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Abstract 
Mangroves are various kinds of trees up to medium height and shrubs that grow in saline coastal 
sediment habitats in the tropics and subtropics. With their roots submerged in water, they thrive in 
hot, muddy, salty conditions. They are extremely important to our own well-being and to the 
health of the planet. This review reveals mangroves as important ecosystems that provide a wide 
range of goods and services to human communities living in coastal areas in various ways. Direct-
use values include revenues from timber and values of other products such as honey from bee-
keeping. Indirect-use values relates to the ecological functions performed by mangroves, such as 
global geochemical cycling, the protection of agricultural areas, and the provision of spawning 
grounds for fisheries. Option values refer to the direct or indirect use of these ecosystems in the 
future. Existence values arise because individuals derive satisfaction from knowing that the 
ecosystems exist, and will continue to exist for future generations. Despite their critical 
importance, mangroves are disappearing at an alarming rate around the world. There is urgent 
need for conservation of mangroves which entails sustainable development/restoration and 
management that calls for the integration of three crucial dimensions which include the following: 
socio-economic dimension of restoration strategies, ecological/environmental dimension of 
mangrove restoration and governance dimension that underline the importance of policies and 
institutions for effective governance of mangrove ecosystems. It is therefore essential to adopt 
workable conservation and management measures to restore degraded mangroves to ensure 
sustainability of mangroves man’s use. 
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Introduction 
The word 'Mangroves'' refers to a group of plants which may actually belong to several 
families (species that distinctly belong to their own evolutionary group). The term 
therefore indicates an ecological rather than a taxonomical (scientific classification) 
grouping – the species are not related (Super User, 2014). Mangroves are plant 
communities of the intertidal coastal zone in the tropics and subtropics. These trees, 
shrubs and herbs have developed morphological, physiological and/or reproductive 
strategies adapted to the harsh saline, waterlogged and anaerobic environmental 
conditions (ITTO, 2012; Baba et al., 2013). 
 
They are unique plants because of their ability to grow in unstable tough environments. 
Mangroves are unique because they are able to thrive in areas where the water is poor in 
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oxygen content, in salt water, in fresh water and in brackish water (a mixture of salt and 
fresh water). Mangroves are fast-growing trees taking several years to reach up to 25 
metres when they are fully grown (Super User, 2014). Mangrove species can be 
categorised into true mangroves and mangrove associates (Selvam,2007; Wang et al., 
2011). True mangroves are exclusive species, which are adapted to the mangrove habitat, 
and do not extend into other terrestrial plant communities. Plants that occur in the coastal 
environment and also within mangroves are considered as mangrove associates or non-
exclusive species. 
 
Globally wetlands are considered as one of the most prolific and life supporting 
ecosystems. The complex interaction between water, soils, topography, micro-organisms, 
plants and animals make wetlands the world’s most productive ecosystems (Barbier 
et.al., 1997). Mangroves are multiple-use bio-diverse wetlands in the ecotone between 
sea and land. 
 
Mangroves form a distinctive ecosystem composed of peculiar plants, animals and micro 
flora and fauna commonly found along sheltered coastlines, shallow-water lagoons, 
estuaries, rivers or deltas in the tropics and sub-tropics where they perform important 
socio-economic and environmental functions (Hema and Indira, 2015). A vast majority of 
human population who live in coastal areas depend on local resources for their livelihood. 
The mangroves are sources of highly valued commercial products and fishery resources 
and also are sites for developing a burgeoning ecosystem. The mangrove forests provide 
wide range of materials for human sustenance ranging from fuel-wood collection to 
fisheries. The life of mangrove inhabited coastal areas depends on various goods and 
services provided by mangroves (Walton et al., 2007). 
 
Types of Mangroves 
Mangrove wetlands are normally classified into six types on the basis of the geophysical, 
geomorphological and biological factors. They are (a) river dominated, (b) tide 
dominated, (c) wave dominated, (d) composite river and wave dominated, (e) drowned 
bedrock valley mangroves and (f) mangroves in carbonate settings (Thom, 1984). The 
first five types of mangrove wetlands can be seen on coasts dominated by terrigenous 
sediments (shallow marine sediment consisting of material derived from the land surface) 
whereas the last one can be seen in oceanic islands, coral reefs and carbonate banks. Of 
the seven types of mangroves, three are most dominant, the red, black and white types. 
 
Red Mangrove (Rhizophora mangle) 
The Red Mangrove – also known as the “Walking Tree”  – can be identified by the trunk 
roots which have a reddish colour to the bark. They have shiny deep green leaves which 
are lighter on the underside. The leaves measure 1-5 inches in length and are broad and 
blunt at the tip. Their prop roots – arching out from the trunk and the branches, produce 
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additional roots and give the tree the appearance that it is walking into the water 
(Mangrove Garden Foundation, 2010). 
 

 
 
Plate 1: Red Mangrove 
 
The Red Mangrove is used for fuel wood but its most common and important use is in the 
leather industry as its bark is peeled and tannin is extracted, which is used as a dye. 
Presently, there are synthetic alternatives being used in countries such as Brazil, in order 
to preserve their mangroves which are an important part of their own sea defence. In 
Guyana, the Guyana Forestry Commission will develop a harvest management plan to 
ensure this species is conserved and used in a sustainable manner (Super User, 2014). 
 
Black Mangrove (Avicenniagerminans) 
Black Mangroves are larger and taller than the Red and White Mangroves. They are 
easily identified by their roots which are specialized to take in oxygen. The roots look 
like tubular bristles which stick out vertically and trap oxygen for its oxygen-starved root 
systems. This species of mangrove generally grows in areas where the soil is saturated 
with water (without the pneumatophores) which act like a diver’s snorkel (Mangrove 
Garden Foundation, 2010). 
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Plate 2: Black Mangrove 
 
The bark of a Black Mangrove is dark. The leaves are shiny dark green on the top, 
oblong and pointed at the tip. The undersides of the leaves are a dull green colour 
with short dense hairs (glands) which excrete salt. The leaves serve as a back-up 
system for removal of the Black Mangrove of the salt that has not been excreted by 
the roots. Black mangroves produce seeds in abundance which occurs throughout 
the year. The seeds are viviparous in nature, meaning their seeds germinate while 
still being attached to the parent tree. This species regenerates and coppices well 
and can therefore be managed under a coppice system, which is an even-
agedsilvicultural system for which the main regenerationmethod is vegetative 
sprouting of either suckers (from the existing root systems of cut trees) or shoots 
(from cut stumps).The Black Mangrove is used for fishing poles, charcoal, and in 
the production of honey, as the mango blossoms give the honey a unique flavour. 
Because the wood gives off an intense heat, it is especially prized for burning clay 
from which bricks are produced and used in road building (Super User, 2014). 
 
White Mangroves (Lagunculariaracemosa) 
According to Mangrove Garden Foundation (2010), white Mangroves are usually found 
at higher elevations than the red or black mangroves and can easily be identified by their 
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leaves which are light green in colour, approximately 3 inches long, rounded at both ends 
– often having a notch in the tip. At the base of their leaves, where the leaves meet the 
stems, you will find two bumps. These bumps are glands which excrete the salt found in 
the water. The main use of the White Mangrove is for fishing poles, tool handles and as 
wood for fences (Super User, 2014). 
 

 
 
Plate 3: White Mangrove 
 
Uses of Mangroves 
Mangroves are important ecosystems that provide a wide range of goods and services to 
human communities living in coastal areas. The array of benefits derived from 
mangroves as shown in table 1 includes wood and non-wood forest products, fisheries, 
recreation, ecotourism, bio-filtration, coastal protection, and carbon storage and 
sequestration (Spalding et al., 2010). 
 
Wood Products from Mangroves. 
One of the most common uses of mangroves is as a source of wood (Spalding, 2004; 
Walters et al., 2008; Spalding et al., 2010). The two most widespread uses of mangrove 
wood are for fuel and construction. The harvest of mangroves for fuel wood is 
widespread throughout the tropics. Coastal communities in many tropical countries 
continue to rely heavily on mangrove wood for domestic consumption, and commercial 
markets for mangrove fuel wood and charcoal are well established. 
 
Baba et al (2013) reported that mangrove wood is strong, durable and rot-resistant, and 
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that they are well suited for construction purposes. The extraction of poles is mostly for 
the construction of houses and fishing stakes. Mangrove poles are in great demand as for 
building and road construction. When piled into the ground, they are extremely resistant 
to rot under subterranean anaerobic soil conditions. Mangrove timber is also used for the 
construction of houses and boats. In addition to wood for fuel and construction, 
mangrove wood has been an industrial source of pulp for manufacturing rayon, 
cellophane and paper (Baba et al., 2013). 
 
Non-Wood Products from Mangroves 
Mangroves are also an important resource for a wide range of non-wood forest products 
(Spalding, 2004; Walters et al., 2008; Spalding et al., 2010). The mangrove palm 
(Nypafruticans) is commonly used for the production of thatch, beverage, sugar, alcohol 
and vinegar in Southeast Asia. Production of mangrove honey is an important economic 
activity in countries such as Bangladesh, Vietnam, Cuba and Guyana. Mangrove foliage 
is used as fodder for camels and cattle, notably in Pakistan, the Middle East and India. 
Harvesting of mangrove bark for tannin as dye remains a viable economic activity in 
countries of the Asia-Pacific region. Mangrove species with medicinal properties are also 
harvested as herbal remedies by coastal communities in some countries (Baba et al., 
2013). 
 
Table 1: Summary of uses of mangrove and other coastal plants, and their products 
Use Wood product Non-wood product 

Traditional Fuel wood Thatches 
 Charcoal Cigarette wrappers 
 Poles Sugar, wine and vinegar 
 House construction Foods and beverages 
 Boat and canoe building Wine additives 
 Fishing stakes Dyes and tannins 
 Shrimp and fish traps Fodder and forage 
 Wood carvings Honey and wax 
 Decorative wood Handicrafts 
 Wood ash Brush and fern parks 
 Charcoal ash Fish poisons 
   
Recent Woodchips Herbal remedies 
 Pulp and paper Vegetable supports 
 Wood vinegar Hedges and bio-fences 
 White charcoal Ornaments and souvenirs 
 Briquettes Fodder for dairy cattle 
  Hides for hunters 
Source: Baba et al., 2013. 
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Economic Importance of Mangrove 
According to Hannekeet al., (2012), mangrove ecosystems are valuable both 
economically and ecologically, offering a considerable array of ecosystem goods and 
services. They are vital for the wellbeing, food security, and protection of coastal 
communities worldwide and are also rich in biodiversity. In environmental economics, 
the Total Economic Value (TEV) of a natural resource such as a mangrove ecosystem is 
considered to comprise two main sources of value: use value and non-use value 
(sometimes referred to as passive use value). Often, option value is added as a third 
component (Frank  and Pieter 1997). The different goods and services provided by the 
mangrove ecosystem can be decomposed into use value and non-use value. 
 

The direct use values are fisheries, fodder, medicinal and similar uses and the indirect use 
values are expressed in terms of protection against high tides, coastal erosion, tsunami 
waves and similar natural catastrophes (Table 1). The non-traded nature of the indirect values 
makes its valuation rather difficult or underestimated (Hema and Indira, accessed 2015). 
 

Table 2: Classification of Total Economic Value (TEV) of mangrove ecosystem 

 Use Values  Non-Use Values 
 Direct Use Option Indirect Use Option Indirect 
 Value Value Value Value Use Value 
 Fuel wood Nutrient sink Protection Preserving Biodiversity 
 Fisheries  Human nutrition against future for future conservation 

  income Tsunami waves generation 
provision of spawning 
grounds for fisheries 

 Fodder Flood control Protection   
  Timber  against future   
   Tsunami waves   
 Medicine Breeding and Protection   
  nursery ground against future   
  for fishes, Tsunami waves   
  crustaceans    
 Honey Shoreline Protection   
  protection against future   
   Tsunami waves   
 Tannins Storm protection Protection   
   against future   
   Tsunami waves   
 Recreation & Micro climate cyclones   

 Aesthetic stabilization 
global geochemical 
cycling   

 Roofing and Water 
protection of 
agricultural areas   

 Thatching purification    
 material     
Source: Hema and Indira (accessed 2015).  
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Wetlands provide humans directly and indirectly with ranges of goods and services, 
including staple food plants, fertile grazing land, support for coastal and inland fisheries, 
flood control, breeding grounds for numerous birds and fuel from peat (Nguyen et al., 
accessed 2015). 
 
Direct use value 
Direct-use values as shown in table 2 include revenues from timber and values of other 
products such as honey from bee-keeping. The benefits from wood and fuel-wood 
sources from the processes of periodic thinning and extraction are derived from 
observations in local market. Near shore fisheries among mangroves are well documented 
and of critical importance to numerous communities, but many large-scale fisheries, such 
as commercial offshore shrimp fisheries, are also highly dependent on mangroves as 
nursery or breeding grounds (UNEP, 2011). Mangroves provide rot resistant, high value 
timber and excellent fuelwood which has been harvested in sustainable forestry 
programmes in some countries for over 120Years (Hanneke et al., 2012). 
 
Indirect use value 
Indirect-use values, or ‘functional’ values, relate to the ecological functions performed by 
mangroves, such as global geochemical cycling, the protection of agricultural areas, and 
the provision of spawning grounds for fisheries is shown in table 2. Mangrove forests 
serve as highly effective global carbon stores and sinks. Alongside their living biomass, 
mangrove soils are carbon-rich, sequestering carbon over millennial timescales. In many 
settings, mangroves act as a form of natural coastal defence: reducing erosion, attenuating 
waves and even reducing the height of storm surges. Over the long term, they can also 
help build or maintain elevation in the face of rising seas (Hanneke et al., 2012. 
 
Option value,  
Option values of mangrove ecosystems refer to the direct or indirect use of these 
ecosystems in the future. Option value (OV) refers to an individual's Willingness To Pay 
(WTP) to preserve the option of using a good in the future (Frank and Pieter, 1997). 
Option value is the expected value of the information on the benefits of an asset, 
conditional on its preservation enabling an increase in the stock of knowledge relevant to 
the utilisation of the asset. A frequently evoked example of quasi-option value is 
associated with genetic resources: for example, the future value of pharmaceuticals 
developed from plant materials as shown in Table 3.  
 
Existence values 
Mangrove ecosystems are also valuable in terms of non-use values, which may arise 
because individuals derive satisfaction from knowing that the ecosystems exist, and will 
continue to exist for future generations (existence and bequest values)  (Sathirathai and 
Barbier, 2001). Existence values relates to the value of environmental assets irrespective 
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of current or optional uses. Empirical measures of existence values based on donations to 
conservation organizations or on to the contingent valuation method, suggest that these 
can be a significant element in total economic value, especially in contexts where the 
asset has unique characteristics or cultural significance. 
 
Table 3: Direct and Indirect Products from Mangrove Forests 

Direct Products Direct and Indirect Products 
Uses Products Source Product 

  Fish  (many species) Food  
Fuel Firewood for cooking, heating  Fertilizers 

 Firewood for smoking fish   

 Firewood for smoking sheet rubber 
Crustaceans  (prawns, 
shrimp, crabs) Food 

 Firewood for burning bricks   

 Charcoal 
Mollusks  (oysters, 
mussels, cockles) Food 

 Alcohol   
  Bees Honey  

Construction Timber for scaffolds  Wax 

 
Timber for heavy construction (e.g., 
bridges) Birds Food 

 Railroad ties  Feathers 

 Mining pit props  
Recreation (watching, 
hunting) 

 Deck pilings   
 Beams and poles for buildings Mammals Food 
 Flooring, paneling  Fur 

 Boat building materials  
Recreation (watching, 
hunting) 

 Fence posts   
 Water pipes Reptiles Skins 
 Chipboards  Food 
 Glues  Recreation 
     

Agriculture Fodder 
Other Fauna  (e.g., 
amphibians, insects) Food 

 Green manure  Recreation 
     

Paper 
Production Paper of various kinds 

  

     
Foods, Drugs 
and Beverages Sugar 

  

 Alcohol   
 Cooking oil   
 Vinegar   
 Tea substitutes   
 Fermented drinks   
 Desert topping   
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 Condiments from bark   

 
Vegetables from propagules, fruit or 
leaves 

  

 Cigarette wrappers   

 
Medicines from bark, leaves and 
fruits 

  

     
Household Items Furniture   

 Glue   
 Hairdressing oil   
 Tool handles   
 Rice mortar   
 Toys   
 Matchsticks   
 Incense   
     
Textile and 
Leather 
Production 

Synthetic fibres 
Dye for cloth 
Tannin for leather preservation 
Packing boxes 

  

 
 
Source: Samina, 1999. 
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Table 4: Mangrove Goods and Ecosystem Services 
 Provisioning Regulating Supporting Cultural  

      Natural processes that    

 Goods and products Natural processes maintain other ecosystem Non-material benefits  
      services    
Services Examples Services Examples Services Examples Services Examples  

         Beautiful 
scenery and 
landscapes 

 
Forest 
Resources 

Construc-tion Carbon Provide Nutrient Maintain 
nutrient 
flows 
in surround-
ing 
air, soil, and 
vegetation 

Aesthetic  

material, 
food, 

Storage and high rates Cycling   

   fuel, tannins Sequestratio
n 

of carbon    

   and resins, (‘Blue sequestratio
n 

    

   Orna-
mentals, 

Carbon’) and storage     

   fodder        
Fisheries Fish, shrimp,  Flood Soil Roots Educa-

tional 
Research/  

   Crusta-ceans,  Regulation: Stabilizatio
n 

constrain 
water 

 education/  

   and other  Protects  movement 
and 

 training  

   marine 
species 

 against  trap 
sediments 

 opportuni-
ties 

 

     storms, 
floods, 

     

     and 
tsunamis 

     

Genetic 
Resources 

Wild species 
& 
genes used 
for 
animal/ plant 
breeding/ 
biotechno-
logy 
derived from 
mangrove 
species 
products 

Coastal Erosion 
Control: 
Contri-butes 
to wave 
attenuation 
and 
stabilization 
of 
soils 

Primary Organic 
matter 

Recreationa
l 

(Eco)-
tourism 

 

Protection Production produced  (boat tours,  
     through  Board-

walks, 
 

     photosynthes
is 

 bird 
watching, 

 

       sport fishing,  
       kayaking 

etc.) 
 

         
         
          
Biochemicals/ 
Medicines 

Commer-cial 
and 
traditional 
medicines 
from leaves, 
fruits, barks 
and other 
materials 

Water 
Regulation 

Water 
catchment 
and 
ground-
water 
recharge 

Oxygen 
Produc-
tion 

Oxygen 
release 
during 
photosynthes
is 

Heritage 
and 
Spiritual 

Local 
communi-
ties 
place 
cultural 
and spiritual 
values on 
mangroves, 
e.g. 
mangroves 
are 
worshipped 
in Shri Shiva 
Nataraja 
temple 
in India 
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    Biofiltration Extraction 
of excess 
nutrients 
and 
removal of 
pollutants 
from 
surrounding 
water/soil 

Provision 
of 
Habitat 

Critical 
habitats 
(e.g., nursery 
grounds) for 
a 
wide array of 
flora and 
fauna 

   
        
        
        
        

        
         
 
Hanneke et al., 2012. 
 
Conservation of Mangrove 
The conservation of genetic diversity is both a matter of insurance and investment. This 
is necessary not only to sustain and improve production in agriculture, forestry, 
horticulture but also to keep future options open and as a buffer against harmful 
environmental change (M.S. Swaminathan Research Foundation 1994). 
 
Despite their critical importance, mangroves are disappearing at an alarming rate around 
the world. Human development, industrial activity, and aquaculture are rapidly replacing 
these salt-tolerant trees and the ecosystems they support. Many mangrove habitats have 
been lost globally because of direct conversion to urban and industrial spaces, 
aquaculture ponds, residential areas, ports, tourist resorts, and agricultural land. The 
magnitude of impact varies from region to region but a common denominator is that 
planners typically view mangrove forests as a low-value space and most decisions are 
made without sound knowledge of the value of keeping mangrove habitat intact versus 
converting it to other uses (Hannekeet al., 2012). 
 
When we destroy the mangroves, not only do we destroy the ecosystems that function 
naturally, we also lose the free services mangroves provide us with and have to pay to 
replace them. If the mangroves are destroyed, there will be ecosystem degradation and 
species endangerment, and loss of wetlands. Declines in fish and wildlife population, 
floods, problem in water quality will also occur. Thus there arises need to conserve 
mangroves. With the realization of the loss of inherent mangrove goods and services due 
todegradation a lot of measures have been undertaken in order to reverse the trend 
(Joseph et al., accessed 2015). 
 
Measures to adapt in the Conservation of mangroves 
i. Afforestation (distinct conservation effort) 
ii. Legislation (including laws and policies) 
iii. Monitoring and Surveys (land and aerial) 
iv. Protection (including conservation, parks and reserves development, etc.) 
v. Soil conservation. 
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Figure 2: Mangrove restoration: Socio-Economic, Environmental and Governance 
Dimensions 
Source: Nanda (accessed 2015) 
 
 
According to Nanda, (accessed 2015), the process of sustainable development/ restoration 
and management of mangroves calls for the integration of three crucial dimensions which 
include the following: First, the socio-economic dimension of restoration strategies helps 
the local communities to build up and strengthen their livelihoods.  
 
Second, the ecological/environmental dimension of mangrove restoration strategies 
signifies the increasing importance of mangroves as a ‘bio-shield’ against the threats 
emerging from climate change and its induced environmental consequences.  
 
Third, the governance dimension underlines the importance of policies and institutions 
for effective governance of mangrove ecosystems. This dimension essentially sets out the 
way in which mangrove restoration practices are implemented at the grass roots level and 
the extent to which the restoration activities promote joint action as well as co-ordination 
between the various actors, like the state, the local communities and non-governmental 
Organization (NGO). 
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Conclusion 
The literature review points to a growing recognition and use of the numerous products 
and services provided by mangrove ecosystems. It is therefore essential to adopt 
workable conservation and management measures to restore the deforestated mangroves 
to ensure sustainability of mangroves man’s use. 
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