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The following lesson plan will be used for the discussion of marine plants, beginning at the 

shoreline with the mangrove trees. 

Mangrove trees 

1. What is a mangrove ecology? 

Objectives: 

a. The student will be able to identify the coastal environment common to 

mangrove forests. 

b. The student will be able to identify the climates that are common 

     to mangrove forests.  

2. What are the common mangrove trees of south Florida? 

Objectives: 

a. The student will be able to identify the three species 

of mangrove trees of the south Florida area. 

b. The student will be able to separate the types of mangrove  

 trees by their physical characteristics ( e.g. color of the bark, leaf design and the use 

of pneumatophores ). 

3. Characteristics and methods of survival of each mangrove species. 

A. The importance of mangrove trees with respect to other life forms. 

Objectives: 

a. The student will be able to identify life forms associated with 

    mangrove trees. 

b. The student will be able to identify how the various life forms 

     benefit by their association with the mangrove forest. 

B. The importance of mangrove trees with respect to hurricanes. 

Objective:   

a. The student will be able to explain how mangrove trees protect  

     the coastline of a region from tropical storms and hurricanes. 



     

C. What are the negative effects of mangrove destruction? 

Objectives: 

a. The student will be able to explain how the loss of mangroves 

    affects the physical environment of the sea coast. 

b. The student will be able to identify the various losses of life 

     forms associated with the mangrove forest.  

 

The Mangrove Ecology 

The mangrove ecology consists of an environment of many extremes that eliminate the 

existence of most plant forms.    The ecology centers around 

the shallow coastal waters of a tropical or subtropical ocean.    Plants are 

subjected to extreme conditions of salinity, temperature and tidal changes 

of the ocean.  If a tree is to survive in the mangrove ecology it must have the 

capacity to eliminate salt from its system, as the build up of salt will kill most 

plants.   The occurrence of ocean tides will subject trees to various depths of 

salt water or brackish water.   During high tide tree roots may be completely 

submerged under salty water.   Trees must have a means of obtaining oxygen  

for respiration and carbon dioxide for photosynthesis.    The roots of the mangrove trees are in 

an anaerobic environment of mud and sand, that seals    out  oxygen and other atmospheric 

gases.   These problems facing trees in the mangrove ecology has caused the development of 

tree zones, nearer or further from the salt water.  Having the ability to survive in this ecology 

has  

the advantage of reducing competition with other plant species, that cannot 

tolerate this harsh environment. 

 

Common Trees of the Mangrove Ecology 

In the south Florida area only three species of trees are classified as mangroves. 

These are the red mangroves that occur in the greatest depth of water, black 

mangroves that occur in shallower water and the white mangroves that grow 

furthest from the salt water.   The red mangrove trees are identified by their 

curved roots, reddish colored bark and large green leaves with a five to six inch 

length.   The red mangrove trees have the ability to extrude salt through pores 

on the bottom of each leaf, which is washed away by rain water.   The red  



mangroves also use a " sacrificial leaf" that is filled with excess salt.  The leaves 

turn yellow and fall from the tree eliminating the salt.  The propagation of new 

trees is by a long, rooted seed that floats along the coast, until it anchors in 

shallow mud or sand.  

Black mangrove trees have smaller leaves than the red mangroves, black-colored 

bark and vertical stick-like structures called pneumatophores.   Salt is extruded through the 

pores located on the bottom of each leaf.   Rain water washes the  

from the leaves and the salt is eliminated from the tree.   The pneumatophores 

have a stick-like appearance and project vertically from the roots of the black 

mangrove tree.    The pneumatophores allow the tree to take up oxygen from the 

atmosphere, as the roots are commonly under salt water and anchored in  

anaerobic mud.     Small seeds are produced by the tree for the propagation 

 of new trees. 

White mangrove trees are located furthest from the salt water and are identified 

a lighter colored bark and an oval-shaped leaf, commonly displaying a notch at the end of the 

leaf.   White mangroves extrude excess salt through pores located 

on the bottom of each leaf.  White mangroves trees produce small seed that  

bring about the development of new trees. 

The Importance of Mangroves with the Esturary Ecology  

Mangrove trees produce many tons of mangrove leaves that bacteria decay into   

nutrients for plants and animals.    Various species of crabs, shrimp and lobster a 

feed on the decaying leaves.   The mangrove roots provide a surface of attach- 

ment for oysters, sponges, barnacles, algae and bryozoans.   Mangrove roots also 

trap drifting algae, sea grass and drifting sand.     The dense root system is a  

protective environment for small fish, lobsters and crabs, making it difficult for  

larger fish and birds to feed on the smaller life forms.   Mangrove trees also provide nesting 

and roosting areas for many species of birds. 

In addition to providing food and shelter for various animals, mangroves preserve 

the coastal environment with their dense root system.    Large waves that could 

cause excessive shoreline erosion are reduced in size and energy as the waves 

make contact with the mangrove roots.   Mangroves are one of the best forms of 

shoreline protection from the storm surge of tropical storms and hurricanes.  

 



Mangrove Food Web and Biodiversity 

The food web of the mangrove ecology begins with sunlight for photosynthesis by the 

mangrove trees.  Photosynthesis produces sugars as a source of food for the 

mangrove trees.   The roots of the mangrove trees collect drifting mud and sand, helping to 

preserve the mangrove environment.  Mangrove roots also provide a  

surface of attachment for oysters, barnacles, algae and bryozoans.     

Each year thousands of leaves fall from the mangrove trees into the brackish waters and 

bacteria begin to feed on the leaves, producing  a source of food for crabs, fish, shrimp, 

oysters barnacles and fish.  The dense concentration of mangrove roots also provides a 

protective shelter for small fish, crabs and shrimp from food searching birds and larger fish.  

Many juvenile fish, lobster and shrimp begin their lives around the protective mangrove roots, 

with the mangrove roots acting as a protective nursery for the developing life forms.    

The branches of the mangrove trees provide a place for nesting and roosting 

birds, while crabs, shrimp, small fish and oysters become food for the birds  .In 

addition larger fish frequent the mangrove roots looking for the smaller fish, shrimp and crabs 

as a source of food.   

Historical and Cultural Impacts of Mangroves 

Mangroves are native plants to Florida extending from south Florida to Cedar Key 

along the Gulf of Mexico and to Cape Canaveral on the Atlantic coast.   Looking back in the 

history of south Florida, mangrove trees were not always appreciated. 

The negative view of mangroves developed through a lack of an understanding of the 

importance of the mangrove ecology.  The early residents of south Florida considered 

mangrove trees as a problem.   Mangroves were viewed as swamps filled with mosquitos, 

blocking the view of the coastline.  

The development of south Florida by man has caused several problems for the  

mangrove ecology.   When canals were dug or existing canals were dredged the 

sand, mud and rock was placed along the canal bank.   Mangrove trees commonly 

growing along the canals had their roots covered by the sand and mud, smothering the roots 

and killing the mangrove trees.    Furthering cover- 

ing of the mangrove roots occurred as rain washed the piles of dredged  

sediment further into the mangrove forest.    As development of the  

coasts occurred mangrove trees were cut down and buried under rock 



and sand.  In addition, other mangroves were killed by a blockage of 

the natural flow of water through the mangroves. 

The development of the coasts of Florida continues today and there 

has been a steady decline of the mangrove forests.    New communities 

have continued to dredge and fill the coastline.  Mangrove trees have 

been cut down to improve the scenic view of the ocean, with the recent  

cutting of mangrove trees in Miami-Dade County as an example.  In 

other parts of Florida bays and harbors have been further developed at 

the expense of the mangrove forest.    The current decline also includes 

the blockage of the natural water circulation, in an attempt to control 

mosquitos.  Man-made herbicides and fire have also killed mangrove trees. 

Natural forms of mangrove elimination have also occurred in south Florida. 

Mangrove trees are tropical trees and south Florida is a sub-tropical environ-ment, 

occasionally suffering frosts and even an occasional snow fall.    Cold temperatures kill many 

species of tropical trees including mangrove trees.     

A second natural hazard to mangrove trees is the hurricane.   Strong  

hurricanes may shear the limbs of a mangrove tree and break down the 

tree trunk.    In addition, the storm surge washes out sand and muds from  

the roots of some mangrove trees, while burying the roots of other mangrove 

trees and smothering the roots. 

The Ramifications of Mangrove Habitat Loss 

The loss of the mangrove ecology has many negative results.    The mangrove 

trees and their extensive root system are a primary protection for the coast during a 

hurricane.    Without the protection of the mangrove roots holding the sand and mud, a much 

greater degree of coastal erosion will occur.  Bird watchers that appreciate the many species 

of birds that frequent the mangrove trees, would loose a major benefit.  The loss of birds not 

only affects local residents, but also many tourists that visit the south Florida area. 

The loss of the mangrove trees also takes away the natural nursery of many 

marine species.    This loss involves a major percentage of the sports fish and 

commercial species of fish and lobsters.  Once again the tourist are affected 

and south Florida is affected by the potential loss of tourist dollars.   The loss 

of commercial fish and lobsters affects the commercial fishing and lobstering 

industry, reducing the amount of profit made by the fishing industry and  



reducing the number of south Florida residents employed in this industry. 

 

Governmental and Grass Roots Organizations Protecting Mangroves 

Governmental agencies that are involved in the proteacting of mangrove include:             

1. The United Stated Department of Environmental Protection. 

2. The Department of Environmental Regulation of the state of Florida. 

3. The Florida Department of Environmental Protection. 

4. The Miami-Dade Department of Permitting, Environment and  

Regulatory Affairs that manages the “Biscayne Bay Environmental 

Enhancement Trust Fund”. 

5. Everglade National Park and Biscayne National Park.  

Non-governmental organizations involved in mangrove protection include: 

1. The Mangrove Action Project an international group protecting mangroves. 

2. The “Plant-A-Fish”organization that plants mangrove trees. 

3. The Audubon Society. 

4. The Sierra Club. 

  and  

5. The National Parks Foundation 

 

 

 

 

 

 


