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Hurricane Wilma benefits mangrove forests at Everglades 
National Park
By Kevin R. T. Whelan and Thomas J. Smith III

We typically view hurricanes as disasters  
that cause extensive damage, particularly to infrastruc-
ture but also to natural areas such as estuaries, 
beaches, and barrier islands. However, hurricanes also 
have ecological benefits, such as dispersing species to 
new areas; thinning forests, which may favor regenera-
tion by specific species; and flushing bays. Addition
ally, in 2006, researchers at Everglades National Park 
(Florida) found that hurricanes added needed sedi-
ments to wetlands, in particular the park’s mangrove 
forests. Along the southwestern coast of Florida, the 
average annual rate of sea-level rise is 0.07 inch (1.9 
mm) per year; mangrove forests can keep pace with 
increasing sea-level rise only if an adequate sediment 
supply sustains the soil elevation relative to sea level. 
Hurricanes can provide a sudden pulse of sediment  

to mangrove communities, which are critical habitat 
for the park’s world-renowned wading bird popula-
tions—the primary reason for the establishment of the 
park. Mangroves also harbor threatened and endan-
gered species (e.g., American crocodile [Crocodylus 
acutus] and West Indian manatee [Trichechus  
manatus]) and are an important nursery for many  
sport fish.

On 24 October 2005, Hurricane Wilma came ashore 
between Cape Romano and Everglades City as a cate-
gory 3 storm, with sustained winds varying from 61 to 
103 miles per hour (98 to 166 kph). Prior to landfall, 
Hurricane Wilma was the third category 5 hurricane of 
the 2005 Atlantic season but became the most intense 
hurricane on record in the Atlantic basin. The National 

Mangrove forests, including the one at the mouth of the Shark River, cover more than 148,000 acres (60,000 ha) in Everglades 
National Park, Florida.
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Oceanic and Atmospheric Administration National 
Weather Service Forecast Office estimated Hurricane 
Wilma’s storm surge to be 16 to 18 feet (4.9 to 5.5 m) of 
water for the mangroves of southwestern Everglades 
National Park. As reported in Natural Resource Year in 
Review—2005, defoliation by Hurricane Wilma was so 
severe that researcher Thomas J. Smith expected that 
the mangroves would continue to die for months after 
the storm.

On 11 November 2005, investigators from the NPS 
South Florida/Caribbean Inventory and Monitoring 
Network and the U.S. Geological Survey sampled the 
storm deposit from Hurricane Wilma at a long-term 
soil surface monitoring site. Varying from 1.2 to 2.4 
inches (30 to 60 mm) thick, the storm-deposited layer 
was composed of very fine marine material (1.2 to 1.6 
inches [30 to 40 mm]) on top of mangrove leaf matter 
(0.4 to 0.8 inch [10 to 20 mm]), which hurricane winds 
had stripped from the trees. Deposition increased the 
elevation of the soil surface by about 1.2 inches (30 
mm). The increase in soil surface elevation from this 
one hurricane was greater than the measured accumu-
lation at the site for the previous seven years. This 
event deposited material that will “combat” 16 years of 
estimated sea-level rise. One year after Hurricane 
Wilma, investigators resampled the layer and found 
that minimal erosion (0.33 inch [8.5 mm]) had 

occurred; approximately 68% of the storm-deposited, 
soil surface elevation remained. This gain keeps pace 
with 10 years of estimated sea-level rise. Additionally, 
numerous fine roots from the mangrove trees now pen-
etrate the storm deposit.

The material deposited during Hurricane Wilma 
should have a beneficial impact on the overall soil ele-
vation of the mangroves of southwestern Everglades 
National Park and will be an important factor for soil 
dynamics in the near future. Additionally, this deposit 
will have a lasting effect on soil nutrients and soil 
hydrological conductivity (how water moves through 
sediment). It may also change mangrove seedling 
recruitment and the burrowing fiddler crab (Uca 
thayeri) community. The ecological outcome of 
Hurricane Wilma in the mangroves of Everglades 
National Park will be the result of the interaction 
between the beneficial effect of the storm deposit on 
soil elevation and the deleterious impacts from large-
scale tree damage and mortality.  n
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In November 2005, investigators sampled the sediment layer 
deposited during Hurricane Wilma (red arrow) and the layer of 
green mangrove leaves stripped by hurricane winds (green 
arrow). Deposition during Hurricane Wilma is helping the man-­­
grove forests keep pace with rising sea levels. The feldspar 
marker horizon (white arrow) is an artificial layer that investiga-­­
tors applied to the soil surface. It is slowly being buried in the 
soil column as sediment is deposited.

The increase in soil surface 
elevation from this one hurricane 
was greater than the measured 
accumulation at the site for the 
previous seven years.


	Natural Resource Year in Review—2006
	Title Page (and publication production information)
	Photograph, Map, Chart, and Epigraph Credits/Sources

	Contents
	Front Matter
	Cover (spread)
	Cover (single page)
	Inside Front Cover
	Title Page
	Contents
	The Year 2006 in Review

	1. Protecting the Integrity of National Park Resources and Values
	Visitor feedback offers invaluable insight for resource managers
	Commons without tragedy: Measuring and managing carrying capacity in the national parks
	Advancing air tour management plans and protecting soundscapes in national parks
	Springs and seeps: Inventories provide data on at-risk wetland resources in Mojave Desert Network parks
	Water quality monitoring assessment of four park units on the Colorado Plateau
	Invasive snail poses threat to endemic species in Greater Yellowstone
	Strategies for saving hemlocks in the imperiled forests of three West Virginia national parks
	Merging ozone, plant leaves, science, and outreach
	Finding balance: Protecting the visitor experience and rock outcrop natural resources at Shenandoah National Park
	Visitor impact mapping monitors the condition and management of Oregon Caves
	EarthCaches at Acadia National Park: Virtual treasure hunts educating visitors on the richness of park resources

	2. Understanding Park Resource Interactions on an Ecological Basis
	Sixty-one eastern parks coordinate forest monitoring
	Twenty-four years of Great Lakes lichen studies provide park biomonitoring baselines
	Aquatic insects inventoried in Appalachian Highlands and Cumberland Piedmont network parks
	Coral reef monitoring offers case study for identifying monitoring assessment points
	Understanding hydrologic links between “river prairies” and other threatened riparian resources of the Cumberland Plateau
	Historical photos and modern sampling provide insights into climate-related vegetation changes in central Alaska
	Understanding biological diversity of nunataks in southwestern Alaska
	Environmental and ecological implications of aggradation in braided rivers at Mount Rainier National Park
	Analyzing the bison genome of Department of the Interior herds
	Determining habitat use and abundance of piping plovers at Padre Island National Seashore
	Hurricane Wilma benefits mangrove forests at Everglades National Park
	Understanding salt-marsh dieback in Cape Cod National Seashore

	3. Alliances for Science: Partnerships and Innovation in Resource Conservation
	Alliances for science provide new knowledge about park resources
	Citizen scientists assist in resource stewardship through Research Learning Centers
	Conserving biodiversity: Bioblitzes focus on the variety of life in the national parks
	Congaree SpiderBlitz
	Fungal Forays at Point Reyes National Seashore
	New bioblitz discoveries in national parks near the nation’s capital
	Great Smoky Mountains Bioquest
	Acadia National Park Bioblitz
	Beetle Blitz at Boston Harbor Islands National Recreation Area
	Canyon country critters discovered at Canyon de Chelly National Monument
	Butterfly Blitz continues to add species at Mammoth Cave National Park

	Science meets history: Cooperative Ecosystem Studies Units create opportunities for innovative collaborations and improved understanding
	The NPS Data Store: Improving resource management through data sharing
	Emergency resource assessments integrated with incident management teams
	Seamless Network pilot project identifies needs and opportunities for the National Park Service to work at the landscape scale
	Parks and refuges sign oceans agreement with National Oceanic and Atmospheric Administration
	Marine reserves attract scientific scrutiny and funds for research
	“Alaska Stream Team” brings hands-on science study to Sitka National Historical Park and Tongass National Forest
	Wildcam Grizzlies: Real-time bear viewing fosters cooperation, collaboration, conservation, and public participation

	4. Taking Action to Protect and Restore Native Species
	Uniting efforts to restore eastern brook trout
	Successful bald eagle program highlights the continued recovery of Channel Islands National Park
	Black-footed ferrets in recovery
	Recovery efforts increase piping plover population at Sleeping Bear Dunes National Lakeshore
	Controlling honeysuckle to restore woodcock habitat
	Control of nonnative plant invasions through efficient partnerships at Assateague Island National Seashore
	Northern Great Plains Exotic Plant Management Team treats record number of acres in 2006
	Fighting cheatgrass and restoring fire regimes at Zion National Park
	Partnering for resource protection in Redwood National and State Parks
	A cleansing on the Missouri River

	5. For the Enjoyment of Future Generations
	Managing natural resources that include humans: A profile of Superintendent Woody Smeck
	From the urban wilds to the wilderness of national parks: SAMO Youth program transforms lives and launches careers
	Planting the seeds of the future: Engaging youth in invasive species eradication
	Citizen concern protects integrity of Hot Springs
	Investing in the future with Bandelier birds
	Monitoring and managing resources in the sea: A profile of Fisheries Biologist Jeff Miller
	Studying the grizzlies at Yellowstone: A profile of Biologist Charles Schwartz
	Making the most of a small park: A profile of Integrated Resources Program Manager Jason Lott
	Park maintenance as natural resource management: A profile of Chief of Maintenance Bruce Hancock
	Protecting air, aquatic, and wilderness resources at Mount Rainier: A profile of Natural Resource Manager Barbara Samora

	Back Matter
	Index
	A–C
	D–G
	H–M
	N–P
	Q–U
	V–Z
	Photograph, Map, Chart, and Epigraph Credits/Sources
	Additional publication information
	Back cover




