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What are mangroves?

Mangroves are a group of woody plants that occupy
the inter-tidal zone, the area between the foreshore
and seabed that is exposed to the air at low tide and
submerged at high tide. These salt-tolerant plants
occur in tropical and sub-tropical coastal areas and
range in size from small shrubs to tall trees with
complex food webs that provide a wide variety of
valuable services.

Mangroves dominate 75% of the tropical and sub-
tropical coastlines between the latitudes of 25°N and
25°S or higher latitudes around the equator (Figure
1). They are a tropical species that do not develop
well where the average temperature is less than
19°C or higher than 42°C. Temperature fluctuations
greater than 10°C are also not well tolerated by these
species.

Mangrove species can be categorised as follows;
true mangroves — species that are found exclusively
in the inter-tidal areas and mangrove associates —
species that are found in both inter-tidal areas and
other freshwater wetland areas.

Zonation of mangroves
As the type of coastal environment changes, the

mangrove species found in a particular area also
changes. This leads to the formation of zones of

Introduction to mangroves
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vegetation dominated by one or more species.
Species distribution depends on:

1. Type of soail

2. Salinity of soil water

3. Strength of tidal currents that help to disperse

plant seeds
4. Microtopography and flooding patterns
5. Presence of seed eating herbivores.
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Conditions required for growth of
mangroves:
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and plant growth. Light also affects flowering
and germination of seeds.

Temperature: Temperature is of importance
to plants with respect to processes such as
photosynthesis and respiration. Increase in
temperature in coastal areas also increases
the amount of water lost from a plant thorough
transpiration.

Fresh water: Plants obtain freshwater from soil
and in the inter-tidal zone but, soil contains salts
which cannot be used by mangroves. Obtaining
freshwater is therefore a major obstacle to
growth in this area.

Oxygen content in soil: Oxygen in soil is required
for root respiration, which is the process through
which energy is produced for root growth and
nutrient and water uptake. Both air and water
occupy the space between soil particles. During
high tide, these spaces within the inter-tidal
soils become filled with water and this reduces
the air content, limiting the oxygen available for
the plants.

Stable soil and soil texture: The inter-tidal zone
experiences constant movement of water
because of tidal changes, which, in turn, affects
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the stability of the soil. Because of this, the
soil cannot support the plants and is therefore,
unsuitable for plant growth. The size of soil
particles has been shown to affect the zonation
of plants. Species of Rhizophora favour soil with
greater clay content while species of Bruguiera,
Avicennia and Lumnitzera occur mainly in sandy
soils.

¢ Availability of freshwater for seed germination:
Seeds need to absorb large amounts of
freshwater before germination. Therefore, the
lack of freshwater in the inter-tidal zone is a
major set back for seed germination.

Factors affecting mangrove growth and
survival

Plants in the inter-tidal zone have to adapt to changes
in the flow of freshwater, nutrients as well as to
marine influences such as sea-level rise and salinity.
Salinity has been recognised as a major factor that
determines the health and distribution of mangrove
forests. Most mangrove species achieve their best
growth in brackish conditions where the salt content
is 10-20 ppt (parts per thousand).

A reduction in freshwater entering a mangrove
area may have a negative impact on plant growth,
as salinity and toxicant levels in the soil may rise
due to poor flushing. When rivers are dammed for
reservoir construction, hydro-power production and
irrigation, there is a drastic reduction in the amount
of freshwater reaching estuaries.

Another factor that determines species composition
and abundance in mangroves areas is the presence
of seed eating herbivores, such as certain crab
species.
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Aquatic pollution may reduce plant metabolism
which, in turn, affects their primary productivity and
the amount of nutrients produced for coastal food
webs.

Mounds built by mangrove fauna such as the Mud
lobster (Thalassina anomala) act as a barrier to the
water flow within the mangrove area, altering the
hydrology and flooding patterns which, in turn, affect
the nature of mangrove soils.

Adaptations of mangrove flora to inter-tidal
conditions

Inter-tidal zones are unfavourable for plant growth
due to the low levels of oxygen, high salinity and
frequent tidal fluctuations. The diversity of mangrove
flora and their high productivity is due to the various
morphological and physiological adaptations that
these plants have developed to cope with such
conditions.
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Tides and the inter-tidal zone

Tides, the rise and fall of the Earth’s ocean surface,
are the result of the forces of the sun and moon
acting on the Earth. There are centrifugal forces that
are created due to the spinning of the Earth around
its longitudinal axis. They have the same magnitude
and direction at all points on the Earth’s surface.
There is a gravitational force exerted by the moon,
but this force varies in magnitude and direction
as the moon changes its position relative to that
of the Earth. The net result of these forces is the
tide-producing force which causes two rises in the
oceans in line with the moon. Therefore, the shores
experience two high and two low tides during a
24 hour period (Raffaelli and Hawkins, 1999).

Around new and full moon, the sun, moon and Earth
form a line. When this happens, the tidal forces due
to the Sun reinforce those of the Moon causing the
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Figure 1: Creation of spring and neap tides by the
interaction between lunar and solar tides
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tide's range to be at its maximum. This is called a
spring tide, from the verb ‘to jump’.

In contrast, when the Moon is at its first third
quarter, the sun and moon are separated by 90°
relative to the Earth. At these times, the forces of the
sun partially cancel the forces of the Moon. During
these times, the range of the tide is minimum and
is called a neap tide (http://en.wikipedia.org/wiki/
Tide).

The gravitational pull by the sun too leads to sea
level changes but their magnitudes are relatively
small as the sun is about 360 times further than the
moon from the Earth. These sea level changes are
called solar tides, while those that are caused by
the moon are termed lunar tides.
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1. Adaptations to anaerobic and unstable soil
conditions

Mangrove soils are generally low inoxygen. Asaresult,
most mangrove species have developed special
roots known as breathing roots or pneumatophores
that grow upwards above the soil surface (Plate 1.1).
These roots contain a large amount of aerenchyma
tissue that consists of cells that have air spaces
in which to store oxygen. Pneumatophores also
contain pores — called lenticels - that maintain an air
passage with the atmosphere, allowing oxygen to be
transported to the root system below the ground.

There are four types of breathing roots:

- Stilt type breathing roots as seen in Rhizophora
species (Plate 1.2)

- Pencil type breathing roots as seen in Avicennia
and Sonneratia species

- Knee type breathing roots as seen in Bruguiera
and Ceriops species

- Plank or ribbon type breathing roots as seen in
Xylocarpus species

When breathing roots are blocked with sand or
stagnant water, they are unable to take in air. In such
cases, species such as Avicennia produce from their
stems tufts of breathing roots that resemble normal
pneumatophores. Sometimes, these grow as high as
2-3 m above ground level.

Because the tide is constantly changing in the inter-
tidal zone, the soil on which mangroves grow is not
stable. Some Rhizophora spp produce branched,
looping roots that arise from the trunk and lower
branches. These roots are known as prop roots. As
the tree ages, the main stem loses its connection to
the ground and the former prop roots appear more
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stilt-like and such roots are known as stilt roots.
The stilt roots improve the stability of the tree by
providing support in the soft, unstable mud and also
aid in aeration as they are exposed to air.

2. Adaptations to salinity

Change in tide also results in daily changes in salinity.
As all mangrove species are not equally tolerant of sail
salinity, this is an important contributor to mangrove
zonation. Avicennia marina is found in most areas
due its wide range of salinity tolerance and can be
found in soils with salinities as high as 90 ppt.

Mangrove species have developed mechanisms to
extract freshwater from saline water, sediment and
soil. They control the salt content within their tissue
through a combination of exclusion, accumulation
and excretion processes.

Management of salt content in the plant body is
important because excess sodium can be toxic.
Mangrove plants growing along the seashore are
salt tolerant and during the course of their evolution,
they may have developed specific genes essential
for salt tolerance. Salinity tolerant genes have been
identified from the roots of the mangrove plant,
Bruguiera cylindrica.

Salt exclusion: Species of Rhizophora, Bruguiera and
Ceriops are able to remove excess salts through a
process of ultrafiltration which takes place in the
root system.

Salt secretion: Species of Avicennia, Aegiceras and
Acanthus are salt secretors. They have specialised
salt glands on the surface of their leaves through
which salt is removed through deposition on the leaf
surface.
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Salt accumulation: Mangroves such as Excoecaria
and Sonneratia accumulate salt in their cells or make
other chemical compounds that are useful to maintain
osmotic balance during the uptake of water.

Mangrove plants have also adopted numerous
methods to cope with high tropical temperatures that
increaseloss of water fromplants. Adaptationsinclude
having a waxy exterior layer (cuticle), restricting the
opening of stomata to prevent water loss through
transpiration and possessing a thick epidermal cell
layer in the leaves to prevent temperature build up
in the inner tissues of the leaves where physiological
processes occur.

3. Adaptations to avoid unfavourable conditions for
seed germination

The primary impediments for seed germination in the
inter-tidal zone are the lack of a stable substratum,
fresh water and the presence of salt.

Plant embryos require oxygen to germinate. Vivipary
and cryptovivipary (Plate 1.3) are reproductive
adaptations that mangroves have developed to
overcome the low oxygen content available within
mangrove ecosystems.

Vivipary is the condition where the embryo grows first
through the seed coat, then out through the fruit wall
while still attached to the parent plant. This condition
is found in Bruguiera, Ceriops and Rhizophora
species.

Cryptovivipary refers to the condition whereby the
embryo grows through the seed coat but not the
fruit wall, before it splits opens. This is exhibited by
Aegiceras, Avicennia and Nypa species.
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4. Propagule dispersion by tidal currents

Coastal processes such as tidal changes and
currents affect propagule dispersal and control
mangrove distribution within an area. For instance,
Nypa fruticans is a mangrove species that occurs
only on the western and southern coasts but not on
the eastern coast of Sri Lanka. Low current velocities
and large distances between suitable habitats on
the east coast make dispersal difficult and therefore
natural establishment of this species is impossible.

Dispersal and distribution of mangrove plants also
depend on the weight of the propagules. Because
the strength of the tides around Sri Lanka is low,
the currents created are weak, and are not able to
distribute larger and heavier propagules, such as
those of Rhizophora mucronata. Instead these are
established along the water-front of lagoons and also
along tidal creeks that bring water into the mangrove
areas. The lighter seeds of Lumnitzera racemosa and
Excoecaria agallocha are carried to more landward
positions.

Mangrove fauna

Mangroves contribute to habitat diversity in coastal
areas by supporting a variety of fauna such as birds,
reptiles and mammals. In addition there are also
many micro-organisms.

Organisms can be categorised as aquatic organisms
or visitors (those that depend on the ecosystem for
food, shelter, resting). Accordingly, insects, spiders,
reptiles, birds and mammals are visitors, while most
species of molluscs, crustaceans and fish are aquatic
organisms.
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Adaptations of mangrove fauna to the inter-tidal
conditions

Mangrove fauna are exposed constantly to the air
during low tide, and this could cause them to dry
out. Most aquatic organisms are adapted only to
absorb dissolved oxygen from water for respiration
and exposure to air deprives them of an important
source of oxygen.

Additionally, aquatic organisms depend on water to
obtain food and for reproduction (for release of their
spermatozoa, eggs and dispersal of larvae).

Mud-skippers (Periophthalmus koelreuteri) (Plate 1.5)
are able to survive out of water and obtain air directly
from the atmosphere through a moist gill chamber in
which their gills are located. This gill chamber contains
both water and air. The tissue within the cavity can
absorb oxygen from the air as long as it remains
moist, so it functions like a primitive lung. However,
the mudskipper must return periodically to the sea to
refill the water in its gill chamber. Their pectoral fins are
muscular and function rather like primitive legs, while
their pelvic fins are modified into disc-like suckers. The
suckers enable them to cling to the roots and trunks
of the mangroves, where they can remain motionless
and almost invisible for long periods of time.

Bivalves, Crustaceans and Gastropods (Plates
1.6,1.7,1.8) possess solid exo-skeletons that prevent
them from drying out during periods of exposure
to air. These animals are able to breathe air from
the atmosphere and feed on micro organisms and
detritus found in the mud and in parts of mangrove
trees. Mangrove crabs burrow into the soil to avoid
salt water and predators, while both crabs and
gastropods are able to move along tree trunks to
avoid being flooded by saline water.
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A build-up of salt concentration in the soil is another
problem that animals living in the inter-tidal zone
experience. Soil salinity has been observed to
exceed 50 ppt in some areas during low tide. Rain
that falls during this time may reduce soil salinity,
while evaporation, especially in dry coastal areas,
may further increase salinity beyond tolerable levels.
Most marine organisms are unable to withstand
large salinity fluctuations, as they are only adapted to
the minor changes that occur in the sea. Many crab
and gastropod species are able to cope with salinity
variation through osmoregulatory mechanisms that
regulate salt levels in the body. As a result, these
species are seen to dominate the fauna of mangrove
ecosystems.

Microorganisms

The mangrove environment provides a unique habitat
for microorganisms such as bacteria (including of
actinobacteria) and fungi. Microorganisms play an
important role in relation to decomposition of organic
matter and contribute to nutrient cycling in these
ecosystems. Nitrogen fixing cyanobacteria (blue-
green algae) have been found to occur in association
with A. marina roots and in the rhizosphere of
mangrove plants.

Fungi growing in mangrove areas are also key
agents in breaking down fallen dead plant matter
and therefore in nutrient cycling.
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sL0s omdsailemed  @QueonHpeEdaimg.  gleeaied
sL6fle0 BLbOumdan Hlw  LTHOESEHHES LWL HEW
Simed  BFaUML WSInlgLImaIITGW. 2 Leded o (e
WL LEBISMNS & BUUGSSHIngW  LNTFTTeENF FImoHass0
QUTM(PEDMBET 261 TH 2 _6UTHETMOUTEOTST  LOTMEVIL 68T

Qu(mLo6TEY Y2u(CH LoMMILD B&505CrTLOUTL B
BaRIE6T PHHIICUTSSInQUISTES eleNBIGHH@IDerT. G H6r
AleM6EUTS,  HEWILED  SHTOUJ  GL6eSUISO(LPDHMENLOEH6YT6HT

AlVRIBDIHMNS HEBD CFNGHHIUSTE BbFH SREIRIGH6IT
Qaflweumadeiment.
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usleflwr  (oefGarmiudeflur o (uL) WO UkESH
Gurmelin HIW BB EHBG ~BEWILED HTOUTF  (GlD6D
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Bzl UBTTHBHMS bHHmMDTEN LSS50 GHTLTLIE
(WpHBWLDTET UAURIQSHTETNM HIHT SBIS BT SpDHMIGUSHIL 6IT,
AHHF  Gelweed(penmenioseailet Bumagmd@ FipmdlHE@LW
umiseiadeaper. A marina GeuTaEpLaIb WLHMID HERIL 60
FTougmisener Goul STRISULE@ID Renewihdl MBS F6i
uHsge06vment (BeL-LUFMF  DIGOBT)
BLOUNIUFSTEHS STl ML (BeTeng.

& Germusiefluim
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Figure 2: Global distribution of mangrove areas
Ozes0 2: 6ERIMBE WEENEI BeEHDR OXSEB
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(Source: UNEP World conservation monitoring centre and international society for mangrove ecosystems NGM maps)
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Figure 3: Distribution of mangrove areas in Sri Lanka
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Adaptations of mangrove flora to inter-tidal conditions
DD G ¢c® DEIS HBBOGSO DD gxdbo®
DODIIOLHSG&SHMmLUTTE HMVMOEEHHE BMILD STouFelahHar RengFalTssLd

@) (b)

2z \

Pneumatophores of Avicennia marina
Avicennia marina ®@ & @dd &3 / Avicennia marina e ep&aGeuisei

Stem »¢ san®h

anaerobic soil conditions.

Pneumatophores and abnormal adventitious roots to cope with

&t) OBSS @S 6830 gxdbo® § MHEdo 8J
STHOOD LOGWT HleNEVMDBEDHL T RSHHIIBLITUBNEG cLpFaHBouTHETHLD
oiFTHTFewIoTen @Lbwrmll nbg Geumsend

Water Level &6 @00®
Bfed LD

Radial root &6 83 oumyGeuit

(d)

Knee roots of Bruguiera cylindrica
Bruguiera cylindrica ®@ ¢ @3 / Bruguiera cylindrica @e (wpmisred Geuiseit
/ |

/

Water Level &x6 ®30®
miflest LD

Plate 1.1
(a) Breathing roots of mangroves, (b) pneumatophores of Avicennia marina, (c) knee roots of mangroves and (d) knee roots of
Bruguiera cylindrica (M. D. Amarasinghe)
(a) @6 &  (b) Avicennia marina ®@ E@gdd 83 (c) &8e3 @3 (d) Bruguiera cylindrica ®@ 563 83 (8. 8. g®680®)

(@) ®miLed Hreugmisaien seuraGeuiser () Avicennia marina@en cp&aGeuiisel  (C) HeWIL6D HTeuTmISHaTeT (LPLPBIHTEO Gouaber
(d) Bruguiera cylindrica@est (p1pmismed Geuiiaen (6. 1g. ioymis)

Plate 1.2 :

Stilt and prop roots of Rhizophora (Vimukthi Weeratunga)
Rhizophora ®@ ®0t &% 86t @F (DS BOo®)
Rhizophora @en 10eving opmmid SHTEIGGeuTesi

(elpsgd aijgimis)



Plate 1.3

Viviparous seeds of (a) Ceriops tagal (M.de Silva), (b) Bruguiera
gymnorrhiza (Vimukthi Weeratunga), (c) cryptoviviparous seedlings of
Aegiceras corniculatum (Vimukthi Weeratunga)

S@RQS es: (a) Ceriops tagal ®8. ¢ BAEN), (b) Bruguiera gymnorrhiza (8858
Bomom), gBd) SRS Des: (c) Aegiceras corniculatum (B8wS BOmo®)
Fougiomen elengsen (a) Ceriops tagal — (end 1e.fleveur) (b) Bruguiera
gymnorrhiza (@wasd eirgimis) (C) Aegiceras corniculatum@est wewmEeugiomest
aensse (awsd aiygimis)

Plate 1.4

Green heron (Butorides virescens) perching on the
prop roots of a Rhizophora plant.

- (Vimukthi Weeratunga)

Rhizophora =86t 8D @i® B0 ) B5E) DI G
(Butorides virescens) - (D88 Bomo®)

Rhizophora sreuysden HrmiEGeuTset L5
SWTEHGESW usems grer (Butorides virescens)

- (eead eiygims)

Mangrove fauna
DD PED S
SHEMIL6D SHTeUJLD

Plate 1.5

Mudskipper (Periophthalmus
koelreuteri)

- (de Silva & de Silva, 2006)
DeBemNd) (Periophthalmus
koelreuteri)

- (¢ B3 &® & 83, 2006)

Bamm ewva@ui (Periophthalmus
koelreuteri)

- (o Heveur wOHMID © Heveur 2006)



Plate 1.6
Bivalves found in mangrove

ecosystems Cockles (Anadara
4 granosa) - (M.(ge Silva) Crustaceans found in mangrove ecosystems - Mud lobster (Thalassina anomala) - (M. de Silva)

D@ BB6 5E0BOE crH0 DEH@ID 8dBd sEO8DE MO e WEEOBHmDS - B eSO (Thalassina anomala) - (®®. ¢ Bc))
ed® DS HEWIL6D HTOUT (WeMDenod6iled sreuiiiLBL SrsHCweiser - (elb.o Hsoeur)

(Anadara granosa) - (®8. ¢ 8ge)
SHEWIL 6D ST6UT

@106 (LPEMMENLOS6TTED
STEIILBL  @(H6UTEV6 6T
fuser (Anadara granosa)

- (61b.le HleOeum)

Plate 1.8

Plate 1.7:
Gastropods of mangroves (Faunus alter)
- (M. De Silva)
DERI® B @redeNeesIENDS (Faunus alter)
- (98. ¢ 83)

FeWILe0 FHTeugmiseien s&HH0STOITLOUTLH (Faunus alter) 16
- (611D, 10 Feveur)
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Distribution of mangroves

Mangrove areas in Sri Lanka cover less than 0.01%
of the land area, approximately 12,000 ha in extent
(Table 2.1 and Fig. 2). They are restricted to a narrow
belt around estuaries and lagoons of the island’s
1700 km-long coast. Except for a few large mangrove
areas such as Kala Oya estuary and Rekawa lagoon,
the others are situated close to highly populated
towns such as Negombo, Chilaw and Galle. The
largest mangrove area in the country exists on the
northwestern coast around the Puttalam Lagoon.

District

[ o mmIes)

LML L_LD

Colombo / emne® / Gamapiby

Gampaha / ®8es® / sibuanm

Puttalam / g552@® / ygsenid

Mannar / ®5end® / westemmit

Kilinochchi / 88288 / defOprés)
Jaffna / cnesencs / wmpliumesid

Mullaitivu / @@88 / wemevsse,
Trincomalee / §26m0@0 / &mCsTamiomen
Batticaloa / @250 / wi Léseniiy
Ampara / &80 / suburenm

Hambantota / ®@8@s3emm0 / ambumbEsmLenL
Matara / @0 / w1gsemmn

Galle / @@ / smed

Kalutara / ®®s0 / s@nggienm

Total / &2 / Gurssbd

@6UmBImMBUNED  FH6UITL 60

Mangrove areas / ®6E@® $ee®

Mangroves in Sri Lanka

SHTAUT (G LDEVILIGO(LPEDMENLDSHEIT

26ENEI® e5cB0®

B @oed DEEN@® &6 D®EKS 6e9. 12,000 e5@%N £56E&®GEM
B0 4o god (XD 2.1 ©® dzs6 2) D6 6D BB
a®gnecs’ 0.01% O gi)n. F8) EDBex 8.8. 1700 s@#n E®
6DOEB0eE 6830 ®) WEY MHED BEEGOR R SGOO
8@ . DG 6@36 ®) Almd DEED DS @6
BnE & @D Be® BHBGE BTeOSDO 665ty eE®
FBHEBS 5BBE BHED, HE@OD ¥ MEBR D& HBHOORO
PESDD BB &, @omed BmIE® WEENEID HEEHEH
DBRE® 6D06EH 5D wEd BD) BB gro.

630w &S DEIBB/6H.
Salt Marshes / @®@» ®®dt
2 QI &F&ILLBI6VBISEIT

Ecosystem Area / ha

HEWIL6D SHTeUTL L& B6iT

39 =
313 =
3,210 3,461
874 5,179
770 4,975
2,276 4,963
428 517
2,043 1,401
1,303 2,196
100 127
576 318
7 -
238 =
12 -
12,189 23,137

BEMIL 6V SHTeUJmIEeTeT Lbidb(H

@ReUEIMBUTD  HEWILED  BTOUT  UGHB6T  BlevliLGHuTseo
0.01%&@LD GHmmeuTes el TemisHlsd SiemieeneuTas 12,000
CansELTem) SILSGHETDT (DI Leuenewt 2.1 wHMID 2 (B
2). simal SoussHer 1,700 &5, senons  HenyGUITYSHH6s
QuUTRIG(EmBmeT|D, LCsuflaemeruyd S&oHl  @GEEW
AULWISAM G 6N S (BLLBGSSLILIL(HeTerme. H6VIT Q@uim
QuERIG s HmId Gysmeu &L Befl Gumeim @ v umflw
HEWIL 6L SHTeUTL LGHH6T LMPBHIS60TSH, HTOSTIOLOL, SeVTLILD,
wpmid sTed Gumen o wiTeuTen FansOHTENSEH6N CEBT6uvIL
UL QETRIBEHSEG DIHED Slened  DHEDLOHSHIET6NE.  [BTL Q6D
o eiten sl Quflw BirssTenwl LGH LssHend sLBeoflenwis
Gl oL GunGs smICUTTSHHN HeveyHaing).

GLalwe MLl LG/ Cams
Lagoons and Estuaries / @@ ) ®0e®5c
&L BovflaEmid, QUITEIG (LPHEIBEHLD
3,442
39,119
3,828
11,917
45,525
9,233
18,317
13,628
7,235
4,488
1,144
87
158,017

Table 2.1: Extent of mangrove and salt marsh areas in the coastal districts of Sri Lanka (CCD, 1986, Kanakaratne et al, 1983)
D®D 2.1 & @otned 6DOERE) ESHDmOE ®etI@® &@FE ) @D DROIDB Bet® (600G todidsn 6ceNVMEBBND, 1986 DOtENOTH 58 HOS & 1983)
il Leusnent 2.1: @evmienasulen SenyGwimy el LEiseied SeiLed SHTeuy wOHMID 2 euf Fgiiy Beol uGdseler alevgyemd (CCD, 1986 semsygen, wnepmGwimt, 1983)
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Mangrove flora DEENDID ®RD 36O SEUIIL 6D SHT6UTANGILD

Qevmimauled  OQrsswors 20 QeIBIGmend QST
9 6U0T6eMLOWIT 60T H6BITL60 STEUJ IS EHLD (SILL6uenesot
2.2), 23 &HWIL6L SHTeUJD emewihd SEIBISEHD LS|

A total of 20 species of true mangroves (Table 2.2) &Rz wethE® Jecs 20w (DQRD 2.2) &) WEENEI® PED
and 23 mangrove associate species (Table 2.3) have  Je&® 236 & @168 WENE@® &1 PO 48 DO

been recorded in Sri Lanka. O B g (Od 2.3). QauwtiuL Geieme.

True mangrove species 230z WEEN@ID DeB® D GUIEHLOWITEN HEWIL 6D SHTEUT S6UBIGB6IT

Scientific name / 8exsi®m Sinhala / 8om@ Tamil / ee®g @ / Distribution / 588w / umis®

00 / ellghepmens Quui MOG / fmsend Lo

Very common true mangrove plant species / @ @50 90 &8 65tz eth@® D665 / 10sl QUITHIEUTET 2 _6IeNLOUITET SHETILED STeu) G6mIH6NT

Avicennia marina O] S6TT6ITT In all mangrove areas / 8©Eg® ®eENE@I® SeEGORE / FH60 SHILD STEUTILGHS6

Bruguiera gymnorrhiza B3 ®ethd = Wet coastal areas / 605 @806 60065 5ec@d@ / 7y smyGumyl ugdsei

Excoecaria agallocha [TG) SHlsveom In all mangrove areas / 8@ 6@ SeEGOR / 5560 HERILD SHTeUFLILIEGHB6

Lumnitzera racemosa OB HILCTSHmS In all mangrove areas / 8cg ®6ENED &eE®OE / FH0 SMIL6 STEUFLILIGHE6T

Rhizophora mucronata ®®®EENDS SHEU0TL_6D Western, southern, south western and south eastern coasts / c#n, 080, SOHE®,
BHemD 6DOeB0DE / Cmg, CenE, Oz GomnE, O HwdHE HMFEUITTEISET

Rhizophora apiculata ODetd SHEU0TL_6D Western and southern coasts / em#n 6008 gee® / Giome, 05NE SmyGUTTEISsT

Sonneratia caseolaris B &levrent Wet zone coastal areas / 653 ®@esed 6DOCRD 86c® / Ay eausdw &myGWITyl LGHs6r

Common true mangrove plant species / @5 o0 @eR® €5tz DEEN@ID G2 / QUTSHIEUTET 2 _IIENIOWITET HEIL6D HTeU] S6IBIS6IT

Acanthus ilicifolius >0 9BB® psirefl Disturbed inter-tidal areas / meth@®» 9050 a8 asot-ce® ®@dE / CaThsyaLBGSSILILL
auDMILOUHESGSBSHmLulleoren L@ d®e6i

Aegiceras corniculatum BSDeENS Goudleld s eientm All mangrove areas in low abundance / 8xg 6D0e800E, &f) BDBOGES 5e8d &8 / Gmmbhs
Benmeleome Foe0 HWILED STeugll LiGHH6i

Avicennia officinalis RIS e Sporadically on western coastal areas / e ®@sed 606g el eSS e / GonE samyGWmyL
uGHsaied Halsz Blowdlam

Bruguiera cylindrica OFmethd = Abundant in Kala oya estuary / ®@®s ®06®36( dxe d®6ecs / &6 @uim QUIEIGWeSHH DUMNSTEIZ

Bruguiera sexangula Owethd = Sporadically in the wet zone / 62z5@BG DetN@D 3BE306HES eSS XD / Ay awsH Halss Hapdamna

Ceriops tagal ODEENS 10T 32 (o)) All mangrove areas in low abundance / 86g Deth@® H6eGOE, DIBBND / GMMbHS Bmmaleore &6
HEWIL 6D SHTeUFLl LGS B60T

Heritiera littoralis fa7d @) Estuaries on the west coast / @086 606¢ ®oe®35 O@ / GuomnE &mIGWTTSHHET 1Bg GUITEIEPSEISE

Pemphis acidula = - Arid inter-tidal areas / ®8® D@80 #5000 68 et / uTenaBlen aDMILIOUTHSESSHmLUNeoTe LiGd®6iT

Sonneratia alba BOE Puttalam lagoon / 55832@® ®eEd / yssend &L Georf

Nypa fruticans Boeend Estuaries of wet zone / 655 @256 ®06@3EEES / FyeausowSHHET QUITEIE(LPSBIGET

Rare true mangrove species / @@ €5tz DethH@D DG / SILLTEIDTE 2 _GRuIENLOWITE HEBIL6D HTeU] E6ImISH6iT

Lumnitzera littorea QD = Madu ganga estuary / ®¢g ®o6®3c / wagismImes QUITEIEG WD

Scyphiphora hydrophyllaceae g 6@ - Puttalam lagoon / 5585@® ®@ud / yssend &L Georf

Xylocarpus granatum §33 wethd Gamuebdly, sLed wmsT  Puttalam and Negombo lagoons / 5582e® &) 3080 e ged® / ugsed, BiGsrubl sLGoflss

Table 2.2: Common and rare true mangrove plant species of Sri Lanka.
DRD 2.2: & @otMed DHE ©B OB t5tRE DEENED e
il Leuenemnt 2.2: @evmienauler QUITSHUTEMSBID, DL TEUDTEIHIOTET 2 _6RHTENLOUITET HEIIL60 STeUT RIS 6N
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Aegiceras corniculatum
g B2 268
OQeumsen6evd & emTemTT

Bruguiera cylindrica
08 ®cE

Bruguiera gymnorrhiza
96 ®ote

Bruguiera sexangula %
¢ Do

Ceriops tagal Heritiera littoralis

6ty oG

$

Lumnitzera littorea Lumnitzera racemosa Nypa fruticans 4. Pemphis acidula 1
allele) 2lels) Bo corg [ "\..; 9ac 00 i
Aiugsos K FlLgSms .l

Rhizophora apiculata Rhizophora mucronata '\Sf[ & Scyphiphora hydrophyllacea
0n Dot on ®ee 00 DG

HEUTL_60 BHEUIL6D

L *

Xylocarpus granatum
800 @ce
FoUbSM, HL6V LOBIMND

Sonneratia caseolaris
8oe
g

Sonneratia alba




Mangrove associate species / 26th@® mED G DeG® / Sl STUIBIGEHLET DMeihe S6IbIH6T

Scientific name /

D@ en®c / 60668 @oBEBerES $HDm) B B / BomwE O / 6O MO® /
e@hepmens Quuim Qurgleuren Symideol QuuiT Arisens Quuir SO0 QuuiT
Sesuvium portulacastrum Sea purslane ®®e30s0 SUSITESMIaT606M 60
Annona glabra Pond apple B3 gemie), 6OQF e

Cerbera manghas Milkwood D08 sLLy6f
Dolichandrone spathacea 8seo aled LGS
Sueda monoica co®d

Sueda maritima QRcley] o 161

Sueda nudiflora 6e)® 2 16
Calophyllum inophyllum Alexandrian laurel [nferlelelg QOzmbLGHTL nL
Cyperus rotundus Purple nutsedge BB Gameny
Fimbristylis ferruginea -

Schoenoplectus littoralis t el @) Gasmwimo
Sapium indicum ;

Dalbergia candenatensis IVCRIG]

Derris trifoliata flelat (OEL:ARWEINE (GF 319
Pongamia pinnata Indian Beech Berde LL6OIT/LyBIgIT
Barringtonia asiatica o8

Barringtonia racemosa e®BBerd@

Pemphis acidula _

Hibiscus tiliaceus Sea hibiscus 600 o4 Tgwl/BliTLSH
Thespesia populnea Tulip tree ®ot3dB SUTFSH/LeUTFSH
Zoysia matrella Manila grass

Clerodendrum inerme RS /D8 oL SEIBLDGUIL/CsTulET
Premna integrifolia RlCES

Acrostichum aureum Golden Leather Fern 0G0

Common English name /

Sinhala name /

Tamil name /

Table 2.3: Mangrove associated species of Sri Lanka
D@D 2.3: & oS D@D PHED G Dexes
SiLLeuenewt 2.3: ReVmImBUTET HWILED STUTEIBEHLET RNWIHS BEUBIS6N
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Ecological processes in mangrove habitats
and their significance

Mangrove communities are economically and
ecologically valuable and are one of the most
productive ecosystems in the world. Coastal
communities depend on the interactions and
processes that take place within these ecosystems
and the valuable services provided by them. Four
main types of services are provided which can be
categorised as follows:

1) Provisioning services

These are the direct goods provided by mangrove
habitats which can be used for consumption and
sale.

Food - Mangroves serve as nursery grounds for
many fish and crustacean species, some of which
are harvested on a commercial basis. The closely
packed pneumatophores and prop roots do not
allow larger predators to enter the mangrove
environment, providing a safe nursery ground for
juveniles, with sufficient food material. Over 40,000
fisher families depend on fishing in estuaries and
lagoons containing mangroves, salt marshes and
seagrass beds as a source of income. Mangroves
support shrimp farming and traditional fisheries
such as brush pile and fish kraals. The highest
dependence of local communities on mangrove

The importance of mangrove habitats
DEEN@I® EseSNHD@ e0BesdD Bre®D DO
HEWIL 6D HTUT GLD60WIEO(LPENMENLDBHEMEIT  (LpbBIULIGHSHIEULD

DEENEID DEse3NDDE eNBEsd FEHOBS &)
Fned emm®

D@ HLSDOG ) NVEDDOE DTS @D DD
g0 9N® 9uweg BBeNc®ens @ (Productive) esdesd
BE0S EdS D). 6DOEIED 5eHDSSe 6B Besd SEOS
2 8D FgBOHEE) 5 VDD L3NS B 5rees.

1) escesa® ee38) (Provisioning Services)

B0 EBG BB sy ER® ©demismnd em)
&6@DG B5EH) DN DE BB OS5 68 ®INEO Ded.

&0 - HBSOn DM g 6RN6®) BEssBeD
D3eD8m®S  (crustacean) ®O N0  €36L36CHEHGS
DEEN@D 00 SENE OB DO PEBHO
B8 48 BS0m® @3 ® Ot 3 5t H@IEnecns’
BmnE De@IBmEE®O Deth@® &dednt DEO DE®O
&8 9 gi)moOB. DB BB e5cOBO 5EIBOS
0 D ® O8O B0 tee dedrE
B, oe® ®EH® &dd 40,0000 B8 oA
oD WEEN@D ) BXe Dagn BB 58D s
®06®36 &) DEY B VDO DBHEBDEES EDEMIeNE
BEE) OBS. D@D GD/ctd B, am o & e
D8 0B VOO DVEBDHERO Fd®Bs  GEEOS
€3830383.

28 @) 0 - 6MBPG D®EES DED DE DEEN@D GID
ced oneie), Bedes, D20, NE®, c® ey, 6D ®»
5nes eSO Dy OB, BEIEMDED eE3316d 6®s
BmE D@D HeE®mrm O5S358 deE ®EENHID
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HWIL6D HTauy SHUdded @Lpedluiey
BEDL (LPENMEBEIHLD, DIeUDMIST (PSS SHIeU(LPLD

SHEVIIL_60 FHTeUTdH FaL L BIB6T QummenTaTyTHuIeID,
@LedweufHuiepid GUmIdLITesTensa eTaLGIL 681, 2 GG
HEIH) 2 _musHsHmeieomen GLDEILIGN(LPENMENLOEH6TTED

REMTSLD. AbS ELEIUIEN(LPENDNLOBENEI6NTETHLD, Si6uDHI6IT60
euprIBELILIHL GupdTer GFeneusaiaierend GL 1bELMIEEM
QEMILET PN Qewewihg  QFwpubeuser  LBHID,
BENL (LPenNBH6MEHT LEGHID HENTOWITY FardeLpSmIB6IT HHRIEUGTET6.
BreiE UrsHTen eumsseileomer GFeneussl aUDBIBLILIHEISIL 6,
SUDEnD LTTOUHLOTN]  6UMBLILIBSHBHEVMLD:

1) werGsomurLigevmenr GCFeneuser
@meu  HEWILED  HTOUT  (GLOEIWEOLOEMENLOSETEIT 0
aupmEsILUBGL  Brruwnet QUIHLESOT 6IRILSHIL 6T, @eneu

UTeUENSIIS@GLD, alhUmeis@Gld LWaTUBHSHSUILL  (LPIQU|LD.

By HFHBuest
BH6UITL_60

2 _emi6y Qu(boee|  LBEIBEEHSHGLD,

AIEIBEHHGD  BTHNIGCLEL LI yluirs
FTeugmiseT GFemeuwmhydemer. Geupfed oo eUTHHS
SlglienL QuITeipled SIMIEUEmL QewitnGalsment.
QBHEHLOTES LU Boen  cpFd  GauTsEnd, SHTEIG
GoulTaEpld HMILD FHTOUFF @Goeded pGeuflds umfw
@myosenalsamen  SiEILSILHeomev. Sjeweu  GuTd
2 ewieyl  QUTBLBEBHLET  @6MDd  LHeuSHeIHHG
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fisheries has been recorded from Puttalam lagoon,
Mi Oya estuary, Chilaw lagoon and Negombo
lagoon respectively.

Timber and fuelwood - Globally, the timber of
mangrove flora is used to make furniture, rafters,
fences, bridges, poles, boats and houses. Unlike
the mangroves in Southeast Asia, the low standing
stock of timber in Sri Lankan mangroves prevent
them being used as timber or charcoal on a large
scale.

In Sri Lanka, mangrove timber is used sparingly for
construction, especially for building of temporary
housing for the fishing communities near the sea
or lagoon. Mangroves are used as firewood in
some Northwestern coastal areas where no other
vegetation exists substantially to be used for this
purpose. Light woods are used for mask carving
and puppet production.

In Negombo lagoon wood of R. mucronata and
L. racemosa are used primarily to construct
‘Brush piles’, a widely used traditional fishing
technique. R. mucronata and L. racemosa are the
most preferred species for the purpose because
of their greater durability (due to the presence of
tannin) and profuse branching. Mature branches
are cut and the leaves are shed before taking
these branches into the pre-determined shallow
areas of the lagoon and placed close to each
other so as to make a square or circular pile
of brush in the water. The brush piles mimic
mangrove areas, and they provide food and
refuge particularly to the juveniles of finfish and
shellfish and therefore, serve as fish aggregation
centres. After a few weeks, depending on the
time of the year, brush parks are surrounded
with a net and the mangrove twigs and branches
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are removed to catch the fish with a scoop net.
Brush parks installed in deeper waters are made
out of coconut trunks at the margins in order to
prevent the twigs being washed away by the
moving water.

Brush pile fishery in Negombo lagoon is
an incentive for local fishermen to cultivate
mangroves, a traditional practice that has been
mastered by indigenous communities. Some
of the mangrove woodlots that they cultivate
particularly in the mud flats of the northern part of
the lagoon, near the sea mouth, are maintained
with methods that are on par with modern
silvicultural practices

Medicines - About 70 different mangrove flora
are listed as having traditional medicinal uses.
Bruguiera, Rhizophora and Lumnitzera are used for
the treatment of various ailments and diseases.

Other non-timber forest products - The leaves
of many species such as Nypa are used for
thatching and weaving. The breathing roots of
various Sonneratia spp are used to make corks
and fish floats. Mangrove plants are also used as
sources of sodium, while the ash produced from
burning species such as Avicennia is used to
make soap. The bark of many species produces
resins and tannins which are used for curing
leather and fish nets. Beach seine fishermen
along the western and southern coasts of Sri
Lanka use tannin to enhance the durability of
their nets. Tannin that is added to dyes used for
dying the sails of traditional crafts is obtained
from bark collected from mangrove areas of the
Puttalam lagoon.
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2) Regulating services

These are the benefits obtained from the regulation of
ecosystem processes, such as, for example, climate
and flood regulation.

Protecting the shoreline - Mangroves are able to
resist the strong forces of wave and wind energy
by providing resistance and drag. They are able
to absorb between 70- 90% of the energy of the
waves, thereby reducing the strength of waves
and currents, resulting in less damage to coastal
areas. This protective function is important in
shielding coastal communities during natural
disasters such as storm surges and cyclones. A
study carried out in the tsunami affected districts
of Sri Lanka shows clearly that mangroves played
a critical role in protecting some coastal areas
during the Indian ocean tsunami of December
2004.

Trapping pollutants - Mangrove roots help
to improve the purity of water by filtering out
pollutants that reach the sea from inland waters.

3) Supporting services

These are ecosystem services that are necessary for
the production of all other ecosystem services.

Biodiversity - Mangrove ecosystems carry a
unique variety of flora and fauna that is not found
in any other ecosystem. Organisms occupy
habitats associated with roots, both above and
below water level, the mangrove soil, stems,
bark, leaves, branches and the canopy. The
Maduganga estuary in south western Sri Lanka
has 303 species of plants and 248 vertebrate
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species (70 fish, 12 amphibians, 31 reptiles, 124
birds, 24 mammals).

Sequestering carbon - Carbon sequestration is
the process through which plant life removes CO,
from the atmosphere and stores it as biomass.
Therefore, plants are referred to as carbon sinks.
Globally, the mangroves are important carbon
sinks, and measurements suggest that they can
capture as much as 1.5 tonnes of carbon per
hectare per year They also provide more than
10% of essential dissolved organic carbon (i.e.
carbon based nutrients released into the water
due to decomposing plant matter) that is supplied
to the global oceans from land.

Retention/Detention of sediments - The wide and
tangled root system of mangroves is able to trap
sediment and prevent it from washing into the
sea. This trapping also protects coral reefs from
sedimentation. Avicennia marina may be the best
land stabiliser because of its quick aerial root
production and pneumatophores that increase
sediment holding capabilities. The roots function
to build up sediment, stabilising the ground and
fixing mud banks, thereby preventing erosion.
Communities around estuaries and lagoons plant
mangroves to protect their land and properties
from erosion. In the Negombo lagoon, a few
rows of R. mucronata have been planted along
the waterfront to form a fence, which protects the
land from erosion caused by turbulent estuarine
and lagoon waters.

Primary production - Like all green plants, the
mangroves manufacture their own food through
the process of photosynthesis. Organic matter
which is produced by photosynthesis of mangrove
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plants is the major source of energy available for
organisms in coastal waters. It is decomposed by
micro-organisms into detritus on which most fish,
crustaceans and molluscs are directly dependent
on as a source of food. Decaying organic matter
from mangroves is broken down into nutrients
that are washed into the sea every time the tide
goes out. Annually, this amounts to an estimated
12,500 tonnes of food for marine life. This
enriches coastal food webs and coastal fishery
production.

4) Aesthetic services

These are non-material benefits people obtain
from ecosystems through spiritual enrichment,
development of learning, recreation, and aesthetic
experience.

Mangroves provide a recreational habitat for
visitors - Mangrove areas on the south western
coasts - particularly, Bentota, Maduganga
and Kaluwamodera estuaries — are used for
ecotourism and recreation. Nature observation,
recreational fishing and canoeing are popular
leisure activities among tourists. Unfortunately,
heavy use of speed boats in the Bentota river has
uprooted mangroves in some areas.
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e |t is estimated that up to 80% of global fish catches
are directly or indirectly dependant on mangroves.

e The annual catch from Puttalam lagoon, the largest
mangrove and seagrass area on the north western
coast, has been estimated at 4,526 metric tons.

e The leaves of Nypa are used for thatching and
weaving. Because it is light, the wood of Cerbera
manghas is used in Sri Lanka to carve masks and

puppets.

¢ The breathing roots of various Sonneratia spp — with
its aerenchyma tissue — is used to make corks and
fish floats.

e Because of their salt glands, mangrove plants are
a source of sodium and the ash of some species
such as Avicennia is used as soap.

* Mangrove leaves, fruits, shoots and roots serve as
vegetables and edible fruits in many parts of the
region and other non-timber forest products such
as sugars and drinks are extracted from different
species such as Sonneratia spp.

* The foreign visitor recreational value of a mangrove
in the western coast of Sri Lanka is estimated at
1,196 USD per hectare annually.

Modified from: Miththapala, S. (2007) Mangroves.
Coastal Ecosystems Series Volume 1 pp 1-25 + iii,
Colombo, Sri Lanka: Ecosystems and Livelihoods
Group Asia, World Conservation Union (IUCN)
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Plate 3.1: A brush pile made out of mangrove twigs and branches. The largest proportion of finfish and shellfish catches from Negombo lagoon are harvested using this traditional fishing method.

(M.D. Amarasinghe / Vimukthi Weeratunga)
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Plate 3.2:
Subsistence fishermen who depend on fishery resources of
Negombo lagoon. (Vimukthi Weeratunga)
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Plate 3. 3:

Moaluwamodera estuary on the south
western coast and its mangrove vegetation
is a major tourist attraction

(M.D. Amarasinghe)
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Threats to mangroves
EENIDO@DO &8s DB
SHEWIL 6D SHTOUTVSBMISBE 2 _6T6 HTHSHLD

The impact of human activities on
mangroves

Despite their multiple values, mangroves are
disappearing at an alarming rate. Less than half the
original extent of mangroves remains in the world
today and the rate of loss is highest in the Indo-
Malayan region which also has the highest mangrove
diversity in the world. In Sri Lanka, with the increasing
population in coastal areas, the demand for land has
risen. Because of this, there is pressure to use inter-
tidal coastal wetlands for development activities.

As a result, the mangroves are among the world’s
most threatened ecosystems. Some major threats
faced by mangroves include:

Over-exploitation of mangrove products

It is estimated that 26% of mangrove habitats are
degraded because of over-exploitation for fuel wood
and timber. In Puttalam lagoon, mangroves are over-
used heavily particularly for firewood and tannin.

Habitat destruction

Coastal development, land conversion for
aquaculture, salt pond (saltern) construction and
agriculture contribute to degradation of mangrove
habitats.
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Shrimp aquaculture is the greatest threat to these
ecosystems.

- Clear-felling for shrimp farms is prominent on
the north western coast, particularly around
Chilaw lagoon, Mundel lake and Mi Oya.

- Mangrove areas are also cleared for highway
construction, hotel construction and human
settlements. This has resulted in altered
hydrology at Mi Oya estuary, loss of prawn
species in Chilaw lagoon and a decline in fishery
resources in Mundel lake.

- Mangroves are affected seriously by inland
freshwater diversion schemes for irrigation. It
is estimated that 11% of mangrove habitats
are degraded globally because of inland water
extraction. In areas such as the Kalametiya
Lagoon, diverse mangrove stands have been
replaced by monospecific S. caseolaris stands
due to the release of excess freshwater into the
lagoon.

Pollution

Inland farming, housing and development result in
chemical and sewage pollution, which can over-
fertilise coastal waters, causing the growth of ‘tides’
of algae which can turn toxic and rapidly reduce
productivity by blocking sunlight from reaching
below the water surface.

Invasive Alien Species (IAS)

IAS do not remain confined to the area into which they
were introduced; they become established in natural
ecosystems and threaten native species. IAS pose
a threat to the provisioning services of mangroves.
In Southwestern Sri Lanka, the mangroves are being
affected by the spread of Pond Apple (Annona
glabra).
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Climate change and global warming

In recent decades global warming and climate
change have become prominent threats. Changes
in temperature, CO2 levels, rainfall patterns and
increases in frequency of storms and hurricanes
have been observed. Both global warming and
climate change are directly linked to anthropogenic
activities.

- Changes in precipitation as a result of climate
change will affect growth, productivity and
seedling survival of mangroves.

- Decreased precipitation and increased salinity,
and salt water intrusion caused by rise in sea
levels could favour more salt-tolerant species
and change species composition.

- Increased natural disasters willincrease physical
damage to mangroves.

- Sea level rise will result in the loss of land
occupied by mangroves.

- Changing wave climates increase coastal
erosion and damage mangrove habitats.

Climate change, in short, will have serious impacts on
mangroves, which will, in turn, affect their ecosystem
services.
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Plate 4.1:
a) Abandoned shrimp pond b) traditional fishing c & d) Mangrove stands in Panama on the east coast of Sri Lanka that were partially damaged by the Indian Ocean tsunami in December 2004. (Vimukthi Weeratunga)
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Global mangrove cover is estimated to be between
167,000 and 181,000km?

Forty percent of mangroves are recorded in South
and Southeast Asia.

More than a third of the world’s mangrove forests
have disappeared in the last 50 years due to
over-exploitation and destruction of mangrove
habitats.

Globally, the rate of mangrove deforestation is
between 2-8% per year.

Some countries have lost more than 80% of their
mangrove forest cover over the last 20 years.
Shrimp aquaculture accounts for the loss of 20-
50% of mangroves worldwide.

It is predicted that developing countries will lose
25% of their remaining mangrove cover by 2050.
In Sri Lanka, mangroves on the south western
coast have been converted to coconut plantations,
urban areas, human settlements, roads and tourist
resorts.

On the north western coast, the most mangrove
and salt marsh areas have been converted to
shrimp hatcheries and salt ponds. During 1981-
1992, nearly half the salt marshes and 44% of
the mangrove areas on the eastern shoreline of
Puttalam lagoon, especially around the Mi Oya
estuary, were converted to shrimp ponds.

Current status of mangroves
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Mangrove area management policies and strategies
in Sri Lanka

In Sri Lanka the mangroves are managed by several
government institutions:

e The Forest Department is responsible for
management of mangroves in coastal state
lands that include those not allocated for any
development activities, and forest reserves and
conservation forests declared under the Forest
Ordinance (Chapter 451).

* Protection of mangroves located in strict natural
reserves, national parks, nature reserves, jungle
corridors and nature reserves declared under the
Fauna and Flora Protection Ordinance (Chapter
567) comes under the responsibility of the
Department of Wildlife.

Mangrove area management initiatives

Local level management strategies:

e Mangrove areas around the Negombo lagoon
are managed by the local fishermen, who use the
twigs and branches of the plants for construction
of stake nets used for shrimp harvesting. The
stake-net fishery in some areas is also managed
by a community organisation with support from
the Catholic Church of Negombo.

¢ OnWedikandalsland,thefishermenhave mimicked
the natural zonation and planted R. mucronata

HEWIL60 Hmeuy GCLewrev

Conservation of mangroves
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at the water’'s edge followed by Bruguiera
gymnorrhiza and Cerips tagal. The most interior
part of the island is planted with L. racemosa.
These mangrove woodlots are managed by the
fishermen who adopt techniques such as rotation
cycles, selective harvesting, thinning vegetation
and reinforcement which are as good as those
prescribed in modern silvicultural methods.

e Special Areas Management (SAM) is a strategy
implemented by the Coast Conservation
Department. SAM plans have been prepared for
Rekawa and Negombo lagoons and Madu Ganga
estuary.

with  IUCN

Mangrove  restoration

involvement

projects

Mangroves For the Future is an initiative that builds
on a history of coastal management interventions
before and after the 2004 tsunami, especially the
call to continue the momentum and partnerships
generated by the immediate post-tsunami response.
It focuses on the countries worst-affected by the
tsunami; India, Indonesia, Maldives, Seychelles, Sri
Lanka, and Thailand

This initiative uses mangroves as a flagship
ecosystem in recognition of the destruction caused
to mangroves by the tsunami, but MFF is inclusive
of all coastal ecosystems, including coral reefs,
estuaries, lagoons, sandy beaches, sea grasses
and wetlands. Its long-term management strategy is
based on identified needs and priorities for long-term
sustainable coastal ecosystem management.

Valuation of Mangroves was a case study carried
out to value the shoreline protection and coastal
stabilisation services provided by mangroves. This
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study was conducted from March-April 2005 in the
coastal villages of Kapuhenwala and Wanduruppa
and was funded by DFID (Department for International
Development). The study provided strong and
much needed economic rationale for including
mangrove rehabilitation efforts in the post-tsunami
reconstruction and rehabilitation plans.

Green Coast Recovery Programme : This programme
was developedto rehabilitate local livelihoods through
sustainable management of coastal ecosystems. One
of the key components of the project was a small
grants facility through which small scale community
based rehabilitation of mangroves was carried out in
the Hambantota District.

Mangrove Restoration in Sri Lanka and Thailand:
Mangrove restoration in the tsunami affected
protected areas of Yala and Kumana National Parks in
SriLanka and Laemson National Park in Thailand. The
project was funded by the Ministry of Environment of
Spain (Organismo Autonomo de Parques Nacionales
—OAPN) and aimed to strengthen ecosystem
conservation in order to reduce the vulnerability of
the coastal population in Sri Lanka and Thailand.

UNEP Post-tsunami Restoration of Mangroves
Project: This project, implemented in the context
of the post-tsunami environmental recovery
partnership between the Ministry of Environment
and Natural Resources and the United Nations
Environment Programme (UNEP), aims to contribute
to the restoration of damaged coastal ecosystems
by promoting the recovery of habitats, biodiversity
and livelihoods. An important theme of the project
is the replanting of mangroves in the Batticaloa and
Ampara districts of Sri Lanka.

20D 60066 oM Otdesdme (Green coast recovery
programme)
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International conventions and mangrove
protection

The most extensive global treaty for the protection of
mangroves is The Convention on Wetlands (popularly
known as the Ramsar Convention), signed in Ramsar,
Iran, in 1971. This is an inter-governmental treaty
that provides the framework for national action and
international cooperation for the conservation and
wise use of wetlands and their resources.

The Maduganga estuary is the only mangrove area
declared and hence protected under the provisions
of the Ramsar convention on internationally
important wetlands. Because it is located in the
highly populated south western coast of Sri Lanka,
this wetland is under pressure from development
and population expansion.

Organisations and government institutions
dealing with mangrove ecosystems
conservation and restoration in Sri Lanka

e Coast Conservation Department -
http://www.coastal.gov.lk/

e Department of Wildlife Conservation -
http://www.dwlc.Ik/

e Forest Department

e Ministry of Environment and Natural Resources
http://www.priu.gov.lk/Ministries_2007/Min_env_
natural_resources.html

e National Aquatic Resources Research and
Development Agency - http://www.nara.ac.lk/

¢ |[UCN International Union for the Conservation of
Nature - Sri Lanka Country Programme http://
www.iucn.org/about/union/secretariat/offices/
asia/asia_where_work/srilanka/
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o GOOG t300WBEN 6ELNVHEBDD -
http://www.coastal.gov.lk/

o DHBD 300BEN 6ELVDEBRDD -
http://www.dwlc.lk

o O® t500BBE 6ENVDHEBRDD

o 0630 &) 301NV B FEIDBIO®ES -
http://www.priu.gov.lk/Ministries_2007/Min_env_natural _
resources.html

o M ™ (National Aquatic Resources Research and
Development Agency - http://www.nara.ac.lk/

® |UCN International Union for the Conservation of Nature - Sri
Lanka Country Programme http://www.iucn.org/about/union/
secretariat/offices/asia/asia_where_work/srilanka/
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Mangrove ecosystems resource websites

Global Mangrove Database and Information Center
- http://www.glomis.com/

International Society for Mangrove Ecosystems
(ISME)-
http://www.mangrove.or.jp/isme/english/index.htm

IUCNP: Education for Environment and Biodiversity
of Pakistan -

http://www.edu.iucnp.org/themeMangrove/intro.
htm

Mangrove Action Project -
http://www.mangroveactionproject.org/
Mangroves for the Future -
http://www.mangrovesforthefuture.org
Mangroves -
http://www.nhmi.org/mangroves/index.htm

Rehabilitating Coastal Ecosystems in a Post
Tsunami Context -

http://www.iucn.org/places/asia/oapn/
IUCN Regional Information Hub -
http://iucn.org/coastalinfo/

Wetlands International -
http://www.wetlands.org/

World Atlas of Mangroves -

http://www.fao.org/forestry/site/mangroveatlas/
en/

UNEP World Conservation Monitoring Centre
http://www.unep-wcmc.org

DEEN@® 5030 BENS B8de 6D add

Global Mangrove Database and Information Center
- http://www.glomis.com/

International Society for Mangrove Ecosystems
(ISME)-
http://www.mangrove.or.jp/isme/english/index.htm

IUCNP: Education for Environment and Biodiversity
of Pakistan -

http://www.edu.iucnp.org/themeMangrove/intro.
htm

Mangrove Action Project -
http://www.mangroveactionproject.org/
Mangroves for the Future -
http://www.mangrovesforthefuture.org
Mangroves -
http://www.nhmi.org/mangroves/index.htm

Rehabilitating Coastal Ecosystems in a Post
Tsunami Context -

http://www.iucn.org/places/asia/oapn/
IUCN Regional Information Hub -
http://iucn.org/coastalinfo/

Wetlands International -
http://www.wetlands.org/

World Atlas of Mangroves -

http://www.fao.org/forestry/site/mangroveatlas/
en/

UNEP World Conservation Monitoring Centre
http://www.unep-wcmc.org/
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How you can help conserve mangrove
ecosystems

B0 weth@® 50830 &S e300DBENG E3EH)
DEWIDER OWED

D TRIG6NT6D 6T6UGUTM)| HEIIL 6D SHTEU]
GLOIWEV(mMMEBMETL CUEDIAISNEG 2 H6u
(pigujid?

Assist your school nature club to conduct
awareness programmes on mangrove conservation
through various media such as videos, lectures,
art and essay competitions.

If your school is near a mangrove area, organise a
visitto the area to give them a hands-on experience
of the threats facing this ecosystem.

Support organisations that are involved with
mangrove conservation and restoration.

Encourage your students to learn more about
these ecosystems by providing them with
resource material such as books, videos, posters
and websites containing information about
mangroves.

If you visit a mangrove area make sure that you
do not throw litter or damage the ecosystem in
anyway. Make sure that you educate those you
know as well.
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Glossary
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Abiotic - not associated with or derived from living
organisms. Abiotic factors in an environment
include sunlight, temperature and wind.

Accretion - deposition of material by sedimentation
which increases land area.

Aeration - to add air or oxygen into a liquid.

Aerenchyma tissues - spongy tissue with large air
spaces, found between the cells of the stems
and leaves of some plants, providing buoyancy
and allowing the circulation of gases.

Aerial root - a root that develops from a location on
a plant above the surface of the earth or water,
such as from a stem.

Anthropogenic - resulting from the influence of
human beings on nature

Artisanal fisheries - small scale fisheries involving
skilled but non-industrialised operators.

Backwater - a body of water that was created by a
flood or tide or by being held or forced back by
a dam.

Biotic - relating to living things and the effect they
have on each other. The biotic factors in an
environment include the organisms themselves
as well as predation, competition for food
resources, and symbiotic relationships.

Brackish - containing a mixture of seawater and
fresh water.
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Carbon sinks - a natural environment such as oceans
or plants that absorbs and stores more carbon
dioxide from the atmosphere than it releases,
which offsets greenhouse gas emissions.

Climate change - the long term, significant changes
in the weather patterns of an area.

Decomposition - breakdown of organic material
caused by bacterial or fungal action.

Delta - a low triangular area where a river divides
before entering a larger body of water.

Detritus - broken down animal or plant material.

Embryo - the part of a seed which develops into a
new plant.a minute rudimentary plant which
develops into a new plant.

Equitable -when everyone is treated fairly and
equally.

Estuary - An estuary is the last, wide part of a river
before it reaches the sea, i.e., it the tidal mouth
of ariver.

Exo-skeletons - hard, protective outer body covering
of an animal, such as an insect, crustacean, or
mollusc.

Germination -the process whereby seeds sprout and
begin to grow.

Global warming — an increase in the average
temperature of the earth's atmosphere,
especially a sustained increase that causes
climatic changes.

Hydrology - the properties, distribution, and
circulation of water on or below the Earth’s
surface and in the atmosphere.

Indigenous - native to a particular region or
environment.
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Industrial effluent - materials generally discarded
from industrial operations or derived from
manufacturing processes.

Invasive Alien Species - introduced (exotic) species
whose establishment and spread threaten
native ecosystems, habitats or species with
economic and/or environmental harm.

Lagoon - A lagoon is a body of water cut off from
the sea by a sand bank/spit or coral reef (http://
www.wordnet.princeton.edu/perl/webwn). Both
estuaries and lagoons can have rivers flowing
into them. The main difference between the two
in the dynamics of the water bodies: in estuaries,
the water flows fast and strong, while in lagoons
the water is more shallow and sluggish

Latitude - an imaginary line around the Earth parallel
to the equator used to describe a location on
the earth.

Microtopography — surface features of a small area
of the earth, usually less than 50 feet.

Monospecific -a single species.

Morphological - relating to the form and structural
characteristics of an organism.

Mud flats — Coastal wetlands that form when mud is
deposited by the tides or rivers, sea and oceans,
found in areas where the tidal waters flow slowly,
such as sheltered bays and estuaries.

Osmoregulation - the regulation and maintenance
of a constant water potential in an organism by
the control of water and salt concentrations.

Physiological-characteristic relatingtoan organism's
healthy or normal functioning.

Photosynthesis- the conversion of light energy into
chemical energy by living organisms. The raw
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materials are carbon dioxide and water, the
energy source is sunlight, and the end-products
include glucose and oxygen.

Predator - an organism that kills its prey and then
feeds on it.

Primary productivity - the rate at which biomass
is produced by organisms which converts
inorganic substrates such as solar energy,
carbon dioxide, and water into complex organic
substances such as glucose. This usually occurs
through photosynthesis.

Propagule - any part of a plant that can give rise to
a new individual and aids in dispersal of the
species.

Rhizosphere - the area of soil that surrounds the
roots of a plant.

Salinity - a measure of the salt concentration in water.
High salinity means more dissolved salt.

Salt marshes - type of marsh that is a transitional
zones between land and salty water such as
estuaries.

Seagrass bed - are areas of flowering plants from
four plant families that grow in the marine saline
environment.

Sediment - material carried in particles by water
or wind and deposited on the land surface or
seabed.

Silviculture - the management, care and cultivation
of forest trees.

Socio-economic - involving a combination or
interaction of social and economic factors.

Standing stock -the number of organisms present in
an area at a particular time.
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Stomata - tiny pores on the underside of leaves
through which water and gases can pass.

Tannin - a reddish compound that is commonly
found in bark, leaves and unripe fruits and used
for tanning or dyeing.

Tidal creek - the portion of a stream where the water
flows in both directions due to the tides.

Topography - the earth's surface features of a
relatively small area.

Toxicant — a chemical compound that has the same
effects as a poison.

Transpiration - Transpiration is the process of the
absorption of water by plants, usually through
the roots, the movement of water through plants,
and the loss of the water to the atmosphere
through small openings on the underside of
leaves called stomata.

Ultrafiltration -a process by which chemical ions
pass through a membrane which has very small
pores, and therefore is selective.
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