
           1 | P a g e 
   

                                                                                                                                          

U.S. Mangrove Forests: 

Threats and Solutions 
March 14, 2018 
EXAMINING POLICY-ORIENTED SOLUTIONS 
FOR MANGROVE FORESTS   

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Ross Hammes 

             

NR 5724: Conservation Ecology 

Dr. Megan Draheim 

Dr. Katheryn Patterson 

Everglades National Park in Southern Florida 



           1 | P a g e 
   

INTRODUCTION: Mangrove forests are a type of intertidal forested wetlands, which are 

forests that are usually wet (Blumenfeld, 2009, p.34). Like all types of forested wetlands, 

mangroves are essential in maintaining biodiversity, protecting coastlands from storms, 

sequestering carbon, and providing value through other ecosystem services. Based on available 

data, it is estimated that approximately 35% of worldwide mangrove area has been lost over the 

course of the 20th century (Millenium Assessment Program, 2005). While mangroves are under 

threat, several policies and practices are proving successful in their restoration. 

BIOME CHARACTERISTICS: Mangrove forests in the continental U. S. are dominated by 

three species: red, black, and white mangroves. These species are adapted to the coastal wetland 

ecosystem and tolerate both salt and fresh water (USEPA, 2018). Red mangrove have uniquely 

adapted to tidal zones and display an arching characteristic prop root system. Moving inland, 

Black mangrove become more prominent. White mangrove trees are found furthest inland and 

see little influence from tides.  

The structural complexity of these predominant trees supports a diverse array of 

terrestrial and marine species with breeding, nesting, foraging, and shelter habitats. According to 

the USFWS, mangrove ecosystems support 1,300 species of animals including 628 species of 

mammals, birds, reptiles, fish, and amphibians,  of which many are listed as threatened or 

endangered, including the loggerhead sea turtle, American Crocodile, Florida panther, and Key 

deer (USFWS, 1999). U.S. mangroves harbor endemic birds, such as the Florida prairie warbler, 

black-whiskered vireo, and the rare mangrove cuckoo (USFWS, 1999). The distinct root system 

of mangrove forests supports a range of aquatic organisms from  prawns, crabs, and fishes to 

tunicates, sponges, algae, and bivalves (Nagelkerken et al., 2008). Even the mangrove debris 

provides habitat for organisms adapted to low light, high salinity, anaerobic, and tidal conditions 

present in the biome’s substrate (Nagelkerken et al., 2008). The range of environmental 



           2 | P a g e 
   

conditions and structural complexity of the mangrove biome creates niches, allowing for a high 

level of biodiversity (Nagelkerken et al., 2008). 

DISTRIBUTION: Mangroves grow along coastal areas in tropical and subtropical regions 

across the globe. The United States. has a  total of 251,293 ha of mangroves, distributed along 

the coasts of Florida (98.1% of total), Texas (1.3%), and Louisiana (0.6%) (Giri and Long, 

2015). Mangroves also occur in U.S. Pacific and Caribbean territories and are an invasive 

species in Hawaii, where they are being actively removed (Hawaii, 2018). While mangrove 

forests are in an overall historical decline, they have recently been expanding in parts of the U.S. 

From 1980 to 2015, mangrove forests in the U.S. increased by 4.3% (Giri and Long, 2016). 

Although some researchers have suspected a poleward expansion of mangroves in the U.S., 

satellite data shows little or no expansion in that direction. Measureable expansion is occurring 

inland, however, in the northern range of the mangrove due to a combination of site-specific 

factors including changing land use and wetland management practices, mangrove planting 

efforts, winter temperatures, sea level rise, and climate effects (Giri and Long, 2016). For U.S. 

territories, Puerto Rican mangrove areas have remained relatively constant at 8,870 ha 

(expansion of  <1%), while mangrove forests in other U.S. territories in the Caribbean and 

Pacific are much smaller and declining (United Nations, 2005).  

ECOSYSTEM SERVICES: Mangrove wetlands support fisheries, provide habitat and 

biodiversity, provide coastline protection for storm surges and flooding, and sequester carbon 

(Mitsch, Bernal, and Hernandez, 2015). In valuing the ecosystems services, Mitsch and 

Gosselink (2015) determined that mangroves provide $193,843 USD in services per ha each 

year. By comparison, they valued nonwetland forests at only $3,800 USD ha-1 yr-1.  Specific 

values for mangrove ecosystem services in the U.S. for fisheries is also high. An assessment of 

fishing resources in mangrove habitat found 70% of sport fishery species and over 90% of 
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commercial fishery species rely on mangrove forest during critical parts of their life cycles 

(Lewis,Gilmore Jr, Crewz, and Odum, 1985).  Florida mangroves are crucial to fisheries and fish 

habitat, with one estimate of over $2,000-3,000/ha for this ecosystem value alone (USFWS, 

2017). 

Mangroves provide coastal protection and stabilization. For example, Hurricane Wilma 

would have intruded significantly further inland without mangroves. One study notes that “... the 

6-to-30-km-wide mangrove forest along the Gulf Coast of South Florida effectively attenuated 

storm surges” from this hurricane; the mangroves effectively reduced the flooded area and 

restricted surge flooding (Romañach et al., 2018).  

Mangroves also provide carbon sequestration as an ecosystem service, and store carbon 

at a greater rate than would be expected from a plant their size through the accumulation of peat 

in their root system. One model estimates that mangroves have at least double the living biomass 

of rainforests (Donato et al., 2011). The value estimate for this service is $13,859/ha –$23,728/ha 

(Romañach et al., 2018). Mangrove ecosystem services can include timber, peat, and medicine; 

however, mangrove losses due to these services are insignificant in the United States, compared 

to other uses (Millenium Assessment, 2005; USFWS, 2017). 

THREAT ASSESSMENT: The primary threats to mangroves are conversion to aquaculture 

and agriculture, land development (which also entails damming and dredging), pollution, and 

climate change. Advances in aerial photography and remote sensing have allowed for 

increasingly accurate estimates of these losses to the mangrove ecosystem (Feller et al., 2017). 

Only about two-thirds of global mangrove forests remained by the end of the 20th century ,with 

a global annual rate of change ranging from 1-3% (Feller et al., 2017). 

Mangroves are one of the most threatened ecosystems largely due to their conversion 

to aquaculture production and agricultural land because of the nutrient rich soil exposed 
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when they are drained (Feller et al., 2017). In addition, the need for land to accommodate for 

human expansion has resulted in an overwhelming amount of developed, urban area 

(Romañach et al., 2018). Land development entails damming, draining, and dredging, which 

also threaten biodiversity as well as pollution and altered hydrodynamics directly and 

indirectly attributable to climate change such as high water causing events such as increased 

storm surges in the short term and sea-level rise over the long term (Feller et al., 2017).  

Pollution to the drinking water is another example of the many ecosystems services 

affected by oil spills and agricultural runoff from the intensified use of fertilizer and herbicides 

during crop production (Romañach et al., 2018). In addition to chemical composition, other 

altered hydrodynamics include changes to ocean circulation patterns, salinity, temperature, and 

even tidal fluxes from marsh impoundment typically used for mosquito control (Romañach et. 

al., 2018). Exploitation of the land paired with unintended adverse consequences ultimately 

threatens species diversity. Codependent ecosystems are healthy ones and if one species’ habitat 

changes and declines, then another loses its food source causing another decline continuing down 

the line (Stone, 2014). The threats to mangrove biodiversity include habitat loss for species such 

as salamanders, frogs, turtles, alligators, and birds. In addition, the introduction of invasive 

species such as plants in the Acanthus genus or the Golden Leather Fern can limit the ability for 

mangrove regrowth (Romañach et al., 2018).  

EXISTING POLICIES AND PROTECTION: Several policies protect mangroves ecosystems in 

the United States. As of 2015, the current policies in place to protect U.S. mangrove habitats 

include National Environmental Policy Act (NEPA), Clean Water Act (CWA), and Coastal Zone 

Management Act (CZMA) (Carter et al., 2015). In Florida, the Mangrove Protection Rule and 

the Mangrove Trimming and Preservation Act are also in place to further inhibit biome 

destruction (Carter et al., 2015).  In 2010, the National Ocean Policy was enacted as a living 



           5 | P a g e 
   

document between multilevel administrations to preserve and protect the value that coastal 

biomes such as mangroves give to the U.S., a promising step in the direction of bipartisan effort 

(National Ocean Policy). These regional and federal policies can preserve mangrove habitat if 

visions are allowed to align and the overall goal is kept in mind. 

SOLUTION--COORDINATE AND STREAMLINE POLICY: Mangrove management policies are 

spread across departments, services, and agencies in federal, state, and local government 

branches.  No unified policy among the levels of government allows for a clean and easy way to 

conserve this economically and ecologically important biome (Carter et al., 2015).The 

involvement of multiple players has led to inconsistencies in conservation and misinterpretations 

of plans and policies (Carter et al., 2015). Streamlining the mangrove conservation movement 

would help to alleviate these policy implementation issues.  Mangrove wetlands also have 

multiscale impacts that and are controlled from the local to national level within the United 

States (Tiner Jr,. 1984). In order for mangroves to be protected for future generations public and 

private entities must coordinate their efforts (Tiner Jr, 1984). 

 SOLUTION--SUSTAINABLE DEVELOPMENT INITIATIVES: As human coastal populations 

increase, boundaries must be kept in order to preserve coastal mangrove wetlands. The Smart 

Growth program is a U.S. government initiative began in 1996 to address issues associated with 

urban sprawl within coastal ecosystems (Carter et al., 2015). By adopting Smart Growth 

practices such as building on existing infrastructure, limiting growth into coastal wetlands by 

setting boundaries, and preserving buffer zones offer resilience against threats that mangroves 

face (Carter et al., 2015). The goal of this program is to create walkable and sustainable coastal 

cities that are in harmony with the landscape. For these goals to be met, however, the initiatives 

must grow beyond the local level. Local, regional, and national ideals must align to become 

successful and preserve these ecologically important ecosystems.  
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SOLUTION--RESTORATION VIA HABITAT IMPROVEMENT AND PLANTING: Early efforts to 

restore mangroves failed due to poorly understood planting requirements and land use constraints 

(Feller et al., 2017). The planting location in the tidal habitat and grading must be correct or 

seedlings will die; nurse species also improve results. Recent efforts have been more successful, 

and include a 12,000 ha restoration effort in Florida’s Indian River Lagoon, as well as additional 

acreage in the Tampa Bay area (Feller et al., 2017). International efforts in Southeast Asia, 

Indonesia, and Bangladesh have shown similar successes. 

SOLUTION--COMMUNITY-BASED ENGAGEMENT: Community-based restoration projects 

also reduce threats to mangroves. Through restoration projects, a local community learns the 

values of intact, functioning mangrove ecosystems. Residents learn how the mangrove roots act 

as a nursery, supporting fishing-based livelihoods. Homeowners discover the protection 

mangroves provide from hurricanes. The International Union for Conservation of Nature 

recommends a six-step community driven restoration guide produced by The Mangrove Action 

Project (MAP), an organization headquartered in Port Angeles, WA (IUCN, 2017). Engagement 

is also a necessary component for those who are typically removed from this ecosystem to obtain 

fundamental connections and gain appreciation for the services mangrove ecosystems provide. 

More people may become interested in mangrove forests through conservation documentaries, 

citizen science programs, photography, and short films on social media regardless of if they ever 

get the chance to experience the ecosystem first-hand.  

SOLUTION--CLIMATE CHANGE MITIGATION: Mangroves are subject to climate change 

threats: sea-level change; extreme high-water events, storm frequencies; and precipitation 

change. Actions can be taken to mitigate these threats and allow for mangrove ecosystem 

adaptation. In response to threats, mangroves are likely to migrate. Space should be made 

available for this potential migration by preserving areas adjacent to current mangrove forests. 
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The health of mangrove ecosystem are also likely to decline in response to climate threats; every 

effort should be taken to decrease human-induced stress to the system. 
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