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SHOREBIRD CONSERVATION & THE FLORIDA SHOREBIRD ALLIANCE
Shorebirds and seabirds in Florida depend on coastal

management at a statewide scale. Posting is an active

habitat to nest, rest, feed, and raise young. Sharing

management tool routinely used by FSA partners to

more than 1,300 miles of coastal habitat with millions of

reduce disturbance at important shorebird and seabird

residents and visitors each year, shorebirds and seabirds

nesting sites.

face many human-related challenges to survival. Impacts
from development, recreation, tourism, and predation
threaten the viability of Florida’s shorebird and seabird
populations, creating conditions where potential habitat
is limited, and birds are dependent on management for
survival. However, with continued active management
and protection, Florida's shorebirds and seabirds can
recover and thrive into the future.
With so many miles of coastline, the conservation and
management of shorebirds and seabirds is beyond the
scope of any one agency or organization. Fortunately,
many dedicated people and organizations are working
diligently to protect Florida's amazing diversity of
shorebirds and seabirds. Collectively, this network of
partners is the Florida Shorebird Alliance (FSA).
Established in 2009, the FSA consists of 12 regional
partnerships comprised of individuals and groups from
the public, the private sector, and a wide range of
government agencies. By working together, the FSA
facilitates increased communication, improved
coordination, and consistent monitoring and
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Since 2011, FSA partners have posted more than 50,000
shorebird and seabird nests. Posting of nesting, broodrearing, and sensitive feeding habitats is one of the
primary means of reducing disturbance in busy
recreational areas statewide. Nesting sites are often
posted with signs and rope to alert beachgoers that
nests are present. FSA partners strive to identify and
post nesting areas that are most vulnerable to human
disturbance.

These guidelines integrate best available science with
best management practices used by wildlife managers
to provide general methods for posting shorebird and
seabird nesting areas. Local site variation will influence
the optimal materials and methods used to post.
Before posting, consult with local managers and the
Florida Fish & Wildlife Conservation Commission, and
ensure that a monitoring plan is in place. Posting
impacts local activities and has legal implications and is
a cooperative effort between FSA partners.

Why posting is needed
Posting is the process of installing signs and rope to create symbolic fencing around shorebird and
seabird nesting habitat to protect breeding adults, nests, chicks, and brood-rearing activities.
For most beaches in Florida, posting is critical to the

across diverse

success of ground-nesting shorebirds and seabirds.

landscapes with

Nests, eggs, and chicks are well-camouflaged and can

different

easily be trampled and destroyed by pedestrian or

management

vehicular traffic. Additionally, shorebirds and seabirds

challenges.

are highly sensitive to disturbance. When people,

Establishing a

pets, or vehicles approach a nest or colony too

buffer zone with

closely, adults will fly off and leave eggs or chicks

signs and/or symbolic fencing in nesting, brood-

exposed to the hot sun and to nearby predators. On

rearing, and sensitive feeding habitats has been

a popular beach, this may happen repeatedly, placing

shown to reduce disturbance and increase nest and

the eggs and young at risk of abandonment and

chick success for shorebirds and seabirds. Field

predation.

observations also suggest that the best protections

Visitors to Florida’s coast often do not know that
shorebirds and seabirds nest directly on the ground
and in areas that are managed for a variety of

purposes. Posting provides consistent protection
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Brood-rearing Areas:
Areas where shorebird adults take
chicks to feed and rest. Broodrearing areas can be miles away
from the original nest site!

are achieved when posting is combined with
outreach, stewarding, and coordination with law
enforcement (Forys 2011).

When to post

The aim of posting is to protect areas that birds use

The dates for pre-posting can vary by region and species,

during a complete breeding cycle, including establishing

but generally pre-posting can begin prior to February 15

territories, courting, nesting, roosting, and raising young to

for snowy plovers, March 15 for American oystercatchers,

flight-capability. There are a variety of factors to consider

and April 1 for seabirds. It is important to be familiar with

when determining when to post. Timing of nesting varies

typical, species-specific nesting and brood rearing areas to

depending on the region and the species nesting there.

ensure that suitable habitat is enclosed in the pre-posted

Some nesting happens in the same locations year after

area.

year, making it possible to proactively post. Birds can also
nest opportunistically in new areas as habitat changes,
requiring partners to post reactively. Nesting locations and
boundaries can also change significantly during the
breeding season. Additionally, there are regulatory and
human dimensions considerations as well. Some areas
have established annual or year-round closure periods (see
Critical Wildlife Areas). Coordination with land managers
or private landowners may impact timing of posting as
well.
To support birds in establishing territories and courting,
when feasible, it is recommended to post an area before
nesting begins. This strategy is known as pre-posting.
Common sites for pre-posting can include sites that were
previously used by shorebirds and seabirds (historic sites),
and areas where routine, incompatible disturbances (e.g.,
raking, beach driving, or heavy recreational use) may
otherwise prohibit nesting. Pre-posting areas with heavy
recreational use and infrequent or unpredictable nesting
can be controversial. Local coordination and education are
key to reducing human/wildlife conflicts in such areas.
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Pre-posting is also preferred because posting activity may
cause nesting birds to temporarily leave their eggs. If preposting is not possible, it is recommended to post a site
when nesting is imminent (i.e., when scrapes are found) or
immediately after a nest with eggs is found. If support is
needed, contact the FWC or the land manager when
determining the best time to post.
In addition to seasonal timing, it is important to consider
daily conditions. If it is hot outside, conduct posting
activity in the early morning or late afternoon to reduce
the potential of eggs being exposed to high temperatures.
Additionally, do not post during inclement weather (high
winds or heavy rain) to avoid eggs and chicks being
exposed to harsh elements or being buried by blowing
sand. If posting a large colony, plan carefully to minimize
the time that nesting birds are disturbed. Many FSA
partners schedule joint posting events for such sites so
areas can be posted more quickly. Contact an FWC
Shorebird Biologist for guidance about when to post a
site.

Optimize posting to protect wildlife
If the posted area is regularly monitored and does not
significantly interfere with human use of the beach, leave the
posting up until the young are flight-capable or until the end
of nesting season (September 1). If a site is not regularly
monitored, remove posting at the earliest date possible.
Removing posting promptly will

that may indicate a nest.
For large signs (such as kiosks) on double stakes (typically 4”
x4” wooden stakes), stake installation must prevent sea turtle
impacts. When feasible, kiosks should be installed as landward
as possible, near beach access points to prevent false crawls.
Stakes must be at least 4’ apart to

maximize areas available for public use

accommodate most sea turtles. If a 4’

and minimize risks to wildlife. If nesting

spacing is not possible, a turtle

has failed, and the birds have left the

exclusion barrier (e.g., use an additional

area and show no signs of re-nesting, it

middle stake) should be used. In areas

is usually best to remove posting. If

where leatherback sea turtles nest,

wintering flocks of shorebird and

space stakes at least 7’ apart. This

seabirds are experiencing high levels of

distance applies to all stakes used on

disturbance, reach out to local FWC

the beach and not just those used for

contacts to discuss winter posting

large signs.

options.

High density leatherback nesting occurs

PROTECTING WILDLIFE: Posting

in Broward through Brevard counties

materials in disrepair are ineffective and

but also occurs throughout the state in

can be hazardous to wildlife, especially

lower densities (sea turtle nesting

loose or broken rope that can entangle

map). General guidance is to place

birds or sea turtles. It is the
responsibility of the person who
initiates or coordinates posting to

Examples of turtle exclusion stakes (top)
and beach access installation (bottom)

ensure that the posted area is regularly

For assistance in minimizing potential

checked weekly and following extreme

impacts to turtles, contact FWC’s

high tides, severe storms, or any other

Marine Turtle Permit staff at

event that may result in damage to the

mtp@myfwc.com. No action is required

posting. Additionally, to minimize the

if a sea turtle goes into a posted area.

risk of entangling sea turtles, the twine

FWC’s Marine Turtle Permit Holders

should be strung at a minimum height

(MTPH) have been instructed to never

of 3’.

enter a posted shorebird area. The

Some posting materials need to be

MTPH may inspect the sea turtle track

installed by digging postholes. Before

October 31 in all other counties), consult with the land
manager or local sea turtle monitoring program to be aware
of potential turtle nest locations. Never dig near a marked
turtle nest, keeping in mind that a nest cavity may span
several feet. If there is a high likelihood of undetected or
unmarked nests in an area, take great care when digging,
especially near dunes, and stay alert to changes in substrate
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need to be closer (e.g., at beach access
than 7’.

At a minimum, posted areas should be

– October 31 Brevard through Broward counties; May 1 –

methods section). However, if stakes
points), place them at distances greater

checked and quickly repaired if needed.

posting an area during the sea turtle nesting season (March 1

stakes at intervals of 15-50’ (see

outside the posted area, and then enter
after the posting has been removed.
Finally, always consider local predation risks when posting an
area and take precautions to avoid drawing unwanted
predator attention to nesting areas. Avian predators (e.g.,
crows) are a serious threat to nesting shorebirds and posting
materials (e.g., stakes, rope) can provide perching
opportunities with unobstructed views of nearby nests. (See
Site Specific Considerations section for more information on
this topic).

Methods: general guidance to adapt to your site

Figure 1. The seven recommended steps to posting

Before You Begin: If you just need a refresher, check out the Quick Guides to Posting and Packing.
Plan ahead: Posting requires considerable time, energy, and materials. Make a plan, gather materials and identify the
posting team. Adapt these methods to your unique site.
Safety first: Keep the team protected with sunscreen, hat, bug spray, sturdy shoes, and plenty of drinking water.
It’s about the birds: remember to bring binoculars to scan for nesting birds and plan to contain all trash.
STEP 1: PREPARE THE SITE Determine the

Table 1. Recommended spacing based on stake and rope type

boundaries of the posted area. This requires careful
identification of all nests and creating a

Stake Type

"disturbance buffer" between the outermost nests
and where Regulatory Boundary signs will be
placed (see more in Site Specific Considerations).
At least one person posting should be familiar with
the site (species needs, beach access points, buffer
distances, tide height, etc.). Approaching an area

Braided Mason
Parachute Cord
Line

Carsonite

35-50’

20-30’

15-20’

PVC (≥1 1/2” dia)

35-45’

20-30’

15-20’

PVC (≤1 1/2” dia)

20-30’

15-20’

Not
recommended

4’ Wooden Stakes

20-30’

Not
recommended

Not
recommended

2x4 or 4x4 lumber

30-40’

20-30’

15-20’

Pilings

30-40’

20-30’

15-20’

Metal

35-50’

20-30’

15-20’

too closely prior to nest monitoring can lead to
missed nests/young that are then impacted during
posting activities.
Stakes should be spaced from 15 to 50’,
depending on materials used and site conditions
(e.g., 50’ using sturdy stakes and thick rope, 15’
using narrow stakes and thin rope; Table 1). Once
spacing has been selected, use paces to measure
regular intervals, and mark the location for each
stake. Using a regular spaced interval for stakes will
produce a more effective and aesthetically pleasing
posted boundary. Lay the stakes out as
placeholders or use pin-flags to delineate locations

Thick Rope

Spacing distances listed are recommendations and actual spacing
depends on site specific variation. Consider using closer spacing at high
disturbance sites or consider spacing the stakes further apart when
posting extensive habitat rather than a single nest or colony.

before digging postholes or pounding stakes. It is
helpful to use a beach cart, UTV, or ATV to transport the stakes and other posting materials. Ensure you have landowner
permission to drive on or near the breeding site and follow the FWC Beach Driving BMPs if using a vehicle.
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Methods: general guidance to adapt to your site
B

A

C

Figure 2. Techniques used to place stakes, A) an auger (or post hole digger) can be used to create post holes, B) fitted post
pounder, and C) a dead blow hammer can be used for preassembled stakes/signs.

STEP 2: DIG POST HOLES (optional) This step only applies if you plan to use a post hole digger or an auger to create

postholes. Otherwise, move on to step 3. At each pre-measured location, dig a
hole with a posthole digger or auger. On low-energy beaches, a 1’ depth is
usually sufficient for stakes along the boundary of a posted area. However, areas
prone to high winds or overwash may require deeper holes and longer stakes
(e.g., 6’ stakes set at least 2’ into the substrate). The deeper the stakes are
placed, the less maintenance will be needed throughout the season. Larger
signs outside the posting boundary (e.g., educational signs) also require larger
stakes and a deeper depth to stabilize them. Post holes are recommended when
using wooden stakes and PVC with anchors.

Auger use!
Augers should only be used before sea
turtle nesting season begins. Use caution
when operating an auger to avoid injuries
(e.g., kickback from the auger may cause
broken fingers). Be familiar with the tool’s
safety precautions and wear protective
footwear, eyewear, and clothing.

STEP 3: PLACE STAKES If postholes were dug, place the stakes in the posthole
and pack the sand around the base, preferably using a tamp or another stake.
Foot-tamping alone is usually not sufficient and stakes will eventually loosen, lean, and fall. If using fiberglass, PVC or any other
stake type that can be driven in, use a fitted post pounder or mallet. A plastic dead blow hammer is recommended for
Carsonites to avoid damaging the fiberglass material.
Stakes used should have a total height of 4 feet (Kress and Hall 2004). For example, if a stake is 5 to 6 feet in length, pound it
into the ground 1 to 2 feet deep. Educational signs can be set at eye-level,
since they are placed farther from nesting area but be cautious about

Important!
Make it difficult for avian predators to perch by
attaching the signs close to or beyond the top
of the stake. See more tips in the Site-Specific
Considerations.

creating perches for avian predators.

STEP 4: ATTACH SIGNS Attach signs to stakes along the perimeter of the
posted boundary. Place signs on every other stake, particularly in situations
where stakes are further apart (e.g., spaced at 50’ vs. 15’). If rope is not used,
place signs on each stake. Ensure that signs are on every stake at points of
entry and at corners. Signs should be visible from anywhere along the rope
perimeter (i.e., from any angle of approach).
Signs can be attached to stakes ahead of time or in the field. If using the

fitted post pounder to install Carsonites, signs cannot be pre-attached. However, preassembled stakes can still be installed with a
dead blow hammer (Figure 2). If attaching signs in the field, remember to bring drills, drill bits, and hardware. If using Carsonites,
stakes should be pre-drilled. It is recommended to use a drill press to create standardized holes, but a standard drill will also
work. If using self-printed signs, maximize their longevity by printing on heavy cardstock and applying a laminate film at least
5mil thick. Using 10mil thickness offers the most rigidity and protection for outdoor usage.
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Methods: general guidance to adapt to your site
STEPS 5 and 6: ATTACH ROPE and FLAGGING Use of

rope/twine can greatly reduce incursions into posted

Important!

areas. Unwind rope and secure it to the starting point,
preferably with a knot that stays in place. The “modified
half hitch” works well to secure rope (see appendix A for
directions).
Rope can be attached above or below the signs.
However, it is recommended that the rope be tied above
the sign so that it can easily be tightened and adjusted
throughout the season. After securing rope to a stake,

Rope should not be used unless the posting can be
inspected regularly. If this is not possible, consider
posting without rope and spacing signs closer
together so that a visual boundary is obvious, even
without the physical barrier. This type of posting may
be less effective at preventing intrusion but will
provide some level of protection.

continue to the next stake, stopping periodically to tie a
1-2” loop. Try to keep loops small (1-2”) to minimize the
potential of wildlife entanglement. The number of loops will
depend on the distance between each stake. Generally, the loops
are placed every 15’. The loop will provide a place to attach
flagging, so that it does not migrate towards the stakes under
windy conditions and remains visible to beach goers and wildlife.
Tie an 8-10” strip of flagging to the loop, so that the ends hang 4
-5” (Figure 3). Avoid using larger pieces of flagging to minimize
flapping in the wind. Flapping flagging can be a disturbance for
nesting birds.
Before wrapping the rope around the next stake, stretch it tightly
(but not so taut that it snaps or pulls down stakes). Since rope
tends to loosen over the season as it is exposed to the elements,
it should be tight on initial posting to minimize drooping. Every
few stakes, use a secure knot such as a modified clove hitch (see
appendix B for directions) or wrap the rope around the back of
Figure 3. Loop tie and flagging

attached signs to prevent the entire line of rope from falling if a
break occurs. Many partners prefer the wrapping method because
it makes adjusting posts more efficient by minimizing the need to

cut rope where knots occur. Rope should be strung at a minimum height of 2.5’ to reduce the entanglement risk to
sea turtles. However, rope should not be placed low enough where beachgoers can easily step over it.

Pro Tip: Assembly Line
Minimize impact to the birds, reduce time posting, and minimize walking distance by using an
“assembly line” approach. Even at smaller sites, it is helpful to have people work in an assembly line:
one to lay out and install the stakes, one to follow behind with string, one to flag the string, and one
to install signs.
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Methods: general guidance to adapt to your site
STEP 7: MONITOR and MAINTAIN Storms, high tides, and strong wind can uproot stakes, signs and rope. Since a gap in a
posted boundary may encourage intrusion and disturbance and fallen rope can entangle wildlife, a well-maintained boundary is
essential. Check posted areas weekly and immediately after extreme high tides, severe storms, or any other event that may
result in damage to the posting, but only when it is safe to do so. If severe weather is imminent (e.g. tropical storm), it is
recommended that posted perimeters are either removed in advance or adjusted back towards or behind existing dunes. Keep
in mind that safety is priority. If conditions are poor or time does not allow for the adjustment or removal of stakes, check
them after the storm has passed and conditions are safe to do so. Storm preparedness and maintenance is encouraged to
minimize the probability of wildlife entanglement from lost or downed posting materials.
Frequently check ropes for sagging. Remember that unsecured rope can lead to human intrusion and can harm birds, turtles,
and other wildlife, so it is crucial that the person in charge of posting be responsible for preventing entanglements. Maintain a
taut boundary line by winding the rope around the stakes, retying sections, or replacing rope. If the rope is too heavy or stakes
are too far apart, add additional stakes.
Keep an eye on flagging and replace it or add new material if it becomes faded. Flagging will turn white over time becoming
less visible and effective. It is recommended to replace or add flagging just before holidays if fading has occurred for maximum
effectiveness during the busiest periods on the beach. Posting may also need adjusting as breeding activity expands or shifts
along the beach. Keep an eye on the exterior of the posted boundary and adjust as needed.

Figure 4. Shows a posted area in poor condition. Possible issues include wildlife entanglement, disturbance through flag waving, and predator
perching.

Figure 5. Shows a posted area in good condition. Efforts were taken to ensure impacts to wildlife and predator perching potential
were minimized.
10

Buffer Distances
The distance at which birds will react to
disturbance varies by species, location, and
type of disturbance. Certain species or
individual birds tend to be less tolerant of
human disturbance and will abandon their
nests if frequently disturbed. In other areas,
birds have acclimated to human presence
and are less sensitive to disturbance. Birds
using more remote areas are often less
tolerant of human disturbance and will
exhibit more extreme responses to
disturbance (Durkin 2016). The type of
human activity also matters. For example,
birds react to approaching dogs at a much
greater distance than approaching humans

Figure 6. Buffer distance is the radius around the protected nest(s).

(Faillace 2010). Beaches where vehicles are
driven often require greater buffer distances than do beaches where only pedestrian traffic is allowed (Cohen
2006).

Three approaches to posting that correspond to property type, project type, species diversity, and

abundance:
1.

HABITAT PROTECTION (recommended approach; Figure 7) When birds are nesting in high numbers, it may not be
practical to post individual nests or colonies. A habitat protection approach is recommended in these cases, when
feasible. This approach is feasible on public lands in many cases, but is often not feasible on beaches bordering high
density housing, hotels, or condominiums. Coordination with landowners, land managers, and FWC is essential for
this type of posting. This approach typically includes strategic pre-posting of known or potential breeding and brood
-rearing habitat and the adjustment of posting throughout the season as needed.
Habitat protection provides critical connectivity for solitary nesting species between nesting and brood-rearing areas,
protection for non-breeding shorebird species, protection of the beach/dune natural community critical to other
coastal reliant imperiled species (e.g., beach mice, sea turtles), and protection for shorebirds in situations when nests
are difficult to locate. This approach utilizes known locations of previous nesting shorebirds to prioritize protected
areas. To the extent possible, the posted area is extended to incorporate foraging habitat. Consideration of tidal
height and overwash and pedestrian corridors “walk-throughs” are critical when using this approach. See SiteSpecific Considerations.

2.

CALCULATED BUFFER DISTANCES Post solitary nests or colony sites using this approach. This approach is based
on the best available science for specific species. Some species can tolerate smaller disturbance buffer distances than
others. It is also recommended to increase buffers beyond the suggested distances if incubating adults appear
disturbed (Cohen 2006). See Calculated Buffer Distances table.

3.

300ft BUFFER This is the standard disturbance buffer distance for posting solitary nests and colony sites. This
approach is required in DEP Joint Coastal Permit Conditions in most cases, but can be modified with FWC approval.
This uniform approach is easier to implement than calculating species-specific buffers.
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Buffer Distances
A

Habitat Protection Approach

300 foot Buffer Distance

Roving Chicks
Nest Sites

B

Posted Areas

Figure 7. A visualization of the 300 ft Buffer Distance and Habitat Protection approach implemented at two panhandle state
parks with contrasting nesting densities, A) St. Joseph State Park– high density nesting and brood-rearing and B) Camp Helen–
low density nesting and brood-rearing. To simplify the map, only snowy plover data from a single year was used (2018).

Benefits of a Habitat Protection approach:
The posted perimeter is easier to identify and manage. For site A, only one perimeter needs maintenance. Note
that all nests for 2018 were plotted for site A at once. In reality, nests are active for only a portion of the season
and the cluster of individual posted nests would need to be erected/removed throughout the season.

Disturbance is easier to manage. There is an increased buffer from disturbance for most nests and critical nesting
areas are more obvious to beach visitors.

Protection of brood-rearing areas and enhanced connectivity for broods. It is critical for solitary shorebirds to
navigate from nesting areas and access brood-rearing areas. The habitat protection approach increases the needed
connectivity. With the 300ft protection approach, broods would need to navigate around beach visitors. The habitat
protection approach does not safeguard 100% of broods but does provide protected areas.
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Buffer Distances
Table 2. Recommended protection approaches to posting based on property type

Type

Recommended Protection Approach

Conservation Lands

Habitat Protection

Pedestrian Beaches & Private Property

Calculated Buffer Distances* or 300 ft Buffer*

Coastal Engineering Projects

300 ft Buffer*

*You may not always be able to provide the recommended protection but should try to achieve the
recommended distances to the extent possible.

Table 3. Calculated Buffer Distances

Species

Calculated Buffer

Source

Distances (ft)

American Oystercatcher

338-541

Black Skimmer

584-656

Rodgers and Schwikert 2002, Cohen et al. 2006, Koch
and Paton 2014
Erwin 1989, Rodgers and Smith 1995
Erwin 1989, Rodgers and Smith 1995, Rodgers and

Least Tern

150-504

Schwikert 2002, Kress and Hall 2004, Cohen et al.
2006
Cohen et al. 2006, Faillace 2010, Cohen et al. 2014,

Snowy Plover

98-328*

Koch and Paton 2014, Martín et al. 2015, Durkin 2016,
Murchison et al. 2016

Wilson’s Plover

98-328*

See above under SNPL

Given the variation in birds and sites, a good indication of where to place the posting boundary is the
distance at which birds no longer react to your presence. If the birds become agitated or move off their
nests, the posting is too close, and the buffer needs to be expanded. If the boundary cannot be expanded
without cutting off pedestrian access or subjecting the posting to overwash, place stakes as far as possible and
consult with an FWC Regional Shorebird Biologist and/or review the Site-Specific Considerations section of
this document for guidance.
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Critical Wildlife Areas
If you work near a Critical Wildlife Area, these are signs that might be encountered in the field.
Critical Wildlife Areas (CWAs) are established by the

CWA GATEWAY SIGNS: Are posted close to the actual

FWC under the Florida Administrative Code. They

boundary of the CWA. They state when the CWA was

provide needed conservation at locations that support

established as well as relevant rules and species present

significant concentrations of wildlife. CWAs are discrete

at the site. They are typically made of aluminum and are

sites where species gather daily or seasonally for

3’x4’.

essential activities, such as breeding, feeding or resting.
The FWC establishes CWAs at sites where there is
already documentation of human disturbances
interfering with these activities. Unlike many other
posted areas, State rule specifically prohibits dogs,
vehicles, vessels and fishing within areas posted as
“Critical Wildlife Area - Closed to Public Access” (68A19.005 F.A.C.). This means entering a CWA during the
CWA Gateway Sign

closure period represents a violation of the CWA rule.
For each site, the CWA designation must be supported
by the landowner. The boundaries and closure season
for each CWA is dependent on site conditions and is
described in the CWA establishment order. At some
locations, the CWA boundary may be larger than areas
posted to allow for shifts in wildlife use over time. The
three types of CWA signs are educational, gateway, and
regulatory signs.

CWA REGULATORY SIGNS: Are only used to mark
closed areas within the CWA boundary described in the
CWA’s Establishment Order. These signs effectively
create an enforceable boundary for law enforcement
agencies. Standard signage includes the relevant rule for
enforcement (68A-19.005 FAC). Signs posted on beaches
look different than signs posted in the water. In-water

CWA EDUCATIONAL SIGNS: Are used at pedestrian,

signs are large 3’x4’ signs which should have avian

vehicle or boater access points near CWAs. These signs

predator perch deterrents attached to the top whenever

may be placed near Gateway Signs or at other access

possible.

points farther away from the CWA. Educational signs
may cover information about CWA locations, boundaries,
species, and habitats.

CWA Regulatory Sign
CWA Educational Sign
14

Materials: general options to adapt to your site
Closed Areas delineated by CWA signs and some state and

SIGNS
There are many other types of signs used to delineate
boundaries around nesting areas and inform the public
about nesting birds. For example, Florida State Parks and
federal parks have their own signage allowing them to
close areas to public access. These signs may be used in
combination with FWC signs that help protect threatened
species from "harm" and "harassment" as defined in state

federal park signs make it a violation to cross posted
boundaries, regardless of bird activity and disturbance that
occurs within such boundaries. Such signs make
enforcement very straight-forward. Rules 68A-19.005 and
62D-2 of the Florida Administrative Code allow for area
closures.
Do Not Enter Areas are not closed areas, but do delineate a

rules. This document covers some FWC signage but is not a specific boundary around an important nesting site or
important nesting habitat. Signs warn that entering such
comprehensive list. Signs come in two categories: 1)
Educational and 2) Regulatory Boundary signs. Before

areas can result in "harassment" of state-threatened birds

posting, it's important to determine which signs are

that subject violators to criminal penalties under 68A-27

appropriate for that area by coordinating with FWC,

F.A.C. Signs also state birds are protected from take and

property owners, and park managers.

possession under the Migratory Bird Treaty Act. Unlike

EDUCATIONAL SIGNS Relay supplementary information on
shorebird biology and behavior. They also inform beachgoers on how they can protect nearby nesting, feeding, or
roosting birds. These signs can increase awareness and
support for shorebird conservation near areas where its
most needed. It's important to place educational signs well
away from regulatory boundary signs, to prevent

unposted nesting areas, entering a posted Do Not Enter
Area demonstrates a person is knowingly entering a place
where they may violate state rules or federal law by
"taking" shorebirds. Such signs help prevent impacts to
nesting birds and also assist agencies in enforcement. Do
Not Enter signs may be used in conjunction with state or
federal Closed Area signs when appropriate.

beachgoers from disturbing nesting, feeding, or roosting
birds while they read the sign.

Closed Area

Do Not Enter

Educational Sign

Sign Options
REGULATORY BOUNDARY SIGNS are specifically used to
protect sensitive nesting, feeding, or roosting areas from
human disturbance. These signs are designed to prevent
boaters, beach drivers, and pedestrians from inadvertently
violating laws protecting shorebirds.

15

Visit the Signs section of the Florida
Shorebird Alliance website for more
information on the different types of available
signs.

Materials: general options to adapt to your site
STAKES

FLAGGING

Site-specific conditions and environmental factors will play

To make the rope highly visible to people and wildlife, we

an important role in selecting what stake type and length

recommend using a brightly colored vinyl flagging tape.

to choose. For example, partners prefer lightweight stakes

The flagging should be non-adhesive, UV and weather

when site accessibility is a factor and carrying materials by

resistant, instead of the biodegradable variety. Red is

hand is the only option. Use the “Stake Type” comparison

preferred over orange or pink and is the most fade

table to help select the stakes needed for specific sites.

resistant color. All flagging will fade with time and will need
to be replaced throughout the year.

ROPE
Stakes are usually connected with rope, creating a visual
and physical boundary that identifies and protects the
posted area. There are a wide variety of rope types
available made from numerous materials such as manila,
polypropylene, nylon, and Kevlar. Additionally, there are
different styles of rope (e.g., braided, twisted, etc.) available.

Pro Tip: Use Flagging
Colored rope is not a replacement for flagging.
Colored rope will not retain its vibrant hue and
should not be used in place of colored flagging.

Use the “Rope Type” comparison table to help select the
rope needed for specific sites. For the safety of wildlife and
people, avoid using wire or monofilament as these are
difficult to see and can pose a hazard (Kress and Hall
2004).

HARDWARE & TOOLS NEEDED

4) To install Carsonite or metal stakes

1) Hardware needed to attach signs to stakes (Stainless

▪Fitted pounders

steel hardware is recommended)

▪ Deadweight mallet (Carsonite stakes- used to

▪ For wooden stakes or PVC: Self-tapping or wood
screws or nails (Self-tapping are easiest to use; wood
screws are recommended over nails for durability in a
windy environment).

▪ For Carsonite or metal stakes: bolts, washers, and
nuts. For Carsonite stakes, it is recommended that
holes are predrilled.
2) Tools needed to attach hardware

▪Hammer if using nails
▪ Battery powered drill/driver with correct bit

▪1 lb hammer (metal stakes)
5) To attach rope/flagging

▪ Rope dispenser (especially useful if using nylon
twine)

▪Box-cutter or pocket knife for cutting twine
▪ Flagging dispenser or carabiner to hook flagging to
bag or belt loop
6) Protective Gear

attachments for wood screws and bolts. Bring extra

▪Work gloves and protective footwear

bits in case some become lost.

▪Eye and ear protection, as needed

3) For digging postholes: Shovel, posthole digger, hand
auger, or an electric drill motor with an 18-24” drill bit.
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prevent damage and splitting of the fiberglass)

▪ Sunscreen, sunglasses, water, hat, and other items
that make field work more comfortable.

Materials: factors to consider when choosing types
Fiber-

Fiber-

glass

glass

Carsonite

Rods

$$

$$

$$

$

$

✓

✓

✓

✓

Ease of adjusting/maintaining

✓

✓



Lightweight

✓

✓

Weather resistant/long lastingB

✓

Available in different lengths
Can be cut to desired length

Stake Type
Initial cost per stake ($,$$,$$$)
Ease of installation in various soil
typesA

Tops can be cut to an angle to
minimize perching

Stable in extreme weather conditions (overwash, high wind)C

✓ Excellent

✓ Good

Metal

Wood

Wood

Dock

2"X 2"

4"X 4"

PilingsD

$

$

$$

$$$

✓

✓

✓

✓



✓



✓

✓







✓

✓

✓

✓





✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓



✓



✓

✓

✓

✓

✓









✓

✓

✓

✓

✓

✓

✓

✓

✓



✓



✓

✓

✓

Stakes

PVC Pipe

PVC Pipe

Wood

w/anchor 1"X 1.5"

 Does not meet criteria

A

Ratings for ease of installation were made on the assumption that all necessary tools for installation were available
(e.g., gloves, mallets, post pounders, post hole diggers, or augers). Factors taken into account included, the amount of
effort, amount of time, number of people needed, physical strength needed, and ease of transport on the beach.
B

For wood stakes, longevity ratings depend on the use of treated vs untreated lumber. Treated lumber will have a
longer life span. For more information on the environmental considerations for treated wood, see https://www.doi.gov/
sites/doi.gov/files/migrated/greening/buildings/upload/EnviromentalConsiderationsTreatedWood.pdf
C

Ratings for weather stability were based on the idea that longer stakes of each material type can be driven in deeper
to increase stability. Shallow stakes of any material type are not considered stable. If overwash is a site-specific
concern, stakes of all types should be driven 2-3' or more. The deeper they are driven, the more stable they will be.
This also means that longer stakes are needed to compensate for the amount of material driven into the ground. See
site specific considerations for more information.
D

Dock pilings should only be installed outside of the sea turtle nesting season
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Materials: factors to consider when choosing types
Braided

Twisted

Nylon

Mason

Mason line

Line

Initial cost ($,$$,$$$)

$

$

$$

$

Strong and durable

✓

✓

✓

Rot resistance

✓

✓

Reusable for multiple seasons

✓

High break strength

Natural
Fiber Rope

Plastic

Polypropylene

(e.g.,

chain link

Rope

$$

$$$

$$$



✓

✓

✓

✓





✓

✓



✓



✓

✓

✓

✓

✓

✓



✓

✓

✓

Light weight

✓

✓

✓

✓







Low maintenance

✓

✓

✓





✓

✓







✓

✓





Stretch resistance

✓

✓

✓





✓

✓

Available in different thicknesses





✓

✓

✓

✓

✓

✓

✓

✓





✓

✓

✓

✓

✓

✓







Rope Type

Environmentally friendly/
biodegradable

Stable in extreme weather conditions
(overwash, high wind)
Minimizes perching predators

✓ Excellent

✓ Good

Parachute

Natural

cord

Fiber Twine
(e.g., Sisal)*

Manila)*

 Does not meet criteria

*Natural fiber is not suited for sustained use in the field. These ropes are stretchy and will droop even with routine maintenance.
Natural fibers are biodegradable and while this is great for the environment, the thinner twine-type materials will degrade rapidly
in coastal conditions. Natural fibers should be considered for short-term closures only (e.g., expanded posting for a holiday
weekend or special event).

Sign
Material

Aluminum

Polymetal

Polyvinyl

Corrugated

Laminated

$$$$

$$$

$$$

$$

$

✓

✓

✓





Self Procured

Self Procured

FWC

FSA Download

Cost
Durability/Longevity

Source

✓ Excellent
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✓ Good

 Does not meet criteria

FWC (regional
availability)

Site Specific Considerations
Before posting an area keep in mind that there can be significant variation from site to site, not only in physical factors
(e.g., substrate, beach width, etc.) but also in beach use, management, public access paths, and sources of disturbance.
Consequently, posting strategies need to be adjusted to best suit the site being posting. It is a good idea to consult with
local managers, FWC Regional Shorebird Biologist and others familiar with the site for advice on how to best install and
maintain a posted area.

SOLUTION

COMMON ISSUES

SENSITIVE FORAGING AREAS: Chicks of beach-nesting shorebird species remain in the nest scrape for different time
periods. Some species then remain near nesting areas after leaving the nest while others travel long distances. Broods
benefit from protection efforts and are more likely to fledge when foraging at a protected location (Pruner et al. 2011).
Similarly, breeding adults rely on foraging areas to feed while mate is tending to incubation.
If chicks are foraging on brood-rearing areas that are not protected
Chicks are foraging at brood-rearing areas

and are responding to disturbances present on the route, temporary

outside of habitat protected for nests.

posting or closures are recommended. The protection method will
depend on the brood-rearing habitat type and location.
The same guidance applies for habitat used by adult shorebirds as
chicks. High quality foraging areas (e.g., ephemeral pools) are often

Adults are foraging at areas outside of habitat sought after by adults and provides them with the resources needed
protected for nests.

to maintain the energetics required of breeding. Breeding adults will
often bring their chicks to locations where they were previously
observed.

TIDAL HEIGHT AND OVERWASH: When establishing a posted perimeter, note the mean high tide line, the storm
tide line and where vegetation is evident. These habitat features will help maximize the buffer distance while minimizing

In these situations, frequent monitoring is necessary minimize loss of
materials and entanglement. There are a variety of options available
to minimize impacts from high water. Stake type is important to
Stakes repeatedly knocked over from high
water

consider. Sturdier and longer stakes with deeper post holes will hold
up better. For example, using a 6 or 7 ft stake and placing it 2-3 ft in
the ground will hold up better than a shorter stake with only 1ft
buried in the ground. Anchors or deadman are another option for
stabilization. PVC with an added anchors (i.e., PVC joints added to the
bottom) or metal stakes with a built-in anchor plate are good options.
If feasible to increase the buffer distance, consider stake

Tideline prevents adequate buffer around

recommendations above. These may be temporary measures to

active nests

minimize disturbance on a site-specific basis. Or consider temporary
closures if land managers are amenable to this approach.
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Site Specific Considerations
COMMON ISSUES

SOLUTION

PEDESTRIAN CORRIDORS “WALK-THROUGHS”: Posting should protect the habitat with minimal intrusiveness to
people. Guidance on how to locate appropriate places for pedestrian corridors or how many are needed per linear
distance of beach can be provided an FWC Regional Shorebird Biologist. Walkway signs make corridors more effective,
see materials section.
Strategically place a pedestrian corridor in the area to maintain beach access.
Posted areas block public or private

When selecting corridor location, pay attention to where people are already

access points

crossing, but away from active nests. In some situations, corridors may need to be
established to go around active breeding sites.
Corridors are often needed in areas where large stretches of habitat are posted to

Large stretches of beach

minimize intrusion. If the public can not determine how to get around the colony,
they will cut through.

Shorebirds nests found in

Keep an eye on established corridors for potential nesting and adjust if nesting

established corridors

appears.

PREDATORS: Predators, particularly avian predators may cue in on the presence of stakes. They may use them to perch
or recognize that nests are present within posted areas.
Deterrents are one of the primary methods used to reduce perching. There are a
variety of deterrents available (e.g., spike, spider). Place deterrents on the top of
Avian predators perching on stakes
or signs

stakes or signs. Reduce perching by minimizing the surface area of posting. e.g.,
attaching signs close to or beyond the top of stakes, use triangle or diamond
shaped signs, cut the top of stakes to a 45-degree angle. Monitor the posted
areas to determine if perch management is warranted.

If avian predators (e.g., crows or gulls) are in the vicinity, it is important to place
Stakes appear to draw the attention
of predators to the nest

the signs at a greater buffer distance from the nests to avoid drawing unwanted
attention to the protected site. In some situations, stakes may need to be
removed to reduce loss from predators.

NON-PENETRABLE SUBSTRATES: When shorebirds nest on surfaces like gravel parking lots, they may need protection
efforts but establishing a posted buffer may take additional planning and strategies.
For non-penetrable substrates follow the same methods recommended for beach
habitat. Follow step 1-7, skipping step 2. Stakes selected should focus on
Stakes will not sink into surface or I

stability, such as anchors, sandbags, etc. See materials section for specific

am unable to dig stake holes.

recommendations. Spacing should be adjusted based on stability of the stake and
weight of rope, where sturdier stakes can be spaced further apart.
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Site Specific Considerations
When Not To Post
•

Shorebird nesting habitat should not be posted when the threat from avian predators is greater than the threat of
disturbance by people.

•

Habitat should not be posted if it is an extremely remote location not likely to benefit from posting.

•

Habitat should not be posted if the act of posting creates a disturbance that is greater than not having posting.

•

Consider using signs/stakes without rope at remote islands that are prone to washover.

Removal, Storing, and Reusing Posting Material
Purchasing posting materials every year is costly. To reduce cost, consider reusing materials to the extent possible. If time
is taken to methodically take down and store posting materials at the end of each season, they can be reused for many
years. There are five steps that will extend the life of posting materials: 1) Breeding season maintenance, 2) End-of-season
removal, 3) Cleaning and storing 4) Discarding worn out materials, and 5)Repurposing and recycling.

Step 1- BREEDING SEASON MAINTENANCE: Proper maintenance during the
nesting season will increase the longevity of posting supplies. For example, keeping
rope taut and off the ground will minimize deterioration and increase the life-span
of its use. Removing weak and damaged materials during the nesting season also
makes the end-of-season removal and storage process more efficient. Refer to the
Monitor and Maintain step in the recommended posting methods section for more
information.

Step 2- END OF SEASON REMOVAL: An assembly line approach to removal is
the most efficient way to take down posting materials at the end of the breeding
season. The removal process will depend on the type of materials used and if signs
and stakes stay assembled when stored. If signs and stakes stay assembled, remove
the rope first and then the stakes. If you disassemble posting materials, the best

Figure 8. Rope spool

order is to remove signs, rope, and then stakes.

End-of-Season Removal Tips
•

There are multiple methods to collect rope. There are two known methods that increase efficiency and
make reuse easier. 1) hand wrap rope around an object, such as an old sign, a dowel, or a spool. 2) Use a
drill attachment to wind rope on a spool (Figure 8), this method keeps rope neat and tidy.

Rope

Signs

•

Although not necessary, consider removing flagging from the rope because flagging can get stuck and

•

Bring a fully-charged drill to remove hardware and a container to store them.

•

Consider removing assembled sign/stake units for efficiency. If necessary, they can be disassembled later.

•

Be prepared - not all stakes can be pulled up by hand. If stakes are stabilized with anchors or sand has
accumulated (burying the stake), shovels or a post-hole digger is needed for removal.

Stakes
•
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For efficiency, remove multiple stakes and drop in bundles for easy pick up with a beach cart or vehicle.

Removal, Storing and Reusing Posting Material
Step 3- CLEANING AND
STORAGE: The methods used
to clean and store posting
materials influences long-term
durability. For all materials
collected sandy and wet, rinse
with fresh water and set out
to dry before storing. The
extra cleaning step will reduce
deterioration.

Figure 9. Wooden stakes stored off the ground on pallets.

Figure 10. Stakes stored
contained and upright.

Cleaning and Storing Tips
Rope

•

Depending on the quality of rope, when properly stored, it can be functional for several years.

•

Rope can mold or rot when stored wet. Make sure it is fully dry before storing. When stored, keep out of
the elements.

•

prone to filling with sand.

Signs

Stakes

Pay close attention to corrugated signs. Extra cleaning steps may be needed because this sign type is

•

If stored outdoors, place signs facing down or underneath a tarp to minimize bleaching from the sun.

•

Wooden stakes are prone to deterioration and we recommend storing them off the ground. Pallets,
garbage bins, racks are all potential storage ideas (Figure 9).

•

Consider bundling stakes when stored to provide efficient and manageable access to stakes when reusing
(Figure 10).

Step 4- DISCARDING RUN-DOWN MATERIALS: When posting materials are in poor shape, they are less effective and
more likely to injure wildlife. Discarding materials from your inventory should occur during breeding season maintenance
and end-of-season removal.

Discarding Worn Out Materials Tips

Rope

•

If rope needs repair on every survey, it is likely time to replace it.

•

If the rope snaps when trying to tighten between two stakes, it is time to replace it.

•

Higher end ropes, like parachute cord, can be reused for years. However, when exposed to the elements,
it too will eventually fall apart. Look for reoccurring signs of fraying and breaking for all rope types.

•

sign.

Signs

Stakes
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IMPORTANT. Ensure that all state statues and Florida Administrative Codes (F.A.C.) are still legible on the

•

Discard or repurpose signs when faded, illegible, broken, or that are falling apart.

•

Discard or repurpose stakes that are broken, splintered, cracked, or have rusted hardware that can’t be
removed.

Removal, Storing and Reusing Posting Material
Step 5- REPURPOSING AND RECYCLING: Many of the posting materials used for shorebird protection are nonbiodegradable and are recommended to reuse to the extent possible. When materials reach a condition where they are
no longer effective for posting, repurpose and recycle the posting materials to keep them out of the landfill.

Repurposing and Recycling
Rope

•

Trim and tie section of useable rope for continued use for posted areas.

•

Save pieces of rope for other uses, e.g., to tie stakes in bundles for transport to the field.

•

Corrugated plastic signs should NOT be repurposed.

•

Use old signs to collect rope at the end of the season.

•

Signs can be used to create the roof of chick shelters. Multiple signs stacked per side might be

Signs

Stakes

A

needed, depending on the sign thickness (Figure 10).

•

Use the backside of the sign to create quick beach walkway signs.

•

Print the same sign from the FSA website, laminate the sign and attach it to an old faded sign.

•

Use old stakes or even broken stakes to create the legs of chick shelters.

•

Use stakes to create a storage bin for reusable stakes.

•

Use old stakes to create spools for rope collection. PVC stakes make excellent spools.

•

Share with partners that use stakes for imperiled species management (e.g., stakes used to mark

B

Figure 11. Upcycled chick shelters made from repurposed shorebird stakes and signs. A) Shelter made from outdated signage
and old PVC stakes. B) Shelters made from old wooden stakes and fence posts discarded after Hurricane Michael. Hardware and
volunteer labor were the only additional items needed.
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FWC Regional Shorebird Contacts
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Quick Guide to Posting
7 STEPS TO POSTING A SITE
Posting large sites requires considerable coordination, time, energy, and materials. Prepare early by developing a
monitoring plan, coordinating with the appropriate land managers and authorities, getting equipment and materials
ready, and finding the appropriate amount of help. When on site, an “assembly line” approach is very efficient since
it minimizes the distance everyone needs to walk.
1. PREPARE THE SITE The person outlining the posted boundary should be familiar with the site (species needs,
walk-through locations, etc.). Use paces or a measuring tool to delimit regular intervals (15-50’) and mark location
for each stake. Stakes can be laid down as placeholders (it is helpful to have a beach cart or UTV to transport
stakes).
2. DIG POSTHOLES At pre-measured locations, dig a 1’ hole (deeper holes may be needed) with a posthole digger
or auger (heed safety precautions). Skip this step if using a driver or mallet for instillation.
3. PLACE THE STAKES Place a stake in each posthole, and pack the sand around the base. If using Carsonite or
similar markers, use a driver or dead blow mallet to pound the stakes into place.
4. ATTACH SIGNS Attach signs to stakes along the perimeter of the posted boundary. Place signs on every other
stake, particularly in situations where stakes are far apart or when rope is not used. Place signs on every other
stake, particularly in situations where stakes are further apart (e.g., spaced at 50’ vs. 15’). Ensure that signs are on
every stake at points of entry and at corners. Signs can be attached to
stakes ahead of time or in the field (remember to bring drill and
hardware).
5. TIE ROPE/STRING Tie rope or string to each stake using a modified
half-hitch knot. Every few stakes, tie the roping to the stake with a more
secure knot such as a clove hitch. Stretch roping tightly between stakes.
Stop periodically to tie a 1-2” loop in the string (Figure 10). The number
of loops will depend on the distance between stakes but recommend
placement every 15’. Keep loops small in size to prevent and ensure rope
is not drooping to the ground to minimize wildlife entanglement.
6. ADD FLAGGING The loop will provide a place to affix flagging, so that
it does not migrate towards the stakes under windy conditions and
remains visible to beach goers and wildlife. Tie an 8-10” strip of brightly

Figure 10: Loop tie and flagging

colored flagging to the loop at its center, so that the ends hang 4-5” from
the loop.
7. MONITOR & MAINTAIN Beaches are highly dynamic and storms, high tides, and strong wind can uproot stakes,
signs and rope. Since a gap in a posted boundary may encourage intrusion and disturbance, and fallen string can
entangle wildlife, a well-maintained boundary is essential. Check posted areas weekly.
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Quick Guide Packing List
 Stakes: One stake per every 15-50’ of boundary.
 Signs:

One advisory sign for every other stake used. Ensure signs are placed on corners, and

encounter points, plus one educational sign for each major encounter point if available.

 Rope:

Enough roping/string length to cover perimeter of posting boundary (15-50’ of string per

stake). Bring plenty of extra roping.

 Flagging:

Enough flagging to cover perimeter of posting boundary (8-10” strip for every 15’ of

rope).

 Salt tolerant hardware and tools:


Hammer and nails or a battery-powered drill (with necessary bits, screws, bolts, and washers)
for affixing signs to stakes (if assembled on site; off-site pre-assembly is recommended).



Shovel, posthole digger, gas-powered hand auger, or an 18-24” drill bit auger for digging
postholes (or Carsonite post driver or dead blow mallet if using Carsonite markers).



Twine dispenser (especially useful if using nylon twine).



Box-cutter or pocket knife for cutting twine.



Mallet or tamp for securing stakes into holes (if a pounder is not being used).



Work gloves and protective footwear.

 Personal essentials:
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Sunscreen



Bug spray



Drinking water



Binoculars



Trash bag



Sturdy shoes

Appendix A: Modified Half-hitch
The half-hitch is easy to learn and uses an over-under technique. This knot can be used to secure
twine to stakes in the field. However, it can be easily untied and is ideal for situations where twine
needs to be adjusted frequently.

STEP 1: Wrap the twine around the stake, pass the
spool of leading twine overtop of the trailing string.

STEP 2: Pull the spool tightly to complete the first wrap
around the stake.

STEP 3: Wrap the spool around a second time, this time
pass the spool under the trailing twine.

STEP 4: Pull the spool tightly again and continue. The
knot should stay secure.
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Appendix B: Modified Clove-hitch
The clove-hitch is easy to learn but has a few more steps. This knot can be used to effectively secure twine to
stakes in the field. Removal of twine requires the use of a knife or other sharp object.

STEP 1: Wrap the twine around the stake, pass
the spool of leading twine under the trailing

STEP 2: Hold the string away from the stake to
create a loop

STEP 3: Wrap the twine around the stake a second
time, pass spool over the trailing string

STEP 4: Pull twine through the loop created with
step 2

STEP 5: Tighten the twine and continue to the
next stake

Finished knot, illustrating a secure knot
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