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A DOCUMENTATION ON HUMAN TRADITIONAL ACTIVITIES 

IN THE MALAYSIAN MANGROVE ECOSYSTEM 

H.T. Chan 

F o r e s t R e s e a r c h I n s t i t u t e o f M a l a y s i a 

5 2 1 0 9 , Kepong, S e l a n g o r 

This paper a t t e m p t s t o d e s c r i b e t h e v a r i o u s types o f 

human s e t t l e m e n t s w i th in o r a long f r i n g e s o f mangrove 

f o r e s t s in M a l a y s i a . Also h i g h l i g h t e d i s the documenta­

t i o n on the d i v e r s e f o r e s t r y and f i s h e r y t r a d i t i o n a l uses 

Of mangrove r e s o u r c e s ' by . t h e s e communit ies . 

C o a s t a l human communities a r e h i g h l y dependent on the 

c o n t i n u e d s u s t e n a n c e and v i a b i l i t y o f t h e mangrove 

e c o s y s t e m . Any form o f e x t e n s i v e and u n c o n t r o l l e d 

c o n v e r s i o n a l o r d e s t r u c t i o n a l u s e , which i s o f t e n o r i e n t e d 

towards p r o d u c t i o n o f s i n g l e goods , would be in d i r e c t 

c o n f l i c t with the e c o l o g i c a l l y sound and s u s t a i n e d m u l t i p l e 

use management system o f t h e s e t r a i d i t o n a l communit ies . 

Clear ly , t h e importance o f the mangrove ecosys t em t o 

t h e s e communities should be g iven due c o n s i d e r a t i o n s 

dur ing t h e p lanning o f mangrove development programs . 
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THE MANGROVES OF VIETNAM 

P r o f . Dr Phan Nguyen Hong 

Manager o f t h e N a t i o n a l P r o j e c t on Mangrove Ecosystem 

( 5 2 0 2 - 0 1 0 3 ) Hanoi 

Vietnam. 

Vietnam i s one o f the c o u n t r i e s in s o u r t h e a s t As ia 

where the mangroves we l l deve lop and c o v e r an important 

a r e a . 

P r e v i o u s l y the knowledge o f mangroves in Vietnam was 

l i m i t e d because there was a few o f publ i shed p a p e r s about 

f l o r a r e s o u r c e s and v e g e t a t i o n in some zones . 

The mangroves o f Vietnam have been s t u d i e d f o r t e n y e a r s 

by t h e n a t i o n a l p r o j e c t on mangrove e c o s y s t e m and i t s 

i n i t i a l r e s u l t s were p r e s e n t e d a t t h e f i r s t n a t i o n a l 

symposium on mangrove e c o s y s t e m he ld a t Hanoi ( 1 9 8 4 ) . 

Mangrove v e g e t a t i o n in Vietnam deve lops through a g r a d i e n t 

o f env ironmenta l c o n d i t i o n s from humid monsoon t r o p i c in 

the south t o t h e t r a n s f i g u r e d monsoon t r o p i c in the 

n o r t h . 

Physiognomy o f t h e v e g e t a t i o n and i t s f l o r i s t i c composi ­

t i o n show t h e e f f e c t o f g e o l o g i c a l g r a d i e n t s by r e d u c t i o n 

o f t h e number o f s p e c i e s ; a l s o h e i g h t , d e n s i t y and 

s u c c e s s i o n change g r e a t l y betwen the r i c h mangrove 

v e g e t a t i o n in the south such a s t h a t in Camau p e n i n s u l a 

t o t h e p o o r e r mangrove o f Quang ninh p r o v i n c e in the 

n o r t h . 

The r e s o u r c e s o f Vietnam mangrove ecosys t em a r e abdundant 

and v a l u a b l e , p a r t i c u l a r l y Rhizophora wood and t a n n i n , 

shr imps , f i s h , m o l u s c s , b i r d s e t c . 

However a l a r g e a r e a o f mangroves has been d e s t r o y e d 
f o r many y e a r s by t h e war and t h e u n r e a s o n a b l e e x p l o i t a ­
t i o n . 



More than 5 0 , 0 0 0 ha o f land sprayed by h e r b i c i d e s have 

been r e a f f b r e s t e d and the mangrove ecosys tem i s 

r e s t o r i n g g r a d u a l l y . 

N e v e r t h e l e s s the d e s t r u c t i o n o f mangroves f o r r a i s i n g 

shr imp, f o r f u e l and household i t ems i s s t i l l d i s s e m i n a t i n g 

in some p l a c e s . The u t i l i z a t i o n o f o t h e r r e s o u r c e s such a s 

honey p r o d u c t i o n , n ipa sap and n ipa a l c o h o l i s not 

c a r r i e d out y e t . 

Some s u g g e s t i o n s o f r a t i o n a l u t i l i z i n g and management o f 

mangrove r e s o u r c e s and a f o r e s t r y - f i s h e r y model a r e 

mentioned. 



REVIEW OF MANGROVE RELATED ACTIVITIES IN SftI LANKA 

Dr S . L i y a n a g e 

N a t u r a l R e s o u r c e s , E n e r g y a n d S c i e n c e A u t h o r i t y 

4 7 / 5 M a i t l a n d P l a c e 

C o l o m b o 7 

S r i L a n k a . 

M a n g r o v e s a s a n a t u r a l r e s o u r c e s h a v e r e c e i v e d v e r y 

l i t t l e a t t e n t i o n f r o m b o t h p o l i c y m a k e r s a n d r e s e a r c h 

s c i e n t i s t s i n t h e p a s t . G o v e r n m e n t p o l i c y f o r a n 

a c c e l e r a t e d e c o n o m i c d e v e l o p m e n t h a s e x e r t e d s e v e r e 

p r e s s u r e o n c o a s t a l e c o s y s t e m s s u c h a s m a n g r o v e s . 

E c o n o m i c d e v e l o p m e n t f r o m cne .hand a n d l a c k o f p r o p e r 

u n d e r s t a n d i n g o n d y n a m i c s o f m a n g r o v e e c o s y s t e m o n t h e 

o t h e r h a v e r e s u l t e d i n r a p i d e n v i r o n m e n t a l d e g r a d a t i o n s . 

A m o m e n t a r y p a n i c h a s s e t u p a m o n g s c i e n t i s t s , p l a n n e r s , 

a n d d e c i s i o n m a k e r s t o s e e k a b a l a n c e b e t w e e n e c o n o m i c 

p r o s p e r i t y a n d n a t u r a l f o r c e s . S c i e n t i s t s i n S r i L a n k a 

h a v e r e s p o n d e d p o s i t i v e l y t o g a t h e r s c i e n t i f i c i n f o r m a t i o n 

a n d t h e u t i l i z a t i o n o f t h i s i n f o r m a t i o n f o r a r a t i o n a l 

m a n a g e m e n t o f d e p l e t i n g c o a s t a l r e s o u r c e s . 



STRUCTURAL AND FUNCTIONAL STUDIES ON MANGROVES OF 

CAMAU PENINSULA IN SOUTHERN VIETNAM ( P r e s e n t a t i o n ) 

N g u y e n H o a n g T r i 

H a n o i T e a c h e r s T r a i n i n g C o l l e g e 

No I - M i n i s t r y o f E d u c a t i o n , H a n o i 

V i e t n a m . 

P r e l i m i n a r y r e s u l t s o n s t r u c t u r e a n d f u n c t i o n o f m a n g r o v e s 

i n t h e Camau p e n i n s u l a c o n s i d e r e d t o b e t h e m o s t b e a u t i f u l 

m a n g r o v e i n V i e t n a m w e r e s u m m a r i l y p r e s e n t e d . 

T h e f l o r a , d i s t r i b u t i o n a n d z o n a t i o n o f m a n g r o v e s p e c i e s 

b a s e d o n 3 t y p i c a l t r a n s e t t s d e s c r i b e d . T h e v a r i a t i o n 

o f z o n a t i o n d e t e r m i n e d b y t h e a l l o f e x t e r n a l s o u r c e s 

a c t i n g . o n a l o c a l i t y , e s p e c i a l l y , t h e t i d a l r e g i m e s a n d 

s u b s t r a t u m w e r e i l l u s t r a t e d o n m a n g r o v e f o r e s t s i n 

C a m a u . The b i o m a s s o f R h i z o p h o r a a n d A v i c e n n i a f o r e s t s 

w e r e e s t i m a t e d . 

I n a d i t i o n , t h e r e g e n e r a t i o n , r e p l a n t a t i o n a n d r e f o r e s t a ­

t i o n o n a r e a s s p r a y e d b y h e r b i c i d e s w e r e r e p o r t e d o n 

r e h a b i l i t a t i o n a n d b i o m a s s . 

D a t a o f l i t t e r - f a l l , d e c o m p o s i t i o n a n d e x p o r t o f p a r t i -

c u l a t e - o r g a n i c m a t t e r i n v o l v e d t h e c y c l i n g o f m a t t e r 

w e r e a l s o g i v e n . 

F i n a l l y , s o m e s u g g e s t i o n s w e r e d e v o t e d t o d i s c u s s i o n 

o n t h e i n t e r a c t i o n b e t w e e n m a n g r o v e f o r e s t s a n d 

a q u a c u l t u r e i n t h e a p p l i e d s t u d i e s o n m a n g r o v e s o f 

Camau p e n i n s u l a . 



MANGROVE LITTER PRODUCTION AND DYNAMYCS IN FRINGE AND 

RIVERINE MANGALS IN DUTCH BAY, SRI LANKA 

M. D. Amarasinghe 

N a t i o n a l Aquat i c Resources 

Crow I s l a n d 

Colombo 15 

S r i Lanka 

Agency 

S. Balasubramaniam 

Department o f Botany 

U n i v e r i t y o f Peraden iya 

P e r a d e n i y a 

S r i Lanka 

L i t t e r f a l l o f mangroves in Erumathivu i s l a n d ( f r i n g e t y p e ) 

and Kala Oya e s t u a r y ( r i v e r i n e t y p e ) in Dutch bay , S r i Lanka 

was measured from September 1985 t o August 1 9 8 6 . The annual 

l i t t e r p r o d u c t i o n in Erumathivu and Kala Oya e s t u a r y were 

4 0 2 . 3 8 g /m 2 and 5 7 4 . 2 1 g/m 2 r e s p e c t i v e l y . Mean d a i l y l i t t e r 

p r o d u c t i o n ( g / m 2 , d a y ) in any o f the s i t e s had no s i g n i f i c a n t 

r e l a t i o n s h i p wi th monthly r a i n f a l l and mean montly t empera­

t u r e . Annual l i t t e r p r o d u c t i o n by Rhizophora mucronata 

( 1 9 3 . 4 0 g /m 2 in Erumativu and 2 9 5 . 6 5 g /m 2 in Kala Oya) and 

Avicennia marina ( 1 8 2 . 5 1 g /m 2 in Erumathivu and 2 3 7 . 2 5 g /m 2 

in Kala Oya) a c c o u n t s f o r more than 90% o f the t o t a l annual 

l i t t e r p r o d u c t i o n in e a c h mangal . G e n e r a l l y the l e a v e s 

c o n s t i t u t e the most important component o f a l l l i t t e r 

m a t e r i a l s . V a r i a t i o n s in (mean) d a i l y l i t t e r f a l l by v a r i o u s 

components o f l i t t e r ( i e . l e a v e s , f l o w e r s , f r u i t s / s e e d l i n g s , 

branch wood and m i s c e l l a n e o u s i t e m s ) by R. mucronata and 

A. marina a r e a l se d i s c u s s e d . P h e n o l o g i c a l p a t t e r n s o f t h e s e 

two s p e c i e s in the two l o c a t i o n s fo l low a s i m i l a r p e r i o d i c i t y . 



PHOTOSYNTHETIC GAS EXCHANGE BY MANGROVES IN 

AUSTRALIA AND PAPUA NEW GUINEA 

B . F . Clough 

A u s t r a l i a n I n s t i t u t e o f Marine S c i e n c e 

PMB No. 3 , Townsv i l l e MC., Q. 4 8 1 0 

A u s t r a l i a . 

R a t e s o f p h o t o s y n t h e s i s and t r a n s p i r a t i o n by a v a r i e t y o f 

mangrove s p e c i e s were measured a t a number o f g e o g r a p h i c a l 

l o c a t i o n s in n o r t h e r n A u s t r a l i a and Papua New Guinea. 

Desp i te t h e wide r a n g e o f env i ronmenta l c o n d i t i o n s c o v e r e d 

by t h e measurements , t h e r e was remarkably l i t t l e v a r i a t i o n 

in t h e r a t e s o f p h o t o s y n t h e s i s between s p e c i e s o r l o c a t i o n . 

This f ind ing i s i n t e r p r e t e d in terms o f t h e r e s p o n s e o f 

p h o t o s y n t h e s i s t o l i g h t , t e m p e r a t u r e , vapour p r e s s u r e 

d e f i c i t and s a l i n i t y . 



RESEARCH ON MANGROVE SOILS IN INDONESIA 

Sarwono Hardjowigeno 

Dept. o f S o i l S c i e n c e s 

Bogor A g r i c u l t u r a l U n i v e r s i t y 

Bogor 

I n d o n e s i a . 

R e s e a r c h s on mangrove s o i l s have been conducted in 

s e v e r a l p l a c e s i n I n d o n e s i a , e i t h e r a s a p a r t o f s o i l 

s u r v e y a c t i v i t i e s in t i d a l land a r e a o r a s p e c i a l 

r e s e a r c h on mangrove e c o s y s t e m . F i e l d and l a b o r a t o r y 

d a t a r e v e a l s t h a t mangrove s o i l s in I n d o n e s i a 

p r e d o m i n a n t l y c h a r a c t e r i z e d by f i n e t e x t u r e , h a l f r i p e 

t o u n r i p e , s a l i n e , and commonly c o n t a i n a s u l f i d i c 

m a t e r i a l . Some c o a r s e t e x t u r e s o i l s a l s o o c c u r e s p e c i a ­

l l y i n c o r a l i s l a n d . There a r e a l s o some mangrove s o i l s 

wi th a h i s t i c ep ipedon. S a l i n i t y c o n t e n t d e c r e a s e 

r e g u l a r l y from t h e c o a s t t o t h e i n l a n d , and t h e a d s o r p ­

t i o n s i t e o f t h e s o i l dominated by c a t i o n s in t h e o r d e r 

o f N a > M g > C a o r K (zone o f A v i c e n n i a , B r u g u i e r a , 

R h i z o p h o r a ) , Mg > Ca > Na o r K (Nypa z o n e ) , and Ca >Mg y 

Na o r K ( M e l a l e u c a , f r e s h w a t e r z o n e ) . The h i g h e r 

c o n t e n t o f sodium did not fo l lowed by a s i g n i f i c a n t 

i n c r e a s e in pH v a l u e due t o v a r i a b l e s o u r c e o f a c i d i t y . 

The sequence o f s o i l d i s t r i b u t i o n from t h e c o a s t were : 

H a l i c S u l f i c Hydraquents , H a l i c S u l f a q u e n t s , H i s t i c 

H a l i c S u l f a q u e n t s , T e r r i c H a l i c S u l f i h e m i s t s , Typ ic 

S u l f a q u e n t s , T e r r i c S u l f i h e m i s t s , T e r r i c T r o p o h e m i s t s , 

Typic T r o p o h e m i s t s . Mangrove s o i l s a r e c o n s i d e r e d 

u n s u i t a b l e f o r a g r i c u l t u r e mainly due t o s a l i n i t y and 

a c i d s u l p h a t e problems. 
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SOME ECOLOGICAL FACTORS LIMIT THE ABUNDANCE 

OF CRABS AND GASTROPOD MOLLUSCS POPULATION LIVING 

ON THE ABANDONED TIN-MINE MANGROVE FOREST 

REFORESTATION SOIL 

Dr Twesukdi P iyakarnchana 

C h u l a l o n g k o r n U n i v e r s i t y 

Bangkok 10500 
T h a i l a n d . 

In s tudy ing the abundance of c e r t a i n b e n t h i c macrofauna 

which l i v e in o r on the abondoned t i n - m i n e mangrove 

r e f o r e s t a t i o n a r e a s o f d i f f e r e n t ages a t Ta-Koa P a , Phang, 

Nga P r o v i n c e , i t i s found t h a t the a r e a s o f newly abandoned 

by t h e t i n - m i n e r s and new r e f o r e s t a t i o n a r e a lmost 

d e s e r t e d by t h e m a c r o b e n t h i c a n i m a l s . However, with the 

l o n g e r t ime p e r i o d s , t h e r e t u r n o f the mangrove b e n t h i c 

an imals a r e o b s e r v e d . In the o ld abandoned s o i l s and 

long r e f o r e s t a t i o n mangrove, the s o i l c o m p o s i t i o n s , s o i l 

t e x t u r e s and c e r t a i n e c o l o g i c a l f a c t o r s found t o p l a y 

the s i g n i f i c a n t r o l e s in l i m i t i n g the abundance o f the 

mangrove b e n t h i c s p e c i e s . 

The abundance o f c r a b s such a s Uca l a c t e a a n n u l i p e s , Uca 

t r i a n g u l a r i s b e n g a l i and Sesma v e s i c u l a r a r e u s u a l l y 

found in the sediment o f n e a r l y equa l p r o p o r t i o n o f sand 

s i l t and c l a y . The c e r a t i d s mo l lusc such a C e r i t h i d e a 

c i n g u l a t a and Cerathium c o r a l i u m a r e found m o s t l y on 

s o i l o f l e s s sand but more s i l t and c l a y . The lowest 

numbers o f a l l o f t h e s e s p e c i e s a r e found a t a r e a which 

i s a new abandoned t i n - m i n e and r e c e n t l y p l a n t e d mangrove 

s e e d l i n g . The e c o l o g i c a l f a c t o r s a t t h i s l o c a t i o n 

a r e shown t o be t h e h i g h e s t v a l u e o f the c a t i o n exchange 

c a p a c i t y (CEC) , the amount o f phosphorus and a l s o 

s u l f a t e . 
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TROPHIC NICHE BREADTH AND NICHE OVERLAP IN SOME 

MANGROVE GOBIES OF PAGBILAO ( P H I L I P P I N E S ) 

Dr Lenoard P i n t o 

Department o f Zoology 

Open U n i v e r s i t y o f S r i Lanka 

S r i Lanka. 

Out o f the 128 f i s h s p e c i e s be longing t o 54 f a m i l i e s 

r e c o r d e d f o r t h i s l o c a l i t y 54% was b e n t h o p e l a g i c and 39% 

s t r i c t l y b e n t h i c . The h i g h e s t number o f s p e c i e s o f 

15 was r e p r e s e n t e d by fami ly g o b i i d a e . 

Among t h e 5 common s p e c i e s i n v e s t i g a t e d , Gnatho lep i s 

C a l l i u r u s and Ctenogobius c r i n i g e r had the h i g h e s t 

n i che o v e r l a p and between Gnatho lep i s c a l l i u r u s and 

Qxyur ichthys ophthalmonema e x i s t e d the lowest n i che 

o v e r l a p . Highest n i che b r e a d t h was r e c o r d e d f o r 

Ctenogobius c r i n i g e r and t h e lowest f o r Gnatho lep i s 

c a l l i u r u s . The mangrove gobies i n v e s t i g a t e d can be 

c o n s i d e r e d a s g e n e r a l i s t s r a t h e r than s p e c i a l i s t s in 

t h e i r d i e t . 



FOOD CHAINS IN TROPICAL AUSTRALIAN MANGROVE HABITATS: 

A REVIEW OF RECENT RESEARCH 

A . I . Robertson 

A u s t r a l i a n I n s t i t u t e o f Marine S c i e n c e 

PMB No 3 

Townsvi l l e Qld 4 8 1 0 

This paper summarises r e c e n t work on the s t r u c t u r e and 

f u n c t i o n o f t r o p i c a l mangrove food c h a i n s in A u s t r a l i a . 

The s t i m u l u s f o r t h i s work was provided by 1 ) t h e l a c k 

o f knowledge o f food c h a i n s in S . E . Asian mangrove a r e a s , 

and i i ) a b e l i e f t h a t c u r r e n t models o f mangrove food 

c h a i n s (based mainly on work in F l o r i d a ) were inadequate 

f o r our s p e c i e s - r i c h f o r e s t s . 

In t r o p i c a l A u s t r a l i a t h e p r o p o r t i o n o f mangrove l e a f 

p r o d u c t i o n removed by i n s e c t h e r b i v o r e s r a n g e s from 0 

t o 35 p e r c e n t f o r d i f f e r e n t mangrove s p e c i e s , but 

a v e r a g e s l e s s than 3 p e r c e n t f o r the dominant f o r e s t 

t y p e s . When l e a v e s a r e shed from t r e e s in l o w - i n t e r t i d a l 

r e g i o n s more than one q u a r t e r o f l e a f f a l l i s shredded 

immediate ly by sesarmid c r a b s p r i o r t o m i c r o b i a l decompo­

s i t i o n in s u b t i d a l r e g i o n s o f the f o r e s t . Consumption 

by c r a b s i s l i k e l y t o be much h i g h e r in f o r e s t r e g i o n s 

not r e g u l a r l y f lushed by t i d e s . B a c t e r i a l d e n s i t i e s and 

p r o d u c t i v i t i e s on the mud s u r f a c e a r e some o f the h i g h e s t 

y e t r e c o r d e d f o r marine sediments and b a c t e r i a l d e n s i t i e s 

a r e s i m i l a r l y high on decomposing l e a f m a t e r i a l . Meiofaunal 

d e n s i t i e s a r e low, and meiofauna a r e not s i g n i f i c a n t 

g r a z e r s on b a c t e r i a . 

Zooplankton d e n s i t i e s a r e high and v a r y among m i c r o h a b i t a t s 

and t i m e s , and zooplankton a r e t h e major food s o u r c e o f 

j u v e n i l e f i s h wi th in mangrove f o r e s t s . 

Penaeid prawns feed on f l o c u l a n t d e t r i t a l m a t e r i a l , and 

prawns and smal l j u v e n i l e f i s h a r e t h e major p r e y o f l a r g e 



p r e d a t o r y f i s h . S e v e r a l important food c h a i n l i n k s 

remain t o be q u a n t i f i e d , but a l r e a d y i t appears t h a t 

S . E . Asian mangrove food c h a i n s have some unique 

q u a l i t i e s . 
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MICROBIAL DECOMPOSITION OF EXCOECARIAAGALLOCHA 

LEAVES IMMERESED IN THE BRACKISH WATERS 

S.R. Sekhar and J a y a p a u l A z a r i a h 

Department o f Zoology 

Guindy Campus 

Madras - 25 

I n d i a 

L i t t e r - b a g - i n s i t u - e x p e r i m e n t s with t h e l e a v e s o f 

§ * 2 2 § £ § £ i § a g a l l o c h a were c a r r i e d out f o r a p e r i o d o f 

150 days in a b r a c k i s h w a t e r env ironment . B a c t e r i a l 

p o p u l a t i o n in the w a t e r , l o s s o f dry we ight , p e r c e n t a g e 

n i t r o g e n and p e r c e n t a g e p r o t e i n in the l i t t e r were 

e s t i m a t e d . An i n c r e a s e in the b a c t e r i a l count was n o t i c e d 

up t o 6 0 t h day and then a d e c r e a s i n g t r e n d was n o t i c e d . 

There .was a s t e a d y i n c r e a s e in the p e r c e n t a g e n i t r o g e n 

c o n t e n t , t i l l about 90 days e x c e p t f o r an i n i t i a l p e r i o d 

of d e c r e s e . However, the r a t e o f i n c r e a s e in the 

subsequent two months was r e l a t i v e l y s lower than the 

p r e v i o u s months. P e r c e n t a g e p r o t e i n was c a l c u l a t e d by 

m u l t i p l y i n g the p e r c e n t a g e n i t r o g e n by t h e f a c t o r 6 . 2 5 . 

The weight o f the l i t t e r g r a d u a l l y d e c r e a s e d a t the 

c l o s e o f the e x p e r i m e n t . The s t u d y r e v e a l e d t h a t the 

r a t e o f decompos i t ion was q u i c k e r . 

The e c o l o g i c a l i m p l i c a t i o n o f n u t r i e n t f l u x in terms o f 

s e c o n d a r y p r o d u c t i o n has been d i s c u s s e d . 



GROWTH REGULATION IN MANGROVES WITH SPECIAL 

REFERENCE TO ETHYLENE : A PROMISING AREA FOR 

FUTURE RESEARCH 

A.B. Samarakoon 

Department o f Botany 

U n i v e r s i t y o f Colombo 

S r i l a n k a . 

Mangroves a r e adapted t o grow under a unique s e t o f 

env ironmenta l c o n d i t i o n s . While most a s p e c t s o f 

r e s e a r c h and management o f mangroves have p r o g r e s s e d 

c o n s i d e r a b l y , the hormonal r e g u l a t i o n o f t h e i r growth 

and development remains e s s e n t i a l l y untouched. 

Knowledge on t h i s a s p e c t can be h i g h l y b e n e f i c i a l not 

on ly f o r a b e t t e r unders tanding and management o f 

mangroves but a l s o f o r our p r o g r e s s in p l a n t s c i e n c e 

r e s e a r c h in g e n e r a l . 

P l a n t r e s p o n s e t o env ironmenta l c o n d i t i o n s and s u r v i v a l 

through s t r e s s e s i s mediated through hormones. Of a l l 

known p l a n t hormones, e t h y l e n e i s g a i n i n g i n c r e a s i n g 

a t t e n t i o n . This gaseous hormone has i t s r e g u l a t o r y 

r o l e in a lmost e v e r y a s p e c t o f p l a n t growth and i s 

thought t o modulate t h e a c t i o n o f even o t h e r hormones. 

Some o f the most f a s c i n a t i n g e f f e c t s o f e t h y l e n e a r e found 

in a q u a t i c / m a r s h p l a n t s and dur ing f l ood ing s t r e s s in 

land p l a n t s . Mangroves which a r e a unique c a t e g o r y o f 

marsh p l a n t s appear t o be an i d e a l group t o examine 

e t h y l e n e r e l a t i o n s h i p s in p l a n t s . A thorough e x a m i n a t i o n 

o f the l i t e r a t u r e on s t r u c t u r e and f u n c t i o n i n g o f 

mangroves i n d i c a t e t h a t e t h y l e n e may be a key r e g u l a t o r 

o f t h e i r growth and development in t h e i n t e r - t i d a l zone. 

I n v e s t i g a t i o n s in t h i s a r e a may e n a b l e us t o unders tand 

t h e env ironmenta l r e q u i r e m e n t s and deve lopmenta l and 

f u n c t i o n a l behav iours o f mangroves b e t t e r and t h e r e b y 

manage them more e f f e c t i v e l y . E t h y l e n e b i o l o g y o f mang­

r o v e s would t h e r f o r e be a promis ing and c h a l l e n g i n g a r e a 

o f f u t u r e r e s e a r c h . 



DEVELOPMENT OF MANGROVE FOREST RESEARCH IN BANGLADESH 

F.A . Khan, A.M. Choudhury and J . I s l am 

Bangladesh Space R e s e a r c h and Remote Sensing O r g a n i z a ­

t i o n (SPARRSO) 

Bangladesh i s a l a r g e d e l t a o f the Bay o f Bangal and 

the l a r g e s t mangrove f o r e s t o f the wor ld , "The Sunderbans" 

s t a n d s on i t s emergent c o a s t . The Chokoria Sunderbans 

i s a n o t h e r mangrove f o r e s t o f Bangladesh which i s under 

the C o x ' s b a z a r F o r e s t D iv i s ion in the south' e a s t e r n 

p a r t o f Bang ladesh . Bes ides t h e s e n a t u r a l mangrove f o r e s t s , 

a v e r y e x t e n s i v e mangrove p l a n t a t i o n has been r a i s e d 

a long t h e whole c o a s t l i n e o f Bay o f Bengal s t a r t i n g from 

Teknaf t o P a t h a r g h a t a and the o f f s h o r e i s l a n d s . 

The p r e s e n t p a p e r i n c l u d e s the r e s u l t s and f i n d i n g s o f 

two s u c c e s s i v e n a t i o n a l i n v e n t o r i e s c a r r i e d out in the 

Sunderbans . The mangrove a f f o r e s t a t i o n , r e f o r e s t a t i o n 

and t r e e p l a n t i n g s t r a t e g y in the c o a s t a l r e g i o n have 

been d i s c u s s e d d e s c r i b i n g t h e e x p e r i e n c e s in r a i s i n g t h e 

a r t i f i c i a l mangrove p l a n t a t i o n . Bangladesh Spece Research 

and Remote Sensing O r g a n i z a t i o n (SPARRSO) has conducted 

two r e s e a r c h p r o j e c t s on mangrove supported by UNESCO 

e n t i t l e d "Development o f Computer Technique f o r Rapid 

Mangrove F o r e s t I n v e n t o r y in Sunderbans" and "Mangrove 

f o r e s t i n v e n t o r y us ing a e r i a l photography and o t h e r Remote 

Sensing Technique". The s a l i e n t f e a t u r e s o f t h e s e 

p r o j e c t s have been inc luded in the p a p e r . B e s i d e s , t h e 

r s e a r c h a c t i v i t i e s on t h e mangrove f o r e s t s p e c i e s conducted 

a t t h e Bangladesh F o r e s t R e s e a r c h I n s t i t u t e ( B F R I ) C h i t t a -

gong, and P l a n t a t i o n T r i a l Uni t s (PTU) o f B a r i s a l and 

Khulna d i s t r i c t s have been d i s c u s s e d . The f u t u r e p r o s p e c t s 

and c o n s t r a i n t s in the r e s e a r c h on mangrove f o r e s t in 

Bangladesh have a l s o been d i s c u s s e d . 



STATUS OF MEROPLANKTON RESEARCH IN MANGROVE 

AREAS OF INDONESIA 

K. Romimohtarto and S. Soemodihardjo 

C e n t r e f o r O c e a n o l o g i c a l R e s e a r c h and Development 

J a l a n P a s i r P u t i h No. 1 

Ancol Timur 

Kotak Pos 580 Dak. J a k a r t a 11001 

This paper d e s c r i b e s the e x t e n t and r e s u l t s o f some 

r e s e a r c h e s on meroplankton in I n d o n e s i a , with 

p a r t i c u l a r r e f e r e n c e t o t h o s e found w i t h i n and around 

the mangrove a r e a s . The r e s u l t s sugges t t h a t d i f f e r e n c e s 

in s p e c i e s compos i t i on e x i s t among d i f f e r e n t s i t e s . 

One p o s s i b l e f a c t o r which a f f e c t s t h e l a r v a l compos i t ion 

i s t h e type o f bot tom, namely c o r a l r e e f o r mud. 

Problem o f l a r v a l i d e n t i f i c a t i o n has caused t h e l i m i t a t i o n 

in meroplankton s t u d y . T h e r e f o r e the need f o r f u r t h e r 

and more d e t a i l e d s t u d y on meroplankton , e s p e c i a l l y 

t h e f i s h l a r v a e i s emphasized. Meanwhile, t h e 

i n i t i a t i o n o f taxonomic s tudy o f mangal i c h t y o p l a n k t o n 

i s s u g g e s t e d . 
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THE IMPORTANCE OF MANGROVE ECOSYSTEMS FOR THE 

AVIFAUNA - PERSPECTIVE FOR FUTURE RESEARCH 

Dr S.W. Kotagama 

The Open U n i v e r s i t y 

S r i Lanka. 

Many s p e c i e s o f b i r d s in the Asian Region f e e d , r o o s t 

bread and s h e l t e r in mangroves . Moreover c e r t a i n 

c o u n t r i e s have c h a r a c t e r i s t i c a v i f a u n a o f the mangrove 

h a b i t a t . L a r g e number o f b i r d s t h a t m i g r a t e use the 

mangrove h a b i t a t , and t h e a s s o c i a t e d mud f l a t s . 

These h a b i t a t s a r e however r a p i d l y be ing d e s t r o y e d 

throughout t h e r e g i o n , wi th r e s p e c t t o t h e a v i f a u n a , 

t h e r e i s v e r y l i t t l e r e s e a r c h on the a v i f a u n a of mangroves . 

The Asian Wetland I n v e n t o r y P r o j e c t ( o r g a n i s e d j o i n t l y by 

ICBP, IUCN, IWRB and WWF) i s c u r r e n t l y p r e p a r i n g a s t a t u s 

r e p o r t o f the Wetlands - mangroves be ing p a r t o f t h i s . 

The r o l e p layed by a v i f a u n a in the mangrove ecosytem 

has not been i n v e s t i g a t e d in d e t a i l and s u g g e s t i o n t o 

de termine t h e s e and a l s o d e t a i l i n f o r m a t i o n p e r t a i n i n g 

t o s p e c i e s d i v e r s i t y , compos i t ion and d e g r e e o f i n t e r ­

dependence i s proposed f o r f u t u r e r e s e a r c h c o n s i d e r a t i o n s . 
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GEARS FOR SAMPLING AND MODIFICATIONS IN APPLYING 

ELEFAN PROGRAMMES TO FISH IN THE MANGROVES 

Leonard P i n t o 

Department o f Zoology 

Open U n i v e r s i t y o f S r i Lanka 

Colombo 

S r i Lanka 

The type o f g e a r used depends on the o b j e c t i v e s o f the 

s t u d y . An o t t e r - t r a w l n e t , a hoop t r a p n e t , a g i l l ne t 

and a l i f t ne t were used t o sample f i s h in the mangroves . 

The l i f t ne t and the hoop t r a p ne t d id not g i v e good 

r e s u l t s . G i l l ne t gave samples s u i t a b l e t o s tudy the 

r e p r o d u c t i o n of f i s h . S ince i t was s e l e c t i v e , on ly the 

O t t e r - t r a w l ne t samples were s u i t a b l e t o s tudy the popu­

l a t i o n dynamics . Of t h e s e samples a l o n e were s u i t a b l e 

f o r running ELEFAN programmes. S ince most of the f i s h in 

the mangroves e m i g r a t e L Q O i s not r e c o r d e d in t h e c a t c h . 

The m o r t a l i t y i s a l s o an o v e r e s t i m a t e s i n c e i t i n c l u d e s 

the e m i g r a t i o n as w e l l . Attempts a r e made t o improve 

the a c c u r a c y o f p a r a m e t e r e s t i m a t i o n in p o p u l a t i o n dyna­

mics by s imple m a t h e m a t i c a l manupulat ion . 
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MORPHOLOGY AND ANATOMY OF THE ROOT SYSTEM OF 

SONNERATIA ALBA IN RELATION TO FUNCTIONING 

A.B. Samarakoon and Mr K . J . S . Jayawickrama 

Department o f Botany 

U n i v e r s i t y of.Colombo 

S r i Lanka. 

Mangrove r o o t s have t o s u r v i v e in a h i g h l y a n a e r o b i c 

s a l i n e mud. Some o f the most s i g n i f i c a n t a d a p t a t i o n s 

and growth b e h a v i o u r s a r e t h o u g h t . t o be found in the 

r o o t systems of t h e s e s p e c i e s . Some a s p e c t s o f the r o o t 

system o f S o n n e r a t i a a l b a were examined t o expand our 

Knowledge o f mangrove r o o t f u n c t i o n i n g . 

Each o f the t h r e e components in t h i s r o o t system namely 

c a b l e r o o t s , pneumatophores and f e e d e r r o o t s , has 

a d i s t i n c t s t r u c t u r e and f u n c t i o n . The c a b l e r o o t s and 

pneumatophores a r e c o v e r e d with s u b e r i z e d l a y e r s making 

them impermeable t o t h e o u t s i d e s a l i n e w a t e r . Feeder 

r o o t s , wi thout an o u t e r s u b e r i z e d l a y e r p o s s e s s a d i s t i n c t 

endodermis a l l o w i n g f o r ion s e l e c t i v i t y . P l a g i o t r o p i c 

c a b l e r o o t s have a smal l s t e l e , an e x t e n s i v e a e r e n c h y -

matous c o r t e x f o r a i r s t o r a g e and produces n e g a t i v e l y 

g e o t r o p i c pneumatophores a t p l a c e s . 

As t h e pneumatophore emerges from the f looded s o i l t o the 

a i r i t undergoes d r a m a t i c s t r u c t u r a l changes and deve lop 

c e r t a i n stem c h a r a c t e r s . I t does not p o s s e s s a f u n c t i o n a l 

r o o t c a p , t h e g r a v i p e r c e p t i o n organ in normal r o o t s . 

I n s t e a d i t deve lops a prominent s t a r c h s h e a t h , t h e 

g r a v i p e r c e p t i o n t i s s u e in s h o o t s . V a s c u l a t u r e a l s o tends 

t o change i n t o t h a t o f a s tem. The pneumatophore becomes 

p h o t o s y n t h e t i c and t h i s probab ly a s s i s t s in r e g u l a t i n g 

the 0 2 and C 0 2 l e v e l s in the a i r s p a c e s . The o u t e r 

p r o t e c t i v e zone c o n s i s t s o f a l t e r n a t i n g bands o f s m a l l , 

s u b e r i z e d dark c e l l s and l a r g e , c o l o u r l e s s c e l l s . The 

outermost s u b e r i z e d l a y e r p e e l s o f f by c e l l s e p e r a t i o n 

in the c o l o u r l e s s band i n n e r t o i t . L a r g e amounts o f 
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c a l c i u m o x a l a t e c r y s t a l s accumula te in the o u t e r phloem 

o f the pneumatophore but not in the c a b l e r o o t s o r f e e d e r 

r o o t s . This c a l c i u m o x a l a t e d e p o s i t i o n may be important 

in t h e r e g u l a t i o n o f growth o f the pneumatophore a s we l l 

as the e n t i r e p l a n t . The sodium c o n t e n t s in t h e 

pneumatophores a r e a l s o much h i g h e r than t h o s e o f c a b l e 

r o o t s o r f e e d e r r o o t s and a r e s i m i l a r t o t h e v a l u e s in 

t h e l e a v e s . With the emergence of :tre: '.pneumatophore t o 

a i r the t r i c k n e s s o f the c o r t i c a l aerenchyma zone 

d e c r e a s e s and t h e g i r t h o f wood i n c r e a s e s d r a m a t i c a l l y . 



THE EFFECT OF SALINITY ON THE GROWTH OF SONNERATIA ALBA 

IN SOLUTION CULTURE 

Dr A . B . Samarakoon and Mr K . J . S . Jayawickrema 

Department o f Botany 

U n i v e r s i t y o f Colombo 

S r i Lanka. 

Seed l ings o f S. a l b a were grown f o r t h r e e months in 

n u t r i e n t s o l u t i o n s c o n t a i n i n g e i t h e r 0%, 25%, 50% o r 100% 

s e a w a t e r . P l a n t s grew p o o r l y in both 0% and 100% s e a 

w a t e r t r e a t m e n t s . Growth was g r e a t l y s t i m u l a t e d in 

25% and 50% s e a w a t e r t r e a t m e n t s . Shoot l e n g t h , l e a f 

numbers, l e a f a r e a s and the d r y weights o f s h o o t s 

and r o o t s were much h i g h e r in t h e s e t r e a t m e n t s than 

in 0% and 100% t r e a t m e n t s . Root l e n g t h s however 

i n c r e a s e d g r a d u a l l y with i n c r e a s i n g s a l i n i t y with 100% 

s e a w a t e r producing the l o n g e s t r o o t s . 

P e r c e n t a g e w a t e r c o n t e n t s in the s h o o t s were s i g n i f i c a n t l y 

lower in 0% and 100% s e a w a t e r t r e a t m e n t s than 25% and 

50% t r e a t m e n t s . This corresponded with a v i s u a l 

o b s e r v a t i o n t h a t p l a n t s in 0% and 100% s e a w a t e r t r e a t m e n t s 

showed a mid day w i l t which did not o c c u r in 25% and 

50% s e a w a t e r t r e a t m e n t s . C o l l e c t i v e l y t h i s i n d i c a t e s 

a d i f f i c u l t y f o r the p l a n t s t o m a i n t a i n maximum t u r g o r 

both in the absence o f s e a w a t e r and in 100% s e a w a t e r , 

p a r t i c u l a r l y under a c t i v e l y t r a n s p i r i n g c o n d i t i o n s . 



MANGROVES IN THE WEST COAST OF SRI LANKA 

WITH SPECIAL REFERENCE TO THEIR MACROFAUNA 

Dr K.H.G.M. de S i l v a 

Department o f Zoology 

U n i v e r s i t y o f P e r a d e n i y a 

S r i Lanka. 

Mangroves in the west c o a s t a r e not e x t e n s i v e and, in 

most p l a c e s , l i m i t e d t o a narrow s t r i p b o a r d e r i n g lagoons 

and e s t u a r i e s . A c l e a r e c o l o g i c a l zonat ion such a s t h a t 

d e s c r i b e d in the mangroves o f s o u t h - e a s t Asian c o u n t r i e s 

e t c . i s d i f f i c u l t t o d i s c e r n , e x c e p t f o r a Rhizophora 

B r u g u i e r a zone towards the edge o f w a t e r fo l lowed on the 

land s i d e by a zone c o n t a i n i n g o t h e r c o r e s p e c i e s . The 

low l e v e l o f t i d a l f l u c t u a t i o n s a s we l l a s p e r s i s t e n t and 

long term human i n t e r f e r e n c e appear t o be the major 

f a c t o r s t h a t l e d t o the d i s a p p e a r e n c e o r n o n - e s t a b l i s h m e n t 

o f p r o p e r e c o l o g i c a l z o n a t i o n . Three types o f mangroves, 

namely, f r i n g i n g , r i v e r i n e and degraded s c r u b , cou ld be 

d i s t i n g u i s h e d on the b a s i s o f the n a t u r e o f major f l o r a . 

A g e n e r a l p a u c i t y o f macrofauna , in numbers a s we l l as in 

d i v e r s i t y , was observed in the west c o a s t mangroves in 

c o n t r a s t t o t h e g r e a t v a r i e t y o f fauna d e s c r i b e d in mangrove 

o f o t h e r c o u n t r i e s . However, the fauna i s dominated by 

g r a p s i d c r a b s and c e r e t h i d i a n g a s t r o p o d s , which c o n s t i t u t e 

the t r u e mangrove fauna . Penaeid and c a r i d e a n prawns 

and shr imps , the p o r t u n i d c r a b S c y l l a s e r r a t a , o y s t e r s 

and o t h e r b i v a l v e s , a r e common in the a d j o i n i n g lagoons 

and e s t u a r i e s , and a r e o c c a s i o n a l l y found wi th in mangroves 

t h e m s e l v e s . These s p e c i e s , which a r e a l s o found in 

lagoons and e s t u a r i e s with no a s s o c i a t e d mangroves , 

c o n s t i t u t e t h e f a c u l t a t i v e mangrove macrofauna . Such 

s p e c i e s , a s w e l l a s t h e i r l a r v a l forms which form a major 

component o f t h e zooplankton , form important l i n k s in the 

e s t u a r i n e food c h a i n s . 
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MANGROVE PALYNOLOGY: 
EVOLUTION OF MANGROVE FLORA FROM CRETACEOUS TO RECENT 

G. Thanikaimoni 

French I n s t i t u t e 

P o n d i c h e r r y 

I n d i a . 

A c u r r e n t t r e n d in mangrove r e s e a r c h i s t h e s t u d y o f the 

p o l l e n and s p o r e s found p r e s e r v e d in c o n t i n e n t a l d e p o s i t s 

and marine s e d i m e n t s . Pa lyndLogica l s t u d i e s h e l p t o t r a c e 

t h e e v o l u t i o n o f mangrove f l o r a through t ime and s p a c e . 

P a l y n o l o g i c t s have used mangroves a s e x p e r i m e n t a l 

s t a t i o n s t o s t u d y t h e p r o c e s s o f s e d i m e n t a t i o n and 

m a t u r a t i o n o f o r g a n i c m a t t e r under a n a e r o b i c c o n d i t i o n s . 

They have i d e n t i f i e d and s u c c e s s f u l l y c o r r e l a t e d s e v e r a l 

f o s s i l s e d i m e n t a r y b a s i n s where mangroves once f l o u r i s h e d . 

The d e t e c t i o n o f f o s s i l mangrove d e p o s i t s have prov ided 

not on ly s u p p o r t i n g e v i d e n c e t o t h e p o s i t i o n s o f the 

c o n t i n e n t s and oceans dur ing t h e d i f f e r e n t p e r i o d s o f 

e a r t h ' s h i s t o r y but a l s o t o changes in the f l o r i s t i c 

compos i t ion o f t h e mangroves . 

While c o n t i n e n t a l d r i f t and o t h e r g e o l o g i c a l phenomena 

a d v e r s e l y a f f e c t e d t h e mangroves , t h e second phase o f 

d e s t r u c t i o n has begun in the r e c e n t p a s t mainly due t o 

i n c r e a s e d human i n t e r f e r e n c e . There i s s u f f i c i e n t p a l y -

n o l o g i c a l e v i d e n c e t o prove t h a t the mangroves f l o u r i s h e d 

w e l l t i l l t h e r e c e n t p a s t in s e v e r a l t r o p i c a l s i t e s . 

Within t h e frame work o f UNDP/UNESCO on mangrove e c o s y ­

s t e m s , a g l o b a l r e v i e w o f the e v o l u t i o n o f mangrove f l o r a 

o f some s e l e c t a r e a s ( I n d i a n s u b c o n t i n e n t , S r i Lanka 

Borneo , J a v a , M a l a y s i a , T h a i l a n d , Burma, China, J a p a n , 

A u s t r a l i a , A f r i c a , T r o p i c a l Amer ica , Europe) a s w e l l 

a s some c o r e mangrove t a x a ( A e g i a l i t i s , A v i c e n n i a , 

Brownlowia, Hypa, R h i z o p h o r a c e a e , S o n n e r a t i a ) i s 

p r e s e n t e d . 
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DEVELOPMENT OF MANGROVE SWAMPS OF THE WEST COAST OF 

SRI LANKA FOR AQUACULTURE 

J . M . P . K . J a y a s i n g h e and M.S.K.W. de S i l v a 

N a t i o n a l Aquat i c Resources Agency 

S r i lanka 

During r e c e n t y e a r s g r e a t i n t e r e s t has been envinced 

on the development o f mangrove swamps in a q u a c u l t u r e . 

C o n s i d e r a b l e a r e a o f the mangrove swampy sediments 

in the South West c o a s t o f S r i Lanka e x h i b i t e x t r e m e l y 

a c i d i c s o i l c o n d i t i o n s upon e x p o s u r e t o t h e a i r a s 

a r e s u l t o f pond c o n s t r u c t i o n . This paper summarizes 

some o f the c h e m i c a l p r o p e r t i e s o f the s e d i m e n t s , 

h a z a r d s , problems and some r e c l a m a t i o n measures i m p o r t ­

ant in deve lop ing t h e s e mangrove swamps in a q u a c u l t u r e 

with a minimal impact on the env ironment . 

The sediments were c h a r a c t e r i z e d by low pH ( r a n g e 2 . 3 

t o 4 . 6 ) high c o n c e n t r a t i o n s o f a c e t a t e s o l u b l e s u l p h a t e s 

( r a n g e 567 mg/kg t o 5270 mg/kg) a v a i l a b l e i r o n ( r a n g e 

680 mg/kg t o 1687 mg/kg) e x c h a n g e a b l e aluminium and 

s o i l o r g a n i c m a t t e r ( r a n g e 9 . 1 mg/kg t o 11 m g / k g ) . 

Heavy m o r t a l i t y during South West and North e a s t 

monsoonal r a i n y p e r i o d s , poor s u r v i v a l slow growth, 

low p r o d u c t i o n and poor f e r t i l i z e r r e s p o n s e were 

observed in the f i s h ponds c o n s t r u c t e d in t h e s e a r e a s . 

Unrecla imed ponds seem t o have a s i g n i f i c a n t impact 

on the mangrove env ironment . Water d e r i v e d from t h e 

d r a i n a g e o f pond a r e a s reduced pH s i g n i f i c a n t l y in 

the env ironment . 

Rec lamat ion measures such a s d r y i n g and f l u s h i n g , 

growing o f p r o t e c t i o n a l v e g e t a t i o n a l c o v e r on d ikes 

and l iming improved t h e c o n d i t i o n s o f the ponds 

minimizing t h e impact on the env ironment . 



SOME BACTERIOLOGICAL ASPECTS OF MANGROVE ECOLOGY 

A.D. Agate 

Microb io logy Department 

MACS R e s e a r c h I n s t i t u t e , Law C o l l e g e Road 

Pune - 411 - 0 0 4 , I n d i a . 

The b a c t e r i o l o g y o f mangrove ecosys t ems i s s c a n t i l y 

s t u d i e d . Moreover , i t was i n d i c a t e d t h a t j u d i c i o u s 

use o f n a t i v e m i c r o organisms t o o b t a i n m e t a l v a l u e s 

was p r e f e r a b l e t o the use o f d r a s t i c c h e m i c a l t r e a t m e n t s , 

which might harm t h e e c o l o g y . A c a s e in p o i n t i s the 

removal o f t i n from a l l u v i a l sands in t h e mangrove r e g i o n s 

o f S. T h a i l a n d , which w i l l be i l l u s t r a t e d . 

A s i m i l a r s i t u a t i o n e x i s t s in the e s t u a r i n e mangrove 

r e g i o n s o f Goa, I n d i a , where i r o n o r e l o a d i n g in b a r g e s 

c r e a t e s a heavy sediment , not amenable t o c o n v e n t i o n a l 

dredging o p e r a t i o n s . Using an a r e a a d j a s c e n t t o t h e s e 

o p e r a t i o n s , but f r e e from mining d i s t u r b a n c e s , in the 

Konkan r e g i o n o f West Coast o f I n d i a , s t u d i e s were 

c a r r i e d out t o compare the b a c t e r i o l o g i c a l f l o r a o f the 

2 a r e a s and the b a c t e r i a l e c o l o g i c a l p i c t u r e o b t a i n e d was 

compared. Both t h e a r e a s harboured b a c t e r i a invo lved in 

n u t r i e n t r e c y c l i n g such a s the c e l l u l o s e d e g r a d e r s , 

s t a r c h h y d r o l y z e r s and phosphate s o l u b i l i z e r s in v a r y i n g 

q u a n t i t i e s , but the q u a n t i t a t i v e p i c t u r e was d i f f e r e n t 

f o r t h e s e a r e a s . I t i s t o be conf irmed whether t h i s was 

due t o u n n a t u r a l d i s t u r b a n c e s a s mining a c t i v i t y in t h e 

a r e a and, i f s o , t h i s has any d e l e t e r i o u s e f f e c t •" " on 

the r o l e o f m i c r o o r g a n i s m s . These a s p e c t s w i l l be amply 

i l l u s t r a t e d and d e s c r i b e d . 



NATURAL ENVIRONMENTAL FACTORS AFFECTING MANGROVE GROWTH 
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Motohiko Kogo 
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The o b j e c t i v e o f the s tudy i s t o know s u i t a b l e e n v i r o n ­

menta l c o n d i t i o n s f o r growing mangrove s p e c i e s . The 

a r e a s o f e x p e r i m e n t a l p l a n t a t i o n belong t o d e s e r t c l i m a t e , 

and a r e most s e v e r e f o r mangrove growth. L i t t l e r a i n f a l l , 

no r i v e r w a t e r , high s a l i n i t y o f s e a w a t e r and b ig 

d i f f e r e n c e o f t e m p e r a t u r e dur ing t h e day and y e a r . 

S o i l had a l s o been l o s t a t most o f t h e p l a n t a t i o n a r e a s 

and on ly sand and g r a v e l remain . I t has been conf irmed 

t h a t Av icenn ia marina and Rhizophora s t y l o s a grow in 

such hazardous n a t u r a l c o n d i t i o n s , and were s t u d i e d the 

e n v i r o n m e n t a l f a c t o r s a f f e c t i n g t h e i r growth. The a r e a s 

o f p l a n t a t i o n were not s u i t a b l e f o r t h e i r growth but 

were s u i t a b l e f o r s tudy ing such s u b j e c t s because o f 

s imple env ironmenta l c o n d i t i o n s compared with humid 

t r o p i c s . I t i s c o n s i d e r e d t h a t the r e s u l t s o f the s tudy 

w i l l be u s e f u l f o r not s imply t h e p l a n t a t i o n o f mangroves 

in a r i d zone but a l s o t h a t in humid t r o p i c zone. 



27 

THE ROLE OF AMINO ACIDS IN THE INTERNAL NITROGEN 
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A u s t r a l i a n I n s t i t u t e o f Marine S c i e n c e 
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A u s t r a l i a 

E s t i m a t e s o f d i s s o l v e d and p a r t i c u l a t e m a t e r i a l f l u x e s , 

v i a t i d a l t r a n s p o r t , from a n o r t h e r n A u s t r a l i a n mangrove 

f o r e s t system have r e v e a l e d t h a t n i t r o g e n and phosphorus 

appear t o be l a r g e l y conserved wi th in the f o r e s t . Only 

10 - 13% o f the annual f o r e s t n i t r o g e n r e q u i r e m e n t , f o r 

example , i s e s t i m a t e d t o be e x p o r t e d from t h e f o r e s t , t h e 

remaining f r a c t i o n presumably r e c y c l e d i n - s i t u . S t u d i e s 

o f amino a c i d poo l s and f l u x e s in and from the sediments 

r e v e a l t h a t a s i g n i f i c a n t p r o p o r t i o n o f the f o r e s t 

N c y c l e may be a s s o c i a t e d with such compounds. The high 

c o n c e n t r a t i o n o f f r e e d i s s o l v e d amino a c i d s (DFAA) in 

the sediment pore w a t e r s , and in p a r t i c u l a r the p r e s e n c e 

o f the r a r e l y r e p o r t e d b - g l u t a m i c a c i d , a major component 

o f the below-ground DFAA, i s a t t r i b u t e d t o the high 

a c t i v i t y o f a n a e r o b i c b a c t e r i a ( p r o b a b l y mainly s u l p h a t e 

r e d u c e r s ) in t h e s e s e d i m e n t s . F l u x chamber e x p e r i m e n t s 

showed t h a t n e g l i g i b l e e f f l u x o f DFAA from the sediments 

i n t o t h e o v e r l y i n g t i d a l w a t e r s o c c u r e d u n l e s s the 

sediment s u r f a c e b a c t e r i a were poisoned with m e r c u r i c 

c h l o r i d e o r g l u t a r a l d e h y d e . A f t e r po i son ing , r a t e s o f 
-2 - 1 

DFAA e f f l u x ranged from 2 7 - 8 9 mgN.m . day a c c o u n t i n g 
f o r between 10-20% o f t h e n i t r o g e n r e q u i r e d t o support 
the v e r y high l e v e l s o f b a c t e r i a l p r o d u c t i o n (up t o 

-2 - 1 
3 gC.m .day ) measured in s u r f a c e sediments ( 0 - . 1cm 

d e p t h ) . This r a t e o f N f l u x i s a l s o v e r y comparable t o 

t h e r a t e o f N uptake r e q u i r e d f o r the f o r e s t p r i m a r y 

p r o d u c t i o n . 
1 . A u s t r a l i a n I n s t i t u t e o f Marine Science,PMB 3 , T o w n s v i l l e 

M.C. Queensland, 4 8 1 0 , A u s t r a l i a 
2 . P r e s e n t a d d r e s s : Department o f Sea F i s h e r i e s , 23 Old 

Wharf , Hobar t , Tasmania, 7 0 0 0 , A u s t r a l i a . 



These r e s u l t s , a long with examinat ion o f p r e v i o u s d a t a 

r e g a r d i n g the N c o n t e n t o f mangrove l i t t e r sugges t t h a t 

two major schemes o f i n t e r n a l N c y c l i n g o p e r a t e wi th in 

the f o r e s t sys tem: 

( 1 ) Below-ground DFAA p r o d u c t i o n , d i f f u s i o n / c o n v e c t i o n 

t o t h e sediment s u r f a c e l a y e r s , and uptake buy sediment 

s u r f a c e b a c t e r i a , 

( i i ) e f f i c i e n t r e t e n t i o n o f N by the t r e e s , thus p r e v e n ­

t i n g l a r g e l o s s e s v i a l i t t e r f a l l and subsequent t i d a l 

t r a n s p o r t form the sys t em. 

The e x t e n t t o which t h e s e e s s e n t i a l l y independent 

r e c y c l i n g schemes a r e l inked w i l l be determined by t h e 

r a t e a t which i n o r g a n i c N from the sediments i s taken 

up by t h e t r e e s t o p r o v i d e t h e N r e q u i r e d f o r new p l a n t 

growth. 
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Ind ia 

Pichavaram mangrove i n h a b i t s a v a r i e t y o f a q u a t i c 

forms among which the j u v e n i l e s o f f i n f i s h e s and shrimps 

c o n s t i t u t e a v a l u a b l e r e s o u r c e . J u v e n i l e s o f 10 s p e c i e s 

o f f i n f i s h e s and 7 s p e c i e s o f shrimps have been r e c o r d e d 

a s c u l t i v a b l e forms . Data , u s e f u l f o r the purpose o f 

j u v e n i l e f i s h s t o c k assessment in t h i s a r e a , have been 

c o l l e c t e d f o r a p e r i o d o f one y e a r and a r e summarised 

h e r e . F i s h e r y e x p l o i t a t i o n through a r t i s a n a l f i s h e r y 

and i t s impact on the n a t u r a l ecosys tem ( o f t h i s b i o t o p e ) 

a r e d i s c u s s e d . Sugges t ions f o r the c o n s e r v a t i o n o f 

j u v e n i l e f i s h s t o c k from the po int o f view o f t h e i r 

u t i l i z a t i o n a s seed in b r a c k i s h w a t e r c u l t u r e p r a c t i c e s 

a r e a l s o i n c l u d e d . 
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PERSPECTIVES IN CONSERVATION AND MANAGEMENT OF 

KUMARAKAM MANGROVES AND BIRD SANCTUARY,KERALA, INDIA 

K.K. Ramachandran, C.N. Mohanan and G. balasubrahmonian, 

C e n t r e f o r E a r t h S c i e n c e S tud ie s 

Trivandrum - 695 0 3 1 , K e r a l a 

I n d i a 

Kumarakam ( 9 ° 3 7 ' N ; 7 6 ° 2 6 ' E ) , s i t u a t e d about 15km west o f 

Kottayam, on the e a s t e r n bank o f the Vembanad e s t u a r y , 

i s famous a s a b i r d s a n c t u a r y as we l l a s a t o u r i s t r e s o r t . 

The b i r d s a n c t u a r y owes i t s e x i s t e n c e t o a 1 km long 

mangrove v e g e t a t i o n . Continued hold ing of a l a r g e a r e a 

o f land by a European fami ly with c o n s e r v a t i o n i d e a s and 

p r a c t i c e s , when matched by a t y p i c a l t o p o g r a p h y , r e n d e r e d 

the mangrove v e g e t a t i o n and the s a n c t u a r y a long l e a s e 

o f l i f e . Today, nowhere a long K e r a l a C o a s t , one would 

s e e such a long c h a i n o f mangroves a s t h a t o f Kumarakam, 

g i v i n g s h e l t e r t o a v a r i e t y o f r i c h , a v i a n f a u n a . The 

Kumarakam mangroves a r e the l a s t o a s i s in a d e s e r t o f 

man-made c o a s t a l environment , which, even in the r e c e n t 

p a s t , was made r i c h by the p r e s e n c e o f a h i g h l y l u x u r i a n t 

mangrove v e g e t a t i o n , a l l a long the myriad backwater 

systems of K e r a l a . 

Kumarakam i s w e l l r e p r e s e n t e d by mangroves and mangrove 

a s s o c i a t e s such a s Acanthus i l i c i f o l i u s , Acrost ichum 

aureum, A r d i s i a l i t t o r a l i s , Av icennia o f f i c i n a l i s , B a r r i n g -

t o n i a r a c e m o s a , B r u g u i e r a gymnorrhiza , Cerbera odol lam, 

Clerodendrum inerme , D e r r i s t r i f o l i a t a , Dol ichondrone 

s p a t h a c e a , E x c o e c a r i a a g a l l o c h a , E . i n d i c a . F l a g e l l a r i a 

i n d i c a , H e r i t i e r a l i t t o r a l i s , H ib i scus t i l i a c e u s , 

Kande l ia c a n d e l , Morinda c i t r i f o l i a , Pandanus f a s c i c u l a r i s , 

Pongamia p i n n a t a , Premna s e r r a t i f o l i a , Rhizophora a p i c u l a t e , 

S o n n e r a t i a c a s e o l a r i s , S t e n o c h l a e n a p a l u s t r i s , T e r m i n a l i a 

c a t a p a and Thespes ia populnea b e s i d e s the e p i h y t i c 

Dendrophthoe f a l c a t a and VIscum o r i e n t a l e . 



The f a c t t h a t the management o f the a r e a has been 

e n t r u s t e d with the K e r a l a Tourism Development C o r p o r a ­

t i o n (KTDC) shows the p r i o r i t y o f i n t e r e s t the 

Government a t t a c h e s t o the a r e a . This p o l i c y , t o g e t h e r 

with the economic c o n s i d e r a t i o n o f m o n o c u l t u r a l p l a n t a ­

t i o n s by t h e s i d e o f the mangroves , has become an 

immediate t h r e a t t o t h e h a b i t a t and, t h e r e f o r e , o f i t s 

management. The developmental s c e n a r i o emerging from the 

above i s a n a l y s e d , in the p a p e r , t o e v a l u a t e t h e impact 

o f t o u r i s m on the n a t u r a l h a b i t a t , based on b i o c y b e r n e t i c s . 

I t i s a l s o brought out a s t o how r e p l a n t a t i o n o f r u b b e r , 

which now forms a b u f f e r zone t o t h e s a n c t u a r y , can 

e f f e c t i v e l y c o u n t e r the c a u s e c o n s e r v a t i o n and management. 
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GUIDELINES FOR THE PROTECTION AND MANAGEMENT OF 

MANGROVE AND ESTUARINE WETLAND IN INDONESIA 

S u k r i s t i j o n o Sukardjo and A.V. Toro 

C e n t r e f o r O s e a n o l o g i c a l R e s e a r c h and Development 

Indones ian I n s t i t u t e o f S c i e n c e s , P.O. Box 580 JAK 

J a k a r t a - I n d o n e s i a . 

I n d o n e s i a ' s mangrove r e s o u r c e s a r e growing in i m p o r t a n c e . 

As a consequence o f p a s t and p r e s e n t human a c t i v i t i e s 

t h o s e r e s o u r c e s have been d e p l a t e d . Keen c o m p e t i t i o n f o r 

use o f the mangrove r e s o u r c e i s a p p a r e n t and i s l i k e l y 

t o i n t e n s i f y in the f u t u r e . This p o l i c y document, 

s t r e s s e s t h e importance o f mangroves t o t h e Nation 

and t h e need f o r t h e Government t o manage and p r o t e c t 

them. A s e t o f b a s i c p r i n c i p l e s f o r the management and 

p r o t e c t i o n o f mangroves i s p r o v i d e d , t o g e t h e r with an o u t ­

l i n e o f some a c t i o n s which l o c a l and s t a t e governments 

(Pemer in tah Pusa t dan Daerah) should t a k e in o r d e r t o 

a c h i e v e a b a l a n c e between the use o f mangrove r e s o u r c e s 

and t h e i r c o n s e r v a t i o n . 
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CONSERVATION OF CHORAO MANGROVE ISLAND IN THE 

BACKWATERS ON MANDOVI ESTUARY, GAO, INDIA 

A.G. Untawale 

N a t i o n a l I n s t i t u t e o f Oceanography 

Dona Pau la 

Goa 403 004 

I n d i a . 

Chorao I s l a n d , which l i e s in the backwaters o f Mandovi 

e s t u a r y o f Goa ( I n d i a ) , has e x t e n s i v e mangroves towards 

the wes tern low l y i n g t i p . E a r l i e r the backwater a r e a 

o f t h i s i s l a n d was p r o t e c t e d by the bunds o f l a t e r i t e 

s t o n e s , and was used f o r paddy c u l t i v a t i o n and f i s h 

farming . Gradua l ly the mangroves have grown o v e r 

about 250 ha a r e a , making the land u s e l e s s f o r a g r i c u l 

t u r e . 

Mangrove f l o r a o f t h i s i s l a n d i s r e p r e s e n t e d by 12 

genera and 15 s p e c i e s . The dominant p l a n t s a r e Rhizop-

hora s p . , Avicennia s p . , S o n n e r a t i a s p , and E x o c a e r i a s p . 

The f a u n a l e lements commonly seen a r e many v a r i e t i e s o f 

fishers prawns, c r a b s and o y s t e r s . B r a c k i s h w a t e r c r o c o d i l e s 

and o t t e r s have a l s o been o b s e r v e d . The a v i f a u n a of t h i s 

mangrove f o r e s t i s v e r y r i c h and c o n s i s t s o f r e s i d e n t a s 

we l l as m i g r a t o r y b i r d s . 

Taking i n t o c o n s i d e r a t i o n , l u x u r i e n t f l o r a and fauna 

of t h i s mangrove i s l a n d , i t was a c q u i r e d by t h e Govt, 

and d e c l a r e d a s a b i r d s a n c t u a r y , g i v i n g i t f u l l p r o t e c ­

t i o n form poaching and d e f o r e s t a t i o n . 

During the f i r s t phase o f development, mangrove a f f o r e s ­

t a t i o n programme was undertaken in about 150 h a . around 

t h i s i s l a n d in c o l l a b o r a t i o n with F o r e s t Department . 

The mangrove n u r s e r y in an i n t e r t i d a l r e g i o n has been 

e s t a b l i s h e d with about 1 0 0 , 0 0 0 s e e d l i n g s o f Rhizophora 

mucronata , Av icenna ia o f f i c i n a l i s , A. m a r i n a , S o n n e r a t i a 

a l b a , and Kande l ia r h e e d i i . 
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In the second phase a c r o c o d i l e farm p a r t i c u l a r l y f o r 

C r o c o d i l u s porosus and watch towers f o r b i r d watching 

a r e p lanned. In t h e same v i c i n i t y an Environmenta l 

E d u c a t i o n a l C e n t r e i s a l s o be ing s e t up by the WWF-

I n d i a . On t h e o u t s k i r t s o f the f o r e s t e d a r e a , t h e 

b r a c k i s h w a t e r f i s h farm has been planned a longwith a 

h a t c h e r y . Goa i s famous a s one o f the most popu lar 

t o u r i s t p l a c e s in. I n d i a . Chorao being c l o s e t o 

P a n a j i C i t y , i t i s sugges ted by W i l d l i f e Advisory Board 

t o open Chorao B i r d S a n c t u a r y f o r t o u r i s t s . 

The people o f t h i s i s l a n d a r e being r e g u l a r l y c o n t a c t e d 

t o c o n v i n c e them about the importance o f mangroves . 

The Nature Club s t u d e n t s , r e s e a r c h e r s , a s we l l a s s o c i a l 

workers a r e us ing t h i s a r e a f o r e d u c a t i o n , r e c r e a t i o n 

and r e s e a r c h . 


