitor population
trends.
While sampling methods (e.g.,
tangle nets, hand capture, trawl
capture) do not have to be
standardized among studies,
consistent sampling protocols within
studies need to be developed.
Additionally, a repository must be
identified to maintain annual survey
data such that comprehensive trend
analyses can be conducted across
the range of the species.

2
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1. Determine demographic
parameters, refine population
genetic structure, and
monitor distribution,
1.3. Monitor in-water
abundance, and trends.
population abundance trends

1.3.2. Evaluate, improve,
maintain, and expand in-water
surveys at index sites to
estimate indices of abundance
and determine trends.

5

1. Determine demographic
parameters, refine population
genetic structure, and
monitor distribution,
1.3. Monitor in-water
abundance, and trends.
population abundance trends

1.3.3. Develop sampling
protocols for conducting largescale in-water surveys to
estimate indices of abundance
and determine trends.

5

1. Determine demographic
parameters, refine population
genetic structure, and
monitor distribution,
1.3. Monitor in-water
abundance, and trends.
population abundance trends

1.3.4. Implement large-scale inwater surveys to estimate
indices of abundance and
determine trends.

5

1. Determine demographic
parameters, refine population
genetic structure, and
1.4. Determine geographic
monitor distribution,
distribution patterns of inabundance, and trends.
water populations

1.4.1. Develop and maintain a
comprehensive GIS database of
distribution and abundance.

Approximately 15 to 20 in-water
sites are currently sampled, at
varying effort
levels, to collect information on
loggerheads. An evaluation of these
existing sampling sites is needed to
determine their ability to contribute
to long-term population trend
analyses. As necessary, efforts
should be undertaken to improve
and/or expand these sampling
efforts to ensure that resulting data
will contribute to the overall effort of
population monitoring. The
maintenance of these sampling
programs over the long-term is
critical to their success.
Large-scale surveys to estimate
loggerhead abundance and to
monitor
population trends are needed in
conjunction with smaller-scale index
site monitoring. An evaluation of
large-scale survey techniques for
sea turtles (e.g., aerial, shipboard,
etc.) should be conducted, perhaps
through a workshop forum, to
thoroughly assess the feasibility,
cost, and likelihood of success of
the different techniques. Specific
sampling protocols and sampling
regimes should be developed to
ensure success.
Large-scale surveys to estimate
loggerhead abundance and to
monitor
population trends should be
implemented in a timely manner
following the development of
sampling protocols. Regular
evaluations of the effectiveness of
these survey techniques and the
applicability of results to monitoring
recovery
should be conducted. As with
smaller scale index surveys,
maintaining these
sampling programs over the longterm is critical to their success.
The use of spatial analysis tools is
an extremely valuable and
ultimately cost
effective way of identifying
distribution patterns and
incorporating this
information into conservation
strategies and actions. A
comprehensive GIS database,
incorporating all available
information on loggerhead
distribution and
abundance should be developed,
maintained, and made available to
facilitate effective management
decisions.

1.4.2. Determine migratory
pathways for all life history
stages

Tag recapture data provide point-topoint information on movements of
loggerheads away from nesting
beaches, from foraging areas to
nesting beaches, or from one
foraging area to another. More
recent satellite tagging technologies
provide higher resolution location
information on movements of
loggerheads in marine habitats, at
both large and small scales. The
effective integration and analysis of
turtle movement data with
oceanographic data in a GIS format
is critical to understanding and
predicting movements and habitat
use. These technologies, when fully
exploited, will ultimately result in
more effective and targeted
conservation strategies and actions.

5

1. Determine demographic
parameters, refine population
genetic structure, and
1.4. Determine geographic
monitor distribution,
distribution patterns of inabundance, and trends.
water populations
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1

Linked to 133

2

Planned: Linked to 29
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1. Determine demographic
parameters, refine population
genetic structure, and
1.5. Determine and monitor
1.5.1. Adopt standardized
monitor distribution,
female reproductive output by hatchling production
abundance, and trends.
recovery unit
assessment criteria.

To understand sea turtle nest
productivity, it is necessary to
determine the number of eggs laid,
the number of eggs that successfully
hatch (hatching success), and the
number of hatchlings that
successfully emerge from nests
(emerging success). Monitoring
changes in these numbers over time
will allow for decisions to be made
on management actions that may be
needed to address problems.
Knowing the remigration interval
(interval between nesting seasons)
and the clutch frequency (number of
clutches laid by an individual in a
nesting season) of females allows
us to assess the status of a nesting
population by allowing us to
estimate the total number of mature
females in a population. To convert
the number of nesting females per
year to the total number of
reproductively active females in a
population, the average remigration
interval and clutch frequency must
be known.

2

1. Determine demographic
parameters, refine population
genetic structure, and
1.5. Determine and monitor
monitor distribution,
female reproductive output by
abundance, and trends.
recovery unit

1.5.2. Implement annual
assessments of hatchling
production using standardized
criteria.

To understand sea turtle nest
productivity, it is necessary to
determine the number of eggs laid,
the number of eggs that successfully
hatch (hatching success), and the
number of hatchlings that
successfully emerge from nests
(emerging success). Monitoring
changes in these numbers over time
will allow for decisions to be made
on management actions that may be
needed to address problems.
Knowing the remigration interval
(interval between nesting seasons)
and the clutch frequency (number of
clutches laid by an individual in a
nesting season) of females allows
us to assess the status of a nesting
population by allowing us to
estimate the total number of mature
females in a population. To convert
the number of nesting females per
year to the total number of
reproductively active females in a
population, the average remigration
interval and clutch frequency must
be known.
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1. Determine demographic
parameters, refine population
genetic structure, and
1.5. Determine and monitor
monitor distribution,
female reproductive output by 1.5.3. Determine and monitor
abundance, and trends.
recovery unit
clutch frequency

To understand sea turtle nest
productivity, it is necessary to
determine the number of eggs laid,
the number of eggs that successfully
hatch (hatching success), and the
number of hatchlings that
successfully emerge from nests
(emerging success). Monitoring
changes in these numbers over time
will allow for decisions to be made
on management actions that may be
needed to address problems.
Knowing the remigration interval
(interval between nesting seasons)
and the clutch frequency (number of
clutches laid by an individual in a
nesting season) of females allows
us to assess the status of a nesting
population by allowing us to
estimate the total number of mature
females in a population. To convert
the number of nesting females per
year to the total number of
reproductively active females in a
population, the average remigration
interval and clutch frequency must
be known.
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To understand sea turtle nest
productivity, it is necessary to
determine the number of eggs laid,
the number of eggs that successfully
hatch (hatching success), and the
number of hatchlings that
successfully emerge from nests
(emerging success). Monitoring
changes in these numbers over time
will allow for decisions to be made
on management actions that may be
needed to address problems.
Knowing the remigration interval
(interval between nesting seasons)
and the clutch frequency (number of
clutches laid by an individual in a
nesting season) of females allows
us to assess the status of a nesting
population by allowing us to
estimate the total number of mature
females in a population. To convert
the number of nesting females per
year to the total number of
reproductively active females in a
population, the average remigration
interval and clutch frequency must
be known.

1. Determine demographic
parameters, refine population
genetic structure, and
1.5. Determine and monitor
monitor distribution,
female reproductive output by 1.5.4. Determine and monitor
abundance, and trends.
recovery unit
remigration interval

5

1. Determine demographic
parameters, refine population
genetic structure, and
1.5. Determine and monitor
monitor distribution,
female reproductive output by 1.5.5. Determine female
abundance, and trends.
recovery unit
reproductive lifespan

5

1. Determine demographic
parameters, refine population
genetic structure, and
1.6. Determine and monitor
monitor distribution,
demographic parameters at
abundance, and trends.
index in-water sites

1.6.1. Develop sampling and
data collection protocols for
demographic parameters.

1.6.1.1. Refine and develop
techniques for determining
sex ratios

To understand sea turtle nest
productivity, it is necessary to
determine the number of eggs laid,
the number of eggs that successfully
hatch (hatching success), and the
number of hatchlings that
successfully emerge from nests
(emerging success). Monitoring
changes in these numbers over time
will allow for decisions to be made
on management actions that may be
needed to address problems.
Knowing the remigration interval
(interval between nesting seasons)
and the clutch frequency (number of
clutches laid by an individual in a
nesting season) of females allows
us to assess the status of a nesting
population by allowing us to
estimate the total number of mature
females in a population. To convert
the number of nesting females per
year to the total number of
reproductively active females in a
population, the average remigration
interval and clutch frequency must
be known.
Monitoring population trends and
developing indices of abundance at
in-water sites provides information
on whether populations are stable,
increasing, or declining, but does
not provide information on the
causes behind these observed
population trends. Monitoring
demographic parameters at in-water
sites can provide information on
potential causes for changes in
population trends and may provide
early warning signals of impending
population declines. Concurrent with
a large-scale index in-water
sampling program aimed at
monitoring population trends, data
on demographic parameters that
can be monitored over the long-term
and compared among index sites
should be collected.
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1. Determine demographic
parameters, refine population
genetic structure, and
1.6. Determine and monitor
monitor distribution,
demographic parameters at
abundance, and trends.
index in-water sites

1.6.1. Develop sampling and
data collection protocols for
demographic parameters.

1.6.1.2. Refine and develop
aging techniques

5

1. Determine demographic
parameters, refine population
genetic structure, and
1.6. Determine and monitor
monitor distribution,
demographic parameters at
abundance, and trends.
index in-water sites

1.6.1. Develop sampling and
data collection protocols for
demographic parameters.

1.6.1.3. Determine somatic
growth rates and evaluate
sources of variation

5

1. Determine demographic
parameters, refine population
genetic structure, and
1.6. Determine and monitor
monitor distribution,
demographic parameters at
abundance, and trends.
index in-water sites

1.6.1. Develop sampling and
data collection protocols for
demographic parameters.

1.6.1.4. Determine agespecific survival probabilities

5

1. Determine demographic
parameters, refine population
genetic structure, and
1.6. Determine and monitor
monitor distribution,
demographic parameters at
abundance, and trends.
index in-water sites

1.6.1. Develop sampling and
data collection protocols for
demographic parameters.

1.6.1.5. Determine age at
sexual maturity for females

Monitoring population trends and
developing indices of abundance at
in-water sites provides information
on whether populations are stable,
increasing, or declining, but does
not provide information on the
causes behind these observed
population trends. Monitoring
demographic parameters at in-water
sites can provide information on
potential causes for changes in
population trends and may provide
early warning signals of impending
population declines. Concurrent with
a large-scale index in-water
sampling program aimed at
monitoring population trends, data
on demographic parameters that
can be monitored over the long-term
and compared among index sites
should be collected.
Monitoring population trends and
developing indices of abundance at
in-water sites provides information
on whether populations are stable,
increasing, or declining, but does
not provide information on the
causes behind these observed
population trends. Monitoring
demographic parameters at in-water
sites can provide information on
potential causes for changes in
population trends and may provide
early warning signals of impending
population declines. Concurrent with
a large-scale index in-water
sampling program aimed at
monitoring population trends, data
on demographic parameters that
can be monitored over the long-term
and compared among index sites
should be collected.
Monitoring population trends and
developing indices of abundance at
in-water sites provides information
on whether populations are stable,
increasing, or declining, but does
not provide information on the
causes behind these observed
population trends. Monitoring
demographic parameters at in-water
sites can provide information on
potential causes for changes in
population trends and may provide
early warning signals of impending
population declines. Concurrent with
a large-scale index in-water
sampling program aimed at
monitoring population trends, data
on demographic parameters that
can be monitored over the long-term
and compared among index sites
should be collected.
Monitoring population trends and
developing indices of abundance at
in-water sites provides information
on whether populations are stable,
increasing, or declining, but does
not provide information on the
causes behind these observed
population trends. Monitoring
demographic parameters at in-water
sites can provide information on
potential causes for changes in
population trends and may provide
early warning signals of impending
population declines. Concurrent with
a large-scale index in-water
sampling program aimed at
monitoring population trends, data
on demographic parameters that
can be monitored over the long-term
and compared among index sites
should be collected.
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1. Determine demographic
parameters, refine population
genetic structure, and
1.6. Determine and monitor
monitor distribution,
demographic parameters at
abundance, and trends.
index in-water sites

1.6.1. Develop sampling and
data collection protocols for
demographic parameters.
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1. Determine demographic
parameters, refine population
genetic structure, and
1.6. Determine and monitor
monitor distribution,
demographic parameters at
abundance, and trends.
index in-water sites

1.6.2. Implement sampling and
data collection protocols at
index in-water sites

5

5

1.6.1.6. Determine age at
sexual maturity, reproductive
frequency, and reproductive
lifespan for males

Monitoring population trends and
developing indices of abundance at
in-water sites provides information
on whether populations are stable,
increasing, or declining, but does
not provide information on the
causes behind these observed
population trends. Monitoring
demographic parameters at in-water
sites can provide information on
potential causes for changes in
population trends and may provide
early warning signals of impending
population declines. Concurrent with
a large-scale index in-water
sampling program aimed at
monitoring population trends, data
on demographic parameters that
can be monitored over the long-term
and compared among index sites
should be collected.
Monitoring population trends and
developing indices of abundance at
in-water sites provides information
on whether populations are stable,
increasing, or declining, but does
not provide information on the
causes behind these observed
population trends. Monitoring
demographic parameters at in-water
sites can provide information on
potential causes for changes in
population trends and may provide
early warning signals of impending
population declines. Concurrent with
a large-scale index in-water
sampling program aimed at
monitoring population trends, data
on demographic parameters that
can be monitored over the long-term
and compared among index sites
should be collected.

3

2

1. Determine demographic
parameters, refine population
genetic structure, and
1.7. Maintain and improve the
monitor distribution,
Sea Turtle Stranding and
1.7.1. Maintain the Sea Turtle
abundance, and trends.
Salvage Network
Stranding and Salvage Network.

The Sea Turtle Stranding and
Salvage Network (STSSN) was
established in 1980 to collect
information on and document
strandings of sea turtles along the
U.S. Atlantic and Gulf coasts. The
network encompasses the coastal
areas of the 18-state region from
Maine through Texas, and includes
portions of the U.S. Caribbean. Data
are compiled through the efforts of
network participants who document
sea turtle strandings in their
respective areas and contribute
those data to the centralized STSSN
database. Stranding survey data are
less comprehensive outside the U.S.

1

1. Determine demographic
parameters, refine population
genetic structure, and
1.7. Maintain and improve the 1.7.2. Implement
monitor distribution,
Sea Turtle Stranding and
improvements to the Sea Turtle
abundance, and trends.
Salvage Network
Stranding and Salvage Network.

The Sea Turtle Stranding and
Salvage Network (STSSN) was
established in 1980 to collect
information on and document
strandings of sea turtles along the
U.S. Atlantic and Gulf coasts. The
network encompasses the coastal
areas of the 18-state region from
Maine through Texas, and includes
portions of the U.S. Caribbean. Data
are compiled through the efforts of
network participants who document
sea turtle strandings in their
respective areas and contribute
those data to the centralized STSSN
database. Stranding survey data are
less comprehensive outside the U.S.
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1. Determine demographic
parameters, refine population
genetic structure, and
monitor distribution,
abundance, and trends.

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

1.8. Maintain and enhance
centralized administration and
coordination of tagging
programs.

A database exists to archive flipper
tag series used by researchers
[http://accstr.ufl.edu/taginv.html],
although not all researchers have
provided their tag series.
Maintenance and expansion of this
database should be supported. A
similar database needs to be
maintained for PIT tags.
Compatability issues among PIT tag
readers and PIT tags need to be
considered and addressed, in
addition to standardized placement
of PIT tags on turtles.
In addition to the tag series
database, a centralized turtle
tagging database, including all
tagging data, would substantially
benefit loggerhead management
and should be pursued. Major
challenges to establishing such a
database include the reluctance of
individuals to provide their data,
appropriate protection against
unethical use of data, and support
for the demanding curatorial work
that would be required.

3

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1.1. Conduct periodic reviews
of existing state and FWS
criteria for sand placement
projects and modify as
necessary.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

3

2.1.2. Minimize the effects of
beach and dune sand
placement projects on
loggerheads.

2.1.2.1. Ensure all beach sand
placement projects are in
compliance with state and
FWS criteria.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

2

2.1.2.2. Establish protocols for
removing sand that is
determined to have not met
sand suitability requirements.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

3

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1.2. Minimize the effects of
beach and dune sand
placement projects on
loggerheads.
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2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1.2. Minimize the effects of
beach and dune sand
placement projects on
loggerheads.

2.1.3. Ensure sand compaction
levels following beach sand
placement do not hinder sea
turtle nesting or hatchling
productivity.

2.1.3. Ensure sand compaction
levels following beach sand
placement do not hinder sea
turtle nesting or hatchling
productivity.

2.1.3. Ensure sand compaction
levels following beach sand
placement do not hinder sea
turtle nesting or hatchling
productivity.

2.1.2.3. Evaluate the effects of
dredging of nearshore ebb
tidal shoals on adjacent
nesting habitat.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

3

2.1.3.1. Evaluate sand
compaction levels on native
beaches for all recovery units
to determine thresholds for
tilling.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

3

2.1.3.2. Investigate alternative
methods for monitoring sand
compaction.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

3

2.1.3.3. Implement tilling as a
means of softening compacted
beaches.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

2
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protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1.4. Implement escarpment
leveling and/or profile
adjustment on constructed
beaches as needed.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

2

2.1.5. Ensure sediment grain
size, composition, sorting, and
color are compatible with
native beaches.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

2

2.1.6.1. Conduct research on
2.1.6. Ensure sediment sources contaminant levels of
do not contain contaminants
sediment sources and their
that impact sea turtle nests.
effects on loggerheads.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

3

2.1.6.2. Evaluate and revise, if
necessary, current Federal
guidelines for contaminant
2.1.6. Ensure sediment sources levels of sediment sources to
do not contain contaminants
ensure compatibility with
that impact sea turtle nests.
loggerhead development.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

3
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2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.1.6.3. Conduct statistically
valid sampling of borrow
sediments for contaminants
(pre- and post-construction)
and ensure sediment sources
2.1.6. Ensure sediment sources do not exceed existing Federal
do not contain contaminants
guidelines for contaminant
that impact sea turtle nests.
levels.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

3

2.1.7. Design and evaluate
beach construction profiles to
more closely mimic natural
beaches.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

2

2.1.8. Re-establish natural dune
structure and native vegetation
during sand placement
projects.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

2

2.1.9. Monitor and assess the
effects of beach and dune sand 2.1.9.1. Monitor suitability of
placement projects on
post-construction beaches for
loggerhead nesting.
nesting.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

3
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2. Assess, monitor, and
protect habitats
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protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2.1. Ensure beach sand
placement projects are
conducted in a manner that
accommodates loggerhead
needs and does not degrade
or eliminate nesting habitat.

2.2. Minimize degradation of
nesting habitat from barriers
to nesting.

2.2. Minimize degradation of
nesting habitat from barriers
to nesting.

2.2. Minimize degradation of
nesting habitat from barriers
to nesting.

2.2. Minimize degradation of
nesting habitat from barriers
to nesting.

2.1.9.2. Develop and maintain
an inventory of beach and
dune sand placement projects
2.1.9. Monitor and assess the
and periodically assess the
effects of beach and dune sand cumulative effects of these
placement projects on
projects on loggerhead nesting
loggerhead nesting.
and hatchling production.

Beach sand placement projects
(e.g., beach nourishment, beach
restoration, inlet sand bypassing) in
the U.S. may increase sea turtle
nesting habitat if the placed
sediment is highly compatible (i.e.,
grain size, shape, color,
composition, etc.) with naturally
occurring beach sediments in the
area, and compaction and
escarpment remediation measures
are incorporated into the project. In
addition, a constructed beach that is
designed and engineered to mimic a
natural beach system may be
temporarily more stable than the
eroding one it replaces, thereby
benefiting sea turtles.

3

2.2.1. Categorize and inventory
all beach armoring, shoreline
stabilization structures, and all
other barriers to nesting to
establish baseline levels and
develop a GIS.

Coastal development, coupled with
critical beach erosion, has led to the
placement of structures such as
armoring (e.g., seawalls,
revetments, etc.), sand fences, and
other erosion control structures to
protect upland property. These
structures, in addition to other hard
anthropogenic features that range
from recreational equipment (e.g.,
beach furniture, catamarans) to
actual buildings,
are often barriers to nesting females
and have already destroyed or
degraded many miles of nesting
habitat.

2

2.2.2.1. Convene an expert
panel to develop a strategy to
strengthen and guide
regulations to minimize the
effects of coastal armoring on
2.2.2. Ensure that the
loggerheads and to ensure
percentage of nesting beach
that the percentage of nesting
free of any barriers to nesting is beach free of any barriers to
stable or increasing relative to nesting is stable or increasing
baseline levels determined in
relative to baseline levels
221.
determined in 221.

Coastal development, coupled with
critical beach erosion, has led to the
placement of structures such as
armoring (e.g., seawalls,
revetments, etc.), sand fences, and
other erosion control structures to
protect upland property. These
structures, in addition to other hard
anthropogenic features that range
from recreational equipment (e.g.,
beach furniture, catamarans) to
actual buildings,
are often barriers to nesting females
and have already destroyed or
degraded many miles of nesting
habitat.

1

2.2.2. Ensure that the
percentage of nesting beach
free of any barriers to nesting is
stable or increasing relative to
baseline levels determined in
221.

2.2.2.2. Modify existing
regulations or promulgate
new regulations to implement
the strategy developed in
2221.

Coastal development, coupled with
critical beach erosion, has led to the
placement of structures such as
armoring (e.g., seawalls,
revetments, etc.), sand fences, and
other erosion control structures to
protect upland property. These
structures, in addition to other hard
anthropogenic features that range
from recreational equipment (e.g.,
beach furniture, catamarans) to
actual buildings,
are often barriers to nesting females
and have already destroyed or
degraded many miles of nesting
habitat.

1

2.2.2.3. Ensure regulations
governing placement and
design of new coastal
buildings and infrastructure
eliminate any future need for
coastal armoring.

Coastal development, coupled with
critical beach erosion, has led to the
placement of structures such as
armoring (e.g., seawalls,
revetments, etc.), sand fences, and
other erosion control structures to
protect upland property. These
structures, in addition to other hard
anthropogenic features that range
from recreational equipment (e.g.,
beach furniture, catamarans) to
actual buildings,
are often barriers to nesting females
and have already destroyed or
degraded many miles of nesting
habitat.

1

2.2.2. Ensure that the
percentage of nesting beach
free of any barriers to nesting is
stable or increasing relative to
baseline levels determined in
221.
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protect habitats

2.2. Minimize degradation of
nesting habitat from barriers
to nesting.

2.2. Minimize degradation of
nesting habitat from barriers
to nesting.

2.2. Minimize degradation of
nesting habitat from barriers
to nesting.

2.2. Minimize degradation of
nesting habitat from barriers
to nesting.

2.2. Minimize degradation of
nesting habitat from barriers
to nesting.

2.2.2. Ensure that the
percentage of nesting beach
free of any barriers to nesting is
stable or increasing relative to 2.2.2.4. Require removal of
baseline levels determined in
failed or ineffective erosion
221.
control structures.

Coastal development, coupled with
critical beach erosion, has led to the
placement of structures such as
armoring (e.g., seawalls,
revetments, etc.), sand fences, and
other erosion control structures to
protect upland property. These
structures, in addition to other hard
anthropogenic features that range
from recreational equipment (e.g.,
beach furniture, catamarans) to
actual buildings,
are often barriers to nesting females
and have already destroyed or
degraded many miles of nesting
habitat.

2

2.2.2. Ensure that the
percentage of nesting beach
free of any barriers to nesting is
stable or increasing relative to 2.2.2.5. Prohibit recreational
baseline levels determined in
equipment on nesting beaches
221.
at night.

Coastal development, coupled with
critical beach erosion, has led to the
placement of structures such as
armoring (e.g., seawalls,
revetments, etc.), sand fences, and
other erosion control structures to
protect upland property. These
structures, in addition to other hard
anthropogenic features that range
from recreational equipment (e.g.,
beach furniture, catamarans) to
actual buildings,
are often barriers to nesting females
and have already destroyed or
degraded many miles of nesting
habitat.

3

2.2.2.6. Evaluate the
effectiveness of dune
crossovers for protecting
dunes and strengthen existing
regulations or promulgate
new regulations to minimize
effects from dune crossovers.

Coastal development, coupled with
critical beach erosion, has led to the
placement of structures such as
armoring (e.g., seawalls,
revetments, etc.), sand fences, and
other erosion control structures to
protect upland property. These
structures, in addition to other hard
anthropogenic features that range
from recreational equipment (e.g.,
beach furniture, catamarans) to
actual buildings,
are often barriers to nesting females
and have already destroyed or
degraded many miles of nesting
habitat.

3

2.2.2.7. Evaluate the
effectiveness of sand fences
for building beaches and
strengthen existing regulations
or promulgate new
regulations for sand fence
construction.

Coastal development, coupled with
critical beach erosion, has led to the
placement of structures such as
armoring (e.g., seawalls,
revetments, etc.), sand fences, and
other erosion control structures to
protect upland property. These
structures, in addition to other hard
anthropogenic features that range
from recreational equipment (e.g.,
beach furniture, catamarans) to
actual buildings,
are often barriers to nesting females
and have already destroyed or
degraded many miles of nesting
habitat.

3

Coastal development, coupled with
critical beach erosion, has led to the
placement of structures such as
armoring (e.g., seawalls,
revetments, etc.), sand fences, and
other erosion control structures to
protect upland property. These
structures, in addition to other hard
anthropogenic features that range
from recreational equipment (e.g.,
beach furniture, catamarans) to
actual buildings,
are often barriers to nesting females
and have already destroyed or
degraded many miles of nesting
habitat.

1

2.2.2. Ensure that the
percentage of nesting beach
free of any barriers to nesting is
stable or increasing relative to
baseline levels determined in
221.

2.2.2. Ensure that the
percentage of nesting beach
free of any barriers to nesting is
stable or increasing relative to
baseline levels determined in
221.

2.2.2. Ensure that the
percentage of nesting beach
free of any barriers to nesting is
stable or increasing relative to 2.2.2.8. Ensure regulations
baseline levels determined in
pertaining to barriers to
221.
nesting are enforced.
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2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2.3. Maintain and acquire
nesting beaches and adjacent 2.3.1. Maintain at least the
uplands to be held in public
current length and quality of
trust.
protected nesting beach.

Maintenance of sea turtle recovery
units is dependent on securing and
protecting sufficient stretches of
nesting beaches. Beachfront
development invariably generates
human demands for coastal
armoring to protect private property.
Upland development also results in
artificial lighting behind nesting
beaches. Nighttime human activities
on beaches can also deter nesting
females. Resident and visitor use of
developed and developing nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. For these
reasons, nesting beaches should be
acquired and protected to ensure
long-term availability of suitable
beaches for nesting.

1

2.3. Maintain and acquire
nesting beaches and adjacent
uplands to be held in public
trust.

2.3.2.1. Acquire additional
beachfront and upland
properties (undeveloped and
developed) within the
boundaries of the Archie Carr
National Wildlife Refuge,
Florida.

Maintenance of sea turtle recovery
units is dependent on securing and
protecting sufficient stretches of
nesting beaches. Beachfront
development invariably generates
human demands for coastal
armoring to protect private property.
Upland development also results in
artificial lighting behind nesting
beaches. Nighttime human activities
on beaches can also deter nesting
females. Resident and visitor use of
developed and developing nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. For these
reasons, nesting beaches should be
acquired and protected to ensure
long-term availability of suitable
beaches for nesting.

1

2.3.2.2. Acquire additional
beachfront and upland
properties (undeveloped and
developed) on Hutchinson
Island, Florida, and develop a
plan to ensure long-term
protection.

Maintenance of sea turtle recovery
units is dependent on securing and
protecting sufficient stretches of
nesting beaches. Beachfront
development invariably generates
human demands for coastal
armoring to protect private property.
Upland development also results in
artificial lighting behind nesting
beaches. Nighttime human activities
on beaches can also deter nesting
females. Resident and visitor use of
developed and developing nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. For these
reasons, nesting beaches should be
acquired and protected to ensure
long-term availability of suitable
beaches for nesting.

1

2.3.2.3. Acquire additional
beachfront and upland
properties (undeveloped and
developed) within the nesting
range of the Peninsular Florida
Recovery Unit and develop a
plan to ensure long-term
protection.

Maintenance of sea turtle recovery
units is dependent on securing and
protecting sufficient stretches of
nesting beaches. Beachfront
development invariably generates
human demands for coastal
armoring to protect private property.
Upland development also results in
artificial lighting behind nesting
beaches. Nighttime human activities
on beaches can also deter nesting
females. Resident and visitor use of
developed and developing nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. For these
reasons, nesting beaches should be
acquired and protected to ensure
long-term availability of suitable
beaches for nesting.

2

2.3. Maintain and acquire
nesting beaches and adjacent
uplands to be held in public
trust.

2.3. Maintain and acquire
nesting beaches and adjacent
uplands to be held in public
trust.

2.3.2. Acquire additional
parcels of nesting beach and
adjacent uplands or otherwise
ensure long-term protection.

2.3.2. Acquire additional
parcels of nesting beach and
adjacent uplands or otherwise
ensure long-term protection.

2.3.2. Acquire additional
parcels of nesting beach and
adjacent uplands or otherwise
ensure long-term protection.
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protect habitats
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2. Assess, monitor, and
protect habitats

2.3. Maintain and acquire
nesting beaches and adjacent
uplands to be held in public
trust.

2.3. Maintain and acquire
nesting beaches and adjacent
uplands to be held in public
trust.

2.3. Maintain and acquire
nesting beaches and adjacent
uplands to be held in public
trust.

2.3.2. Acquire additional
parcels of nesting beach and
adjacent uplands or otherwise
ensure long-term protection.

2.3.2. Acquire additional
parcels of nesting beach and
adjacent uplands or otherwise
ensure long-term protection.

2.3.2. Acquire additional
parcels of nesting beach and
adjacent uplands or otherwise
ensure long-term protection.

2.4.1. Develop a model that
2.4. Minimize the effects of
describes the effects of sea
climate change on loggerhead level rise on loggerhead nesting
habitats
beaches.

2.3.2.4. Acquire additional
beachfront and upland
properties (undeveloped and
developed) within the nesting
range of the Northern
Recovery Unit and develop a
plan to ensure long-term
protection.

Maintenance of sea turtle recovery
units is dependent on securing and
protecting sufficient stretches of
nesting beaches. Beachfront
development invariably generates
human demands for coastal
armoring to protect private property.
Upland development also results in
artificial lighting behind nesting
beaches. Nighttime human activities
on beaches can also deter nesting
females. Resident and visitor use of
developed and developing nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. For these
reasons, nesting beaches should be
acquired and protected to ensure
long-term availability of suitable
beaches for nesting.

2

2.3.2.5. Acquire additional
beachfront and upland
properties (undeveloped and
developed) within the nesting
range of the Northern Gulf of
Mexico Recovery Unit and
develop a plan to ensure longterm protection.

Maintenance of sea turtle recovery
units is dependent on securing and
protecting sufficient stretches of
nesting beaches. Beachfront
development invariably generates
human demands for coastal
armoring to protect private property.
Upland development also results in
artificial lighting behind nesting
beaches. Nighttime human activities
on beaches can also deter nesting
females. Resident and visitor use of
developed and developing nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. For these
reasons, nesting beaches should be
acquired and protected to ensure
long-term availability of suitable
beaches for nesting.

2

2.3.2.6. Acquire stormdamaged nesting beachfront
and upland properties on
loggerhead nesting beaches.

Maintenance of sea turtle recovery
units is dependent on securing and
protecting sufficient stretches of
nesting beaches. Beachfront
development invariably generates
human demands for coastal
armoring to protect private property.
Upland development also results in
artificial lighting behind nesting
beaches. Nighttime human activities
on beaches can also deter nesting
females. Resident and visitor use of
developed and developing nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. For these
reasons, nesting beaches should be
acquired and protected to ensure
long-term availability of suitable
beaches
nesting.
Researchfor
has
identified sea level

3

rise as one of the most important
potential
impacts of global climate change.
The best available science indicates
that by
2100 South Florida seas will be
approximately 20 inches higher than
they were in 1990 (IPCC 2001). An
increase of this magnitude would
drastically alter the coastline,
changing the extent, quality, and
location of sandy beaches available
for loggerhead nesting. In the short
term, even small changes in sea
level could be expected to
exacerbate beach erosion and
increase artificial beach/dune
alterations meant to protect coastal
properties. A model is needed to
describe the potential effects of sea
level rise on loggerhead nesting
beaches. An example of such a
model might be a three dimensional
GIS model describing mean high
water locations relative to
permanent manmade structures
such as buildings and roadways. An

2
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2. Assess, monitor, and
protect habitats

2.4.2. Implement measures and
2.4. Minimize the effects of
develop agreements to reduce
climate change on loggerhead atmospheric greenhouse
habitats
gasses.

Greenhouse gasses are a
contributing factor to climate
change, which can be
expected to alter sea turtle nesting
habitat (see action 241). Reduction
of
greenhouse gasses will require
extensive domestic and international
efforts. Cooperative efforts should
be directed toward developing
technologies that reduce carbon
emissions. International agreements
will likely be necessary to achieve
this goal.

2. Assess, monitor, and
protect habitats

2.5. Minimize effects of light
pollution on hatchlings and
nesting females

2.5.1. Develop, fully implement,
and effectively enforce light
management plans to address
direct and indirect (e.g., sky
glow, uplighting) artificial
lighting on nesting beaches.

2.5.1.1. Implement and
enforce lighting ordinances on
lands under local government
jurisdiction.

Develop, fully implement, and
effectively enforce light
management plans to address direct
and indirect (e.g., sky glow,
uplighting) artificial lighting on
nesting beaches.

5

2. Assess, monitor, and
protect habitats

2.5. Minimize effects of light
pollution on hatchlings and
nesting females

2.5.1. Develop, fully implement,
and effectively enforce light
management plans to address
direct and indirect (e.g., sky
glow, uplighting) artificial
lighting on nesting beaches.

2.5.1.2. Implement and
enforce lighting management
plans on all lands under state
and Federal jurisdiction.

5

2. Assess, monitor, and
protect habitats

2.5. Minimize effects of light
pollution on hatchlings and
nesting females
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5

2. Assess, monitor, and
protect habitats

2.5. Minimize effects of light
pollution on hatchlings and
nesting females

2.5.2. Evaluate the extent of
hatchling disorientation on
nesting beaches based on
standardized surveys.
2.5.3. Prosecute individuals or
entities responsible for nesting
female or hatchling
disorientation under the
Endangered Species Act or
appropriate state laws.

2. Assess, monitor, and
protect habitats

2.6.1. Encourage the manual
2.6. Conduct other activities to removal of manmade beach
improve the quality of nesting debris through regular coastal
habitat.
cleanup programs.

2. Assess, monitor, and
protect habitats

2.6.2. Remove exotic
2.6. Conduct other activities to vegetation harmful to
improve the quality of nesting loggerheads on and adjacent to
habitat.
nesting beaches.

Develop, fully implement, and
effectively enforce light
management plans to address direct
and indirect (e.g., sky glow,
uplighting) artificial lighting on
nesting beaches.
Many lighting ordinance
requirements do not become
effective until 11 p.m.,
whereas over 30% of hatchling
emergence occurs prior to this time.
Hatchling disorientation problems
should be evaluated on all beaches
to ensure lighting management
efforts are successful in eliminating
sea turtle disorientation events.
Standardized surveys for
disorientation events should be
developed or refined,
comprehensively implemented, and
findings should be used to identify
problem areas where light
management efforts should be
targeted.
Law enforcement efforts should be
focused where lighting ordinances
are not being implemented or
adequately enforced and where
flagrant and repeated violations are
not corrected.
Local governments and other
responsible entities should organize
individuals to participate in regular
coastal cleanup programs, such as
the Ocean Conservancy’s
International Ocean Cleanup and
others organized locally.
Removal of exotic vegetation that is
ongoing at the St. Lucie Inlet State
Park, Hobe Sound NWR, and Dry
Tortugas National Park in Florida
should continue. Other important
nesting beaches where exotic
vegetation is degrading nesting
habitat should be identified and
natural vegetation should be
restored. In North and South
Carolina, the efforts of the Carolina
Beach Vitex Task Force, which was
established to document and
eradicate beach vitex from
loggerhead nesting beaches, should
be continued.
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3
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2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2.7. Inventory and protect
neritic habitats used by
loggerheads

2.7. Inventory and protect
neritic habitats used by
loggerheads

2.7. Inventory and protect
neritic habitats used by
loggerheads

2.7.1. Assess, categorize, and
map neritic habitats used by
loggerheads.

Loggerheads are distributed
throughout the neritic habitat of the
continental shelf including
nearshore, inshore, and estuarine
waters of the Atlantic, Greater
Caribbean, and Gulf of Mexico.
Where the continental shelf does
not exist (e.g., Greater Caribbean),
the neritic habitat includes the
marine environment to water depths
less than 200 m. Loggerheads are
opportunistic foragers that frequently
feed around coral reefs, rocky
places, and boat wrecks, and often
enter bays, lagoons, and estuaries.
Little information on habitat
preference of specific age/size/sex
classes is available. To effectively
protect the species, habitat research
should be conducted. A
comprehensive strategy to identify
habitat preference and use needs to
be developed and implemented.
Habitats requiring protection need to
be identified and prioritized with
respect to urgency of needing
protection, and then appropriate
action
taken toare
ensure
protection.
Loggerheads
distributed

2

2.7.2. Assess human activities
and their effects on neritic
habitats used by loggerheads.

2.7.2.1. Assess the effects of
bottom trawl and dredge
fisheries on neritic habitats
used by loggerheads.

throughout the neritic habitat of the
continental shelf including
nearshore, inshore, and estuarine
waters of the Atlantic, Greater
Caribbean, and Gulf of Mexico.
Where the continental shelf does
not exist (e.g., Greater Caribbean),
the neritic habitat includes the
marine environment to water depths
less than 200 m. Loggerheads are
opportunistic foragers that frequently
feed around coral reefs, rocky
places, and boat wrecks, and often
enter bays, lagoons, and estuaries.
Little information on habitat
preference of specific age/size/sex
classes is available. To effectively
protect the species, habitat research
should be conducted. A
comprehensive strategy to identify
habitat preference and use needs to
be developed and implemented.
Habitats requiring protection need to
be identified and prioritized with
respect to urgency of needing
protection, and then appropriate
action
taken toare
ensure
protection.
Loggerheads
distributed

3

2.7.2.2. Assess the effects of
eutrophication on neritic
habitats used by loggerheads.

throughout the neritic habitat of the
continental shelf including
nearshore, inshore, and estuarine
waters of the Atlantic, Greater
Caribbean, and Gulf of Mexico.
Where the continental shelf does
not exist (e.g., Greater Caribbean),
the neritic habitat includes the
marine environment to water depths
less than 200 m. Loggerheads are
opportunistic foragers that frequently
feed around coral reefs, rocky
places, and boat wrecks, and often
enter bays, lagoons, and estuaries.
Little information on habitat
preference of specific age/size/sex
classes is available. To effectively
protect the species, habitat research
should be conducted. A
comprehensive strategy to identify
habitat preference and use needs to
be developed and implemented.
Habitats requiring protection need to
be identified and prioritized with
respect to urgency of needing
protection, and then appropriate
action taken to ensure protection.

3

2.7.2. Assess human activities
and their effects on neritic
habitats used by loggerheads.
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2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2.7. Inventory and protect
neritic habitats used by
loggerheads

2.7. Inventory and protect
neritic habitats used by
loggerheads

2.7. Inventory and protect
neritic habitats used by
loggerheads

2.7.2. Assess human activities
and their effects on neritic
habitats used by loggerheads.

2.7.2. Assess human activities
and their effects on neritic
habitats used by loggerheads.

2.7.2. Assess human activities
and their effects on neritic
habitats used by loggerheads.

2.7.2.3. Assess the effects of
water management on neritic
habitats used by loggerheads.

Loggerheads are distributed
throughout the neritic habitat of the
continental shelf including
nearshore, inshore, and estuarine
waters of the Atlantic, Greater
Caribbean, and Gulf of Mexico.
Where the continental shelf does
not exist (e.g., Greater Caribbean),
the neritic habitat includes the
marine environment to water depths
less than 200 m. Loggerheads are
opportunistic foragers that frequently
feed around coral reefs, rocky
places, and boat wrecks, and often
enter bays, lagoons, and estuaries.
Little information on habitat
preference of specific age/size/sex
classes is available. To effectively
protect the species, habitat research
should be conducted. A
comprehensive strategy to identify
habitat preference and use needs to
be developed and implemented.
Habitats requiring protection need to
be identified and prioritized with
respect to urgency of needing
protection, and then appropriate
action
taken toare
ensure
protection.
Loggerheads
distributed

3

2.7.2.4. Assess the effects of
oil and gas production
activities on neritic habitats
used by loggerheads.

throughout the neritic habitat of the
continental shelf including
nearshore, inshore, and estuarine
waters of the Atlantic, Greater
Caribbean, and Gulf of Mexico.
Where the continental shelf does
not exist (e.g., Greater Caribbean),
the neritic habitat includes the
marine environment to water depths
less than 200 m. Loggerheads are
opportunistic foragers that frequently
feed around coral reefs, rocky
places, and boat wrecks, and often
enter bays, lagoons, and estuaries.
Little information on habitat
preference of specific age/size/sex
classes is available. To effectively
protect the species, habitat research
should be conducted. A
comprehensive strategy to identify
habitat preference and use needs to
be developed and implemented.
Habitats requiring protection need to
be identified and prioritized with
respect to urgency of needing
protection, and then appropriate
action
taken toare
ensure
protection.
Loggerheads
distributed

3

2.7.2.5. Assess the effects of
channel dredging on neritic
habitats used by loggerheads.

throughout the neritic habitat of the
continental shelf including
nearshore, inshore, and estuarine
waters of the Atlantic, Greater
Caribbean, and Gulf of Mexico.
Where the continental shelf does
not exist (e.g., Greater Caribbean),
the neritic habitat includes the
marine environment to water depths
less than 200 m. Loggerheads are
opportunistic foragers that frequently
feed around coral reefs, rocky
places, and boat wrecks, and often
enter bays, lagoons, and estuaries.
Little information on habitat
preference of specific age/size/sex
classes is available. To effectively
protect the species, habitat research
should be conducted. A
comprehensive strategy to identify
habitat preference and use needs to
be developed and implemented.
Habitats requiring protection need to
be identified and prioritized with
respect to urgency of needing
protection, and then appropriate
action taken to ensure protection.
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2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2.7. Inventory and protect
neritic habitats used by
loggerheads

2.7. Inventory and protect
neritic habitats used by
loggerheads

2.7. Inventory and protect
neritic habitats used by
loggerheads

2.7.2. Assess human activities
and their effects on neritic
habitats used by loggerheads.

2.7.2. Assess human activities
and their effects on neritic
habitats used by loggerheads.

2.7.3. Develop and implement a
strategy to protect and monitor
neritic habitats used by
loggerheads.

2.7.2.6. Assess the effects of
salvage operations on neritic
habitats used by loggerheads.

Loggerheads are distributed
throughout the neritic habitat of the
continental shelf including
nearshore, inshore, and estuarine
waters of the Atlantic, Greater
Caribbean, and Gulf of Mexico.
Where the continental shelf does
not exist (e.g., Greater Caribbean),
the neritic habitat includes the
marine environment to water depths
less than 200 m. Loggerheads are
opportunistic foragers that frequently
feed around coral reefs, rocky
places, and boat wrecks, and often
enter bays, lagoons, and estuaries.
Little information on habitat
preference of specific age/size/sex
classes is available. To effectively
protect the species, habitat research
should be conducted. A
comprehensive strategy to identify
habitat preference and use needs to
be developed and implemented.
Habitats requiring protection need to
be identified and prioritized with
respect to urgency of needing
protection, and then appropriate
action
taken toare
ensure
protection.
Loggerheads
distributed

3

2.7.2.7. Assess the effects of
other human activities on
neritic habitats used by
loggerheads.

throughout the neritic habitat of the
continental shelf including
nearshore, inshore, and estuarine
waters of the Atlantic, Greater
Caribbean, and Gulf of Mexico.
Where the continental shelf does
not exist (e.g., Greater Caribbean),
the neritic habitat includes the
marine environment to water depths
less than 200 m. Loggerheads are
opportunistic foragers that frequently
feed around coral reefs, rocky
places, and boat wrecks, and often
enter bays, lagoons, and estuaries.
Little information on habitat
preference of specific age/size/sex
classes is available. To effectively
protect the species, habitat research
should be conducted. A
comprehensive strategy to identify
habitat preference and use needs to
be developed and implemented.
Habitats requiring protection need to
be identified and prioritized with
respect to urgency of needing
protection, and then appropriate
action
taken toare
ensure
protection.
Loggerheads
distributed

3

throughout the neritic habitat of the
continental shelf including
nearshore, inshore, and estuarine
waters of the Atlantic, Greater
Caribbean, and Gulf of Mexico.
Where the continental shelf does
not exist (e.g., Greater Caribbean),
the neritic habitat includes the
marine environment to water depths
less than 200 m. Loggerheads are
opportunistic foragers that frequently
feed around coral reefs, rocky
places, and boat wrecks, and often
enter bays, lagoons, and estuaries.
Little information on habitat
preference of specific age/size/sex
classes is available. To effectively
protect the species, habitat research
should be conducted. A
comprehensive strategy to identify
habitat preference and use needs to
be developed and implemented.
Habitats requiring protection need to
be identified and prioritized with
respect to urgency of needing
protection, and then appropriate
action taken to ensure protection.
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2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2. Assess, monitor, and
protect habitats

2.8. Inventory and protect
oceanic habitats used by
loggerheads

2.8. Inventory and protect
oceanic habitats used by
loggerheads

2.8. Inventory and protect
oceanic habitats used by
loggerheads

2.8. Inventory and protect
oceanic habitats used by
loggerheads

2. Assess, monitor, and
protect habitats

2.8. Inventory and protect
oceanic habitats used by
loggerheads

2. Assess, monitor, and
protect habitats

2.9. Develop and maintain a
comprehensive GIS database
of neritic and oceanic habitats
(used by loggerheads) and
human activities that impact
these habitats.

2.8.1. Assess, categorize, and
map oceanic habitats used by
loggerheads.

The oceanic habitat is the vast open
ocean environment where bottom
depths exceed 200 m. This habitat
is characterized by bathymetric
features (e.g., seamounts, banks)
and dynamic oceanographic
processes (e.g., fronts, convergence
zones, eddies). The oceanic stage is
primarily pelagic and occupies the
upper 100 m of this habitat,
although occasionally may be
benthic in areas of seamounts and
shallow banks.

2

2.8.2. Assess human activities
and their effects on oceanic
habitats used by loggerheads.

2.8.2.1. Assess the effects of
oil and gas activities on
oceanic habitats used by
loggerheads.

The oceanic habitat is the vast open
ocean environment where bottom
depths exceed 200 m. This habitat
is characterized by bathymetric
features (e.g., seamounts, banks)
and dynamic oceanographic
processes (e.g., fronts, convergence
zones, eddies). The oceanic stage is
primarily pelagic and occupies the
upper 100 m of this habitat,
although occasionally may be
benthic in areas of seamounts and
shallow banks.

3

2.8.2.2. Assess the effects of
marine debris on oceanic
habitats used by loggerheads.

The oceanic habitat is the vast open
ocean environment where bottom
depths exceed 200 m. This habitat
is characterized by bathymetric
features (e.g., seamounts, banks)
and dynamic oceanographic
processes (e.g., fronts, convergence
zones, eddies). The oceanic stage is
primarily pelagic and occupies the
upper 100 m of this habitat,
although occasionally may be
benthic in areas of seamounts and
shallow banks.

3

2.8.2.3. Assess the effects of
other pollutants on oceanic
habitats used by loggerheads.

The oceanic habitat is the vast open
ocean environment where bottom
depths exceed 200 m. This habitat
is characterized by bathymetric
features (e.g., seamounts, banks)
and dynamic oceanographic
processes (e.g., fronts, convergence
zones, eddies). The oceanic stage is
primarily pelagic and occupies the
upper 100 m of this habitat,
although occasionally may be
benthic in areas of seamounts and
shallow banks.

3

2.8.2. Assess human activities
and their effects on oceanic
habitats used by loggerheads.

2.8.2. Assess human activities
and their effects on oceanic
habitats used by loggerheads.

2.8.3. Develop and implement a
strategy to protect and monitor
oceanic habitats used by
loggerheads.

The oceanic habitat is the vast open
ocean environment where bottom
depths exceed 200 m. This habitat
is characterized by bathymetric
features (e.g., seamounts, banks)
and dynamic oceanographic
processes (e.g., fronts, convergence
zones, eddies). The oceanic stage is
primarily pelagic and occupies the
upper 100 m of this habitat,
although occasionally may be
benthic in areas of seamounts and
shallow banks.
Based on the comprehensive GIS
database of the distribution and
abundance of loggerheads (see
action 141), habitat requirements for
loggerheads should be defined and
a GIS database of all potential
habitats should be developed. All
human activities that can negatively
impact these habitats should be
included in the database so that
maps of these activities can be
overlaid on potential loggerhead
habitats. These activities would
include fisheries that degrade
loggerhead habitat (e.g., bottom
trawls), point sources of pollution
(e.g., oil rigs), and shipping lanes.
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Planned: inked to 141, 271, 281

Loggerhead Sea Turtle Caretta caretta

AL, FL, LA, MS,
TX

5

3. Prevent overutilization for
commercial, scientific, or
educational purposes

3.1. Work with foreign nations
to quantify and eliminate
commercial and subsistence
harvest.

5

3. Prevent overutilization for
commercial, scientific, or
educational purposes

3.2. Educate local
communities in foreign
nations on the benefits of sea
turtle ecotourism as an
alternative to harvest.

3.3. Develop and implement
guidelines for public turtle
walks that minimize
disturbance to loggerheads.

3.4. Minimize take of wild
turtles for captive display.
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3. Prevent overutilization for
commercial, scientific, or
educational purposes
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3. Prevent overutilization for
commercial, scientific, or
educational purposes
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4. Assess and manage disease
and predation
4.1. Reduce nest predation

4.1.1. Reduce the annual rate
of mammalian predation to at
or below 10% of nests within
each recovery unit using
ecologically sound predator
control programs.

Although the potential for
overutilization of loggerheads for
scientific and educational purposes
is probably minimal, controls are
necessary to insure that
overutilization does not occur.
However, legal harvest of
loggerheads outside of U.S. waters
remains substantial and continues to
present a threat to the species (see
Appendix 3).
Although the potential for
overutilization of loggerheads for
scientific and educational purposes
is probably minimal, controls are
necessary to insure that
overutilization does not occur.
However, legal harvest of
loggerheads outside of U.S. waters
remains substantial and continues to
present a threat to the species (see
Appendix 3).
Although the potential for
overutilization of loggerheads for
scientific and educational purposes
is probably minimal, controls are
necessary to insure that
overutilization does not occur.
However, legal harvest of
loggerheads outside of U.S. waters
remains substantial and continues to
present a threat to the species (see
Appendix 3).
Although the potential for
overutilization of loggerheads for
scientific and educational purposes
is probably minimal, controls are
necessary to insure that
overutilization does not occur.
However, legal harvest of
loggerheads outside of U.S. waters
remains substantial and continues to
present a threat to the species (see
Appendix 3).
Both nonlethal and lethal predator
control methods (e.g., nest
screening, nest caging, humane
trapping and removal) should be
explored to determine which
methods are the most ecologically
sound and will work best for the
target predators and the beach
habitat under consideration.
Individual problem animals can be
targeted and removed without
negatively affecting the local
populations of native species.
Populations of feral hogs should be
eliminated if possible. All control
measures should be implemented in
accordance with ecologically sound
and humane practices and
applicable Federal and state laws.
The mammalian predation rate
target of 10% or below should be
evaluated on all nests or on a
random and representative sample
of nests based on standardized or
index surveys.
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4.1.2. Control fire ants on and
adjacent to loggerhead nesting
beaches.

5

4. Assess and manage disease
and predation
4.1. Reduce nest predation

5

4.2. Develop diagnostic health
assessment protocols and
4.2.1. Develop a condition
4. Assess and manage disease establish baselines for wild
index to allow rapid evaluation
and predation
populations.
of physiological status.

5

4.2. Develop diagnostic health
assessment protocols and
4. Assess and manage disease establish baselines for wild
and predation
populations.

4.2.2. Develop protocols for
collecting, handling, and
analyzing baseline blood
chemistry parameters from
wild loggerheads.

5

4.2. Develop diagnostic health
assessment protocols and
4. Assess and manage disease establish baselines for wild
and predation
populations.

4.2.3. Establish representative
baseline blood chemistry
parameters by sex, size class,
season, and location.

5

4.2. Develop diagnostic health
assessment protocols and
4. Assess and manage disease establish baselines for wild
and predation
populations.

4.2.4. Establish representative
baseline toxicological
parameters by sex, size class,
season, and habitat.

5

4.2. Develop diagnostic health
assessment protocols and
4.2.5. Establish representative
4. Assess and manage disease establish baselines for wild
baseline levels of parasitic
and predation
populations.
infection in wild turtles.

5

4.2. Develop diagnostic health
assessment protocols and
4. Assess and manage disease establish baselines for wild
and predation
populations.

4.2.6. Establish representative
baseline levels of bacterial,
fungal, and viral infections in
wild turtles.

The red fire ant is native to Brazil
and arrived in the U.S. in the 1940s.
It now
occurs in 10 U.S. states/territories
where sea turtles nest and has been
documented as a predator on sea
turtle eggs and hatchlings. More
recently, the red fire ant has moved
into Mexico. Given the widespread
distribution and continuing
expansion of fire ants in coastal
areas, their impact on sea turtle
nests and hatchlings merits greater
attention. Monitoring the impacts of
fire ants on
sea turtles should be undertaken to
determine the extent of the problem.
Impacts should be reduced using
ecologically sound methods (e.g.,
use of ecologically appropriate baits)
to control fire ant populations. In
addition, efforts should be made to
educate the public about the proper
disposal of fish carcasses and other
garbage that can promote fire ant
infestation. Proper disposal would
include off-beach burial and
composting.
Standardized health assessment
tools are needed to monitor the
health of wild sea turtle populations.
Once such tools are established,
loggerhead populations could best
be monitored at a network of neritic
and oceanic sampling sites that
represents the geographic range as
well as oceanic and neritic
loggerhead life history stages.
Standardized health assessment
tools are needed to monitor the
health of wild sea turtle populations.
Once such tools are established,
loggerhead populations could best
be monitored at a network of neritic
and oceanic sampling sites that
represents the geographic range as
well as oceanic and neritic
loggerhead life history stages.
Standardized health assessment
tools are needed to monitor the
health of wild sea turtle populations.
Once such tools are established,
loggerhead populations could best
be monitored at a network of neritic
and oceanic sampling sites that
represents the geographic range as
well as oceanic and neritic
loggerhead life history stages.
Standardized health assessment
tools are needed to monitor the
health of wild sea turtle populations.
Once such tools are established,
loggerhead populations could best
be monitored at a network of neritic
and oceanic sampling sites that
represents the geographic range as
well as oceanic and neritic
loggerhead life history stages.
Standardized health assessment
tools are needed to monitor the
health of wild sea turtle populations.
Once such tools are established,
loggerhead populations could best
be monitored at a network of neritic
and oceanic sampling sites that
represents the geographic range as
well as oceanic and neritic
loggerhead life history stages.
Standardized health assessment
tools are needed to monitor the
health of wild sea turtle populations.
Once such tools are established,
loggerhead populations could best
be monitored at a network of neritic
and oceanic sampling sites that
represents the geographic range as
well as oceanic and neritic
loggerhead life history stages.
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4.3. Develop and implement a
program to monitor
loggerhead health at
representative index in-water
4. Assess and manage disease sites and index/standardized
and predation
nesting beaches.
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4.4. Evaluate the effects of
4. Assess and manage disease harmful algal blooms on
and predation
loggerhead health.
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4.5. Investigate the lethal and
4. Assess and manage disease sublethal role of
and predation
contaminants.
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4.6. Develop and implement
4. Assess and manage disease protocols for handling turtles
and predation
to limit transfer of disease

A protocol should be established to
assess and monitor parasite loads,
infectious agents,
fibropapillomatosis, and other
diseases in loggerheads at index
sites. In the case of
fibropapillomatosis, the protocol will,
by necessity, be limited to external
examination and will include
identifying numbers, locations, and
sizes of tumors. The protocol should
be incorporated into index site
monitoring plans. If tumors are
identified in a population, the
assessment should be expanded to
include collections of tumor tissue or
blood samples after consultation
with a veterinarian. In the case of
other diseases, blood samples,
swabs, and external examination
should be used to detect parasites,
microbial infection, and other
disorders.
Toxic dinoflagellate blooms have
adverse effects at several levels of
marine trophic systems and could
have potentially lethal effects on
loggerheads. Perhaps of even
greater importance are insidious
sublethal effects, which may be
becoming more widespread because
of more frequent algal blooms in the
coastal zone associated with
increased eutrophication. As a
result, there is a need to better
evaluate the effects of harmful algal
blooms on loggerhead health.
Organochlorine contaminants,
pesticides, and heavy metals have
all been detected in sea turtles and
sea turtle eggs, but their effects on
sea turtles are relatively unknown.
Researchers have also collected
baseline information on heavy metal
contamination in loggerhead
populations at several locations
throughout the southeast U.S.
Heavy metals have been recorded
in the tissues of stranded turtles and
eggs. Phthalate esters, which are
used in the manufacture of plastics
and are known to cause mutations
and cancer, have also been found in
sea turtle eggs. Further studies are
required to determine the precise
causal relationships between these
contaminants and health effects in
sea turtles.
Protocols for handling sea turtles
should be developed so as to
minimize the chance of transmitting
diseases among captive animals
and particularly from captive to wild
turtles.

2

3

3

3

Loggerhead Sea Turtle Caretta caretta

Loggerhead Sea Turtle Caretta caretta

Loggerhead Sea Turtle Caretta caretta

Loggerhead Sea Turtle Caretta caretta

Loggerhead Sea Turtle Caretta caretta

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

5

4.7. Ensure the use of best
practices in the rehabilitation,
captive holding,
4. Assess and manage disease transportation, and release of
and predation
loggerheads.

4.7.1. Develop and/or finalize
protocols for the proper care
and maintenance of
loggerheads held in captivity.

5

4.7. Ensure the use of best
practices in the rehabilitation,
captive holding,
4.7.2. Develop protocols for
4. Assess and manage disease transportation, and release of transport and release of captive
and predation
loggerheads.
loggerheads.

5

4.7. Ensure the use of best
practices in the rehabilitation,
captive holding,
4. Assess and manage disease transportation, and release of
and predation
loggerheads.

4.7.3. Develop a manual for the
assessment and treatment of
loggerhead diseases and
injuries.

5

4.7. Ensure the use of best
practices in the rehabilitation,
captive holding,
4. Assess and manage disease transportation, and release of
and predation
loggerheads.

4.7.4. Develop and maintain a
list of veterinarians qualified to
diagnose and treat health
problems in loggerheads.

5

4.8. Develop a strategy to
recognize, respond to, and
investigate mass strandings,
4. Assess and manage disease disease episodes, or unusual
and predation
mortality events.

Loggerheads are maintained in
captivity for rehabilitation, research,
or
educational display. Proper care will
ensure that the maximum number of
rehabilitated turtles is returned to the
wild and that the minimum number
is
removed from the wild for research
or education purposes. Appropriate
research should be conducted to
develop and/or improve captive
holding criteria. Guidelines should
be formalized that will serve as
minimum
requirements for sea turtles held in
captivity in the U.S. These criteria
should be published and required for
any permit to hold sea turtles in
captivity and should include
appropriate annual inspections.
Captive guidelines should include
requirements relative to tank size,
lighting, water quality, water
quantity, foods and feeding, and
veterinary care to ensure turtles are
held
in a humane
manner.
Protocols
should be
developed for
the transporting and releasing turtles
back
into the wild in a manner that
minimizes risk to the wild
population. Protocols for releasing
captive loggerheads into the marine
environment must strive to ensure
that disease transmission does not
occur and that turtles are returned to
the appropriate habitat. Objective
criteria should be developed to
determine whether captive-raised or
long-term exhibit turtles are suitable
for release into the wild (i.e.,
capable of performing normal
foraging behavior and local
movements or migrations), as well
as to determine when rehabilitated
turtles are sufficiently recovered to
survive after release. If a captive
animal is deemed suitable for
release, protocols should be
developed to determine how the
potential for disease transmission
can be avoided. Release locations
should be chosen to maximize
survivorship and consideration
Although some information is
available on sea turtle rehabilitation
(e.g.,
Campbell 1996, George 1997,
Herbst 1999, Walsh 1999, Whitaker
and Krum 1999), a more
comprehensive manual on the
diagnosis and treatment of disease
problems associated with captive
and wild sea turtles should be
developed. This manual should
include treatment for common
injuries. This will improve
rehabilitative success and captive
care of research and display turtles.
A national registry of veterinarians
qualified to diagnose and treat sea
turtles should be established and
made available on appropriate
agency websites. The list should be
updated annually.
A formalized strategy is needed to
facilitate rapid response to and
investigation of unusual mortality
events (mass strandings, disease
episodes, or other extraordinary
stranding events). The response
strategy should outline key elements
including determination of an
unusual stranding event,
establishment of regional rapid
response teams, data and sample
collection and analysis protocols,
budgetary needs, and interagency
coordination procedures.

3

3

3

3

2

Planned

Loggerhead Sea Turtle Caretta caretta

Loggerhead Sea Turtle Caretta caretta

Loggerhead Sea Turtle Caretta caretta

Loggerhead Sea Turtle Caretta caretta

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

5

5

5

5

5. Ensure adequacy of
regulatory mechanisms

5.1. Develop, implement, and
enforce regulatory
mechanisms to protect
loggerheads and their habitats
in the U.S.

5.1.1. Develop and implement
Federal regulations to ensure
long-term protection of
loggerheads and their habitats
post-delisting.

5. Ensure adequacy of
regulatory mechanisms

5.1. Develop, implement, and
enforce regulatory
mechanisms to protect
loggerheads and their habitats
in the U.S.

5.1.2. Ensure full and active
enforcement of Federal
regulations designed to protect
loggerheads.

5. Ensure adequacy of
regulatory mechanisms

5.1. Develop, implement, and
enforce regulatory
mechanisms to protect
loggerheads and their habitats
in the U.S.

5.1.3. Develop and/or maintain,
implement, and enforce state
and local legislation to protect
loggerheads and their habitats.

Loggerheads are exposed to and
threatened by a plethora of
anthropogenic activities. Impacts
from these activities directly injure
and kill loggerheads, disrupt
necessary behaviors, and alter
terrestrial and marine habitat used
by the species. Appropriate
regulatory control is the most
effective means of minimizing the
negative effects of these human
activities. In order to promulgate
and enforce effective regulations,
the regulatory infrastructure must be
in place to provide for the
implementation of conservation
regulations.
Loggerheads are exposed to and
threatened by a plethora of
anthropogenic activities. Impacts
from these activities directly injure
and kill loggerheads, disrupt
necessary behaviors, and alter
terrestrial and marine habitat used
by the species. Appropriate
regulatory control is the most
effective means of minimizing the
negative effects of these human
activities. In order to promulgate
and enforce effective regulations,
the regulatory infrastructure must be
in place to provide for the
implementation of conservation
regulations.
Loggerheads are exposed to and
threatened by a plethora of
anthropogenic activities. Impacts
from these activities directly injure
and kill loggerheads, disrupt
necessary behaviors, and alter
terrestrial and marine habitat used
by the species. Appropriate
regulatory control is the most
effective means of minimizing the
negative effects of these human
activities. In order to promulgate
and enforce effective regulations,
the regulatory infrastructure must be
in place to provide for the
implementation of conservation
regulations.

5.2.1. Assist foreign countries in
developing national regulations
to protect loggerheads and
their habitats.

There is compelling evidence that
post-hatchling loggerheads from
U.S. nesting beaches spend several
years as juveniles in a transatlantic
developmental stage. In the
northeastern Atlantic (Madeira,
Azores, and Canary Islands), small
juveniles are exploited for curios
and food. Larger juveniles are
common throughout The Bahamas
where exploitation for food also is
common. Populations in coastal
waters of Cuba and Hispaniola
undoubtedly include loggerheads
originating from U.S. recovery units.
Protecting loggerheads on U.S.
nesting beaches and in U.S. waters,
therefore, is not sufficient alone to
ensure the continued existence of
loggerheads. Cooperative
international agreements and
programs should be developed with
the governments of The Bahamas,
Cuba, Dominican Republic, Haiti,
Panama, Portugal, Spain, and other
countries where loggerheads
originating from U.S. nesting

5. Ensure adequacy of
regulatory mechanisms

5.2. Ensure adequacy of
regulatory mechanisms to
protect loggerheads and their
habitats in foreign nations.
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5. Ensure adequacy of
regulatory mechanisms

5.2. Ensure adequacy of
regulatory mechanisms to
protect loggerheads and their
habitats in foreign nations.

5.2.2. Assist foreign countries
with enforcement of national
regulations to protect
loggerheads.

5. Ensure adequacy of
regulatory mechanisms

5.3. Encourage development
of and participation in multinational agreements that
facilitate conservation of
loggerheads and their
habitats.

5.3.1. Encourage non-signatory
nations of the western
hemisphere to accede to the
Inter-American Convention for
the Conservation and
Protection of Marine Turtles.

5.3. Encourage development
of and participation in multinational agreements that
facilitate conservation of
loggerheads and their
habitats.

5.3.2. Encourage non-signatory
nations to accede to the
Convention for the Protection
and Development of the
Marine Environment of the
Wider Caribbean Region
(Cartegena Convention),
specifically the Protocol
Concerning Specially Protected
Areas and Wildlife in the Wider
Caribbean (SPAW Protocol).

There is compelling evidence that
post-hatchling loggerheads from
U.S. nesting beaches spend several
years as juveniles in a transatlantic
developmental stage. In the
northeastern Atlantic (Madeira,
Azores, and Canary Islands), small
juveniles are exploited for curios
and food. Larger juveniles are
common throughout The Bahamas
where exploitation for food also is
common. Populations in coastal
waters of Cuba and Hispaniola
undoubtedly include loggerheads
originating from U.S. recovery units.
Protecting loggerheads on U.S.
nesting beaches and in U.S. waters,
therefore, is not sufficient alone to
ensure the continued existence of
loggerheads. Cooperative
international agreements and
programs should be developed with
the governments of The Bahamas,
Cuba, Dominican Republic, Haiti,
Panama, Portugal, Spain, and other
countries where loggerheads
originating from U.S. nesting
The IAC holds significant promise
for facilitating the conservation of
loggerheads in the western
hemisphere. However, to be fully
effective, all nations hosting
populations of loggerheads in the
region must accede to the
Convention. Of particular note are
the non-signatory nations of Cuba
and The Bahamas, which provide
important foraging and migratory
habitat for significant numbers of
neritic loggerheads. Efforts should
be continued and strengthened to
encourage key non-signatory
nations to accede to the IAC.
Within the Wider Caribbean, the
SPAW Protocol of the Cartagena
Convention
is an important diplomatic tool that
can enhance loggerhead
conservation and recovery in the
region. The U.S. should expand its
role in implementing the SPAW
Protocol and explore opportunities
to facilitate loggerhead recovery in
the region through this avenue. Key
non-signatory nations, notably The
Bahamas, should be encouraged to
accede to the Convention and
relevant Protocols.

5.3.3. Ensure the U.S. becomes
a party to the United Nations
Convention on the Law of the
Sea and the Convention on
Migratory Species.

The United Nations Convention on
the Law of the Sea contains treaty
text
specifically focused on conservation
and management of living marine
resources and protection of the
marine environment. The U.S. is not
currently a party to the Convention.
Acceding to the Convention would
provide the U.S. with another multilateral instrument within which to
facilitate recovery of the loggerhead
across its range.
The U.S. is not currently a party to
the Convention on Migratory
Species,
although the U.S. has signed two
sea turtle-specific Memoranda of
Understanding negotiated under the
auspices of the Convention.
Acceding to Convention, and
encouraging key nations within the
range of the loggerhead to accede,
could provide additional avenues for
facilitating loggerhead recovery in
the international arena.

5. Ensure adequacy of
regulatory mechanisms

5. Ensure adequacy of
regulatory mechanisms

5.3. Encourage development
of and participation in multinational agreements that
facilitate conservation of
loggerheads and their
habitats.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.1. A management plan that
outlines appropriate strategies
and standardized protocols for
protecting nests from both
natural and manmade impacts
is needed to ensure biologically
sound management practices
are employed.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.1. A management plan that
outlines appropriate strategies
and standardized protocols for
protecting nests from both
natural and manmade impacts
is needed to ensure biologically
sound management practices
are employed.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.1. A management plan that
outlines appropriate strategies
and standardized protocols for
protecting nests from both
natural and manmade impacts
is needed to ensure biologically 6.1.1.3. Use the least
sound management practices manipulative method to
are employed.
protect nests.

A management plan that outlines
appropriate strategies and
standardized protocols for protecting
nests from both natural and
manmade impacts is needed to
ensure biologically sound
management practices are
employed.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.1. A management plan that
outlines appropriate strategies
and standardized protocols for
protecting nests from both
natural and manmade impacts
is needed to ensure biologically 6.1.1.4. Discontinue the use of
sound management practices hatcheries as a nest
are employed.
management technique.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.2. Minimize and control
vehicular traffic on nesting
beaches.

6.1.2.1. Prohibit nighttime
driving on beaches during the
loggerhead nesting season.

A management plan that outlines
appropriate strategies and
standardized protocols for protecting
nests from both natural and
manmade impacts is needed to
ensure biologically sound
management practices are
employed.
Driving exists on some Florida,
Georgia, North Carolina, Virginia,
and Texas beaches, including
National Seashores. The effects of
vehicular traffic on nesting activities
should be evaluated, and a plan
should be developed to minimize
the effects of beach driving on
nesting beaches.
Driving exists on some Florida,
Georgia, North Carolina, Virginia,
and Texas beaches, including
National Seashores. The effects of
vehicular traffic on nesting activities
should be evaluated, and a plan
should be developed to minimize
the effects of beach driving on
nesting beaches.
Driving exists on some Florida,
Georgia, North Carolina, Virginia,
and Texas beaches, including
National Seashores. The effects of
vehicular traffic on nesting activities
should be evaluated, and a plan
should be developed to minimize
the effects of beach driving on
nesting beaches.

6.1.1.1. Evaluate the effects of
nest management activities on
nest productivity, hatchling
fitness, and sex ratios and
develop scientifically based
standardized protocols for
nest management.

A management plan that outlines
appropriate strategies and
standardized protocols for protecting
nests from both natural and
manmade impacts is needed to
ensure biologically sound
management practices are
employed.

3

6.1.1.2. Implement
scientifically based
standardized protocols for
nest management.

A management plan that outlines
appropriate strategies and
standardized protocols for protecting
nests from both natural and
manmade impacts is needed to
ensure biologically sound
management practices are
employed.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.2. Minimize and control
vehicular traffic on nesting
beaches.

6.1.2.2. Ensure that the linear
kilometers of nesting beach
where vehicular traffic is
permitted does not increase
above 2006 levels.

Loggerhead Sea Turtle Caretta caretta
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5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.2. Minimize and control
vehicular traffic on nesting
beaches.

6.1.2.3. Manage daytime
driving to minimize impacts to
loggerheads.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.3. Strengthen existing
regulations or promulgate new
regulations to manage
mechanical beach cleaning on
nesting beaches.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.4.1. Evaluate the extent
and effects of harassment of
nesting females and hatchlings
6.1.4. Minimize harassment of and develop management
nesting females and hatchlings. recommendations.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.4.2. Conduct public
education campaigns to
minimize harassment of
6.1.4. Minimize harassment of nesting females and
nesting females and hatchlings. hatchlings.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.4.3. Increase the number
of interpretive turtle walks to
meet demand and minimize
6.1.4. Minimize harassment of overall disturbance to nesting
nesting females and hatchlings. females and hatchlings.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.4.4. Enforce laws to
minimize harassment of
6.1.4. Minimize harassment of nesting females and
nesting females and hatchlings. hatchlings.

Special protective measures should
be required during the nesting
season to
ensure that mechanized beach
cleaning equipment does not harm
sea turtles or sea turtle nests. In
higher density nesting areas where
marking every nest is not feasible,
non-mechanical methods of
cleaning, such as hand raking,
should be employed. To protect
nests, the following conditions
should be required for beach
cleaning activities: (1) cleaning
should only occur seaward of the
high tide line and only during
daylight hours, (2) cleaning should
only occur after an authorized sea
turtle permit holder has surveyed
the beach for nests, (3) all nests
within 3.1 m (10 feet) of the high
tide line should be marked by the
sea turtle permit holder, (4) only
equipment with less than 10-psi tire
pressure should operate on the
beach, (5) cleaning equipment
should not penetrate more than 5.1
cm (2 inches) into the beach
Resident and visitor use of nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. Intentional
and unintentional disturbance and
harassment of nesting females and
hatchlings is an increasing
problem on many beaches. Problem
areas where repeated incidents of
turtle harassment have been
reported should be identified, and
law enforcement efforts should be
focused there.
Resident and visitor use of nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. Intentional
and unintentional disturbance and
harassment of nesting females and
hatchlings is an increasing
problem on many beaches. Problem
areas where repeated incidents of
turtle harassment have been
reported should be identified, and
law enforcement efforts should be
focused there.
Resident and visitor use of nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. Intentional
and unintentional disturbance and
harassment of nesting females and
hatchlings is an increasing
problem on many beaches. Problem
areas where repeated incidents of
turtle harassment have been
reported should be identified, and
law enforcement efforts should be
focused there.
Resident and visitor use of nesting
beaches can adversely affect
nesting sea turtles, incubating egg
clutches, and hatchlings. Intentional
and unintentional disturbance and
harassment of nesting females and
hatchlings is an increasing
problem on many beaches. Problem
areas where repeated incidents of
turtle harassment have been
reported should be identified, and
law enforcement efforts should be
focused there.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

A wide variety of special events
(e.g., volleyball tournaments,
concerts) take
place on the beach. Some of these
events considerably increase the
number of people and equipment in
a given area. Many events are
scheduled outside of the sea turtle
nesting period, but some do occur
during the nesting season. State
resource agencies and local
governments should develop and
enforce guidelines for special events
that will occur during the nesting
season to ensure there will be no
direct or indirect impacts on nesting
turtles, nests, and emerging
hatchlings.

6.1.5. Develop and enforce
guidelines for special events on
the beach to minimize impacts
on nesting females, nests, and
hatchlings.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.6. Minimize the impacts of
military activities on nesting
females, nests, and hatchlings.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.7 Ensure oil spills affecting
nesting beaches do not impact
nesting females, nests, and
hatchlings.

6.1.7.1. Conduct a risk
management assessment of oil
spill effects on nesting
beaches.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1.7 Ensure oil spills affecting
nesting beaches do not impact
nesting females, nests, and
hatchlings.

6.1.7.2. Ensure that oil spill
response plans exist and
adequately protect all nesting
beaches.

6.1.8. Minimize the impacts of
coastal construction activities
on nesting females, nests, and
hatchlings.

6.1.8.1. Conduct all nonemergency coastal
construction activities outside
the main portion of the
nesting season to eliminate
impacts on nesting females,
nests, and hatchlings.

6.1.8. Minimize the impacts of
coastal construction activities
on nesting females, nests, and
hatchlings.

6.1.8.2. Strengthen existing
regulations or promulgate
new regulations to minimize
impacts from emergency
construction activities during
the nesting season on nesting
females, nests, and hatchlings.

5

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1. Minimize impacts to sea
turtles on nesting beaches.

Several military bases in the
southeast U.S. (e.g., Camp Lejeune
Marine Corps
Base, Naval Station Mayport, Cape
Canaveral Air Force Station, Patrick
Air
Force Base, Tyndall Air Force Base,
Eglin Air Force Base) have sea
turtle
nesting beaches. Activities on or
near these beaches include a
variety of
military training activities, rocket
launches, etc. During ESA section 7
consultations with the military on
activities that may affect sea turtles,
FWS should ensure the inclusion of
appropriate reasonable and prudent
measures to minimize incidental
take of nesting females, nests, and
hatchlings.
Oil spills in the vicinity of nesting
beaches just prior to or during the
sea turtle nesting season could
place nesting females, incubating
egg clutches, and hatchlings at
significant risk. A risk assessment
and response plans are needed to
ensure sea turtles are protected
from nearshore spills.
Oil spills in the vicinity of nesting
beaches just prior to or during the
sea turtle nesting season could
place nesting females, incubating
egg clutches, and hatchlings at
significant risk. A risk assessment
and response plans are needed to
ensure sea turtles are protected
from nearshore spills.
A variety of coastal construction
activities (e.g., construction, repair,
and maintenance of upland
structures and dune crossovers;
installation of utility cables;
installation and repair of public
infrastructure such as coastal
highways and emergency
evacuation routes; dune restoration;
and vehicular traffic and lighting
associated with any of these
activities) may affect sea turtles.
These activities may alter nesting
habitat and harm nesting females,
nests, and hatchlings.
A variety of coastal construction
activities (e.g., construction, repair,
and maintenance of upland
structures and dune crossovers;
installation of utility cables;
installation and repair of public
infrastructure such as coastal
highways and emergency
evacuation routes; dune restoration;
and vehicular traffic and lighting
associated with any of these
activities) may affect sea turtles.
These activities may alter nesting
habitat and harm nesting females,
nests, and hatchlings.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.1. Minimize impacts to sea
turtles on nesting beaches.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

A variety of coastal construction
activities (e.g., construction, repair,
and maintenance of upland
structures and dune crossovers;
installation of utility cables;
installation and repair of public
infrastructure such as coastal
highways and emergency
evacuation routes; dune restoration;
and vehicular traffic and lighting
associated with any of these
activities) may affect sea turtles.
These activities may alter nesting
habitat and harm nesting females,
nests, and hatchlings.

3

6.1.9. Ensure that law
enforcement activities
eliminate poaching of eggs and
nesting females.

Although not a significant cause of
nest loss in the U.S., poaching is
occasionally a local problem. In
other countries where loggerheads
from
Northwest Atlantic recovery units
occur, illegal take has been reported
but not quantified. Problem areas
should be identified, and law
enforcement efforts should be
focused
thereare
to eliminate
poaching.
Loggerheads
incidentally

3

6.2.1. Minimize loggerhead
bycatch in domestic
commercial gillnet fisheries.

6.2.1.1. Describe and
characterize domestic
commercial gillnet fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However,
even in the case
Loggerheads
are incidentally

2

6.2.1.2. Integrate information
gathered in 6211 with turtle
distribution data (linked to
actions 141 and 29).

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case

2

6.1.8. Minimize the impacts of
coastal construction activities
on nesting females, nests, and
hatchlings.

6.2.1. Minimize loggerhead
bycatch in domestic
commercial gillnet fisheries.

6.1.8.3. Develop and
implement ordinances to
eliminate the effects of
stormwater outfalls and
swimming pool drainage on
nesting females, nests, and
hatchlings.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.1. Minimize loggerhead
bycatch in domestic
commercial gillnet fisheries.

6.2.1. Minimize loggerhead
bycatch in domestic
commercial gillnet fisheries.

6.2.1. Minimize loggerhead
bycatch in domestic
commercial gillnet fisheries.

6.2.1.3. Implement observer
programs to determine
bycatch levels and identify key
characteristics of domestic
commercial gillnet fisheries
that affect bycatch levels.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.1.4. Implement measures
to minimize bycatch in large
mesh gillnet fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

1

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case

1

6.2.1.5. Implement measures
to minimize bycatch in other
gillnet fisheries as appropriate.

Loggerhead Sea Turtle Caretta caretta

Loggerhead Sea Turtle Caretta caretta

Loggerhead Sea Turtle Caretta caretta

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

AL, FL, LA, MS,
TX

5

5

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.2. Minimize loggerhead
bycatch in domestic shrimp
trawl fisheries.

6.2.2. Minimize loggerhead
bycatch in domestic shrimp
trawl fisheries.

6.2.2. Minimize loggerhead
bycatch in domestic shrimp
trawl fisheries.

6.2.2.1. Describe and
characterize domestic
commercial and recreational
shrimp trawl fisheries.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

3

6.2.2.2. Integrate information
gathered in 6221 with turtle
distribution data (linked to
actions 141 and 29).

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

3

6.2.2.3. Increase observer
coverage to a statistically
robust level to adequately
monitor bycatch levels in the
domestic commercial shrimp
fishery and modify TED
regulations if necessary.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case

2
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.2. Minimize loggerhead
bycatch in domestic shrimp
trawl fisheries.

6.2.2. Minimize loggerhead
bycatch in domestic shrimp
trawl fisheries.

6.2.2. Minimize loggerhead
bycatch in domestic shrimp
trawl fisheries.

6.2.2.4. Promulgate
regulations to require TEDs in
all trynets in the domestic
commercial shrimp fishery.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.2.5. Continue efforts to
educate domestic commercial
shrimp fishers on the proper
installation and use of largeropening TEDs.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

3

6.2.2.6. Investigate the
physiological effects of
multiple captures and
exclusions of loggerheads in
domestic commercial shrimp
trawls equipped with TEDs.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case

2
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.2. Minimize loggerhead
bycatch in domestic shrimp
trawl fisheries.

6.2.2. Minimize loggerhead
bycatch in domestic shrimp
trawl fisheries.

6.2.2. Minimize loggerhead
bycatch in domestic shrimp
trawl fisheries.

6.2.2.7. Monitor and reduce
effort in the domestic
commercial shrimp trawl
fishery to minimize
loggerhead bycatch.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

1

6.2.2.8. Investigate turtle
exclusion rates for soft TEDs
under field conditions using
videography.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.2.9. Implement statistically
valid observer programs to
determine bycatch levels in
domestic commercial skimmer
trawl fisheries and require
TEDs if necessary.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case

2
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.3. Minimize loggerhead
bycatch in domestic
commercial non-shrimp trawl
fisheries.

6.2.3. Minimize loggerhead
bycatch in domestic
commercial non-shrimp trawl
fisheries.

6.2.3. Minimize loggerhead
bycatch in domestic
commercial non-shrimp trawl
fisheries.

6.2.3.1. Describe and
characterize domestic
commercial non-shrimp trawl
fisheries.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.3.2. Integrate information
gathered in 6231 with turtle
distribution data (linked to
actions 141 and 29).

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.3.3. Implement statistically
valid observer programs to
determine bycatch levels in
domestic commercial nonshrimp trawl fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case

2
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.3. Minimize loggerhead
bycatch in domestic
commercial non-shrimp trawl
fisheries.

6.2.3. Minimize loggerhead
bycatch in domestic
commercial non-shrimp trawl
fisheries.

6.2.3. Minimize loggerhead
bycatch in domestic
commercial non-shrimp trawl
fisheries.

6.2.3.4. Implement seasonal
large-opening TED regulations
for domestic commercial nonshrimp trawl fisheries
operating from Cape Hatteras,
North Carolina, north to Cape
Cod, Massachusetts.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

1

6.2.3.5. Promulgate
regulations to require TEDs in
domestic commercial flynet
trawl fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

1

6.2.3.6. Promulgate
regulations to require largeopening TEDs in all domestic
commercial non-shrimp trawl
fisheries south of Cape
Hatteras, North Carolina.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case

1
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.4. Minimize loggerhead
bycatch in domestic
commercial pelagic and
demersal longline fisheries.

6.2.4. Minimize loggerhead
bycatch in domestic
commercial pelagic and
demersal longline fisheries.

6.2.4. Minimize loggerhead
bycatch in domestic
commercial pelagic and
demersal longline fisheries.

6.2.4.1. Describe and
characterize domestic
commercial pelagic and
demersal longline fisheries.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.4.2. Integrate information
gathered in 6241 with turtle
distribution data (linked to
actions 141 and 29).

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.4.3. Maintain and/or
increase observer coverage to
a statistically robust level to
adequately monitor bycatch
levels in domestic commercial
pelagic and demersal longline
fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.4. Minimize loggerhead
bycatch in domestic
commercial pelagic and
demersal longline fisheries.

6.2.4. Minimize loggerhead
bycatch in domestic
commercial pelagic and
demersal longline fisheries.

6.2.4. Minimize loggerhead
bycatch in domestic
commercial pelagic and
demersal longline fisheries.

6.2.4.4. Continue to conduct
focused experiments on
domestic commercial longline
gear and fishing practices to
minimize loggerhead
interactions and secondarily to
minimize post-interaction
mortality.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.4.5. Investigate the
effectiveness of time-area
closures to minimize
loggerhead interactions in
domestic commercial pelagic
and demersal longline
fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

1

6.2.4.6. Promulgate
regulations to implement
proven measures that
minimize loggerhead
interactions with commercial
pelagic and demersal longline
fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.4. Minimize loggerhead
bycatch in domestic
commercial pelagic and
demersal longline fisheries.

6.2.4. Minimize loggerhead
bycatch in domestic
commercial pelagic and
demersal longline fisheries.

6.2.5. Minimize loggerhead
bycatch in domestic
commercial and recreational
pot/trap fisheries.

6.2.4.7. Develop and
implement effective
approaches to enforcing
longline regulations in U.S.
territorial waters, the U.S. EEZ,
and on the high seas.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

1

6.2.4.8. Promote the use of
safe handling practices and
careful release tools in
domestic commercial pelagic
and demersal longline
fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

3

6.2.5.1. Describe and
characterize pot/trap fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.5. Minimize loggerhead
bycatch in domestic
commercial and recreational
pot/trap fisheries.

6.2.5. Minimize loggerhead
bycatch in domestic
commercial and recreational
pot/trap fisheries.

6.2.5. Minimize loggerhead
bycatch in domestic
commercial and recreational
pot/trap fisheries.

6.2.5.2. Integrate information
gathered in 6251 with turtle
distribution data (linked to
actions 141 and 29).

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.5.3. Develop gear
modifications to prevent
entanglement of loggerheads
in pot/trap lines.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.5.4. Promulgate
regulations to incorporate
modifications to whelk pot
bridles to prevent loggerhead
entanglement.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case
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6. Minimize other causes of
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.5. Minimize loggerhead
bycatch in domestic
commercial and recreational
pot/trap fisheries.

6.2.5. Minimize loggerhead
bycatch in domestic
commercial and recreational
pot/trap fisheries.

6.2.6. Minimize loggerhead
bycatch in domestic
commercial dredge fisheries.

6.2.5.5. Promulgate
appropriate regulations to
reduce incidental capture of
loggerheads in pots/traps.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.5.6. Require identification
on pot/trap gear.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

3

6.2.6.1. Describe and
characterize domestic
commercial dredge fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.6. Minimize loggerhead
bycatch in domestic
commercial dredge fisheries.

6.2.6. Minimize loggerhead
bycatch in domestic
commercial dredge fisheries.

6.2.6. Minimize loggerhead
bycatch in domestic
commercial dredge fisheries.

6.2.6.2. Integrate information
gathered in 6261 with turtle
distribution data (linked to
actions 141 and 29).

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.6.3. Evaluate the
effectiveness of gear
modifications developed to
reduce loggerhead bycatch in
the domestic commercial
scallop dredge fishery.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.6.5. Investigate bycatch
and mortality of loggerheads
in commercial whelk dredge
fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.6. Minimize loggerhead
bycatch in domestic
commercial dredge fisheries.

6.2.7. Minimize loggerhead
bycatch in other domestic
commercial fisheries.

6.2.7. Minimize loggerhead
bycatch in other domestic
commercial fisheries.

6.2.6.6. Investigate bycatch
and mortality of loggerheads
in commercial surf clam
dredge fisheries.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

2

6.2.7.1. Describe and
characterize other domestic
commercial fisheries.

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally

3

6.2.7.2. Integrate information
gathered in 6271 with turtle
distribution data (linked to
actions 141 and 29).

captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case
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6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2. Minimize loggerhead
bycatch in domestic fisheries
using a gear-based strategy.

6.2.7. Minimize loggerhead
bycatch in other domestic
commercial fisheries.

6.2.8. Enforce domestic
commercial fishery regulations
to minimize loggerhead
bycatch.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.3.1. Disseminate results of
bycatch reduction experiments
6.3. Minimize loggerhead
and transfer demonstrated
bycatch in foreign commercial bycatch reduction technologies
fisheries.
to foreign nations.
6.3.2. Encourage and assist
foreign nations in collecting
data on loggerhead bycatch via
observer programs for
6.3. Minimize loggerhead
commercial fisheries where
bycatch in foreign commercial bycatch levels are
fisheries.
undocumented.
6.3.3. Encourage and assist
foreign nations to develop,
implement, and enforce fishery
regulations to minimize
6.3. Minimize loggerhead
loggerhead bycatch in
bycatch in foreign commercial commercial pelagic longline
fisheries.
fisheries.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.3.4. Encourage and assist
foreign nations to develop,
implement, and enforce fishery
6.3. Minimize loggerhead
regulations to minimize
bycatch in foreign commercial loggerhead bycatch in
fisheries.
commercial trawl fisheries.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.3.5. Encourage and assist
foreign nations to develop,
implement, and enforce fishery
6.3. Minimize loggerhead
regulations to minimize
bycatch in foreign commercial loggerhead bycatch in
fisheries.
commercial gillnet fisheries.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.2.7.3. Investigate bycatch
and mortality of loggerheads
in other domestic commercial
fisheries and implement
bycatch reduction measures as
necessary.

Loggerheads are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound).
However,
even in the case
Loggerheads
are incidentally
captured in many domestic
commercial fisheries. The principal
fisheries known to incidentally
capture turtles are those employing
trawls, gillnets, longlines, pots/traps,
pound nets, hook and line, dredges,
and seines. Captures of loggerheads
in domestic commercial fisheries
number in the tens of thousands
annually; a substantial number of
these turtles die. Reducing bycatch
in these fisheries will require an
integrated approach including
measures such as gear
modifications, changes to fishing
practices, effort reduction, and
time/area closures.
Current approaches to managing
bycatch of loggerheads in domestic
commercial fisheries have ranged
from reasonably broad (e.g., TED
requirements for shrimp trawls in the
southeast U.S.) to fragmented and
local and often are target speciesbased (e.g., prohibitions of certain
gillnets in limited areas of Pamlico
Sound). However, even in the case
Work with foreign governments and
international fishery management
organizations to reduce loggerhead
bycatch in foreign commercial
fisheries (i.e., foreign fleets fishing
in their domestic waters and fishing
on the high seas).
Work with foreign governments and
international fishery management
organizations to reduce loggerhead
bycatch in foreign commercial
fisheries (i.e., foreign fleets fishing
in their domestic waters and fishing
on the high seas).
Work with foreign governments and
international fishery management
organizations to reduce loggerhead
bycatch in foreign commercial
fisheries (i.e., foreign fleets fishing
in their domestic waters and fishing
on the high seas).
Work with foreign governments and
international fishery management
organizations to reduce loggerhead
bycatch in foreign commercial
fisheries (i.e., foreign fleets fishing
in their domestic waters and fishing
on the high seas).
Work with foreign governments and
international fishery management
organizations to reduce loggerhead
bycatch in foreign commercial
fisheries (i.e., foreign fleets fishing
in their domestic waters and fishing
on the high seas).
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.3.6. Encourage and assist
foreign nations to develop,
implement, and enforce fishery
6.3. Minimize loggerhead
regulations to minimize
bycatch in foreign commercial loggerhead bycatch in other
fisheries.
commercial fisheries.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.3.7. Develop economic
incentives to reduce fishery
6.3. Minimize loggerhead
interactions and mortality of
bycatch in foreign commercial loggerheads in foreign high
fisheries.
seas fisheries.

Work with foreign governments and
international fishery management
organizations to reduce loggerhead
bycatch in foreign commercial
fisheries (i.e., foreign fleets fishing
in their domestic waters and fishing
on the high seas).
Work with foreign governments and
international fishery management
organizations to reduce loggerhead
bycatch in foreign commercial
fisheries (i.e., foreign fleets fishing
in their domestic waters and fishing
on the high seas).

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.3.8. Encourage ICCAT,
Canada, Mexico, and the
European Union to implement
standards for collecting
6.3. Minimize loggerhead
loggerhead bycatch information
bycatch in foreign commercial and requirements to minimize
fisheries.
loggerhead bycatch.

Work with foreign governments and
international fishery management
organizations to reduce loggerhead
bycatch in foreign commercial
fisheries (i.e., foreign fleets fishing
in their domestic waters and fishing
on the high seas).

1

6.4. Develop and implement a
strategy to assess, monitor,
and minimize effects of
trophic changes on
6.4.1. Assess loggerhead diets
loggerheads from fishing and and food web linkages in neritic
habitat alteration.
and oceanic habitats.

Fisheries may reduce the
abundance of species important in
loggerhead diets and could
potentially alter the trophic structure
of ecosystems upon which
loggerheads depend. Habitat
alteration from fishing gear may also
affect prey distribution and
abundance.

3

6.4. Develop and implement a
strategy to assess, monitor,
and minimize effects of
trophic changes on
6.4.2. Assess and minimize
loggerheads from fishing and effects of commercial harvest
habitat alteration.
of loggerhead prey species.

Fisheries may reduce the
abundance of species important in
loggerhead diets and could
potentially alter the trophic structure
of ecosystems upon which
loggerheads depend. Habitat
alteration from fishing gear may also
affect prey distribution and
abundance.
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5

5

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.4. Develop and implement a
strategy to assess, monitor,
and minimize effects of
trophic changes on
loggerheads from fishing and
habitat alteration.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.5. Develop and implement a
strategy to minimize the
effects of marine debris
ingestion and entanglement.

6.5.1. Determine frequency of
marine debris ingestion and
entanglement by loggerheads
in neritic and oceanic habitats.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.5. Develop and implement a
strategy to minimize the
effects of marine debris
ingestion and entanglement.

6.5.2. Evaluate the sublethal
effects of marine debris
ingestion and entanglement on
loggerheads.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.5. Develop and implement a
strategy to minimize the
effects of marine debris
ingestion and entanglement.

6.5.3. Enforce the International
Convention for the Prevention
of Pollution from Ships
(MARPOL).

6.4.3. Assess effects of habitat
alteration from commercial
fisheries on distribution and
abundance of loggerhead prey
species.

Fisheries may reduce the
abundance of species important in
loggerhead diets and could
potentially alter the trophic structure
of ecosystems upon which
loggerheads depend. Habitat
alteration from fishing gear may also
affect prey distribution and
abundance.
Marine debris may originate from
land or sea, primarily through
careless disposal of nonbiodegradable refuse. Suspected
sources of these materials are large
transport vessels pumping bilges
and discarding garbage, commercial
and recreational fishing vessels, oil
and gas platforms, beachgoers, and
cruise liners.
Marine debris may originate from
land or sea, primarily through
careless disposal of nonbiodegradable refuse. Suspected
sources of these materials are large
transport vessels pumping bilges
and discarding garbage, commercial
and recreational fishing vessels, oil
and gas platforms, beachgoers, and
cruise liners.
Marine debris may originate from
land or sea, primarily through
careless disposal of nonbiodegradable refuse. Suspected
sources of these materials are large
transport vessels pumping bilges
and discarding garbage, commercial
and recreational fishing vessels, oil
and gas platforms, beachgoers, and
cruise liners.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.5.4. Explore feasibility and
provide incentives to reduce
the amount of abandoned
6.5. Develop and implement a recreational and commercial
strategy to minimize the
fishing gear that causes
effects of marine debris
loggerhead injury and
ingestion and entanglement. mortality.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.5. Develop and implement a
strategy to minimize the
effects of marine debris
ingestion and entanglement.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.5. Develop and implement a
strategy to minimize the
6.5.6. Maintain or implement
effects of marine debris
marine debris cleanup
ingestion and entanglement. programs in coastal waters.

Marine debris may originate from
land or sea, primarily through
careless disposal of nonbiodegradable refuse. Suspected
sources of these materials are large
transport vessels pumping bilges
and discarding garbage, commercial
and recreational fishing vessels, oil
and gas platforms, beachgoers, and
cruise liners.
Marine debris may originate from
land or sea, primarily through
careless disposal of nonbiodegradable refuse. Suspected
sources of these materials are large
transport vessels pumping bilges
and discarding garbage, commercial
and recreational fishing vessels, oil
and gas platforms, beachgoers, and
cruise liners.
Marine debris may originate from
land or sea, primarily through
careless disposal of nonbiodegradable refuse. Suspected
sources of these materials are large
transport vessels pumping bilges
and discarding garbage, commercial
and recreational fishing vessels, oil
and gas platforms, beachgoers, and
cruise liners.

6.6. Develop and implement a 6.6.1. Develop a comprehensive
strategy to reduce vessel
GIS database to assess vessel
strikes.
interactions with loggerheads.

In recent years, 15 to 20% of live
and dead stranded loggerheads
along the neritic coastline of the
U.S. Atlantic and Gulf of Mexico had
sustained injuries as a result of
vessel strikes. While some injuries
may occur post mortem, the
prevalence of sea turtles with boat
related injuries coincident with areas
of high vessel activity (including
recreational and commercial
vessels) suggests a significant
problem in some locations.

5

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.5.5. Explore feasibility and
provide incentives to reduce
the amount of non-fisheries
related marine debris that
causes loggerhead injury and
mortality.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.6. Develop and implement a 6.6.2. Develop and implement a
strategy to reduce vessel
strategy to reduce vessel
strikes.
interactions with loggerheads.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.7. Monitor and minimize
mortality from channel
dredging activities.

6.7.1. Assess effects of new
technologies for channel
dredge equipment on
loggerhead captures.

In recent years, 15 to 20% of live
and dead stranded loggerheads
along the neritic coastline of the
U.S. Atlantic and Gulf of Mexico had
sustained injuries as a result of
vessel strikes. While some injuries
may occur post mortem, the
prevalence of sea turtles with boat
related injuries coincident with areas
of high vessel activity (including
recreational and commercial
vessels) suggests a significant
problem in some locations.
The COE is congressionally
mandated to maintain U.S.
navigational channels. To ensure
that authorized channel depths are
sustained, periodic dredging is
required. Some types of dredges,
particularly the hopper dredge, have
been shown to take sea turtles and,
on a cumulative basis, this take is
believed to be significant. Turtle
mortality can be documented by
screening the inflows/outflows on a
hopper dredge, by observation
aboard a clamshell dredge, or by
observing the discharge of a
pipeline dredge. Presently, NMFS
believes that few, if any, turtles are
impacted by clamshell or pipeline
dredges, but that the hopper dredge
is a major problem. Therefore,
observer coverage and appropriate
screening on all hopper dredge
operations should be required to
document take and associated
mortality.
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6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

6.7. Monitor and minimize
mortality from channel
dredging activities.

6.7.2. Incorporate effective
channel dredge equipment
modifications into future
operations.

6.7. Monitor and minimize
mortality from channel
dredging activities.

6.7.3. Maintain current
requirements for channel
dredging activities in the
southeast U.S. Atlantic and Gulf
of Mexico and evaluate
whether additional measures
are required to minimize
loggerhead mortality.

6.7. Monitor and minimize
mortality from channel
dredging activities.

6.7.4. Implement regional
requirements for channel
dredging activities north of
North Carolina to minimize
loggerhead mortality.

5

6. Minimize other causes of
disturbance, harassment,
injury, and mortality.

5

7. Facilitate recovery through
public awareness, education, 7.1. Develop and distribute
and information transfer
educational materials

7.1.1. Develop a video about
the impacts of beachfront
lighting on loggerheads and
ways to minimize impacts.

The COE is congressionally
mandated to maintain U.S.
navigational channels. To ensure
that authorized channel depths are
sustained, periodic dredging is
required. Some types of dredges,
particularly the hopper dredge, have
been shown to take sea turtles and,
on a cumulative basis, this take is
believed to be significant. Turtle
mortality can be documented by
screening the inflows/outflows on a
hopper dredge, by observation
aboard a clamshell dredge, or by
observing the discharge of a
pipeline dredge. Presently, NMFS
believes that few, if any, turtles are
impacted by clamshell or pipeline
dredges, but that the hopper dredge
is a major problem. Therefore,
observer coverage and appropriate
screening on all hopper dredge
operations should be required to
document take and associated
mortality.
The COE is congressionally
mandated to maintain U.S.
navigational channels. To ensure
that authorized channel depths are
sustained, periodic dredging is
required. Some types of dredges,
particularly the hopper dredge, have
been shown to take sea turtles and,
on a cumulative basis, this take is
believed to be significant. Turtle
mortality can be documented by
screening the inflows/outflows on a
hopper dredge, by observation
aboard a clamshell dredge, or by
observing the discharge of a
pipeline dredge. Presently, NMFS
believes that few, if any, turtles are
impacted by clamshell or pipeline
dredges, but that the hopper dredge
is a major problem. Therefore,
observer coverage and appropriate
screening on all hopper dredge
operations should be required to
document take and associated
mortality.
The COE is congressionally
mandated to maintain U.S.
navigational channels. To ensure
that authorized channel depths are
sustained, periodic dredging is
required. Some types of dredges,
particularly the hopper dredge, have
been shown to take sea turtles and,
on a cumulative basis, this take is
believed to be significant. Turtle
mortality can be documented by
screening the inflows/outflows on a
hopper dredge, by observation
aboard a clamshell dredge, or by
observing the discharge of a
pipeline dredge. Presently, NMFS
believes that few, if any, turtles are
impacted by clamshell or pipeline
dredges, but that the hopper dredge
is a major problem. Therefore,
observer coverage and appropriate
screening on all hopper dredge
operations should be required to
document take and associated
mortality.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities on the beach, such
as coastal development and public
use of nesting beaches. Public
education is the foundation upon
which a long-term conservation
program will succeed or fail.
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7. Facilitate recovery through
public awareness, education, 7.1. Develop and distribute
and information transfer
educational materials

7.1.2. Maintain websites with
comprehensive information
about loggerheads.

5

7. Facilitate recovery through
public awareness, education, 7.1. Develop and distribute
and information transfer
educational materials

7.1.3. Develop an educational
curriculum for students and the
public about loggerhead
demography and ecological
roles.

7.1.4. Use computer gaming
technologies to engage young
people in sea turtle
conservation.
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5

7. Facilitate recovery through
public awareness, education, 7.1. Develop and distribute
and information transfer
educational materials
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5

7. Facilitate recovery through 7.2. Facilitate international
public awareness, education, scientific communication and
and information transfer
information sharing.

Loggerhead Sea Turtle Caretta caretta
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5

7.3. Ensure facilities permitted
7. Facilitate recovery through to hold and display captive
public awareness, education, loggerheads have appropriate
and information transfer
informational displays.

Loggerhead Sea Turtle Caretta caretta
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5

7.4. Ensure standard criteria
7. Facilitate recovery through and recommendations for sea
public awareness, education, turtle nesting interpretive
and information transfer
walks are followed.

Loggerhead Sea Turtle Caretta caretta
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5

7. Facilitate recovery through 7.5. Develop guidelines for
public awareness, education, and encourage interpretive
and information transfer
daytime turtle walks.

Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities on the beach, such
as coastal development and public
use of nesting beaches. Public
education is the foundation upon
which a long-term conservation
program will succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities on the beach, such
as coastal development and public
use of nesting beaches. Public
education is the foundation upon
which a long-term conservation
program will succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities on the beach, such
as coastal development and public
use of nesting beaches. Public
education is the foundation upon
which a long-term conservation
program will succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities on the beach, such
as coastal development and public
use of nesting beaches. Public
education is the foundation upon
which a long-term conservation
program will succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities on the beach, such
as coastal development and public
use of nesting beaches. Public
education is the foundation upon
which a long-term conservation
program will succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities on the beach, such
as coastal development and public
use of nesting beaches. Public
education is the foundation upon
which a long-term conservation
program will succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities on the beach, such
as coastal development and public
use of nesting beaches. Public
education is the foundation upon
which a long-term conservation
program will succeed or fail.
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Gopher Tortoise
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7.6. Place educational signs at
7. Facilitate recovery through public access points on nesting
public awareness, education, beaches and points of access
and information transfer
to the marine environment.

5

7.7. Conduct a contingent
7. Facilitate recovery through valuation study to measure
public awareness, education, the economic value of sea
and information transfer
turtle related ecotourism.

Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities on the beach, such
as coastal development and public
use of nesting beaches. Public
education is the foundation upon
which a long-term conservation
program will succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The public
must be factually informed of the
issues particularly when
conservation measures conflict with
human activities on the beach, such
as coastal development and public
use of nesting beaches. Public
education is the foundation upon
which a long-term conservation
program will succeed or fail.

1.1. Survey gopher tortoise
populations on Federal and
1. Survey, monitor, and assess other public lands not
the status of populations
previously surveyed

The original survey work by
Lohoefener and Lohmeier
(1984) needs to be updated to
monitor status. There remains
controversy about the abundance of
the gopher tortoise. A survey will
clarify the tortoise’s status;
moreover, it will provide an essential
baseline for measuring the
effectiveness of recovery activities.
Surveys should also attempt to
determine recruitment rates and ageclass distribution, if possible.
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1.1. Survey gopher tortoise
populations on Federal and
1. Survey, monitor, and assess other public lands not
the status of populations
previously surveyed

1.1. Survey gopher tortoise
populations on Federal and
1. Survey, monitor, and assess other public lands not
the status of populations
previously surveyed

1.2. Conduct rangewide
1. Survey, monitor, and assess surveys at 5-year intervals on
the status of populations
public and private land

1.1.1. Conduct status surveys
on Camp Shelby

1.1.2. Conduct status surveys
on DeSoto National Forest

The original survey work by
Lohoefener and Lohmeier
(1984) needs to be updated to
monitor status. There remains
controversy about the abundance of
the gopher tortoise. A survey will
clarify the tortoise’s status;
moreover, it will provide an essential
baseline for measuring the
effectiveness of recovery activities.
Surveys should also attempt to
determine recruitment rates and ageclass distribution, if possible.

1.1.3. Conduct surveys on stateowned parklands, wildlife
management areas and 16th
section school lands

The original survey work by
Lohoefener and Lohmeier
(1984) needs to be updated to
monitor status. There remains
controversy about the abundance of
the gopher tortoise. A survey will
clarify the tortoise’s status;
moreover, it will provide an essential
baseline for measuring the
effectiveness of recovery activities.
Surveys should also attempt to
determine recruitment rates and ageclass distribution, if possible.

1.2.1. Assess the status of
individual populations and of
the species rangewide

The original survey work by
Lohoefener and Lohmeier
(1984) needs to be updated to
monitor status. There remains
controversy about the abundance of
the gopher tortoise. A survey will
clarify the tortoise’s status;
moreover, it will provide an essential
baseline for measuring the
effectiveness of recovery activities.
Surveys should also attempt to
determine recruitment rates and ageclass distribution, if possible.
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2

2

Other agencies responsibilities will be a
cooperative nature, possibly on projects
funded under a Service contract. In some
cases contracts may be let to private
individuals. The Army National Guard
and USFS are obligated to certain actions
through section 7 of the Act.

2

The De Soto National Forest, as the
primary Recovery population mentioned
in the Recovery Plan, is to go through a
priority soil survey every 5 years.
Previous surveys have occurred in 1997,
2002, and 2007. The USFS performed the
survey in 2014 on a smaller subset of
suitable soil tracts using LTDS. Results
showed similar results as before in terms
of low percentages of juvenile burrows
and the need for more aggressive
management (specifically fire) on many
parcels. USFS investigating the use of
head-started juvenile tortoises on De
Soto tracts to help enhance populations
in restored/improved areas.

2

Partially Complete: Other agencies
responsibilities will be a cooperative
nature, possibly on projects funded
under a Service contract. In some cases
contracts may be let to private
individuals. The Army National Guard
and USFS are obligated to certain actions
through section 7 of the Act.

2

Surveys ongoing throughout the range.
Alabama, Mississippi, and Louisiana state
wildlife agencies all working on
determining population estimates, first
on public lands, then planned surveys on
private lands; specifically looking for
populations that meet Minimum Viable
Population standards defined by GTC.

Gopher Tortoise
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2. Implement protection and
management of habitat on
federal lands

2.1. Protect and manage all
existing gopher tortoise
colonies

Gopher Tortoise
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3

2. Implement protection and
management of habitat on
federal lands

2.2. Manage habitat for
present and future expansion

Gopher Tortoise
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3

2. Implement protection and
management of habitat on
federal lands

2.3. Assess adequacy of
established and proposed
management plans

3

3.1. Provide information on
management and legal
3. Encourage protection and requirements to private
management on private lands landowners and managers

3.1.1. Develop informational
articles and management
guidelines oriented to private
lands

3

3.1. Provide information on
management and legal
3. Encourage protection and requirements to private
management on private lands landowners and managers

3.1.2. Distribute information to
private landowners and
managers through professional
and industrial associations

3

3.2. Develop a cooperative
agreement between the FWS
3. Encourage protection and and private landowners and
management on private lands implement where feasible

Gopher Tortoise

Gopherus
polyphemus

Gopher Tortoise

Gopherus
polyphemus

Gopher Tortoise

Gopherus
polyphemus

AL, LA, MS

AL, LA, MS

AL, LA, MS

The principal threats on Federal
lands,
specifically the DeSoto National
Forest, have been: (1) adverse
timber management practices on
the high,
dry ridges where gopher tortoises
occur, and (2) the military use of
about 136,000 acres. These threats
are being addressed through
Section 7 consultation involving
both Camp Shelby’s land-altering
activities
and a habitat management plan by
the Forest Service. The review of
these actions will be an ongoing
The principal threats on Federal
lands,
specifically the DeSoto National
Forest, have been: (1) adverse
timber management practices on
the high,
dry ridges where gopher tortoises
occur, and (2) the military use of
about 136,000 acres. These threats
are being addressed through
Section 7 consultation involving
both Camp Shelby’s land-altering
activities
and a habitat management plan by
the Forest Service. The review of
these actions will be an ongoing
The principal threats on Federal
lands,
specifically the DeSoto National
Forest, have been: (1) adverse
timber management practices on
the high,
dry ridges where gopher tortoises
occur, and (2) the military use of
about 136,000 acres. These threats
are being addressed through
Section 7 consultation involving
both Camp Shelby’s land-altering
activities
and a habitat management plan by
the Forest Service. The review of
these actions will be an ongoing
Private lands contain the vast
majority of forest possibly containing
gopher tortoises. Accordingly,
maintenance of the population is not
possible without some significant
successes on privately—owned
timberlands. Promotion of protection
and management of habitat on
private lands is difficult because of
the
few legal responsibilities and the
perceived economic interests of
landowners. Therefore, special
efforts are needed on private lands.
Private lands contain the vast
majority of forest possibly containing
gopher tortoises. Accordingly,
maintenance of the population is not
possible without some significant
successes on privately—owned
timberlands. Promotion of protection
and management of habitat on
private lands is difficult because of
the
few legal responsibilities and the
perceived economic interests of
landowners. Therefore, special
efforts are needed on private lands.
Private lands contain the vast
majority of forest possibly containing
gopher tortoises. Accordingly,
maintenance of the population is not
possible without some significant
successes on privately—owned
timberlands. Promotion of protection
and management of habitat on
private lands is difficult because of
the
few legal responsibilities and the
perceived economic interests of
landowners. Therefore, special
efforts are needed on private lands.

1

Other agencies responsibilities will be a
cooperative nature, possibly on projects
funded under a Service contract. In some
cases contracts may be let to private
individuals. The Army National Guard
and USFS are obligated to certain actions
through section 7 of the Act.
Repeat every 5 to 10 years;
Status assessment ongoing as part of
the Range-Wide Conservation Strategy.

1

1

3

NRCS Working Lands for Widlife
partnership for the gopher tortoise
began in 2012; revamped in 2016 with
larger budgets, larger acreage, and more
focused efforts based on Priority Areas
of Conservation (PAC) maps.

3

3

Costs to be determined

Gopher Tortoise

Gopherus
polyphemus

Gopher Tortoise

Gopherus
polyphemus

Gopher Tortoise

Gopherus
polyphemus

Gopher Tortoise

Piping Plover

Gopherus
polyphemus

Charadrius
melodus

3

3.3. Protect gopher tortoise
3. Encourage protection and habitat through easements,
management on private lands acquisitions, and donations

AL, LA, MS

3

4. Develop law enforcement
strategy to curb illegal taking
of gopher tortoise

Private lands contain the vast
majority of forest possibly containing
gopher tortoises. Accordingly,
maintenance of the population is not
possible without some significant
successes on privately—owned
timberlands. Promotion of protection
and management of habitat on
private lands is difficult because of
the
few legal responsibilities and the
perceived economic interests of
landowners. Therefore, special
efforts are needed on private lands.
Gopher tortoise depredation by
humans remains a practice in the
rural areas where the listed
population occurs. Habitat protection
may be
for naught if “taking” pressures
continue to impact populations. Law
enforcement must be a cooperative
effort among the Fish and Wildlife
Service, U.S. Forest Service, and
the States. This effort may or may
not involve the use of publicity.

AL, LA, MS

3

7. Conduct genetic studies

This is needed to answer questions
on the effects of augmentation and
relocation efforts.

AL, LA, MS

AL, LA, MS

AL, MS, LA, FL,
TX (wintering
grounds)

3

8. Relocate reproductively
isolated individuals to existing
protected and managed
colonies

5

1. Maintain natural coastal
processes that perpetuate
wintering and coastal
migration habitat

1.1. Protect non-breeding
plovers and their habitat from
direct and indirect impacts of
development (1a)

Animals that
are determined to be in this category
add nothing to maintenance
orrecovery. Ifintroducedintoan
existing small colony which is
protected and managed, they may
contribute to the recovery goal.
Such relocation should be done in
accordance with the procedures
outlined in Mount et al. (1988).
The review of threats to piping
plovers and their habitats in their
migration and wintering range
documents continuing loss and
degradation of the mosaic of
habitats used by plovers due to
development, dredging and sand
mining, inlet stabilization and
relocation, groins, seawalls and
revetments, sand placement
projects, invasive vegetation, and
wrack removal. This cumulative
habitat loss is, by itself, of very
serious concern for conservation of
piping plovers and the many other
shorebird species competing with
them for foraging resources and
roosting habitats in their nonbreeding range. However, artificial
shoreline stabilization also impedes
the processes by which coastal
habitats adapt to accelerating sea
level rise, thus setting the stage for
compounding future losses.

3

Costs to be determined

2

continuous
Partially complete: Telemetry studies
completed (adult tortoises only) on
Camp Shelby Training Base (U.S. Forest
Service land) in MS. Telemetry of
juvenile tortoises ongoing at Camp
Shelby, continuing next year (2016-17)
with newly-released head-started
juveniles. Incubation of tortoise eggs and
expansion of head-start program on
Camp Shelby is ongoing.
State agencies; MDWFP through section
6 has been and will continue to relocate
"waif" and reproductively isolated
tortoises. At 2014 GTC meeting we
discussed how to handle waif tortoises
range-wide. Camp Shelby initiating
program to identify isolated tortoises
and relocate them into a well-managed
colony (FY16). Potential for restoring
uplands around Glen's Pond as a waif
tortoise recipient site.

3

3

1a

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

Piping Plover

5

1. Maintain natural coastal
processes that perpetuate
wintering and coastal
migration habitat

1.2. Protect natural processes
of inlet formation, migration,
and closure (1a)

5

1. Maintain natural coastal
processes that perpetuate
wintering and coastal
migration habitat

1.3. Protect habitat from
direct and indirect impacts of
shoreline stabilization and
sand placement projects (1a)

5

1. Maintain natural coastal
processes that perpetuate
wintering and coastal
migration habitat

1.4.1. Protect and maintain
important intertidal habitats
1.4. Protect important
including algal flats, sandbars,
foraging and roosting habitats shoals, and ebb and flow tidal
(1a)
deltas (1a)

The review of threats to piping
plovers and their habitats in their
migration and wintering range
documents continuing loss and
degradation of the mosaic of
habitats used by plovers due to
development, dredging and sand
mining, inlet stabilization and
relocation, groins, seawalls and
revetments, sand placement
projects, invasive vegetation, and
wrack removal. This cumulative
habitat loss is, by itself, of very
serious concern for conservation of
piping plovers and the many other
shorebird species competing with
them for foraging resources and
roosting habitats in their nonbreeding range. However, artificial
shoreline stabilization also impedes
the processes by which coastal
habitats adapt to accelerating sea
level rise, thus setting the stage for
compounding future losses.
The review of threats to piping
plovers and their habitats in their
migration and wintering range
documents continuing loss and
degradation of the mosaic of
habitats used by plovers due to
development, dredging and sand
mining, inlet stabilization and
relocation, groins, seawalls and
revetments, sand placement
projects, invasive vegetation, and
wrack removal. This cumulative
habitat loss is, by itself, of very
serious concern for conservation of
piping plovers and the many other
shorebird species competing with
them for foraging resources and
roosting habitats in their nonbreeding range. However, artificial
shoreline stabilization also impedes
the processes by which coastal
habitats adapt to accelerating sea
level rise, thus setting the stage for
compounding future losses.
The review of threats to piping
plovers and their habitats in their
migration and wintering range
documents continuing loss and
degradation of the mosaic of
habitats used by plovers due to
development, dredging and sand
mining, inlet stabilization and
relocation, groins, seawalls and
revetments, sand placement
projects, invasive vegetation, and
wrack removal. This cumulative
habitat loss is, by itself, of very
serious concern for conservation of
piping plovers and the many other
shorebird species competing with
them for foraging resources and
roosting habitats in their nonbreeding range. However, artificial
shoreline stabilization also impedes
the processes by which coastal
habitats adapt to accelerating sea
level rise, thus setting the stage for
compounding future losses.

1a

1a

1a

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

5

1. Maintain natural coastal
processes that perpetuate
wintering and coastal
migration habitat

1.4. Protect important
1.4.2. Maintain natural beach
foraging and roosting habitats habitat and overwash and
(1a)
wrack formation processes (1a)

5

1. Maintain natural coastal
processes that perpetuate
wintering and coastal
migration habitat

1.5. Maintain native
vegetation by managing
invasive species (2)

5

1. Maintain natural coastal
processes that perpetuate
wintering and coastal
migration habitat

1.6. Purchase, via easements
or fee-title, areas used by
plovers for roosting or
foraging (1a)

5

2. Protect wintering and
migration piping plovers and
their habitat from human
disturbance

2.1. Manage sites to reduce
2.1.1. Manage pedestrial access
human-caused disturbance to to reduce distrubance to nonnon-breeding plovers (2)
breeding piping plovers (2)

The review of threats to piping
plovers and their habitats in their
migration and wintering range
documents continuing loss and
degradation of the mosaic of
habitats used by plovers due to
development, dredging and sand
mining, inlet stabilization and
relocation, groins, seawalls and
revetments, sand placement
projects, invasive vegetation, and
wrack removal. This cumulative
habitat loss is, by itself, of very
serious concern for conservation of
piping plovers and the many other
shorebird species competing with
them for foraging resources and
roosting habitats in their nonbreeding range. However, artificial
shoreline stabilization also impedes
the processes by which coastal
habitats adapt to accelerating sea
level rise, thus setting the stage for
compounding future losses.
The review of threats to piping
plovers and their habitats in their
migration and wintering range
documents continuing loss and
degradation of the mosaic of
habitats used by plovers due to
development, dredging and sand
mining, inlet stabilization and
relocation, groins, seawalls and
revetments, sand placement
projects, invasive vegetation, and
wrack removal. This cumulative
habitat loss is, by itself, of very
serious concern for conservation of
piping plovers and the many other
shorebird species competing with
them for foraging resources and
roosting habitats in their nonbreeding range. However, artificial
shoreline stabilization also impedes
the processes by which coastal
habitats adapt to accelerating sea
level rise, thus setting the stage for
compounding future losses.
The review of threats to piping
plovers and their habitats in their
migration and wintering range
documents continuing loss and
degradation of the mosaic of
habitats used by plovers due to
development, dredging and sand
mining, inlet stabilization and
relocation, groins, seawalls and
revetments, sand placement
projects, invasive vegetation, and
wrack removal. This cumulative
habitat loss is, by itself, of very
serious concern for conservation of
piping plovers and the many other
shorebird species competing with
them for foraging resources and
roosting habitats in their nonbreeding range. However, artificial
shoreline stabilization also impedes
the processes by which coastal
habitats adapt to accelerating sea
level rise, thus setting the stage for
compounding future losses.
Protecting non-breeding piping
plovers from human disturbance in
the face of widespread demand for
beach recreation is a continuing
challenge (see pages 48-50). Efforts
to manage and reduce human
disturbance to migrating and
wintering piping plovers at some
sites have been implemented in
recent years, but substantial threats
remain.

1a

2

1a

2

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

Piping Plover

Piping Plover

Piping Plover

Charadrius
melodus

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

AL, MS, LA, FL,
TX (wintering
grounds)
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2. Protect wintering and
migration piping plovers and
their habitat from human
disturbance

2.1.2. Manage off-road vehicle
2.1. Manage sites to reduce
access to reduce disturbance,
human-caused disturbance to mortality, and habitat
non-breeding plovers (2)
degradation (2)

5

2. Protect wintering and
migration piping plovers and
their habitat from human
disturbance

2.1. Manage sites to reduce
2.1.3. Implement and enforce
human-caused disturbance to pet restrictions in key plover
non-breeding plovers (2)
habitat areas (2)

5

2. Protect wintering and
migration piping plovers and
their habitat from human
disturbance

2.1. Manage sites to reduce
human-caused disturbance to 2.1.4. Prevent disturbance from
non-breeding plovers (2)
other activities (3)

5

2. Protect wintering and
migration piping plovers and
their habitat from human
disturbance

2.2. Develop and implement
site stewardship plans that
address human disturbance
and other limiting factors (2)

5

2. Protect wintering and
migration piping plovers and
their habitat from human
disturbance

2.3. Develop an effective
migration and wintering range
outreach strategy and
customize it for use in site
stewardship plans (3)

Protecting non-breeding piping
plovers from human disturbance in
the face of widespread demand for
beach recreation is a continuing
challenge (see pages 48-50). Efforts
to manage and reduce human
disturbance to migrating and
wintering piping plovers at some
sites have been implemented in
recent years, but substantial threats
remain.
Protecting non-breeding piping
plovers from human disturbance in
the face of widespread demand for
beach recreation is a continuing
challenge (see pages 48-50). Efforts
to manage and reduce human
disturbance to migrating and
wintering piping plovers at some
sites have been implemented in
recent years, but substantial threats
remain.
Protecting non-breeding piping
plovers from human disturbance in
the face of widespread demand for
beach recreation is a continuing
challenge (see pages 48-50). Efforts
to manage and reduce human
disturbance to migrating and
wintering piping plovers at some
sites have been implemented in
recent years, but substantial threats
remain.
Protecting non-breeding piping
plovers from human disturbance in
the face of widespread demand for
beach recreation is a continuing
challenge (see pages 48-50). Efforts
to manage and reduce human
disturbance to migrating and
wintering piping plovers at some
sites have been implemented in
recent years, but substantial threats
remain.
Protecting non-breeding piping
plovers from human disturbance in
the face of widespread demand for
beach recreation is a continuing
challenge (see pages 48-50). Efforts
to manage and reduce human
disturbance to migrating and
wintering piping plovers at some
sites have been implemented in
recent years, but substantial threats
remain.
Monitoring is essential to ensuring

3.1. Monitor non-breeding
piping plovers to assess
regional abundance and
distribution (1b)

that piping plover protection efforts
contribute effectively to their
conservation. At the regional level,
tracking large-scale changes in
habitat suitability, plover distribution,
and threats helps set management
and protection priorities. Sitespecific monitoring identifies local
factors limiting plover abundance
and habitat use, ascertains site
protection needs, and assesses
whether ongoing management is
effective. Habitat modification
projects merit the most intensive
monitoring to compare estimated
and actual effects and inform
assessment of similar future
proposals. Observations of banded
piping plovers inform understanding
of the migration routes and wintering
distribution of the breeding
populations, regional movement
patterns, and survival estimates.
Monitoring should be designed to
answer specific questions, and
methods should be tailored to
objectives. In practice, each

5

3. Monitor non-breeding
plovers and their habitat

2

2

3

2

3

1b

Piping Plover

Piping Plover

Piping Plover

Charadrius
melodus

Charadrius
melodus

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

AL, MS, LA, FL,
TX (wintering
grounds)

AL, MS, LA, FL,
TX (wintering
grounds)

5

5

5

3. Monitor non-breeding
plovers and their habitat

3. Monitor non-breeding
plovers and their habitat

3. Monitor non-breeding
plovers and their habitat

3.2. Monitor non-breeding
sites to identify limiting
factors and effects of
management (1b)

Monitoring is essential to ensuring
that piping plover protection efforts
contribute effectively to their
conservation. At the regional level,
tracking large-scale changes in
habitat suitability, plover distribution,
and threats helps set management
and protection priorities. Sitespecific monitoring identifies local
factors limiting plover abundance
and habitat use, ascertains site
protection needs, and assesses
whether ongoing management is
effective. Habitat modification
projects merit the most intensive
monitoring to compare estimated
and actual effects and inform
assessment of similar future
proposals. Observations of banded
piping plovers inform understanding
of the migration routes and wintering
distribution of the breeding
populations, regional movement
patterns, and survival estimates.
Monitoring should be designed to
answer specific questions, and
methods should be tailored to
objectives.
In essential
practice, to
each
Monitoring is
ensuring

1b

3.3. Provide robust monitoring
of piping plover abundance,
distribution, survival, and
habitat characteristics before
and after major projects that
have the potential to
substantially modify important
migration and wintering
piping plover habitat (1b)

that piping plover protection efforts
contribute effectively to their
conservation. At the regional level,
tracking large-scale changes in
habitat suitability, plover distribution,
and threats helps set management
and protection priorities. Sitespecific monitoring identifies local
factors limiting plover abundance
and habitat use, ascertains site
protection needs, and assesses
whether ongoing management is
effective. Habitat modification
projects merit the most intensive
monitoring to compare estimated
and actual effects and inform
assessment of similar future
proposals. Observations of banded
piping plovers inform understanding
of the migration routes and wintering
distribution of the breeding
populations, regional movement
patterns, and survival estimates.
Monitoring should be designed to
answer specific questions, and
methods should be tailored to
objectives.
In essential
practice, to
each
Monitoring is
ensuring

1b

3.4. Record and promptlly
report observations of banded
piping plovers (2)

that piping plover protection efforts
contribute effectively to their
conservation. At the regional level,
tracking large-scale changes in
habitat suitability, plover distribution,
and threats helps set management
and protection priorities. Sitespecific monitoring identifies local
factors limiting plover abundance
and habitat use, ascertains site
protection needs, and assesses
whether ongoing management is
effective. Habitat modification
projects merit the most intensive
monitoring to compare estimated
and actual effects and inform
assessment of similar future
proposals. Observations of banded
piping plovers inform understanding
of the migration routes and wintering
distribution of the breeding
populations, regional movement
patterns, and survival estimates.
Monitoring should be designed to
answer specific questions, and
methods should be tailored to
objectives. In practice, each

2

Piping Plover

Piping Plover

Piping Plover

Charadrius
melodus

Charadrius
melodus

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

AL, MS, LA, FL,
TX (wintering
grounds)

AL, MS, LA, FL,
TX (wintering
grounds)

5

5

5

Monitoring is essential to ensuring
that piping plover protection efforts
contribute effectively to their
conservation. At the regional level,
tracking large-scale changes in
habitat suitability, plover distribution,
and threats helps set management
and protection priorities. Sitespecific monitoring identifies local
factors limiting plover abundance
and habitat use, ascertains site
protection needs, and assesses
whether ongoing management is
effective. Habitat modification
projects merit the most intensive
monitoring to compare estimated
and actual effects and inform
assessment of similar future
proposals. Observations of banded
piping plovers inform understanding
of the migration routes and wintering
distribution of the breeding
populations, regional movement
patterns, and survival estimates.
Monitoring should be designed to
answer specific questions, and
methods should be tailored to
objectives.
In2009
practice,
each
Although the
5-Year
Review

2

4.1. Update and refine
contaminant exposure
response protocols to protect
plovers and their habitats.
4. Protect non-breeding
Incorporate updated
plovers and their habitats
procedures and protocols into
from contamination and
all appropriate federal, state,
degradation from oil or other and local oil and chemical spill
chemical contaminants
contingency plans. (2)

concluded that contingency plans
made threats from contaminants in
the coastal migration and wintering
range a minor threat, the 2010
Deepwater Horizon oil spill
demonstrated the potential for largescale impacts from leaks or spills to
affect non-breeding piping plovers.
The substantial infrastructure and
transport operations associated with
oil and other chemicals along the
Gulf of Mexico pose risks that are
now well-recognized. However, six
oil spills of known origin in the
Atlantic Coast breeding range since
1986 (Mierzykowski 2009) illustrate
that no part of the coastal range is
immune from oil spill and
contaminants threats. Prevention
should be the first line of defense
against this threat, but procedures
must also be in place to guide
responses and facilitate a careful
balance between efforts to contain
and remove contaminants and
minimize the disturbance to piping
plovers
well as
Althoughand
thetheir
2009habitat,
5-Yearas
Review

2

4.2. Develop a rigorous
experimental design to
evaluate short- and long-term
effects of alternative
contaminant clean-up
techniques on non-breeding
plovers and their habitat. (3)

concluded that contingency plans
made threats from contaminants in
the coastal migration and wintering
range a minor threat, the 2010
Deepwater Horizon oil spill
demonstrated the potential for largescale impacts from leaks or spills to
affect non-breeding piping plovers.
The substantial infrastructure and
transport operations associated with
oil and other chemicals along the
Gulf of Mexico pose risks that are
now well-recognized. However, six
oil spills of known origin in the
Atlantic Coast breeding range since
1986 (Mierzykowski 2009) illustrate
that no part of the coastal range is
immune from oil spill and
contaminants threats. Prevention
should be the first line of defense
against this threat, but procedures
must also be in place to guide
responses and facilitate a careful
balance between efforts to contain
and remove contaminants and
minimize the disturbance to piping
plovers and their habitat, as well as

3

3. Monitor non-breeding
plovers and their habitat

4. Protect non-breeding
plovers and their habitats
from contamination and
degradation from oil or other
chemical contaminants

3.5. Develop a state-by-state
atlas or other database
containing geospatial
information on wintering and
migrating piping plovers (2)

Piping Plover

Piping Plover

Piping Plover

Piping Plover

Charadrius
melodus

Charadrius
melodus

Charadrius
melodus

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

AL, MS, LA, FL,
TX (wintering
grounds)

AL, MS, LA, FL,
TX (wintering
grounds)

AL, MS, LA, FL,
TX (wintering
grounds)

5

4. Protect non-breeding
plovers and their habitats
from contamination and
degradation from oil or other
chemical contaminants

4.3. Identify and remediate
any sources of contaminants
with potential to adversely
affect piping plover survival
and reproduction. (2)

4.4. Carry out research
projects to determine survival
and reproductive success of
individually- marked piping
plovers that become oiled on
the wintering grounds. (2)

5

4. Protect non-breeding
plovers and their habitats
from contamination and
degradation from oil or other
chemical contaminants

5

5.1. Survey for the presence of
avian or mammalian
predators (especially non5. Assess predation as a
native predators, such as feral
potential limiting factor for
cats) on non-breeding plover
piping plovers on wintering
sites and include appropriate
and migration sites and take monitoring and management 5.1.1. Take actions to remove
action to address predation as recommendations in site
predators from sites used by
needed.
stewardship plans. (3)
piping plovers. (2)

5

5. Assess predation as a
potential limiting factor for
piping plovers on wintering
and migration sites and take
action to address predation as
needed.

5.2. Consider ancillary benefits
to non-breeding plovers when
developing predator
management plans for sites,
including national wildlife
refuges and state parks. (3)

Although the 2009 5-Year Review
concluded that contingency plans
made threats from contaminants in
the coastal migration and wintering
range a minor threat, the 2010
Deepwater Horizon oil spill
demonstrated the potential for largescale impacts from leaks or spills to
affect non-breeding piping plovers.
The substantial infrastructure and
transport operations associated with
oil and other chemicals along the
Gulf of Mexico pose risks that are
now well-recognized. However, six
oil spills of known origin in the
Atlantic Coast breeding range since
1986 (Mierzykowski 2009) illustrate
that no part of the coastal range is
immune from oil spill and
contaminants threats. Prevention
should be the first line of defense
against this threat, but procedures
must also be in place to guide
responses and facilitate a careful
balance between efforts to contain
and remove contaminants and
minimize the disturbance to piping
plovers
well as
Althoughand
thetheir
2009habitat,
5-Yearas
Review
concluded that contingency plans
made threats from contaminants in
the coastal migration and wintering
range a minor threat, the 2010
Deepwater Horizon oil spill
demonstrated the potential for largescale impacts from leaks or spills to
affect non-breeding piping plovers.
The substantial infrastructure and
transport operations associated with
oil and other chemicals along the
Gulf of Mexico pose risks that are
now well-recognized. However, six
oil spills of known origin in the
Atlantic Coast breeding range since
1986 (Mierzykowski 2009) illustrate
that no part of the coastal range is
immune from oil spill and
contaminants threats. Prevention
should be the first line of defense
against this threat, but procedures
must also be in place to guide
responses and facilitate a careful
balance between efforts to contain
and remove contaminants and
minimize the disturbance to piping
plovers and their habitat, as well as
The USFWS South Carolina Field
Office (T. Hall, USFWS, in litt.
2007) has endorsed removal of freeroaming cats through humane
capture by licensed animal care and
control facilities, cat licensing and
leashing requirements, and
prohibitions on abandonment of
domestic animals. If monitors detect
regular use of posts, signs, and
other structures as perches for
raptors, the perches should be
modified or removed.
The USFWS South Carolina Field
Office (T. Hall, USFWS, in litt.
2007) has endorsed removal of freeroaming cats through humane
capture by licensed animal care and
control facilities, cat licensing and
leashing requirements, and
prohibitions on abandonment of
domestic animals. If monitors detect
regular use of posts, signs, and
other structures as perches for
raptors, the perches should be
modified or removed.
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TX (wintering
grounds)

Piping Plover

Charadrius
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TX (wintering
grounds)
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5

5.3. Coordinate with municipal
governments in coastal areas
regarding negative impacts of
feral cat colonies and
5. Assess predation as a
discourage establishment or
potential limiting factor for
maintenance of cat colonies
piping plovers on wintering
near sites used by piping
and migration sites and take plovers (e.g. beaches, ocean
action to address predation as or Gulf passes, uplands
needed.
adjacent to bayshore flats)

5.3.1. Take actions to remove
predators from sites used by
piping plovers, especially feral
cats.

6. Improve application of
regulatory tools.

6.1. Fully utilize ESA
authorities to conserve piping
plovers and their habitats.
(1b)

6.1.1. Maximize avoidance of
adverse effects to piping
plovers and their habitats
through section 7 consultations
with federal agencies. (1b)

5

6. Improve application of
regulatory tools.

6.1. Fully utilize ESA
authorities to conserve piping
plovers and their habitats.
(1b)

6.1.2. Adopt effective piping
plover protections in Habitat
Conservation Plans under
section 10(a)(1)(B) of the ESA.
(U)

5

6. Improve application of
regulatory tools.

6.2. Provide appropriate
Coastal Barrier Resources Act
determinations. (2)

5

The USFWS South Carolina Field
Office (T. Hall, USFWS, in litt.
2007) has endorsed removal of freeroaming cats through humane
capture by licensed animal care and
control facilities, cat licensing and
leashing requirements, and
prohibitions on abandonment of
domestic animals. If monitors detect
regular use of posts, signs, and
other structures as perches for
raptors, the perches should be
modified or removed.
Regulatory tools provide the legal
framework for consistent, effective
application of conservation and
management recommendations
(see pages 57-59). This section
provides recommendations and
examples pertinent to the ESA, the
Coastal Barrier Resources Act, and
legal authorities for the protection
and management of federal lands.
State and local regulations and
policies provide further opportunities
for piping plover conservation and
should be fully utilized. The
recommendations in this section will
enhance implementation of actions
to protect non-breeding piping
plovers from habitat degradation
and human disturbance (see Actions
1 and 2).
Regulatory tools provide the legal
framework for consistent, effective
application of conservation and
management recommendations
(see pages 57-59). This section
provides recommendations and
examples pertinent to the ESA, the
Coastal Barrier Resources Act, and
legal authorities for the protection
and management of federal lands.
State and local regulations and
policies provide further opportunities
for piping plover conservation and
should be fully utilized. The
recommendations in this section will
enhance implementation of actions
to protect non-breeding piping
plovers from habitat degradation
and human disturbance (see Actions
1 and 2).
Regulatory tools provide the legal
framework for consistent, effective
application of conservation and
management recommendations
(see pages 57-59). This section
provides recommendations and
examples pertinent to the ESA, the
Coastal Barrier Resources Act, and
legal authorities for the protection
and management of federal lands.
State and local regulations and
policies provide further opportunities
for piping plover conservation and
should be fully utilized. The
recommendations in this section will
enhance implementation of actions
to protect non-breeding piping
plovers from habitat degradation
and human disturbance (see Actions
1 and 2).
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5
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6. Improve application of
regulatory tools.

6.3 Provide exemplary
protection for migrating and
wintering piping plovers on
federal lands. (2)

6. Improve application of
regulatory tools.

6.4. Encourage effective use
of state and local laws and
regulations to enhance
conservation of non-breeding
piping plovers and their
habitat. (2)

Regulatory tools provide the legal
framework for consistent, effective
application of conservation and
management recommendations
(see pages 57-59). This section
provides recommendations and
examples pertinent to the ESA, the
Coastal Barrier Resources Act, and
legal authorities for the protection
and management of federal lands.
State and local regulations and
policies provide further opportunities
for piping plover conservation and
should be fully utilized. The
recommendations in this section will
enhance implementation of actions
to protect non-breeding piping
plovers from habitat degradation
and human disturbance (see Actions
1 and 2).
Regulatory tools provide the legal
framework for consistent, effective
application of conservation and
management recommendations
(see pages 57-59). This section
provides recommendations and
examples pertinent to the ESA, the
Coastal Barrier Resources Act, and
legal authorities for the protection
and management of federal lands.
State and local regulations and
policies provide further opportunities
for piping plover conservation and
should be fully utilized. The
recommendations in this section will
enhance implementation of actions
to protect non-breeding piping
plovers from habitat degradation
and human disturbance (see Actions
1 and 2).

7.1. Seek long-term
agreements with landowners
to protect non-breeding
plovers and their habitats.
(1b)

Threats to non-breeding plovers are
pervasive and persistent. Improved
application of ESA authorities (see
Action 6.1) can increase their
contributions to recovery, but
eventual removal of ESA
protections will likely be contingent
on alternative mechanisms to
reduce and manage these threats
(see delisting criteria from recovery
plans on pages 69-72). Furthermore,
development of protocols to address
future conditions (including, but not
limited to, those induced by climate
change) is essential in the context of
long-term protection of migrating
and wintering piping plovers.

1b

Threats to non-breeding plovers are
pervasive and persistent. Improved
application of ESA authorities (see
Action 6.1) can increase their
contributions to recovery, but
eventual removal of ESA
protections will likely be contingent
on alternative mechanisms to
reduce and manage these threats
(see delisting criteria from recovery
plans on pages 69-72). Furthermore,
development of protocols to address
future conditions (including, but not
limited to, those induced by climate
change) is essential in the context of
long-term protection of migrating
and wintering piping plovers.

1a

7. Develop mechanisms to
provide long-term protection
of non-breeding plovers and
their habitat.

7. Develop mechanisms to
provide long-term protection
of non-breeding plovers and 7.2. Acquire important habitat
their habitat.
if it becomes available. (1a)
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Piping Plover

Piping Plover

Piping Plover

Piping Plover

Charadrius
melodus
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AL, MS, LA, FL,
TX (wintering
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TX (wintering
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TX (wintering
grounds)
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TX (wintering
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5

5

7. Develop mechanisms to
provide long-term protection
of non-breeding plovers and 7.3. Seek non-regulatory
their habitat.
recognition for sites. (3)

Threats to non-breeding plovers are
pervasive and persistent. Improved
application of ESA authorities (see
Action 6.1) can increase their
contributions to recovery, but
eventual removal of ESA
protections will likely be contingent
on alternative mechanisms to
reduce and manage these threats
(see delisting criteria from recovery
plans on pages 69-72). Furthermore,
development of protocols to address
future conditions (including, but not
limited to, those induced by climate
change) is essential in the context of
long-term protection of migrating
and wintering piping plovers.

3

7. Develop mechanisms to
provide long-term protection
of non-breeding plovers and
their habitat.

Threats to non-breeding plovers are
pervasive and persistent. Improved
application of ESA authorities (see
Action 6.1) can increase their
contributions to recovery, but
eventual removal of ESA
protections will likely be contingent
on alternative mechanisms to
reduce and manage these threats
(see delisting criteria from recovery
plans on pages 69-72). Furthermore,
development of protocols to address
future conditions (including, but not
limited to, those induced by climate
change) is essential in the context of
long-term protection of migrating
and wintering piping plovers.

2

7.4. Institutionalize plover site
management through longterm planning at the local,
state and federal levels. (2)

5

7. Develop mechanisms to
provide long-term protection 7.5. Address long-term climate
of non-breeding plovers and change threats, including
their habitat.
accelerating sea level rise. (1a)

5

8. Conduct scientific
investigations to refine
knowledge and inform
conservation of migrating and
wintering piping plovers.

8.1. Evaluate factors in the
coastal migration and
wintering range that may
affect piping plover survival
and subsequent fecundity.
(1b)

Threats to non-breeding plovers are
pervasive and persistent. Improved
application of ESA authorities (see
Action 6.1) can increase their
contributions to recovery, but
eventual removal of ESA
protections will likely be contingent
on alternative mechanisms to
reduce and manage these threats
(see delisting criteria from recovery
plans on pages 69-72). Furthermore,
development of protocols to address
future conditions (including, but not
limited to, those induced by climate
change) is essential in the context of
long-term protection of migrating
and wintering piping plovers.
Past research efforts have made
important contributions to the
conservation of non-breeding piping
plovers and several studies are
currently in progress. However,
there are many needs for further
information.
Activities related to surveying and
monitoring migration and wintering
habitats, including monitoring before
and after habitat modification
projects, are provided in Action 3.
Action 4.2 addresses the need for
an experimental design to evaluate
trade-offs among contaminant cleanup techniques, and Action 4.3
outlines potential studies to identify
any sources of contaminants that
might originate in the non-breeding
range.

1a

1b
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TX (wintering
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grounds)

Charadrius
melodus

Charadrius
melodus
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TX (wintering
grounds)
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8. Conduct scientific
investigations to refine
knowledge and inform
conservation of migrating and
wintering piping plovers.

5

8. Conduct scientific
investigations to refine
knowledge and inform
8.3. Determine the effects of
conservation of migrating and shoreline stabilization
wintering piping plovers.
projects. (1b)

5

8. Conduct scientific
investigations to refine
knowledge and inform
conservation of migrating and
wintering piping plovers.

8.4. Develop design
specifications and monitoring
for restoring, creating, and
enhancing
roosting and foraging habitat.
(1b)

5

8. Conduct scientific
investigations to refine
knowledge and inform
conservation of migrating and
wintering piping plovers.

8.5. Investigate methods to
determine the quantity and
distribution of wintering and
coastal migration habitat
needed for long-term
conservation of the three
populations. (2)

8.2. Refine the
characterization of optimal
winter and migration habitat.
(2)

Past research efforts have made
important contributions to the
conservation of non-breeding piping
plovers and several studies are
currently in progress. However,
there are many needs for further
information.
Activities related to surveying and
monitoring migration and wintering
habitats, including monitoring before
and after habitat modification
projects, are provided in Action 3.
Action 4.2 addresses the need for
an experimental design to evaluate
trade-offs among contaminant cleanup techniques, and Action 4.3
outlines potential studies to identify
any sources of contaminants that
might originate in the non-breeding
range.
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and after habitat modification
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trade-offs among contaminant cleanup techniques, and Action 4.3
outlines potential studies to identify
any sources of contaminants that
might originate in the non-breeding
range.
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Activities related to surveying and
monitoring migration and wintering
habitats, including monitoring before
and after habitat modification
projects, are provided in Action 3.
Action 4.2 addresses the need for
an experimental design to evaluate
trade-offs among contaminant cleanup techniques, and Action 4.3
outlines potential studies to identify
any sources of contaminants that
might originate in the non-breeding
range.
Past research efforts have made
important contributions to the
conservation of non-breeding piping
plovers and several studies are
currently in progress. However,
there are many needs for further
information.
Activities related to surveying and
monitoring migration and wintering
habitats, including monitoring before
and after habitat modification
projects, are provided in Action 3.
Action 4.2 addresses the need for
an experimental design to evaluate
trade-offs among contaminant cleanup techniques, and Action 4.3
outlines potential studies to identify
any sources of contaminants that
might originate in the non-breeding
range.
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8. Conduct scientific
investigations to refine
knowledge and inform
8.6. Determine impacts of
conservation of migrating and human disturbance on nonwintering piping plovers.
breeding plovers. (2)

5

8. Conduct scientific
investigations to refine
knowledge and inform
conservation of migrating and
wintering piping plovers.

8.7. Evaluate piping plover
flight patterns and behaviors
to inform risk assessments for
wind
turbine generators. (2)

5

8. Conduct scientific
investigations to refine
knowledge and inform
conservation of migrating and
wintering piping plovers.

8.8. Develop strategies to
reduce threats from
accelerating sea level rise.
(1b)

5

8. Conduct scientific
investigations to refine
knowledge and inform
conservation of migrating and
wintering piping plovers.

8.9. Investigate the full
spectrum of other impacts
from climate change on piping
plovers in their non-breeding
range. (2)

Past research efforts have made
important contributions to the
conservation of non-breeding piping
plovers and several studies are
currently in progress. However,
there are many needs for further
information.
Activities related to surveying and
monitoring migration and wintering
habitats, including monitoring before
and after habitat modification
projects, are provided in Action 3.
Action 4.2 addresses the need for
an experimental design to evaluate
trade-offs among contaminant cleanup techniques, and Action 4.3
outlines potential studies to identify
any sources of contaminants that
might originate in the non-breeding
range.
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Action 4.2 addresses the need for
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trade-offs among contaminant cleanup techniques, and Action 4.3
outlines potential studies to identify
any sources of contaminants that
might originate in the non-breeding
range.
Past research efforts have made
important contributions to the
conservation of non-breeding piping
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currently in progress. However,
there are many needs for further
information.
Activities related to surveying and
monitoring migration and wintering
habitats, including monitoring before
and after habitat modification
projects, are provided in Action 3.
Action 4.2 addresses the need for
an experimental design to evaluate
trade-offs among contaminant cleanup techniques, and Action 4.3
outlines potential studies to identify
any sources of contaminants that
might originate in the non-breeding
range.
Past research efforts have made
important contributions to the
conservation of non-breeding piping
plovers and several studies are
currently in progress. However,
there are many needs for further
information.
Activities related to surveying and
monitoring migration and wintering
habitats, including monitoring before
and after habitat modification
projects, are provided in Action 3.
Action 4.2 addresses the need for
an experimental design to evaluate
trade-offs among contaminant cleanup techniques, and Action 4.3
outlines potential studies to identify
any sources of contaminants that
might originate in the non-breeding
range.
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Piping Plover
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melodus

AL, MS, LA, FL,
TX (wintering
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5

8. Conduct scientific
investigations to refine
knowledge and inform
8.10. Ascertain impacts of
conservation of migrating and predation on wintering and
wintering piping plovers.
migrating piping plovers. (3)

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

5

9. Coordinate, review and
refine recovery efforts

9.1. Foster communication
among recovery partners. (2)

Piping Plover

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

5

9. Coordinate, review and
refine recovery efforts

9.2. Facilitate use of new
information. (2)

Charadrius
melodus

AL, MS, LA, FL,
TX (wintering
grounds)

9. Coordinate, review and
refine recovery efforts

9.3. Support conservation of
wintering piping plovers
outside the continental U.S.
(2)

Piping Plover

Wood Stork

Mycteria
americana

AL, FL, MS

5

3

1. Protect currently occupied
habitat
1.1. Locate important habitat

1.1.1. Locate nesting habitat

Wood Stork

Mycteria
americana

AL, FL, MS

3

1. Protect currently occupied
habitat
1.1. Locate important habitat

Wood Stork

Mycteria
americana

AL, FL, MS

3

1. Protect currently occupied
habitat
1.2. Prioritize habitat

Wood Stork

Mycteria
americana

AL, FL, MS

3

1.3.1. Inform landowners of the
1. Protect currently occupied 1.3. Work with private
presence of storks nesting on
habitat
landowners to protect habitat their property

Wood Stork

Mycteria
americana

3

1.3.2. Provide assistance and
support to landowners in
1. Protect currently occupied 1.3. Work with private
managing their property for the
habitat
landowners to protect habitat benefit of wood storks

AL, FL, MS

1.1.2. Locate roosting and
foraging habitat

Past research efforts have made
important contributions to the
conservation of non-breeding piping
plovers and several studies are
currently in progress. However,
there are many needs for further
information.
Activities related to surveying and
monitoring migration and wintering
habitats, including monitoring before
and after habitat modification
projects, are provided in Action 3.
Action 4.2 addresses the need for
an experimental design to evaluate
trade-offs among contaminant cleanup techniques, and Action 4.3
outlines potential studies to identify
any sources of contaminants that
might originate in the non-breeding
range.
The piping plover’s wide geographic
wintering range and the large
number of recovery partners dictate
prompt sharing of new information
and innovative management
actions.
The piping plover’s wide geographic
wintering range and the large
number of recovery partners dictate
prompt sharing of new information
and innovative management
actions.
The piping plover’s wide geographic
wintering range and the large
number of recovery partners dictate
prompt sharing of new information
and innovative management
actions.
At a minimum, for continue survival
of the US population, currently
occupied nesting, roosting and
foraging habitat must be protected
from further loss or degradation.
Watersheds supporting natural
nesting habitat should remain
unaltered, or be restored to function
as a natural system if previously
altered.
At a minimum, for continue survival
of the US population, currently
occupied nesting, roosting and
foraging habitat must be protected
from further loss or degradation.
Watersheds supporting natural
nesting habitat should remain
unaltered, or be restored to function
as a natural system if previously
altered.
At a minimum, for continue survival
of the US population, currently
occupied nesting, roosting and
foraging habitat must be protected
from further loss or degradation.
Watersheds supporting natural
nesting habitat should remain
unaltered, or be restored to function
as a natural system if previously
altered.
At a minimum, for continue survival
of the US population, currently
occupied nesting, roosting and
foraging habitat must be protected
from further loss or degradation.
Watersheds supporting natural
nesting habitat should remain
unaltered, or be restored to function
as a natural system if previously
altered.
At a minimum, for continue survival
of the US population, currently
occupied nesting, roosting and
foraging habitat must be protected
from further loss or degradation.
Watersheds supporting natural
nesting habitat should remain
unaltered, or be restored to function
as a natural system if previously
altered.

3

2

2

2

1

GA, NC and SC wildlife agencies annually
conduct WOST colony surveys. SOFL
agencies and NGOs annually monitor
SOFL WOST colonies. FL FWC monitors
Central FL colonies and North Florida
colonies are monitored and surveyed by
volunteer efforts.

1

See Bryan 1995. Herring 2007.
FORAGING HABITAT SELECTION
MODELING AND NESTING ECOLOGY OF
WOOD STORKS IN EVERGLADES
NATIONAL PARK Rodgers et al 2011.
Productivity and Habitat modeling of
wood storks in North and Central FL.

2

Costs are staff time.

1

Costs are staff time.

2

Cannot determine specific costs at this
time. Assistance would be on a site by
site basis.

Wood Stork

Mycteria
americana

AL, FL, MS

3

1. Protect currently occupied 1.3. Work with private
1.3.3. Develop management
habitat
landowners to protect habitat plans for private lands

Wood Stork

Mycteria
americana

AL, FL, MS

3

1. Protect currently occupied
habitat
1.4. Acquire land

Wood Stork

Mycteria
americana

AL, FL, MS

3

1. Protect currently occupied 1.5. Protect sites from
habitat
disturbance

Wood Stork

Mycteria
americana

AL, FL, MS

3

1. Protect currently occupied 1.6. Use existing regulatory
1.6.1. Review federal actions
habitat
mechanisms to protect habitat for impacts to wood storks

Wood Stork

Mycteria
americana

AL, FL, MS

3

Wood Stork

Mycteria
americana

AL, FL, MS

3

1.6.2. Encourage conservation
1. Protect currently occupied 1.6. Use existing regulatory
of wood stork habitat in Habitat
habitat
mechanisms to protect habitat Conservation Plans
2.1.1. Analyze and report on
existing record of stork colony
patterns in the Everglades
basin, including the effects of
the initial restoration programs
2. Restore and enhance
2.1. Restore the Everglades
on the ecological recovery of
habitat
and Big Cypress system
ENP
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2. Restore and enhance
habitat

2.1. Restore the Everglades
and Big Cypress system
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2. Restore and enhance
habitat

2.1. Restore the Everglades
and Big Cypress system

Wood Stork

Mycteria
americana

Wood Stork
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americana

Wood Stork
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AL, FL, MS
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2. Restore and enhance
habitat

2.1. Restore the Everglades
and Big Cypress system
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2. Restore and enhance
habitat

2.2. Enhance nesting and
roosting sites throughout the
range

2.2.1. Improve colony
success/productivity by
impounding suitable sites

2. Restore and enhance
habitat

2.2. Enhance nesting and
roosting sites throughout the
range

A prerequisite for recovery of the
wood stork in the southeastern US is
the restoration and enhancement of
suitable habitat througout the
mosaic of habitat types used by this
species
A prerequisite for recovery of the
wood stork in the southeastern US is
the restoration and enhancement of
suitable habitat througout the
mosaic of habitat types used by this
species
A prerequisite for recovery of the
wood stork in the southeastern US is
the restoration and enhancement of
suitable habitat througout the
mosaic of habitat types used by this
species

2.1.2. Develop models of wood
stork colony dynamics in south
Florida wetlands

2.1.3. Provide feedback for
adaptive restoration planning
2.1.4. Organize systematic
censuses of stork foraging
habitat in the Big Cypress
region, comparable to existing
censuses in the Everglades
basin

3

At a minimum, for continue survival
of the US population, currently
occupied nesting, roosting and
foraging habitat must be protected
from further loss or degradation.
Watersheds supporting natural
nesting habitat should remain
unaltered, or be restored to function
as a natural system if previously
altered.
At a minimum, for continue survival
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Watersheds supporting natural
nesting habitat should remain
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as a natural system if previously
altered.
At a minimum, for continue survival
of the US population, currently
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foraging habitat must be protected
from further loss or degradation.
Watersheds supporting natural
nesting habitat should remain
unaltered, or be restored to function
as a natural system if previously
altered.
At a minimum, for continue survival
of the US population, currently
occupied nesting, roosting and
foraging habitat must be protected
from further loss or degradation.
Watersheds supporting natural
nesting habitat should remain
unaltered, or be restored to function
as a natural system if previously
altered.
At a minimum, for continue survival
of the US population, currently
occupied nesting, roosting and
foraging habitat must be protected
from further loss or degradation.
Watersheds supporting natural
nesting habitat should remain
unaltered, or be restored to function
as a natural system if previously
altered.

2.2.1. Improve colony
success/productivity by
impounding suitable sites

2.2.1.1. Determine the
structural and vegetative
characteristics of impounded
sites

2.2.1.2. Conduct long-term
monitoring of impounded
colony sites

A prerequisite for recovery of the
wood stork in the southeastern US is
the restoration and enhancement of
suitable habitat througout the
mosaic of habitat types used by this
species
A prerequisite for recovery of the
wood stork in the southeastern US is
the restoration and enhancement of
suitable habitat througout the
mosaic of habitat types used by this
species

A prerequisite for recovery of the
wood stork in the southeastern US is
the restoration and enhancement of
suitable habitat througout the
mosaic of habitat types used by this
species

2

Costs are staff time.

2

Cannot determine specific costs at this
time. Need to complete task 1.2 first.

1

Costs are staff time.

1

Costs are staff time.

2

Initiated

2

On-going. Funding will allow completion
and evaluation of model. .

2

Part of the long-term restoration
planning.

2

Should occur in all years of statewide
census.

2

Not started: Costs must be calculated on
a site by site basis.

2

GA, NC and SC wildlife agencies annually
conduct WOST colony surveys. SOFL
agencies and NGOs annually monitor
SOFL WOST colonies. FL FWC monitors
Central FL colonies and North Florida
colonies are monitored and surveyed by
volunteer. Productivity surveys are
conducted at select index colonies
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2. Restore and enhance
habitat

2.2. Enhance nesting and
roosting sites throughout the
range

2.2.2. Replace lost nesting trees

3

2. Restore and enhance
habitat

2.2. Enhance nesting and
roosting sites throughout the
range

2.2.3. Use artificial nesting
structures to attract storks to
suitable habitat

2. Restore and enhance
habitat

2.3. Enhance foraging habitat
by modifying hydrologic
regimes in existing artificial
impoundments to maximize
use by wood storks

2.3.1. Encourage management
of existing impoundments on
public and private lands

3

2. Restore and enhance
habitat

2.3. Enhance foraging habitat
by modifying hydrologic
regimes in existing artificial
impoundments to maximize
use by wood storks

2.3.2. Determine optimal
drawdown time

3

3. Conduct applied research
necessary to accomplish
recovery goals

3.1. Determine movement
patterns of US and
neighboring populations of
storks

3.1.1. Determine movement
patterns for fledglings and
other subadult storks

3

3. Conduct applied research
necessary to accomplish
recovery goals

3.1. Determine movement
patterns of US and
neighboring populations of
storks

3.1.2. Determine movement
patterns of post breeding adults

3.1. Determine movement
patterns of US and
neighboring populations of
storks

3.1.3. Determine origins of nonbreeding populations

3.2. Determine population
genetics

3
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3. Conduct applied research
necessary to accomplish
recovery goals
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importance of roost sites, and the
possible impacts of contaminants
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Recovery efforts for the wood stork
would be more effective with a
complete understanding of
population biology, movement
patterns of US and neighboring
populations of storks, foraging
ecology and behvaior, the
importance of roost sites, and the
possible impacts of contaminants
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2

3

Average cost per structure is $500.

Costs incorporated into existing
waterfowl impoundment management
Managed wetlands provide temporary
high-density foraging habitat during
seasonal drawdowns. There are 28,491
ha of coastal tidal marsh impoundments
in South Carolina. These impoundments
are maintained and managed primarily
for waterfowl, but when the water level
is lowered, fish are forced off the marsh
bed and concentrate in the deeper
canals that generally surround the
impoundment. SC DNR works with
landowners to maximize stork use of
impoundments. We encourage a
staggered series of drawdowns instead
of lowering all the impoundments at
once; encourage drawdowns in late June
and early July to provide high quality
habitat during late chick development
and foraging opportunities for recently
fledged chicks. Impoundments near
nesting colonies are of particular
importance. One or several drawdowns
each spring or summer are normal
management actions taken to encourage
food plants for waterfowl, but additional
drawdowns and reflooding on new and
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3

2

ongoing

Wood Stork

Wood Stork

Mycteria
americana

Mycteria
americana

AL, FL, MS

AL, FL, MS

3

3

3. Conduct applied research
necessary to accomplish
recovery goals

Recovery efforts for the wood stork
would be more effective with a
complete understanding of
population biology, movement
patterns of US and neighboring
populations of storks, foraging
ecology and behvaior, the
importance of roost sites, and the
possible impacts of contaminants

3.3. Monitor productivity of
stork populations

3. Conduct applied research
necessary to accomplish
recovery goals

3.4. Monitor survivorship of
stork populations

Wood Stork

Mycteria
americana

AL, FL, MS

3

3. Conduct applied research
necessary to accomplish
recovery goals

3.5. Determine extent of
competition/cooperation
between wood storks and
other wading birds in mixed
nesting colonies

Wood Stork

Mycteria
americana

AL, FL, MS

3

3. Conduct applied research
necessary to accomplish
recovery goals

3.6. Determine foraging
ecology and behavior

3.6.1. Reevaluate foraging
studies in ENP

Wood Stork

Mycteria
americana

AL, FL, MS

3

3. Conduct applied research
necessary to accomplish
recovery goals

3.6. Determine foraging
ecology and behavior

3.6.2. Study foraging ecology
along the coast

Wood Stork

Mycteria
americana

AL, FL, MS

3

3. Conduct applied research
necessary to accomplish
recovery goals

3.6. Determine foraging
ecology and behavior

3.6.3. Determine foraging
requirements during the nonbreeding season

Wood Stork

Mycteria
americana

AL, FL, MS

3

3. Conduct applied research
necessary to accomplish
recovery goals

3.6. Determine foraging
ecology and behavior

3.6.4. Continue studies on
nocturnal foraging activities

3.6. Determine foraging
ecology and behavior

3.6.5. Determine impacts of
artificial feeding areas on nest
success, production and
survival of newly fledged birds

3.7. Determine the
importance of roost sites

Wood Stork

Mycteria
americana

AL, FL, MS

3

3. Conduct applied research
necessary to accomplish
recovery goals

Wood Stork

Mycteria
americana

AL, FL, MS

3

3. Conduct applied research
necessary to accomplish
recovery goals
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possible impacts of contaminants
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Recovery efforts for the wood stork
would be more effective with a
complete understanding of
population biology, movement
patterns of US and neighboring
populations of storks, foraging
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importance of roost sites, and the
possible impacts of contaminants
Recovery efforts for the wood stork
would be more effective with a
complete understanding of
population biology, movement
patterns of US and neighboring
populations of storks, foraging
ecology and behvaior, the
importance of roost sites, and the
possible impacts of contaminants

1

2

GA DNR and SC DNR annually conduct
productivity surveys at select colonies.
The Jacksonville Zoo, St. Augustine
Alligator Farm, Palm Beach County SWA
and Disney Animal Kingdom annuall
conduct productivity surveys. Audubon's
Coastal Island Sanctuaries surveys west
central FL colonies prior to fledge to
estimate productivity per successful
nest. Rodgers et al 2011. Productivity
and Habitat modeling of wood storks in
North and Central FL.
Ongoing banding provides suvivorship
information (Bryan). Past and ongoing
satellite telemetry projects provides
survivorship information (Borkhataria).
Borkhataria et al. (2012) Temporal
variation in local wetland hydrology
influences postdispersal survival of
juvenile wood storks. Borkhataria (2009)
MODELING POPULATION VIABILITY AND
HABITAT SUITABILITY FOR THE
ENDANGERED WOOD STORK (MYCTERIA
AMERICANA) IN THE SOUTHEASTERN
UNITED STATES

2

3

ongoing

2

3

Combine with action 3.5.2.

2

ongoing

3

2

Could be combined with several other
tasks

Wood Stork

Mycteria
americana

AL, FL, MS

3

3. Conduct applied research
necessary to accomplish
recovery goals

3.8. Determine the impacts of
contaminants on stork
3.8.1. Conduct mercury studies
populations
in south Florida

Wood Stork

Mycteria
americana

AL, FL, MS

3

3. Conduct applied research
necessary to accomplish
recovery goals

3.8. Determine the impacts of
contaminants on stork
3.8.2. Conduct contaminant
populations
studies throughout the region

Wood Stork

Mycteria
americana

AL, FL, MS

3

4. Increase public awareness

4.1. Increase awareness and
appreciation through
educational materials

4.1.1. Develop and distribute
educational materials

4.1.1.1. Develop information
for private landowners

Wood Stork

Mycteria
americana

AL, FL, MS

3

4. Increase public awareness

4.1. Increase awareness and
appreciation through
educational materials

4.1.1. Develop and distribute
educational materials

4.1.1.2. Develop educational
materials for schools

Wood Stork

Mycteria
americana

4. Increase public awareness

4.1. Increase awareness and
appreciation through
educational materials

4.1.1. Develop and distribute
educational materials

4.1.1.3. Develop material for
policy makers and elected
officials

Wood Stork

Wood Stork

Wood Stork

Wood Stork

Wood Stork

Mycteria
americana

Mycteria
americana
5 year review
recommended
actions:

5 year review
recommended
actions:
5 year review
recommended
actions:

AL, FL, MS

3

AL, FL, MS

3

4. Increase public awareness

4.2.1. Maintain captive
4.2. Provide opportunities for populations for the purpose of
the public to view wood storks education, awareness, and
in captivitiy
research

AL, FL, MS

3

4. Increase public awareness

4.2. Provide opportunities for 4.2.2. Develop policy on rescue,
the public to view wood storks rehabilitation and release of
in captivitiy
injured wood storks

Habitat

Protect stork foraging, nesting
and roosting habitat.

AL, FL, MS

3

AL, FL, MS

3

Habitat

Ensure wetland mitigation
procedures consider replacing
impacted wood stork foraging
wetlands with stork foraging
wetlands of similar or better
quality and quantity

AL, FL, MS

3

Habitat

Update wood stork habiat
management guidelines

Recovery efforts for the wood stork
would be more effective with a
complete understanding of
population biology, movement
patterns of US and neighboring
populations of storks, foraging
ecology and behvaior, the
importance of roost sites, and the
possible impacts of contaminants
Recovery efforts for the wood stork
would be more effective with a
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ecology and behvaior, the
importance of roost sites, and the
possible impacts of contaminants
Wood storks utilize a wide variety of
wetland habitats. Additionally, they
are visually unique and generate
interested from the general public.
These factors make the wood stork
an excellent choice for the subject
of environmental education
materials and programs.
Wood storks utilize a wide variety of
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These factors make the wood stork
an excellent choice for the subject
of environmental education
materials and programs.
Wood storks utilize a wide variety of
wetland habitats. Additionally, they
are visually unique and generate
interested from the general public.
These factors make the wood stork
an excellent choice for the subject
of environmental education
materials and programs.

Maintaining wood storks in captivity
should be for the sole purpose of
public education, awareness, and
research to enhance survival of the
species. Currently, there are nearly
two dozen American wood storks in
captivity in North American zoos
and related facilities.
Maintaining wood storks in captivity
should be for the sole purpose of
public education, awareness, and
research to enhance survival of the
species. Currently, there are nearly
two dozen American wood storks in
captivity in North American zoos
and related facilities.

2

3

Complete task 4.1.1.1 in FY1, 4.1.1.2 in
FY2 and 4.1.1.3 in FY3.

3

3

3

3

St. Augustine Alligator Farm, Jacksonville
Zoo and Gardens, Gatorland have wild
storks nesting at their facilities with
great visibility for the public to see.
Opportunities for the public to view
wood storks in the wild include almost
all National Wildlife Refuges (NWR) and
National Parks and Preserves in Florida
and coastal Georgia and South Carolina,
including the Everglades National Park,
Ten Thousand Island NWR, J.N. Ding
Darling NWR, Loxahatchee NWR, Pelican
Island NWR, Merritt Island NWR, Harris
Neck NWR, and ACE Basin NWR. Several
wood stork nesting colonies can also be
seen at public observation areas that do
not disturb the colony, such as
Audubon’s Corkscrew Swamp Sanctuary,
Parotis Pond in Everglades National Park,
Pelican Island NWR, , and Harris Neck
NWR.

Wood Stork

5 year review
recommended
actions:
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Habitat

Wood Stork

5 year review
recommended
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Recovery Plan

Wood Stork

5 year review
recommended
actions:

AL, FL, MS

3

Recovery Plan

AL, FL, MS

3

Recovery Monitoring

AL, FL, MS

3

Recovery Monitoring

AL, FL, MS

3

Population Model

Wood Stork

5 year review
recommended
actions:
5 year review
recommended
actions:
5 year review
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Wood Stork

5 year review
recommended
actions:
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Population Model

Wood Stork

5 year review
recommended
actions:
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3

Genetics

Wood Stork

5 year review
recommended
actions:

AL, FL, MS

3

Genetics

AL, FL, MS

3

Genetics

AL, FL, MS

3

Contaminants

AL, FL, MS

3

Contaminants

Wood Stork

Wood Stork

Wood Stork

Wood Stork

Wood Stork

Choctawhatchee
Beach Mouse; Perdido
Key Beach Mouse;
Alabama Beach Mouse

Choctawhatchee
Beach Mouse; Perdido
Key Beach Mouse;
Alabama Beach Mouse

5 year review
recommended
actions:
5 year review
recommended
actions:

5 year review
recommended
actions:
Peromyscus
polionotus
allophrys;
Peromyscus
polionotus
trissyllepsis;
Peromyscus
polionotus
ammobates
Peromyscus
polionotus
allophrys;
Peromyscus
polionotus
trissyllepsis;
Peromyscus
polionotus
ammobates

AL, FL

AL, FL

2

2

Draft white paper on wood
stork colony habitat
protection under current
conservation laws
Update and revise the
recovery plan for the wood
stork to reflect the best
available and most up-to-date
information on the biology of
the species and its habitat
Develop recovery criteria to
address the relevant listing
factors and current known
threats to wood storks
Develop a long-term program
to monitor productivity at
fewer selected (index)
colonies within the major
regions of the breeding range
Develop a systematic design
for aerial surveys
Continue to support the
development of a
demographic model
Establish and refine
population parameters and
other factors, such as adult
survival, variance in vital rates,
sampling error, and researchinduced biases, to improve the
model
Conduct genetic studies to
find additional micro satellite
loci and highly variable
nuclear loci to beter
understand genetic diversity
in wood stork populations in
the southeast US, Caribbean,
Latin America, and South
America
A multi-year study of largescale movements of all ages of
wood storks is needed to
determine the frequency and
importance to population
mixing
Isotope studies on feathers of
1st and 2nd year birds in the
mixing areas of LA, MS, and AL
may indicate the sites and
environmental conditions
where breeding populations
are mixing
Develop baseline contaminant
information
Develop an understanding of
how man-made wetland
systems affect wood stork
heatlh and develop
management strategies for
these wetlands to benefit the
recover of the wood stork

1.2. Provide habitat protection 1.2.1. Maintain suitability of
1. Protect habitat from
on federal and state-owned
habitat in areas where habitat
further human encroachment lands
is optimal

1.2. Provide habitat protection 1.2.1. Maintain suitability of
1. Protect habitat from
on federal and state-owned
habitat in areas where habitat
further human encroachment lands
is optimal

1.2.1.1. Reevaluate all
regulations for public use of
dunes and beaches in light of
beach mouse needs

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

2

1.2.1.2. Ensure enforcement
of all regulations

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

3
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1.2. Provide habitat protection 1.2.1. Maintain suitability of
1. Protect habitat from
on federal and state-owned
habitat in areas where habitat
further human encroachment lands
is optimal

1.2.1.3. Maintain predator
control programs focused on
feral cats and red foxes, where
needed

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

1.2. Provide habitat protection 1.2.1. Maintain suitability of
1. Protect habitat from
on federal and state-owned
habitat in areas where habitat
further human encroachment lands
is optimal

1.2.1.4. Determine effects of
feral house mice (Mus
musculus ) on beach mice,
and, if warranted, take steps
to eliminate house mice from
beach mouse habitats

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

2

1.2. Provide habitat protection 1.2.1. Maintain suitability of
1. Protect habitat from
on federal and state-owned
habitat in areas where habitat
further human encroachment lands
is optimal

1.2.1.5. Develop agreements
between federal and/or state
agencies to assure
cooperation and sharing of
resources and technical
expertise

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

3

2

Predator control conducted by USDAWildlife Services under contract since
the 1990s.

Research conducted in the 1980-1990s
was completed. Additional research not
identified.

1.2. Provide habitat protection 1.2.1. Maintain suitability of
1. Protect habitat from
on federal and state-owned
habitat in areas where habitat
further human encroachment lands
is optimal

1.2.1.6. Install additional
boardwalks as needed to
protect habitat from
pedestrian traffic

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

1.2. Provide habitat protection 1.2.1. Maintain suitability of
1. Protect habitat from
on federal and state-owned
habitat in areas where habitat
further human encroachment lands
is optimal

1.2.1.7. Evaluate location of
parking areas and access trails
to beaches, and relocate them
if advantageous to
preservation of beach mouse
habitat

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

2

1.2.1.8. Install scavenger-proof
receptacles in heavily used
areas, and ensure frequent
trash pick-up service.

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

2

1.2.2.3. Maintain suitability of
habitat in improved areas

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

1

1.3.1.1. Encourage private
landowners to maintain
habitat

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

2

1.3.1.2. Negotiate to protect
intervening habitat on
privately owned lands
between inhabited beach
mouse areas

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

2

1.2. Provide habitat protection 1.2.1. Maintain suitability of
1. Protect habitat from
on federal and state-owned
habitat in areas where habitat
further human encroachment lands
is optimal

1.2. Provide habitat protection 1.2.2. Improve suitability of
1. Protect habitat from
on federal and state-owned
habitat in areas where habitat
further human encroachment lands
is suboptimal

1.3. Cooperate with
1. Protect habitat from
landowners to protect
further human encroachment privately-owned habitat

1.3. Cooperate with
1. Protect habitat from
landowners to protect
further human encroachment privately-owned habitat

1.3.1. Obtain easements to
allow beach habitat to be
preserved wherever possible

1.3.1. Obtain easements to
allow beach habitat to be
preserved wherever possible

2

Public land managers in AL & FL have all
implemented the concept of using and
installing dune walkovers. Unfortunately
following hurricanes they need
replacement which can be costly. Some
State parks in fL have opted to provided
ongrade pedestrian paths instead of
replacing boardwalks. The FWS review a
pilot project in 2008 for the use of mobimats for pedestrian walkways.

2003 AFO worked with GSP on an ITP to
rebuild incorporating location of
structures and facilities to minimize
impacts to ABM habitats and Park
rebuild after Hurricane Ivan in 2004.
Permit was updated in 2014.
All public lands have instituted the
concept of installing predator proof trash
receptacles. FWS continues to require
install on private lands where applicable.
2009 ongoing recommendations
whenever discussions with public
landowners are appropriate to reinforce
the need for predator proof trash
receptacles.

Easements are provided for in sec 7
consultations and ITPs
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1.3. Cooperate with
1. Protect habitat from
landowners to protect
further human encroachment privately-owned habitat

1.3. Cooperate with
1. Protect habitat from
landowners to protect
further human encroachment privately-owned habitat

1.3.2. Encourage states to
pursue tax incentive programs
to encourage landowners to
conserve undeveloped property

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

3

1.3.3. Encourage property
owners to include restrictive
agreements in sales and rental
contracts requiring house cats
to be confined

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

2

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.

1

1.4. Identify unprotected
habitat important to beach
1. Protect habitat from
mice, and take actions to
further human encroachment protect it

1.5.1. Determine if planned
1. Protect habitat from
1.5. Monitor activities planned activities will destroy or impact
further human encroachment for privately owned lands
habitat for beach mice

2. Reestablish and/or
supplement populations

2. Reestablish and/or
supplement populations

2. Reestablish and/or
supplement populations

2.2. Identify areas where
populations have been
extirpated and need to be
reestablished, or where
existing populations show
indications of loss of genetic
variability and need to be
supplemented

2.3. Identify populations from
which mice may be removed
for translocation or captive
breeding

2.3. Identify populations from
which mice may be removed
for translocation or captive
breeding

2.3.1. Determine population
size and continue annual
monitoring to establish
population trends

2.3.2. Determine suitable age,
sex, and numbers of beach
mice to be removed from
specific existing populations
and best season for capture

Alteration and destruction of habitat
for human recreational, commercial,
and residential purposes have been
major factors in the decline of the 3
beach mice. Maintaining and
improving the remaining habitat is
essential for survival of these three
subspecies.
The goal is to establish and maintain
healthy populations of each
subspecies in as many localities as
possible. Multiple populations will
increase the probability that at least
some will survive in the event of a
natural or human-caused
catastrophe. Such areas should be
at least 50 ha in size (preferably 100200 ha), and contain all the
necessary components for survival
of beach mouse populations. The
Perdido subspecies should be
reintroduced at Perdido Key State
Preserve and Gulf Islands National
Seashore.

Care must be taken to ensure that
the removal of mice from a specific
site will not be detrimental to the
continued survival of the subspecies

Care must be taken to ensure that
the removal of mice from a specific
site will not be detrimental to the
continued survival of the subspecies

2

Section 7 and 10 consultations require
monitoring. We have opngoing longterm
monitoring data routinely used by FWS
and land managers that is collected by
FWC and State Parks. The FWS continues
to work with land managers to conduct
surveys as needed.

1

FWS works with our state, federal &
private partners to identify areas needed
for BM reestablishment. 2010 Grayton
BeachSP population was supplemented,
doing well now. Currently identified St.
Andrews SP as reinto site and possible
Henderson Beach SP.
FWS
has worked with the state of AL to
reintroduce ABM to Gulf State Park in
AL(Main Unit-Gulf Shores, AL). The
reintroduction in 2010 has proven
successful.

1

The FWS and its partners (NGOs, FWC)
continue to conduct status surveys for
BM subspecies. The FWC completed a
final report in 2008 funded by the FWS
"LONG-TERM MONITORING OF BEACH
MOUSE POPULATIONS IN (NW)FLORIDA"
that included the status of PKBM, CBM,
and SABM. ABM 2013/2014: a quick
presence/absence survey for Gulf State
Park (main unit) January 12-14, 2013 was
completed. We captured 64 individuals
ABM there have occupied all dunes
within the park boundaries and some
additional adjacent areas. Tracks tubes
installed in November 2012 have been
installed and monitored monthly. So, the
reintroduction in 2010 has been very
successful in re-establishing ABM at Gulf
State Park (Main Unit).
2006 - FWS continues to conduct most of
the monitoring (ES AFO & BonSecour
NWR). Some monitoring occurs on
private lands because of ITP
requirments.

2

2006 - Since reintroductions of ABM
have occurred in the early 2000s, the
FWS and our partners prepare a
translocation plan that specifies the
number of mice that can be removed
from a donor population to assure that
population would be unaffected by the
removal.
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2. Reestablish and/or
supplement populations

2.3. Identify populations from
which mice may be removed
for translocation or captive
breeding

2.3.3. Based on 2.3.1. and 2.3.2.
determine which of the
following recovery actions to
follow: translocation, captive
breeding, or both

Care must be taken to ensure that
the removal of mice from a specific
site will not be detrimental to the
continued survival of the subspecies

1

The success of translocating wild
caught animals directly into
unoccupied habitat should be tested
first. Then the impacts of
translocating mice into existing
small populations to supplement
populations should be determined.
Such supplementation probably
would be desirable only if there are
indications of a significant loss of
genetic variability.

1

Breeding beach mice under captive
conditions offers a possibility for
obtaining animals for reintroduction
purposes.

2

Last translocations took place in 2010.
There are multiple areas that need
reintroduction or due to hurricanes
affects require additional population
translocations or supplementations
Translocations of ABM were made to
Gulf State Park -AL from private lands in
early 2000s. Re-introduction was
successful but population lost following
Hurricane Ivan in 2004. - ABM from
public lands were translocated to GSP in
early 2010. As of mid-2014, ABM had
occupied all available coastal dune
habitats in GSP.
2008-09 Contract with Zoologic to
investigate the captive breeding of
PKBM for reintroduction. Zoologic is
prearing a plan for the captive breeding
pilot project with the addition of captive
breeding CBM to see if feasible to breed
and rentroduce captive bred mice vs
wild caught mice. In the early 1980s FWS
contracted with the AL Research Coop
Unit at Auburn University to captive
breed ABM, PKBM, and CBM. Some
captive breeding was successful other
were not. Some mice were reintroduced
back to the wild. However, due to the
high cost of lab rearing and the difficulty
of obtaining adequate numbers of wild
mice and reintroduction back to the wild
the program was discontinued in the
early 1990s. In 2007 a captive breeding
feasibility meeting was held. Assessment
has been made that recovery actions
should not focus on captive options.
2006 - The FWS Alabama Field office is
currently investigating the feasibility of
captive breeding ABM. In 2007, a captive
breeding meeting was held. Assessment

In 2007 a captive breeding feasibility
meeting was held. Assessment has been
made that recovery actions should not
focus on captive options.

2

2. Reestablish and/or
supplement populations

2.4. As appropriate, based on
task 2.3., translocate beach
mice directly into
predetermined areas

2

2. Reestablish and/or
supplement populations

2.5. As appropriate, based on
task 2.3., develop plans for
captive breeding colonies of
the three subspecies

2.5.1. Evaluate possible captive
breeding strategies

2

2. Reestablish and/or
supplement populations

2.5. As appropriate, based on
task 2.3., develop plans for
captive breeding colonies of
the three subspecies

2.5.2. Designate facilities to
maintain and breed the three
subspecies of beach mouse

2.5.2.1. Investigate short term
breeding strategy potential

Breeding beach mice under captive
conditions offers a possibility for
obtaining animals for reintroduction
purposes.

2

2

2. Reestablish and/or
supplement populations

2.5. As appropriate, based on
task 2.3., develop plans for
captive breeding colonies of
the three subspecies

2.5.2. Designate facilities to
maintain and breed the three
subspecies of beach mouse

2.5.2.2. Investigate long term
breeding strategy potential

Breeding beach mice under captive
conditions offers a possibility for
obtaining animals for reintroduction
purposes.

2

2

2. Reestablish and/or
supplement populations

2.5. As appropriate, based on
task 2.3., develop plans for
captive breeding colonies of
the three subspecies

2.5.3.1. Determine most
2.5.3. Release captive raised
suitable age, sex, and numbers
mice into predetermined areas of mice and best season for
in the wild
release

Breeding beach mice under captive
conditions offers a possibility for
obtaining animals for reintroduction
purposes.

3

2

2. Reestablish and/or
supplement populations

2.5. As appropriate, based on
task 2.3., develop plans for
captive breeding colonies of
the three subspecies

2.5.3.2. Release mice into
2.5.3. Release captive raised
enclosures designed to
mice into predetermined areas increase chances for success
in the wild
of initial release

Breeding beach mice under captive
conditions offers a possibility for
obtaining animals for reintroduction
purposes.
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2. Reestablish and/or
supplement populations

2.5. As appropriate, based on
task 2.3., develop plans for
captive breeding colonies of
the three subspecies

2.5.3. Release captive raised
2.5.3.3. Monitor population
mice into predetermined areas growth or decline of
in the wild
introduced mice

2

2. Reestablish and/or
supplement populations

2.5. As appropriate, based on
task 2.3., develop plans for
captive breeding colonies of
the three subspecies

2.5.3. Release captive raised
2.5.3.4. Develop plan to
mice into predetermined areas provide for disposition of
in the wild
excess animals

2

3. Develop an educational
program for the public

3.1. Provide public with
information about life history
and distribution of beach mice 3.1.1. Post signs

3.1. Provide public with
information about life history 3.1.2. Distribute educational
and distribution of beach mice brochures

2
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3. Develop an educational
program for the public
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Beach Mouse; Perdido Peromyscus
Key Beach Mouse;
polionotus
Alabama Beach Mouse ammobates

AL, FL
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3. Develop an educational
program for the public

3.1. Provide public with
information about life history
and distribution of beach mice 3.1.3. Issue news releases

2

3. Develop an educational
program for the public

3.2. Inform public about need
for careful sanitation around
dwellings to reduce beach
mouse predators

3.2.1. Request property
owners, and other responsible
parties, to keep garbage cans
and other refuse containers
tightly covered

2

3. Develop an educational
program for the public

3.2. Inform public about need
for careful sanitation around
dwellings to reduce beach
mouse predators

3.2.2. Encourage local
communities to provide more
frequent trash collection
services

3. Develop an educational
program for the public

3.3. Seek public support in
protecting dune vegetation,
and in reporting violations of
laws and regulations
governing use of beaches and
dunes
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Breeding beach mice under captive
conditions offers a possibility for
obtaining animals for reintroduction
purposes.

Breeding beach mice under captive
conditions offers a possibility for
obtaining animals for reintroduction
purposes.
Most of the public is completely
unaware of the existence of beach
mice, and often those individuals
who do know of them have little
concern for their well being or
survival. With the cooperation of the
FL and AL nongame programs, an
educations program should be
developed to obtain public support
for preservation of the beach mice
and their habitat.
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survival. With the cooperation of the
FL and AL nongame programs, an
educations program should be
developed to obtain public support
for preservation of the beach mice
and their habitat.
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who do know of them have little
concern for their well being or
survival. With the cooperation of the
FL and AL nongame programs, an
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for preservation of the beach mice
and their habitat.
Most of the public is completely
unaware of the existence of beach
mice, and often those individuals
who do know of them have little
concern for their well being or
survival. With the cooperation of the
FL and AL nongame programs, an
educations program should be
developed to obtain public support
for preservation of the beach mice
and their habitat.
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3. Develop an educational
program for the public

3.4. Urge close confinement of
cats in vicinity of beach mouse 3.4.1. Develop feral cat removal
populations
program

AL, FL

2

4. Develop emergency
procedures to provide
protection to beach mouse
habitat in case of off-shore oil
spills

AL, FL

2

Population and Habitat
Assessment Program

Continue to implement track
tube monitoring

AL, FL

2

Population and Habitat
Assessment Program

Use habitat mapping tool to
look at landscape connectivity
and potential dispersal routes
on Perdido Key

AL, FL

2

Population and Habitat
Assessment Program

AL, FL

2

Emergency Response Plan

Create an updated PVA
Finalize and implement
contingency plan to outline
actions taken in case of severe
threats to the persistence of
PKBM

AL, FL

2

Land Acquisition

Keep list of appropriate
parcels for land acquisition
current

AL, FL

2

Land Acquisition

Work to find and pay for
parcel acquisitions

AL, FL

2

Corridor Size Persistence,
HCP, Genetic Studies

AL, FL

2

Translocation

AL, FL

2

Translocation

AL, FL

2

Outreach/Education

Determine minimum
dimensions needed by PKBM to
Investigate the effectiveness ensure movement of
of corridors currently set aside individuals and genetic
in HCPs
exchange through corridors
A comprehensive
translocation plan is needed
to identify key sites, set
criteria for when
translocations are needed,
consider genetic as well as
demographic characteristics of
the donor and recipient
populations, and should
include an assessment of the
suitability of the recipient
habitat
Public-private partnerships
and easements should also be
explored
Opportunities to convey the
importance of coastal dune
habitat to the public should be
sought and pursued whenever
possible

Most of the public is completely
unaware of the existence of beach
mice, and often those individuals
who do know of them have little
concern for their well being or
survival. With the cooperation of the
FL and AL nongame programs, an
educations program should be
developed to obtain public support
for preservation of the beach mice
and their habitat.

2

It is highly unlikely that beach
mouse habitat will be subjected to
oil spills, either those associated
with possible future offshore drilling
or from oil tankers breaking up
during storms or other catastrophies.
Nevertheless, contingency plans
should be developed to deal with
such emergencies if they occur.
These plans should include methods
to remove oil from beaches as
quickly as possible. The plans must
also insure that material removed
from beaches is deposited in areas
well away from beach mouse
habitat. It is essential that during
clean-up operations on beach, oil
spill refuse not be dumped over the
dunes into beach mouse habitat.
Such refuse should be trucked away
to areas where it will cause little, if
any, damage to wildlife.
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Hurricane Response Studies

Perdido Key Beach
Mouse

PKBM 5-year
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order of
importance)
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Coastal dune habitat
restoration protocol

Perdido Key Beach
Mouse

PKBM 5-year
Review (in
order of
importance)
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Outreach/Education
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2

Hurricane Response Studies
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2

CBM 5-year
review (adding
to PKBM)

FL

1

CBM 5-year
review (adding
to PKBM)

FL

1

ABM 5-year
review (adding
Alabama Beach Mouse to others)

AL

1

ABM 5-year
review (adding
Alabama Beach Mouse to others)
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1

ABM 5-year
review (adding
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AL

1
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1
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1

AL

1

ABM 5-year
review (adding
Alabama Beach Mouse to others)
ABM 5-year
review (adding
Alabama Beach Mouse to others)

St. Andrew Beach
Mouse

Peromyscus
polionotus
peninsularis

FL

1

An outreach/education
program focused on the
threats feral cats pose to
wildlife and people should
also be developed

Determine the response of
beach mice to storm events
Investigate the effects of
revegetation and habitat
modification on beach mouse
habitat use and foraging
patterns following storm
events
Develop and adopt a protocol
to inform partners and
applicants of proper,
sustainable dune restoration
practices

Focus on the different types of
"wildlife lighting lamps" and
how they affect beach mouse
Undertake additional research breeding, foraging and
on the effects of artificial
movement behavior and home
Lighting
lighting on beach mice
range
Develop and implement
habitat restoration projects to
improve the habitat quality of
Fertilization, habitat quality
areas recovering from
improvement projects
hurricane damage
Conduct research on
cultivating and to produce
commerciallly unavailable
Fertilization, habitat quality
vegetation for dune
improvement projects
restoration of CBM habitats
Develop methods for
Conduct research to determine
estimating ABM population
dispersal potentials between
parameters in scrub and
local populations in
beach dune habiats with
beach/scrub habitats and in
various levels of human
response to tropical cyclone
Additional research
development
events
Quantify relative importance of
various habitats to ABM and
identify the habitat parameters
or conditions necessary for
ABM persistence and
movement between habitat
Additional research
patches
Test methods to improve or
create ABM habitats,
particularly in scrub dunes,
and document responses by
invasive species such as cogon
Additional research
grass
Determine whether or not
diseases and/or parasites are
significant threats to ABM and
if wet/dry weather patterns
are a factor in ABM
Additional research
population trends
Identify baseline conditions,
potential impacts, expected
species responses,
Develop an overarching
conservation objectives, and
conservation strategy for the management options for the
ABM
conservation of the ABM
Reestablishment of
sustainable ABM population
at Gulf State Park

1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

1.1. Implement long-term
monitoring programs

1.1.1. Establish monitoring
program for all known
populations on St. Joseph
Peninsula State Park (FPS), East
Crooked Island (Tyndall Air
Force Base), East Crooked
Island (St. Joe Company)

A long-term monitoring program
would be established for a period of
10 years to determine the status and
trend of the St. Andrew beach
mouse population over time. The
monitoring program would use
currently accepted protocol and
procedures for monitoring beach
mice. Information gathered from the
monitoring program would be used,
in part, toward determining if
recovery benchmarks have been
achieved toward reclassification and
the program will be reassessed and
continued as progress is made
toward delisting.

2

FY 2012 - Ongoing track tube monitoring
continues. This demonstrates occupancy
throughout the habitat available on St
Joseph Peninsula State Park. This work is
expected to continue into the forseeable
future. Rish Park is being monitored as
well.
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1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

1.1. Implement long-term
monitoring programs

1

1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

1.2.1.1. Prepare
1.2. Reestablish populations at 1.2.1. Reestablish population at reintroduction plan for
sites within known historic
Cape San Blas and at St. Joe
reestablishment of mice at St.
range
Beach
Joe Beach

1

1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

1.2.1.2. Prepare
1.2. Reestablish populations at 1.2.1. Reestablish population at reintroduction plan for
sites within known historic
Cape San Blas and at St. Joe
reestablishment of mice at
range
Beach
Cape San Blas

1

1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

1.2.1.3. Determine which
1.2. Reestablish populations at 1.2.1. Reestablish population at existing population(s) is best
sites within known historic
Cape San Blas and at St. Joe
source for reestablishment
range
Beach
program

1

1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

1.2. Reestablish populations at 1.2.1. Reestablish population at 1.2.1.4. Translocate St.
sites within known historic
Cape San Blas and at St. Joe
Andrew beach mice to St. Joe
range
Beach
Beach and Cape San Blas

1

1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

1.2. Reestablish populations at 1.2.2. Investigate
sites within known historic
reestablishment of additional
range
populations

1.2.2.1. Identify additional
reestablishment sites

1.2. Reestablish populations at 1.2.2. Investigate
sites within known historic
reestablishment of additional
range
populations

1.2.2.2. Prepare feasibility
study for establishing
populations at additional
reestablishment sites, if
additional potential sites are
found

1

1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

1

1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

St. Andrew Beach
Mouse

Peromyscus
polionotus
peninsularis
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Peromyscus
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1

St. Andrew Beach
Mouse

Peromyscus
polionotus
peninsularis

FL

1

FL

FL

1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice
1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

1.1.2. Establish monitoring
programs for reestablished
populations

1.2. Reestablish populations at 1.2.2. Investigate
sites within known historic
reestablishment of additional
1.2.2.3. Implement a captive
range
populations
breeding feasibility study
1.3.1. Investigate the genetic
differences between
Choctawhatchee beach mice
1.3. Increase genetic
on West Crooked Island and St.
understanding of St. Andrew Andrew beach mice on East
beach mice populations
Crooked Island
1.3. Increase genetic
understanding of St. Andrew
beach mice populations

1.3.2. Conduct further genetic
analyses of historic populations
on Crooked Island

A long-term monitoring program
would be established for a period of
10 years to determine the status and
trend of the St. Andrew beach
mouse population over time. The
monitoring program would use
currently accepted protocol and
procedures for monitoring beach
mice. Information gathered from the
monitoring program would be used,
in part, toward determining if
recovery benchmarks have been
achieved toward reclassification and
the program will be reassessed and
continued as progress is made
toward delisting.
The establishment of additional
populations would help protect the
St. Andrew beach mouse from the
threat of extinction due to potential
catastrophic effects of storms. By
establishing multiple populations the
likelihood of a single event
completely wiping out the
subspecies is greatly reduced.
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The establishment of additional
populations would help protect the
St. Andrew beach mouse from the
threat of extinction due to potential
catastrophic effects of storms. By
establishing multiple populations the
likelihood of a single event
completely wiping out the
subspecies is greatly reduced.

A better genetic understanding of
the St. Andrew beach mouse
subspecies would aid in guiding the
recovery of this subspecies.
A better genetic understanding of
the St. Andrew beach mouse
subspecies would aid in guiding the
recovery of this subspecies.
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2013 conducted presence absence study
on Eglin AFB. No SABM present. Would
be good place for possible reintroduction
as they can not get their on their own
due to riprap at stumphole
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1. Monitor status of existing
populations and reestablish
populations of St. Andrew
beach mice

1

2. Identify, protect, evaluate
2.1.3. Determine areas of
and restore St. Andrew beach 2.1. Map and evaluate current occupied and unoccupied
mouse habitat
habitat
suitable habitat

1

2. Identify, protect, evaluate 2.2. Protect and monitor
and restore St. Andrew beach dunes from vehicular driving
mouse habitat
and pedestrians crossing

1.3. Increase genetic
understanding of St. Andrew
beach mice populations

1.3.3. Further investigate the
genetic variation within and
among St. Andrew beach mice
populations

2.2.1. Protect dunes from
pedestrian crossing

2.2.1.1. Construct boardwalks
or other accepted methods to
cross dunes on public lands
and public access sites

2.2.1.1a Map sites where
dunes are impacted by
pedestrians and determine
appropriate sites for public
access

1

2. Identify, protect, evaluate 2.2. Protect and monitor
and restore St. Andrew beach dunes from vehicular driving
mouse habitat
and pedestrians crossing

2.2.1. Protect dunes from
pedestrian crossing

2.2.1.1. Construct boardwalks
or other accepted methods to
cross dunes on public lands
and public access sites

2.2.1.1b Install boardwalks or
appropriate dune crossovers
at all public access sites
without boardwalks

1

2. Identify, protect, evaluate 2.2. Protect and monitor
and restore St. Andrew beach dunes from vehicular driving
mouse habitat
and pedestrians crossing

2.2.1. Protect dunes from
pedestrian crossing

2.2.1.1. Construct boardwalks
or other accepted methods to
cross dunes on public lands
and public access sites

2.2.1.1c Investigate other
methods of providing beach
access that protects the dunes
and survives storm events

1

2. Identify, protect, evaluate 2.2. Protect and monitor
and restore St. Andrew beach dunes from vehicular driving
mouse habitat
and pedestrians crossing

2.2.1. Protect dunes from
pedestrian crossing

2.2.1.2. Install appropriate
dune crossovers for beach
access at private and
commercial developments

2.2.1.2a Identify
developments in need of
boardwalks

A better genetic understanding of
the St. Andrew beach mouse
subspecies would aid in guiding the
recovery of this subspecies.
Mapping existing habitat,
determining its current condition,
and occupancy would provide
valuable information that could be
used for various conservation
efforts. This information would aid in
identification of potential
reestablishment sites, prioritize
areas for acquisition or other
landowner conservation tools,
identification of linkages for
connectivity of populations, identify
areas for restoration, etc.
Impacts to dunes by vehicles and
pedestrians continue to be an issue
that needs to be addressed to aid in
the recovery of the St. Andrew
beach mouse. People walking
directly over and vehicles driving on
the dunes destroy the dunes by
killing vegetation and compacting
the soil. This leads to blowouts in
the dunes from wave and wind
action (Kimball in litt., 1996). The
degree or severity to which this
occurs is dependent upon the type
of activity and the inherent
susceptibility of the system
(Leatherman 1979).
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(Leatherman 1979).
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the recovery of the St. Andrew
beach mouse. People walking
directly over and vehicles driving on
the dunes destroy the dunes by
killing vegetation and compacting
the soil. This leads to blowouts in
the dunes from wave and wind
action (Kimball in litt., 1996). The
degree or severity to which this
occurs is dependent upon the type
of activity and the inherent
susceptibility of the system
(Leatherman 1979).
Impacts to dunes by vehicles and
pedestrians continue to be an issue
that needs to be addressed to aid in
the recovery of the St. Andrew
beach mouse. People walking
directly over and vehicles driving on
the dunes destroy the dunes by
killing vegetation and compacting
the soil. This leads to blowouts in
the dunes from wave and wind
action (Kimball in litt., 1996). The
degree or severity to which this
occurs is dependent upon the type
of activity and the inherent
susceptibility of the system
(Leatherman 1979).

3

2

2

2

3

2

2013 verified presence of SABM all the
way from SJSP to Stuphole roacks on gulf
side of road.
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2. Identify, protect, evaluate 2.2. Protect and monitor
and restore St. Andrew beach dunes from vehicular driving
mouse habitat
and pedestrians crossing

2.2.1. Protect dunes from
pedestrian crossing

2.2.1.2. Install appropriate
dune crossovers for beach
access at private and
commercial developments

FL

1

2. Identify, protect, evaluate 2.2. Protect and monitor
and restore St. Andrew beach dunes from vehicular driving
mouse habitat
and pedestrians crossing

2.2.2. Protect dunes from
vehicular driving

2.2.2.1. Map dunes impacted
by vehicular driving

FL

1

2. Identify, protect, evaluate 2.2. Protect and monitor
and restore St. Andrew beach dunes from vehicular driving
mouse habitat
and pedestrians crossing

2.2.2. Protect dunes from
vehicular driving

2.2.2.2. Increase enforcement,
and implement preventive
measures where possible

2. Identify, protect, evaluate 2.2. Protect and monitor
and restore St. Andrew beach dunes from vehicular driving
mouse habitat
and pedestrians crossing

2.2.3. Establish or continue
monitoring program to
document impacts to dunes
from vehicular driving and
pedestrial crossing

2. Identify, protect, evaluate 2.2. Protect and monitor
and restore St. Andrew beach dunes from vehicular driving
mouse habitat
and pedestrians crossing

2.2.4. Research the degree feral
hogs pose a threat to beach
mice habitat and implement
removal program if deemed
necessary

St. Andrew Beach
Mouse
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peninsularis

FL

St. Andrew Beach
Mouse

Peromyscus
polionotus
peninsularis

St. Andrew Beach
Mouse

Peromyscus
polionotus
peninsularis

St. Andrew Beach
Mouse

St. Andrew Beach
Mouse

Peromyscus
polionotus
peninsularis

Peromyscus
polionotus
peninsularis

FL

FL

1

1

2.2.1.2b Establish boardwalks
where the needs have been
identified

Impacts to dunes by vehicles and
pedestrians continue to be an issue
that needs to be addressed to aid in
the recovery of the St. Andrew
beach mouse. People walking
directly over and vehicles driving on
the dunes destroy the dunes by
killing vegetation and compacting
the soil. This leads to blowouts in
the dunes from wave and wind
action (Kimball in litt., 1996). The
degree or severity to which this
occurs is dependent upon the type
of activity and the inherent
susceptibility of the system
(Leatherman 1979).
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the dunes from wave and wind
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directly over and vehicles driving on
the dunes destroy the dunes by
killing vegetation and compacting
the soil. This leads to blowouts in
the dunes from wave and wind
action (Kimball in litt., 1996). The
degree or severity to which this
occurs is dependent upon the type
of activity and the inherent
susceptibility of the system
(Leatherman 1979).
Impacts to dunes by vehicles and
pedestrians continue to be an issue
that needs to be addressed to aid in
the recovery of the St. Andrew
beach mouse. People walking
directly over and vehicles driving on
the dunes destroy the dunes by
killing vegetation and compacting
the soil. This leads to blowouts in
the dunes from wave and wind
action (Kimball in litt., 1996). The
degree or severity to which this
occurs is dependent upon the type
of activity and the inherent
susceptibility of the system
(Leatherman 1979).
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2. Identify, protect, evaluate
and restore St. Andrew beach
mouse habitat
2.3. Restore dune systems

2. Identify, protect, evaluate
and restore St. Andrew beach
mouse habitat
2.3. Restore dune systems

2. Identify, protect, evaluate
and restore St. Andrew beach
mouse habitat
2.3. Restore dune systems

2. Identify, protect, evaluate
and restore St. Andrew beach
mouse habitat
2.3. Restore dune systems

2. Identify, protect, evaluate
and restore St. Andrew beach
mouse habitat
2.3. Restore dune systems

2.3.1. Map dune systems in
need of restoration

The restoration of habitat is an
important component of the
recovery of the St. Andrew beach
mouse. Because of the subspecies’
limited range, impacts to existing
habitat could greatly affect the
overall health of the populations.
Efforts to restore habitat that has
been impacted by human activities
or by natural events should be
accomplished to provide the highest
quality habitat over its range.

3

2.3.2. Develop restoration plan
for dune systems on public
lands

The restoration of habitat is an
important component of the
recovery of the St. Andrew beach
mouse. Because of the subspecies’
limited range, impacts to existing
habitat could greatly affect the
overall health of the populations.
Efforts to restore habitat that has
been impacted by human activities
or by natural events should be
accomplished to provide the highest
quality habitat over its range.

2

2.3.3. Restore dune systems on
public lands

The restoration of habitat is an
important component of the
recovery of the St. Andrew beach
mouse. Because of the subspecies’
limited range, impacts to existing
habitat could greatly affect the
overall health of the populations.
Efforts to restore habitat that has
been impacted by human activities
or by natural events should be
accomplished to provide the highest
quality habitat over its range.

2

2.3.5. Restore dunes systems
on private lands

The restoration of habitat is an
important component of the
recovery of the St. Andrew beach
mouse. Because of the subspecies’
limited range, impacts to existing
habitat could greatly affect the
overall health of the populations.
Efforts to restore habitat that has
been impacted by human activities
or by natural events should be
accomplished to provide the highest
quality habitat over its range.

2

2.3.6. Establish a monitoring
program to assess the
effectiveness of restoration
efforts

2.4. Identify, map, and
monitor areas where
2. Identify, protect, evaluate shoreline erosion is occurring 2.4.1. Investigate options for
and restore St. Andrew beach adjacent to known, occupied shoreline erosion protection if
mouse habitat
beach mice habitat
monitoring indicates a threat

The restoration of habitat is an
important component of the
recovery of the St. Andrew beach
mouse. Because of the subspecies’
limited range, impacts to existing
habitat could greatly affect the
overall health of the populations.
Efforts to restore habitat that has
been impacted by human activities
or by natural events should be
accomplished to provide the highest
quality habitat over its range.
The extent that shoreline erosion
threatens St. Andrew beach mice
populations is not well known. In
order to get a better understanding
of the potential threat, it is
necessary to identify and map those
areas where shoreline erosion is
occurring within St. Andrew beach
mice habitat. These sites then need
to be monitored over time to
determine the level of threat
shoreline erosion poses to the St.
Andrew beach mouse. If shoreline
erosion poses a threat to a
population(s) of St. Andrew beach
mouse, then a management plan
could be developed to address the
threat if it is deemed necessary.

3

3

Gulf County is funding a restoration
portion of their nourishment project.
THis will include dunes and planting.
Monitoring is needed by researchers.
Discussing submerged breakwaters to
break up the ocean energy at Stumphole
and build a bridge to let water flow to
and from the bay if tides permit.
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2.4. Identify, map, and
monitor areas where
2. Identify, protect, evaluate shoreline erosion is occurring 2.4.2. Implement option(s) for
and restore St. Andrew beach adjacent to known, occupied shoreline erosion protection, if
mouse habitat
beach mice habitat
deemed feasible
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3. Remove or investigate nonnative predator threats to St.
Andrew beach mice
populations

3.1. Remove free-roaming
cats, feral cats, and cat
colonies from areas with
known or reestablished beach 3.1.1. Identify areas where cats
mice populations
are present

1

3. Remove or investigate nonnative predator threats to St.
Andrew beach mice
populations

3.1. Remove free-roaming
cats, feral cats, and cat
colonies from areas with
3.1.2. Continue to implement
known or reestablished beach cat removal program on public
mice populations
lands

1

3. Remove or investigate nonnative predator threats to St.
Andrew beach mice
populations

3.1. Remove free-roaming
cats, feral cats, and cat
colonies from areas with
3.1.3. Identify areas with no cat
known or reestablished beach removal program and establish
mice populations
a removal program

1

3. Remove or investigate nonnative predator threats to St.
Andrew beach mice
populations

3.1. Remove free-roaming
cats, feral cats, and cat
colonies from areas with
3.1.4. Monitor effectiveness of
known or reestablished beach free ranging cat (domestic and
mice populations
feral removal) efforts

The extent that shoreline erosion
threatens St. Andrew beach mice
populations is not well known. In
order to get a better understanding
of the potential threat, it is
necessary to identify and map those
areas where shoreline erosion is
occurring within St. Andrew beach
mice habitat. These sites then need
to be monitored over time to
determine the level of threat
shoreline erosion poses to the St.
Andrew beach mouse. If shoreline
erosion poses a threat to a
population(s) of St. Andrew beach
mouse, then a management plan
could be developed to address the
threat if it is deemed necessary.
Cats are known to prey on beach
mice. It is believed that feral cats
have caused, or in-part, have
caused the extinction/extirpation of
beach mice populations (Bowen
1968, Traylor-Holzer et al. 2005).
Traylor-Holzer et al. (2005) found,
when modeling the effects of cats
on Alabama beach mouse
population, that just one cat taking
one beach mouse per day within a
model unit (defined as “discrete
Alabama beach mouse habitats
having distinct geographic features
and/or similar threats…”) would
result in the extinction of that
population.
Cats are known to prey on beach
mice. It is believed that feral cats
have caused, or in-part, have
caused the extinction/extirpation of
beach mice populations (Bowen
1968, Traylor-Holzer et al. 2005).
Traylor-Holzer et al. (2005) found,
when modeling the effects of cats
on Alabama beach mouse
population, that just one cat taking
one beach mouse per day within a
model unit (defined as “discrete
Alabama beach mouse habitats
having distinct geographic features
and/or similar threats…”) would
result in the extinction of that
population.
Cats are known to prey on beach
mice. It is believed that feral cats
have caused, or in-part, have
caused the extinction/extirpation of
beach mice populations (Bowen
1968, Traylor-Holzer et al. 2005).
Traylor-Holzer et al. (2005) found,
when modeling the effects of cats
on Alabama beach mouse
population, that just one cat taking
one beach mouse per day within a
model unit (defined as “discrete
Alabama beach mouse habitats
having distinct geographic features
and/or similar threats…”) would
result in the extinction of that
population.
Cats are known to prey on beach
mice. It is believed that feral cats
have caused, or in-part, have
caused the extinction/extirpation of
beach mice populations (Bowen
1968, Traylor-Holzer et al. 2005).
Traylor-Holzer et al. (2005) found,
when modeling the effects of cats
on Alabama beach mouse
population, that just one cat taking
one beach mouse per day within a
model unit (defined as “discrete
Alabama beach mouse habitats
having distinct geographic features
and/or similar threats…”) would
result in the extinction of that
population.
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ongoing predator control. Mostly State
Parks now. Need to determine what
effect coyotes are having on beach mice.
look at stomach content.
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3.2. Research the degree of
threat other non-native
predators (i.e. coyote and red
3. Remove or investigate non- fox) pose to known beach
native predator threats to St. mice populations and
Andrew beach mice
implement removal program
populations
as appropriate

1

4. Increase protection of
beach mice through the
creation, strengthening, and
enforcement of regulator
mechanisms to protect
coastal dunes and minimize
or remove identified threats
to the St. Andrew beach
mouse on private lands

4.1.1. Work with Bay County to
provide protection of all
beaches and dunes, within the
county, from vehicular driving

1

4. Increase protection of
beach mice through the
creation, strengthening, and
enforcement of regulator
mechanisms to protect
coastal dunes and minimize
or remove identified threats
to the St. Andrew beach
mouse on private lands

4.1.2. Work with Bay and Gulf
counties to adopt a feral cat
removal program and
mechanism(s) prohibiting feral
cat colonies and free roaming
cats

Coyote and red fox are known or
thought to predate beach mice (Van
Zant and Wooten 2003); however,
the degree to which they pose a
threat to beach mice populations is
unknown. Research is needed to
determine if these non-native
predators pose a serious threat to
the existence of the St. Andrew
beach mice populations. It has been
hypothesized that the presence of
coyotes may keep the free-ranging
cat populations in control and pose
less threat of predation to the mice
than the presence of cats would if
coyotes were not present.
The beach driving ordinance for Bay
County provides restrictions for
driving motor vehicles on beaches
between “Alternative Highway 98
(Front Beach Road) and the water’s
edge of the Gulf of Mexico.” This
does not include those beaches in
the eastern portion of the county
between Highway 98 and the water’s
edge of the Gulf of Mexico.
Feral cat removal programs could
be an effective tool for minimizing
the threat of feral cats to the St.
Andrew beach mouse. For the longterm management of feral cats
county level mechanisms need to be
established prohibiting feral cat
colonies and the support of such
colonies. Without these
mechanisms in place cats would
continue to be a problem that
necessitates management through
removal programs.

1

4. Increase protection of
beach mice through the
creation, strengthening, and
enforcement of regulator
mechanisms to protect
coastal dunes and minimize
or remove identified threats
to the St. Andrew beach
mouse on private lands

4.1.3. Work with Bay and Gulf
Counties, where applicable, to
require boardwalk access to all
beaches from single-family,
multi-family, and commercial
developments

Mechanisms requiring the
construction of boardwalks to access
the beaches from both commercial
and residential developments are
important in protecting the dunes
and allowing them to develop
naturally. Boardwalks minimize the
impact of dune crossings by beach
goers and help maintain connectivity
of habitat throughout its extent.

4.1.5. In partnership with Gulf
and Bay counties, the Service
consults on all development
within the coastal dune system
to provide guidance to the
landowner on ways to minimize
impacts to coastal dune system

Currently Bay and Gulf counties do
not require landowners, who desire
to build within the coastal dune
system, to obtain review and
guidance on minimization of impacts
to the coastal dune habitat within
their property. In partnership with
these counties such consultation
needs to be established as part of
the formal land development
process for private lands within the
coastal dune system. This action will
help to ensure that development
within these areas minimizes impact
to the St. Andrew beach mouse.

2

the HCP for Gulf will address this. Bay
County projects have to come to us
directly.

Since the goal of these ordinances
is to remove or minimize the
current, identified threats to the St.
Andrew beach mouse, it is important
that a program is established to
monitor compliance. This would
allow for the effectiveness of these
regulations to be tracked and the
identification of the reappearance of
the identified threats which could
then be addressed.

1

Gulf HCP will develop new ordinances to
address this.

The Service will continue to review
the designation CBRA units
P30/P30P, as requested by
Congress, to determine whether the
unit(s), when designated, met the
definition of the Act and whether
there were any errors in mapping
the unit(s).

3

ongoing issue handled by WO office
currently. Likely going towards lawsuit.

1

1

1

4. Increase protection of
beach mice through the
creation, strengthening, and
enforcement of regulator
mechanisms to protect
coastal dunes and minimize
or remove identified threats
to the St. Andrew beach
mouse on private lands

4. Increase protection of
beach mice through the
creation, strengthening, and
enforcement of regulator
mechanisms to protect
coastal dunes and minimize
or remove identified threats
to the St. Andrew beach
mouse on private lands
4. Increase protection of
beach mice through the
creation, strengthening, and
enforcement of regulator
mechanisms to protect
coastal dunes and minimize
or remove identified threats
to the St. Andrew beach
mouse on private lands

4.1.6. Monitor and enforce
compliance with regulatory
mechanisms for land
development, cats, dune
vehicular driving, and
boardwalks
4.1.7. Determine, in the
Service's review, whether
designation of CBRA units
P30/P30P met the definition of
the Act and/or whether there
was a technical error in
mapping at the time of
designation as requested by
Congress

2

3

Gulf Co and FWS started beach drving
HCP. Need to help them finalize and
permit it.

1

1
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5. Remove, minimize, or
investigate other natural or
manmade threats

Hurricane season occurs between
June and November of each year.
There is the potential threat that a
hurricane(s) may develop and strike
near the known range of the St.
Andrew beach mouse, with the
greatest likelihood during August
through October and September the
peak (Traylor-Holzer et al. 2005).
This is also the period of greatest
stress to the St. Andrew beach
mouse – warm weather and low
food availability. Due to the limited
range of this subspecies, the
potential for one hurricane to strike
and cause catastrophic effects to
the entire range of the St. Andrew
beach mouse exists. Also, the
potential for a catastrophic spill
event that could affect the range of
this beach mouse also exists.
Although these threats cannot be
completely removed some steps
can be taken to minimize the threat.
Establishing multiple populations
(see Action 1.2) and developing a
plan that would set forth an
emergency
response
would
help to
Hurricane season
occurs
between

5.1. Minimize the potential
catastrophic effect of tropical 5.1.1. Develop and implement
storm and hurricane events on emergency response plan, if
the St. Andrew beach mouse warranted

1

5. Remove, minimize, or
investigate other natural or
manmade threats

5.1. Minimize the potential
catastrophic effect of tropical
storm and hurricane events on
the St. Andrew beach mouse

5.1.2. Establish a monitoring
program for the effectiveness
of the emergency response
plan

1

5. Remove, minimize, or
investigate other natural or
manmade threats

5.2. Minimize and investigate
the threat of house mice
5.2.1. Minimize the occurrence
populations within coastal
of house mice within known
dune systems
beach mice habitat

5.2.1.1. Install animal proof
garbage containers on public
lands and public beach access
sites

1

5. Remove, minimize, or
investigate other natural or
manmade threats

5.2. Minimize and investigate
the threat of house mice
5.2.1. Minimize the occurrence
populations within coastal
of house mice within known
dune systems
beach mice habitat

5.2.1.2. Work with private
landowners to remove or
minimize factors that attract
house mice

1

5. Remove, minimize, or
investigate other natural or
manmade threats

5.2. Minimize and investigate
the threat of house mice
5.2.1. Minimize the occurrence
populations within coastal
of house mice within known
dune systems
beach mice habitat

5.2.1.3. Monitor the
effectiveness of conservation
efforts to reduce occurrence
of house mice within beach
mice habitat

June and November of each year.
There is the potential threat that a
hurricane(s) may develop and strike
near the known range of the St.
Andrew beach mouse, with the
greatest likelihood during August
through October and September the
peak (Traylor-Holzer et al. 2005).
This is also the period of greatest
stress to the St. Andrew beach
mouse – warm weather and low
food availability. Due to the limited
range of this subspecies, the
potential for one hurricane to strike
and cause catastrophic effects to
the entire range of the St. Andrew
beach mouse exists. Also, the
potential for a catastrophic spill
event that could affect the range of
this beach mouse also exists.
Although these threats cannot be
completely removed some steps
can be taken to minimize the threat.
Establishing multiple populations
(see Action 1.2) and developing a
plan that would set forth an
emergency response would help to
Briese and Smith (1973) suggested
that house mice invade beach mice
habitat that has become degraded
or that provides structures suitable
for their habitation. The presence of
house mice in beach mice habitat
has been suggested to pose a
competitive threat to beach mice (63
FR 70053). However, the situation is
not fully understood.
Briese and Smith (1973) suggested
that house mice invade beach mice
habitat that has become degraded
or that provides structures suitable
for their habitation. The presence of
house mice in beach mice habitat
has been suggested to pose a
competitive threat to beach mice (63
FR 70053). However, the situation is
not fully understood.
Briese and Smith (1973) suggested
that house mice invade beach mice
habitat that has become degraded
or that provides structures suitable
for their habitation. The presence of
house mice in beach mice habitat
has been suggested to pose a
competitive threat to beach mice (63
FR 70053). However, the situation is
not fully understood.
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currently ongoing through PKBM captive
breeding program. Same plan will be
modified for all mice species.
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5. Remove, minimize, or
investigate other natural or
manmade threats

5.2. Minimize and investigate
the threat of house mice
5.2.2. Conduct further research
populations within coastal
on house mice inhabiting beach
dune systems
mice habitat

5.2.2.1. Conduct research on
the competitive effects of
house mice on beach mice
within a natural setting
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5. Remove, minimize, or
investigate other natural or
manmade threats

5.2. Minimize and investigate
the threat of house mice
5.2.2. Conduct further research
populations within coastal
on house mice inhabiting beach
dune systems
mice habitat

5.2.2.2. Conduct research on
condition of the coastal dune
habitat in which house mice
occur

1

5. Remove, minimize, or
investigate other natural or
manmade threats

5.3.1. Conduct further research
5.3. Minimize and investigate on the effects of various
the effects of artificial lighting artificial light regimes on beach
on beach mice
mice behavior

5.3.1.1. Determine what
artificial lighting regimes have
the greatest and least effect
on beach mice behavior

1

5. Remove, minimize, or
investigate other natural or
manmade threats

5.3.1. Conduct further research
5.3. Minimize and investigate on the effects of various
5.3.1.2. Determine the effects
the effects of artificial lighting artificial light regimes on beach of artificial lighting on the long
on beach mice
mice behavior
term survival of beach mice
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5. Remove, minimize, or
investigate other natural or
manmade threats

5.3.1. Conduct further research
5.3. Minimize and investigate on the effects of various
the effects of artificial lighting artificial light regimes on beach
on beach mice
mice behavior

5.3.1.3. Investigate the effects
of artificial lighting relative to
fragmentation of beach mouse
habitat at the landscape level

1

5. Remove, minimize, or
investigate other natural or
manmade threats

5.3.2. Minimize the effects of
artificial light on public and
5.3. Minimize and investigate private lands within the coastal
the effects of artificial lighting dune systems inhabited by
on beach mice
beach mice

5.3.2.1. Install approved sea
turtle lighting or dark sky
lighting within the dunes on
public lands

5. Remove, minimize, or
investigate other natural or
manmade threats

5.3.2. Minimize the effects of
artificial light on public and
5.3. Minimize and investigate private lands within the coastal
the effects of artificial lighting dune systems inhabited by
on beach mice
beach mice

5.3.2.2. Work with public land
managers to develop plans for
their areas that address
artificial light pollution in
coastal dune systems on public
lands

5. Remove, minimize, or
investigate other natural or
manmade threats

5.3.2. Minimize the effects of
artificial light on public and
5.3. Minimize and investigate private lands within the coastal
the effects of artificial lighting dune systems inhabited by
on beach mice
beach mice

5.3.2.3. Work with private
landowners and local
governments in coastal areas
to replace conventional,
artificial lighting with sea
turtle or wildlife lighting

1

1

Briese and Smith (1973) suggested
that house mice invade beach mice
habitat that has become degraded
or that provides structures suitable
for their habitation. The presence of
house mice in beach mice habitat
has been suggested to pose a
competitive threat to beach mice (63
FR 70053). However, the situation is
not fully understood.
Briese and Smith (1973) suggested
that house mice invade beach mice
habitat that has become degraded
or that provides structures suitable
for their habitation. The presence of
house mice in beach mice habitat
has been suggested to pose a
competitive threat to beach mice (63
FR 70053). However, the situation is
not fully understood.
Artificial lighting is known to effect
beach mice behavior (Bird et al.
2004); however, the effects and type
of lighting are not fully understood.
Currently not all communities within
the St. Andrew beach mouse range
have implemented ordinances
requiring wildlife friendly lighting
within the coastal dune systems (L.
Patrick, Service, pers. comm.,
2005).
Artificial lighting is known to effect
beach mice behavior (Bird et al.
2004); however, the effects and type
of lighting are not fully understood.
Currently not all communities within
the St. Andrew beach mouse range
have implemented ordinances
requiring wildlife friendly lighting
within the coastal dune systems (L.
Patrick, Service, pers. comm.,
2005).
Artificial lighting is known to effect
beach mice behavior (Bird et al.
2004); however, the effects and type
of lighting are not fully understood.
Currently not all communities within
the St. Andrew beach mouse range
have implemented ordinances
requiring wildlife friendly lighting
within the coastal dune systems (L.
Patrick, Service, pers. comm.,
2005).
Artificial lighting is known to effect
beach mice behavior (Bird et al.
2004); however, the effects and type
of lighting are not fully understood.
Currently not all communities within
the St. Andrew beach mouse range
have implemented ordinances
requiring wildlife friendly lighting
within the coastal dune systems (L.
Patrick, Service, pers. comm.,
2005).
Artificial lighting is known to effect
beach mice behavior (Bird et al.
2004); however, the effects and type
of lighting are not fully understood.
Currently not all communities within
the St. Andrew beach mouse range
have implemented ordinances
requiring wildlife friendly lighting
within the coastal dune systems (L.
Patrick, Service, pers. comm.,
2005).
Artificial lighting is known to effect
beach mice behavior (Bird et al.
2004); however, the effects and type
of lighting are not fully understood.
Currently not all communities within
the St. Andrew beach mouse range
have implemented ordinances
requiring wildlife friendly lighting
within the coastal dune systems (L.
Patrick, Service, pers. comm.,
2005).
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Finish designing lighting study for Tyndall
and conduct the study.
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currently Gulf County is using monies
from sea turlte lighting grants to change
out bad lighting. Not sure the effect on
beach mice.
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5. Remove, minimize, or
investigate other natural or
manmade threats

5.4. Determine the potential
threat of the closing of the
channel separating
Choctawhatchee beach mice
on West Crooked Island from
St. Andrew beach mice on
East Crooked Island

1

5. Remove, minimize, or
investigate other natural or
manmade threats

5.4. Determine the potential
threat of the closing of the
channel separating
Choctawhatchee beach mice
on West Crooked Island from
St. Andrew beach mice on
East Crooked Island

5.4.1. Develop a management
plan to prevent the
hybridization of
Choctawhatchee beach mice
and St. Andrew beach mice at
West and East Crooked Island,
respectively, if deemed to pose
a threat
5.4.2. Implement management
plan to prevent the
hybridization of
Choctawhatchee beach mice
and St. Andrew beach mice at
West and East Crooked Island,
respectively, if deemed to pose
a threat

1

6. Facilitate stewardship of St.
Andrew beach mouse
recovery through increased
public awareness and
education

6.1. Develop a public outreach
plan for addressing threats to
St. Andrew beach mice and to
the coastal dune systems they
inhabit

6.1.1. Investigate what
outreach materials/efforts are
currently available and
determine their target
audience

1

6. Facilitate stewardship of St.
Andrew beach mouse
recovery through increased
public awareness and
education

6.1. Develop a public outreach
plan for addressing threats to
St. Andrew beach mice and to
the coastal dune systems they
inhabit

6.1.2. Identify what areas
and/or issues are not being
addressed by current outreach
materials/efforts

1

6. Facilitate stewardship of St.
Andrew beach mouse
recovery through increased
public awareness and
education

6.1. Develop a public outreach
plan for addressing threats to
St. Andrew beach mice and to 6.1.3. Determine the
the coastal dune systems they effectiveness of existing
inhabit
outreach efforts

1

6. Facilitate stewardship of St.
Andrew beach mouse
recovery through increased
public awareness and
education

6.1. Develop a public outreach
plan for addressing threats to
St. Andrew beach mice and to 6.1.4. Develop a coordinated
the coastal dune systems they outreach program effort for
inhabit
various target audiences

1

6. Facilitate stewardship of St.
Andrew beach mouse
recovery through increased
public awareness and
education

6.2. Continue outreach efforts
that increase the public’s
awareness of factors relating
to identified threats to St.
Andrew beach mice

1

6. Facilitate stewardship of St.
Andrew beach mouse
recovery through increased
public awareness and
education

6.3. Establish partnership with
Bay and Gulf counties’
Environmental Services/
Permitting sections

1

The threat of the closing of the
channel that now separates
Choctawhatchee beach mice on
West Crooked Island from St.
Andrew beach mice on East
Crooked Island needs to be
determined.
The threat of the closing of the
channel that now separates
Choctawhatchee beach mice on
West Crooked Island from St.
Andrew beach mice on East
Crooked Island needs to be
determined.
The key to the success of the
conservation and recovery of the St.
Andrew beach mouse depends
greatly on the development of an
effective outreach program. Without
the education of the general public,
private landowners, commercial
landowners, etc. recovery of this
species is less likely. The following
actions would help to develop an
effective outreach plan.
The key to the success of the
conservation and recovery of the St.
Andrew beach mouse depends
greatly on the development of an
effective outreach program. Without
the education of the general public,
private landowners, commercial
landowners, etc. recovery of this
species is less likely. The following
actions would help to develop an
effective outreach plan.
The key to the success of the
conservation and recovery of the St.
Andrew beach mouse depends
greatly on the development of an
effective outreach program. Without
the education of the general public,
private landowners, commercial
landowners, etc. recovery of this
species is less likely. The following
actions would help to develop an
effective outreach plan.
The key to the success of the
conservation and recovery of the St.
Andrew beach mouse depends
greatly on the development of an
effective outreach program. Without
the education of the general public,
private landowners, commercial
landowners, etc. recovery of this
species is less likely. The following
actions would help to develop an
effective outreach plan.
Many current outreach efforts
related to those factors that have
been identified as threats to St.
Andrew beach mice are occurring.
These efforts need to continue while
an outreach plan is being
developed.
Greater communication and close
coordination between the Service
and the county
planning/environmental services
sections are crucial in order to more
efficiently and effectively address
Act related concerns and
requirements associated with new
developments and other
construction in beach mice habitat.
This increased cooperation will also
help provide the public with a more
consistent message about their
responsibilities as set forth by the
Act when developing in beach mice
habitat.
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1

Have many draft products. Need to
finalize and distribute.
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1. Protect and manage
habitats

1. Protect and manage
habitats

1. Protect and manage
habitats

1. Protect and manage
habitats

1. Protect and manage
habitats

1. Protect and manage
habitats

1.1. Protect and manage
nesting habitat

1.1.1. Ensure beach
nourishment projects are
compatible with maintaining
good quality nesting habitat
(also see 215)

1.1.1.1. Implement and
evaluate tilling as a means of
softening compacted beaches

1.1. Protect and manage
nesting habitat

1.1.1. Ensure beach
nourishment projects are
compatible with maintaining
good quality nesting habitat
(also see 215)

1.1.1.2. Evaluate the
relationship of sand
characteristics (including
aragonite) and hatch success,
hatchling sex ratios, and
nesting behavior

1.1. Protect and manage
nesting habitat

1.1.1. Ensure beach
nourishment projects are
compatible with maintaining
good quality nesting habitat
(also see 215)

1.1.1.3. Reestablish dunes and
native vegetation

1.1. Protect and manage
nesting habitat

1.1.1. Ensure beach
nourishment projects are
compatible with maintaining
good quality nesting habitat
(also see 215)

1.1.1.4. Evaluate sand transfer
systems as alternative to
beach nourishment

1.1. Protect and manage
nesting habitat

1.1.2. Prevent degradation of
nesting habitat from seawalls,
revetments, sand bags, sand
1.1.2.1. Evaluate current laws
fences, or other erosion control on beach armoring and
measures
strengthen if necessary

1.1. Protect and manage
nesting habitat

1.1.2. Prevent degradation of
nesting habitat from seawalls,
revetments, sand bags, sand
1.1.2.2. Ensure laws regulating
fences, or other erosion control coastal construction and
measures
beach armoring are enforced

1

1. Protect and manage
habitats

1.1. Protect and manage
nesting habitat

1.1.2. Prevent degradation of
nesting habitat from seawalls,
revetments, sand bags, sand
1.1.2.3. Ensure failed erosion
fences, or other erosion control control structures are
measures
removed

1

1. Protect and manage
habitats

1.1. Protect and manage
nesting habitat

1.1.3.1. Acquire in fee title all
1.1.3. Acquire or otherwise
undeveloped nesting beaches
ensure the long-term
between Melbourne Beach
protection of key nesting beach and Wabasso Beach, FL

Coastal development has already
destroyed or degraded many miles
ofnesting habitat in the southeast.
Although nesting occurs on over 500
km of beaches, development
pressures are so great, cumulative
impacts will result in increased
degradation or destruction of nesting
habitat and eventually lead to a
significant population decline if not
effectively combated.
Coastal development has already
destroyed or degraded many miles
ofnesting habitat in the southeast.
Although nesting occurs on over 500
km of beaches, development
pressures are so great, cumulative
impacts will result in increased
degradation or destruction of nesting
habitat and eventually lead to a
significant population decline if not
effectively combated.
Coastal development has already
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ofnesting habitat in the southeast.
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km of beaches, development
pressures are so great, cumulative
impacts will result in increased
degradation or destruction of nesting
habitat and eventually lead to a
significant population decline if not
effectively combated.
Coastal development has already
destroyed or degraded many miles
ofnesting habitat in the southeast.
Although nesting occurs on over 500
km of beaches, development
pressures are so great, cumulative
impacts will result in increased
degradation or destruction of nesting
habitat and eventually lead to a
significant population decline if not
effectively combated.
Coastal development has already
destroyed or degraded many miles
ofnesting habitat in the southeast.
Although nesting occurs on over 500
km of beaches, development
pressures are so great, cumulative
impacts will result in increased
degradation or destruction of nesting
habitat and eventually lead to a
significant population decline if not
effectively combated.
Coastal development has already
destroyed or degraded many miles
ofnesting habitat in the southeast.
Although nesting occurs on over 500
km of beaches, development
pressures are so great, cumulative
impacts will result in increased
degradation or destruction of nesting
habitat and eventually lead to a
significant population decline if not
effectively combated.
Coastal development has already
destroyed or degraded many miles
ofnesting habitat in the southeast.
Although nesting occurs on over 500
km of beaches, development
pressures are so great, cumulative
impacts will result in increased
degradation or destruction of nesting
habitat and eventually lead to a
significant population decline if not
effectively combated.
Coastal development has already
destroyed or degraded many miles
ofnesting habitat in the southeast.
Although nesting occurs on over 500
km of beaches, development
pressures are so great, cumulative
impacts will result in increased
degradation or destruction of nesting
habitat and eventually lead to a
significant population decline if not
effectively combated.
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1

2

1

Total estimated costs of acquisition =
90M; Same as loggerhead task 114 costs
not additive.

1.1. Protect and manage
nesting habitat

1.1.3.2. Evaluate the status of
the important nesting beaches
1.1.3. Acquire or otherwise
on Hutchinson Island, FL, and
ensure the long-term
develop a plan for long-term
protection of key nesting beach protection

Green Sea Turtle

Chelonia mydas

FL
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1. Protect and manage
habitats

Green Sea Turtle

Chelonia mydas

FL

1

1. Protect and manage
habitats

1.1. Protect and manage
nesting habitat

1.1.4. Remove exotic
vegetation and prevent spread
to nesting beaches

Green Sea Turtle

Chelonia mydas

FL

1

1. Protect and manage
habitats

1.2. Protect marine habitat

1.2.1. Identify important
habitat

Green Sea Turtle

Chelonia mydas

FL

1

1. Protect and manage
habitats

1.2. Protect marine habitat

1.2.2. Prevent degradation and
improve water quality of
important turtle habitat

1.2. Protect marine habitat

1.2.3. Prevent destruction of
habitat from fishing gears and
vessel anchoring

1.2. Protect marine habitat

1.2.4. Prevent destruction of
marine habitat from oil and gas
activities

Green Sea Turtle
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FL

1

1. Protect and manage
habitats
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1. Protect and manage
habitats

Coastal development has already
destroyed or degraded many miles
ofnesting habitat in the southeast.
Although nesting occurs on over 500
km of beaches, development
pressures are so great, cumulative
impacts will result in increased
degradation or destruction of nesting
habitat and eventually lead to a
significant population decline if not
effectively combated.
Coastal development has already
destroyed or degraded many miles
ofnesting habitat in the southeast.
Although nesting occurs on over 500
km of beaches, development
pressures are so great, cumulative
impacts will result in increased
degradation or destruction of nesting
habitat and eventually lead to a
significant population decline if not
effectively combated.
Available sea turtle habitat has been
significantly reduced over the past
century. Among the factors
contributing to this loss of habitat
are coastal development and
industrialization, increased
commercial and recreational vessel
activities, river and estuarine
pollution, channelization, offshore oil
and gas development, and
commercial fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
could reduce the likelihood of
recovery of the species.
Available sea turtle habitat has been
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contributing to this loss of habitat
are coastal development and
industrialization, increased
commercial and recreational vessel
activities, river and estuarine
pollution, channelization, offshore oil
and gas development, and
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present trends continue, the
cumulative loss of suitable habitat
could reduce the likelihood of
recovery of the species.
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commercial and recreational vessel
activities, river and estuarine
pollution, channelization, offshore oil
and gas development, and
commercial fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
could reduce the likelihood of
recovery of the species.
Available sea turtle habitat has been
significantly reduced over the past
century. Among the factors
contributing to this loss of habitat
are coastal development and
industrialization, increased
commercial and recreational vessel
activities, river and estuarine
pollution, channelization, offshore oil
and gas development, and
commercial fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
could reduce the likelihood of
recovery of the species.

2

Cost will be associated with acquisition if
identified in protection plan;
recommendation by 1-91. Same as
loggerhead task 115, costs not additive.
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Same as loggerhead task 117, costs not
additive.
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Green Sea Turtle

Chelonia mydas

FL
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1. Protect and manage
habitats

1.2. Protect marine habitat

1.2.5. Prevent destruction of
habitat from dredging activities

Green Sea Turtle

Chelonia mydas

FL

1

1. Protect and manage
habitats

1.2. Protect marine habitat

1.2.6. Restore important
foraging habitats

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.1. Monitor trends in nesting
activity by means of
standardized surveys

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.2. Evaluate nest success and
implement appropriate nest
protection measures

1

2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.3. Determine influence of
factors such as tidal inundation
and foot traffic on hatching
success

Green Sea Turtle

Chelonia mydas

FL

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.4. Reduce effects of
artificial lighting on hatchlings
and nesting females

2.1.4.1. Determine hatchling
orientation mechanisms in the
marine environment and
assess dispersal patterns from
natural (dark) beaches and
beaches with high levels of
artificial lighting
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2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.4. Reduce effects of
artificial lighting on hatchlings
and nesting females

2.1.4.2. Implement and
enforce lighting ordinances

2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.4. Reduce effects of
artificial lighting on hatchlings
and nesting females

2.1.4.3. Evaluate extent of
hatchling disorientation on all
important regional nesting
beaches

Green Sea Turtle

Chelonia mydas

FL
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Available sea turtle habitat has been
significantly reduced over the past
century. Among the factors
contributing to this loss of habitat
are coastal development and
industrialization, increased
commercial and recreational vessel
activities, river and estuarine
pollution, channelization, offshore oil
and gas development, and
commercial fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
could reduce the likelihood of
recovery of the species.
Available sea turtle habitat has been
significantly reduced over the past
century. Among the factors
contributing to this loss of habitat
are coastal development and
industrialization, increased
commercial and recreational vessel
activities, river and estuarine
pollution, channelization, offshore oil
and gas development, and
commercial fishing activities. If
present trends continue, the
cumulative loss of suitable habitat
could reduce the likelihood of
recovery of the species.
Predators, poaching, tidal
inundation, and artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
Predators, poaching, tidal
inundation, and artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
Predators, poaching, tidal
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human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
Predators, poaching, tidal
inundation, and artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
Predators, poaching, tidal
inundation, and artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
Predators, poaching, tidal
inundation, and artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
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1

Cost included in 211; Same as
loggerhead task 212, costs not additive.

3

Loggerhead will serve as model; costs
not additive to loggerhead task 213

2

Same as loggerhead task 2142, costs not
additive.
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Green Sea Turtle

Green Sea Turtle

Chelonia mydas

Chelonia mydas

FL

FL

1

1

2. Protect and manage
population

2. Protect and manage
population

2.1.4. Reduce effects of
artificial lighting on hatchlings
and nesting females

2.1.4.5. Develop lighting plans
at Kennedy Space Center, Port
Canaveral, Cape Canaveral Air
Force Station, and Patrick Air
Force Base, FL

2.1. Protect and manage
populations on nesting
beaches

2.1.4. Reduce effects of
artificial lighting on hatchlings
and nesting females

2.1.4.6. Prosecute individuals
or entities responsible for
hatchling disorientation or
misorientation under the ESA
or appropriate state laws

2.1. Protect and manage
populations on nesting
beaches

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.5. Ensure beach
nourishment and coastal
construction activities are
planned to avoid disruption of
nesting and hatching activities

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.6. Ensure law enforcement
activities eliminate poaching
and harassment

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.1. Protect and manage
populations on nesting
beaches

2.1.7. Determine natural
hatchling sex ratios

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.1. Determine green turtle
distribution, abundance and
status in the marine
environment

2.2.1.1. Determine seasonal
distribution, abundance,
population characteristics, and
status in bays, sounds, and
other important nearshore
habitats

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.1. Determine green turtle
distribution, abundance and
status in the marine
environment

2.2.1.2. Determine adult
navigation mechanisms,
migratory pathways,
distribution and movements
between nesting seasons

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.1. Determine green turtle
distribution, abundance and
status in the marine
environment

2.2.1.3. Determine present or
potential threats to green
turtles along migratory routes
and on foraging grounds

Green Sea Turtle

Green Sea Turtle

Green Sea Turtle

Chelonia mydas

Chelonia mydas

Chelonia mydas

FL

FL

FL

1

Predators, poaching, tidal
inundation, and artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
Predators, poaching, tidal
inundation, and artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
Predators, poaching, tidal
inundation, and artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
Predators, poaching, tidal
inundation, and artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
Predators, poaching, tidal
inundation, and artificial lighting and
human activities on nesting beaches
diminish reproductive success.
Monitoring of nesting activities is
necessary to implement and
evaluate appropriate nest protection
measures and determine trends in
the nesting population.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.

2

3

Planned

3

3

3

1

2

2

Same as loggerhead task 2211, costs are
not additive. Task duration = 15-20
years.

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.1. Determine green turtle
distribution, abundance and
status in the marine
environment

2.2.1.4. Determine breeding
population origins for US
juvenile/subadult populations

2.2. Protect and manage
populations in the marine
environment

2.2.1. Determine green turtle
distribution, abundance and
status in the marine
environment

2.2.1.5. Determine growth
rates, age of sexual maturity,
and survivorship rates of
hatchlings, juveniles, and
adults

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.2. Monitor and reduce
2.2.2.1. Implement and
mortality from commercial and enforce TED regulations in all
recreational fisheries
US waters at all times

2.2. Protect and manage
populations in the marine
environment

2.2.2. Monitor and reduce
2.2.2.2. Provide technology
mortality from commercial and transfer for installations and
recreational fisheries
use of TEDs

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.2. Monitor and reduce
2.2.2.3. Maintain the Sea
mortality from commercial and Turtle Stranding and Salvage
recreational fisheries
Network

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.2. Monitor and reduce
2.2.2.4. Identify and monitor
mortality from commercial and other fisheries that may be
recreational fisheries
causing significant mortality

Green Sea Turtle

Chelonia mydas

FL

Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.

2

2

Other costs associated with 2211; same
as loggerhead task 2215; costs are not
additive.

1

3

2

2

Same as loggerhead task 2223, costs are
not additive.

Green Sea Turtle

Green Sea Turtle

Green Sea Turtle

Green Sea Turtle

Green Sea Turtle

Green Sea Turtle

Chelonia mydas

Chelonia mydas

Chelonia mydas

Chelonia mydas

Chelonia mydas

Chelonia mydas

FL

FL

FL

FL

FL

FL

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.2. Monitor and reduce
2.2.2.5. Promulgate
mortality from commercial and regulations to reduce fishery
recreational fisheries
related mortalities

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.3. Monitor and reduce
mortality from dredging
activities

2.2.3.1. Monitor turtle
mortality on dredges

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.3. Monitor and reduce
mortality from dredging
activities

2.2.3.3. Determine seasonality
and abundance of sea turtles
at dredging localities, and
ensure that dredging is
restricted to time periods with
the least potential for turtle
mortality

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.4. Monitor and prevent
adverse impacts from oil and
gas activities

2.2.4.1. Determine the effects
of oil and oil dispersants on all
life stages

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.4. Monitor and prevent
adverse impacts from oil and
gas activities

2.2.4.2. Ensure that impacts to
sea turtles are adequtely
addressed during planning of
oil and gas deveopment

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.4. Monitor and prevent
adverse impacts from oil and
gas activities

2.2.4.3. Determine sea turtle
distribution and seasonal use
of marine habitats associated
with oil and gas development
areas

1

Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.

2

3

No estimate; COE responsible for costs
and NMFS for oversight.

3

No estimate; COE responsible for costs;
costs included in estimates in 2211.

2

3

3

Green Sea Turtle

Green Sea Turtle

Green Sea Turtle

Chelonia mydas

Chelonia mydas

Chelonia mydas

FL

FL

FL

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.5. Reduce impacts from
2.2.5.1. Evaluate the extent of
entanglement and ingestion of entanglement and ingestion of
persistent marine debris
persistent marine debris

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.5.2. Evaluate the effects of
2.2.5. Reduce impacts from
ingestion of persistent marine
entanglement and ingestion of debris on health and viability
persistent marine debris
of sea turtles

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.5.3. Determine and
implement appropriate
measures to reduce or
2.2.5. Reduce impacts from
eliminate persistent marine
entanglement and ingestion of debris in the marine
persistent marine debris
environment

2.2. Protect and manage
populations in the marine
environment

2.2.6. Increase law
enforcement efforts to reduce
poaching in US waters

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.7. Determine etiology of
fibropapillomatosis

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.8. Centralize administration
and coordination of tagging
2.2.8.1. Centralize tag series
programs
records

Green Sea Turtle

Chelonia mydas

FL

Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.

2

2

2

2

1

3

Same as loggerhead task 2251, costs not
additive.

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.8. Centralize administration
and coordination of tagging
2.2.8.2. Centralize turtle
programs
tagging records

2.2. Protect and manage
populations in the marine
environment

2.2.9.1. Develop standards for
care and maintenance
2.2.9. Ensure proper care of sea including diet, water quality,
turtles in captivity
and tank size

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

2.2. Protect and manage
populations in the marine
environment

2.2.9.2 Develop manual for
2.2.9. Ensure proper care of sea treatment of disease and
turtles in captivity
injuries

2.2. Protect and manage
populations in the marine
environment

2.2.9.3. Establish catalog for
all captive sea turtles to
2.2.9. Ensure proper care of sea enhance utilization for
turtles in captivity
research and education

2.2. Protect and manage
populations in the marine
environment

2.2.9. Ensure proper care of sea 2.2.9.4. Designate
turtles in captivity
rehabilitation facilities

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

Green Sea Turtle

Chelonia mydas

FL

1

2. Protect and manage
population

1

3.1. Provide slide programs
and information leaflets on
sea turtle conservation for
3. Information and education general public

Green Sea Turtle

Chelonia mydas

FL

Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Management and protection of sea
turtles in the marine environment is
a difficult task. The foremost
problem in management and
conservation of sea turtles is the
lack of basic biological information.
To adequately protect and enhance
survival of sea turtles, we must
know where they occur, in what
numbers, at what times, and what
factors contribute to mortality. As
sources of mortality are identified,
steps can be taken to
reduce/eliminate their impacts on
populations.
Sea turtle conservation requires
long-term public support over a
large geographic area. The
public must be factually informed
ofthe issues particularly when
conservation measures conflict
with human activities such as
commercial fisheries, beach
development and public use of
nesting beaches. Public education is
the foundationupon which a longterm conservation program will
succeed or fail.

3

Estimated costs 50K annually; same as
loggerhead task 2272, costs not additive.

3

3

3

3

3

partially complete

4.1. Develop international
agreements to ensure
protection of life stages which
occur in foreign waters

Sea turtle conservation requires
long-term public support over a
large geographic area. The
public must be factually informed
ofthe issues particularly when
conservation measures conflict
with human activities such as
commercial fisheries, beach
development and public use of
nesting beaches. Public education is
the foundationupon which a longterm conservation program will
succeed or fail.
Sea turtle conservation requires
long-term public support over a
large geographic area. The
public must be factually informed
ofthe issues particularly when
conservation measures conflict
with human activities such as
commercial fisheries, beach
development and public use of
nesting beaches. Public education is
the foundationupon which a longterm conservation program will
succeed or fail.
Foraging grounds for internesting
adults, juveniles or subadults are
largely unknown. If the Florida
population is typical ofother nesting
populations, however, it is most
likely that important foraging
habitats occur outside of United
States waters. Consequently,
protecting the Florida green turtle
nesting population cannot be
accomplished solely by
protecting turtles on the nesting
beaches and in United States
waters. Once green turtle
foraging and developmental habitats
are identified, NMFS and FWS
should develop
cooperative international
agreements and programs with
appropriate foreign governments.

1.1. Determine sex ratio of
adults, size and age at
maturity, survival rates by sex
and age classes, and
population trends

The Alabama red-bellied turtle
population is apparently declining
and may become extinct unless
recovery actions can be effectively
taken to stop the decline. The life
history of the species is unknown. A
study to correct this deficiency is a
prerequisite to development of a
relevant recovery plan. The
apparent declining population of this
historically rare species is thought to
be due to low recruitment during the
last couple of decades. Data from
the life history study must be
quantitative and will be obtained in
an initial 3-year, intensive effort
followed by a resurvey of all
parameters at 3-year intervals.

Green Sea Turtle

Chelonia mydas

FL

1

3.4. Ensure facilities permitted
to hold and display captive sea
turtles have appropriate
3. Information and education informational displays

Green Sea Turtle

Chelonia mydas

FL

1

3.5. Post information signs at
public access points on
3. Information and education important nesting beaches

Green Sea Turtle

2007 Green Sea
Turtle5-Year Reivew

2007 Green Sea
Turtle5-Year Reivew

2007 Green Sea
Turtle5-Year Reivew

2007 Green Sea
Turtle5-Year Reivew

Alabama Red-Belly
Turtle

Chelonia mydas
Near-term
additional info
and data
needed:
Near-term
additional info
and data
needed:
Near-term
additional info
and data
needed:
Near-term
additional info
and data
needed:

Pseudemys
alabamensis

FL

1

4. International cooperation

FL

1

1. Genetic relationships
among nesting populations

FL

1

2. Impacts of coastal and
pelagic fisheries

FL

1

3. Foraging areas and
identification of threats at
foraging areas

FL

1

4. Long-term population
trends

AL, MS

2

1. Determine AL red-bellied
turtle population structure,
trends, and reproductive
success

3

3

2

partially complete

1

Partially complete: Task 1 will require a
resurvey of all parameters at 3-year
interval

Alabama Red-Belly
Turtle

Alabama Red-Belly
Turtle

Pseudemys
alabamensis

Pseudemys
alabamensis

AL, MS

AL, MS

2

2

1. Determine AL red-bellied
turtle population structure,
trends, and reproductive
success

1.2. Determine reproductive
success on known nesting
areas

2. Study Alabama red-bellied
turtle ecology

2.1. Study reproductive
behavior, facotrs limiting
recruitment, identify nesting
sites within its occupied range,
and determine nesting habitat
requirements

Alabama Red-Belly
Turtle

Pseudemys
alabamensis

AL, MS

2

2. Study Alabama red-bellied
turtle ecology

2.2. Study feeding behavior,
determine food items, and
identify significant feeding
habitats

Alabama Red-Belly
Turtle

Pseudemys
alabamensis

AL, MS

2

2. Study Alabama red-bellied
turtle ecology

2.3. Study basking behavior
and basking site requirements

Alabama Red-Belly
Turtle

Pseudemys
alabamensis

AL, MS

2

2. Study Alabama red-bellied
turtle ecology

Alabama Red-Belly
Turtle

Pseudemys
alabamensis

AL, MS

2

3. Protect the AL red-bellied
turtle and its habitat

2.4. Study overwintering
behavior, determine habitat
requirements, and locate
important overwintering sites
3.1. Prepare guidelines for
conservation of the species
and its habitat

The Alabama red-bellied turtle
population is apparently declining
and may become extinct unless
recovery actions can be effectively
taken to stop the decline. The life
history of the species is unknown. A
study to correct this deficiency is a
prerequisite to development of a
relevant recovery plan. The
apparent declining population of this
historically rare species is thought to
be due to low recruitment during the
last couple of decades. Data from
the life history study must be
quantitative and will be obtained in
an initial 3-year, intensive effort
followed by a resurvey of all
parameters at 3-year intervals.
The cause of the apparent
population decline is thought to be
disturbance and predation in the
nesting area. Little specific
information is available concerning
the relationship between the turtle
and its environment. Those
ecological relationships, including
the
disturbance and predation aspects,
must be studied as the basis for the
scope and design of recovery
actions if the declining
population trend is to be stopped.
Information on behavior, habitat
requirements, and location of
essential habitats must be obtained
The cause of the apparent
population decline is thought to be
disturbance and predation in the
nesting area. Little specific
information is available concerning
the relationship between the turtle
and its environment. Those
ecological relationships, including
the
disturbance and predation aspects,
must be studied as the basis for the
scope and design of recovery
actions if the declining
population trend is to be stopped.
Information on behavior, habitat
requirements, and location of
essential habitats must be obtained
The cause of the apparent
population decline is thought to be
disturbance and predation in the
nesting area. Little specific
information is available concerning
the relationship between the turtle
and its environment. Those
ecological relationships, including
the
disturbance and predation aspects,
must be studied as the basis for the
scope and design of recovery
actions if the declining
population trend is to be stopped.
Information on behavior, habitat
requirements, and location of
essential habitats must be obtained
The cause of the apparent
population decline is thought to be
disturbance and predation in the
nesting area. Little specific
information is available concerning
the relationship between the turtle
and its environment. Those
ecological relationships, including
the
disturbance and predation aspects,
must be studied as the basis for the
scope and design of recovery
actions if the declining
population trend is to be stopped.
Information on behavior, habitat
requirements, and location of
essential habitats must be obtained
This task will use information
gathered in Tasks 1 and 2 to rotect
the turtle

1

1

1

1

1

2

partially complete: guidelines to be
developed after completion of Tasks 1
and 2

2

3. Protect the AL red-bellied
turtle and its habitat

3.2. Significantly reduce nest
depredation and human
disturbance

AL, MS

2

3. Protect the AL red-bellied
turtle and its habitat

3.3. Obtain authority to
manage habitats

Pseudemys
alabamensis

AL, MS

2

3. Protect the AL red-bellied
turtle and its habitat

Alabama Red-Belly
Turtle

Pseudemys
alabamensis

AL, MS

2

3. Protect the AL red-bellied
turtle and its habitat

Alabama Red-Belly
Turtle

Pseudemys
alabamensis

AL, MS

2

3.4. Protect the species
through law enforcement
3.5. Prohibit snagging and
dredging in important basking
areas
3.6. Prevent destruction of
aquatic vegetation used by the
turtle for basking, cover, and
food

Alabama Red-Belly
Turtle

Pseudemys
alabamensis

Alabama Red-Belly
Turtle

Pseudemys
alabamensis

AL, MS

Alabama Red-Belly
Turtle

Pseudemys
alabamensis

Alabama Red-Belly
Turtle

AL, MS

2

3. Protect the AL red-bellied
turtle and its habitat
4. Provide conservation
education for the public on
the AL red-bellied turtle, its
habitat, and factors
threatening its survival
4. Provide conservation
education for the public on
the AL red-bellied turtle, its
habitat, and factors
threatening its survival
4. Provide conservation
education for the public on
the AL red-bellied turtle, its
habitat, and factors
threatening its survival

This is necessary to obtain public
understanding and support for
conservation efforts on behalf of this
species

3

partially complete

4.2. Provide periodic news
released, popular articles and
educational talks

This is necessary to obtain public
understanding and support for
conservation efforts on behalf of this
species

3

This is necessary to obtain public
understanding and support for
conservation efforts on behalf of this
species

3

AL, MS

2

Alabama red-belly
turtle 2015 5 Year
Review

0-25% of
recovery
objectives
achieved

AL, MS

2

AL, MS

2

4.3. Prepare scientific
publications
1. Monitor selected
populations of Alabama redbellied turtles and their
habitats on a regular basis
using a standardized method.
Conduct these surveys in
Alabama and Mississippi in
order to assess what, if any,
differences exist between
these populations. Obtain
parameters necessary to
conduct a Population and
Habitat Viability Analysis
including improved data on
nesting and juvenile
Recommended future actions: recruitment.
2. Complete surveys in
Mississippi to ascertain the
upstream limits and habitats
of Alabama red-bellied turtles
in the state, as well as their
use of oxbows upstream
Recommended future actions: of open marsh areas.

2

3. Study effects of high nest
predation on selected
Recommended future actions: populations.

Alabama red-belly
turtle 2015 5 Year
Review

AL, MS

Alabama red-belly
turtle 2015 5 Year
Review

0-25% of
recovery
objectives
achieved

AL, MS

2

Alabama red-belly
turtle 2015 5 Year
Review

0-25% of
recovery
objectives
achieved

AL, MS

2

Alabama red-belly
turtle 2015 5 Year
Review

0-25% of
recovery
objectives
achieved

AL, MS

2

2

4.1. Prepare conservation
education poster

Pseudemys
alabamensis

0-25% of
recovery
objectives
achieved
0-25% of
recovery
objectives
achieved

2

partially complete
Funding to ADCNR for patrols (one per
week, April 1 to October 15) through a
Cooperative Agreement

This effort should be initiated as soon as
information becomes available from
Task 2

Alabama Red-Belly
Turtle

Alabama red-belly
turtle 2015 5 Year
Review

2

A plan presenting alternatives and costs
to be developed by USDA (ADC)

3

Pseudemys
alabamensis

2

2

This task will use information
gathered in Tasks 1 and 2 to rotect
the turtle

Alabama Red-Belly
Turtle

AL, MS

This task will use information
gathered in Tasks 1 and 2 to rotect
the turtle
This task will use information
gathered in Tasks 1 and 2 to rotect
the turtle
This task will use information
gathered in Tasks 1 and 2 to rotect
the turtle
This task will use information
gathered in Tasks 1 and 2 to rotect
the turtle

4. Complete a genetic analysis
to determine the discreteness
between and among Alabama
and Mississippi populations; to
estimate effective population
sizes; and to analyze the
Recommended future actions: extent of population declines.
5. Try alternative survey
methods (such as nocturnal
searches of vegetation in
shallow water using a Qbeam) to determine if the
apparent low level of juvenile
recruitment in Alabama is
Recommended future actions: accurate.
6. Protect natural riverbanks
and associated uplands in
occupied habitat. Prohibit
bulkheads and rip-rap which
may reduce access to nest
sites by females and result
in death of hatchlings moving
Recommended future actions: from the nest to the water.

Journal article to be condensed for
Endangered Species Technical Bulletin

7. Identify natural nesting
habitats in Mississippi. Survey
natural riparian Maritime oak
woodlands to determine if
these are used by nesting
Alabama red-bellied turtles;
study the utilization of
alligator nests as nesting
habitat; and determine the
degree that females move up
tributary streams and nest in
uplands remote from
adult foraging habitat.
8. Conduct research to
determine the comparative
abundance (pre-listing and
current) of submerged aquatic
vegetation, threats to this
habitat, and the possible
effects on the Alabama redbellied turtle.
9. Continue monitoring the
effectiveness of roadside
fencing along Battleship
Causeway (Hwy. 90/98) to
reduce mortality of Alabama
red-bellied turtles at this
site, especially mature
females.
10. Work with partners to
limit other threats to the
Alabama red-bellied turtle,
such as development of
upland nesting areas, and to
improve enforcement of
regulations regarding water
quality, dredging, and
recreational boating.
11. Study the scope of
temperature dependent sex
determination in the Alabama
redbellied turtle.
12. Examine the possibility of
restoring the Gravine Island
spoil area to native soils and
vegetative cover.
13. Conduct radio-telemetry
studies to identify basking,
feeding, and overwintering
sites/habitats and monitor
turtle movements between
population centers.

Alabama red-belly
turtle 2015 5 Year
Review

0-25% of
recovery
objectives
achieved

AL, MS
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Recommended future actions:

Alabama red-belly
turtle 2015 5 Year
Review

0-25% of
recovery
objectives
achieved
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Recommended future actions:

Alabama red-belly
turtle 2015 5 Year
Review

0-25% of
recovery
objectives
achieved

AL, MS

2

Recommended future actions:

AL, MS

2

Recommended future actions:

AL, MS

2

Recommended future actions:

AL, MS

2

Recommended future actions:

AL, MS

2

Recommended future actions:

AL, MS

2

14. Implement all other tasks
identified in the recovery
Recommended future actions: plan.

2

15. Accept the extension of
the geographic range of the
Alabama red-bellied turtle
into the Pascagoula and Biloxi
Recommended future actions: river drainages in Mississippi.

Alabama red-belly
turtle 2015 5 Year
Review
Alabama red-belly
turtle 2015 5 Year
Review
Alabama red-belly
turtle 2015 5 Year
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recovery
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0-25% of
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0-25% of
recovery
objectives
achieved
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turtle 2015 5 Year
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Yellow-Blotched Map
Turtle

Yellow-Blotched Map
Turtle

Graptemys
flavimaculata

Graptemys
flavimaculata

AL, MS

MS

MS

1

1. Conduct assessment of
yellow-blotched map turtle
populations throughout the
Pascagoula River system

1.1. Determine current status
of yellow-blotched map turtle
populations in the Leaf,
Chickasawhay, and Pascagoula
Rivers

1

1. Conduct assessment of
yellow-blotched map turtle
populations throughout the
Pascagoula River system

1.2. Determine status of
yellow-blotched map turtle
populations in the upper Leaf,
upper Chickasawhay, and
lower Escatawpa Rivers

An assessment of Grantemvs
flavimaculata should be made to
determine the relative sizes and
viabilities of populations throughout
the Pascagoula River system. The
information obtained will serve as a
baseline to evaluate the efficacy of
recovery efforts and will aid in
detecting any sudden downward trends
in G. flavimaculata numbers.
An assessment of Grantemvs
flavimaculata should be made to
determine the relative sizes and
viabilities of populations throughout
the Pascagoula River system. The
information obtained will serve as a
baseline to evaluate the efficacy of
recovery efforts and will aid in
detecting any sudden downward trends
in G. flavimaculata numbers.

2

partiallly complete

Yellow-Blotched Map
Turtle

Graptemys
flavimaculata

MS

1

2. Investigate life history of
the yellow-blotched map
turtle

2.1. Determine sex ratios of
adults, sizes and ages at
maturity, age structure, and
growth rates

Yellow-Blotched Map
Turtle

Graptemys
flavimaculata

MS

1

2. Investigate life history of
the yellow-blotched map
turtle

2.2. Investigate reproductive
biology by determining clutch
size, clutch frequency, nest
site selection, time of nesting,
incubation period, and clutch
survival rate

Yellow-Blotched Map
Turtle

Graptemys
flavimaculata

MS

1

2. Investigate life history of
the yellow-blotched map
turtle

2.3. Investigate daily and
seasonal movements

Yellow-Blotched Map
Turtle

Graptemys
flavimaculata

MS

1

2. Investigate life history of
the yellow-blotched map
turtle

2.4. Determine diet by sex and
maturity class

Little is known of the life history of
Graotemvs flavimaculata
Determining the factors responsible
for its apparent decline and
monitoring the effectiveness of
recovery efforts will require
information on its population
structure, relative abundance,
reproductive biology, habitat
preferences, diet, and movements.
Populations appear to be small
throughout most of the range except
in the Pascagoula River near
Vancleave. This apparently healthy
population should provide adequate
baseline information on the biology
of the species and should serve as
the focus for the life history study.
Little is known of the life history of
Graotemvs flavimaculata
Determining the factors responsible
for its apparent decline and
monitoring the effectiveness of
recovery efforts will require
information on its population
structure, relative abundance,
reproductive biology, habitat
preferences, diet, and movements.
Populations appear to be small
throughout most of the range except
in the Pascagoula River near
Vancleave. This apparently healthy
population should provide adequate
baseline information on the biology
of the species and should serve as
the focus for the life history study.
Little is known of the life history of
Graotemvs flavimaculata
Determining the factors responsible
for its apparent decline and
monitoring the effectiveness of
recovery efforts will require
information on its population
structure, relative abundance,
reproductive biology, habitat
preferences, diet, and movements.
Populations appear to be small
throughout most of the range except
in the Pascagoula River near
Vancleave. This apparently healthy
population should provide adequate
baseline information on the biology
of the species and should serve as
the focus for the life history study.
Little is known of the life history of
Graotemvs flavimaculata
Determining the factors responsible
for its apparent decline and
monitoring the effectiveness of
recovery efforts will require
information on its population
structure, relative abundance,
reproductive biology, habitat
preferences, diet, and movements.
Populations appear to be small
throughout most of the range except
in the Pascagoula River near
Vancleave. This apparently healthy
population should provide adequate
baseline information on the biology
of the species and should serve as
the focus for the life history study.

2

partially complete

Yellow-Blotched Map
Turtle

Yellow-Blotched Map
Turtle

Yellow-Blotched Map
Turtle

Yellow-Blotched Map
Turtle

Graptemys
flavimaculata

Graptemys
flavimaculata

Graptemys
flavimaculata

Graptemys
flavimaculata

MS

MS

MS

MS

1

3. Investigate water quality
and determine habitat
suitability for the yellowblotched map turtle in the
Pascagoula River system

3.1. Examine water quality at
selected sample points on the
Leaf, Chickasawhay, and
Pascagoula Rivers

1

3. Investigate water quality
and determine habitat
suitability for the yellowblotched map turtle in the
Pascagoula River system

3.2. Characterize habitat
conditions in the
Chickasawhay, Leaf, and
Pascagoula Rivers

1

3. Investigate water quality
and determine habitat
suitability for the yellowblotched map turtle in the
Pascagoula River system

3.3. Investigate distribution
and abundance of major prey
species

Water pollution may have affected
the yellow-blotched map turtle
directly or may have acted indirectly
by impacting its prey base. The
habitat requirements for this turtle
are poorly known, and degradation
of its habitat in the upper parts of
the Pascagoula
River system may be responsible for
its decline in those areas.
Water quality should be assessed at
sites in the Leaf, Chickasawhay,
and upper Pascagoula Rivers and
compared to those in the lower
Pascagoula River near Vancleave.
Assessment of the physical
character of the habitat should be
conducted in the same areas. The
distribution and abundance of those
species that make up the bulk of the
yellow-blotched map turtle’s diet
should also be determined.
Water pollution may have affected
the yellow-blotched map turtle
directly or may have acted indirectly
by impacting its prey base. The
habitat requirements for this turtle
are poorly known, and degradation
of its habitat in the upper parts of
the Pascagoula
River system may be responsible for
its decline in those areas.
Water quality should be assessed at
sites in the Leaf, Chickasawhay,
and upper Pascagoula Rivers and
compared to those in the lower
Pascagoula River near Vancleave.
Assessment of the physical
character of the habitat should be
conducted in the same areas. The
distribution and abundance of those
species that make up the bulk of the
yellow-blotched map turtle’s diet
should also be determined.
Water pollution may have affected
the yellow-blotched map turtle
directly or may have acted indirectly
by impacting its prey base. The
habitat requirements for this turtle
are poorly known, and degradation
of its habitat in the upper parts of
the Pascagoula
River system may be responsible for
its decline in those areas.
Water quality should be assessed at
sites in the Leaf, Chickasawhay,
and upper Pascagoula Rivers and
compared to those in the lower
Pascagoula River near Vancleave.
Assessment of the physical
character of the habitat should be
conducted in the same areas. The
distribution and abundance of those
species that make up the bulk of the
yellow-blotched map turtle’s diet
should also be determined.

4.1. Protect habitat through
appropriate conservation
measures

The lower 129 kilometers (80 miles)
of the Leaf and Chickasawhay
Rivers, and the entire Pascagoula
River and their watersheds should
receive special attention relative to
actions that may adversely affect
the yellow-blotched map turtle.
These segments should be
protected and a program to monitor
Graptemys flavimaculata populations
and habitat should be initiated. This
program may include the development
of voluntary conservation easements.

1

4. Formulate actions to
protect the lower 129 km of
the Leaf and Chickasawhay
Rivers and the entire
Pascagoula River for the
yellow-blotched map turtle

2

partially complete

2

partially complete

Yellow-Blotched Map
Turtle

Graptemys
flavimaculata

MS

1

4. Formulate actions to
protect the lower 129 km of
the Leaf and Chickasawhay
Rivers and the entire
Pascagoula River for the
yellow-blotched map turtle

Yellow-Blotched Map
Turtle

Graptemys
flavimaculata

MS

1

5. Develop educational
materials about the yellowblotched map turtle

Florida Salt Marsh
Vole

Florida Salt Marsh
Vole

Florida Salt Marsh
Vole

Florida Salt Marsh
Vole

Florida Salt Marsh
Vole

Microtus
pennsylvanicus
dukecampbelli

Microtus
pennsylvanicus
dukecampbelli

Microtus
pennsylvanicus
dukecampbelli

Microtus
pennsylvanicus
dukecampbelli

Microtus
pennsylvanicus
dukecampbelli

FL

FL

FL

FL

FL

1

1

1

1

1

4.2. Develop a monitoring
plan to evaluate yellowblotched map turtle
populations and habitat
quality in the conservation
areas

1.1. Encourage conservation
of existing population on
1. Protect existing population private land

The lower 129 kilometers (80 miles)
of the Leaf and Chickasawhay
Rivers, and the entire Pascagoula
River and their watersheds should
receive special attention relative to
actions that may adversely affect
the yellow-blotched map turtle.
These segments should be
protected and a program to monitor
Graptemys flavimaculata populations
and habitat should be initiated. This
program may include the development
of voluntary conservation easements.
Public support may be necessary to
accomplish the recovery actions of
this plan. Educational materials
explaining the uniqueness of
Graptemys flavimaculata , its biology
and habitat requirements, and the
factors responsible for its being listed
as a threatened species
can assist in gaining this support. These
materials should also be
useful to law enforcement personnel
who may not be familiar with the
species, and should be helpful to them
in apprehending people who
shoot the turtles and collect them for
the pet trade. A poster with
a color illustration of the species
should be produced, along with a
brochure containing information on
the life history. These
materials should be distributed
primarily within the counties
drained by the Pascagoula River and its
tributaries.
The only known population of FL
salt marsh voles occurs on private
land. Maintenance of this population
is crucial to the existence of the
species. Cooperative management
opportunities with private
landowners exist through the
USFWS's Partners for Wildlife
program

1. Protect existing population 1.3 Acquire habitat

Monitoring (trap and release) of the
known population should be done
annually or semi-annually (with
written permission from landowners)
Acquisition of the only known site for
the FL salt marsh vole could be
attempted through the State's
Conservation and Recreational
Lands (CARL) program. The
USFWS could possibly acquire the
land as an addition to nearby Cedar
Key National Wildlife Refuge

2. Conduct surveys in suitable 2.1. Search for additional
habitat
populations

Additional surveys should be
conducted along the Gulf coast to
locate any unknown populations of
voles. Since most of the salt marsh
accessible by land has already been
surveyed, additional surveys should
focus on areas accessible only by
airboat or helicopter. Surveys should
initially be conducted in the
Waccasassa Bay area

1.2. Conduct monitoring of
1. Protect existing population the known population

2. Conduct surveys in suitable 2.2. Search for suitable
habitat
unoccupied habitat

Large tracts of publicly owned
coastal marsh along the Gulf coast
may contain suitable habitat for the
FL salt marsh vole. These areas
should be surveyed for potential
reintroduction sites

3

partially complete

1

The type locality is on privately owned
land near the Waccasassa Bay Preserve
State Park and continues to be a target
for acquisition and protection. A
proposal to manage and preserve salt
marsh vole habitat within the Florida
Gulf Coast mitigation bank is under
review by the Army Corps of Engineers.

1

Partially complete

2

Actual costs of acquiring land by
purchase or protecting it through
conservation easements is NOT included
here. Type location remains on the state
acqusition lists, however efforts to
purchase type location have not been
successful.
Since the 2008 review, with additional
trapping, the development of a novel
method for camera-trapping small
mammals (McCleery et al. 2014) and
with the development of a predictive
habitat model (McCleery and Zweig
2016), an additional 14 locations have
been documented (2009-2012). This has
expanded the known range from 5 to 20
miles of coastal salt marshes of
Suwannee Sound and Waccasassa Bay to
the north and east of Cedar Key. This
includes locations on both Lower
Suwanee NWR and Waccasassa Bay
Preserve State Park.

2

They developed a predictive landscape
model to narrow the area of potential
habitat and documented through
camera trapping the additional 14
locations (2012-2013). McCleery and
Zweig (2016) suggest FSMVs selected
larger patches (>0.49 ha) of habitat that
did contain saltgrass but only found
voles in patches of habitat with (16.7543.61%) dwarf smooth cordgrass.

1

Florida Salt Marsh
Vole

Microtus
pennsylvanicus
dukecampbelli

FL

1

3. Conduct life history studies

Florida Salt Marsh
Vole

Microtus
pennsylvanicus
dukecampbelli

FL

1

4. Assess Feasibility of captive
breeding and reintroduction

Florida Salt Marsh
Vole

Microtus
pennsylvanicus
dukecampbelli

FL

1

FL Salt Marsh Vole
2008 5 Year Review

Recommended
future actions:

FL

1

FL Salt Marsh Vole
2008 5 Year Review

Recommended
future actions:

FL

1

FL Salt Marsh Vole
2008 5 Year Review

Recommended
future actions:

FL

1

FL Salt Marsh Vole
2008 5 Year Review

Recommended
future actions:

FL

1

FL Salt Marsh Vole
2008 5 Year Review

Recommended
future actions:

FL

1

FL Salt Marsh Vole
2008 5 Year Review

Recommended
future actions:

FL

1

FL Salt Marsh Vole
2008 5 Year Review

Recommended
future actions:

FL

1

Eastern Indigo Snake

Drymarchon
corais couperi

Al, FL

2

Very little is known about this
population of voles. Information
such as population demographics,
habitat use, reproduction, diseases,
etc. is necessary to determine
recovery criteria for this subspecies.
A radio-telemetry study designed to
yield this type of information would
be useful for management and
future recovery efforts.
Given the high reproductive
potential of iMicrotusi, and the ease
of maintaining them in captivity,
captive breeding should be
evaluated as a potential tool for
recovery. Captive breeding should
only take place if suitable, secure
reintroduction sites exist. All captive
breeding effords must comply with
current USFWS policy and
procedures.
Due to the lack of information on
this subspecies, recovery criteria
cannot be developed at this time.
However, once recovery tasks are
accomplished and additional data
evaluated, the USFWS should
develop specific criteria to
accomplish recovery objectives.

5. Determine recovery criteria
1. Acquire and protect the
FSMV habitat at the original
type locality and adjacent salt
marsh habitats
2. Establish an ongoing
monitoring program at the
two known locations of
occurrence

2

Austin et al. (2014) developed 21
microsatellite markers from single
molecule real time sequencing (Pacific
Biosciences). This research suggests
genetic separation among
subpopulations which would be
indicative of a metapopulation.
McCleery and Zwieg (2014) indicate that
the marker development was successful
in detecting polymorphism within and
among the samples and will assist in
future research on factors affecting
population structure.

3

3

Can only be accomplished after life
history information becomes available.
Task duration: few months

2

Due to the difficulties of observing and
capturing indigo snakes, the viability of
existing populations is unknown. Habitat
protection and management plans need
to be implemented for sites occupied by
indigo snake populations to ensure their
long-term survivla. Protection needs to
be pursued for the remaining privatelyowned sites, with primary focus on the
larger populations.

3. Conduct presence/absence
surveys in potential FSMV
habitat identified on LSNWR
and other areas (Raabe and
Gauron 2005)
4. Map potential FSMV
habitat on Chassahowitzka
NWR, St. Marks NWR, and
other public lands between
these refuges. Conduct
presence/absence surveys in
potential FSMV habitat
identified
5. Update recovery plan and
develop objective,
measurable recovery criteria
6. Develop management
techniques to manage for,
optimize existing and create
FSMV habitat (i.e., saltmarsh
marsh)
7. Evaluate establishing a
captive breeding program for
augmentation of existing
populations and
reintroductions as a recovery
tool. Partner with land
managers of publicly owned
lands with potential FSMV
habitat as potential
reintroduction sites.

1. Maintain and protect
existing populations of
eastern indigo snakes

1.1. Locate and delineate
present populations through
field surveys and distribution
studies

The status and distribution of the
indigo snake is not well known in FL
and should be investigated in the
near future. There is some reason to
believe that protection established
by the state in 1971 and
strengthened by the federal
government in 1978 may have had
an important beneficial effect. The
species may no longer be
threatened in southern FL. Surveys
have been recently completed for
AL and are esentially complete for
GA

Eastern Indigo Snake

Drymarchon
corais couperi

Eastern Indigo Snake

Drymarchon
corais couperi

Eastern Indigo Snake

Drymarchon
corais couperi

Eastern Indigo Snake

Drymarchon
corais couperi

Eastern Indigo Snake

Drymarchon
corais couperi

Eastern Indigo Snake

Drymarchon
corais couperi

Eastern Indigo Snake

Drymarchon
corais couperi

Al, FL

Al, FL

Al, FL

2

1. Maintain and protect
existing populations of
eastern indigo snakes
1. Maintain and protect
existing populations of
eastern indigo snakes

2

1. Maintain and protect
existing populations of
eastern indigo snakes

2

1.2. Provide needed habitat

1.2.1. Acquire and/or manage
and protect areas necessary to
maintain viable populations

1.2. Provide needed habitat

1.2.2. Determine habitat
requirements

1.2. Provide needed habitat

1.2.3. Conduct studies of
population ecology,
movements, and food habits

2

1. Maintain and protect
existing populations of
eastern indigo snakes

1.3. Provide improved
protection for existing
populations

1.3.3. Enact legislation and/or
regulations that will provide
more protection for the gopher
tortoise

Al, FL

2

1. Maintain and protect
existing populations of
eastern indigo snakes

1.4. Monitor populations and
habitats

1.4.1. Determine methods for
monitoring populations on
study areas and sample areas

Al, FL

2

1. Maintain and protect
existing populations of
eastern indigo snakes

1.4. Monitor populations and
habitats

1.4.2. Monitor habitat trends

Al, FL

Al, FL

2

2. Reestablish populations
where feasible

Areas of suitable habitat throughout
the historical range of the snake
should be selected and designated
as sanctuaries for indigo snakes and
gopher tortoises. Management of
the habitat should encourage the
maintenenace of community types
that enhance the welfare of the
snake. Ideally there should be
permanent protection for two 10,000
acre tracts, one each in GA and FL.

For better management, more
specific information is needed on
food habits, mortality, reproductive
rates, and movements throughout
the range of the snake.
Protecton of the gopher tortoise
should be increased since the
welfare of the indigo snake is so
closely tied to that of the tortoise in
some portions of its distribution.
In order that population trends and
status can be measured, it will be
necessary to develop techniques for
estimating population levels. A long
term monitoring program is also
needed to track habitat trends.
In order that population trends and
status can be measured, it will be
necessary to develop techniques for
estimating population levels. A long
term monitoring program is also
needed to track habitat trends.

2.1. Release indigos at chosen 2.1.1. Identify suitable
sites
reintroduction sites

Eastern Indigo Snake

Drymarchon
corais couperi

Al, FL

2

2. Reestablish populations
where feasible

2.1. Release indigos at chosen 2.1.2. Obtain stock for
sites
reintroduction

2.1.2.1. Maintain a captive
breeding program and
research on captive breeding
and restocking potential as
needed

Eastern Indigo Snake

Drymarchon
corais couperi

Al, FL

2

2. Reestablish populations
where feasible

2.1. Release indigos at chosen 2.1.2. Obtain stock for
sites
reintroduction

2.1.2.2. Obtain stock from the
wild when necessary

Research should be continued on
reproductive biology, captive
propogation, and restocking
potential since exploitation and
persectution have probably
eliminated breeding stock from
suitable habitat in the past and the
species reproductive potential may
be rather low. Research underway
shows promising results with captive
propogation; restocking potential of
captive-hatched stock is currently
under evaluation.
Research should be continued on
reproductive biology, captive
propogation, and restocking
potential since exploitation and
persectution have probably
eliminated breeding stock from
suitable habitat in the past and the
species reproductive potential may
be rather low. Research underway
shows promising results with captive
propogation; restocking potential of
captive-hatched stock is currently
under evaluation.
Research should be continued on
reproductive biology, captive
propogation, and restocking
potential since exploitation and
persectution have probably
eliminated breeding stock from
suitable habitat in the past and the
species reproductive potential may
be rather low. Research underway
shows promising results with captive
propogation; restocking potential of
captive-hatched stock is currently
under evaluation.

3

3

partially complete; FWC is building on an
effort to create an indigo snake habitat
model for FL

3

partially complete

3

partially complete

3

partially complete

3

3

3

3

From 1976-1987, eastern indigo snakes
were released at 18 sites within the
historic range of the species (Speake
1990). Snakes were released in AL, FL,
GA, MS and SC. Deemed unsuccessful
based on the lack of current verifiable
records for indigo snakes in these areas.
Possible explanations for the failure:
releasing low densities of animals at
each site, selecting too many
reintroduction sites, and conducting
hard released of juvenile snakes into
inappropriate habitat. A new project to
establish a population has been initiated
in AL, focusing on the Conecuh National
Forest, and will involved a soft release of
juveniles into pens incorporating both
wetland and upland habitat.
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Eastern Indigo Snake

Drymarchon
corais couperi

Drymarchon
corais couperi
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2
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Eastern Indigo Snake

Indigo Snake 2008 5
Year Review

Al, FL

2

Al, FL
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2. Reestablish populations
where feasible

2.2. Monitor results of
reestablishment attempts

3.1. Educate the general
3. Improve the attitude of the public regarding the plight of
public and their behavior
the indigo snake and the need
towards indigo snakes
for recovery efforts
3.1.1. Publish scientific data

3.2. Make special efforts to
3. Improve the attitude of the contact owners or
public and their behavior
leaseholders of large tracts of
towards indigo snakes
sandhill habitat
1. Initiate long-term
monitoring on selected
protected sites across the
range of the species.
2. Identify differences in
factors limiting the recovery
of the eastern indigo snake
across its range.
3. Work to obtain protection
and develop appropriate
ecosystem management plans
for sites on privately-owned
lands.
4. Continue to study options
for reestablishing eastern
indigo snakes in areas where
the species has been
extirpated.
5. Use GIS data to look at
landscape level connectivity
and habitat quality within the
range of the eastern indigo
snake. Use these data to
prioritize sites for acquisition
and habitat management to
support recovery of the
species.
6. Protect habitat via land
acquisition along corridors of
known occupied habitats,
such as the river corridors of
SE GA and the central ridge
systems of FL

Research should be continued on
reproductive biology, captive
propogation, and restocking
potential since exploitation and
persectution have probably
eliminated breeding stock from
suitable habitat in the past and the
species reproductive potential may
be rather low. Research underway
shows promising results with captive
propogation; restocking potential of
captive-hatched stock is currently
under evaluation.
As research is completed, the data
should be made available to
biologists and other professional
conservationists through publication
in technical journals and
proceedings of symposia and other
meetings. In this way the various
governmental agencies that have
som responsibility for indigo snake
recovery will be better informed
about how to proceed.
Very important segments of the
public as far as indigo snakes are
concerned are owners or
leaseholders of large tracts of
sandhill habitat. The habits of this
species bring it into contact with
agricultural workers, loggers, and
hunters. Indigo snakes are
especially vulnerable to hunters
(snake, quail, and deer hunters)
because of the snake's increased
activities during the fall and winter
breeding season and their tendency
to concentrate on the sandridges
and move about and bask during the
winter. Owners and leaseholders of
large tracts should be informed
about the compatibility of indigo
snake management with quail, deer,
and timber production and the
beneficial habits of the indigo snake.
Habitat management measures
such as controlled burning or
thinning of stands should be
emphasized along with protection of
the indigo snake and the gopher
tortoise.

3

planned

3

Many herpetologists give talks to local
community groups and write articles in
popular wildlife magazines about snakes
and the role they play in the healthy
functioning of wildlife habitat. Groups
have developed public outreach
materials for snakes that include specific
info about the indigo. Brochures, signage
and posters have been developed.

3

Indigo Snake 2008 5
Year Review

0-25% of
recovery
objectives
achieved
0-25% of
recovery
objectives
achieved

Indigo Snake 2008 5
Year Review

0-25% of
recovery
objectives
achieved

Indigo Snake 2008 5
Year Review

Indigo Snake 2008 5
Year Review

0-25% of
recovery
objectives
achieved
0-25% of
recovery
objectives
achieved
0-25% of
recovery
objectives
achieved

Key Deer

Odocoileus
virginianus
clavium

Indigo Snake 2008 5
Year Review

Indigo Snake 2008 5
Year Review

Key Deer

Key Deer

Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium

Key Deer

Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium

Key Deer

Odocoileus
virginianus
clavium

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
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7. Conduct research using
radio telemetry of female
indigo snakes to get a better
understanding of
demographic variables.
Identify nest site location,
fecundity, and hatching
success.
8. Continue efforts to develop
reliable and efficient survey
methods.
9. Expand on the initial efforts
by Breininger et al. (2004) to
determine the appropriate
size, acceptable
fragmentation level, habitat
types, and geographic
location for eastern indigo
snake reserves across the
species' range
10. Establish techniques to
provide public education on
the values, attributes, and
protected status of the
eastern indigo snake.

FL

1

11. Revise recovery plan and
establish recovery criteria
12. Officially adopt the
change in nomenclature of
eastern indigo snake to the
species Drymarchon couperi
Species-level:
1.
Determine the distribution
and status of the Key deer
and its habitat
Species-level:
1.
Determine the distribution
and status of the Key deer
and its habitat

FL

1

2. Protect and enhance
existing populations

FL

1

Survey all appropriate Key deer
habitat. Focus surveys on
determining the status of the Key
deer and the status of its habitat.
Survey all appropriate Key deer
habitat. Focus surveys on
determining the status of the Key
deer and the status of its habitat.
Human-induced or human-related
mortality must be minimized if the
deer is to survive

1.1. Develop a Master Census
Plan to determine the status
of the Key deer and its habitat
1.3. Maintain and improve the
GIS database for Key deer
information
2.1. Staff the National Key
Deer Refuge with a new
biologist
2.2.1. Develop a standard
protocol for conducting,
monitoring, and evaluating all
reintroduction, translocation,
and supplementation efforts of
Key deer using the IUCN
Species Survival Commission's
Guidelines for Reintroductions

FL

1

2. Protect and enhance
existing populations

2.2. Conduct Key deer
reintroductions from natural
wild populations
2.2. Conduct Key deer
reintroductions from natural
wild populations
2.2. Conduct Key deer
reintroductions from natural
wild populations
2.2. Conduct Key deer
reintroductions from natural
wild populations
2.3. Conduct consultations on
federal activities. Determine
jeopardy thresholds for the
Key deer
2.4. Provide information
about Key deer to federal,
state, county, and city
agencies

FL

1

2. Protect and enhance
existing populations

2.5. Reduce mortality of Key
deer

2.5.1. Control poaching

FL

1

2. Protect and enhance
existing populations

2.5. Reduce mortality of Key
deer

2.5.2. Prohibit animal trespass

FL

1

2. Protect and enhance
existing populations

2.5. Reduce mortality of Key
deer

2.5.3. Minimize vehicle
collisions with Key deer

2.5.3.1. Reduce speed limit on
primary and secondary roads

FL

1

2. Protect and enhance
existing populations

2.5. Reduce mortality of Key
deer

2.5.3. Minimize vehicle
collisions with Key deer

2.5.3.2. Continue and increase
enforcement of speed zones

FL

1

2. Protect and enhance
existing populations

2.5. Reduce mortality of Key
deer

2.5.3. Minimize vehicle
collisions with Key deer

2.5.3.3. Identify deer crossings

1

2. Protect and enhance
existing populations

FL

1

2. Protect and enhance
existing populations

FL

1

2. Protect and enhance
existing populations

FL

1

2. Protect and enhance
existing populations

FL

1

2. Protect and enhance
existing populations

FL

Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive

2.2.2. Reintroduce Key deer to
suitable public lands
2.2.3. Educate the public on the
need for and process of Key
deer reintroductions
2.2.4. Enforce protection of
reintroduced or released Key
deer

Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive

2

partially complete

2

partially complete: initiated in 2004

2

2

2

Task currently conducted and cost is
included in responsible agency's budget.
Action lead(s): FWS

2

Task currently conducted and cost is
included in responsible agency's budget.
Action lead(s): FWS

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Key Deer

Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium
Odocoileus
virginianus
clavium

Odocoileus
virginianus
clavium

Key Deer

Odocoileus
virginianus
clavium

Key Deer

Odocoileus
virginianus
clavium

Key Deer
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2. Protect and enhance
existing populations

2.5. Reduce mortality of Key
deer

2.5.3. Minimize vehicle
collisions with Key deer

FL

1

2. Protect and enhance
existing populations

2.5. Reduce mortality of Key
deer

1

2. Protect and enhance
existing populations

2.5.3. Minimize vehicle
collisions with Key deer
2.5.4. Minimize the impact of
accidental drowning in
mosquito ditches

FL

1

2. Protect and enhance
existing populations

2.5. Reduce mortality of Key
deer
2.6. Reduce and eliminate
disturbance, interference, and 2.6.1. Control public access and
harassment of Key deer
use of the refuge

FL

1

2. Protect and enhance
existing populations

FL

1

2. Protect and enhance
existing populations

1

2. Protect and enhance
existing populations

FL

1

2. Protect and enhance
existing populations

2.5.4.2. Monitor effects of
filling ditches
2.6.1.1. Eliminate
incompatible uses on the
refuge
2.6.1.4. Continue to limit all
2.6. Reduce and eliminate
vehicles to paved roads except
disturbance, interference, and 2.6.1. Control public access and for refuge and emergency
harassment of Key deer
use of the refuge
operations
2.6. Reduce and eliminate
disturbance, interference, and
harassment of Key deer
2.6.2. Prohibit feedings
2.6.2.1. Post signs
2.6. Reduce and eliminate
disturbance, interference, and
2.6.2.2. Distribute educational
harassment of Key deer
2.6.2. Prohibit feedings
brochures
2.6. Reduce and eliminate
disturbance, interference, and
2.6.2.3. Increase enforcement
harassment of Key deer
2.6.2. Prohibit feedings
of illegal feedings

FL

1

2. Protect and enhance
existing populations

2.7. Continue rehabilitation
program of Key deer

1

2. Protect and enhance
existing populations

2.8. Investigate captive
propogation options

FL

FL

FL

FL

1

3. Conduct population
ecology research

3.3.7. Continue necropsy of all
Key deer mortalities

1

3. Conduct population
ecology research

FL

1

4. Monitor Key deer
populations

4.2. Conduct long-term
monitoring of the status of the
deer

Odocoileus
virginianus
clavium

FL

1

5. Increase public awareness
and instill stewardship

5.1. Provide funding to build
and operate a visitor center

Odocoileus
virginianus
clavium

FL

1

5. Increase public awareness
and instill stewardship

5.2. Continue volunteer
program

FL

3.3.8. Update and compile all
existing roadkill data

2.5.3.4. Investigate the use of
fencing to reduce collisions
2.5.3.5. Identify roads that
could be constructed or
upgraded

Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
Human-induced or human-related
mortality must be minimized if the
deer is to survive
A great deal of information has been
collected over the years on the Key
deer. Collect additional biological
information on this species,
including number of individuals, ageclass structure, habitat use,
reproductive viability, food use and
availability, and threats
A great deal of information has been
collected over the years on the Key
deer. Collect additional biological
information on this species,
including number of individuals, ageclass structure, habitat use,
reproductive viability, food use and
availability, and threats
Continue to conduct monthly road
census. Develop and/or utilize
additional Census methods for Big
Pine/No Name Key complex and
selected outer Keys
Develop educational materials and
host public workshops to increase
awareness about Key deer and instill
a sense of stewardship for the
protection of this endagnered
species. It is essential that the public
be made aware of the Key deer and
the efforts of the refuge to protect
and maintain the population. The
maintenance of a wild population
within the confines of a highly
developed insular environment is
greatly dependant on the
awareness, concern, and
cooperation of the public
Develop educational materials and
host public workshops to increase
awareness about Key deer and instill
a sense of stewardship for the
protection of this endagnered
species. It is essential that the public
be made aware of the Key deer and
the efforts of the refuge to protect
and maintain the population. The
maintenance of a wild population
within the confines of a highly
developed insular environment is
greatly dependant on the
awareness, concern, and
cooperation of the public

3

3

partially complete

3

Task currently implemented on public
lands

3

Task currently implemented on public
lands

3

3

Brochures are available at NKDR.

3

Task currently implemented on public
lands
Homosassa Springs Wildlife State Park
and Lowry Park Zoo maintain injured
deer. Action lead(s): NGO
Captive propagation is deemed
unnecessary at this time. Action lead(s):
FWS

3

Necropsies are part of NKDR program.
Action lead(s): FWS

3

3

3

2

3

3

NKDR has been conducting regular
monitoring since 1966; TAMU also
conducted studies in 1970 and 2000.
Action lead(s): FWS
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5. Increase public awareness
and instill stewardship

5.3. Prepare informational
material for the general public

Key Deer
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5. Increase public awareness
and instill stewardship

5.4. Provide public officials,
planning agencies, and private
developers with information
on all phases of Key deer
management and about
potential threats

Key Deer
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5. Increase public awareness
and instill stewardship

5.5. Inform the public through
media as to the problems with
feeding

Key Deer

Odocoileus
virginianus
clavium

FL

1

5. Increase public awareness
and instill stewardship

5.6. Inform the public through
media as to the problems with
animal trespass

Key Deer

Odocoileus
virginianus
clavium

FL

1

6. Establish reclassification
criteria

Key Deer

Odocoileus
virginianus
clavium

FL

1

7. Conduct multispecies
recovery actions

Develop educational materials and
host public workshops to increase
awareness about Key deer and instill
a sense of stewardship for the
protection of this endagnered
species. It is essential that the public
be made aware of the Key deer and
the efforts of the refuge to protect
and maintain the population. The
maintenance of a wild population
within the confines of a highly
developed insular environment is
greatly dependant on the
awareness, concern, and
cooperation of the public
Develop educational materials and
host public workshops to increase
awareness about Key deer and instill
a sense of stewardship for the
protection of this endagnered
species. It is essential that the public
be made aware of the Key deer and
the efforts of the refuge to protect
and maintain the population. The
maintenance of a wild population
within the confines of a highly
developed insular environment is
greatly dependant on the
awareness, concern, and
cooperation of the public
Develop educational materials and
host public workshops to increase
awareness about Key deer and instill
a sense of stewardship for the
protection of this endagnered
species. It is essential that the public
be made aware of the Key deer and
the efforts of the refuge to protect
and maintain the population. The
maintenance of a wild population
within the confines of a highly
developed insular environment is
greatly dependant on the
awareness, concern, and
cooperation of the public
Develop educational materials and
host public workshops to increase
awareness about Key deer and instill
a sense of stewardship for the
protection of this endagnered
species. It is essential that the public
be made aware of the Key deer and
the efforts of the refuge to protect
and maintain the population. The
maintenance of a wild population
within the confines of a highly
developed insular environment is
greatly dependant on the
awareness, concern, and
cooperation of the public
Develop measurable reclassification
criteria based on
factors that result in a stable or
increasing population including total
population size, number
of subpopulations, sex ratio, age
structure, habitat condition and
availability, and level of threats.
Evaluate and monitor the Key deer
status in relation to reclassification
criteria.
Develop a Lower Keys multispecies
recovery program to combine
recovery actions for the Key deer
with other listed species' recovery
actions including efforts to survey,
monitor, manage, research, and
educate. Coordinate recovery
actions with other agencies and
concerned parties to ensure the
needs of other protected species are
considered. Integrate survey and
monitoring of the Key deer with the
silver rice rat, Lower Keys marsh
rabbit, and Stock Island tree snail.
Share research
information to benefit other affected
species.

3

Several brochures completed. Action
lead(s): FWS

3

2

3

3

2

Cost difficult to determine because task
involves extensive cooperation and cost
sharing among a number of agencies.
Action lead(s): FWS ... Execution of Big
Pine Key-No Name Key HCP is the
prominant example. Additionally, inv.
exotic plant control may be ascribed to
this task.
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1. Prevent degradation of
existing habitat

1.1. Acquire unprotected Key
deer habitat

1.1.1. Continue federal
acquisition efforts

Key Deer
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FL

1

1. Prevent degradation of
existing habitat

1.1. Acquire unprotected Key
deer habitat

1.1.2. Support state acquisition
efforts

Key Deer
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virginianus
clavium

FL

1

1. Prevent degradation of
existing habitat

1.1. Acquire unprotected Key
deer habitat

1.1.3. Support and encourage
land acquisition by nongovernmental agencies

Key Deer
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1. Prevent degradation of
existing habitat

1.1. Acquire unprotected Key
deer habitat

1.1.4. Purchase and/or trade
for lands adjacent to larger
tracts of the refuge

Key Deer

Odocoileus
virginianus
clavium

FL

1

1. Prevent degradation of
existing habitat

1.1. Acquire unprotected Key
deer habitat

1.1.5. Purchase easements
when necessary on private
property important to Key deer

Key Deer
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1. Prevent degradation of
existing habitat

1.2. Protect and manage
habitat

1.2.1. Protect Key deer on
private lands

Key Deer

Odocoileus
virginianus
clavium

FL

1

1. Prevent degradation of
existing habitat

1.2. Protect and manage
habitat

1.2.2. Protect Key deer on
public lands

Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.

2

2

2

3

3

1

1

A Habitat Conservation Plan for Big Pine
Key and No Name Key has been
finalized. Several land acquisition
programs continue. Action lead(s): FWS
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1. Prevent degradation of
existing habitat

1.2. Protect and manage
habitat

1.2.3. Protect important
corridor areas

Key Deer

Odocoileus
virginianus
clavium

FL

1

1. Prevent degradation of
existing habitat

1.2. Protect and manage
habitat

1.2.4. Eliminate threats from
invasive exotic flora and fauna

Key Deer

Odocoileus
virginianus
clavium

FL

1

1. Prevent degradation of
existing habitat

1.2. Protect and manage
habitat

1.2.5. Implement refuge fire
management plan

Key Deer

Odocoileus
virginianus
clavium

FL

1

1. Prevent degradation of
existing habitat

1.2. Protect and manage
habitat

1.2.7. Address the management
and protection of non-refuge
lands

Key Deer
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1

1. Prevent degradation of
existing habitat

1.2. Protect and manage
habitat

1.2.8. Conduct experimental
habitat management on
selected outer Keys

Key Deer

Odocoileus
virginianus
clavium

FL

1

1. Prevent degradation of
existing habitat

1.2. Protect and manage
habitat

1.2.9. Maintain and evaluate
present deer exclosures on Big
Pine Key

Key Deer

Odocoileus
virginianus
clavium

FL

1

2. Restore and create Key
deer habitat

2.1. Restore natural tidal flow
and hydrology by placing
culverts or removing fill

1.2.5.3. Conduct prescribed
burns on the National Key
Deer Refuge when necessary

Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.

3

2

3

3

3

3

1

2. Restore and create Key
deer habitat

2.2. Maintain and manage
mosquito ditches so they do
not impact deer habitat

FL

1

2. Restore and create Key
deer habitat

2.3. Improve water quality in
freshwater sources and
restore freshwater sources

Odocoileus
virginianus
clavium

FL

1

2. Restore and create Key
deer habitat

2.4. Enhance Key deer habitat

Key Deer

Odocoileus
virginianus
clavium

FL

1

2. Restore and create Key
deer habitat

2.5. Improve habitat by
planting or encouraging native
plant species

Key Deer

Odocoileus
virginianus
clavium

FL

1

2. Restore and create Key
deer habitat

2.6. Create habitat by refilling
and recreating areas that have
been dredged or altered

Key Deer

Odocoileus
virginianus
clavium

1

4. Monitor the status of Key
deer habitat and examine
ecological processes

Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Habitat loss is the main reason for
the Key deer's decline. Habitat
protection and management is
paramount to the deer’s survival.
Habitat degradation or loss can
decrease the number of deer an
area can support, contributing to the
overall chance of extinction.
Currently, there are approximately
5,272 ha of Key deer habitat that
remain vulnerable to residential and
commercial construction.
Conduct yearly monitoring
evaluations of the deer's habitat.
Overlay habitat quality with GIS
mapping of habitat locations,
including what patches are being
altered or lost each year. Monitor
the availability of deer habitat by
updating the loss or change of
habitat due to residential or
commercial construction.
Conduct workshops with the public
to educate private landowners on
appropriate management practices
to preserve deer habitat. Encourage
private landowners to remove
exotics, maintain natural water flow,
plant native vegetation, and restore
disturbed areas. Prepare literature to
provide information regarding the
Key deer habitat and ways to protect
and conserve it.

Key Deer

Odocoileus
virginianus
clavium

FL

Key Deer

Odocoileus
virginianus
clavium

Key Deer

Key Deer

2010 Key Deer 5 Year
Review

2010 Key Deer 5 Year
Review

Odocoileus
virginianus
clavium
76-100% of
recovery
objectives
achieved
76-100% of
recovery
objectives
achieved

FL

FL

1

5. Increase public awareness
of Key deer habitat and instill
stewardship

Recommended
future actions:

1

1. Monitoring to assess the
outcome of the translocation
effort

Recommended
future actions:

1

2. Quantify risks associated
with disease

3

2

3

3

3

3

Task currently implemented on public
lands

2010 Key Deer 5 Year
Review

76-100% of
recovery
objectives
achieved

Recommended
future actions:

1

Recommended
future actions:

1

Recommended
future actions:

1

3. Quantify forage biomass
and nutritional ecology in
natural and developed
settings
4. Define and enumerate
linkages between urban
foraging energetics, carrying
capacity and metapopulation
dynamics

2010 Key Deer 5 Year
Review

76-100% of
recovery
objectives
achieved
76-100% of
recovery
objectives
achieved

2010 Key Deer 5 Year
Review

76-100% of
recovery
objectives
achieved

Recommended
future actions:

1

2010 Key Deer 5 Year
Review

76-100% of
recovery
objectives
achieved

Recommended
future actions:

1

2010 Key Deer 5 Year
Review

76-100% of
recovery
objectives
achieved

Recommended
future actions:

1

5. Quantify the influence of
urban and illegal feeding on
Key deer fitness
6. Quantify water resources in
the core and outer islands
compared to historical data
where possible to establish
baseline and assess changes
7. Determine any linkages of
sea-level rise, changes in deer
habitat (e.g., plant
community dynamics), and
interactions among those
with factors associated with
deer productivity and other
components of population
viability
8. Lack of detailed hydrology
and terrain data precludes
quantifying the effects of
development infrastructure,
storm surges, or sea-level rise
on water sources and plant
communities that sustain the
deer

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
cotton mouse

1.1. Conduct
presence/absence surveys on
north Key Largo

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
cotton mouse

1.2. Survey suitable areas in
other parts of Key Largo for
the presence of cotton mice

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
cotton mouse

1.3. Determine the status of
cotton mice north of Key
Largo

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
cotton mouse

1.4. Survey cotton mouse
habitat

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
cotton mouse

1.5. Survey for the
presence/absence of black
rats simultaneously with
cotton mice

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
cotton mouse

1.6. Maintain and improve the
GIS database for cotton
mouse information

2010 Key Deer 5 Year
Review

Key Largo Cotton
Mouse

Key Largo Cotton
Mouse

Key Largo Cotton
Mouse

Key Largo Cotton
Mouse

Key Largo Cotton
Mouse

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

Peromyscus
gossypinus
allapaticola

Peromyscus
gossypinus
allapaticola

Peromyscus
gossypinus
allapaticola

Peromyscus
gossypinus
allapaticola

Peromyscus
gossypinus
allapaticola

FL

FL

FL

FL

FL

FL

Key Largo cotton mice formerly
occupied hardwood hammock
forests on all of Key Largo but are
currently restricted to hammocks on
the northern portion of Key Largo.
Investigate suitable habitat for the
presence of cotton mice.
Key Largo cotton mice formerly
occupied hardwood hammock
forests on all of Key Largo but are
currently restricted to hammocks on
the northern portion of Key Largo.
Investigate suitable habitat for the
presence of cotton mice.
Key Largo cotton mice formerly
occupied hardwood hammock
forests on all of Key Largo but are
currently restricted to hammocks on
the northern portion of Key Largo.
Investigate suitable habitat for the
presence of cotton mice.
Key Largo cotton mice formerly
occupied hardwood hammock
forests on all of Key Largo but are
currently restricted to hammocks on
the northern portion of Key Largo.
Investigate suitable habitat for the
presence of cotton mice.
Key Largo cotton mice formerly
occupied hardwood hammock
forests on all of Key Largo but are
currently restricted to hammocks on
the northern portion of Key Largo.
Investigate suitable habitat for the
presence of cotton mice.
Key Largo cotton mice formerly
occupied hardwood hammock
forests on all of Key Largo but are
currently restricted to hammocks on
the northern portion of Key Largo.
Investigate suitable habitat for the
presence of cotton mice.

2

Partially complete

3

2

Partially complete: Action lead(s): FWS,
FDEP. FWS trapped Totten Key in 2004;
no KLCM found.

3

3

3

Ongoing activity at CLNWR. All captured
black rats are removed from klcm
habitat. Action lead(s): FWS

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

FL

FL

FL

FL

1

2. Protect and enhance
existing populations

2.1. Assign a biologist
responsibility for
implementing recovery
actions for the threatened or
endangered species of the
Upper FL Keys

1

2. Protect and enhance
existing populations

2.2. Utilize federal regulatory
mechanisms for protection

2. Protect and enhance
existing populations

2.3. Provide cotton mouse
information to State, county,
and city agencies, including
GIS information regarding the
presence of cotton mice, their
protection under the ESA, and
ways to minimize impacts on
the mice and their habitat.

1

1

2. Protect and enhance
existing populations

2.4. Conduct cotton mouse
reintroductions from natural
wild populations.

1

2. Protect and enhance
existing populations

2.4. Conduct cotton mouse
reintroductions from natural
wild populations.

2. Protect and enhance
existing populations

2.4. Conduct cotton mouse
reintroductions from natural
wild populations.

1

1

1

1

1

Recovery actions that benefit one of
the threatened or endangered
species in the Florida Keys (such as
actions to recover the Key Largo
cotton mouse) will benefit other
threatened or endangered species in
the same area. At the same time,
the number of actions that will be
necessary to recover threatened or
endangered species in the Upper
Florida Keys will require the
attention of a biologist or similarly
trained professional dedicated to
addressing these recovery needs.
Conduct section 7 consultations on
Federal activities that may affect the
cotton mouse and determine a
jeopardy threshold. Coordinate with
law enforcement to improve and
increase enforcement under section
9 of the ESA, which prohibits take of
the cotton mouse. Obtain evidence
that shows habitat modification or
degradation and secondary impacts
(e.g., black rats) have an adverse
impact on the cotton mouse’s ability
to
survive or recover and thus
constitute take.

2.4.1. Develop a standard
protocol for conducting,
monitoring, and evaluating all
reintroduction, translocation,
and supplementation efforts of
cotton mice using the IUCN/SSC
Guidelines for Reintroductions.

2.4.2 Identify potential release
sites
2.4.3. Restore or improve
habitat where possible to
ensure sites are suitable for
augmentation/reintroductions

2. Protect and enhance
existing populations

2.4. Conduct cotton mouse
reintroductions from natural
wild populations.

2.4.4. Identify suitable release
stock

2. Protect and enhance
existing populations

2.4. Conduct cotton mouse
reintroductions from natural
wild populations.

2.4.5. Obtain stock for
translocation

2. Protect and enhance
existing populations

2.4. Conduct cotton mouse
reintroductions from natural
wild populations.

2. Protect and enhance
existing populations

2.4. Conduct cotton mouse
reintroductions from natural
wild populations.

2.4.6. Release cotton mice into
new sites
2.4.7. Monitor introduced
populations to determine
survival, growth, and
reproductive success

Nonfederal agencies that may
influence the cotton mouse include
DEP, DCA, GFC, DACS, Monroe
County Mosquito Control, Florida
Keys Aqueduct Authority, and
Monroe County government.
Develop criteria that determine the
type of release to be conducted;
evaluate and select release sites;
determine the source and health of
release stock; develop short and
long-term success indicators; and
develop a policy on intervention.
Ensure release sites are free of
threats prior to any release of cotton
mice.
Prioritize relocation sites based on
population needs and habitat
suitability. Ensure habitat is of
sufficient size, is within historic
range, contains suitable vegetation,
and has longterm protection. Ensure
sites have a sufficient carrying
capacity to sustain
growth of the reintroduced
population for a minimum of 25
years.

3

2

2

3

3

3
Identify donor populations and
determine size and health of these
populations. Determine the effects
of
translocation on the donor
population.
Select the number, ages, and sex
ratios
of cotton mice to be translocated,
and the timing of the translocation.

First, augment populations in habitat
on north Key Largo that has been
restored. Second, reintroduce cotton
mice in habitat on the periphery of
the range. Third, establish new
populations in other suitable areas
within the historic range.

3

3

3

3

Partially complete: FWS biologist
assigned to South Florida Ecological
Services Office and stationed at Key
Largo. Action lead(s): FWS

Key Largo Cotton
Mouse
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Key Largo Cotton
Mouse
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Key Largo Cotton
Mouse
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gossypinus
allapaticola
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2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the Key Largo cotton mouse

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the Key Largo cotton mouse

2.5.2. Minimize the effects of
pesticides and other biocides

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the Key Largo cotton mouse

2.5.3. Control blatant killing and
poisoning

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the Key Largo cotton mouse

2.5.4. Reduce the effects of
road mortality

1

2. Protect and enhance
existing populations

1

2.5.1. Remove nuisance
predators

1

2.5. Minimize and eliminate
disturbance or mortality to
the Key Largo cotton mouse
3.1. Determine if the total
population size is large
3. Conduct research on the
enough to prevent functional
biology and life history of the extinction and genetic
Key Largo cotton mouse
extinction.

1

3.2. Determine the number of
3. Conduct research on the
subpopulations necessary to
biology and life history of the maintain a stable or increasing 3.2.1. Identify subpopulations
Key Largo cotton mouse
population.
vulnerable to extinction

1

3.2.2. Determine the necessary
3.2. Determine the number of number of subpopulations and
3. Conduct research on the
subpopulations necessary to level of exchange that will
biology and life history of the maintain a stable or increasing enable the cotton mouse to
Key Largo cotton mouse
population.
persist for 100 years

1

3. Conduct research on the
3.3. Determine a stable age
biology and life history of the structure, sex ratio, and group
Key Largo cotton mouse
size for the cotton mouse

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

3.4. Examine factors that
3. Conduct research on the
affect the abundance and
biology and life history of the distribution of the cotton
Key Largo cotton mouse
mouse

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

4. Monitor the status of the
Key Largo cotton mouse

4.1. Develop methods to
monitor demographic
parameters

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

4. Monitor the status of the
Key Largo cotton mouse

4.2. Conduct long-term
monitoring of the status of the
cotton mouse

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

4. Monitor the status of the
Key Largo cotton mouse

4.3. Monitor sex ratios, age
class structure, and
survivorship

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

5. Increase public awareness
and stewardship

5.1. Prepare educational
material for the general public

2.5.5. Minimize the effects of
contaminants

The level of cotton mouse mortality
has not been characterized,
although
sources of mortality are
documented. Implement
management actions that reduce
mortality.
The level of cotton mouse mortality
has not been characterized,
although
sources of mortality are
documented. Implement
management actions that reduce
mortality.
The level of cotton mouse mortality
has not been characterized,
although
sources of mortality are
documented. Implement
management actions that reduce
mortality.
The level of cotton mouse mortality
has not been characterized,
although
sources of mortality are
documented. Implement
management actions that reduce
mortality.
The level of cotton mouse mortality
has not been characterized,
although
sources of mortality are
documented. Implement
management actions that reduce
mortality.
Conduct studies on the basic biology
of the cotton mouse. Investigate
reproductive success, productivity,
longevity, population size,
movements, and dispersal.
Conduct studies on the basic biology
of the cotton mouse. Investigate
reproductive success, productivity,
longevity, population size,
movements, and dispersal.
Conduct studies on the basic biology
of the cotton mouse. Investigate
reproductive success, productivity,
longevity, population size,
movements, and dispersal.
Conduct studies on the basic biology
of the cotton mouse. Investigate
reproductive success, productivity,
longevity, population size,
movements, and dispersal.
Conduct studies on the basic biology
of the cotton mouse. Investigate
reproductive success, productivity,
longevity, population size,
movements, and dispersal.
Due to the short life span and
normal population fluctuation,
population declines could go
unnoticed unless a continuous
monitoring program is established
and implemented.
Due to the short life span and
normal population fluctuation,
population declines could go
unnoticed unless a continuous
monitoring program is established
and implemented.
Due to the short life span and
normal population fluctuation,
population declines could go
unnoticed unless a continuous
monitoring program is established
and implemented.
Develop educational materials and
host public workshops to increase
awareness about cotton mice and
instill a sense of stewardship for the
protection of this endangered
species.

2

Feral and free-ranging domestic cats are
removed from cotton mouse habitat.
Action lead(s): FWS, FDEP

3

Unauthorized spraying is prohibited in
the range of the klcm on public lands.
Herbicides are used to treat exotic
plants, following authorized procedures.
Action lead(s): FWS

3

3

Unauthorized spraying is prohibited in
the range of the klcm on public lands.
Shooting range within CLNWR is closed.
Action lead(s): FWS

3

Partially complete

3

3

3

3

3

2

3

3

Some data on sex and age structure are
obtained in monitoring studies. Action
lead(s): FWS

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

5. Increase public awareness
and stewardship

5.2. Develop and implement a
cat, black rat, fire ant, and
raccoon control program

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

Key Largo Cotton
Mouse
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allapaticola

FL

1

Key Largo Cotton
Mouse
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allapaticola
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1

Key Largo Cotton
Mouse
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1

Key Largo Cotton
Mouse
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Key Largo Cotton
Mouse
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1

Key Largo Cotton
Mouse
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1

Key Largo Cotton
Mouse
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allapaticola

Key Largo Cotton
Mouse
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Key Largo Cotton
Mouse
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allapaticola
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1

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

Habitat-level Recovery
Actions: 1. Prevent
degradation of existing
habitat
Habitat-level Recovery
Actions: 1. Prevent
degradation of existing
habitat
Habitat-level Recovery
Actions: 1. Prevent
degradation of existing
habitat
Habitat-level Recovery
Actions: 1. Prevent
degradation of existing
habitat

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

2. Restore both suitable
occupied and unoccupied
cotton mouse habitat

2.1. Prepare a hardwood
hammock restoration plan for
north Key Largo

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

2. Restore both suitable
occupied and unoccupied
cotton mouse habitat

2.2. Restore cotton mouse
habitat on refuge property

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

FL

1

2. Restore both suitable
occupied and unoccupied
cotton mouse habitat

2.3. Restore old CR 905 Road
to promote cotton mouse
habitat

Key Largo Cotton
Mouse

Peromyscus
gossypinus
allapaticola

1

2. Restore both suitable
occupied and unoccupied
cotton mouse habitat

FL

FL

FL

1

1

6. Establish reclassification
criteria
Habitat-level Recovery
Actions: 1. Prevent
degradation of existing
habitat
Habitat-level Recovery
Actions: 1. Prevent
degradation of existing
habitat
Habitat-level Recovery
Actions: 1. Prevent
degradation of existing
habitat
Habitat-level Recovery
Actions: 1. Prevent
degradation of existing
habitat

Habitat-level Recovery
Actions: 1. Prevent
degradation of existing
habitat
Habitat-level Recovery
Actions: 1. Prevent
degradation of existing
habitat

Develop educational materials and
host public workshops to increase
awareness about cotton mice and
instill a sense of stewardship for the
protection of this endangered
species.

1.1. Acquire all occupied
1.1.1. Continue federal
habitat first, then unoccupied acquisition efforts
1.1.2. Support state, local, and
non-governmental
1.1. Acquire all occupied
organizations' acquisition
habitat first, then unoccupied efforts

1.2. Protect and manage Key
Largo cotton mouse

1.2.1. Protect cotton mice on
private lands

1.2. Protect and manage Key
Largo cotton mouse

1.2. Protect and manage Key
Largo cotton mouse

1.2.2. Protect cotton mice on
public lands
1.2.3. Coordinate with Federal,
State and Monroe County
agencies and private entities to
develop management actions
to protect cotton mouse
habitat.

1.2. Protect and manage Key
Largo cotton mouse

1.2.4. Avoid clearing or
distrubing hammocks

1.2. Protect and manage Key
Largo cotton mouse

1.2.5. Restrict access to cotton
mouse habitat

1.2. Protect and manage Key
Largo cotton mouse

1.2.6. Establish and protect 500m buffers around Priority 1
habitat

1.2. Protect and manage Key
Largo cotton mouse

1.2.7. Prevent fires. Wildfires
can quickly destroy large areas
of hardwood hammocks

1.2. Protect and manage Key
Largo cotton mouse

1.2.8. Eliminate exotic
vegetation

2.4. Remove trash and debris

Develop measurable reclassification
criteria based on factors that
constitute a stable population,
including total population size,
number of subpopulations, sex ratio,
habitat condition and availability,
and level of threats. Evaluate and
monitor the cotton mouse’s status in
relation to reclassification criteria.
Over 90 per cent of occupied habitat
has been purchased. Remaining
habitat is restricted to north Key
Largo.
Over 90 per cent of occupied habitat
has been purchased. Remaining
habitat is restricted to north Key
Largo.
Over 90 per cent of occupied habitat
has been purchased. Remaining
habitat is restricted to north Key
Largo.
Over 90 per cent of occupied habitat
has been purchased. Remaining
habitat is restricted to north Key
Largo.

Over 90 per cent of occupied habitat
has been purchased. Remaining
habitat is restricted to north Key
Largo.
Over 90 per cent of occupied habitat
has been purchased. Remaining
habitat is restricted to north Key
Largo.
Over 90 per cent of occupied habitat
has been purchased. Remaining
habitat is restricted to north Key
Largo.
Over 90 per cent of occupied habitat
has been purchased. Remaining
habitat is restricted to north Key
Largo.
Over 90 per cent of occupied habitat
has been purchased. Remaining
habitat is restricted to north Key
Largo.
Over 90 per cent of occupied habitat
has been purchased. Remaining
habitat is restricted to north Key
Largo.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing cotton mice populations,
and future-released populations.
Conduct and support restoration
activities in cotton mouse habitat.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing cotton mice populations,
and future-released populations.
Conduct and support restoration
activities in cotton mouse habitat.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing cotton mice populations,
and future-released populations.
Conduct and support restoration
activities in cotton mouse habitat.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing cotton mice populations,
and future-released populations.
Conduct and support restoration
activities in cotton mouse habitat.

1

A feral and free roaming cat removal
program was implemented in 2004 in
occupied klcm habitat. All captured black
rats are removed from klcm habitat. A
fire ant specific pesticide is used
regularly along the CR 905 right-of-way.
Action lead(s): FWS, FDEP

3

3

2

2

2

3

Task currently implemented on public
lands
Access to Key Largo Hammocks State
Botanical Site limited through issuance
of backcountry permits. No backcountry
permits issued for CLNWR. Action
lead(s): FWS, FDEP

3

This habitat delineation is no longer
effectual or in use. Action lead(s): FWS

1

3

2

2

2

3

3

Task currently implemented on right-ofway on CR 905 and Card Sound Road and
cost is included in responsible agency's
budget. Action lead(s): FWS
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Key Largo Cotton
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1

2. Restore both suitable
occupied and unoccupied
cotton mouse habitat

2.5. Improve hydrology and
water quality in cottom mouse
habitat

1

2. Restore both suitable
occupied and unoccupied
cotton mouse habitat

2.6. Improve habitat by
planting or encouraging native
plant species

1

2. Restore both suitable
occupied and unoccupied
cotton mouse habitat

1

3. Conduct research to
determine habitat needs for
the cotton mouse

1

3. Conduct research to
determine habitat needs for
the cotton mouse

2.7. Create habitat by refilling
and recreating areas that have
been dredged or altered
3.1. Investigate how cotton
mice use different habitat
components for survival (e.g.
for food, shelter, nesting,
traveling)
3.1. Investigate how cotton
mice use different habitat
components for survival (e.g.
for food, shelter, nesting,
traveling)
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1

3. Conduct research to
determine habitat needs for
the cotton mouse

3.2. Determine an index of
habitat fragmentation

FL

1

3. Conduct research to
determine habitat needs for
the cotton mouse

3.2. Determine an index of
habitat fragmentation

FL

FL

FL
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Key Largo Cotton
Mouse
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26-50% of
recovery
2009 Key Largo Cotton objectives
Mouse 5 Year Review achieved

Recommended
future actions:

1

26-50% of
recovery
2009 Key Largo Cotton objectives
Mouse 5 Year Review achieved

Recommended
future actions:

1

26-50% of
recovery
2009 Key Largo Cotton objectives
Mouse 5 Year Review achieved

Recommended
future actions:

1

4. Monitor the status of
cotton mouse habitat and
examine ecological processes

5. Increase public awareness
of cotton mouse habitat and
instill stewardship
1. Old and abandoned roads
bisecting hammock habitat
should be restored to native
vegetation. Research may be
warranted to develop
restoration techniques
effective in this unique
environment.
2. The 1999 Recovery Plan
should be revised and
updated to reflect the current
status and threats to the
KLCM, and recovery criteria,
objectives, and actions should
be revised.
3. Genetic analyses should be
conducted to provide further
insight into the KLCM
population. Information on
the genetic diversity of the
population and the genetic
makeup of individual KLCM
will provide insight into the
current status of the
population.

Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing cotton mice populations,
and future-released populations.
Conduct and support restoration
activities in cotton mouse habitat.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing cotton mice populations,
and future-released populations.
Conduct and support restoration
activities in cotton mouse habitat.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing cotton mice populations,
and future-released populations.
Conduct and support restoration
activities in cotton mouse habitat.

3.1.1 Investigate stable home
range and minimum area
requirements

3.1.2. Investigate the effect of
habitat change
3.2.1. Investigate movement
patterns and spatial use of
habitat to identify important
core areas and corridors
3.2.2. Determine if the amount
and configuration of habitat is
sufficient to support a stable or
increasing population of cotton
mice

3

3

3

Male cotton mice have larger home
ranges than females and home
ranges
overlap because cotton mice do not
defend territories.

3

Determine how the cotton
mouse’s distribution and abundance
is affected by habitat degradation
and other human factors.

3

3

2
Conduct yearly monitoring
evaluations of the status of the
cotton mouse’s habitat. Use GIS
capabilities to determine locations
and quality of habitat, including what
patches are being altered or lost
each year. Monitor the availability of
cotton mouse habitat by updating
the loss or change of habitat due to
residential or commercial
construction.
Conduct workshops with the public
to inform private landowners about
appropriate management practices
to preserve cotton mouse habitat.
Encourage private landowners to
remove exotics, maintain natural
waterflow, refrain from destroying
mouse habitat, and restore disturbed
areas. Prepare literature to provide
information regarding the cotton
mouse’s habitat and ways to protect
and conserve it.

Dispatch Slough has been restored; no
other projects identified. Action lead(s):
FDEP

3

3

See Sasso (1999) and Sasso and Gaines
(2002). Action lead(s): FWS

See Sasso (1999) and Sasso and Gaines
(2002). Action lead(s): FWS

26-50% of
recovery
2009 Key Largo Cotton objectives
Mouse 5 Year Review achieved

Recommended
future actions:

1

26-50% of
recovery
2009 Key Largo Cotton objectives
Mouse 5 Year Review achieved

Recommended
future actions:

1

26-50% of
recovery
2009 Key Largo Cotton objectives
Mouse 5 Year Review achieved

Recommended
future actions:

1

4. Opportunities to convey
the importance of hammock
habitat to the public should
be sought and pursued.
Interpretive signs could be
designed and distributed to
public land managers on
north Key Largo. In addition,
an outreach/education
program focused on the
threats free-roaming cats and
other pets pose to wildlife
should be developed.
Relationships with the local
government should be
improved to assist in these
efforts.
5. Appropriate parcels for
land acquisition should be
identified using current
knowledge of KLCM
movements and habitat use.
6. A long-term effective
monitoring plan should be
developed and implemented.
The use of population viability
analysis tools should be
considered, if deemed
appropriate.

1

7. Research focused on
determining the relative
abundance of KLCM predators
and competitors, their
influence on KLCM behavior,
and their effect on survival
and recruitment rates is
warranted. Management
strategies and/or more
comprehensive predator /
competitor control should be
investigated if appropriate.

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the Lower Keys
marsh rabbit

26-50% of
recovery
2009 Key Largo Cotton objectives
Mouse 5 Year Review achieved

Lower Keys Marsh
Rabbit

Lower Keys Marsh
Rabbit

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri
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Sylvilagus
palustris
hefneri

Lower Keys Marsh
Rabbit
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hefneri

Lower Keys Marsh
Rabbit

Sylvilagus
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hefneri

Recommended
future actions:
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1

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the Lower Keys
marsh rabbit

2. Protect and enhance
existing populations

1.3. Investigate components
of both occupied and
unoccupied marsh rabbit
habitat and determine why
rabbits are present or absent

Surveys conducted by the GFC in
1995 have provided the majority of
information known, but some areas
still need surveying. Conduct
surveys to determine the distribution
and status of marsh rabbits.

2

1.4. Maintain and improve the
GIS database for marsh rabbit
information

Surveys conducted by the GFC in
1995 have provided the majority of
information known, but some areas
still need surveying. Conduct
surveys to determine the distribution
and status of marsh rabbits.

3

2.1. Assign a biologist
responsibility for
implementing recovery
actions for the threatened or
endangered species of the
Lower Keys.

1

2. Protect and enhance
existing populations

2.2. Conduct marsh rabbit
reintroductions from natural
wild populatoins

1

2. Protect and enhance
existing populations

2.2. Conduct marsh rabbit
reintroductions from natural
wild populatoins

2.2.1. Develop a standard
protocol for conducting,
monitoring, and evaluating all
reintroduction, translocation,
and supplementation efforts of
Lower Keys marsh rabbits using
the IUCN/SSC Guidelines for
Reintroductions.

2.2.3. Conduct reintroduction
of marsh rabbits to other areas

Recovery actions implemented to
recover the marsh rabbit will benefit
other threatened or endangered
species in the Lower Florida Keys,
including the Key deer, Keys tree
cactus, silver rice rat, and Stock
Island tree snail. The number of
actions that will be necessary to
recover threatened or endangered
species in the Middle and Lower
Florida Keys will
require the attention of a biologist or
similarly-trained professional who is
dedicated to specifically addressing
the recovery needs of these species.
Develop criteria that determine the
type of release to be conducted,
evaluate and select release site,
identify source and health of release
stock, develop and monitor shortand long-term success indicators,
and develop a policy on
intervention. Ensure release sites
are free of threats, especially cats,
prior to any release of rabbits.
Direct release and monitor rabbits
on federally owned or managed land
on the Torch Keys (e.g., Buccaneer
Beach Estate), Little Pine Island,
remote backcountry islands, and the
Naval Air Station.

Partly completed by Forys (1995) and
Faulhaber (2003). TAMU and NASKW
initiated a quantitative habitat study in
2004 (Perry 2005). Action lead(s):
universities

3

partially complete: FWS biologist
assigned to South Florida Ecological
Services Office and stationed at Big Pine
Key. Action lead(s): FWS

1

partially complete: Incorporating data
from Faulhaber (2003), TAMU initiated a
project in 2003 to accomplish this task
(Perry 2005). Action lead(s): FWS

1

Partially complete: Seven rabbits were
translocated to Water Key in May-July
2004, by Neil Perry of TAMU. Action
lead(s): FWS
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1

2. Protect and enhance
existing populations

2.3. Utilize federal regulatory
mechanisms for protection

1

2. Protect and enhance
existing populations

2.4. Provide information
about marsh rabbits to
federal, state, county, and city
agencies

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the Lower Keys marsh rabbit.

2.5.1.1. Continue coordination
2.5.1. Control or eliminate free- efforts with NAS, Key West to
roaming cat populations near
eliminate free roaming cats
rabbit habitat
from that federal facility.

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the Lower Keys marsh rabbit.

2.5.1.2. Reduce impacts by
free roaming cats. Develop
2.5.1. Control or eliminate free- deed restrictions to prohibit
roaming cat populations near
free roaming cats in rabbit
rabbit habitat
sensitive areas.

1

1

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the Lower Keys marsh rabbit.

2.5.2. Control raccoon
predation. Raccoon populations
are unnaturally
high in some areas of the Lower
Keys.

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the Lower Keys marsh rabbit.

2.5.3. Minimize marsh rabbit
road mortality

2.5.3.1. Install chatter strips at
known rabbit crossing areas
on NAS, Key West and Monroe
County roads, where feasible.

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the Lower Keys marsh rabbit.

2.5.3. Minimize marsh rabbit
road mortality

2.5.3.2. Implement slower
speed zones and increase
enforcement of existing zones
to decrease rabbit roadkills.

2. Protect and enhance
existing populations

2.6. Establish captive
propagation protocols and
plans

1

Conduct section 7 consultations on
federal activities. Federal agencies
whose actions may affect the rabbit
include: COE, FEMA, Federal
Housing Administration, and the
Rural
Electrification Administration.
Determine jeopardy thresholds for
the marsh rabbit. Estimate and
evaluate the type of federal
activities over the next 20 years that
are likely to cause jeopardy and
determine threshold levels for the
total population.
Coordinate with FWS Law
Enforcement to prevent take under
section 9. Identify what activities
could result in take of marsh rabbits,
such as habitat loss, cat predation,
mowing, vehicular traffic, and
poaching.
Distribute information regarding the
presence of marsh rabbits, their
protection under the ESA, and ways
to minimize impacts. Non-federal
agencies that may influence the
marsh rabbit include DEP,
Department of Community Affairs,
GFC, FDACS, Monroe County
Mosquito Control, Florida Keys
Aqueduct Authority, and Monroe
County Government.
Free-roaming cats are abundant in
the Lower Keys and are a major
threat to juvenile and adult marsh
rabbit survival. Establish a program
throughout the Lower Keys to
control free roaming cats. Establish
a program to license domestic cats,
implement leash laws, eliminate catfeeding stations, implement spay
and neuter program, increase
awareness through educational
material, test diseases, and remove
nuisance feral cats.
Free-roaming cats are abundant in
the Lower Keys and are a major
threat to juvenile and adult marsh
rabbit survival. Establish a program
throughout the Lower Keys to
control free roaming cats. Establish
a program to license domestic cats,
implement leash laws, eliminate catfeeding stations, implement spay
and neuter program, increase
awareness through educational
material, test diseases, and remove
nuisance feral cats.
Raccoons are capable of killing
both adult and juvenile rabbits.
Eliminate supplemental food
sources-- outdoor cat feeding
stations and open dumpsters--to
reduce raccoon populations.
Much of the rabbit habitat left
is bisected by roads, making it
necessary for animals to cross.
Marsh rabbits are most active from
dusk until dawn and are more
susceptible to road mortality during
this time.
Much of the rabbit habitat left
is bisected by roads, making it
necessary for animals to cross.
Marsh rabbits are most active from
dusk until dawn and are more
susceptible to road mortality during
this time.
Guidelines and protocol should be
established to guide captive
propagation efforts, when
necessary. Any captive propagation
efforts should be conducted in the
Lower Keys in as similar to natural
conditions as possible, continued
only when necessary, and all
propagation
efforts should be strictly monitored.
DOI guidance should be followed.

3

3

2

No systematic effort to control feral and
free-range domestic cats is presently in
place. Action lead(s): FWS

1

No systematic effort to control feral and
free-range domestic cats is presently in
place. Action lead(s): counties

3

No systematic effort to control raccoons
is presently in place. Action lead(s): FWS

3

3

After task is implemented, cost of
enforcing speed zones will be included in
responsible agency's budget. Action
lead(s): FWS

1

An in situ rather than an ex situ captive
breeding program has been suggested
(see Faulhaber 2003). Action lead(s):
FWS
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3. Conduct research on the
life history and population
ecology of the marsh rabbit

3. Conduct research on the
life history and population
ecology of the marsh rabbit

3. Conduct research on the
life history and population
ecology of the marsh rabbit

3.1. Determine if the total
population size is large
enough to prevent functional
extinction and genetic
extinction.

Essential baseline information on
the life history of marsh rabbits has
been gathered in the last three to 5
years (e.g., Forys and Humphrey
1994, Forys 1995, Forys et al. 1996
op. cit.). In
order to develop reclassification
criteria for the marsh rabbit, some
additional information is still needed.

2

3.2. Examine effects on the
persistence of the Lower Keys
marsh rabbit

Essential baseline information on
the life history of marsh rabbits has
been gathered in the last three to 5
years (e.g., Forys and Humphrey
1994, Forys 1995, Forys et al. 1996
op. cit.). In
order to develop reclassification
criteria for the marsh rabbit, some
additional information is still needed.

1

3.3. Determine the effective
population size

Essential baseline information on
the life history of marsh rabbits has
been gathered in the last three to 5
years (e.g., Forys and Humphrey
1994, Forys 1995, Forys et al. 1996
op. cit.). In
order to develop reclassification
criteria for the marsh rabbit, some
additional information is still needed.

3

Action lead(s): universities

2

Action lead(s): universities

1

See Faulhaber (2003) and Perry (2005).
Action lead(s): FWS
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3. Conduct research on the
life history and population
ecology of the marsh rabbit
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4. Monitor Lower Keys marsh 4.1. Conduct long-term
rabbit populations
monitoring

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

FL

1

4.2. Develop methods to
4. Monitor Lower Keys marsh monitor demographic
rabbit populations
parameters

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

FL

1

5. Increase public awareness
and instill stewardship

5.1. Prepare informational
material for the general public

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

FL

1

5. Increase public awareness
and instill stewardship

5.2. Develop and implement a
free-roaming cat control
program

Essential baseline information on
the life history of marsh rabbits has
been gathered in the last three to 5
years (e.g., Forys and Humphrey
1994, Forys 1995, Forys et al. 1996
op. cit.). In
order to develop reclassification
criteria for the marsh rabbit, some
additional information is still needed.
Monitor the status of the rabbit using
established pellet counting methods
(Forys and Humphrey 1994).
Monitor presence/absence and
degree of abundance yearly until the
rabbit is recovered.
Monitor sex ratios, age class
structure, survivorship, home range
size, age of dispersal, and dispersal
distance of the rabbit.
Develop informational materials and
host public workshops to increase
awareness about marsh rabbits and
instill a sense of stewardship for the
protection of this endangered
species.
Develop informational materials and
host public workshops to increase
awareness about marsh rabbits and
instill a sense of stewardship for the
protection of this endangered
species.

5. Increase public awareness
and instill stewardship

5.3. Continue to inform
military and civilian personnel
at NAS. Inform personnel
about the marsh rabbit’s
presence, its protection under
the ESA, and ways to minimize
impacts on it.

1.1. Acquire marsh rabbit
habitat

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

Lower Keys Marsh
Rabbit

Sylvilagus
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hefneri

Lower Keys Marsh
Rabbit
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hefneri
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1

1

6. Establish reclassification
and delisting criteria

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

3.4. Determine the number of
subpopulations necessary to
maintain a stable or increasing
population

3.4.2. Determine the necessary
number of subpopulations and
level of exchange that will
enable the rabbit to persist for
100 years.

1.1.1. Continue federal
acquisition efforts

Action lead(s): universities

1

3

NKDR visitor center provides
information. Action lead(s): FWS

1

No systematic effort to control feral and
free-range domestic cats is presently in
place. Action lead(s): counties

Develop informational materials and
host public workshops to increase
awareness about marsh rabbits and
instill a sense of stewardship for the
protection of this endangered
species.

3

NASKW has natural resource personnel
assigned to this task. Action lead(s):
NASKW

Develop measurable reclassification
criteria based on factors that result
in a stable or increasing population,
including total population size,
number of subpopulations, sex ratio,
age structure, habitat condition and
availability, and level of threats.
Evaluate and monitor the marsh
rabbit’s status in relation to
reclassification criteria.
Habitat loss is one of the main
reasons for the Lower Keys marsh
rabbit’s decline. Habitat protection
and management is paramount to
the marsh rabbit's survival. Habitat
degradation or loss can decrease
the number of rabbits an area can
support, contributing to the overall
probability of extinction.
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Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.1. Acquire marsh rabbit
habitat

1.1.2. Support state acquisition
efforts

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.1. Acquire marsh rabbit
habitat

1.1.3. Support and encourage
land acquisition by nongovernmental agencies

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.2. Protect and manage
marsh rabbit habitat. Most
marsh rabbit sites are less
than 5 ha in size and are near 1.2.1. Protect marsh rabbits on
high concentrations of people. private lands

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.2. Protect and manage
marsh rabbit habitat. Most
marsh rabbit sites are less
than 5 ha in size and are near 1.2.2. Protect marsh rabbits on
high concentrations of people. public lands

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.2. Protect and manage
marsh rabbit habitat. Most
marsh rabbit sites are less
than 5 ha in size and are near 1.2.4. Protect important
high concentrations of people. corridors

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.2. Protect and manage
marsh rabbit habitat. Most
marsh rabbit sites are less
than 5 ha in size and are near 1.2.5. Remove invasive exotic
high concentrations of people. vegetation

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.2. Protect and manage
marsh rabbit habitat. Most
marsh rabbit sites are less
than 5 ha in size and are near 1.2.6. Prevent habitat areas
high concentrations of people. from being mowed

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.2. Protect and manage
marsh rabbit habitat. Most
marsh rabbit sites are less
1.2.7. Fence or barricade areas
than 5 ha in size and are near where off-road vehicle (ORV)
high concentrations of people. use and/or dumping is a threat.

1.2. Protect and manage
marsh rabbit habitat. Most
marsh rabbit sites are less
than 5 ha in size and are near
high concentrations of people.

2.1. Restore natural tidal flow
and hydrology by placing
culverts or removing fill

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

FL

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

FL

1

2. Restore and create marsh
rabbit habitat

1.2.8. Continue cooperative
management at NAS, Key West.
NAS has minimized their
impacts on the Lower Keys
marsh rabbit through
management actions.

Habitat loss is one of the main
reasons for the Lower Keys marsh
rabbit’s decline. Habitat protection
and management is paramount to
the marsh rabbit's survival. Habitat
degradation or loss can decrease
the number of rabbits an area can
support, contributing to the overall
probability of extinction.
Habitat loss is one of the main
reasons for the Lower Keys marsh
rabbit’s decline. Habitat protection
and management is paramount to
the marsh rabbit's survival. Habitat
degradation or loss can decrease
the number of rabbits an area can
support, contributing to the overall
probability of extinction.
Habitat loss is one of the main
reasons for the Lower Keys marsh
rabbit’s decline. Habitat protection
and management is paramount to
the marsh rabbit's survival. Habitat
degradation or loss can decrease
the number of rabbits an area can
support, contributing to the overall
probability of extinction.
Habitat loss is one of the main
reasons for the Lower Keys marsh
rabbit’s decline. Habitat protection
and management is paramount to
the marsh rabbit's survival. Habitat
degradation or loss can decrease
the number of rabbits an area can
support, contributing to the overall
probability of extinction.
Habitat loss is one of the main
reasons for the Lower Keys marsh
rabbit’s decline. Habitat protection
and management is paramount to
the marsh rabbit's survival. Habitat
degradation or loss can decrease
the number of rabbits an area can
support, contributing to the overall
probability of extinction.
Habitat loss is one of the main
reasons for the Lower Keys marsh
rabbit’s decline. Habitat protection
and management is paramount to
the marsh rabbit's survival. Habitat
degradation or loss can decrease
the number of rabbits an area can
support, contributing to the overall
probability of extinction.
Habitat loss is one of the main
reasons for the Lower Keys marsh
rabbit’s decline. Habitat protection
and management is paramount to
the marsh rabbit's survival. Habitat
degradation or loss can decrease
the number of rabbits an area can
support, contributing to the overall
probability of extinction.
Habitat loss is one of the main
reasons for the Lower Keys marsh
rabbit’s decline. Habitat protection
and management is paramount to
the marsh rabbit's survival. Habitat
degradation or loss can decrease
the number of rabbits an area can
support, contributing to the overall
probability of extinction.
Habitat loss is one of the main
reasons for the Lower Keys marsh
rabbit’s decline. Habitat protection
and management is paramount to
the marsh rabbit's survival. Habitat
degradation or loss can decrease
the number of rabbits an area can
support, contributing to the overall
probability of extinction.
Several rabbit habitat sites,
especially the transition zone, have
been scarified by ORV’s, covered
with refuse, or disturbed by previous
land use. Restored, these areas
could support more marsh rabbits
and decrease the chance of the
rabbit's extinction.

2

2

1

1

1

2

1

2

1

3

Several land acquisition programs are
underway. Action lead(s): FWS. Big Pine
Key - No Name Key HCP released June
20, 2006.

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

Lower Keys Marsh
Rabbit

Lower Keys Marsh
Rabbit

Lower Keys Marsh
Rabbit

1

2. Restore and create marsh
rabbit habitat

2.2. Manage mosquito ditches
so they do not impact rabbit
habitat

FL

1

2. Restore and create marsh
rabbit habitat

2.4. Enhance Lower Keys
marsh rabbit habitat

Sylvilagus
palustris
hefneri

FL

1

2. Restore and create marsh
rabbit habitat

2.5. Improve habitat by
planting or encouraging native
plant species

Sylvilagus
palustris
hefneri

FL

1

2. Restore and create marsh
rabbit habitat

2.6. Create habitat by filling
and restoring areas that have
been dredged or altered.

1

3.1. Investigate how rabbits
3. Conduct research on marsh use different habitat
rabbit habitat and how it
components for survival (e.g.,
affects the rabbit’s distribution food, shelter, nesting,
3.1.1 Conduct radiotelemetry
and abundance.
traveling).
on other subpopulations

1

3.1. Investigate how rabbits
3. Conduct research on marsh use different habitat
rabbit habitat and how it
components for survival (e.g.,
affects the rabbit’s distribution food, shelter, nesting,
3.1.2. Investigate the effect of
and abundance.
traveling).
habitat change

Sylvilagus
palustris
hefneri

FL

FL

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

FL

1

3. Conduct research on marsh
rabbit habitat and how it
affects the rabbit’s distribution 3.2. Determine an index of
and abundance.
habitat fragmentation

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

FL

1

4. Monitor the status of
marsh rabbit habitat and
examine ecological processes.

Lower Keys Marsh
Rabbit

Sylvilagus
palustris
hefneri

1

5. Increase public awareness
of Lower Keys marsh rabbit
habitat and instill
stewardship.

2007 Lower Keys
Marsh Rabbit 5 Year
Review

Several rabbit habitat sites,
especially the transition zone, have
been scarified by ORV’s, covered
with refuse, or disturbed by previous
land use. Restored, these areas
could support more marsh rabbits
and decrease the chance of the
rabbit's extinction.
Several rabbit habitat sites,
especially the transition zone, have
been scarified by ORV’s, covered
with refuse, or disturbed by previous
land use. Restored, these areas
could support more marsh rabbits
and decrease the chance of the
rabbit's extinction.
Several rabbit habitat sites,
especially the transition zone, have
been scarified by ORV’s, covered
with refuse, or disturbed by previous
land use. Restored, these areas
could support more marsh rabbits
and decrease the chance of the
rabbit's extinction.
Several rabbit habitat sites,
especially the transition zone, have
been scarified by ORV’s, covered
with refuse, or disturbed by previous
land use. Restored, these areas
could support more marsh rabbits
and decrease the chance of the
rabbit's extinction.

decreasing

2007 Lower Keys
Marsh Rabbit 5 Year
Review

decreasing

2007 Lower Keys
Marsh Rabbit 5 Year
Review

decreasing

FL

FL
26-50% of
recovery
objectives
achieved

26-50% of
recovery
objectives
achieved
26-50% of
recovery
objectives
achieved

1

1. Continue collaborative
strategies that focus efforts
and increase efficiency by
sharing resources and
recommended future actions: information
2. Refine and expand
research, including patch
occupancy modeling that
benefits our understanding of
how LKMR metapopulations
function; Models should
recommended future actions: incorporate SLR effects.

1

3. Continue monitoring patch
occupancy throughout the
recommended future actions: current range

1

3.2.1. Investigate movement
patterns and the spatial use of
habitat to identify important
core areas and corridors.

The decline of the marsh rabbit is
attributed to the loss or degradation
of its habitat. Understanding the
relationships between the rabbit and
its habitat will allow for better
management of this species.
The decline of the marsh rabbit is
attributed to the loss or degradation
of its habitat. Understanding the
relationships between the rabbit and
its habitat will allow for better
management of this species.
The decline of the marsh rabbit is
attributed to the loss or degradation
of its habitat. Understanding the
relationships between the rabbit and
its habitat will allow for better
management of this species.
Conduct yearly monitoring
evaluations of the marsh rabbit’s
habitat. Overlay habitat quality with
GIS mapping of habitat locations,
including what patches are being
altered or lost each year. Use GIS to
update the loss or change of habitat
from residential or commercial
construction.
Conduct workshops with the public
to inform private land owners on
appropriate management practices
to preserve marsh rabbit habitat.
Encourage private land owners to
remove exotics, maintain natural
hydrology, refrain from mowing
rabbit habitat, and restore disturbed
areas. Prepare literature with
information regarding the Lower
Keys marsh rabbit’s habitat and ways
to protect it.

3

Task currently implemented on public
lands and cost is included in responsible
agency's budget. Action lead(s): FWS.
The "science" regarding how to do this
not yet clear.

2

Action lead(s): FWS. Initiated with
buttonwood clearing test on n. Big Pine
Key; then applied fire test on NAS Key
West.

3

3

1

Daytime telemetry conducted by Forys
(1995) and Faulhaber (2003). In 20042005, TAMU, NASKW, and FWS
cooperated to conduct additional
telemetry and habitat studies that
include nighttime telemetry (Perry
2005). Action lead(s): universities

1

Action lead(s): universities

2

partially complete: Task largely
completed by Forys (1995), then updated
starting 2001 by TAMU. Action lead(s):
universities

2

3

NKDR visitor center provides
information. Action lead(s): FWS

2007 Lower Keys
Marsh Rabbit 5 Year
Review

2007 Lower Keys
Marsh Rabbit 5 Year
Review

2007 Lower Keys
Marsh Rabbit 5 Year
Review

2007 Lower Keys
Marsh Rabbit 5 Year
Review

2007 Lower Keys
Marsh Rabbit 5 Year
Review

decreasing

26-50% of
recovery
objectives
achieved

1

decreasing

26-50% of
recovery
objectives
achieved

1

4. Incorporate breakdowns by
land ownership into ongoing
assessments of population
recommended future actions: persistence or viability
5. Continue applying a
standard, more intensive
monitoring grid within
patches that will be and have
been subject to management
actions or project impacts on
NASKW, NKDR and elsewhere
recommended future actions: to the extent practicable

decreasing

26-50% of
recovery
objectives
achieved

1

recommended future actions:

decreasing

26-50% of
recovery
objectives
achieved

1

recommended future actions:

decreasing

26-50% of
recovery
objectives
achieved

1

recommended future actions:

1

recommended future actions:

2007 Lower Keys
Marsh Rabbit 5 Year
Review

decreasing

2007 Lower Keys
Marsh Rabbit 5 Year
Review

decreasing

2007 Lower Keys
Marsh Rabbit 5 Year
Review

decreasing

2007 Lower Keys
Marsh Rabbit 5 Year
Review

decreasing

2007 Lower Keys
Marsh Rabbit 5 Year
Review

decreasing

2007 Lower Keys
Marsh Rabbit 5 Year
Review

decreasing

Rice Rat

Oryzomys
palustris
natator

Rice Rat

Oryzomys
palustris
natator

Rice Rat

Oryzomys
palustris
natator

26-50% of
recovery
objectives
achieved
26-50% of
recovery
objectives
achieved
26-50% of
recovery
objectives
achieved

26-50% of
recovery
objectives
achieved
26-50% of
recovery
objectives
achieved
26-50% of
recovery
objectives
achieved

FL

FL

FL

6. Recovery actions, section 7
consultations, models, and
monitoring efforts, which are
already integrated to a
significant extent, should be
more formalized into a system
of adaptive management
7. Continue predator control
efforts, and incorporate
methods to further
understand the distribution of
cats and overabundant
raccoons in relation to LKMR
8. Educate residents about the
effects of predation should be
expanded, and additional
ways to reduce the threat
should be explored
9. Research the behavioral
and physiological attributes of
LKMR that characterize their
anti-predator strategies and
needs

1

10. Continue and monitor
translocations within LKMR
recommended future actions: historic range
11. Better define and quantify
LKMR habitat and habitat
selection at multiple spatial
recommended future actions: scales.
12. Manipulate and monitor
buttonwood in order to
explore potential benefits to
LKMR. Manipulations should
include fire and mechanical
treatments. These needs
extend to freshwater marsh
systems wtihin pine rocklands
in the BPK metapopulation, as
recommended future actions: well.
13. Test the importance of
contiguous areas of habitat
and address in the context of
recommended future actions: adaptive management
14. Further examine LKMR
genetics; determine if
inbreeding is a cause for
recommended future actions: greater concern.

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the silver rice
rat

1.1. Conduct
presence/absence surveys to
determine the status of rice
rats and refine definition of
range.

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the silver rice
rat

1.2. Survey for the
presence/absence of black
rats simultaneously with rice
rat trapping.

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the silver rice
rat

1.3. Maintain and improve the
GIS database for silver rice
rats

1

1

1

1

Silver rice rat populations occur
at extremely low densities on 12
islands in the Lower Keys, but
additional surveys are still needed.
Survey the current distribution of the
silver rice rat and areas not
previously recorded.
Silver rice rat populations occur
at extremely low densities on 12
islands in the Lower Keys, but
additional surveys are still needed.
Survey the current distribution of the
silver rice rat and areas not
previously recorded.
Silver rice rat populations occur
at extremely low densities on 12
islands in the Lower Keys, but
additional surveys are still needed.
Survey the current distribution of the
silver rice rat and areas not
previously recorded.

2

3

3

Partially complete: Distribution study,
including rangewide trapping survey,
was initiated by TAMU in 2004. Action
lead(s): FWS

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Protect and enhance
existing populations

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Protect and enhance
existing populations

2.2. Conduct silver rice rat
reintroductions from natural
wild populations

2.2.1. Develop a standard
protocol for conducting,
monitoring, and
evaluating all reintroduction,
translocation, and
supplementation
efforts of silver rice rats using
the IUCN/SSC Guidelines for
Reintroductions.

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Protect and enhance
existing populations

2.3. Utilize federal regulatory
mechanisms for protection
2.4. Provide information
about silver rice rats to
Federal, State, county, and city
agencies. Distribute
information regarding the
presence of silver rice rats,
their protection under the
ESA, and ways to minimize
impacts.

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the silver rice rat

2.5.1. Minimize cat predation
on silver rice rats

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the silver rice rat

2.5.2. Minimize competition
and predation by black rats

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the silver rice rat

2.5.3. Minimize raccoon
impacts on silver rice rats

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the silver rice rat

2.5.4. Eliminate fire ant
colonies near rice rat habitat

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Protect and enhance
existing populations

2.5. Minimize and eliminate
disturbance or mortality to
the silver rice rat

2.5.5. Control blatant killing and
prevent poisoning

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Protect and enhance
existing populations

2.6. Investigate captive
propagation options

Ensure release sites are free of
threats, especially cats and feral
hogs, prior to any release of rice
rats.
Conduct section 7 consultations on
Federal activities. Federal agencies
whose actions may affect the rice
rat include, COE, FEMA, Federal
Housing Administration, and the
Rural
Electrification Administration.
Determine jeopardy thresholds for
the rice rat. Estimate and evaluate
the type of Federal activities over
the next 20 years that are likely to
cause jeopardy and determine
threshold levels for the total
population.
Coordinate with law enforcement to
prevent take under section 9.
Identify what activities could result
in take of silver rice rats, such as
habitat loss, cat predation, and
vehicular traffic.

Non-federal agencies that may
influence the silver rice rat include
DEP, DCA, GFC, Department of
Agriculture and Consumer Services,
Monroe County Mosquito Control,
Florida Keys Aqueduct Authority,
and Monroe County Government.
Silver rice rats are preyed upon by
cats, black rats, raccoons, and fire
ants. Predation by these species is
increased near areas of
urbanization. Eliminate or reduce
mortality from these sources.
Silver rice rats are preyed upon by
cats, black rats, raccoons, and fire
ants. Predation by these species is
increased near areas of
urbanization. Eliminate or reduce
mortality from these sources.
Silver rice rats are preyed upon by
cats, black rats, raccoons, and fire
ants. Predation by these species is
increased near areas of
urbanization. Eliminate or reduce
mortality from these sources.
Silver rice rats are preyed upon by
cats, black rats, raccoons, and fire
ants. Predation by these species is
increased near areas of
urbanization. Eliminate or reduce
mortality from these sources.
Silver rice rats are preyed upon by
cats, black rats, raccoons, and fire
ants. Predation by these species is
increased near areas of
urbanization. Eliminate or reduce
mortality from these sources.
Although captive propagation is not
necessary for the silver rice rat at
this time, guidelines and protocol
should be established to guide
captive propagation efforts, if
deemed necessary. Any captive
propagation efforts should be
conducted in the Lower Keys in as
similar to natural conditions as
possible, continued only when
necessary, and all propagation
efforts should be strictly monitored.
DOI guidelines should be followed.

3

3

3

2

No systematic effort to control feral and
free-range domestic cats is presently in
place. Action lead(s): FWS

3

No systematic effort to control black rats
is presently in place. Action lead(s): FWS

3

No systematic effort to control raccoons
is presently in place. Action lead(s): FWS

3

3

3

Although not a documented problem,
task is currently conducted and cost is
included in responsible agency's budget.
Action lead(s): FWS

Rice Rat

Oryzomys
palustris
natator

Rice Rat

Oryzomys
palustris
natator

Rice Rat

Oryzomys
palustris
natator

Rice Rat

Oryzomys
palustris
natator

FL

FL

FL

FL

1

3. Conduct research on the
life history and population
ecology of the silver rice rat

3.1. Determine if the total
population size is large
enough to prevent functional
extinction and genetic
extinction.

1

3. Conduct research on the
life history and population
ecology of the silver rice rat

3.2. Examine the effects of
resource limitation on the
persistence of the silver rice
rat.

1

3. Conduct research on the
life history and population
ecology of the silver rice rat

3.3. Examine factors that
affect the abundance and
distribution of the silver rice
rat.

1

3. Conduct research on the
life history and population
ecology of the silver rice rat

3.4. Determine the number of
subpopulations necessary to
maintain a stable or increasing 3.4.1. Identify subpopulations
population.
vulnerable to extinction

1

3. Conduct research on the
life history and population
ecology of the silver rice rat

3.4. Determine the number of
subpopulations necessary to
maintain a stable or increasing
population.

1

3. Conduct research on the
life history and population
ecology of the silver rice rat

3.5. Determine a stable age
structure, sex ratio, and group
size for the silver rice rat

3.6. Conduct a silver rice rat
reintroduction and evaluate
its effectiveness in increasing
the rats' persistence.

4.1. Develop methods to
monitor demographic
parameters

Rice Rat

Oryzomys
palustris
natator

Rice Rat

Oryzomys
palustris
natator

Rice Rat

Oryzomys
palustris
natator

FL

1

3. Conduct research on the
life history and population
ecology of the silver rice rat

Rice Rat

Oryzomys
palustris
natator

FL

1

4. Monitor the status of the
silver rice rat

FL

FL

3.4.2. Determine the necessary
number of subpopulations and
level of exchange that will
enable the silver rice rat to
persist for 100 years.

Some baseline information on the
life history of rice rats has been
gathered (e.g., Spitzer 1983,
Goodyear 1992, Forys et al. 1996,
Mitchell 1996). In order to develop
reclassification criteria for the silver
rice rat, additional information is still
needed. Research should focus on
gaining information that will assist in
the recovery of the silver rice rat,
specifically information lending to
reclassification criteria.
Some baseline information on the
life history of rice rats has been
gathered (e.g., Spitzer 1983,
Goodyear 1992, Forys et al. 1996,
Mitchell 1996). In order to develop
reclassification criteria for the silver
rice rat, additional information is still
needed. Research should focus on
gaining information that will assist in
the recovery of the silver rice rat,
specifically information lending to
reclassification criteria.
Some baseline information on the
life history of rice rats has been
gathered (e.g., Spitzer 1983,
Goodyear 1992, Forys et al. 1996,
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reclassification criteria for the silver
rice rat, additional information is still
needed. Research should focus on
gaining information that will assist in
the recovery of the silver rice rat,
specifically information lending to
reclassification criteria.
Some baseline information on the
life history of rice rats has been
gathered (e.g., Spitzer 1983,
Goodyear 1992, Forys et al. 1996,
Mitchell 1996). In order to develop
reclassification criteria for the silver
rice rat, additional information is still
needed. Research should focus on
gaining information that will assist in
the recovery of the silver rice rat,
specifically information lending to
reclassification criteria.
Some baseline information on the
life history of rice rats has been
gathered (e.g., Spitzer 1983,
Goodyear 1992, Forys et al. 1996,
Mitchell 1996). In order to develop
reclassification criteria for the silver
rice rat, additional information is still
needed. Research should focus on
gaining information that will assist in
the recovery of the silver rice rat,
specifically information lending to
reclassification criteria.
Some baseline information on the
life history of rice rats has been
gathered (e.g., Spitzer 1983,
Goodyear 1992, Forys et al. 1996,
Mitchell 1996). In order to develop
reclassification criteria for the silver
rice rat, additional information is still
needed. Research should focus on
gaining information that will assist in
the recovery of the silver rice rat,
specifically information lending to
reclassification criteria.
Some baseline information on the
life history of rice rats has been
gathered (e.g., Spitzer 1983,
Goodyear 1992, Forys et al. 1996,
Mitchell 1996). In order to develop
reclassification criteria for the silver
rice rat, additional information is still
needed. Research should focus on
gaining information that will assist in
the recovery of the silver rice rat,
specifically information lending to
reclassification criteria.
Due to the rarity and secretive
habits of the silver rice rat,
population declines could go
unnoticed unless a continuous
monitoring program is
established and implemented (Forys
et al. 1996).

3

Action lead(s): universities

3

Action lead(s): universities

3

Action lead(s): universities

2

Action lead(s): universities

3

Action lead(s): universities

3

Action lead(s): universities

3

3

Action lead(s): universities

Rice Rat

Oryzomys
palustris
natator

1

4. Monitor the status of the
silver rice rat

4.2. Conduct long-term
monitoring of the silver rice
rat

FL

Rice Rat

Oryzomys
palustris
natator

FL

1

5. Increase public awareness
and stewardship

5.1. Prepare educational
material for the general public

Rice Rat

Oryzomys
palustris
natator

FL

1

5. Increase public awareness
and stewardship

5.2. Develop and implement a
cat, black rat, and raccoon
control program

Rice Rat

Oryzomys
palustris
natator

FL

1

6. Establish reclassification
criteria

Rice Rat

Oryzomys
palustris
natator

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.1. Determine the status of
rice rat habitat, including
critical habitat

Rice Rat

Oryzomys
palustris
natator

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.2. Acquire silver rice rat
habitat

1.2.1. Continue federal
acquisition efforts

Rice Rat

Oryzomys
palustris
natator

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.2. Acquire silver rice rat
habitat

1.2.2. Support State, local, and
non-government organizations'
acquisition efforts.

Rice Rat

Oryzomys
palustris
natator

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.3. Protect and manage silver 1.3.1. Protect rice rats on public
rice rat habitat
lands

Rice Rat

Oryzomys
palustris
natator

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.3. Protect and manage silver 1.3.2. Protect rice rats on
rice rat habitat
private lands

Rice Rat

Oryzomys
palustris
natator

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.3.3. Coordinate with Federal,
State and Monroe County
agencies and private entities to
1.3. Protect and manage silver develop management actions
rice rat habitat
to protect silver rice rat habitat.

Rice Rat

Oryzomys
palustris
natator

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.3.4. Establish and protect 500
1.3. Protect and manage silver m buffers around Priority 1
rice rat habitat
habitat.

FL

FL

FL

FL

FL

FL

FL

Due to the rarity and secretive
habits of the silver rice rat,
population declines could go
unnoticed unless a continuous
monitoring program is
established and implemented (Forys
et al. 1996).
Develop educational materials and
host public workshops to increase
awareness about silver rice rats and
instill a sense of stewardship for the
protection of this endangered
species.
Develop educational materials and
host public workshops to increase
awareness about silver rice rats and
instill a sense of stewardship for the
protection of this endangered
species.
Develop measurable reclassification
criteria based on
factors that result in a stable or
increasing population, including total
population size, number of
subpopulations, sex ratio, age
structure, habitat condition and
availability, and level of threats.
Evaluate and monitor the silver rice
rat’s status in relation to
reclassification criteria.
The main threat to the silver rice rat
is degradation and loss of habitat
due to urbanization. At least 2,643
hectares of suitable rat habitat are in
private
ownership and have the potential to
be destroyed by construction
activities.
The main threat to the silver rice rat
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hectares of suitable rat habitat are in
private
ownership and have the potential to
be destroyed by construction
activities.
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activities.
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hectares of suitable rat habitat are in
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ownership and have the potential to
be destroyed by construction
activities.
The main threat to the silver rice rat
is degradation and loss of habitat
due to urbanization. At least 2,643
hectares of suitable rat habitat are in
private
ownership and have the potential to
be destroyed by construction
activities.
The main threat to the silver rice rat
is degradation and loss of habitat
due to urbanization. At least 2,643
hectares of suitable rat habitat are in
private
ownership and have the potential to
be destroyed by construction
activities.
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3

3

2

2

2

2

2

2

2

NKDR visitor center provides
information. Action lead(s): FWS

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.3. Protect and manage silver 1.3.5. Control free roaming
rice rat habitat
horses on Cudjoe Key

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.3. Protect and manage silver 1.3.6. Restrict access to silver
rice rat habitat
rice rat habitat

1

Habitat-level recovery
actions:
1.
Prevent degradation of
existing habitat

1.3. Protect and manage silver 1.3.7. Eliminate exotic
rice rat habitat
vegetation

2.1. Re-establish natural
hydrology and water
circulation in silver rice rat
habitat.

Rice Rat
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natator
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Rice Rat
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natator

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Restore suitable silver rice
rat habitat

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Restore suitable silver rice
rat habitat

2.2. Restore both occupied
and unoccupied silver rice rat
habitat

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Restore suitable silver rice
rat habitat

2.3. Improve water quality in
freshwater sources and create
freshwater sources

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Restore suitable silver rice
rat habitat

2.4. Improve habitat by
planting or encouraging native
plant species

Rice Rat

Oryzomys
palustris
natator

FL

1

2. Restore suitable silver rice
rat habitat

2.5. Create habitat by refilling
and creating suitable habitat
areas

FL

FL

FL

The main threat to the silver rice rat
is degradation and loss of habitat
due to urbanization. At least 2,643
hectares of suitable rat habitat are in
private
ownership and have the potential to
be destroyed by construction
activities.
The main threat to the silver rice rat
is degradation and loss of habitat
due to urbanization. At least 2,643
hectares of suitable rat habitat are in
private
ownership and have the potential to
be destroyed by construction
activities.
The main threat to the silver rice rat
is degradation and loss of habitat
due to urbanization. At least 2,643
hectares of suitable rat habitat are in
private
ownership and have the potential to
be destroyed by construction
activities.
Habitat degradation from road
construction, mosquito ditching, fill
excavation, illegal solid waste
disposal, and invasive exotic
vegetation have altered natural
hydrology patterns and facilitated
the ability of exotic plants and
animals to invade silver rice rat
habitat. As a result, habitat quality
and availability has been reduced or
eliminated. Identify areas in greatest
need of restoration and initiate
restoration efforts.
Habitat degradation from road
construction, mosquito ditching, fill
excavation, illegal solid waste
disposal, and invasive exotic
vegetation have altered natural
hydrology patterns and facilitated
the ability of exotic plants and
animals to invade silver rice rat
habitat. As a result, habitat quality
and availability has been reduced or
eliminated. Identify areas in greatest
need of restoration and initiate
restoration efforts.
Habitat degradation from road
construction, mosquito ditching, fill
excavation, illegal solid waste
disposal, and invasive exotic
vegetation have altered natural
hydrology patterns and facilitated
the ability of exotic plants and
animals to invade silver rice rat
habitat. As a result, habitat quality
and availability has been reduced or
eliminated. Identify areas in greatest
need of restoration and initiate
restoration efforts.
Habitat degradation from road
construction, mosquito ditching, fill
excavation, illegal solid waste
disposal, and invasive exotic
vegetation have altered natural
hydrology patterns and facilitated
the ability of exotic plants and
animals to invade silver rice rat
habitat. As a result, habitat quality
and availability has been reduced or
eliminated. Identify areas in greatest
need of restoration and initiate
restoration efforts.
Habitat degradation from road
construction, mosquito ditching, fill
excavation, illegal solid waste
disposal, and invasive exotic
vegetation have altered natural
hydrology patterns and facilitated
the ability of exotic plants and
animals to invade silver rice rat
habitat. As a result, habitat quality
and availability has been reduced or
eliminated. Identify areas in greatest
need of restoration and initiate
restoration efforts.

3

2

3

2

3

2

3

3

Task currently conducted and cost is
included in responsible agency's budget.
Action lead(s): FWS
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Rice Rat

Rice Rat

Oryzomys
palustris
natator

Oryzomys
palustris
natator

Oryzomys
palustris
natator

Rice Rat

Oryzomys
palustris
natator

Rice Rat

Oryzomys
palustris
natator

Rice Rat

Oryzomys
palustris
natator

2008 Rice Rat 5 Year
Review

stable

2008 Rice Rat 5 Year
Review

stable

2008 Rice Rat 5 Year
Review

stable

2008 Rice Rat 5 Year
Review

stable

2008 Rice Rat 5 Year
Review

stable

2008 Rice Rat 5 Year
Review

stable

FL

FL

FL

FL

FL

FL

0-25% of
recovery
objectives
achieved

0-25% of
recovery
objectives
achieved
0-25% of
recovery
objectives
achieved

0-25% of
recovery
objectives
achieved
0-25% of
recovery
objectives
achieved

0-25% of
recovery
objectives
achieved

1

3. Conduct research on rice
rat habitat and how it affects 3.1. Investigate how rats use 3.1.1. Investigate stable home
the rat's distribution and
different habitat components range and minimum area
abundance.
for survival.
requirements

1

3. Conduct research on rice
rat habitat and how it affects 3.1. Investigate how rats use
the rat's distribution and
different habitat components 3.1.2. Investigate the effect of
abundance.
for survival.
habitat change

1

3. Conduct research on rice
rat habitat and how it affects
the rat's distribution and
3.2. Determine an index of
abundance.
habitat fragmentation

1

3. Conduct research on rice
rat habitat and how it affects
the rat's distribution and
3.2. Determine an index of
abundance.
habitat fragmentation

1

4. Monitor the status of silver
rice rat habitat, particularly
critical habitat, and examine
ecological processes.

1

5. Increase public awareness
of silver rice rat habitat,
especially critical habitat, and
instill stewardship.
1. Research that benefits our
understanding of how rice rat
populations function (i.e.,
demographics, movement,
dispersion) should be
expanded and modeled
2. The coastal, tidallyinfluenced mangrove and salt
marsh transition zone
communities occupied by rice
rats may be among the most
dynamic with respect to sea
level rise effects. Models
should explore sea level rise
effects, and to improve such
models, detailed elevation
models are required.
Accordingly, LIDAR
measurements should be
acquired and interpreted for
the species' entire range
3. Refine knowledge of plant
community composition and
dynamics to effectively predict
effect of SLR
4. Conduct research to better
understand how saltmarsh
transition and mangrove
ecosystems function in the
lower Keys to understand
habitat influences on rice rat
population dynamics
5. Further assessments of
population viability should
incorporate breakdowns by
land ownership

1

Recommended future actions:

1

Recommended future actions:

1

Recommended future actions:

1

Recommended future actions:

1

Recommended future actions:

1

6. Continue to closely monitor
for the presence of exotic
snakes. Continue efforts to
develop and refine risk
assessments and prevention
Recommended future actions: and control techniques.

3.2.1. Investigate movement
patterns and the spatial use of
habitat to identify important
core areas and corridors.
3.2.2. Determine if the amount
and configuration of habitat is
sufficient to support a stable or
increasing population of silver
rice rats.

Silver rice rats depend on both
freshwater wetlands and saline
wetland habitat, especially large
areas of adjacent or contiguous
habitat.
Silver rice rats depend on both
freshwater wetlands and saline
wetland habitat, especially large
areas of adjacent or contiguous
habitat.
Silver rice rats depend on both
freshwater wetlands and saline
wetland habitat, especially large
areas of adjacent or contiguous
habitat.
Silver rice rats depend on both
freshwater wetlands and saline
wetland habitat, especially large
areas of adjacent or contiguous
habitat.
Conduct yearly monitoring
evaluations of the status of the rice
rat's habitat. Overlay habitat quality
with GIS mapping of habitat
locations, including what patches
are being altered or lost each year.
Monitor the availability of rice rat
habitat by updating the loss or
change of habitat due to residential
or commercial construction through
GIS.
Conduct workshops with the public
to inform private land owners of
appropriate management practices
to preserve rice rat habitat.
Encourage private land owners
to remove exotics, maintain natural
hydrology, refrain from destroying
rice rat habitat, and
restore disturbed areas. Prepare
literature to provide information
regarding the rice rat's
habitat and its preservation and
conservation.

3

Action lead(s): universities

3

2

Action lead(s): universities

2

Action lead(s): universities

2

3

NKDR visitor center provides
information. Action lead(s): FWS

2008 Rice Rat 5 Year
Review

2008 Rice Rat 5 Year
Review

2008 Rice Rat 5 Year
Review

Key Largo Woodrat

Key Largo Woodrat

Key Largo Woodrat

Key Largo Woodrat

stable

0-25% of
recovery
objectives
achieved

1

stable

0-25% of
recovery
objectives
achieved

1

stable

0-25% of
recovery
objectives
achieved

1

Neotoma
floridana smalli

Neotoma
floridana smalli

Neotoma
floridana smalli

Neotoma
floridana smalli

FL

FL

FL

FL

1

1

1

1

7. Impacts or predation by
domestic cats and native
predators such as raccoons,
and competition from black
rats, should be further
explored. This work should
continue in conjunction with
control of cats. Methods to
better understand the
distribution of cats and
raccoons in relation to rice
rats, the anti-predator
strategies available to (or
lacking in) rice rats, and the
specific effect of these
predators on rice rats, should
Recommended future actions: be incorporated into the work.
8. Outreach efforts aimed at
informing residents about the
effects of cat predation should
be expanded, and additional
tactics to curb the
proliferation of cats should
Recommended future actions: continue to be pursued.
9. The recovery plan should be
revised to reflect new
information and recovery
criteria, objectives, and tasks
Recommended future actions: shouldl be revised as needed
Species-level recovery
actions:
1.
1.1. Conduct
Determine the distribution
presence/absence surveys on
and status of the Key Largo
north Key Largo to determine
woodrat
the status of woodrats.
Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
1.2. Survey suitable areas in
woodrat
other parts of Key Largo
Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
1.3. Determine the status of
woodrat
woodrats north of Key Largo
Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
woodrat
1.4. Survey woodrat habitat

Key Largo Woodrat

Neotoma
floridana smalli

FL

1

Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
woodrat
Species-level recovery
actions:
1.
Determine the distribution
and status of the Key Largo
woodrat

Key Largo Woodrat

Neotoma
floridana smalli

FL

1

2. Protect and enhance
existing populations

Key Largo Woodrat

Key Largo Woodrat

Neotoma
floridana smalli

Neotoma
floridana smalli

FL

FL

1

1

2. Protect and enhance
existing populations

1.5. Surveys for the
presence/absence of black
rats simultaneously with
woodrat surveys

1.6. Maintain and improve the
GIS database for woodrats
information

2.1. Utilize federal regulatory
mechanisms for protection
2.2. Provide woodrat
information to Federal, State,
county, and city agencies,
including GIS information
regarding the presence of
woodrats, their protection
under the ESA, and ways to
minimize impacts.

Key Largo woodrats formerly
occurred throughout uplands of Key
Largo but are now restricted to
hammocks on the northern one-third
of Key Largo.

1

Key Largo woodrats formerly
occurred throughout uplands of Key
Largo but are now restricted to
hammocks on the northern one-third
of Key Largo.

3

Key Largo woodrats formerly
occurred throughout uplands of Key
Largo but are now restricted to
hammocks on the northern one-third
of Key Largo.

2

Key Largo woodrats formerly
occurred throughout uplands of Key
Largo but are now restricted to
hammocks on the northern one-third
of Key Largo.

3

Key Largo woodrats formerly
occurred throughout uplands of Key
Largo but are now restricted to
hammocks on the northern one-third
of Key Largo.
Key Largo woodrats formerly
occurred throughout uplands of Key
Largo but are now restricted to
hammocks on the northern one-third
of Key Largo.
Conduct section 7 consultations on
Federal activities that may affect the
woodrat and determine a jeopardy
threshold. Coordinate with law
enforcement to improve and
increase enforcement of section 9 of
the ESA, which prohibits the taking
of any listed species like the
woodrat. Obtain evidence that
shows habitat modification or
degradation
and secondary impacts (e.g., black
rats) have an adverse impact on the
woodrat's ability to survive or
recover and thus constitute take.

Non-Federal agencies that may
influence the woodrat include DEP,
DCA, GFC, DACS and Monroe
County Mosquito Control, Florida
Keys Aqueduct Authority, and
Monroe County Government.

3

3

2

2

Totten Key was surveyed by FWS in
2004; klwr not documented. Action
lead(s): FWS, FDEP

No surveys are conducted specifically for
black rats. Captured black rats are
removed from klwr habitat. Cost of black
rat removal is included in standard
operating procedures of Federal agency's
budget. Action lead(s): FWS
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1

2. Protect and enhance
existing populations

2.3. Minimize and eliminate
disturbance or mortality to
the woodrat

2.3.1. Remove nuisance
predators

FL

1

2. Protect and enhance
existing populations

2.3. Minimize and eliminate
disturbance or mortality to
the woodrat

2.3.2. Minimize the efects of
pesticides and other biocides

FL

1

2. Protect and enhance
existing populations

2.3. Minimize and eliminate
disturbance or mortality to
the woodrat

2.3.3. Control blatant killing and
poisoning

FL

1

2. Protect and enhance
existing populations

2.3. Minimize and eliminate
disturbance or mortality to
the woodrat

2.3.4. Reduce the effects of
road mortality

FL

1

2. Protect and enhance
existing populations

2.3. Minimize and eliminate
disturbance or mortality to
the woodrat

2.3.5. Minimize the effects of
contaminants

2. Protect and enhance
existing populations

2.4. Conduct woodrat
reintroductions if the
population reaches numbers
conducive to reintroduction
and translocation.

2.4.1. Develop a standard
protocol for conducting,
monitoring, and evaluating all
reintroduction, translocation,
and supplementation efforts of
woodrats using the IUCN/SSC
Guidelines for Reintroductions.

FL

FL

FL

FL

FL

FL

FL

FL

FL

1

2. Protect and enhance
existing populations

2.4. Conduct woodrat
reintroductions if the
population reaches numbers
conducive to reintroduction
and translocation.
2.4. Conduct woodrat
reintroductions if the
population reaches numbers
conducive to reintroduction
and translocation.
2.4. Conduct woodrat
reintroductions if the
population reaches numbers
conducive to reintroduction
and translocation.

2. Protect and enhance
existing populations

2.4. Conduct woodrat
reintroductions if the
population reaches numbers
conducive to reintroduction
and translocation.

1

2. Protect and enhance
existing populations

1

2. Protect and enhance
existing populations

1

1

1

2. Protect and enhance
existing populations

1

2. Protect and enhance
existing populations

1

2. Protect and enhance
existing populations

2.4. Conduct woodrat
reintroductions if the
population reaches numbers
conducive to reintroduction
and translocation.
2.4. Conduct woodrat
reintroductions if the
population reaches numbers
conducive to reintroduction
and translocation.

2.5. Investigate captive
propagation options

2.4.2. Identify potential release
sites

The level of woodrat mortality has
not been characterized, although
sources of mortality are
documented. Implement
management actions that reduce
mortality.
The level of woodrat mortality has
not been characterized, although
sources of mortality are
documented. Implement
management actions that reduce
mortality.
The level of woodrat mortality has
not been characterized, although
sources of mortality are
documented. Implement
management actions that reduce
mortality.
The level of woodrat mortality has
not been characterized, although
sources of mortality are
documented. Implement
management actions that reduce
mortality.
The level of woodrat mortality has
not been characterized, although
sources of mortality are
documented. Implement
management actions that reduce
mortality.
Develop criteria that determine the
type of release to be conducted,
evaluation and selection of release
site, source and health of release
stock, development and monitoring
of short and long-term success
indicators, and policy on
intervention. Ensure release sites
are free of threats prior to any
release of woodrats.
Prioritize relocation sites based on
population needs and habitat
suitability. Ensure habitat is of
sufficient size, is within historic
range, contains suitable vegetation,
and has longterm protection. Ensure
site has sufficient carrying capacity
to sustain growth of the reintroduced
population for a minimum of 25
years.

2.4.3. Restore or improve
habitat where possible to
ensure sites are suitable for
augmentation/reintroductions.

2.4.4. Identify suitable release
stock

2.4.5. Obtain stock for
translocation

2.4.6. Release woodrats into
new sites

1

Feral and free roaming cats are removed
from occupied klwr habitat. Action
lead(s): FWS

3

3

Possible problem in areas of wildlandhuman community interface. Action
lead(s): FWS

3

One road kill found in 1995. Action
lead(s): FWS

3

Unauthorized spraying is prohibited in
range of klwr on public lands. Action
lead(s): FWS

1

1

3
Identify donor populations and
determine size and health of these
populations. Determine the effects
of translocation on the donor
population.
Select the number, ages, and sex
ratios of woodrats to be
translocated, and the timing of the
translocation. Select
animals from existing stable
populations in a way that does not
negatively impact the donor
population.
First, augment populations in habitat
on north Key Largo that has been
restored. Second, reintroduce
woodrats in habitat on the periphery
of the range. Third, establish new
populations in other suitable areas
within the historic range.

2.4.7. Monitor introduced
populations to determine
survival, growth, and
reproductive success.

3

3

3

2
Captive propagation may be
necessary in the near future if
results of population studies do not
begin to show signs of a rebound.
Captive propagation guidelines will
need to be developed that follow
DOI guidelines.

1

FWS completed the Captive Propagation
and Reintroduction Plan for the Key
Largo Woodrat (Neotoma floridana
smalli) on May 16, 2003. Action lead(s):
FWS

Key Largo Woodrat

Neotoma
floridana smalli

Key Largo Woodrat

Neotoma
floridana smalli

FL

FL

1

3.1. Determine if the total
population size is large
3. Conduct research on the
enough to prevent functional
biology and life history of the extinction and genetic
woodrat
extinction.

1

3.2. Determine the number of
3. Conduct research on the
sub-populations necessary to
biology and life history of the constitute a stable or
3.2.1. Identify subpopulations
woodrat
increasing population.
vulnerable to extinction

Key Largo Woodrat

Neotoma
floridana smalli

FL

1

3.2.2. Determine the necessary
3.2. Determine the number of number of subpopulations and
3. Conduct research on the
sub-populations necessary to level of exchange that will
biology and life history of the constitute a stable or
enable the woodrat to persist
woodrat
increasing population.
for 100 years.

Key Largo Woodrat

Neotoma
floridana smalli

FL

1

3. Conduct research on the
3.3. Determine a stable age
biology and life history of the structure, sex ratio, and group
woodrat
size for the woodrat

Key Largo Woodrat

Neotoma
floridana smalli

FL

1

3. Conduct research on the
3.4. Examine factors that
biology and life history of the affect the abundance and
woodrat
distribution of the woodrat

Key Largo Woodrat

Neotoma
floridana smalli

FL

1

4. Monitor the status of the
woodrat (and its habitat)

4.1. Develop methods to
monitor demographic
parameters

Key Largo Woodrat

Neotoma
floridana smalli

FL

1

4. Monitor the status of the
woodrat (and its habitat)

4.2. Conduct long-term
monitoring of the woodrat

Key Largo Woodrat

Neotoma
floridana smalli

FL

1

5. Increase public awareness
and stewardship

5.1. Prepare informational
material for the general public

Key Largo Woodrat
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floridana smalli
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floridana smalli
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FL
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1

5. Increase public awareness
and stewardship

5.2. Develop and implement a
cat, black rat, fire ant, and
raccoon control program

1

6. Establish reclassification
criteria

1

Habitat-related recovery
actions:
1. Prevent
degradation of existing
habitat

1.1. Acquire all occupied
1.1.1. Continue federal
habitat first, then unoccupied acquisition efforts

1

Habitat-related recovery
actions:
1. Prevent
degradation of existing
habitat

1.1.2. Support State, local, and
non-governmental
1.1. Acquire all occupied
organizations including
habitat first, then unoccupied acquisition efforts.

Conduct studies on the basic biology
of the woodrat. Investigate
reproductive success, productivity,
longevity,
population size, movements, and
dispersal.
Conduct studies on the basic biology
of the woodrat. Investigate
reproductive success, productivity,
longevity,
population size, movements, and
dispersal.
Conduct studies on the basic biology
of the woodrat. Investigate
reproductive success, productivity,
longevity,
population size, movements, and
dispersal.
Conduct studies on the basic biology
of the woodrat. Investigate
reproductive success, productivity,
longevity,
population size, movements, and
dispersal.
Conduct studies on the basic biology
of the woodrat. Investigate
reproductive success, productivity,
longevity,
population size, movements, and
dispersal.
Due to the short life span and
normal population fluctuation,
population declines could go
unnoticed unless a continuous
monitoring program is established
and implemented.
Due to the short life span and
normal population fluctuation,
population declines could go
unnoticed unless a continuous
monitoring program is established
and implemented.
Develop educational materials and
host public workshops to increase
awareness about woodrats and instill
a sense of stewardship for the
protection of this endangered
species.

Develop educational materials and
host public workshops to increase
awareness about woodrats and instill
a sense of stewardship for the
protection of this endangered
species.
Develop measurable reclassification
criteria based on what factors
constitute a stable population,
including total population size,
number of subpopulations, sex ratio,
age structure, habitat condition and
availability, and level of threats.
Evaluate and monitor the woodrat's
status in relation to reclassification
criteria.
The primary threat to the Key Largo
woodrat is habitat loss and
fragmentation caused by increasing
urbanization. The range of the Key
Largo woodrat has declined by more
than 50 percent and remaining
habitat is restricted to the northern
portion of this Key.
The primary threat to the Key Largo
woodrat is habitat loss and
fragmentation caused by increasing
urbanization. The range of the Key
Largo woodrat has declined by more
than 50 percent and remaining
habitat is restricted to the northern
portion of this Key.

1

See McCleery (2003). FWS and USGS are
conducting a population genetics study.
Action lead(s): FWS

3

1

3

1

3

Sex and age structure are part of routine
monitoring. Action lead(s): FWS

2

3

1

3

3

partially complete: A feral and free
roaming cat removal program was
implemented in 2004 on occupied klwr
habitat. Captured black rats are removed
from klwr habitat. A fire ant specific
pesticide is used regularly along the CR
905 right-of-way. Nuisance raccoons are
removed where found to be interfering
with trapping. Action lead(s): FWS
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1

Habitat-related recovery
actions:
1. Prevent
degradation of existing
habitat

1.2. Protect and manage
woodrat habitat

1.2.1. Protect woodrats on
public lands

1

Habitat-related recovery
actions:
1. Prevent
degradation of existing
habitat

1.2. Protect and manage
woodrat habitat

1.2.2. Protect woodrats on
private lands

1

Habitat-related recovery
actions:
1. Prevent
degradation of existing
habitat

1.2. Protect and manage
woodrat habitat

1.2.3. Coordinate with Federal,
State and Monroe County
agencies and private entities to
develop management actions
to protect woodrat habitat.

1

Habitat-related recovery
actions:
1. Prevent
degradation of existing
habitat

1.2. Protect and manage
woodrat habitat

1.2.4. Avoid clearing or
disturbing hammocks

1

Habitat-related recovery
actions:
1. Prevent
degradation of existing
habitat

1.2. Protect and manage
woodrat habitat

1.2.5. Restrict access to
woodrat habitat

1

Habitat-related recovery
actions:
1. Prevent
degradation of existing
habitat

1.2. Protect and manage
woodrat habitat

1.2.6. Establish and protect 500m buffers around Priority 1
habitat

1

Habitat-related recovery
actions:
1. Prevent
degradation of existing
habitat

1.2. Protect and manage
woodrat habitat

1.2.7. Prevent fires in woodrat
habitat

1

Habitat-related recovery
actions:
1. Prevent
degradation of existing
habitat

1.2. Protect and manage
woodrat habitat

1.2.8. Eliminate exotic
vegetation

1

2. Restore both suitable
occupied and unoccupied
woodrat habitat or create
habitat

2.1. Prepare a hardwood
hammock restoration plan for
north Key Largo.

1

2. Restore both suitable
occupied and unoccupied
woodrat habitat or create
habitat

2.2. Restore woodrat habitat
on refuge property

1

2. Restore both suitable
occupied and unoccupied
woodrat habitat or create
habitat

2.3. Restore old 905 Road to
promote woodrat habitat

The primary threat to the Key Largo
woodrat is habitat loss and
fragmentation caused by increasing
urbanization. The range of the Key
Largo woodrat has declined by more
than 50 percent and remaining
habitat is restricted to the northern
portion of this Key.
The primary threat to the Key Largo
woodrat is habitat loss and
fragmentation caused by increasing
urbanization. The range of the Key
Largo woodrat has declined by more
than 50 percent and remaining
habitat is restricted to the northern
portion of this Key.
The primary threat to the Key Largo
woodrat is habitat loss and
fragmentation caused by increasing
urbanization. The range of the Key
Largo woodrat has declined by more
than 50 percent and remaining
habitat is restricted to the northern
portion of this Key.
The primary threat to the Key Largo
woodrat is habitat loss and
fragmentation caused by increasing
urbanization. The range of the Key
Largo woodrat has declined by more
than 50 percent and remaining
habitat is restricted to the northern
portion of this Key.
The primary threat to the Key Largo
woodrat is habitat loss and
fragmentation caused by increasing
urbanization. The range of the Key
Largo woodrat has declined by more
than 50 percent and remaining
habitat is restricted to the northern
portion of this Key.
The primary threat to the Key Largo
woodrat is habitat loss and
fragmentation caused by increasing
urbanization. The range of the Key
Largo woodrat has declined by more
than 50 percent and remaining
habitat is restricted to the northern
portion of this Key.
The primary threat to the Key Largo
woodrat is habitat loss and
fragmentation caused by increasing
urbanization. The range of the Key
Largo woodrat has declined by more
than 50 percent and remaining
habitat is restricted to the northern
portion of this Key.
The primary threat to the Key Largo
woodrat is habitat loss and
fragmentation caused by increasing
urbanization. The range of the Key
Largo woodrat has declined by more
than 50 percent and remaining
habitat is restricted to the northern
portion of this Key.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing woodrat populations, and
future-released populations.
Conduct and support restoration
activities in woodrat habitat.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing woodrat populations, and
future-released populations.
Conduct and support restoration
activities in woodrat habitat.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing woodrat populations, and
future-released populations.
Conduct and support restoration
activities in woodrat habitat.

1

2

3

1

3

No cost assigned to this task because
access limitations are already conducted.
Access to Key Largo Hammocks State
Botanical Site is limited through issuance
of backcountry permits. Only research
permits are issued for CLNWR. Action
lead(s): FWS

3

This habitat delineation is no longer
effectual or in use. Action lead(s): FWS

3

3

3

2

3
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Declining

FL

FL

FL

FL

FL

FL

FL

1

2. Restore both suitable
occupied and unoccupied
woodrat habitat or create
habitat

2.4. Remove trash and debris

1

2. Restore both suitable
occupied and unoccupied
woodrat habitat or create
habitat

2.5. Improve hydrology and
water quality in woodrat
habitat

1

2. Restore both suitable
occupied and unoccupied
woodrat habitat or create
habitat

2.6. Improve habitat by
planting or encouraging native
plant species

1

2. Restore both suitable
occupied and unoccupied
woodrat habitat or create
habitat

2.7. Create habitat by refilling
and recreating areas that have
been dredged or altered.

Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing woodrat populations, and
future-released populations.
Conduct and support restoration
activities in woodrat habitat.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing woodrat populations, and
future-released populations.
Conduct and support restoration
activities in woodrat habitat.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing woodrat populations, and
future-released populations.
Conduct and support restoration
activities in woodrat habitat.
Several areas are suitable for
restoration. Restoration efforts will
benefit the hammock habitat,
existing woodrat populations, and
future-released populations.
Conduct and support restoration
activities in woodrat habitat.

3

Rock piles created as a result of dredging
are considered potential klwr habitat
and should not be removed. Action
lead(s): FWS

3. Conduct research to
determine habitat needs for
the woodrat

3.1. Investigate how woodrats
utilize different habitat
components for survival (e.g., 3.1.1. Investigate stable home
for food, shelter, nesting,
range and minimum area
traveling).
requirements

Woodrats rely heavily on the
availability of materials to construct
their stick nests. Eastern woodrats
may be more limited by availability
of shelter than by food, which may
also be true for Key Largo woodrats.

3

See Sasso (1999) and Sasso and Gaines
(2002). Action lead(s): FWS

3. Conduct research to
determine habitat needs for
the woodrat

3.1. Investigate how woodrats
utilize different habitat
components for survival (e.g.,
for food, shelter, nesting,
3.1.2. Investigate the effect of
traveling).
habitat change

Woodrats rely heavily on the
availability of materials to construct
their stick nests. Eastern woodrats
may be more limited by availability
of shelter than by food, which may
also be true for Key Largo woodrats.

2

3.2.1. Investigate movement
patterns and the spatial use of
habitat to identify important
core areas and corridors.

Woodrats rely heavily on the
availability of materials to construct
their stick nests. Eastern woodrats
may be more limited by availability
of shelter than by food, which may
also be true for Key Largo woodrats.

1

1

1

1

3. Conduct research to
determine habitat needs for
the woodrat

3.2. Determine an index of
habitat fragmentation

1

3. Conduct research to
determine habitat needs for
the woodrat

FL

1

4. Monitor the status of
woodrat habitat and examine
ecological processes

FL

1

5. Increase public awareness
of woodrat habitat and instill
stewardship

1

1. Old and abandoned roads
bisecting hammock habitat
should be restored to native
vegetation. Research may be
warranted to develop
restoration techniques
effective in this unique
recommended future actions: environment.

FL

subspecies
status is
precarious, and
continues to be
affected by
multiple
threats, such as
populations
fragmentation,
small
population size,
and predation

3.2. Determine an index of
habitat fragmentation

3.2.2. Determine if the amount
and configuration of habitat is
sufficient to support a stable or
increasing population of
woodrats.

Woodrats rely heavily on the
availability of materials to construct
their stick nests. Eastern woodrats
may be more limited by availability
of shelter than by food, which may
also be true for Key Largo woodrats.
Conduct yearly monitoring
evaluations of the status of the
woodrat’s habitat. including what
patches are being altered or lost
each year. Use GIS to map
locations and quality of habitat.
Monitor the availability of woodrat
habitat by updating the loss or
change of habitat due to residential
or commercial construction.
Conduct yearly monitoring
evaluations of the status of the
woodrat’s habitat. including what
patches are being altered or lost
each year. Use GIS to map
locations and quality of habitat.
Monitor the availability of woodrat
habitat by updating the loss or
change of habitat due to residential
or commercial construction.

3

Task currently implemented on right-ofway on CR 905 and Card Sound Road and
cost is included in responsible agency's
budget. Debris piles within the hammock
are considered potential klwr habitat
and are retained. Action lead(s): FWS
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Declining

subspecies
status is
precarious, and
continues to be
affected by
multiple
threats, such as
populations
fragmentation,
small
population size,
and predation

Declining

subspecies
status is
precarious, and
continues to be
affected by
multiple
threats, such as
populations
fragmentation,
small
population size,
and predation

1

Declining

subspecies
status is
precarious, and
continues to be
affected by
multiple
threats, such as
populations
fragmentation,
small
population size,
and predation

1

3. Genetic analyses should be
conducted to provide further
insight into the current KLWR
population. Information on
the genetic diversity of the
population and the genetic
makeup of individual KLWRs
will provide insight into the
current status of the
recommended future actions: population
4. Opportunities to convey the
importance of hammock
habitat to the public should be
sought and pursued.
Interpretive signs could be
designed and distributed to
public land managers on
North Key Largo. In addition,
an outreach/education
program focused on the
threats free-roaming cats and
exotic pets pose to wildlife
recommended future actions: should also be developed

Declining

subspecies
status is
precarious, and
continues to be
affected by
multiple
threats, such as
populations
fragmentation,
small
population size,
and predation

1

5. Appropriate parcels for land
acquisition should be
identified using current
knowledge of KLWR
recommended future actions: movements and habitat use

Declining

subspecies
status is
precarious, and
continues to be
affected by
multiple
threats, such as
populations
fragmentation,
small
population size,
and predation

1

6. Captive propagation and
reintroduction efforts should
continue to develop
techniques and methods
recommended future actions: appropriate for KLWRs

Declining

subspecies
status is
precarious, and
continues to be
affected by
multiple
threats, such as
populations
fragmentation,
small
population size,
and predation

1

7. Further examination of nest
sites potentially limiting the
KLWR may be warranted.
Natural nest materials may be
provided in areas occupied by
KLWRs to aid in natural nest
construction. Ex situ research
may be appropriate to
determine possible causes for
recommended future actions: nest site selection

1

2. The 1999 Recovery Plan
should be revised and updated
to reflect the current status
and threats to the KLWR, and
recovery criteria, objectives,
and tasks should be developed
recommended future actions: or revised

Key Largo Woodrat
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Declining

subspecies
status is
precarious, and
continues to be
affected by
multiple
threats, such as
populations
fragmentation,
small
population size,
and predation

1

Declining

subspecies
status is
precarious, and
continues to be
affected by
multiple
threats, such as
populations
fragmentation,
small
population size,
and predation

1

8. Information concerning the
diet of KLWR would aid in
habitat restoration, land
acquisition, and captive
propagation efforts.
Identifying foraging patterns
may allow for better
assessment of KLWR's
perception and response to
predation risk and provide
detailed movement
information. Data from
previous research could be
reanalyzed to provide insights
into habitat use. In addition,
vegetation surveys measuring
several habitat parameters
may be important to
determine factors influencing
recommended future actions: habitat use
9. Additional information is
required concerning potential
disease agents and health
problems that may afflict
KLWRs. Rodents from Key
Largo should be screened for a
variety of diseases, when
considered appropriate.
Tentative agreements with the
University of Florida - College
of Veterinary Medicine,
Gainesville, FL and wil the
National Wildlife Health
Center, Madison, Wisconsin,
would allow for such
recommended future actions: investigations

Declining

subspecies
status is
precarious, and
continues to be
affected by
multiple
threats, such as
populations
fragmentation,
small
population size,
and predation

1

10. Research focused on
determining the relative
abundance of KLWR
predators, their influence on
KLWR behavior, and their
effect on survival and
recruitment rates is
warranted. Predator
management strategies
and/or more comprehensive
predator control should be
recommended future actions: investigated if appropriate.

Audubon's Crested
Caracara

Polyborus
plancus
audubonii

Audubon's Crested
Caracara

Polyborus
plancus
audubonii

Audubon's Crested
Caracara

Polyborus
plancus
audubonii

Audubon's Crested
Caracara

Polyborus
plancus
audubonii

FL

FL

FL

FL

1

Species-level Recovery
Actions:
1.
Determine the distribution,
status and abundance of
Audubon's crested caracaras

1.1. Locate active caracara
territories in Glades, DeSoto,
Highlands, Okeechobee, and
Osceola counties.

1

Species-level Recovery
Actions:
1.
Determine the distribution,
status and abundance of
Audubon's crested caracaras

1.2. Locate and map potential
habitat within the former
range of the caracara that
might be rehabilitated for
reintroduction purposes.

1

Species-level Recovery
Actions:
1.
Determine the distribution,
status and abundance of
Audubon's crested caracaras

1.3. Develop standardized,
systematic censusing
procedures

1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.1. Protect and enhance
existing populations of
2.1.1. Inform landowners of the
Audubon’s crested caracara on presences of caracaras on their
public and private land.
property

Dry prairie habitats throughout the
Kissimmee River valley should be
targeted for surveys. Other
areas that might support populations
of the Audubon's crested caracara
should be determined through the
use of satellite imagery to locate
search areas and other aggregation
areas important to juvenile
caracaras.
Dry prairie habitats throughout the
Kissimmee River valley should be
targeted for surveys. Other
areas that might support populations
of the Audubon's crested caracara
should be determined through the
use of satellite imagery to locate
search areas and other aggregation
areas important to juvenile
caracaras.
Dry prairie habitats throughout the
Kissimmee River valley should be
targeted for surveys. Other
areas that might support populations
of the Audubon's crested caracara
should be determined through the
use of satellite imagery to locate
search areas and other aggregation
areas important to juvenile
caracaras.
Caracaras currently occur on
several properties managed by the
SFWMD in the Kissimmee River
valley as well as other publicly
owned land in south central Florida;
however most pairs occur on private
lands. Territories on private lands
are critical to the survival and
recovery of the caracara.

2

3

2

2

See Morrison (2001). Action lead(s): FWC
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1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.1. Protect and enhance
existing populations of
Audubon’s crested caracara on
public and private land.

1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.2. Develop and implement a
plan to reintroduce Audubon's
crested caracaras into suitable
habitats within their historic
range.

1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.3. Encourage natural
colonization of restored
habitats by Audubon's crested
caracaras.

1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.4. Introduce rehabilitated
birds into expanded or
restored areas whenever and
wherever possible.

1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.5. Establish rehabilitation
centers for injured or sick
caracaras found in the wild.

2.1.2. Encourage landowners to
protect caracara nesting sites
by providing incentives
(awards, credits for mitigation,
special recognition, etc.).

2.5.1. Develop an emergency
program for removing injured
or sick caracaras from the wild
including a hotline number for
notification of responsible
individuals.

Caracaras currently occur on
several properties managed by the
SFWMD in the Kissimmee River
valley as well as other publicly
owned land in south central Florida;
however most pairs occur on private
lands. Territories on private lands
are critical to the survival and
recovery of the caracara.
Caracaras once occurred in prairie
habitat from northern Brevard
County south to Collier County.
Caracara sightings were once
reported from as far north as
Nassau County and as far south as
the lower Keys in Monroe County.
Efforts should be made to locate
and map these formerly inhabited
areas, to determine if it is feasible to
restore habitat and expand the
range of the caracara. This plan
must identify the specific areas that
are suitable for such reintroductions,
protocols for determining when
habitat is suitable for a
reintroduction, the size of a
reintroduced population, monitoring
protocols for
reintroduced populations, and land
management prescriptions for
reintroduction areas.
Many areas within the historic range
of the caracara are being restored
as part of the COE and SFWMD’s
restoration projects in the South
Florida Ecosystem. Other areas are
being restored because of a change
in land use in the Kissimmee River
valley (such as the expansion of
Three Lakes WMA). Dispersal of the
caracara into restored areas from
occupied sites should be
encouraged by enhancing areas
adjacent to active territories.
When caracaras are taken into
captivity for rehabilitation
purposes, those without permanent
disabilities should be considered for
release into
expanded or restored areas when
they have recovered. Myakka River
SP has been recommended as a
possible location for reintroducing
caracaras that have been
rehabilitated.
Lyons (1984, 1985) had
considerable success in
rehabilitating sick and injured
caracaras in Texas. Traumatic
injuries in Texas usually involve leg
or foot injuries (from leg-hold traps)
and gunshot wounds. Lyons found
that caracaras quickly adapt to
captive conditions, and respond well
to medical treatment. By
establishing a center in Florida, sick
or injured caracaras could be
rehabilitated and returned to the
wild. This could also be
accomplished by developing
agreements with a local
veterinarian, bird rehabilitation
center, or university.

1

3

3

3

3

1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.5. Establish rehabilitation
centers for injured or sick
caracaras found in the wild.

2.5.2. Establish a caracara
rehabilitation team, made up of
rehabilitation experts, raptor
biologists, veterinarians, etc.

FL

1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.5. Establish rehabilitation
centers for injured or sick
caracaras found in the wild.

2.5.3. Maintain accurate and
detailed records on individuals
brought in for rehabilitation.

FL

1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.5. Establish rehabilitation
centers for injured or sick
caracaras found in the wild.

2.5.4. Determine where
recovered birds should be
released into the wild.

1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.5. Establish rehabilitation
centers for injured or sick
caracaras found in the wild.

2.5.5. Monitor the health and
status of Audubon's crested
caracara that have returned to
the wild.

1

2. Protect and enhance
existing populations of
Audubon's crested caracara

2.5. Establish rehabilitation
centers for injured or sick
caracaras found in the wild.

2.5.6. Conduct section 7
consultations on all Federal
activities that may affect
caracaras and their habitat.

Audubon's Crested
Caracara

Polyborus
plancus
audubonii

FL

Audubon's Crested
Caracara

Polyborus
plancus
audubonii

Audubon's Crested
Caracara

Polyborus
plancus
audubonii

Audubon's Crested
Caracara

Polyborus
plancus
audubonii

Audubon's Crested
Caracara

Polyborus
plancus
audubonii

FL

FL

Lyons (1984, 1985) had
considerable success in
rehabilitating sick and injured
caracaras in Texas. Traumatic
injuries in Texas usually involve leg
or foot injuries (from leg-hold traps)
and gunshot wounds. Lyons found
that caracaras quickly adapt to
captive conditions, and respond well
to medical treatment. By
establishing a center in Florida, sick
or injured caracaras could be
rehabilitated and returned to the
wild. This could also be
accomplished by developing
agreements with a local
veterinarian, bird rehabilitation
center, or university.
Lyons (1984, 1985) had
considerable success in
rehabilitating sick and injured
caracaras in Texas. Traumatic
injuries in Texas usually involve leg
or foot injuries (from leg-hold traps)
and gunshot wounds. Lyons found
that caracaras quickly adapt to
captive conditions, and respond well
to medical treatment. By
establishing a center in Florida, sick
or injured caracaras could be
rehabilitated and returned to the
wild. This could also be
accomplished by developing
agreements with a local
veterinarian, bird rehabilitation
center, or university.
Lyons (1984, 1985) had
considerable success in
rehabilitating sick and injured
caracaras in Texas. Traumatic
injuries in Texas usually involve leg
or foot injuries (from leg-hold traps)
and gunshot wounds. Lyons found
that caracaras quickly adapt to
captive conditions, and respond well
to medical treatment. By
establishing a center in Florida, sick
or injured caracaras could be
rehabilitated and returned to the
wild. This could also be
accomplished by developing
agreements with a local
veterinarian, bird rehabilitation
center, or university.
Lyons (1984, 1985) had
considerable success in
rehabilitating sick and injured
caracaras in Texas. Traumatic
injuries in Texas usually involve leg
or foot injuries (from leg-hold traps)
and gunshot wounds. Lyons found
that caracaras quickly adapt to
captive conditions, and respond well
to medical treatment. By
establishing a center in Florida, sick
or injured caracaras could be
rehabilitated and returned to the
wild. This could also be
accomplished by developing
agreements with a local
veterinarian, bird rehabilitation
center, or university.
Lyons (1984, 1985) had
considerable success in
rehabilitating sick and injured
caracaras in Texas. Traumatic
injuries in Texas usually involve leg
or foot injuries (from leg-hold traps)
and gunshot wounds. Lyons found
that caracaras quickly adapt to
captive conditions, and respond well
to medical treatment. By
establishing a center in Florida, sick
or injured caracaras could be
rehabilitated and returned to the
wild. This could also be
accomplished by developing
agreements with a local
veterinarian, bird rehabilitation
center, or university.
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3. Conduct research to
3.1. Determine habitat
determine the basic biological requirements of the caracara
needs of the caracara.
in Florida

3. Conduct research to
3.1. Determine habitat
determine the basic biological requirements of the caracara
needs of the caracara.
in Florida

3. Conduct research to
3.1. Determine habitat
determine the basic biological requirements of the caracara
needs of the caracara.
in Florida

3. Conduct research to
3.1. Determine habitat
determine the basic biological requirements of the caracara
needs of the caracara.
in Florida

3. Conduct research to
3.2. Compile caracara data
determine the basic biological into a central database at one
needs of the caracara.
location.

3.1.1. Determine essential
habitat components

Although considerable research has
been done on the biology and
ecology of the Audubon’s crested
caracara, more information is
necessary before this species can
be properly managed and effects of
habitat management actions
assessed. Biological studies should
be continued to complete our
knowledge of the demographics of
caracara populations (survivorship,
fecundity, mortality, dispersal) and
the relationship of these
demographic variables to habitat
availability and quality, particularly
water regimes and fire
management.

1

3.1.2. Determine the minimum
amount of nesting and feeding
habitat needed to support a
population of caracaras.

Although considerable research has
been done on the biology and
ecology of the Audubon’s crested
caracara, more information is
necessary before this species can
be properly managed and effects of
habitat management actions
assessed. Biological studies should
be continued to complete our
knowledge of the demographics of
caracara populations (survivorship,
fecundity, mortality, dispersal) and
the relationship of these
demographic variables to habitat
availability and quality, particularly
water regimes and fire
management.

1

3.1.3. Formulate estimates of
habitat carrying capacity under
optimum conditions.

Although considerable research has
been done on the biology and
ecology of the Audubon’s crested
caracara, more information is
necessary before this species can
be properly managed and effects of
habitat management actions
assessed. Biological studies should
be continued to complete our
knowledge of the demographics of
caracara populations (survivorship,
fecundity, mortality, dispersal) and
the relationship of these
demographic variables to habitat
availability and quality, particularly
water regimes and fire
management.

3

3.1.4. Establish habitat
management guidelines to
protect the nests and nesting
pairs of Audubon's crested
caracaras.

Although considerable research has
been done on the biology and
ecology of the Audubon’s crested
caracara, more information is
necessary before this species can
be properly managed and effects of
habitat management actions
assessed. Biological studies should
be continued to complete our
knowledge of the demographics of
caracara populations (survivorship,
fecundity, mortality, dispersal) and
the relationship of these
demographic variables to habitat
availability and quality, particularly
water regimes and fire
management.

1

Although considerable research has
been done on the biology and
ecology of the Audubon’s crested
caracara, more information is
necessary before this species can
be properly managed and effects of
habitat management actions
assessed. Biological studies should
be continued to complete our
knowledge of the demographics of
caracara populations (survivorship,
fecundity, mortality, dispersal) and
the relationship of these
demographic variables to habitat
availability and quality, particularly
water regimes and fire
management.

3
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1

4. Develop and implement a
program to monitor the
status and trends of wild
Audubon's crested caracara
populations.
4. Develop and implement a
program to monitor the
status and trends of wild
Audubon's crested caracara
populations.
4. Develop and implement a
program to monitor the
status and trends of wild
Audubon's crested caracara
populations.

1

5. Increase public awareness
of the biology, ecology, status
and trends of the Audubon's
crested caracara.

1

6. Assess reclassification
criteria based on the results
of research projects; revise as
necessary.

1

Habitat-level Recovery
Actions
1.
Protect and enhance
currently occupied habitat

1.1. Protect privately owned,
occupied lands wherever
possible

1.1.1. Encourage the purchase
of unprotected lands that
support caracaras

1

Habitat-level Recovery
Actions
1.
Protect and enhance
currently occupied habitat

1.1. Protect privately owned,
occupied lands wherever
possible

1.1.2. Use conservation
easements and other non feetitle ownership options to
maintain habitat.

1

Habitat-level Recovery
Actions
1.
Protect and enhance
currently occupied habitat

1.1. Protect privately owned,
occupied lands wherever
possible

1.1.3. Where private lands
cannot be acquired, or
protected through conservation
easements, encourage
landowners to maintain
suitable habitat for the benefit
of prairie species.

1

Habitat-level Recovery
Actions
1.
Protect and enhance
currently occupied habitat

1.1. Protect privately owned,
occupied lands wherever
possible

1.1.4. Maintain and enhance
habitat on acquired lands or
lands under conservation
easements or agreements.

1

Habitat-level Recovery
Actions
1.
Protect and enhance
currently occupied habitat

1.2. Protect and enhance
habitat on public lands

1.2.1. Conduct prescribed burns
at periodic intervals

1

Habitat-level Recovery
Actions
1.
Protect and enhance
currently occupied habitat

1.2. Protect and enhance
habitat on public lands

1.2.2. Maintain pastures in
native vegetation to the extent
possible

1

1

4.1. Develop monitoring
protocols and techniques for
the Audubon's crested
caracara.

It will be necessary to continually
monitor the stability and health of
existing wild populations to assess
recovery efforts.

2

4.2. Monitor Audubon's
crested caracara populations
on public lands to evaluate
management actions.

It will be necessary to continually
monitor the stability and health of
existing wild populations to assess
recovery efforts.

2

4.3. Monitor the success of
reintroduced Audubon crested
caracara populations.

It will be necessary to continually
monitor the stability and health of
existing wild populations to assess
recovery efforts.
The public must be made more
aware of the status and trends of the
Audubon's crested caracara, its
recovery needs, and opportunities to
participate in the
caracara’s recovery. This public
awareness program must include an
effort to contact owners
of lands that support populations of
Audubon’s crested caracaras; it must
also include development and
distribution of materials developed
specifically to inform the public
about the Audubon's crested
caracara.
One condition required to reach the
recovery objective for the caracara
is to ensure that the amount of
nesting and feeding habitat needed
to maintain stable or expanding
populations remains stable or
increases over a 10-year period.
Alteration and habitat loss are
primary threats to prairie species. As
much of the remaining prairie
habitat as possible must be secured.
State and COE efforts to restore the
Kissimmee River floodplain may
provide habitat for prairie dependent
species.
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much of the remaining prairie
habitat as possible must be secured.
State and COE efforts to restore the
Kissimmee River floodplain may
provide habitat for prairie dependent
species.
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Habitat-level Recovery
Actions
1.
Protect and enhance
currently occupied habitat

Audubon's Crested
Caracara

Polyborus
plancus
audubonii
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1

2. Create, restore, or expand
occupied habitat wherever
possible

2.1. Expand habitat in
currently occupied areas

Audubon's Crested
Caracara

Polyborus
plancus
audubonii

FL

1

2. Create, restore, or expand
occupied habitat wherever
possible

2.2. Restore habitat in
currently unoccupied areas

Alteration and habitat loss are
primary threats to prairie species. As
much of the remaining prairie
habitat as possible must be secured.
State and COE efforts to restore the
Kissimmee River floodplain may
provide habitat for prairie dependent
species.
Alteration and habitat loss are
primary threats to prairie species. As
much of the remaining prairie
habitat as possible must be secured.
State and COE efforts to restore the
Kissimmee River floodplain may
provide habitat for prairie dependent
species.
Habitat loss has occurred
throughout the range of the
caracara, and has been the primary
factor threatening the survival of
these animals. Conversion to higher
intensity agricultural uses (e.g. sugar
cane) may reduce the amount of
useable habitat within a territory to
the point that caracaras are unable
to survive and reproduce. These
areas can be enhanced to become
suitable again. Mosaics of
agriculture and native prairie may
afford the landowner best use of
their land while maintaining enough
suitable habitat for caracaras.
Habitat loss has occurred
throughout the range of the
caracara, and has been the primary
factor threatening the survival of
these animals. Conversion to higher
intensity agricultural uses (e.g. sugar
cane) may reduce the amount of
useable habitat within a territory to
the point that caracaras are unable
to survive and reproduce. These
areas can be enhanced to become
suitable again. Mosaics of
agriculture and native prairie may
afford the landowner best use of
their land while maintaining enough
suitable habitat for caracaras.

3.1. Determine why certain
habitat areas are not used

Little is known concerning the level
of tolerance or the extent to which
habitat within caracara home ranges
may be modified before the birds
abandon the site. The response to
habitat modification from rangeland
to a higher intensity agricultural use
should be investigated. A study
employing radiotelemetry should be
designed and implemented.
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3.2. Determine which
elements need to be modified
to make unused areas suitable
for the caracara.

Little is known concerning the level
of tolerance or the extent to which
habitat within caracara home ranges
may be modified before the birds
abandon the site. The response to
habitat modification from rangeland
to a higher intensity agricultural use
should be investigated. A study
employing radiotelemetry should be
designed and implemented.
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1.2. Protect and enhance
habitat on public lands

1.2.3. Do not allow
reforestation of prairies

1.2. Protect and enhance
habitat on public lands

1.2.4. Establish appropriate
burn seasonality

1

3. Conduct research on
caracara response to habitat
modifications
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Caracara
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audubonii
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3. Conduct research on
caracara response to habitat
modifications
4. Use satellite imagery and
updated aerial photographs
to monitor changes in land
use in the core of the
caracara population.

Audubon's Crested
Caracara

Polyborus
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audubonii
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1

5. Inform the public

1

1. Evaluate the effects of nest
tree loss, quantify the effects
of habitat conversion on adult
and juvenile CRCA, and
Recommendations for future determine the threshold for a
actions
detrimental response

Audubon's Crested
Caracara

Audubon's Crested
Caracara 2009 5 Year
Review

Polyborus
plancus
audubonii

FL

Habitat-level Recovery
Actions
1.
Protect and enhance
currently occupied habitat

Uncertain
species status

FL

0-25% recovery
objectives
achieved

1

This information may be essential in
determining the probability of
recovery of caracaras, especially in
response to agricultural
development pressure.
Prairie communities are unique to
central Florida and both the
caracara and Florida grasshopper
sparrow are only found in this
community. The general public
needs to be informed of the value of
prairie, and its management needs.
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3

3

2

3

Audubon's Crested
Caracara 2009 5 Year
Review

2. Develop and improve
methods to assess populations
trends and breeding success
rates
3. Continue work on juvenile
and non-breeding individuals
to better assess limitations to
population growth and
recruitment rates of young
4. Identify short-term and longterm priorities for
management and recovery;
establish quantitative
objectives
5. Work with landowners to
gain access so that monitoring
on private lands can be
improved
6. More clearly describe the
range of the CRCA so that
management actions can be
most effectively targeted and
range changes can be
documented if they occur

Uncertain
species status

0-25% recovery
objectives
achieved

1

Recommendations for future
actions
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Recommendations for future
actions
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species status

0-25% recovery
objectives
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7. Continue work on the CRCA
tool and conservation strategy
Recommendations for future to better evaluate and offset
actions
impacts to the species
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0-25% recovery
objectives
achieved

1

Audubon's Crested
Caracara 2009 5 Year
Review

Uncertain
species status

0-25% recovery
objectives
achieved

1

Audubon's Crested
Caracara 2009 5 Year
Review

Uncertain
species status

0-25% recovery
objectives
achieved

1

Audubon's Crested
Caracara 2009 5 Year
Review

Uncertain
species status

0-25% recovery
objectives
achieved

1

Audubon's Crested
Caracara 2009 5 Year
Review

Uncertain
species status

0-25% recovery
objectives
achieved

1

Audubon's Crested
Caracara 2009 5 Year
Review

Uncertain
species status
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Uncertain
species status

0-25% recovery
objectives
achieved
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8. Actively work with owners
Recommendations for future of large ranches to enhance
actions
and maintain habitat for CRCA
9. Develop mechanism(s) to
maintain CRCA habitat on
Recommendations for future private lands in cooperation
actions
with landowners
10. Minimize road-side
mortalities of CRCA by posting
signs and/or lowering speed
Recommendations for future limits in areas with high
actions
frequencies of mortality
11. Determine the availability
of suitable breeding habitat;
Recommendations for future test habitat suitability models
actions
currently available
12. Develop a model to
identify the most suitable
parcels within the CRCA's
range. Pursue conservation
agreements and/or acquire
land that includes these areas
Recommendations for future where CRCA are particularly
actions
successful
13. Revise the current listing
to reflect the taxonomic
change and evaluate formally
Recommendations for future listing the Florida population
actions
as a DPS
14. Revise the 1999 recovery
plan, to reflect the current
status and threats to the
CRCA; develop or revise
Recommendations for future recovery criteria, objectives,
actions
and tasks

