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A bstract

In Sri Lanka, m an g ro v e  fo rests are fo u nd  scattered  m ain ly  alo ng  the no rth -w estern, n o rth ­

eastern  and  eastern  co asts b o rd erin g  lag o o n s an d  riv e r estu aries. Th e area co v ered  b y  

the  m an g ro v e  fo rests to d ay  is estim ated  as o n ly  87 km 2 (Leg g  & Jew ell, 1995). M o st o f 

the  m ang ro v e fo rest areas hav e b een  su b jec ted  to  h u m an  in te rfe ren ce  fo r a lo n g  tim e, 

and  u nd istu rbed  m an g ro v e  fo rests are seld o m  fo u nd . In m o st areas, the  m ang ro v e  fo rests 

are u su ally  restric ted  to  a n arro w  strip , so m etim es o n ly  a few  trees d eep . Th e larg est 

m an g ro v e  fo rest, w h ich  is in  the  K ala O y a estu ary , is no t m o re th an  0.5 km  d eep  and  

exten d s u p stream  ab o u t 2 km  fro m  the  riv er m o u th . Th e lo w  lev el o f  tid al f lu c tu atio n s 

is m ain ly  resp o n sib le  fo r the  n arro w n ess o f the  m an g ro v e  fo rests as o n ly  a sm all area 

co m es u n d er the  tid al in flu e n ce . A  c lear z o n atio n  is n o t seen  in m o st lo calities  b ecau se  

o f the  n arro w n ess o f the  m an g ro v e  fo rest and  the  h u m an  in te rfe ren ce . Tw o  m ajo r k in d s 

o f m an g ro v e fo rests, nam ely , lo w -salin e  and  h ig h -salin e , co u ld  b e d istin g u ish ed  b y  the 

flo ristic  co m p o sitio n ; th ree  o th er sp ec ialise d  h ig h  salin e  ty p es, sc ru b , o v erw ash , and  

b asin , are also  so m etim es d istin g u ish ed  d ep en d in g  o n  the  flo o d in g  ch arac te ristic s and  

to p o g rap hy . Tw enty  three  tru e  m an g ro v e  sp ec ies o f trees and  sh ru b s h av e  b een  reco rd ed  

in Sri Lanka, the co m m o n sp ec ies b e in g  Rhizophora mucronata, A v icennia marina, Excoecaria 

ag allocha, A can thu s ilic ifo liu s , Lu m n itz era racem osa, Son n eratia caseo laris , Bru g u iera 

gy mnorhiza and  A eg iceras corniculatum . Th e  rare sp ec ies are  C eriops decandra, Sonneratia 

apetala, Lumnitzera littorea, Scy phiphora hy drophy llacea an d  C y nometra iripa, o f  w h ich  the 

first three  are en d an g ere d  sp ec ies in  Sri Lan ka. In  g en eral, the  aq u atic  fau n a, esp ec ially  

fish , is estu arin e  fau n a. C erithidea cing ulata an d  Terebralia palustris (G astro p o d a) are v ery  

co m m o n . Th e latter sp ec ies as w e ll as g rap sid  c rab s, f id d le r c rab s an d  the  m u d -lo b ster 

( Thalassina anom ala)  are u su ally  n o t fo u n d  o u tsid e  m an g ro v e  areas. O f the  v erteb rate  

fau n a, av ifau n a is the  m o st ab u n d an t and  a v ariety  o f w ad in g  b ird s u se  m an g ro v e- 

asso c iated  estu aries and  lag o o n s fo r feed in g  and  m an g ro v e  trees fo r ro o stin g  and  nesting . 

Stric t co n serv atio n  m easu res are u rg en tly  req u ired , esp ec ially  in the  face  o f the  in creased  

d estru c tio n  o f m an g ro v e  fo rests in  recen t y ears fo r the  co n stru c tio n  o f p raw n  cu ltu re  

p o n d s.

K ey w o rd s: m an g ro v es, m an g als, tid al fo rests, tro p ic al, in te rtid al, estu arin e , lag o o n , 

b rack ish -w ater.
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Introduction

M an g ro v e  f o re sts  (w h ic h  h av e  also  b e e n  re fe rre d  to  as m an g als , in te rtid a l f o r ­

e sts  an d  c o asta l w o o d lan d s  b y  v ario u s  au th o rs  (Sae n g e r, 1983) )  c o n stitu te  a 

c h arac te ris tic  c o asta l e c o sy ste m  o f  e v e rg re e n  w o o d y  p lan ts  in  th e  tro p ic a l an d  

su b tro p ic a l are as o f  th e  w o rld . T h e  to ta l are a  o f  m an g ro v e  fo re sts  in  th e  w o rld  

is  e stim ate d  as o v e r 150,000  k m 2, o f  w h ic h  o v e r 62 ,000 k m 2 are  in  tro p ic a l A sia  

(A k so rn k o ae , 1985). M an g ro v e  f o re sts  in  Sri L an k a  are  fo u n d  sc atte re d  m ain ly  

a lo n g  th e  n o rth e rn , n o rth -e aste rn  an d  e aste rn  c o asts b o rd e rin g  lag o o n s  an d  

riv e r  e stu arie s . T h e  are a c o v e re d  b y  th e  m an g ro v e  e c o sy ste m  to d ay  is  e s ti ­

m ate d  as o n ly  87  k m 2 (L e g g  &  Je w e ll, 1995) (60-130  k m 2 ac c o rd in g  to  Ba ld w in ,

1991)  as o p p o se d  to  m u c h  larg e r are as o f  m an g ro v e  fo re st are as fo u n d  in  o th e r 

tro p ic a l A sian  c o u n trie s , e sp e c ia lly  in  th e  so u th -e aste rn  re g io n  (e .g . In d ia  - 

3 ,565  k m 2; Ban g lad e sh  - 4 ,050  k m 2; Bu rm a - 5,171 k m 2; T h ailan d  - 1 ,634  k m 2; 

M alay s ia  - 6 ,522  k m 2; In d o n e s ia  - 21, 763 k m 2 (Sae n g e r, et  al.,  1983) ). Sri L an k an  

m an g ro v e  fo re sts  c o v e r o n ly  ab o u t 0 .1 -0 .2  % o f  th e  to ta l la n d  are a  o f  th e  is lan d  

(66 ,1 66  k m 2 ac c o rd in g  to  L e g g  &  Je w e ll, 1995)  b u t th e y  are  fo u n d  in  m an y  la ­

g o o n s  an d  riv e r e stu arie s . M o st o f  th e  m an g ro v e  are as h av e  b e e n  su b je c te d  to  

h u m an  in te rfe re n c e  fo r a lo n g  tim e , an d  th e re fo re , u n d istu rb e d  m an g ro v e  f o r ­

e sts  are  rare .

Sri L an k an  m an g ro v e  fo re sts  h av e  b e e n  stu d ie d  b y  se v e ra l w o rk e rs  f ro m  

1960s (A b e y w ic k ram a, 1964; A ru lc h e lv am , 1968; Ba lasu b ram an iam  et  al., 1970; 

P in to , 1982; Ba lasu b ram an iam , 1985; d e  Silv a  &  Ba lasu b ram an iam , 1985; d e  

Silv a  &  d e  Silv a , 1987; A m aras in g h e  &  Ba lasu b ram an iam , 1992) . A lth o u g h  

m an g ro v e  f o re sts  are  p re se n t in  asso c ia tio n  w ith  m o st o f  th e  e stu arie s , th e  w e st 

c o ast m an g ro v e  f o re sts h av e  b e e n  m o re  th o ro u g h ly  stu d ie d  th an  th e  o th e rs .

T h is  p ap e r is  b ase d  m ain ly  o n  th e  stu d ie s  o f  th e  p re se n t au th o rs  o f  th e  

m an g ro v e  fo re sts  in  w e st, so u th  an d  e ast c o asts  d u rin g  1985-88  an d  1993-95 . 

T h e  d ata  o n  th e  m an g ro v e  fo re sts  in  T rin c o m ale e  (M ah aw e li e stu ary ) , Ja f f n a  

lag o o n  an d  V ad am arac h c h i lag o o n  w e re  p ro v id e d  b y  S. Ba la su b ra m a n ia m  

(p e rs . c o m m .)  d u rin g  th e  p e rio d  1984/ 85. T h e se  d ata  as w e ll as th o se  o n  th e  

m an g ro v e  f o re sts fro m  M an n ar to  K ala  O y a e stu ary  c o u ld  n o t b e  u p d a te d  

b e c a u se  o f  c o n tin u in g  ac ts o f  te rro rism  in  th e se  re g io n s.

M aterials and m ethods

D u rin g  th e  stu d y  p e rio d  th e  m an g ro v e  fo re sts  o n  th e  sh o re s o f  m a in la n d  an d  

is lan d s  in  e stu arie s  an d  lag o o n s f ro m  M an n ar in  th e  n o rth -w e st to  th e  r iv e r 

K u m b u k k an  O y a in  th e  so u th -e ast an d  Battic a lo a  lag o o n  (Fig . 1) w e re  s tu d ­

ie d . In  e ac h  m an g ro v e  fo re st, th e  f lo ra l c o m p o sitio n , z o n atio n  an d  th e  fau n a  

w e re  stu d ie d  in  5 m  b e lt tran se c ts , at le ast th re e  tran se c ts  in  e ac h  m an g ro v e  

f o re st, tak e n  at rig h t an g le s  f ro m  th e  e d g e  o f  w ate r to  th e  in lan d  e d g e . In  th e  

m an g ro v e  f o re sts w h ic h  w e re  v e ry  n arro w  (i.e . o n ly  a fe w  tre e s d e e p ) , th re e  

100 m  le n g th s a lo n g  th e  sh o re lin e  w e re  stu d ie d . H u m an  in te rfe re n c e  w as a s ­

se sse d  o n  a sc a le  o f  0 ( le ss  th an  1%  o f  th e  m an g ro v e  f o re sts a f fe c te d )  to  5 (o v e r 

90%  o f  th e  m an g ro v e  fo re st a f fe c te d ).

Lagoons and estuaries. P ritc h ard  (1967) d e f in e s an  e stu ary  as " a  se m i-e n c lo se d  

c o asta l b o d y  o f  w ate r, w h ic h  h as a fre e  c o n n e c tio n  w ith  th e  o p e n  se a , an d  

w ith in  w h ic h  se a w ate r is m e asu rab ly  d ilu te d  w ith  f re sh w ate r d e riv e d  f ro m
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Figure 1. D istrib u tio n  o f  m an g ro v e  f o re sts in  Sri L an k a. M n ag ro v e s area are 

sh ad ed , and  h av e  b e e n  e x ag g e rate d  fo r c larity .
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lan d  d ra in a g e " . T h u s, an  e stu ary  is su b je c te d  to  th e  in f lu e n c e  o f  re g u lar tid a l 

f lu c tu atio n s . O n  th e  o th e r h an d , a lag o o n  d o es n o t n o rm ally  h av e  a f re e  c o n ­

n e c tio n  w ith  th e  o p e n  se a an d  m ay  b e  in u n d ate d  w ith  se a w ate r at irre g u lar 

in te rv a ls  o n ly ; it re c e iv e s  fre sh w ate r m ain ly  fro m  d ire c t ra in fa ll ra th e r th an  

fro m  lan d  d rain ag e  (e .g . a lag o o n  w ith in  an  ato ll) . A c c o rd in g  to  th e se  d e f in i ­

tio n s, a ll so -c a lle d  lag o o n s in  Sri L an k a m u st p ro p e rly  b e  c ate g o rise d  as e s tu ­

arie s . H o w e v e r, in  th e  p re se n t w o rk , fo r c o n v e n ie n c e  o f  re fe re n c e  to  m ap s an d  

e arlie r lite ratu re , th e  c u sto m ary  u sag e  o f  te rm s is re ta in e d ; i.e . a lag o o n  is  c o n ­

s id e re d  to  b e  a stre tc h  o f  salt w ate r se p arate d  b y  a lo w  san d  b a n k  f ro m  th e  se a 

o r c o n n e c te d  w ith  th e  la tte r b y  a n arro w  p assag e ; an d  an  e stu ary  is th e  tid a l 

m o u th  o f  a riv er.

O bservations

Extent and distribution of m angrove forests. M an g ro v e  f o re sts  in  Sri L an k a  

are  n o t e x te n siv e  an d  are  o fte n  lim ite d  to  n arro w  strip s, so m e tim e s o n ly  a fe w  

tre e s  d ee p . A t p re se n t, m an g ro v e  f o re sts are  p re se n t in  p atc h e s  in  a sso c ia tio n  

w ith  th e  e stu arie s  an d  lag o o n s. T h e  la rg e st m an g ro v e  f o re st o c c u rs  in  th e  

K alp itiy a  lag o o n  re g io n  ( in c lu d in g  D u tc h  b ay  an d  P o rtu g u e se  b ay )  in  th e  n o rth ­

w e st (Fig . 1) an d  h as b e e n  e stim ate d  as 33.9  k m 2 (Bald w in , 1991). K ala  O y a-  

P o m p arip p u  A ra m an g ro v e  fo re st, th e  la rg e st w ith in  th is  are a, h as b e e n  e s ti ­

m ate d  as 18 .4  k m 2 b y  th e  an aly sis  o f  ae ria l p h o to g rap h s (K an ak aratn e  et  al., 

1984), b u t o n e - in c h  to p o g rap h ic  m ap  o f th e  area b ase d  o n  g ro u n d  su rv ey s sh o w s 

m u c h  le ss  m an g ro v e  fo re sts . T h e  K ala  O y a m an g ro v e  fo re st is n o t m o re  th an  

0.5  k m  d e e p  an d  e x te n d s ab o u t 2 k m  u p stre am  fro m  th e  riv e r m o u th .

In  Sri L an k a, th e  c lim atic  c o n d itio n s  d e p e n d  m ain ly  o n  th e  d is trib u tio n  o f  

ra in fa ll, th e  se aso n al c h an g e s  in  te m p e ratu re  b e in g  slig h t. O n  th e  am o u n t o f  

ra in fa ll re c e iv e d  th e  is lan d  c o u ld  b e  d iv id e d  in to  a "W e t Z o n e "  in  th e  so u th ­

w e st q u arte r (Fig . 1) (w ith  an  an n u al ra in fa ll o f  > 2000 m m  d istrib u te d  ra th e r 

e v e n ly  th ro u g h o u t th e  y e ar)  an d  a "D ry  Z o n e "  c o v e rin g  th e  re st o f  th e  c o u n try  

(w ith  an  an n u al ra in fa ll o f  1 ,000-2 ,000 m m  an d  w ith  a m ark e d  d ry  se aso n , 

w h ic h  lasts  se v e ral m o n th s) . T h u s, th e  f re sh w ate r d isc h arg e  in  th e  w e t z o n e  is 

m u c h  h ig h e r an d  o c c u rs th ro u g h o u t th e  y ear, w h e re as  th at in  th e  d ry  z o n e  is 

m u c h  le ss an d  o c c u rs  m o re  o r le ss se aso n ally . T h e se  c lim atic  c h arac te ris tic s  

in f lu e n c e  th e  d e v e lo p m e n t o f  th e  m an g ro v e  fo re sts  in  th e  tw o  z o n e s  ( so m e ­

tim e s , tw o  " S e m i- a r id "  z o n e s  in  th e  n o rth - w e s t an d  s o u th - e a s t a n d  an  

" In te rm e d ia te  z o n e "  at th e  b o u n d ary  o f  d ry  an d  w e t z o n e s  are  re c o g n ise d , 

b u t, th is  d iv is io n  is  n o t im p o rta n t as fa r as th e  f lo ra l c o m p o s itio n  o f  th e  

m an g ro v e  fo re sts  are  c o n sid e re d , an d  h e n c e  d isre g ard e d  in  th is  stu d y ) .

T h e  d istrib u tio n  o f  m an g ro v e  f o re sts  in  Sri L an k a is sh o w n  in  Fig . 1.

Physico-chem ical characteristics. T h e  av e rag e  air te m p e ratu re s  p re v a ilin g  in  

th e  m an g ro v e  fo re sts  ran g e  fro m  ab o u t 30°C  to  35°C . T h e  re la tiv e  h u m id ity  is 

v e ry  h ig h  an d  ran g e s fro m  80% -> 90% . T h e  sa lin ity  in  m an g ro v e  w ate rs  c o u ld  

v ary  fro m  alm o st n il to  m o re  th an  th at o f  se a w ater. T h e  lag o o n s an d  e stu arie s  . 

c o n ta in  a llu v ia l d e p o sits  an d  th e  so il c o n sists  m ain ly  o f  s ilt an d  f in e  c lay , a l ­

th o u g h  in  so m e are as san d y  so il is fo u n d . T h e  so il is w ate rlo g g e d , an d  c o n se ­

q u e n tly  p o o rly  ae rate d ; in  so m e  lo c a tio n s  th e re  is stag n an t w ate r. Sa lin ity  

d e p e n d s  m a in ly  o n  th e  p a tte rn  an d  am o u n t o f  f re sh w a te r d is c h a rg e  f ro m
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Tab le  1. So m e p h y sic o -c h em ical ch arac te ristic s o f w ater in se le c ted  m an g ro v e  fo rests. 

(d 02-d isso lv e d  o xy g en  co n c en tratio n ; W Z -w et z o n e ; D Z -d ry  z o n e ; H S-h ig h -salin e ; LS- 

lo w -salin e ; SC -scru b ).

C h arac te ris tic  ♦ C lim atic  M an g ro v e Tem p . p H do2 Salin ity

M an g ro v e  fo re st) z o ne ty p e oC p p m p p t

N eg o m b o W Z H S/ LS 27-31 7.5-8.3 4 .6 - 8 .7 18 - 3 2

Ben to ta W Z LS 26-30 6.1-7.2 5 .1 -  8.8 0 - 8

Balap itiy a W Z LS 26-31 6.4-7.6 4 .1 -  8.1 0 - 6

K o g g ala W Z LS 27-32 6.6-8.2 4 .5 - 9 .2 0 - 1 2

R ekaw a W Z H S 29-34 6.2-7.4 6 .3 -10 .6 18 - 3 4

Rann a O y a W Z LS 28-32 6 .2 - 7 3 5 .2 - 8 .3 3 - 9

K alam e tiy a-Lu n am a D Z LS 28-32 7 .5 - 9 2 4 .0 - 8 .5 0 - 6

M en ik  riv er D Z H S 27-33 7.1-8.3 4 .1 - 7 .9 0 - 2 6

Ku m b u kkan  O y a D Z LS 27-33 7.1-8.2 4 .3 - 8 .0 0 - 1 8

Batticalo a D Z H S 27-34 6.9-8.3 3 .9 - 7 .8 6 - 3 4

M an n ar D Z H S 28-42 6.9-7.9 3 .1 - 7 .5 21 - 3 6

K alp itiy a D Z H S 28-41 7.3-8.2 3 .1 -  8.1 21 - 3 6

K ala O y a D Z H S/ LS 27-31 7.1-8.1 3 .5 - 7 .4 0 - 2 8

M i O y a D Z H S/ LS 27-31 6.9-8.1 4 .1 -  8.3 0 - 2 5

M u n d el D Z SC 27-35 7.1-8.4 4 .5 - 9 .1 15 - 4 5

n e arb y  riv e rs, th e  tid a l am p litu d e , an d  th e  to p o g rap h y  an d  th e  e x te n t o f  th e  

e stu ary  o r lag o o n .

So m e  im p o rta n t p h y s ic o - c h e m ic a l c h a ra c te r is tic s  o f  w a te r  in  se le c te d  

m an g ro v e  fo re sts  are  g iv e n  in  Tab le  1.

M angrove m acroflora

T w en ty  th re e  sp e c ie s  o f  tru e -m an g ro v e  tre e s an d  sh ru b s h av e  b e e n  re c o rd e d  in  

Sri L an k a (Tab le  2) . (S. L iy an ag e  (p ers. c o m m .)  re c o rd e d  Son n eratia g riffithii, S. 

ov ata, A v icen n ia alba (=  A . m arin a, v id e  M o ld e n k e  &  M o ld e n k e , 1983) , A can thu s  

v o lu bilis  an d  X y lo c arp u s  m ekon g en sis  f ro m  th e  m a n g ro v e s  in  w e s te rn  an d  

s o u th e r n  c o a s ts ;  h o w e v e r , n o  v o u c h e r  s p e c im e n s  w e re  a v a i la b le  f o r  

e x am in atio n .)  D e p e n d in g  o n  th e  re g io n , se v e ral sp e c ie s o f  se a g rasse s are  f o u n d  

in  th e  fo re -m an g ro v e , an d  a v arie ty  o f  f re sh w ate r-m arsh , sa lt-m arsh , o r sea 

sh o re  p lan ts are  f o u n d  in  th e  b ac k -m an g ro v e . T h e  se a g rass  b e d s  are  c o m m o n  

in  sh allo w  se as in  la rg e r lag o o n s  su c h  as th o se  in  K a lp itiy a , Battic a lo a  an d  

Ja ffn a . T h e  c o m m o n  tru e  m an g ro v e  sp e c ie s are : R hiz ophora m u cron ata, A v icen n ia 

m arin a, Ex coecaria ag allocha, A can thu s ilic ifo liu s, Lu m n itz era racem osa, Son n eratia 

caseolaris, Bru g u iera g y m n orhiz a an d  A eg iceras corn icu latu m .  T h e se  tre e s are  sh o rt 

in  c o m p a riso n  to  th o se  f o u n d  in  o th e r A s ian  c o u n trie s  su c h  as In d o n e s ia , 

M a lay s ia  an d  T h ailan d . T h e  ta lle st tre e s  w h ic h  g ro w  to  ab o u t 15 m  are  fo u n d  

in  th e  K ala O y a an d  K alp itiy a  m an g ro v e  f o re sts (Fig . 1) an d  a fe w  tre e s g ro w in g  

to  ab o u t 15 -20 m  are  f o u n d  in  K a lu w am o d e ra  in  th e  so u th  an d  Battic a lo a  in  

th e  e ast; tre e s  in  o th e r m an g ro v e  f o re sts  are  u su a lly  sh o rte r th an  10 m .

Fiv e  m an g ro v e  sp e c ie s  ap p e ar to  b e  rath e r rare : C eriops decan dra ( re c o rd e d  

in  a s in g le  m an g ro v e  fo re st) , Son n eratia apetala ( s in g le  f o re st) , Lu m n itz era lit torea 

( tw o  fo re sts ), Scy phiphora hy drophy llacea ( th re e  fo re sts ) , C y n om etra iripa (th re e  

fo re sts)  (see  D isc u ss io n ) . O f  th e se , th e  f irs t th re e  sp e c ie s  c an  b e  c o n sid e re d  to  

b e  e n d an g e re d . Lu m n itz era lit torea is  o b se rv e d  in  th e  w e t z o n e  w h e re as  th e  

o th e r fo u r are  re c o rd e d  f ro m  th e  d ry  z o n e .
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Tab le  2. Im p o rtant sp ecies o f true m ang ro v e trees and  shrubs and  m ang ro v e  asso c iates o f 

Sri Lanka.

True m angrove species

A canthaceae

A c an thu s  ilic ifo liu s  L.

A recaceae (Palm ae)

N y pa fru t ic an s  W urm b.

A vicenniaceae

A v ic en n ia m arin a (Forsk.) V ierh.

A . o ffic in alis  L.

C om bretaceae

Lu m n itz era lit torea (Jack) V oigt 

L. rac em osa W illd.

Euphorbiaceae

E x c oec ar ia ag allo c ha L.

Fab aceae (Legum inosae)

C y n om etra irip a Kostel.

M eliaceae

X y lo c arp u s  g ran atu m  K oenig  

X . ru m p hii (K ostel.) M abb.

M yrsinaceae

A eg ic eras  c o rn ic u latu m  (L.) Blanco  

Rhizopnoraceae

Bru g u iera c y lin dric a (L.) Blume 

B. g y m n orhiz a (L.) Savigny

B. sex an g u la (Lour.) Poir.

C erio ps decan dra (G riff.) D ing H ou

C. tag al (Perr.) C.B.Rob.

R hiz op hora ap ic u lata Blum e 

R. m u cron ata Poir.

Rubiaceae

Scy phiphora hy drop hy llac ea G aertn.f . 

Sonnerataceae

Son n aratia alba J. Smith 

S. ap etala Buch.-H am .

S. c aseo laris  (L.) Engler 

Sterculiaceae

H erit iera lit to ralis  D ryand.

M angrove A ssociates

(Fore M angrove - Sea grasses)

C ym odoceaceae

C y m odocea serru lata (R. Br.) A schers & 

M agnus

H alo du le  u n in erv is  (Forssk.) A schers 

(:= D ip lan thera u n in erv is  (Forssk.) 

A eschers)

Sy rin g odiu m  isoet ifo liu m  (A schers) D andy

H ydrocharitaceae

En halu s ac oro ides  (L.f.) Royle 

H alophila dec ip ien s  O stenf.

H . ov alis  (R. Br.) H ook. f.

T halassia hem p ric hii (Ehrenb.) A sschers 

N ajadaceae

N ajas g ram in ea D el.

N . m arin a L.

Potam ogetonaceae

P otam og eton  pec t in atu s  L.

R u ppia m arit im a L.

(Back  M angrove)

A izoaceae

Sesu v iu m  p ortu lac astru m  (L.) L. 

A nnonaceae

A n n o n a g labra L.

A pocynaceae

C erbera odollam  G aertn.

O chrosia oppos it ifo lia (Lam .) K.Schum. 

A recaceae (Palm ae)

C ocos n u c ifera L.

A steraceae (C om positae)

Sp haeran thu s  am aran tho ides  Burmf.

S. african u s  L.

S. in dicu s  L.

Bignoniaceae

D o lic han dron e  spathacea (L.f.) K .Schum. 

C henopodiaceae

A rthro c n em u m  in dicu m  (W illd.)M oq. 

Salico rn ia brachiata Roxb.

Su aeda m arit im a (L.) D um ort.

S. m on oica Forssk. ex J.F. G mel.

S. n u diflo ra (W illd.) M oq.

Clusiaceae (G uttiferae)

C alop hy llu m  in ophy llu m  L.

C yperaceae

C y peru s rotu n du s  L.

Fim bris ty lis  fe rru g in ea (L.) V ahl 

Sc hoen op lec tu s  lit to ralis  (Schrad.) Palla 

Fab aceae (Legum inosae)

A g an o p ehe p t av hy lla  (L.) Polhill 

D alberg ia c an aen aten sis  (D ennst.) Prain  

D erris  he terop hy lla W illd.

P o n g am ia p in n ata (L.) Pierre

H ernandiaceae

H ern an dia n y m phaeifo lia (Presl) Kubitzki 

Lecythidaceae

Barrin g ton ia asiat ica (L.) K urz

B. racem osa (L.) Sprengel 

Lythraceae

P em phis  ac idu la J.R. & G. Forst.

M alvaceae

H ibiscu s t iliaceu s  L.

T hespesia popu ln ea (L.) Solander ex C orrea 

M yrsinaceae

A rdisia e llip t ic a Thunb.

Pandanaceae

P an dan u s odorat issim u s  L.f.

Poaceae (G ram ineae)

Z oy sia m atrella (L.) M errill 

Tam aricaceae

T am arix  in dica W illd.

V erbenaceae

C leroden dru m  in erm e  (L.) G aertn  

P rem n a o btu sifo lia R. Br.

H e m i p a r a s i t e s  o n  t r u e  m a n g r o v e  s p e c i e s  

Loranthaceae

D en dro p ht ho e falc at a (L.f.) Ethingsh 

on A eg ic eras  c o rn ic u latu m  

V iscaceae

V iscu m  o rien tale  W illd.

on E x coecaria ag alloc ha

P t e r y d o p h y t a  ( Fe r n s )

A diantacea

A c rost ic hu m  au reu m  L.
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A  v arie ty  o f  tre e s an d  sh ru b s g ro w s in  th e  b ac k  m an g ro v e  (T ab le  1) o f  w h ic h  

th e  im p o rtan t sp e c ie s  are : A crost ichu m  au reu m , A rdisia ellip t ica, B arrin g ton ia 

racem osa, C erbera odollam , C leroden dru m  in erm ae, D olichan dron e spathacea, H ibis ­

cu s t iliaceu s , P em phis ac idu la an d  T hespesia popu ln ea. (S. L iy an ag e  (p ers. c o m m .)  

ad d itio n ally  re c o rd e d  A crostichu m  spec iosu m ) . So m e tim e s, sp e c ie s  o f  th o rn  fo re st 

an d  d ry  e v e rg re e n  fo re st (in  th e  d ry  z o n e )  an d  sp e c ie s  o f  w e t e v e rg re e n  fo re st 

( in  th e  w e t z o n e )  are  also  se e n  in te rm in g le d  in  th e  m an g ro v e  fo re sts .

In  g e n e ral, m an y  tru e  m an g ro v e  sp e c ie s  (see  b e lo w )  are  c o m m o n ly  fo u n d  

in  all s ites , b u t th e  f lo ris tic  c o m p o sitio n  o f  th e  d ry  z o n e  m an g ro v e  f o re sts is 

so m e w h at d if fe re n t f ro m  th at o f  th e  w e t z o n e  m an g ro v e  fo re sts . Be c au se  o f  th e  

se aso n ality  o f ra in s an d  th e  lo w e r fre sh w ate r d isc h arg e  in  th e  d ry  z o n e  (Tab le 3), 

th e  m an g ro v e  fo re sts  in  th is  z o n e  e x p e rie n c e  h ig h e r sa lin ity  as o p p o se d  to  

th o se  in  th e  w e t z o n e  w h ic h  e x p e rie n c e  m u c h  h ig h e r an d  e v e n ly  d is trib u te d  

an n u al ra in fa ll an d  f re sh w ate r d isc h arg e  an d  th e re fo re  lo w e r salin ity . N y pa 

fru t ican s  is fo u n d  o n ly  in  th e  w e t z o n e . Its ran g e  e x te n d s f ro m  th e  e stu ary  o f 

R an n a  O y a to  th e  e s tu a ry  o f  G in  O y a , a tr ib u ta ry  o f  M a h a  O y a (Fig . 1). 

R hiz ophora m u cron ata is m o re  c o m m o n  in  th e  d ry  z o n e  w h e re as  R. apicu lata is 

m o re  c o m m o n  in  th e  w e t z o n e . Bru g u iera sex an g u la is m o re  c o m m o n  in  th e  w e t 

z o n e  w h e re as  B. cy lin drica is m o re  c o m m o n  in  th e  d ry  z o n e . T h e  d if fe re n c e s  in  

th e  f lo ristic  c o m p o sitio n s  re f le c t th e  sa lin ity  to le ran c e s  o f  in d iv id u a l sp e c ie s. 

T h e  d ry  z o n e  m a n g r o v e  f o r e s ts  o f te n  h a v e  s a l tm a r s h  p la n ts  s u c h  as 

A rthrocn em u m  in dicu m , Salicorn ia brachiata an d  Su aeda sp p . in  th e  b a c k  m an ­

g ro v e  w h e re as  w e t z o n e  m an g ro v e  fo re sts  h av e  m an g ro v e  asso c ia te s  su ch  as 

D olichan dron e spathacea.

T h e d istrib u tio n  o f  m an g ro v e  p lan ts  in  so m e  se le c te d  m an g ro v e  f o re sts is 

sh o w n  in  Tab le  4, an d  th at o f  d if fe re n t re g io n s an d  th e  statu s  o f  e ac h  sp e c ie s 

are  sh o w n  in  Tab le  5.

Th e  u su al z o n atio n  o f  tree s, o b se rv e d  in  th e  m an g ro v e  fo re sts  o f  o th e r c o u n ­

trie s su ch  as In d o n e sia , M alay sia  an d  T h ailan d , is n o t w e ll m ark e d  in  Sri Lan ka. 

G en e rally , in  larg e r m an g ro v e  fo re sts , th e re  is a z o n e  o f  R hiz ophora, Son n eratia, 

an d  Bru g u iera at th e  w ate rfro n t, w ith  R hiz ophora u su a lly  o c c u p y in g  th e  lo w e st 

p o sitio n , fo llo w e d  b y  a m ix e d  m an g ro v e  c o m m u n ity  o f  o th e r tru e  m an g ro v e  

sp e c ie s su ch  as A eg iceras corn icu latu m , C eriops tag al an d  Lu m n itz era racem osa. 

A v icen n ia m arin a is fo u n d  in  th e  m ix e d  z o n e , u su a lly  to w ard s  th e  in lan d  m arg in , 

b u t m ay  e x te n d  to  e d g e  o f  w ate r as w e ll. In  sm alle r an d  n arro w  m an g ro v e  

fo re sts  as w e ll as in  th o se  th at h av e  b e e n  m u c h  a f fe c te d  b y  h u m an  in te rfe re n c e  

th is  z o n atio n  is d istu rb e d  an d  a ll sp e c ie s  m ay  o c c u r in te r-m ix e d .

M angrove forest types. Base d  o n  f lo ra l c h arac te ristic s , w e  re c o g n ise  tw o  b ro ad  

m an g ro v e  fo re st ty p e s in  Sri L an k a, 'lo w -salin e ' an d  'h ig h -salin e '. 'L o w -salin e ' 

m an g ro v e  fo re sts are  u su ally  p re se n t in  th e  riv e r e stu arie s w h e re as th e  'h ig h - 

salin e ' k in d  is u su ally  p re se n t o n  th e  sh o re s o f  lag o o n s an d  is lan d s w ith in  

lag o o n s. H o w ev e r, in  th e  d ry  z o n e , so m e tim e s a lo n g  th e  sam e riv er, a h ig h -  

sa lin e  m an g ro v e  fo re st is p re se n t at th e  riv e r m o u th , g rad u ally  c h an g in g  in to  a 

lo w -salin e  fo re st fu rth e r u p stre am . T h is is a lso  tru e  o f  lo n g  lag o o n s in  w h ic h  a 

riv e r o p e n s in  th e  u p stre am  are a o f  th e  lag o o n . H e re , th e  are a aro u n d  th e  lag o o n  

m o u th  co n tain s h ig h -salin e  m an g ro v e  fo rest, g rad u ally  c h an g in g  in to  a lo w -  

salin e  o n e  in  th e  p ro x im ity  o f  th e  fre sh w ate r so u rce . In  so m e o th e rs , e sp e c ia lly
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Table 3. N u m b er o f riv ers and  th eir an n u al d isch arg e , len g th  o f sh o re lin e  and  the  d is ­

ch arg e  p er k ilo m etre  o f sh o re lin e  o f the  d ry  z o n e  and  w et z o ne .

Z o n e N o . o f riv ers A n n u al d ischarg e , A  

(106 cu b ic  m etres)

Sho relin e , B 

(km )

A / B

W et Z o n e 17 29,457 270 109.10

D ry  Z o ne 86 26,824 1430 18.76

w h e n  th e  m an g ro v e  fo rest is v e ry  sm all, a m ix tu re  o f  b o th  v e g e tatio n  ty p e s is 

p re se n t.

Lo w  s a l i n e  m a n g ro v e  f o re s ts .  T h e se  are  fo u n d  in  th e  riv e r e stu arie s  an d  la ­

g o o n s w h e re  sa lin ity  is  lo w , o f te n  b e lo w  10 p p t, an d  m o re  im p o rtan tly , w h e re  

th is  lo w  sa lin ity  p re v ails  th ro u g h o u t o r d u rin g  m o st o f  th e  y ear. L o w -sa lin e  

m an g ro v e  fo re sts  u su a lly  sh o w  a m o re  lu x u rian t g ro w th  th an  th e  h ig h -sa lin e  

o n e s. C o m m u n itie s  o f  N y pa fru t ican s, Son n eratia caseolaris, Bru g u iera sex an g u la 

a n d  R h iz o p h o r a ap ic u lat a  a s  w e l l  a s  th e  m a n g r o v e - a s s o c ia te s  s u c h  as  

D olichan dron e spathacea an d  A n n on a g labra are  c h arac te ris tic  o f  th e  lo w -sa lin e  

ty p e . A n  e stu ary  o r lag o o n  asso c ia te d  w ith  a lo w -sa lin e  m an g ro v e  f o re st u su ­

a l ly  c o n ta in s  c o m m u n itie s  o f  f r e s h w a te r  p h y to p la n k to n , z o o p la n k to n , 

m ac ro p h y te s  an d  m ac ro fau n a.

H i g h  s a l i n e  m a n g ro v e  f o re s ts .  H ig h -sa lin e  m an g ro v e  fo re sts  are  u su a lly  asso ­

c ia te d  w ith  lag o o n s an d  e stu arie s  in  w h ic h  th e  sa lin ity  is in  e x c e ss  o f  25 p p t at 

le a s t d u rin g  a p art o f  th e  y ear. T h e y  are  u su a lly  c h arac te rise d  b y  th e  p re se n c e  

o f  R hiz ophora m u cron ata an d  A v icen n ia m arin a, b u t A can thu s ilic ifo liu s, A eg ic eras  

corn icu latu m  an d  Ex coecaria ag allocha are  also  c o m m o n . T h e  lag o o n s an d  e s tu ­

a rie s  w ith  asso c ia te d  h ig h -sa lin e  m an g ro v e  f o re sts  u su a lly  c o n ta in  m arin e  

p lan k to n  an d  se a g rasse s. T h e  b ac k -m an g ro v e  c o n ta in s  sp e c ie s  su c h  as A rdisia 

ellip t ica, P rem n a obtu sifo lia, an d  P em phis ac idu la, an d  in  d rie r re g io n s  w h e re  

sa lin ity  is v e ry  h ig h , sa lt m arsh  p lan ts are  o f te n  p re se n t in  th e  b a c k  m an g ro v e .

T h re e  o th e r ty p e s o f  m an g ro v e  fo re sts , n am ely , sc ru b , o v e rw ash  an d  b asin , 

h av e  b e e n  d e sc rib e d  in  Sri L an k a  o n  th e  b asis  o f  f lo o d in g  an d  to p o g rap h ic a l 

c h arac te ris tic s  (Ba lasu b ram an iam , 1985) , an d  th e se  ap p e ar to  b e  sp e c ia lise d  

in stan c e s  o f  th e  h ig h  salin e  ty p e .

S c ru b  M a n g ro v e  f o re s ts .  T h e  sc ru b  m an g ro v e  fo re sts  are  d e g rad e d  m an g ro v e  

fo re sts  an d  d e v e lo p  in  are as o f  p o o r d rain ag e  w h ic h  o fte n  b e c o m e  w ate rlo g g e d . 

T h e y  are  c o v e re d  o n ly  d u rin g  e x tre m e  h ig h  tid e s an d  d u rin g  o c c as io n a l ra in s. 

T h e  so il te n d s to  g et h y p e rsa lin e  d u rin g  th e  d ry  se aso n . T h e  sc ru b  m an g ro v e  

fo re sts  are  c h arac te rise d  b y  g re atly  stu n te d  tre e s an d  are  th e re fo re  so m e tim e s 

re fe rre d  to  as d w arf  m an g ro v e  fo re sts. A v icen n ia m arin a is th e  d o m in an t sp e ­

c ie s, b u t Ex coecaria ag allocha an d  so m e tim e s Lu m n itz era racem osa an d  A eg iceras  

corn icu latu m  are  also  fo u n d . Sp e c ie s p ro m in e n t in  o th e r m an g ro v e  fo re sts  su ch  

as R hiz ophora, Bru g u iera an d  Son n eratia are  u su ally  ab se n t. Sa ltm arsh  p lan ts 

su c h  as A rthrocn em u m  in dicu m , Salicorn ia brachiata an d  Su aeda sp p . are  c o m ­

m o n  an d  w e ll d e v e lo p e d , an d  o fte n  g ro w  in te rm ix e d  w ith  th e  m an g ro v e  tree s. 

Su c h  d e g rad e d  sc ru b  m an g ro v e  fo re sts are  o c c as io n a lly  se e n  in  th e  d ry  z o n e

86 J. South A sian nat. H ist.



V
o

l. 
3
., 

N
o

. 
1
.

Tab le  4. The d istrib u tio n  o f co m m o n m an g ro v e  sp ec ies in  d ifferen t m ang ro v e  fo rests. (A C - A egiceras corniculatum ; A I- A can thu s ilicifolius; 

A M - A vicennia marina; A O -A . offic in alis; BC - Bruguiera cy lindrica; BG - B. gy m norhiza; BS- B. sex angula; C T- C eriops tagal; EA - Excoecaria agallocha; 

H L- H eritiera littoralis; LR- Lumnitzera racemosa; N F-N y pa fru t ic an s ; RA - Rhizophora apiculata; RM - R. mucronata; SA - Sonneratia alba; SC - S. caseolaris; 

X G -X y lopcarpus gran atum ; X R-X . rumphii (*** > 50% , ** 25-50% , * 10-25% , + + + 5-10% , ++ 1-5% 1, + <1% , —  no t o b se rv e d ) ; H I-D eg ree  o f h u m an 

in terferen ce  (0— <1% ; 1 - 1 - 1 0 % ; 2 - 1 0 - 2 5 % ; 3 - 2 5 - 5 0 % ; 4 - 5 0 - 9 0 % ; 5— >90%  affec ted ).

M ang ro v e  fo rest A C A I A M A O BC BG BS C T EA H L LR N F RA RM SA SC XG X R H I

N eg o m b o + + ** **
— ++ * + + + +++ — +++ — +++ ** + + + — 4

Ben to ta —
* ++ — —

* *
— + + + — * **

—
*

— — 4

Balap itiy a + + + — — +++ +++ + + * + +++ *
* *

— — +++ — — 4

K o g g ala + ++ + + — + ++ — +++ — + ++ * * * * — * — + 3

R ekaw a * ++ * + — * ++ *
** + * + + +++ — + — — 4

R anna O y a * + — — — — * + * * * * — — — + — — 4

K alam etiy a + —
* * * *** 4

M enik  riv er
* ** ++ — — — — —

*
—

*
— — +++ —

**
— — 0

Ku m b u kkan  o ya +++ * *
— — — — —

*
—

*
— + + *

—
*

— — 0

Batticalo a +++ ++ ** + — +++ — —
** + *

— ++ *
— +++ + — 3

V alachcheni + + + ***
— — + — —

* + + + — —
** — — + — 4

M ahaw eli +++ — +++ + + +++ — — ++ — * — +++ **
— ++ + — 3

M u llaittiv u + + * *
— — + — + *

— +++ — —
x-x- — ++ — — 3

V ad am arachchi * * x-x- — + + — — ++ — +++ — — x-x-
— * — — 4

M ann ar +++ * x-x- — — + — + +++ + * — — x-x-
— — + + 3

K alp itiy a + + x-x-x-
— ++ — — + + ++ — ++ — + x-x- + + + + 3

K ala O y a + ++ x-x-
— + + — + + ++ — ++ — + x-x- + — + + 1

M i O y a + — x-x- + + — — + x-x- + ++ — —
X- + — + — 4

M u nd el — + x-x-x-
— — + — —

x-x-
— + — — — — — — — 5

Lo w -saline + * + + + + + * +++ ++ +++ + ++ + +++ X- + ++ + +

H ig h-saline +++ * x-x- + + + — + x-x- + ++ + — + x-x- + ++ + +
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Table 5. Statu s o f m an g ro v e  sp ec ies and  th eir d istrib u tio n  in  d if feren t co astal areas o f 

Sri Lan ka. (1-v ery  rare and  en d an g ered ; 2- rare  b u t n o t en d an g ered ; 3-co m m o n  b u t re ­

stric ted ; 4-co m m o n ; 5-v ery  co m m o n ). + in d icates p resen ce , —  ab sen ce .

M angrove species Status W est N orth ­
w est

N orth N orth ­
east

East South­
east

South South ­
w est

A c an thu s  ilic ifo liu s 4 + + + + + + + +

A eg ic eras  c o rn ic u latu m 4 + + + + + + + +

A v ic en n ia m arin a 5 + + + + + + + +

A . o ffic in alis 3 + + — + + — + +

B ru g u iera c y lin dric a 3 + + + + — — — —

B. g y m n o rrhiz a 4 + + + + + + + +

B. sex an g u la 3 + + +

C eriop s  dec an dra 1 — — — + — — — —

C. tag al 3 + + — — — + + +

C y n o m etra irip a 2 — + — + — — — —

E x c o ec ar ia ag allo c ha 5 + + + + + + + +

H erit iera lit to ralis 3 — + — — + — + +

L u m n itz era lit to rea 1 +

L. rac em osa 5 + + + + + + + +

N y p a fru t ic an s 3 + + +

R hiz op ho ra ap ic u lata 4 + + — + + + + +

R. m u c ron ata 5 + + + + + + + +

S c y p hip ho ra hy drop hy llac ea 2 — — +

So n n arat ia alba 3 + +

S. ap et ala 1 — — — + — — — —

S. c aseo lar is 4 + — + + + + + +

X y lo c arp u s  g ran atu m 3 + + — + + + — —

X. moluccensis 3 — + — — — — + —

Total (23) 16 17 10 15 12 11 15 15

(e .g . b o rd e rin g  M u n d e l lak e  an d  at so m e p lac e s  a lo n g  th e  P u tta lam -K alp itiy a  

ro ad ).

O v e rw a s h  m a n g ro v e  f o re s ts .  O v e rw ash  m an g ro v e  fo re sts are  th o se  th at are  

fo u n d  o n  sm all is lan d s, w h ic h  g et c o m p le te ly  c o v e re d  o v e r at e ac h  h ig h  tid e  

(e .g . in  so m e  o f  th e  sm all is lan d s in  K alp itiy a  lag o o n ). Be c au se  o f  th e  tid e s  

w ash in g  aw ay  th e  le a f  d eb ris, e tc ., th e  o rg an ic  c o n te n t o f  th e  so il is lo w . Flo ris tic  

c o m p o sitio n  o f  th e  o v e rw ash  ty p e  c o u ld  b e  s im ilar to  th at o f  th e  h ig h -sa lin e  

ty p e  w ith  R hiz ophora m u cron ata d o m in atin g  th e  m an g ro v e  co m m u n ity , b u t m o re  

o fte n  th e y  are  m o n o ty p ic  fo rm atio n s o f  R. m u cron ata.

B a s i n  m a n g ro v e  f o re s ts .  In  th e  b as in  ty p e , th e  m an g ro v e  fo re st lie s  in  a d e p re s ­

s io n  an d  th e  su rro u n d in g  so il b e in g  w ash e d  in to  th e  b asin . T h e  so il is  w ate r ­

lo g g e d , p o o rly  ae rate d  w ith  a h ig h  o rg an ic  c o n te n t. T h e  v e g e tatio n  is  s im ilar 

to  th at o f  h ig h -sa lin e  ty p e  w ith  R hiz ophora m u cron ata an d  A v icen n ia m arin a 

d o m in atin g  th e  m an g ro v e  c o m m u n ity . T h is  ty p e  o f  m an g ro v e  fo re st is  fo u n d  

in  V ad am arac h c h i lag o o n  in  th e  Ja f fn a  p e n in su la  (Ba lasu b ram an iam , 1985) b u t 

h as n o t b e e n  o b se rv e d  o n  th e  w e st, so u th  o r e ast co asts.
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Fauna

I n v e rte b ra te  f a u n a .  A  v arie ty  o f  m ac ro fau n a  is o b se rv e d  in  th e  m u d f lats  w ith in  

m an g ro v e  f o re sts . T h e  m ac ro fau n a  in  th e  Sri L an k an  m an g ro v e  fo re sts  are  

d o m in ate d  b y  g a s tro p o d s  an d  g ra p s id  c rab s . T h e  sn a il T erebralia palu stris , 

g rap sid  c rab s an d  th e  m u d - lo b ste r, T hallasin a an om ala, ap p e ar to  b e  sp e c if ic  to  

th e  m an g ro v e  fo re sts . Terebralia palu stris  w as o b se rv e d  in  a ll m an g ro v e  fo re sts, 

e sp e c ia lly  am o n g  th e  ro o ts  o f  R hiz ophora sp p . an d  o th e r tre e s . I t is  ab u n d an t in  

K a lp itiy a  are a  b u t is n o t so  c o m m o n  in  th e  w e t z o n e . O n  th e  o th e r h an d , 

C erithidea c in g u lata is c o m m o n  in  all m an g ro v e  fo re sts  an d  is  also  o b se rv e d  in  

m u d  f la ts  w ith  n o  asso c ia te d  m an g ro v e  fo re sts . G rap sid  c rab s  are  c o m m o n  in  

a ll larg e  m an g ro v e  fo re sts  an d  in c lu d e d  C hirom an tes  sp p ., N eosarm atiu m  sp p . 

an d  N eoepisesarm a sp p . T h e  f id d le r c rab s U ca sp p . are  f o u n d  in  m u d f la ts  w ith in  

as w e ll as o u tsid e  th e  m an g ro v e  fo re sts . T h e  an o m u ran  T hallasin a an om ala w as 

se e n  in  M an n ar, K alp itiy a , M i O y a, K ala  O y a an d  N e g o m b o  an d  Battic a lo a  

m an g ro v e  fo re sts . H e rm it c rab s Eu pag u ru s  sp . an d  P ag u ru s  sp . w e re  se e n  in  all 

m an g ro v e  fo re sts .

A q u atic  fau n a  in  m an g ro v e  asso c ia te d  e stu arie s  an d  lag o o n s  is n o t d if fe r ­

en t fro m  th at f o u n d  in  o th e r e stu arie s  an d  lag o o n s. Sin c e  th e  su b m e rg e d  p arts 

o f th e  tre e s an d  th e  p ro p -  an d  k n e e - ro o ts  o f fe r a su b stratu m  fo r attac h m e n t, 

an d  a p lac e  fo r h id in g  an d  p ro te c tio n , an d  th e  le a f  litte r o f fe rs  p ro te c tio n  an d  a 

so u rc e  o f fo o d , aq u atic  fau n a  o c c u rs  in  g re ate r ab u n d an c e  in  a m an g ro v e -as ­

so c iate d  e stu ary  o r lag o o n . T h e  p o rtu n id  c rab  Scy lla serrata, w h ic h  is c o m m e r ­

c ia lly  im p o rtan t in  Sri L an k a, w as fo u n d  u b iq u ito u s ly  in  a ll lag o o n s  an d  e stu ­

arie s e x am in e d , b u t is sp e c ia lly  c o m m o n  in  K a lp itiy a  lag o o n . Se v e ra l sp e c ie s 

o f  p e n ae id  p raw n s w e re  se e n  in  la g o o n s an d  e stu arie s  e x am in e d  o f  w h ic h  th e  

c o m m o n  sp e c ie s  w e re  P en aeu s in dicu s, P. sem isu lcatu s, M etapen aeu s dobson i, an d  

M . eleg an s. P en aeu s sem isu lcatu s  is  c o m m o n  in  K a lp itiy a  are a b u t is rare  in  th e  

w e t z o n e . M acrobrachiu m  sp p . ( fam ily  P a lae m o n id ae )  are  c o m m o n  in  th e  e stu ­

arie s o f  b o th  d ry  an d  w e t z o n e s; M . rosen berg ii is th e  c o m m o n e st sp e c ie s, b u t 

M . scabricu lu m  is also  fre q u e n t. A ty id  sh rim p s su c h  as A ty opsis spin ipes, C aridin a 

z ey lan ica, C. prop in qu a an d  C. g rac ilirostris  an d  th e  g astro p o d  m o llu sc s  su ch  as 

Fau n u s ater  are  fo u n d  in  th e  lag o o n s  an d  e stu arie s  o f  th e  w e t z o n e .

T h e  b iv a lv e s , A n adara sp p ., G elo in a cey lon ica an d  G affrariu m  tu m idum , are  

c o m m o n  in  th e  m u d  in  th e  sh a llo w  lag o o n s an d  e stu arie s  in  th e  d ry  z o n e , an d  

are  fo u n d  am o n g  se a g rasse s  an d  o c c as io n a lly  w ith in  m an g ro v e  fo re sts . T h e  

o y ste rs , C rassostrea sp p . are  se e n  a ttac h e d  to  th e  su b m e rg e d  ro o ts  o f  R hiz ophora 

sp p ., e tc . an d  in  th e  sh a llo w  re g io n s o f  a ll lag o o n s an d  e stu arie s . P ern a sp p ., 

M arcia sp p ., P in n a bico lor  an d  th e  g astro p o d  P leu roploca trapez iu m  w e re  fo u n d  

in  th e  la g o o n s an d  e stu arie s  o f  th e  d ry  z o n e . Littorin a scabra an d  N erita polita 

are  fo u n d  in  b o th  th e  w e t an d  th e  d ry  z o n e  m an g ro v e  fo re sts .

L arv ae  o f  p raw n s  an d  c rab s ; c o p e p o d s  an d  n au p lii are  c o m m o n  in  th e  

z o o p lan k to n  o f  a ll lag o o n s an d  e stu arie s . H o w e v e r, so m e  d if fe re n c e s  in  th e  

z o o p lan k to n  in  w e t z o n e  an d  d ry  z o n e  lag o o n s an d  e stu arie s  w e re  o b se rv e d . 

Fo r in stan c e , C aprella, sp p . an d  N oct ilu ca sp p . are  c o m m o n  in  larg e  d ry  z o n e  

lag o o n s (e .g . th o se  o f  K a lp itiy a  an d  Battic a lo a )  b u t n o t in  w e t z o n e  lag o o n s. 

Z o o p la n k to n  in  N e g o m b o  la g o o n  is  d o m in a te d  b y  C e r at iu m  sp p . 

(D in o f lag e llata) ; th at o f  o th e r w e t z o n e  lag o o n s  is d o m in ate d  b y  n au p lii an d
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c o p e p o d s. C lad o c e ran s an d  ro tife rs  are  also  o b se rv e d  in  th e se  lag o o n s b u t n o t 

in  m o st o f  th e  d ry  z o n e  lag o o n s.

V e rte b ra te  f a u n a .  Sin c e  th e  m an g ro v e  fo re sts in  Sri L an k a  in  g e n e ra l are  q u ite  

sm all, th e  v e rte b rate  fau n a d e p e n d s m ain ly  o n  th e  c o m p o sitio n  o f  th e  fau n a  o f  

th e  s u rro u n d in g  are a . Fo r in s ta n c e , in  m a n g ro v e  f o re s ts  s u rro u n d e d  b y  

d e v e lo p e d  are as, th e  v e rte b rate  fau n a is q u ite  sp arse , e x c e p t f o r th e  f ish  sp e c ie s  

th e  d iv e rs ity  o f  w h ic h  d e p e n d s o n  th e  siz e , f re sh w ate r in f lo w  an d  sa lt w ate r 

in g re ss  o f  th e  re sp e c tiv e  lag o o n  o r estu ary .

T h e  f ish  sp e c ie s  fo u n d  in  lag o o n s an d  e stu arie s  w ith  asso c ia te d  m an g ro v e  

f o re s ts  are  th e  c o m m o n  e s tu a rin e  f ish  sp e c ie s  w h ic h  in c lu d e d  m u g ilid s , 

c aran g id s , c ic h lid s, s ig an id s, c e n tro p o m id s, g o b iid s, e tc . O v e r 150 sp e c ie s  h av e  

b e e n  re c o rd e d  in  m an g ro v e  fo re st asso c ia te d  lag o o n s an d  e stu arie s  (d e  Silv a  &  

d e  Silv a , 1987). T h e  f ish  fau n a d if fe rs so m e w h at in  th e  w e t z o n e  an d  d ry  z o n e  

e stu arie s  an d  lag o o n s, a lth o u g h  th e re  are  m an y  c o m m o n  sp e c ie s, d e p e n d in g  

o n  th e  p re v a ilin g  salin ity . P eriophthalm u s koelreu teri is a p ro m in e n t sp e c ie s  o n  

m u d f la ts  an d  se e n  re stin g  o n  th e  p ro p  ro o ts  o f  R hiz ophora sp p . in  b o th  th e  w e t 

an d  th e  d ry  z o n e s. Fish  fry  an d  f in g e rlin g s  an d  sm all p raw n s are  o f te n  se e n  in  

sm all m o re  o r le ss p e rm an e n t w ate r h o le s an d  sm all c h an n e ls  o f  w ate r w ith in  

th e  m an g ro v e  fo rests. G lass ee ls an d  ju v e n ile  ee ls w ere  o b se rv ed  in  w ate r am o n g  

th e  p ro p  ro o ts  o f  R hiz ophora sp p .

M o st o f  th e  te trap o d  fau n a c an  b e  c o n sid e re d  as e ith e r "m ig ra n ts "  o r " o c ­

c a s io n a l v is ito rs "  fro m  th e  su rro u n d in g  area, a lth o u g h  th e re  are  a fe w  sp e c ie s , 

e sp e c ia lly  so m e  b ird  sp e c ie s  an d  m e g ac h iro p te ran  sp e c ie s , w h ic h  ro o st o n  

m an g ro v e  tree s.

O n ly  a fe w  am p h ib ian s w e re  o b se rv e d  w ith in  m an g ro v e  fo re sts . C o m m o n  

to ad  Bu fo m elan ostic tu s  an d  th e  c o m m o n  f ro g  Lim n on ectes lim n ocharis  w e re  se e n  

in  m an y  riv e r e stu arie s. T h is  p au c ity  o f  am p h ib ian s is o b v io u sly  d u e  to  th e  

p re v a ilin g  sa lin e  c o n d itio n s.

T h e  w a te r  sn ak e s ( X en ochrophis p iscator, C erberu s rhy n chops  an d  G erada 

prev ost ian a)  as w e ll as th e  lan d  sn ak e s (rat sn ak e  (P ty as m u cosu s) , p y th o n  ( P y ­

thon  m o lu ru s ) ,g re e n  w h ip - sn a k e  ( A haetu lla n asu tu s ), c o b ra  (N aja n aja)  an d  

R u sse ll 's  v ip e r (V ipera ru sselli) )  w e re  o b se rv e d  w ith in  m an g ro v e  fo re sts . Bab y  

c ro c o d ile s  o f  b o th  C rocodilu s palu stris  an d  C. porosu s  w e re  se e n  am o n g  th e  

p ro p  ro o ts o f  R hiz ophora, w h ic h  p ro v id e  g o o d  p ro te c tio n  to  th e m  fro m  p re d a ­

to rs  su c h  as th e  av ian  rap to rs.

A  v arie ty  o f  b ird s  is fo u n d  to  n e st in  m an g ro v e  tre e s an d  fe e d  in  th e  m a n ­

g ro v e -asso c ia te d  lag o o n s an d  e stu arie s. A lth o u g h  so m e fo re st b ird s  w e re  o b ­

se rv e d , th e  m an g ro v e  fo re st av ifau n a  c o m p rise s  m ain ly  w ad in g  b ird s . T h e  

re sid e n t av ifau n a  is  au g m e n te d  b y  th e  m ig ran t sp e c ie s d u rin g  th e  m ig rato ry  

se aso n  o f  Se p te m b e r to  A p ril. O v e r 110 sp e c ie s, b o th  re sid e n t an d  m ig rato ry , 

h av e  b e e n  re c o rd e d  d u rin g  th is stu d y  in  m an g ro v e  fo re st a sso c ia te d  lag o o n s 

an d  e stu arie s , m o re  in  th e  d ry  z o n e  th an  in  th e  w e t z o n e . H o w e v e r, n o n e  o f  

th e se  sp e c ie s  is c o n f in e d  to  th e  m an g ro v e  fo re sts , b u t fo u n d  as w e ll in  th e  

e stu arie s  an d  lag o o n s w ith  n o  asso c ia te d  m an g ro v e  fo re sts .

T h e  m am m alian  fau n a are  m ain ly  v isito rs. In  d e v e lo p e d  are as, o n ly  a few  

sp e c ie s  su c h  as th e  ro d e n ts  an d  b a ts  w e re  o b se rv e d , b u t in  are as w h e re  th e  

m an g ro v e  f o re sts  c o n tin u e  w ith  th e  T h o rn  o r Ev e rg re e n  fo re sts , m an y  m am ­
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m al sp e c ie s  w e re  fo u n d  to  v is it th e  m an g ro v e  fo re sts  (e .g . m an g ro v e  fo re sts  in  

N atio n a l P ark s) . In  th e  m an g ro v e  fo re st o f  P o m p arip p u  A ra-K ala  O y a e stu ar ­

ie s (in  W ilp attu  N atio n a l P ark )  as w e ll as in  th o se  o f  M e n ik  riv e r ( in c lu d in g  

K atu p ila  A ra an d  A g ara  A ra) an d  K u m b u k k an  O y a e stu arie s  (in  R u h u n a  N a ­

tio n a l Park )  trac k s  an d  d u n g / sc at p ile s o f  m an y  m am m al sp e c ie s  in c lu d in g  

th e  e le p h an t (E lephas m ax im u s) , w ate r b u f fa lo  (Bu balu s bu balis) ,  sam b ar (C erv us 

u n icolor), sp o tte d  d e e r (A x is ax is) , m o u se  d e e r ( Tragu lus m em in n a) , w ild  p ig  

(Sus scrofa) ,  le o p ard  (P an thera pardu s) , s lo th  b e a r (M elu rsu s u rsin u s)  an d  ja c k a l 

(C an is au reu s)  w e re  se e n . T ro o p s o f  g re y  lan g u r ( P resby tis en tellu s)  w e re  also  

o b se rv e d  in  m an g ro v e  f o re st are as. O tte rs (Lu tra lu tra)  a lso  v is it th e  m an g ro v e  

fo re sts , p e rh ap s to  fe e d  o n  c rab s; th e ir f o o t-p rin ts  w e re  se e n  in  th e  K ala O y a 

m an g ro v e  fo rest.

Im pact of  hum an activities on m angrove forests

M an g ro v e  fo re sts  in  Sri L an k a  h av e  b e e n  m o st ab u se d  b y  m an . H u m an  in te r ­

f e re n c e  h as a f fe c te d  th e  Sri L an k an  m an g ro v e  fo re sts  in  se v e ra l w ay s.

a) D e sp ite  th e  lo w  tid a l am p litu d e , th e  m an g ro v e  f o re st c o v e r in  th e  p ast h ad  

b e e n  m u c h  m o re  th an  w h at it is to d a y  T e n n e n t (1859) , o v e r 135 y e ars  ag o , 

o b se rv e d  th at th e  sh o re s o f  Sri L an k a  c o n ta in e d  d e n se  g ro w th  o f  m an g ro v e  

fo re sts . H u m an  in te rfe re n c e  h as re d u c e d  th e  e x te n t o f  m an g ro v e  f o re sts to  

th e  p re se n t v e ry  lo w  le v e l. In  N e g o m b o  are a, ab o u t 10%  o f  m an g ro v e  fo r ­

est c o v e r h as b e e n  c le are d  d u rin g  th e  la st d e c ad e  d e sp ite  c o n se rv atio n  

m e asu re s  an d  a s im ila r  p o rtio n  h as b e e n  c le a re d  b e tw e e n  C h ilaw  an d  

K alp itiy a  fo r p raw n  farm in g .

b ) L ac k  o f  ta ll tre e s , in  g e n e ral, in  Sri L an k an  m an g ro v e  f o re sts  is c le arly  d u e  

to  se le c tiv e  re m o v a l o f  ta ll tre e s fo r v ario u s  p u rp o se s . T h e  p re se n c e  o f  ta ll 

m an g ro v e  tre e s in  so m e  m an g ro v e  fo re sts  sh o w s th at m an g ro v e  tree s can  

g ro w  to  a c o n s id e rab le  h e ig h t in  Sri L an k a  if  le f t u n d istu rb e d .

c) A b se n c e  o f  a p ro p e r z o n atio n  o f  tre e s is a lso , at le ast p artly , d u e  to  h u m an  

in te rfe re n c e . T h e  e stab lish e d  e c o lo g ic a l b a lan c e , o n c e  d istu rb e d , tak e s a 

c o n sid e rab le  tim e  to  re -e stab lish  its p ro p e r o rd er. T h is  is e sp e c ia lly  tru e  in  

a h o stile  e n v iro n m e n t su c h  as th e  o n e  in  w h ic h  m an g ro v e  fo re sts  d ev e lo p . 

In  so m e  m an g ro v e  f o re sts  (e .g . th a t in  th e  R e k aw a  e stu ary ) , th e  frin g e  

f o rm e d  b y  R hiz ophora sp e c ie s  h as m o stly  d isap p e are d . T h e  ro o t m ark s still 

v is ib le  in  th e  z o n e  in d ic a te  th at at le ast so m e  tre e s  w e re  re m o v e d  v e ry  

rece n tly . In  so m e are as o f  th e  N e g o m b o  m an g ro v e  fo re st, A can thu s ilic ifoliu s  

e x te n d s rig h t d o w n  to  th e  w a te r 's  e d g e  an d  o n e  sm all is lan d  is a lm o st c o m ­

p le te ly  c o v e re d  w ith  th is  th o rn y  sh ru b . A can thu s ilic ifo liu s  u su a lly  g ro w s 

c lo se r to  th e  u p p e r e d g e  o f  th e  m an g ro v e  fo re st an d  its sp re ad  to  o th e r 

re g io n s is  in d ic ativ e  o f  se le c tiv e  re m o v a l o f  o th e r sp e c ie s.

d ) D e v e lo p m e n t o f  m an y  b a c k  m an g ro v e  sp e c ie s  su c h  as A crostichu m  au reu m , 

A rdisia e llip t ica an d  D olichan dron e spathacea am o n g  th e  tru e  m an g ro v e  sp e ­

c ie s  e v e n  u p  to  th e  e d g e  o f w ate r in  so m e  m an g ro v e  fo re sts  is a lso  a re su lt 

o f  th e  se le c tiv e  re m o v a l o f  tru e  m an g ro v e  sp e c ie s.

e) A b se n c e  o r rarity  o f  so m e tru e  m an g ro v e  sp e c ie s in  se v e ral m an g ro v e  fo rests 

is  a lso  p ro b a b ly  d u e  to  s e le c tiv e  re m o v a l o f  th e se  tre e s . Fo r in s ta n c e ,

Vol. 3., N o. 1. 91



d e  S il v a  &  d e  S il v a

S o n n erat ia sp p . are  v e ry  m u c h  le s s  a b u n d a n t th a n  e x p e c te d  in  m a n y  

m an g ro v e  fo re sts . N y pa fru t ican s  is  c o m p le te ly  ab se n t in  se v e ra l w e t z o n e  

m a n g ro v e  f o re s ts  f o r n o  ap p a re n t e c o lo g ic a l re aso n . A c c o rd in g  to  e y e  

w itn e sse s , ab o u t 50-75  y e ars  b ac k , N y pa fru t ican s  g re w  w e ll in  e stu arie s  

su c h  as th o se  at Ba lap itiy a , H ik k ad u w a an d  K o g g a la  an d  th at o f  G in  riv e r, 

T o d ay  v e ry  little  is  le f t o f  th is  sp e c ie s in  th e se  e stu arie s. In  fac t, a c c o rd in g  

to  th e  le g e n d , th e  G in  riv e r g ets its n am e  fro m  th e  Sin h ala  n am e  ( " G in  

P o l" )  o f  N . fru t ican s.  T h e  sh allo w  are as in  w h ic h  N . fru t ican s  g re w  h av e  

b e e n  c le are d  to  c o n stru c t p e n s fo r re ttin g  c o c o n u t h u sk s fo r c o ir m ak in g . 

Su c h  p e n s are  a c o m m o n  sig h t in  th e  e stu arie s  in  th e  so u th -w e st an d  m ay  

h av e  c o n trib u te d  s ig n if ic an tly  to  th e  d e stru c tio n  o f  m an g ro v e  f o re sts  in  

th e se  lo c a litie s .

Im portance of m angrove forests

M an g ro v e  fo re sts  g ro w  in  a v e ry  h o stile  e n v iro n m e n t in  w h ic h  w id e  f lu c tu a ­

tio n s  o f  te m p e ratu re  an d  sa lin ity  o c c u r an d  an o x ic  c o n d itio n s  d e v e lo p  in  th e  

su b stratu m . M o st o f  th e  o th e r tre e s an d  sh ru b s m ay  n o t b e  ab le  to  su rv iv e  in  

th is  e n v iro n m e n t. M an g ro v e s  e n trap  so lar en erg y , w h ic h  w o u ld  o th e rw ise  n o t 

b e  av a ilab le  to  th e  e stu arin e  fo o d  w eb . T h e y  also  e n trap  n u trie n t- ric h  se d i ­

m e n t b ro u g h t d o w n  b y  th e  riv e rs  m ak in g  n e w  la n d  an d  p ro v id in g  ad d itio n a l 

n u trie n ts  to  th e  fo o d  w eb . M an g ro v e  fo re sts  m ak e  th e  asso c iate d  e stu ary  h ig h ly  

p ro d u c tiv e , an d  also  p ro v id e  a v arie ty  o f  h ab itats  an d  fo o d  so u rc e s fo r v ario u s  

an im al sp e c ie s  an d  e x c e lle n t n u rse ry  g ro u n d s fo r y o u n g  stag e s o f  sh e llf ish  

an d  f in f ish . A b u n d an c e  o f  fo o d , av a ilab ility  o f  sh e lte r an d  p ro te c tio n  f ro m  

p re d ato rs , an d  su itab le  e c o lo g ic a l c o n d itio n s  fo r g ro w th , are  v e ry  im p o rtan t 

to  th e se  f ish  larv ae , fry  an d  f in g e rlin g s.

T h e se  fo re sts  re d u c e  sh o re  an d  b a n k  ero sio n , an d  ac t as a sto rm  b a rrie r  as 

w e ll. T h e  e f fe c t o f  th e  h u rric an e  th at d e v astate d  Battic a lo a  an d  ad jac e n t are as  

(Fig . 1) in  1979 w o u ld  p e rh ap s h av e  b e e n  m u c h  le ss se v e re  h ad  th e re  b e e n  a 

b e tte r  d e v e lo p e d  m an g ro v e  fo re st o n  th e  sh o re .

M an g ro v e s  are  also  u se fu l to  Sri L an k an s as a so u rc e  o f  (a) f ire w o o d  (m an ­

g ro v e  w o o d  b u rn s w e ll an d  h as a lo w  ash  co n te n t) , (b ) p o le s an d  ra f te rs  fo r 

h o u se -b u ild in g , (m an g ro v e  w o o d  c o n tain s  tan n in s, w h ic h  p ro te c t th e  w o o d  

f ro m  in se c ts  su c h  as te rm ite s  an d  w o o d -b o re rs  an d  m ak e  w o o d  la s t lo n g e r) , 

(c)  tan n in s  fo r sta in in g  f ish in g  lin e s an d  n ets, (d ) an im al fo d d e r (e .g . Lu m n itz era 

le av e s) , (e) attrac tin g  an d  trap p in g  fish  ( fre sh  b ran c h e s o f m an g ro v e  tre e s p lac e d  

in  p ile s  in  th e  sh allo w  e stu ary  o n  d e c o m p o sitio n  w ill ac c u m u late  d e tritu s  an d  

w ill b e  c o v e re d  w ith  a th ic k  g ro w th  o f  a lg ae  an d  o th e r au fw u c h s, w h ic h  in  

tu rn  w ill h arb o u r a v arie ty  o f  in v e rte b rate s ; th e  f ish , w h ic h  w ill b e  a ttrac te d  

f o r fo o d  an d  sh elte r, c an  b e  e n c irc le d  an d  c ap tu re d  w ith  n e ts), an d  (f)  fo o d  

( te n d e r le av e s  o f  A crost ichu m  au reu m  are  m ad e  in to  a c u rry  an d  e ate n  w ith  

rice ; rip e  fru its o f  Son n eratia sp p . are  c ru sh e d  in  w ate r an d  m ad e in to  a d e lic io u s 

d rin k ) .

D iscussion

In  Sri L an k a, a lth o u g h  th e  m an g ro v e  fo rm atio n s h av e  b e e n  trad itio n a lly  re ­

f e rre d  to  as "m a n g ro v e s " , th e  te rm  "m an g ro v e  f o re st"  h as b e e n  u se d  in  th is  

stu d y  b e c au se  o f  th e  c o n tro v e rsy  in  th e  u se  o f  th e  fo rm e r te rm . In  so m e  c o u n -

92 J. South A sian nat. H ist.



M a n g r o v e s  o f  S r i L a n k a

Tab le  6. The leng th o f co astline (km ) o ccu p ied  b y  d ifferent ty p es o f sho re v eg etatio n. 

(So urce: Band ara, 1989.) (See also  Fig . 1.)

Coast Region Total M angrove Sandy Sand Salt- O ther B /A

A B seashore dune m arsh

W estern C olom b o-Puttalam 286 24 102 66 43 1 0.08

N orth-w estern Puttalam -  

Elephant Pass

380 101 240 74 108 0.2

N orthern Elephant Pass-  

C hem piyanpattu

181 64 137 36 125 0.35

N orth-eastern C hem piyanpattu  

-Foul Point

266 111 213 125 81 0.41

Eastern

South-eastern

Foulpoint-Potuvil

Potuvil-H am b antota

204

127

84

18

106

26

141

118

30 5 0.41

0.14

Southern H am bantota-G alle 123 27 120 24 27 1 0.22

South-w estern G alle-C olom bo 135 42 131 4 4 1 0.31

Total 1,702 521* 1,075 588 418 8

% Total 30.61 63.16 34.55 24.56 0.47

* The estim ate appears to be too high; the correct shoreline length is probably closer to half of this 

estim ate (see text).

trie s, th e  te rm  " m a n g ro v e "  is u se d  to  d e sc rib e  in d iv id u a l tre e  sp e c ie s  (e .g . g re y  

m an g ro v e  ( A v icen n ia m arin a), re d  m an g ro v e  (R hiz ophora sp p .) , r iv e r m an g ro v e  

( A eg iceras co rn icu latu m ) , m ilk y  m an g ro v e  ( Ex coecaria ag allo cha) ,  la rg e - le a fe d  

m an g ro v e  (Bru g u iera g y m n orhiz a)  (W est, 1985) ). To  o v e rc o m e  th is  d if fic u lty , 

M ac n ae  (1968) ad v o c a te d  u s in g  th e  te rm  "m a n g a ls "  to  d e sc rib e  th e  m an g ro v e  

fo rm atio n s, re se rv in g  th e  te rm  "m a n g ro v e s "  fo r in d iv id u a l sp e c ie s , b u t, th is is 

n o t u n iv e rsa lly  a c c e p te d  (see  M e p h am  an d  M e p h am  (1984), w h o  d isc u ss th e  

se m an tic s  o f  v ario u s  te rm s in  so m e  d e tail) . T h e  la tte r au th o rs , a f te r e x am in in g  

th e  su itab ility  o f  v ario u s  te rm s, re c o m m e n d e d  e ith e r th e  u se  o f  th e  te rm  " m a n ­

g ro v e s"  in  its v e ry  b ro ad  d e f in itio n  o r to  c a ll th e se  f o rm atio n s  " tid a l f o re sts " . 

T h e  la tte r te rm  h as b e e n  little  u se d  in  Sri L an k a  an d  o th e r A sian  c o u n trie s , an d  

th e re fo re , th e  te rm  "m a n g ro v e  f o re s t" , w h ic h  is m o re  fam ilia r to  th e  A sian s, 

h as b e e n  u se d  in  th is  stu d y , a lth o u g h  so m e  "m a n g ro v e  f o re s ts "  in  Sri L an k a 

are  n o t m o re  th an  a fe w  sc atte re d  tree s.

A lth o u g h  th e  tre e s  an d  sh ru b s f o u n d  in  th e  m an g ro v e  are as are  u su ally  

c a te g o rise d  in to  " tru e "  m an g ro v e  sp e c ie s  ( so m e tim e s re fe rre d  to  as th e  " c o re "  

o r "e x c lu s iv e "  m an g ro v e  sp e c ie s)  an d  "m a n g ro v e  asso c ia te s "  (o r "b a c k -m a n -  

g ro v e "  sp e c ie s)  (Sae n g e r, et  al.,  1983) , M e p h am  &  M e p h am  (1984)  h av e  m ad e  

se rio u s  o b je c tio n s  to  th is d iv isio n . T h e y  p o in t o u t th at, (a) th e re  is n o  ag re e m e n t 

b e tw e e n  d if fe re n t au th o rs  o n  so m e  o f  th e  arb o re sc e n t sp e c ie s  w h e th e r th e y  are  

tru e  m an g ro v e s  o r asso c ia te s  ( th e re  is  fo r in stan c e , n o  ag re e m e n t b e tw e e n  th e  

au th o rs  e v e n  as to  h o w  m an y  tru e  m an g ro v e  sp e c ie s  are  th e re  in  th e  w o rld  

(e .g . W alsh  (1974)  c la im s 55, C h ap m an  (1976)  90 an d  Sae n g e r et  al., (1983)  60 ) ) ; 

(b ) so m e  o f  th e  tru e  m an g ro v e  sp e c ie s  g ro w  q u ite  w e ll in  p u re ly  f re sh w ate r 

e n v iro n m e n ts  aw ay  f ro m  th e  tid a l in f lu e n c e  (e .g . H erit iera lit toralis, Ex coecaria 

ag allo c h a, L u m n it z era rac em o sa ( a n d  e v e n  A v ic en n ia sp p ., B ru g u iera sp p ., 

R hiz ophora sp p . an d  Son n eratia sp p . w h ic h  u su a lly  g ro w  in  asso c ia tio n  w ith  

e stu arin e  w ate rs)  (M e p h am  &  M e p h am , 1984) ; in  Sri L an k a, H erit iera lit toralis
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Table 7. A rea (in ha) o f m an g ro v e s in  d if fe ren t ad m in istrativ e  d istric ts , A . in  1986 

(ac co rd in g  to  C o sat C o n serv atio n  D ep artm en t, A n o n y m o u s, 1990) ; an d  B, in  1992 

(acco rd in g  to  Leg g  & Jew ell, 1995).

D istric t A B

A m p ara 100 292

Battic alo a 1,303 1,421

C o lo m b o 39 39

G alle 238 187

G am p ah a 313 122

H am b an to ta 576 539

Jaf fn a 2,276 260

K alu tara 12 70

K ilin o c h ch i 770 312

M an n ar 874 1,261

M atara 7 6

M u llaittiv u 428 463

Pu ttalam 3,210 2,264

Trin co m alee 2,043 1,491

To tal 12,189 8,687

g ro w s  a w ay  f ro m  th e  tid a l in f lu e n c e ; B ru g u iera g y m n orhiz a an d  A eg ic e ras  

corn icu latu m  g ro w  w e ll in  p u re  f re sh w ate r e n v iro n m e n ts  at le ast u n d e r e x p e ri ­

m e n ta l c o n d itio n s  (S. B a la s u b ra m a n ia m , p e rs . c o m m ) ) ; ( c )  so m e  o f  th e  

m a n g ro v e  a s s o c ia te s  g ro w  a m o n g  tru e  m a n g ro v e  s p e c ie s  (e .g . T hesp es ia 

p o p u ln ea, T erm in alia c atap p a, H ib is c u s  t iliac eu s  an d  B arr in g t o n ia rac em o sa 

( M e p h am  &  M e p h am , 1984); C leroden dru m  in erm e, H ibiscu s t iliaceu s , A rdisia 

elliptica an d  D olichan dron e spathacea g ro w  am o n g  tru e  m an g ro v e  sp e c ie s in  so m e  

m an g ro v e  fo re sts  o f  Sri L an k a) . D e sp ite  th e se  o b je c tio n s , " tru e "  m an g ro v e  

sp e c ie s  (w h ic h  u su a lly  g ro w  o n ly  o n  th e  in te rtid a l sh o re s  o f  la g o o n s  an d  

e stu arie s)  an d  "m an g ro v e  asso c ia te s " (w h ic h  u su a lly  g ro w  o n  m an g ro v e  are as 

b u t o n  h ig h e r e le v atio n  aw ay  fro m  th e  tid a l in f lu e n c e )  are  re c o g n ise d  in  th e  

p re se n t stu d y  fo llo w in g  o th e r w o rk e rs  in  so u th e rn  an d  SE A sia  (Sae n g e r et al., 

1983; San tisu k , 1985).

In  Sri L an k a, th e  sh o re lin e  c o n ta in s  se a sh o re , san d  d u n e , m an g ro v e  an d  

sa lt m arsh  v e g e tatio n  (Tab le  6). M an g ro v e  f o re sts in  Sri L an k a  are  c o n f in e d  to

Table 8. R elatio n sh ip s b etw een  m an g ro v e  area, len g th  o f m an g ro v e  co astlin e  an d  to tal 

co astlin e  o f so m e co u ntries. (D ata fo r co u n tries o th er th an  Sri Lan ka are  fro m  Saeng er, 

1983.)

C o u n try M an g ro v e  

area, A  (km 2)

M ang ro v e 

co astlin e , B (km )

% to tal 

co astlin e

R atio

A / B

Sri Lan ka 130 250* 14.7 0.52

Pen in su lar In d ia 3,565 380 8.0 9.38

Pen in su lar M alay sia 11,368 381 20.0 2.98

A u stralia 11,617 6,064 22.0 1.92

V enezu ela 6,736 1,102 33.4 6.11

M exico 6,600 9,900 — 0.66

*see Table 6.
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Table 9. The d iv ersity  o f tru e m an g ro v e  sp ec ies in  Sri Lan ka (p resen t w o rk), Pe n in su lar 

Ind ia (Sing , 1985) A n d am en  & N ico b ar island s (D ag ar et al., 1991) and  Thailan d  (Santisuk, 

1985) in co m p ariso n  to  the  n u m b er o f sp ec ies p resen t in  A sia an d  the  w o rld  (Saeng er, 

1983). (The n u m b er o f sp ec ies in Tam il N ad u  is also  g iv en  as it is the  n earest In d ian  state 

to  Sri Lanka.)

G enu s W o rld A sia Sri Lan ka Ind ia (Tam il A n d am an  & 

n ad u ) N ico b ar Islan d s

Th ailan d

A canthus 3 3 1 2 1 3 2

A egialitis 2 1 0 1 0 1 1

A eg iceras  sp . 1 1 1 1 0 1 1

A vicennia 11 5 2 3 2 2 3

Bruguiera 6 5 3 3 2 4 5

C amptostemon 2 2 0 0 0 0 0

C eriops 2 2 2 2 2 2 2

C onocarpus 1 0 0 0 0 0 0

C y nometra 2 2 1 1 1 2 2

Ex coecaria 1 1 1 1 1 1 1

H eritiera 2 2 1 2 0 1 2

Kandelia 1 1 0 1 0 1 1

Laguncularia 1 0 0 0 0 0 0

Lumnitzera 2 2 2 2 1 2 2

N y pa 1 1 1 1 0 1 1

O sbornia 1 1 0 0 0 0 0

Pelliciera 1 1 0 0 0 0 0

Phoenix 1 1 0 1 0 1 1

Rhizophora 8 8 2 2 2 4 2

Scy phiphora 1 1 1 1 0 1 1

Sonneratia 5 5 3 3 1 4 4

X y locarpus 5 5 2 2 1 3 3

To tal, A 60 44 23 29 14 34 34

% W o rld  

% A sia

A rea o f m an g ro v e

0.73 0.38

0.52

0.48

0.66

0.23

0.32

0.57

0.77

0.57

0.77

fo rests (km 2), B 

A / BxlO O

130

17.7

3,565

0.8

150

9.3

1,150

3.0

1,634

2.1

th e  m u d d y  sh o re s o f  e stu arie s  an d  lag o o n s (T an sle y  &  Fritsc h , 1905)  an d  n o t 

f o u n d  o n  ac tu a l se a sh o re s, w h ic h  are  san d y . O n  th e  o th e r h an d , e x te n siv e  

m an g ro v e  fo re sts  are  fo u n d  o n  th e  sh o re s o f  th e  Straits  o f  M a lac c a  o n  th e  w e st 

c o ast o f  th e  M alay  P e n in su la . A lth o u g h  th e  le n g th  o f  sh o re lin e  c o n ta in in g  

m an g ro v e  f o rm atio n s  h as b e e n  e stim ate d  as 521 k m  (Ban d ara , 1989), it ap p e ars 

th at th e  P an dan u s  f o rm atio n s  in  Sri L an k a  are  also  in c lu d e d  in  th is  e stim atio n . 

A lth o u g h  P an dan u s odoratissim u s  g ro w s in  th e  b a c k  m an g ro v e  (Tab le  1), it is  a 

m aritim e  sp e c ie s  o f  o c e an  b e ac h e s  (Sto n e , 1981) an d  is u su a lly  f o u n d  a lo n g  th e  

o p e n  sh o re lin e  w ith  n o  asso c ia te d  m an g ro v e  fo rests . T h is e stim ate  o f  m an g ro v e  

sh o re lin e  is th e re fo re  to o  h ig h . A c c o rd in g  to  th e  o b se rv atio n s  o f  th e  p re se n t 

stu d y , th e  ac tu al f ig u re  ap p e ars  to  b e  c lo se r to  h a lf  o f  th at g iv e n  b y  Ban d ara  

(1989).
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In  Sri L an k a , th e  m an g ro v e  fo re sts  are  m o re  c o m m o n  (e stim ate d  as  th e  

m an g ro v e  sh o re lin e  p e r k ilo m e tre  o f  to ta l sh o re lin e )  in  th e  n o rth e rn , n o rth ­

e aste rn  an d  e aste rn  c o asts  as w e ll as th e  so u th -w e ste rn  c o ast, b u t le ast c o m ­

m o n  in  th e  w e ste rn  c o ast (Tab le  6). H o w e v e r, w h e n  are a c o v e re d  is c o n sid e re d , 

th e  a d m in is tra tiv e  d is tr ic ts  o f  P u tta la m , M a n n a r ( n o rth - w e s te rn  re g io n ) , 

T rin c o m ale e  (n o rth -e aste rn )  an d  Battic a lo a  (e aste rn )  c o n ta in  m o st m an g ro v e s  

(T ab le  7). W h e n  th e  ratio  o f  m an g ro v e  sh o re  lin e  to  to tal sh o re lin e  is c o n sid e re d , 

Sri L an k a  h as a re la tiv e ly  sm all m an g ro v e  sh o re lin e  in  c o m p ariso n  to  so m e  

o th e r c o u n trie s  (Tab le  8). W h at is m o re , c o m p are d  to  se v e ral o th e r c o u n trie s , 

Sri L a n k a  h as m u c h  sm a lle r m an g ro v e  are a  p e r u n it le n g th  o f  m a n g ro v e  

s h o re lin e  (T ab le  8).

Sae n g e r et  al., (1983) list 60 'tru e ' m an g ro v e  sp e c ie s in  th e  w o rld , 44  in  th e  

A sian  re g io n  (Tab le  9). A t le ast 23 o f  th e se  o c c u r in  Sri L an k a in  c o m p ariso n  to  

p e n in su lar In d ia 's  29, A n d am an  an d  N ic o b ar Islan d s ' 34 an d  T h a ila n d 's  34; 

th e  n e ig h b o u rin g  In d ian  state  o f  Tam il N ad u  w ith  its m u c h  lo n g e r sh o re lin e  is 

re p o rte d  to  c o n ta in  o n ly  14 sp e c ie s (Sin g , 1985) . T h is sh o w s th at Sri L an k a  h as 

a re la tiv e ly  h ig h  d iv e rs ity  o f  m an g ro v e  f lo ra  g iv e n  its sm all are a o f  m an g ro v e  

f o re s ts ; Sri L a n k a  c o n ta in s  17 .7  sp e c ie s  p e r 100 k m 2 o f  m a n g ro v e  a re a  in  

c o m p ariso n  to  p e n in su lar In d ia 's  0 .8 , T am il N ad u 's  9.3, A n d am an  an d  N ic o b ar 

Is lan d s ' 3 .0  an d  T h a ilan d 's  2.1 (Tab le  9).

M o re  m an g ro v e  sp e c ie s  are  p re se n t in  n o rth -w e ste rn  sh o re  th an  e lse w h e re  

(T ab le  5). T h e  n u m b e r o f  sp e c ie s p re se n t in  th e  d ry  z o n e  (20) is  s lig h tly  h ig h e r 

th an  th at in  th e  w e t z o n e  (18), b u t th e  n u m b e r o f  sp e c ie s  p re se n t in  th e  h ig h -  

sa lin e  m an g ro v e  f o re sts (18) is le ss th an  th at in  th e  lo w -sa lin e  m an g ro v e s  (22). 

H o w e v e r, w h e n  th e  f iv e  rare  sp e c ie s  are  d isre g ard e d , th e  d ry  z o n e  h as 16 

sp e c ie s , th e  w e t z o n e  17, h ig h -sa lin e  m an g ro v e s  16 an d  lo w -sa lin e  o n e s  18. 

Th e  n u m b e r o f  sp e c ie s v arie s f ro m  o n e  lo c atio n  to  an o th e r b e c au se  o f  th e  p atc h y  

d is trib u tio n  o f  so m e  o f  th e  sp e c ie s.

So m e  au th o rs  re c o g n ise  tw o  m ajo r k in d s o f  m an g ro v e  fo re sts  in  Sri L an k a  

w h ic h  th e y  re fe r to  as th e  riv e rin e  an d  th e  f rin g in g  (o r la g o o n - f rin g in g )  m a n ­

g ro v e  f o re sts  (Ba lasu b ram an iam , 1985; A m aras in g h e  &  B a la su b ra m a n ia m , 

1992). T h e  riv e rin e  ty p e  is fo u n d  in  e stu arie s w h e re as th e  f rin g in g  ty p e  is fo u n d  

o n  th e  sh o re s o f  lag o o n s an d  is lan d s in  lag o o n s. T h e  f lo ristic  c o m p o sitio n s  o f  

th e  riv e rin e  an d  th e  f rin g in g  fo re sts  are  c o m p arab le , re sp e c tiv e ly , to  th o se  o f  

th e  lo w -sa lin e  an d  th e  h ig h -sa lin e  ty p e s d e sc rib e d  in  th e  p re se n t w o rk . T h e  

te rm s riv e rin e  an d  frin g in g , h o w ev er, are  ra th e r in ap t as so m e m an g ro v e  fo re sts  

in  th e  r iv e r  m o u th s  ( e s p e c ia lly  in  se a s o n a l r iv e rs  o f  th e  d ry  z o n e )  sh o w  

c h a r a c te r is tic  f r in g in g - ty p e  v e g e ta tio n  w h ile  o th e rs  sh o w  c h a r a c te r is tic  

riv e rin e - ty p e  v e g e tatio n . T h e  riv e rin e  ty p e  is a lso  so m e tim e s p re se n t o n  th e  

sh o re s o f  so m e  lag o o n s. T h e  d if fe re n t n atu re  o f  f lo ra  an d  fau n a o f  th e  tw o  

ty p e s  is in  fac t d u e  to  d if fe re n t sa lin itie s  p re v a ilin g  in  d if fe re n t sy ste m s. If  th e  

sa lin ity  in  th e  ad jac e n t lag o o n  is  h ig h , as in  th e  larg e  lag o o n s o f  P u tta lam , 

Ja f fn a  an d  Battic a lo a , th e n  th e  m an g ro v e  v e g e ta tio n  is  c h arac te ris tic  o f  th e  

f rin g in g  ty p e . If  o n  th e  o th e r h an d , th e  sa lin ity  o f  th e  ad jac e n t lag o o n  re m ain s  

lo w , as in  w e t z o n e  lag o o n s, th e  m an g ro v e  fo re sts  w ill co n tain  th e  c h arac te ristic  

v e g e ta tio n  o f  th e  riv e rin e  ty p e . So m e  la rg e r riv e rs f lo w in g  in to  larg e  lag o o n s 

in  th e  d ry  z o n e  h av e  a lo w -sa lin e  m an g ro v e  v e g e tatio n  b e c au se  o f  th e ir h ig h  

f re sh w ate r d isc h arg e  (e .g . th e  an n u al d isc h arg e  o f  K ala O y a an d  M i O y a are ,
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re sp e c tiv e ly , 547  an d  338 m illio n  c u b ic  m e tre s  (m c m ); th at o f  M a h a w e li r iv e r is 

11,016 m c m  (So m e se k aram , 1988.) ) .

M an g ro v e  d e v e lo p m e n t d e p e n d s o n  th e  sh e lte re d  n atu re  o f  th e  c o astlin e . 

T h e  c o astlin e  o p e n  to  th e  se a, o r a sh o re  su b je c te d  to  h e av y  w in d s o r w av e  

ac tio n , d o es n o t u su a lly  d e v e lo p  m an g ro v e  v e g e tatio n . It h as e ith e r se ash o re  

v e g e tatio n  o r san d  d u n e  v e g e ta tio n  d e p e n d in g  o n  th e  fo rm atio n  o f  th e  sh o re  

w h ic h  in  tu rn  d e p e n d s o n  th e  c lim ate , o c e an  c u rre n ts  an d  tid e s . So m e  e stu ar ­

ie s, e sp e c ia lly  th o se  in  th e  d ry  z o n e , are  o p e n  to  th e  se a o n ly  d u rin g  a sh o rt 

p e rio d  o f  th e  y e ar d u rin g  th e  m ajo r ra in y  se aso n ; d u rin g  th e  re st o f  th e  y e ar 

th e y  re m ain  c u t o f f  f ro m  th e  se a b y  san d  b ars  (e .g . so m e  e stu arie s  in  th e  so u th ­

e aste rn  an d  e aste rn  c o asts) . T h u s, th e re  is little  d ire c t tid a l in f lu e n c e  o n  th e m , 

a lth o u g h  th e re  is  se e p ag e  o f  se a  w ate r th ro u g h  th e  san d  b ars . Ev e n  in  th e  

e stu arie s  th at re m ain  o p e n  to  th e  se a an d  in  lag o o n s, th e  tid a l in f lu e n c e  is 

m in im al sin c e  th e  tid a l f lu c tu atio n s  are  v e ry  lo w  an d  se ld o m  e x c e e d  75 cm  

(Bald w in , 1991). T h e re fo re , th e  lan d  are a su b je c te d  to  tid a l in f lu e n c e  is  v e ry  

n arro w , an d  th is  ap p e ars  to  b e  th e  p rim ary  re aso n  w h y  Sri L an k an  m an g ro v e  

f o re sts are  n o t e x te n siv e . H o w e v e r, b e c au se  o f  th e  b rac k ish  n atu re  o f  w ater, 

m an g ro v e  tre e s m ay  g ro w  u p stre am  alo n g  th e  b a n k  o f  a riv e r fo r a c o n sid e rab le  

d istan c e . Fo r in stan c e , a lo n g  th e  b an k s  o f  K atu p ila  A ra  an d  A g ara  A ra  in  th e  

so u th -e ast, m an g ro v e  tre e s  are  p re se n t m o re  th an  1 k m  u p stre am  o f  th e  riv e r 

m o u th , b u t th is  m an g ro v e  fo re st is  o n ly  o n e  to  a fe w  tre e s d ee p . A lo n g  th e  

Be n to ta  riv e r in  th e  so u th e rn  c o ast, m an g ro v e  fo re sts  are  p re se n t to  a d istan c e  

o f  ab o u t 5 k m  fro m  th e  riv e r m o u th .

T h e  p atte rn  o f  ra in fa ll an d  th e  re su ltan t f re sh w ate r d isc h arg e  (w h ic h  also  

in d ire c tly  af fe c t th e  d e g re e  o f  e x p lo ita tio n  o f  th e  m an g ro v e  f o re sts  b y  in f lu ­

e n c in g  th e  re la tiv e  e ase  w ith  w h ic h  th e  h u m an  se ttle m e n ts  an d  c ro p  p lan ta ­

tio n s are  e stab lish e d )  also  h av e  m ark e d  e f fe c ts  o n  m an g ro v e  d e v e lo p m e n t as 

n o te d  in  th e  d e v e lo p m e n t o f  lo w -sa lin e  an d  h ig h -sa lin e  m an g ro v e  fo re sts.

A lm o st all m an g ro v e  f o re sts  in  Sri L an k a  (e x c e p t w h e re  th e y  are  situ ate d  

in  p ro te c te d  are as)  are  d istu rb e d  b y  m an  to  a g re ate r o r le sse r d e g re e . T h e 

e f fe c ts  o f  h u m an  in te rfe re n c e  o n  m an g ro v e  f o re sts  is c le arly  se e n  in  so m e o f  

th e  lag o o n s a lo n g  th e  so u th e rn  c o ast. In  se v e ra l la rg e r lag o o n s  w ith  p ro p e r 

c o n d itio n s  fo r m an g ro v e  d e v e lo p m e n t, m an g ro v e  f o re sts  are  ab se n t. T h e se  

lag o o n s are  b e in g  u se d  as sa lte rn s , su c h  m an g ro v e  f o re sts  as d id  e x ist h av in g  

b e e n  c le are d  (e .g . Bu n d a la  lag o o n , M ah a  le w ay a  an d  P ap atu p an a  lag o o n  in  

th e  so u th -e aste rn  c o ast) . Sa lte rn s w o u ld  h av e  m ad e  th e se  lag o o n s h y p e rsa lin e , 

a lth o u g h  th e ir sa lin ity  w o u ld  a lw ay s h av e  b e e n  h ig h  (e .g . K arag am  L e w ay a) . 

En v iro n s o f  so m e  o th e r lag o o n s are  th ic k ly  p o p u la te d  an d  v e ry  little  m an g ro v e  

fo re sts  re m ain . In  th e  lag o o n s  o f  A m b alan g o d a , H ik k ad u w a  an d  R ath g am a, 

m o st o f  th e  m an g ro v e  f o re sts  th at w e re  th e re  h ad  b e e n  re c la im e d  fo r e stab lish ­

in g  d w e llin g  h o u se s  an d  h o m e ste ad  g ard e n s, an d  c o c o n u t, ru b b e r an d  c in n a ­

m o n  p lan tatio n s . In  o th e rs , th e  p ro p e r e c o lo g ic a l z o n atio n  is o f te n  n o t se e n . 

A c c o rd in g  to  W atso n 's  (1928)  in u n d atio n  c lasse s  d e sc rib e d  fo r M alay s ian  m a n ­

g ro v e  fo re sts , w h ic h  e x p e rie n c e  a tid a l am p litu d e  o f  se v e ra l m e tre s , th e  m an ­

g ro v e  z o n atio n  w o u ld  b e : A v icen n ia m arin a/Son n erat ia alba/ R hiz ophora sp p . at 

th e  e d g e  o f  w ate r f o llo w e d  b y  A eg ic eras  c o rn ic u latu m / A v ic en n ia o ffic in alis/ 

Bru g u iera sp p . / C eriops tag al/X y locarpu s g ran atu m  f o llo w e d  b y  A can thu s ilic ifoliu s/ 

E x coecaria ag allo c ha/Lu m n it z era rac em o sa/ Son n erat ia caseo lar is  in  th e  in la n d
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b o rd e r. In  Sri L an k a, su c h  e c o lo g ic a l z o n atio n  as d id  e x ist h as c le arly  b e e n  

d istu rb e d  b y  m an  in  m o st p lac e s. T h is is w e ll m ark e d  in  th e  m an g ro v e  fo re sts  

in  th e  is lan d s o f  N e g o m b o  lag o o n . A can thu s ilic ifo liu s  is w id e sp re ad  an d  o c c u rs  

in  th e  R hiz ophora z o n e  in  th e se  fo re sts . O n e sm all is lan d  is a lm o st c o m p le te ly  

c o v e re d  w ith  A . ilic ifo liu s  w h ile  R hiz ophora sp p . w e re  c o m p le te ly  ab se n t. A l ­

th o u g h  so m e  w o rk e rs  (A b e y w ic k ra m a , 1964 ; P in to , 1982)  c la im  th a t th e  

p io n e e rin g  sp e c ie s  is A can thu s ilic ifo liu s , it is m o re  lik e ly  th at A . ilic ifo liu s  

d o m in an t v e g e ta tio n  is a re su lt o f  se le c tiv e  d e stru c tio n  o f  o th e r m an g ro v e  

sp e c ie s  b y  m an  a llo w in g  A . ilic ifo liu s  to  sp re ad  (d e  Silv a &  Ba lasu b ram an iam , 

1984). M ac in to sh  (1982)  is o f  th e  o p in io n  th at, in  th e  In d o -P ac if ic  re g io n , th e  

p io n e e rin g  m an g ro v e  sp e c ie s in  c o asta l d e p o sitio n  sh o re s are  A v icen n ia sp p . 

an d  Son n eratia sp p ., an d  th o se  in  m o re  e stu arin e  lo c a litie s  are  R hiz ophora sp p .

A lth o u g h  h u m an  in te rfe re n c e  h as c o n trib u te d  g re atly  to  th e  d isap p e aran c e  

o f  s ig n if ic an t are as o f m an g ro v e  fo re sts  an d  le d  to  th e  d e g rad atio n  o f  m u c h  o f 

th e  m an g ro v e  h ab itats  th at d o  re m ain , c o n trib u tin g  to  th e  lo ss  o f z o n atio n  so  

th at m an g ro v e  asso c ia te s  an d  e v e n  th o rn  sc ru b  fo re st an d  e v e rg re e n  fo re st 

p lan ts  g ro w  in te rm in g le d  w ith  stric tly  m an g ro v e  p lan ts , Sri L an k an  m an g ro v e  

f o re sts re m ain  n arro w  ev e n  w h e re  h u m an  in te rfe re n c e  is m in im al. Fo r in stan c e , 

th e  m an g ro v e  fo re sts  at th e  e stu ary  o f  M e n ik  riv e r, K atu p ila  A ra  an d  A g ara  

A ra (th e  latte r tw o  w ate rw ay s flo w  in to  M e n ik  estu ary )  h av e  n o t b e e n  su b je c te d  

to  h u m an  in te rfe re n c e  fo r a lo n g  tim e , as th e se  are  s itu ate d  in  a p ro te c te d  are a 

( R u h u n a  N atio n a l P ark  (R N P) B lo c k  II) . T h is are a w as a san c tu ary  f ro m  1900 

an d  b e c am e  a p art o f  R N P  fro m  1954. H o w e v e r, in  so m e  p lac e s  o n  th e  riv e r 

b an k , th e  m an g ro v e  'fo re st' is o n ly  a b o rd e r a fe w  tre e s d e e p . T h e  e stu ary  is 

o p e n  to  th e  sea o n ly  fo r a fe w  w e e k s d u rin g  th e  m ajo r ra in y  se aso n , a lth o u g h  

th e re  is  so m e  se e p ag e  o f  se a w ate r th ro u g h  th e  san d  b ar, an d  th e re fo re  th e re  is 

o n ly  a m in im al tid a l in f lu e n c e . T h e  n arro w n e ss  o f  th e  m an g ro v e  fo re st in  th is  

e stu ary  su g g e sts  th at th e  p rim ary  fac to r re sp o n sib le  fo r th e  n arro w n e ss  o f  Sri 

L an k an  m an g ro v e  fo re sts  is th e  sm all tid a l am p litu d e . In  o p e n  e stu arie s  an d  

la g o o n s  su c h  as th e  K ala O y a e stu ary  an d  K alp itiy a  lag o o n  w h e re  th e  tid a l 

in f lu e n c e  is m o re  stro n g ly  fe lt, th e  m an g ro v e  fo re st are a is m u c h  d eep er.

O f  th e  f iv e  ra re  m a n g ro v e  s p e c ie s , C eriop s dec an dra w as  re c o rd e d  in  

M a h a w e li e stu ary  in  1890 (T rim e n , 1894)  b u t h as n o t b e e n  re c o rd e d  s in c e  

(M ac n ae  &  Fo sb e rg , 1981a) . Son n eratia apetala is fo u n d  o n ly  in  K o d d y ar Bay  in  

T rin c o m ale e  (Fig . 1) in  th e  N E d ry  z o n e , w ith  o n ly  5 o r 6 ta ll tre e s  re m ain in g  

w h ic h  m ay  h av e  b e e n  e x istin g  f ro m  b e fo re  th e  1880s (T rim en , 1894; M ac n ae  &  

Fo sb e rg , 1981b ) . T h e re  ap p e ars  to  h av e  b e e n  n o  fu rth e r c o lo n isatio n . Lu m n itz era 

lit torea is fo u n d  in  th e  w e t z o n e  in  tw o  riv e r e stu arie s. A  fe w  b u sh e s  are  se e n  

at p re se n t in  b o th  Be n to ta  an d  M ad u  (Balap itiy a)  riv e r e stu arie s. T h e  p lan ts  in  

th e  Be n to ta  e stu ary  w e re  k n o w n  fro m  1894 (Lu m n itz era cocc in ea, T rim en , 1900), 

b u t th o se  in  th e  Ba lap itiy a  e stu ary  w e re  re c e n tly  (1983)  d isc o v e re d  b y  th e  

p re se n t au th o rs . Bo th  th e se  m an g ro v e  are as are su b je c te d  to  c le arin g  fo r v ario u s 

d e v e lo p m e n ta l p u rp o se s. Scy phiphora hy drophy llacea is o b se rv e d  in  K alp itiy a  

an d  M an n ar m an g ro v e  fo re sts  in  th is stu d y  an d  h as also  b e e n  re c o rd e d  fro m  

Jaf fn a  (Trim e n , 1894; Ba lasu b ram an iam , p e rs. c o m m .) . C y n om etra iripa w as se e n  

in  M i O y a e stu ary  (p re se n t stu d y )  an d  h as b e e n  re c o rd e d  fro m  T rin c o m ale e  

( M ah aw e li e stu ary )  as w e ll (S. Ba lasu b ram an iam , p e rs c o m m .) . A ll f iv e  sp e ­

c ie s , h o w e v e r, are  w id e ly  d is trib u te d  in  th e  SE A sian  re g io n  (M e p h a m  &
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M e p h am , 1984). A  s in g le  sp e c im e n  o f  K an delia kan del ( - K an delia rheedei)  in  K e w  

is sa id  to  b e  f ro m  M ah aw e li estu ary , b u t th e  o c c u rre n c e  o f  th e  sp e c ie s  in  Sri 

L an k a is d o u b tfu l (T rim e n , 1894; M ac n ae  &  Fo sb e rg , 1981a) .

In  e arly  1993, in  K atu p ila  A ra  e stu ary  in  th e  so u th -e ast, Son n eratia caseolaris  

tre e s in  o n e  lo c a tio n  d ie d  fo r n o  ap p are n t re aso n . T h e se  tre e s , w h ic h  p re v i ­

o u s ly  g re w  to  ab o u t 12 -15  m , w e re  lo c a te d  c lo se r  to  th e  e s tu a ry  o p e n in g . 

Son n eratia caseolaris  tre e s  fu rth e r u p stre am  w e re  n o t a f fe c te d  b u t so m e  in  th e  

in te rm e d iate  lo c a tio n  sh o w e d  sig n s o f  d istre ss  b u t su b se q u e n tly  re c o v e re d . 

Son n eratia caseolaris  tre e s in  th e  ad jac e n t A g ara  A ra  w e re  n o t af fe c te d . A can ­

thus ilicifo liu s, w h ic h  a lso  g re w  in  th e  m an g ro v e  f o re st to g e th e r w ith  S. caseolaris  

w as n o t a f fe c te d  an d  in  fac t sh o w e d  m o re  lu x u rian t g ro w th  a f te r th e  d e ath  o f 

th e  latter. T h e re  w e re  a fe w  b u sh e s  o f  Lu m n itz era racem osa an d  th e se  to o  w e re  

n o t af fe c te d . T h e  d y in g  o c c u rre d  a f te r th e  m ajo r f lo o d in g  o f  th e  are a o w in g  to  

u n u su ally  h e av y  ra in s  w ith in  a fe w  d ay s in  D e c e m b e r 1992. T h e  are a  re m ain e d  

f lo o d e d  fo r a fe w  d ay s u n til th e  san d  b ar b lo c k in g  th e  m o u th  o f  th e  riv e r w as 

c u t o p en . T h e  p ro b ab le  e x p lan atio n  fo r th e  d y in g  o f  th e se  tre e s  m ay  b e  th at 

d u e  to  in u n d atio n  th e ir p n e u m ato p h o re s  w e re  c o v e re d  w ith  f re sh w ate r an d  

m u d  fo r a p ro lo n g e d  p e rio d  o f  tim e  w h ic h  a f fe c te d  th e  ro o t sy ste m . (T h is is 

so m e w h at c o m p arab le  to  th e  d ie b ac k  o b se rv e d  in  H o rto n  P la in s  m o n tan e  ra in  

fo re st, a lth o u g h  th e  la tte r is  sa id  to  b e  m ain ly  d u e  to  w ate r d e f ic it (W ern er, 

1988; W ern er &  Ba lasu b ram an iam , 1992) .)  Sin c e  o th e r S. caseolaris  tre e s in  th e  

ad jac e n t are as w e re  n o t a f fe c te d  th is  c o u ld  n o t b e  d u e  to  a c y c lic a l d ie b ac k .

M an g ro v e  fo re sts  c o n stitu te  o n e  o f  th e  m o st ab u se d  e c o sy ste m s in  Sri L an ka. 

T h e  d e trim e n ta l in te rfe re n c e  o f  m an  b e c o m e s  m o re  p ro n o u n c e d  b e c au se  o f  

th e  re la tiv e ly  sm all e x te n t o f  th e  m an g ro v e  c o v e r in  th e  is lan d . O w in g  to  in d is ­

c rim in ate  an d  u n sc ie n tif ic  e x p lo ita tio n  o f  th is  im p o rtan t re so u rc e , e sp e c ia lly  

in  th e  re c e n t p ast, a larg e  p art o f  w h at h ad  b e e n  m an g ro v e  fo re sts  o n ly  a few  

d e c ad e s ag o  h as n o w  b e e n  c o n v e rte d  in to  c o c o n u t, ru b b e r an d  c in n am o n  p lan ­

tatio n s, h o m e ste ad  g ard e n s an d  h o u sin g  sc h e m e s, to u ris t fac ilitie s , an d  m o re  

re cen tly , p raw n  c u ltu re  p o n d s.

U n til a fe w  y e ars  ag o , th e  m an g ro v e  fo re sts  w e re  a f fe c te d  m ain ly  b y  o v e r ­

e x p lo ita tio n  b y  d w e lle rs  in  th e  v ic in ity , m o stly  th ro u g h  th e ir ig n o ran c e  an d  

p o v e rty , an d  b y  th e  u n p lan n e d  an d  u n sc ie n tif ic  re c lam atio n  an d  d e v e lo p m e n t 

fo r o th e r p u rp o se s  b y  th e  w e ll- to -d o . H o w e v e r, d u rin g  th e  p ast fe w  y e ars  th e  

c u ttin g  d o w n  o f  m a n g ro v e  f o re s ts  f o r  m a k in g  p ra w n  c u ltu re  p o n d s  h as 

in c re ase d  tre m e n d o u sly  so  th at v e ry  little  is le f t in  m o st o f  th e  are as. T h is  is 

e sp e c ia lly  c le ar in  th e  w e st c o ast f ro m  N e g o m b o  to  K alp itiy a , a stre tc h  o f  ab o u t 

300 k m  sh o re lin e . T h e  m an g ro v e  are as are  c o n s id e re d  th e  b e s t f o r th e  in te n siv e  

c u ltu re  o f  th e  tig e r p raw n  (P en aeu s m on odon ) ,  w h ic h  fe tc h e s , at p re se n t, ab o u t 

R s 500 p e r k g  o f  45 -50  g  in d iv id u a l w e ig h t c lass, an d  o n e  h a p o n d  w o u ld  y ie ld  

5-6 m e tric  to n s (P.P.A . Fe rn an d o , p e rs . c o m m .) . Sin c e  th e  g ro w th  p e rio d  is ab o u t 

4.5  m o n th s, tw o  h arv e sts  c an  b e  o b ta in e d  p e r y e ar an d  th e  in c o m e  f ro m  a o n e  

h a  p o n d  w o u ld  b e  R s 5 - 6  m illio n , w ith  a n e t an n u al p ro f it o f  ab o u t R s 3 - 4  

m illio n  (U S$ 50 ,000  -  70 ,000) . G iv e n  su c h  p ro f itab ility , it is  v e ry  d if f ic u lt to  

cu rb  c o n v e rsio n  o f  m an g ro v e  fo re sts  in to  p raw n  farm s. In  fac t th e  e stim ate d  

are a u se d  fo r p raw n  farm in g  at p re se n t is  m o re  th an  800 h a (so u rc e : C e n tra l 

En v iro n m e n ta l A u th o rity , C o lo m b o ) . Ex c e ss iv e  d is c h a rg e  o f  n u trie n ts  an d  

o rg an ic  w aste s  le ad in g  to  e u tro p h ic a tio n  an d  a lg a l b lo o m s, p o llu tio n  d u e  to
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c h e m ic als  an d  p e stic id e s u se d  an d  th e  in tro d u c tio n  o f p ath o g e n s c o u ld  se v e re ly  

a f f e c t th e  re m a in in g  m a n g ro v e  f o re s ts  an d  th e ir  a s s o c ia te d  f a u n a . Sin c e  

m an g ro v e  so ils  are  g e n e ra lly  a c id -su lp h ate  so ils , an d  sin c e  ac id  su lfa te s  o n  

e x p o su re  to  air o x id ise  in to  su lp h u ric  ac id , th e  so il in  th e se  p o n d s rap id ly  

b e c o m e s  ac id ic  le ad in g  to  p raw n -k ills . T h is  w o u ld  p ro b ab ly  m ak e  th e  o w n e r 

sh if t h is o p e ratio n  to  a n e w  lo c atio n  a f fe c tin g  m o re  m an g ro v e  are as. In  th e  

n e ar fu tu re , ab an d o n e d  p raw n -c u ltu re  p o n d s are  lik e ly  to  c o n stitu te  a se rio u s  

p ro b le m  in  th e  area.

Sin c e  a lm o st all m an g ro v e  fo re sts o f  Sri L an k a h av e  b e e n  su b je c te d  to  d e g ­

rad atio n  b y  m an  to  a g re ate r o r le sse r d e g re e , an d  b e c au se  th is  in te rfe re n c e  

h as  in c re a s e d  d ra m a tic a lly  in  th e  re c e n t y e ars , c o n se rv a tio n  m e a su re s  are  

u rg e n tly  re q u ired . It m ay  n o t b e  p o ssib le  to  e lim in ate  a lto g e th e r th e  e x p lo ita tio n  

o f  m an g ro v e  h ab itats , e sp e c ia lly  in  th e  fac e  o f  rap id ly  g ro w in g  p o p u la tio n  in  

th e se  are as an d  th e  h ig h  p ro f it m arg in s o ffe re d  b y  p raw n  c u ltu re . It is b e s t to  

a tte m p t stric t c o n se rv atio n  o f  o n ly  th e  im p o rtan t an d  re la tiv e ly  u n d istu rb e d  

m a n g ro v e  f o re s ts , e .g . th a t in  K ala  O y a e stu ary , an d  to  in tro d u c e  p ro p e r 

m an ag e m e n t m e asu re s  fo r th e  o p tim u m  e x p lo ita tio n  o f  th e  o th e rs  w ith o u t 

re d u c in g  th e  p re se n t are a o f  m an g ro v e  c o v e r o r c au sin g  f u rth e r d e g rad atio n . 

A  w e ll p lan n e d  re p lan tatio n  p ro g ram  in  su itab le  are as w ill a lso  g re atly  h e lp  to  

c o m p e n sate  fo r th e  d am ag e  c au se d  b y  d e g rad atio n .

L e g is la tiv e  m e asu re s  a lo n e  w ill n o t b e  su f f ic ie n tly  e f fe c tiv e  w ith o u t th e  c o ­

o p e ra tio n  o f  m an g ro v e  f o re st d w e lle rs  an d  o th e r m a n g ro v e - u se rs . T h is  is 

d e m o n strate d  b y  th e  fa ilu re  o f th e  atte m p ts  o f  th e  C o ast C o n se rv atio n  D iv is io n  

o f  th e  M in istry  o f  Fish e rie s, th e  C e n tral En v iro n m e n ta l A u th o rity , an d  th e  Fo re st 

D e p a rtm e n t ( th e  w a tc h  d o g s  re s p e c tiv e ly  f o r th e  m a n a g e m e n t o f  c o a s ta l 

re so u rc e s , p ro p e rly  p lan n e d  d e v e lo p m e n ta l p ro je c ts , an d  th e  c o n se rv atio n  o f 

f o re sts ) , to  c u rb  th e  re c e n t ille g a l larg e -sc a le  c u ttin g  d o w n  o f  m an g ro v e  fo re sts . 

T h e  u n d e rs ta n d in g  b y  th e  m an g ro v e  fo re st u se rs  o f  th e  im p o rta n c e  o f  th e  

m an g ro v e  e c o sy ste m  an d  th e  ro le  p lay e d  b y  th e  la tte r in  k e e p in g  th e  e stu arie s  

p ro d u c tiv e  is  e s s e n tia l f o r th e  su c c e ss  o f  c o n s e rv a tio n  m e a su re s . U n le ss  

im m e d ia te  ste p s are  tak e n  b y  th e  c o n c e rn e d  au th o ritie s  to  p ro p e rly  m an ag e  

an d  c o n se rv e  w h at little  is le f t, m an g ro v e  f o re sts w ill so o n  d isap p e ar f ro m  Sri 

L an k a.

D edication

W e d e d ic ate  th is  p ap e r to  th e  m e m o ry  o f  th e  late  

P ro fe sso r Sin n ath am b y  Bala su b ram an iam  (1936-

1992)  o f  th e  D e p artm e n t o f  Bo tan y , U n iv e ris ty  

P e rad e n iy a. P ro fe sso r Ba lasu b ram an iam  w o rk e d  

e x te n siv e ly  o n  m an g ro v e  e c o lo g y  an d  is p e rh ap s 

b e s t r e m e m b e r e d  f o r  h is  o u ts ta n d in g  

c o n trib u tio n s to  p h y to so c io lo g y . H is u n tim e ly  d e ­

m ise  o n  3 A p ril 1992 le f t a v ac u u m  in  Sri L an k an  

p lan t e c o lo g y  re se arc h  in  g e n e ra l an d  m an g ro v e  

re se arc h  in  p artic u lar, w h ic h  w ill tak e  a lo n g  tim e 

to  fill.

Sin n ath am b y  Balasu b ram an iam .
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N o t e  a d d e d  i n  p r o o f .  M an g ro v es co n v erted  in to  p raw n farm s in the  Pu ttalam -K alp itiy a 

area hav e  alread y  b een ab and o ned  fo llo w ing  the o u tb reak  o f a v iru s ( 'w hite-sp o t d isease'). 

Th is in  tu rn  has in creased  p ressu re  o n  p raw n farm ers to  lo o k  to  c learin g  fresh  areas o f 

m an g ro v e  fo rests to  estab lish  new  farm s, p o sin g  a serio u s h az ard  to  the  w ellb e in g  o f 

th ese  h ab itats.
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