
Overview

Herons, egrets, ibis, spoonbills, storks—Florida’s 
iconic wading birds tell us if the Everglades 
ecosystem is healthy, and if restoration efforts 
are improving conditions in the River of Grass. 
Florida’s environment and economy depend on a 
resilient Everglades, and so in collaboration with 
the South Florida Water Management District 
(SFWMD), Audubon Florida and other partners 
gather and evaluate wading bird survey data to 
study population trends over time. The higher the 
number of wading birds that successfully nest, the 
better the outlook for the Everglades as a whole.

In 2021, the Everglades experienced its second-
highest nesting effort for many wading bird species 
in 80 years!

Wading birds need the right combination of wet 
and dry conditions throughout the year to breed 
successfully. A wet summer that promoted high 
prey production followed by a dry winter and 
spring resulted in dropping water levels that 
concentrated prey in shallow pools or other water 
bodies—the recipe for a successful breeding 
season. When prey is concentrated, wading 
birds expend less energy to feed their voracious 
chicks. As a result, scientists counted 101,794 
nests initiated by wading birds in the 2021 nesting 
season—more than twice the 10-year average of 
48,000 nests.

A healthy Everglades ecosystem is resilient and 
maintains the capacity to support exceptionally 
large populations of nesting wading birds. If water 
levels are right, success is possible!

Read on to take a closer look at 2021 data as we learn 
from the season’s successes and pitfalls, as well as 
prepare for future challenges ahead as we continue to 
restore the Everglades.

Figure 1. Location of monitored wading bird colonies with 
≥ 50 nests in South Florida, 2021. Credit: South Florida 
Water Management District
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Key Findings of 2021 South Florida 
Wading Bird Report 

System-wide Indicators

• Overall, wading bird nesting was higher than average 
and more productive for most indicator species. Nearly 
102,000 nests were initiated in the 2021 nesting season. 
This is more than twice the 10-year average of 48,000 
nests! It is comparable to the reported large nesting 
events of the 1940s and second to only the record-
setting numbers of the 2018 nesting season (138,834 
nests). All species experienced increased nest initiation 
compared to the 10-year average. Most notable were 
indicator species including White Ibises, which had 
68,335 nests (2.3 times the 10-year average) and Great 
Egrets with 15,306 nests (1.7 times the 10-year average). 
Wood Storks initiated 3,916 nests (53% higher than the 
ten-year average).

• Super colony formation is still on track. The interval 
between super colony formation, dominated by White 
Ibis, has met the restoration target of greater than 
2.5 years for 12 of the past 13 years and again met the 
target in 2021 with the formation of two super colonies 
(~22,000 and 20,000 nests) in northern WCA-3A. Prior 
to the large-scale drainage of the Everglades, these 
would form every two years.

• Roseate Spoonbill nesting remains alarmingly low in 
Florida Bay, but higher overall. In 2021, nest initiation 
timing was slightly improved with most egg laying 
occurring in December and early January. Despite poor 
numbers in Florida Bay, the 1,219 Roseate Spoonbill nests 
observed throughout the Everglades were nearly twice 
that of the 10-year average and almost equal to the peak 
number of nests ever reported for Florida Bay (1,256) in 
the 1970s. 

 

•Three species met restoration targets. Despite many 
species exhibiting improved nesting numbers this 
year, only Great Egrets, White Ibises, and Wood Storks 
met their Comprehensive Everglades Restoration Plan 
(CERP) restoration targets based on the three-year 
running average. Nesting for these species has increased 
steadily since 1986, meeting restoration targets for most 
years, including 2021. However, nest initiation does not 
guarantee chicks survive. 

• The number of nests for small Egretta heron species 
continues to be lower than historical counts. These 
nests still remain decidedly lower than the estimated 
10,000 pairs in South Florida’s past. Still, Tricolored 
Herons produced 2,301 nests in 2021, a 104% increase 
over the 10-year average, Snowy Egrets produced 4,426 
nests, a 55% increase over the 10-year average, while 
Little Blue Herons produced 996 nests, a 152% increase 
over the 10-year average.

• Thirty-four percent of nests were in coastal 
Everglades National Park. This is an increase of 9% 
from 2020, edging closer to the restoration target of 
50%. This is a significant improvement over the 2-10% 
that occurred in these coastal habitats in the 1990s and 
2000s, respectively.

• Many Wood Storks initiated nesting late. The 
Comprehensive Everglades Restoration Plan target 
time frame for Wood Stork nest initiation is November/
December. Like 2020, they once again began nest 
initiation in mid-late January, though nest initiation was 
spread out with some nesting beginning in February and 
March. Delays in nest initiation are caused by the loss or 
degradation of shallow, seasonal wetlands—the wetlands 
available for foraging early in the nesting season. Wood Roseate Spoonbill feeding chicks. Photo: Jean Hall

Comprehensive Everglades restoration 
uses the timing, amount, and success 

of wading bird nesting to measure the 
effectiveness of restoration efforts. In 

2021, nest initiation was record-setting, 
though timing still reflects impaired 

hydrology. Thanks to extreme rainfall, 
Wood Storks shared in these successes - an 
outlier as they still struggle in most years 

to raise chicks to fledging, especially 
in Southwest Florida’s 

over-drained landscape.



Storks must start nesting early enough in the nesting 
season to fledge their chicks before summer rains arrive, 
as rising water levels prohibit them from collecting 
enough prey to feed their chicks. De-listing Wood Storks 
and removing their protections under the Endangered 
Species Act would be premature. Wood Stork recovery 
in Southwest Florida is critical for increasing their 
population across the Everglades.

• Hydrological conditions greatly improved. Rainfall 
in 2021 was above average in most areas of the 
Everglades, creating favorable hydrological conditions 
for prey production and prey availability during and 
before the nesting season. This likely precipitated the 
higher nesting numbers in 2021 compared to 2020.  It 
is also probable that improved water management in 
WCA-3A contributed to the increased nest numbers in 
2021. Continued conservation and restoration efforts 
in Southwest Florida will lead to earlier Wood Stork 
nesting and improved breeding conditions systemwide. 

Nesting by Region

Northern Everglades

Wading bird nesting on Lake Okeechobee was about 
10% lower than recent years, with 3,973 nests from non-
Cattle Egret wading bird species. Most common species 
were: Great Egrets with 693 nests; Snowy Egrets with 
758 nests (notably, 23% of all nests in the Everglades); 
and White Ibis with 1,573 nests. Other species included 
457 Glossy Ibises, 239 Tricolored Herons, as well as 
41 Wood Storks and 24 Roseate Spoonbills at a lake-
side alligator farm. Lake Okeechobee was deeper than 
average, but these numbers reflect an average year.

Just two surveys were made in the greater Kissimmee 
Valley. Surveyors recorded about 300 nests across two 

colonies in the Chain of Lakes and one near the restored 
floodplain area. The Kissimmee Floodplain construction 
is finished but restoration hydrology remains in flux. 
Even without optimal hydrology, the floodplain averaged 
about 30 birds per square kilometer, close to the 
restoration goal.

Other notable nesting locations included Lake Istokpoga 
with 2,040 White Ibis nests, 285 Great Egret nests, and 
25 Great Blue Heron nests. The Palm Beach Solid Waste 
Authority that had 400 Wood Stork chicks also counted 
at least 400 adult White Ibis. The Savannas Preserve 
State Park in Martin County recorded 141 nests of seven 
species, showing that isolated locations can contribute 
to the overall health of wading bird populations.

Policy Recommendations

Lake Okeechobee
• Continue working with the Army Corps to improve 

the Lake Okeechobee System Operating Manual 
process by managing operational flexibility in the 
lake schedule to ensure that water is sent south 
through the Everglades, harmful discharges to the 
estuaries are minimized, and overall lake health is 
considered. Advocate for additional consideration 
of algal thresholds, short- and long-term climate 
change scenarios, and develop accurate crop yield 
impacts during droughts.

• Work with the Army Corps and SFWMD to support 
more above-ground surface water storage north 
of Lake Okeechobee that will buffer the lake from 
floods and droughts, protecting its valuable habitat.

• Support resiliency measures such as natural 
climate solutions and infrastructure retrofits in the 
watershed, especially in light of recent tropical 
storms and hurricanes, that will address in-basin 
water storage, mitigate flooding, provide habitat, 
and clean water sources. 

• Support agency efforts to improve Lake water 
quality through a Basin Management Action Plan 
and Best Management Practices implementation to 
meet Total Maximum Daily Load goals. 

Overall
• All regions will benefit from ensuring that sufficient 

funding is maintained for wetland protection and 
restoration and wading bird monitoring.

• It is critical to effectively identify causes for nesting 
declines and to assess how Everglades restoration 
projects are achieving their intended benefits. 

• In 2011, SFWMD and Army Corps administrators 
froze monitoring program budgets under the 
Restoration Coordination and Verification 
(RECOVER) Monitoring and Assessment Plan. 

Wood Stork. Photo: Cynthia Condore/Audubon 
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As a result, monitoring has diminished as costs 
have increased. This monitoring is critical not 
only to gauge restoration effectiveness but also 
to inform adaptive management integral to the 
Combined Operational Plan (COP) and Biscayne Bay 
Southeastern Everglades Ecosystem Restoration 
(BBSEER). Budgets for monitoring programs must 
be increased over existing levels to ensure we have 
the data to make CERP succeed. 

• Prioritize hydrologic restoration of the full suite of 
wetland types that have historically determined 
success or failure of greater Everglades wading bird 
reproduction. 

• This includes possible regulatory improvements 
and incentives for hydrologic restoration of 
wetlands, public funding, and collaboration amongst 
landowners, agencies, researchers, and other 
resource entities.

• It is crucial for avian habitat that a plan be 
implemented to reach water storage and treatment 
capacity north of the Lake and in the Kissimmee 
Valley.

Western Everglades

Wood Stork nesting initiated in late February to early 
March—which is late for this region—due to high 
December rainfall that led to higher-than-usual water 
levels through January. While Wood Storks successfully 
fledged chicks from 18 nests at Corkscrew Swamp 
Sanctuary, this year’s nesting effort represented only 

18% of the five-year average for this historic colony 
and <1% of the average annual nesting seen at the 
Corkscrew Colony in the 1960s. The two other Western 
Everglades colonies that have been successful in recent 
years continued to see successful nesting this year, with 
all colonies fledging chicks by late May. With several 
hundred nests each, nest numbers at BC-29 (inland 
Collier County) and Lenore Island (Caloosahatchee 
River) colonies were 24% and 6% higher than the five-
year averages, respectively.
 
The Western Everglades’ Wood Storks once represented 
the largest segment of the South Florida population. 
Unfortunately, land use changes have led to a 
widespread loss of foraging grounds, particularly those 
used early in the nesting season, and a degradation of 
much of the habitat Wood Storks historically occupied. 
Continued efforts to conserve and restore wetlands in 
this region offer promise for improving conditions for 
Wood Storks.

Land use changes and hydrologic alteration have 
accelerated a spread of shrubs into marshes, ultimately 
changing the landscape around the swamp’s old-growth 
bald cypress that may be less desirable for nesting 
Wood Storks. Ongoing restoration of marshes at the 
Sanctuary is setting the stage for improved foraging 
and nesting conditions, but restoration of Corkscrew 
Swamp’s hydrology is critical for long-term success of 
habitat restoration and for improving nesting conditions 
for Wood Storks.
 
 Policy Recommendations

• Advocate against premature de-listing of the Wood 
Stork under the Endangered Species Act. 

• Continue to work with regional partners, including 
the South Florida Water Management District and 
Army Corps of Engineers, to develop a plan for 

The continued trend of little to no 
nesting at the Corkscrew Colony, a 

colony that historically was the largest 
in the U.S., is particularly troubling.  
The over-drainage of the Sanctuary 

and surrounding Corkscrew Regional 
Ecosystem Watershed (CREW) wetlands 
by downstream canals and withdrawals 
for agriculture and public water supply 

has altered this region’s hydrology. 
This hydrologic change, combined with 

regional wetland loss, has reduced 
food available for Wood Storks while 
increasing the vulnerability of their 

nests to predators. 
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reducing over-drainage and restoring the hydrology 
of Corkscrew Swamp Sanctuary. 

• Revisit permitting practices to strengthen protection 
of short-hydroperiod wetlands which serve as critical 
foraging grounds for wading birds early in the 
nesting season. 

• Ensure permitting for land use changes 
throughout the region does not allow alteration 
of the hydrology of remaining wetlands, including 
wetland hydroperiods, timing of inundation, and 
connectivity/flow. 

• Advocate for consideration of climate change 
scenarios in planning projects to ensure they account 
for changing hydroperiods and drought conditions.

• Advocate for burden-shifting policies to ensure 
that water managers and developers are 
required to demonstrate that land use changes 
will not adversely affect hydrology of wetlands, 
hydroperiods, inundation times, and connectivity/
flow. 

• Prioritize short hydroperiod restoration through 
permitting incentives, public funding (such 
as Everglades restoration), and collaborative 
agreements.

• Support the acquisition and restoration of wetlands 
and foraging habitat as well as the conversion of 
appropriate farm fields back to wet prairies and 
other short hydroperiod wetlands. 

Central Everglades

In the Water Conservation Areas (WCAs), 2021 
represents the fourth largest nesting season since 1975. 
Nest numbers (54,408) were 2.1 times the 10-year 

average and 1.6 times the five-year average. White Ibis 
nesting accounted for much of this increase (35,517 
nests), while the annual hydrologic conditions created an 
abundance of prey. In the WCAs, over 50% of monitored 
nests were successful despite how nesting was spread 
out over time among many species. Fifty-eight percent 
of Great Egret nests successfully fledged at least one 
chick, as did 63% of White Ibis, 71% of Wood Stork, and 
88% of Roseate Spoonbill nests. Foraging conditions 
were favorable for raising young, as overall nestling 
success was higher (83-100%) than incubation success 
(61-95%).   

As Roseate Spoonbills, an indicator species for this 
region, move out of the less-suitable Florida Bay, 
scientists have seen nesting in the WCAs increase.  In 
2021 Roseate Spoonbill nesting was two and three times 
higher than the 10- and five-year averages, respectively, 
although changes in survey methods likely also 
increased detection.

Wood Storks, another indicator species, also had nesting 
above the five- and 10-year averages for the area.
Unfortunately, the trend of a steady decline in nesting of 
small Egretta herons continued into 2021, though Little 
Blue Heron nesting did experience its highest nesting 
effort in the last 22 years. These low counts may be 
due to the various challenges of surveying these birds, 
the increased number of Black-crowned Night Herons 
(though their numbers were lower in 2021), and/or 
movement to nest in coastal habitats. 

Policy Recommendations

• Prioritize construction of the Central Everglades 
Planning Project (CEPP) to break down barriers to 
flow in the WCAs by removing more than 25 miles of 
canals and levees.

• Continue prioritizing funding and construction of the 
Everglades Agricultural Area Reservoir to increase 
water management flexibility in the WCAs.

• Increase funding for invasive exotic control to 
maintain critical wading bird habitat, like the Arthur 
R. Marshall Loxahatchee National Wildlife Refuge in 
WCA-1.

• Continue funding and construction support for the 
Broward County Water Preserve Areas.

• Continue construction on the CEPP New Water 
Seepage Barrier wall to move more water in to 
Everglades National Park.

Roseate Spoonbill. Photo: Pixabay 



Southern Everglades

Mainland Everglades National Park

Similar to the WCAs, Everglades National Park continued 
its trend of increasing nesting efforts (35,292 nests) 
in 2021, representing the seventh season in the last 20 
years in which nest numbers have exceeded 10,000 
nests. In addition, the White Ibis colony reached super 
colony size for only the second time since the 1940s, 
which is great news! Other than one Great Egret colony 
site, most colonial wading birds had successful seasons, 
with four colonies having over 1,000 nests, an increase 
from 2020 which had only three colonies with over 
1,000 nests.

Florida Bay and Southern Estuaries

Unfortunately, nesting in the southern estuaries 
remains low overall, following trends in recent years. 
Nest numbers in the southern estuaries were relatively 
stable in three of four locations (Florida Bay, Biscayne 
Bay, Charlotte Harbor). In Estero Bay, nesting efforts 
decreased by 33% compared to the 13-year average, 
reporting its lowest number of recorded nests in the last 
13 years (448 nests). 

Roseate Spoonbill nest numbers in Florida Bay were low 
again in 2021 but nesting on average was initiated earlier 
than in 2020. Nest success increased from 2020, but 
was still only moderate at 52%, while the mean number 
of chicks produced per nest was 1.07.

Sea level rise where Roseate Spoonbills have historically 
found food is likely reducing chick survival when 
parents cannot find enough prey to feed their young. 
By contrast, the higher water levels may be beneficial 
to Tricolored Herons, as surveys indicate they are using 
nesting sites in Florida Bay at relatively high levels in 
relation to the rest of southern Florida.

Policy Recommendations

• Implement the Combined Operational Plan (COP) 
for the Modified Water Deliveries Program, C-111 
Spreader Canal, and South Dade projects, applying 
adaptive management to make changes where 
needed. Remove high and low water constraints 
from the COP. 

• Develop the BBSEER plan that provides regional 
hydrological benefits to both Florida Bay and 
Biscayne Bay that includes backfilling the C-111 canal, 
the incorporation of Bird Drive Basin, alternative 
methods for seepage management, and operational 
flexibility. 

• Ensure optimal water levels in the C-111 Spreader 
Canal Western project by raising water levels at 
S-18C and greatly curtailing dumping water to tide 
via S-197. 

This report was produced in Feb. 2023 by 
Audubon Florida in collaboration with 
South Florida Water Management District, 
University of Florida, Everglades National 
Park, National Park Service, Florida Fish 
and Wildlife Conservation Commission, Ding 
Darling National Wildlife Refuge, Charlotte 
Harbor Aquatic Preserve, Estero Bay Aquatic 
Preserve, Florida Department of Environmental 
Protection, Florida Atlantic University, Palm 
Beach County, Florida State Parks, and Texas 
A&M University.

Find the full 2021 South Florida 
Wading Bird Report at 

Fl.Audubon.org/wading-birds.
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