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Mangrove in the World 

• Mangroves are various large and extensive types of trees (up 
to medium height) and shrubs that grow in saline coastal 
sediment habitats in the Tropics and Subtropics. 

• Located mainly between latitudes 25° N and 25° S.  

• Remaining mangrove forest areas of the world was estimated 
around 137,760 km² in 2000, and declining since then. 

• Found in 118 countries and territories 



Margomulyo Mangrove Forest, Balikpapan, East Kalimantan  



Characteristics of Mangrove 

Mangroves are salt tolerant trees (halophytes) adapted to live in 
harsh coastal conditions, characterized by: 

• A complex salt filtration system to cope with salt water 
immersion;  

• A complex root system to withstand wave action; and  

• Adaptable to the low oxygen (anoxic) conditions of 
waterlogged mud. 



Margomulyo Mangrove Forest, Balikpapan, East Kalimantan  



Habitat, Vegetation, and Trees 

Mangroves frequently perceived at three different meanings 

• most broadly to refer to the habitat, i.e. mangrove forest 
biome, mangrove swamp and mangrove forest; 

• to refer to all trees and large shrubs in the mangrove swamp; 
and 

• narrowly to refer to the mangrove within the family of 
Rhizophoraceae, or even more specifically just to trees of the 
genus Rhizophora. 



Salinity in the Habitat  

• The mangrove biome, or mangal, is a habitat characterized by 
depositional coastal environments, where fine sediments 
were accumulated in areas protected from high-energy wave 
action.  

• The saline conditions tolerated by various mangrove species 
range from brackish water, through pure seawater (3.0 to 
4.0%), to water concentrated by evaporation to over twice the 
salinity of ocean seawater (up to 9.0 %) 

• The high salinity creates major limitations to number of 
species able to thrive in this habitat. 



• About 110 species are considered ‘mangroves’, in the sense of 
being a tree that grows in such a saline swamp, though only a 
few are from the mangrove plant genus, Rhizophora.  

• A given mangrove swamp typically features only a small 
number of tree species. It is not uncommon for a mangrove 
forest to feature only three or four tree species. 



Dynamics of Salinity Levels 

• High tide brings in salt water, and when the tide recedes, solar 
evaporation of the seawater in the soil leads to further 
increases in salinity. The return of tide can flush out these 
soils, bringing them back to salinity levels comparable to that 
of seawater. 



Plant Adaptation 

• for a plant to survive in this environment, it must tolerate 
broad ranges of salinity, temperature, and moisture, as well 
as a number of other key environmental factors — thus only a 
select few species make up the mangrove tree community. 

• Mangrove plants require a number of physiological 
adaptations to overcome the problems of anoxia, high salinity 
and frequent tidal inundation. Each species has its own 
solutions to these problems. 



Environmental Roles of Mangrove 

• Anoxic sediments under mangroves act as sinks for a variety 
of heavy metal elements (HMEs). The sediments have 
scavenged HMEs from surrounding water.  Therefore, 
Disturbance of mangrove ecosystem may release these HMEs 
within the underlying sediments; thus, creating problems of 
HMEs contamination to seawater and biota living in this 
ecosystem. 



Crab lives at mangrove muddy sediment 



Protecting Coastal Areas from Abrasion 

• Mangrove swamps protect coastal areas from erosion, storm 
surge (especially during hurricanes), and tsunamis. The 
mangroves' massive root systems are efficient at dissipating 
wave energy. 

• However, some expert felt that this role was overstated, since 
mangroves usually develop at coastal line naturally protected 
from strong wave energy. 



Mangrove Forest Protects Coastal Line Near Tarakan, North Kalimantan 



Coast of Belitung 



Fishermen Village, Bajo Tribe, Wakatobi, Southeast Sulawesi 



Mangroves as Habitat of Many Biota 

• The unique ecosystem found in the intricate mesh of 
mangrove roots offers a quiet marine region for young 
organisms.  

• In areas where roots are permanently submerged, the 
organisms they host include algae, barnacles, oysters, 
sponges, and bryozoans, which all require a hard surface for 
anchoring while they filter feed.  

• Shrimps and mud lobsters use the muddy bottoms as their 
home.   

• Mangrove crabs munch on the mangrove leaves, adding 
nutrients to the mangroves muds for other bottom feeders. 



Black Cormorant @ Mangrove Forest, Muara Angke, Jakarta 



Black Cormorant @ Mangrove Forest, Muara Angke, Jakarta 







Soft Shell Crab 



Culture of Soft Shell Crab 



Mangroves is Habitat of Bekantan 

• In Kalimantan, Indonesia, mangrove forest is a habitat for protected ‘bekantan’ monkey 
(Nasalis larvatus). 
 



Adaptations to low oxygen 

• Red mangroves, which can survive in the most 
inundated areas, uphold themselves above the water 
level with stilt roots and can then absorb air through 
pores in their bark (lenticels).  

• Black mangroves live on higher ground and make many 
pneumatophores (specialized root-like structures 
which stick up out of the soil like straws for breathing) 
which are also covered in lenticels.  These "breathing 
tubes" typically reach heights of up to 30 cm, and in 
some species, over 3 m.  

• The roots also contain wide aerenchyma to facilitate air 
or oxygen transport within the plants. 



Pneumatophores (specialized root-like structures which stick up out of the soil) 



Limiting salt intake 

• Red mangroves exclude salt by having significantly 
impermeable roots which are highly suberized (impregnate 
with suberin), acting as an ultrafiltration mechanism to 
exclude sodium salts from the rest of the plant. Analysis of 
water inside mangroves has shown 90% to 97% of salt has 
been excluded at the roots 

• Red mangroves can also store salt in cell vacuoles. White or 
grey mangroves can secrete salts directly from their leaves; 
they have two salt glands at each leaf base (secreted salts 
create white or silvery colors of lower surface of their leaves) 



Limiting water loss 

• Because of the limited fresh water available in salty intertidal 
soils, mangroves limit the amount of water they lose through 
their leaves (transpiration). They can restrict water loss by 
closing of their stomata.  

• They also adjust the orientation of their leaves to avoid the 
harsh midday sun and so reduce transpiration from their 
leaves. 



Increasing survival of offspring 

• In this harsh environment, mangroves have evolved a special 
mechanism to help their offspring survive. Mangrove seeds 
are buoyant and are therefore suited to water dispersal.  

• Many mangroves (e.g. red mangrove) are viviparous, whose 
seeds germinate while still attached to the parent tree. Once 
germinated, the seedling grows either within the fruit (e.g. 
Aegialitis, Avicennia and Aegiceras), or out through the fruit 
(e.g. Rhizophora, Ceriops, Bruguiera and Nypa) to form a 
propagule (a ready-to-go seedling) which can produce its own 
food via photosynthesis. 



Increasing survival of offspring (2) 

• The mature propagule then drops into the water, which can 
transport great distances. Propagules can survive desiccation 
and remain dormant for over a year before arriving in a 
suitable environment. Once a propagule is ready to root, its 
density changes so the elongated shape now floats vertically 
rather than horizontally. In this position, it is more likely to 
lodge in the mud and root. If it does not root, it can alter its 
density and drift again in search of more favorable conditions. 


