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MANGROVES FOR ENGINEERS
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What are mangroves?
They are an association of plants and animals that live in
the intertidal belt of tropical and sub-tropical coastal areas
around the world.

Where are they found?

They grow in the low lying areas along the marine coasts
that are regularly inundated by sea or brackish waters and they
flourish along deltas, estuaries and coastal lagoons protected by
coral reefs, sand bars or other structures from the direct action
of waves and coastal currents.

What is their structure?

The dominant elements of the mangroves are the trees that
grow up to 30m in height and many form a very dense closed
canopy. Many other plants and many species of animals are also
typical or even exclusive of the mangroves. The waterways, the
soil and the air complete the picture. The local topographical
and hydrological characteristics, the type an chemical
composition of the soils and tidal regime determine the type of
mangrove ecosystem that becomes established at any given place.

How do the mangroves live?

They are biologically highly productive ecosystems but they
are also very fragile ecosystems easily pushed out of ecological
balance if any of the environmental parameters are changed
abruptly or drastically.

What do the mangroves produce?

Timber, charcoal, thatching, roofing and screening
materials, fibers, poles, dyes, chemicals and much animal and
also some plant food. Above all, they create an environment
favourable for animal life. The mangrove ecosystem is appropriate
for non destructive aquaculture because it produces abundant
particulate and dissolved nutrients. the nutrients are carried
out at sea and enrich the coastal waters; mangroves trap and
consolidate sediments brought by river waters, they provide
coastal stabilization and land accretion, they function as a
screen against winds and waves and protect the land behind them
against typhoons. No other plants will grow where mangroves grow
and none other can form a similar ecosystems. There are about 80
species of plants that are exclusive to the mangroves of the
world.
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What

What

can mangroves do for engineers?

coastal stabilization and accretion;

production of fibers, matting and building material, such
as poles, timber for ship and house-building, non rotting
fence material;

production of chemicals like charcoal and coal tar, dyes,
rotenone and insecticides, tannin and other flavonoides,
sugar, alcohol, acetic acid ete.

production of honey, fodder for animals and occasionally
vegetable food for humans; crabs, shrimps, oysters and
other molluscs and fish. They provide the best
environment for brackish water aquaculture in cages,
rafts and mangrove lined ponds etc.

provide nursery areas for shrimp and fish that migrate

into the mangrove areas from the sea when they are young
and return to the sea when nearing sexual maturity. They
are also growth areas for crayfish and fish that
reproduce in freshwater upstream and migrate to the
brackish water of the mangroves in their young stages
because of the abundant food that they find there.

can engineers do for mangroves?

- facilitate the process of coastal accretion by building

groins but never building sea-walls; always allowing for
free tidal fluxes when building roads parallel to the
coastline; never use mangroves as garbage dumping areas.
Agricultural engineers can rationalize planning and
harvesting techniques;

Never dam creeks or rivers in the mangrove area;

Build structures for cage fisheries and forms of captive
fisheries that will not obstruct water flow or require
the destruction of mangrove forest; such structures
should not obstruct the migratory routes of aquatic
animals. Traditional methods are the best and modern
scientific knowledge should be applied to improve on
such methods.

cooperate with biologists in all enterprises of
silviculture and aquaculture. Work on genetic improvement
of particularly useful plants, such as some palm trees
and grasses. Observe traditional wisdom of mangrove
dwellers.

Cooperate with the tourist industry by establishing
mangrove biosphere reserves and marine parks causing
least disturbance to the ecosystem. Promote cultural
tourism.

build elevated walkways, tree houses and platforms in
the mangroves and promote boat trips in limited numbers;
provide silent boating at sunset and night; provide
demonstration oyster and algal culture beds; organize
illustrated talks on mangroves for the general public;
promote cottage industries based on mangroves, such as
materials dyed with mangrove dyes, potted mangroves as
bonsai etc.

WHATEVER IS DONE, IT MUST ALWAYS BE BORNE IN MIND THAT THE
MANGROVES SHOULD BE PRESERVED AND USED IN A SUSTAINABLE MANNER AS
AN ECOSYSTEM.

THERE ARE NO MANGROVES WITHOUT THE FOREST AND THERE IS NO
MANGROVE FOREST WITHOUT THE ECOSYSTEM.
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Table Utilization

of mangrove species

Species

Uses

Acanthus ilicifolius and A. ebracteatus

Acrostichum aureum

Aegiceras corniculatum and A. floridum

Avicennia spp.

A. marina

A. alba

A. officinalis

Bruguiera spp.

B. cylindrica
B. gymnorrhiza and B. sexangula

Ceriops spp.

C. tagal

Fruit'pulg used as blood purifier and
dressing for boils and snake bites; leaf
reparation for relief of rheumatism.
eaf juice as hair preserver.

Litter for cattle and root thatching.
Fiddleheads edible.

Poor firewood, bark as fish-poison.
Common fuel for charcoal burning
especially where firewood is in short supply.

Inferior firewood, rough walling, fuel for
brick and charcoai._Widel¥ used as cure for
thrush. Resin and ointment from seed applied
to ulcers and tumours. Bark used for treat-
ment of skin parasites and gangrenous wounds.
Green manure.

Young leaves as vegetable, supports bee
colonies.

Bark and seed contain fish-poison, resinous
exudate used_ in birth-control, seed ojintment
relieves smallpox ulceration, seed believed
to be toxic.

Seeds and seedlings eaten. Honey manufacture.
Usgd for charcoal. Salt extraction from wood
ash.

Bark for tannin, poles, charcoal and fire-
wood, fuel for brick and charcoal burning.

Firewood and timber.

Fishing stake. Radicles as vegetable. Eye
medicine from fruit. Scent from knee-roots,
condiment from bark. Adhesive from bark.
Fruit chewed as betel substitute.

Bark for tannin and dyes, fuel for brick
and charcoal burning.

Timber, firewood, tannin, good quality of
dxes, Bark dgcociion said to stop haemor-
rhage. Adhesive and net protection from bark,

batik and mat-making.
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(continued)

Species

Uses

Cerbera manghas

Excoecaria agallocha

Heritiera littoralis
Lumnitzera spp.
Nypa fruticans

Oncosperma tigillaria

Rhizophora spp.

Scyphyphora hydrophyllacea
Sonneratia spp.
S. alba

S. caseolaris
S. ovata

Xylocarpus spp.

Rubbing with fruit to ease rheumatism.
Seed contain a medicinal oil. Bark and sap
contain a purgative.Derris heterophylla

Paper pulp. Sap and wood purgative. Sa
yi%édspff;h pg}son. Matcﬂaogg, boxes,pfire—
wood .

Boat-building. Timber, firewood, Ground
seeds said to cure diarrhoea. Sap poisonous.

Timber, poles. Poor firewood. Decoction of
leaves said to be used for thrush.

Leaves for thatch, young leaves for cigarette
wrapping, sap for sugar, alcohol and vinegar.

Piles, house posts, flooring, fish stakes.
Flower added to rice as_seasoning, fleshy
fruit preserved, terminal buds for vegetable.

Timber, fishing stakes, piles, pit props
firewood, charcoal, tannin., Decoction o

R. mucronata bark said to be used for haema-
toma, diarrhoea, dysentery, leprosy, .
proproot-bark and fruit sap as mosquito
repellent. Wine from fruit. Honey from nectar.

Fence posts, tool handles, firewood.
Planking, boxes, walling boards and firewood.

Fpor.timber and firewood. Pheumathophores as
ishing floats, leaves for cattle food.

Fruit eaten. Sap as skin cosmetic. Leaves can
be fed to goats. Produces good pulp.

Fruit edible, also _used for sprain poultices.
Fermented julce said to check haemorrhage.

Timber (X. moluccensis highly friced), poor
firewood. Furniture. Tannin, Oil from .
seed for illuminant and hair. Bark decoction
for cholera. Pencils. Roots as natural
carvings.

Cited from S. Aksornkoae (1987)
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. Eymnorrhiza and B. sexangula

Ceriops spp.

C. tagal

Cerbera manghas
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