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Covering about 47 % o f  w orld 's mangrove area, containing 85 %  o f  w orld 's mangrove species, and occurring in a 
variety o f habitats, the mangrove ecosystem plays a vital role in coastal biodiversity o f 30 countries bordering the Indian 
Ocean. This ecosystem supports a rich species diversity o f  flora and fauna, but it is facing heavy human pressures and 
natural stresses, leading to a loss in biodiversity. This calls for urgent measures o f  conservation and management.
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Introduction
Mangrove forests are among [he w orld's most 
productive ecosystem s1. They are Ihe only forests 
situated at the confluence o f  land and sea in tropical 
and subtropical latitudes1. W ith continuing 
degradation and destruction o f  mangroves, there is a 
critical need to understand the biodiversity o f  the 
mangrove ecosystem s, more so  in the countries 
bordering the Indian Ocean, since this is the place o f  
origin for mangroves and where losses o f  the 
mangrove habitats are the greatest1. Scattered 
information is available about the biodiversity o f  
mangrove ecosystem s from east A frica, Arabian 
Peninsula, Indo-west Pacific, and North-W est 
Australia o f  the Indian Ocean region. This paper aims 
to review the available information and to assess the 
current status o f  biodiversity in mangrove ecosystem s 
o f the Indian Ocean region, in support o f  the 
international efforts o f  Census o f  Marine Life 
(CoML) with the theme o f  what is known, unknown 
and unknowable about marine populations and 
ecosystem s.

M angrove habitat
The total area o f  mangroves“'9 in the Indian Ocean 

region is 84,984.56 km2 equivalent to about 47% of 
the total area o f  world m angroves (18 x  IO6 
hectares)3. About 30 countries (F ig. 1) o f  the Indian 
Ocean region Oat. 30°N -45°S; long. 32°E-130°E) 
have mangrove habitats with areas ranging from 1.08 
km2 in Comoros9 to 42 ,500  km 2 in Indonesia3. 
Indonesia alone accounts for 50% o f  tire mangrove

area in the Indian Ocean region, follow ed by 
Myanmar (6 ,950  km 2), M alaysia (6 ,410  km2). India 
(4,871 km2), N W  Australia (4 .513 km2), Bangladesh  
(4 .500  km2), M adagascar (4 ,200  km2), Mozambique 
(4 ,000  km2), Pakistan (2 ,600  km2) and Thailand 
(1 ,900 km2) (F ig. 1). In few countries, especially in 
the arid regions o f  the Gulf, mangroves occur only in 
scattered patches.

In the Indian Ocean region, the mangroves are 
found in a variety o f  coastal sellings, ranging from 
arid areas through estuaries, lagoons and deltas to 
coastal fringes. The functional types o f  m angroves in 
the Indian Ocean region are:

1. Over-wash m angrove forests -  sm all mangrove 
islands, frequently over-washed by the tides.

2 . Fringing mangrove forests -  found along the 
waterways influenced by daily tides.

3. Basin m angrove forests -  stunted mangroves, 
located in the interior o f  swamps.

4. Ham m ock mangrove forests -  sim ilar to basin 
type, but existing in more elevated sites.

5. Scrub m angrove forests -  dwarf stands o f  
m angroves, existing on flat coastal fringes.

The sheltered coasts support a luxuriant growth o f  
mangroves and a higher biodiversity and this is 
because o f  the favourable conditions such as, muddy 
sediment, frequent water exchange, high rainfall and 
high humidity, prevailing in the areas. The best 
exam ples are m angroves o f  Sundarbans (India and 
Bangladesh), M alaysia and Indonesia. In contrast, the 
arid regions o f  Arabian G ulf countries, Pakistan and
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Fig. 1— Countries bordering the Indian ocean region indicating the area o f  mangroves in km3 as given in parenthesis.

Gujarat (India), where the sedim ent is sandy, highly  
saline and poor in nutrients have only dwarf 
mangrove stands.

Diversity In m angroves
A total o f  55 mangrove species (Table 1) belonging  

to 22 genera and 18 fam ilies are known from the Indian 
Ocean region. In other words, about 85 %  o f  the total 
number o f  global mangrove species that is 65 species1, 
arc present in the region. Country-wise diversity ranges 
from 1 lo 45  species (Table 1). Countries such as 
Indonesia (45 spp.), Malaysia (40 spp.), India (39 spp.), 
Thailand (34 spp.) and Singapore (31 spp.) are rich in 
mangrove species. Som e species such as Avicennia  
marina. Rhizophora mucronata, Acrostichum  aureum. 
Bruguiera gymnorrhiza. Ceriops tagal and Xylocarpus 
granatum  are cosmopolitan in distribution and were 
recorded from many countries. Species such as 
Sonneratia caseolaris, Excoecaria agallocha. 
Bruguiera sexangula, A egiceras corniculatum  and 
N ypa fru ticans  are known from at least 10 countries 
(Table I).

Fourteen species are endemic to the south-east Asia  
and northern Australia o f  the Indian Ocean region

(Table 1). This reflects their origin in the Indo- 
Malaysian region and subsequent dispersal to other 
parts o f  the world. T w o species— Rhizophora 
annamalayana  and H eritiera  kanikensis arc restricted 
to llie east coast o f  India10. A egiceras floridum  and 
Camptostemon ph ilippensis  are found only in 
Indonesia. Avicennia integra  and Ceriops australis  are 
confined to Australia (Table 1). Other species with 
restricted distribution to only two countries— Malaysia 
and Indonesia, are A egiceras annulata. Avicennia 
lanata. Bruguiera exaristata, Camptostemon schultzii, 
Cyllometra in p a . Sonneratia lanceolata, S. gulngai and
S. urania.

Besides endemism, discontinuous distribution is also 
o f interest. Sonneratia alba  has populations located on 
East Africa, India, Sri Lanka and Australia. Sonneratia 
ovata  occurs only between Thailand and Indonesia. 
Ceriops tagal and B m guiera gymnorrhiza  show major 
discontinuities between eastern Africa and southwest 
Asia. Aegialities rotundifolia  is restricted to shorelines 
o f the Bay o f  Bengal and the Andaman Sea". Similarly, 
Camptostemon schultzii occurs in Indonesia and 
northern Australia12.
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Table 1— Occurrence and distribution o f  mangrove species in different countries bordering the Indian Ocean
(+  Recorded; - Not Recorded)

No. Name of the species £  . f  1  !  |  g |  a  .3 -H = -  a

i i l i s i i s i f l !
s  § " 2  = «  . 3 f r  »  . S S  Sa UI  I  I  * C o 1  « 1 I  1 s  I  >■ * =

! Acanthus ebracteatus  . . .  . . . . . . . . . . . . .
2 A.  ilicifolius . . . . . . . . . . . . . . . .
3 Acrostichum aureum  +  +  +  + +  +  + +  + ................................................................................
4  4.  speciosum  .  . . . . . .  . . . . .  . . . .
5  Aegiceras corniculatum  . . . . . . . . . . .  . . . .  .
6  Ae. floridum  - . . . . . . . . . . . . . . . .
7 Aegialitis rotundifolia  . . . . . . . . . .  . . . . . .
8  A  annulata . . . .  . . .  . . .  . . . . .  .
9  A.ç/flin cucullata  .................................................................................................................
!0  Avicennia alba  . . . . .  . . .  . . . . . . . .  .
11 A  marina  +  + + -  +  +  +  + +  +  +  +  +  +  +  +
12 A.  integra . .  . . . . . . . . . . . . . .
13 A. lanata . .  . . .  .  . . . . . . . . . .
14 A.  officinalis . . . . . . . . . . .  . . . . .
15 B m guiera cylindrica  - - - -  - - - - - - - - - -
16 B. exaristata  . . . .  . . . . . . . . .  . . .
17 B.  gymnorrhiza  +  +  +  +  +  - +  + - -  • -  - -  - -
18 B. hainesii . . . . . .  . . . . . . . . .  .  .
19 B. parviflora  . . .  . . . . . . . . . . . .  .
20 8.  sexangula ^  .
21 Ceriops decandra  . . . . .  . . . . . .  . . . . .
22  C. tagal +  +  +  - - * •  -  +  +  +  -  .  . . . .
23 C.  australis . . .  . . . . . .  . . . . . .  .
24 Camptostemon schultzii . . . . . . . . . . . . . . . .
25 C. philippensis -  . . . . . . . . . . . . .  . .
26 C ynom etm  ¡ripa . . . . . . . . . . . . . . . .
27 Dolichondrone spdlhaceac . . . . . . . . . . . . . . . .
28 Excoecaria agallocha . . .  . . . . . . . . . .  . . .
29 £  indica . . . . . . . . . . . . . . . .
30 Heritiera fo m es ...........................................................................................................................................................................................
31 H. globosa  . . . . . . . .  . . . . . . . .
32-  H. littoralis  -  +
33 // .  kanikensis . . . . .  . . . . . . . . .  . .
34 Kandelia candel .  .. . . . . . . . . . . . . . .
35 Lumnitzera racemosa  + +  +  - + -  +  +  - - .........................................................................
36 L  littorea . . . .................................................... ............  .
37 N y p a fnu icans . . . . . . . . . . . . . . . .
38 Osbornia actodonata  .  . .  .................................................................................................... ............
39 Pem phis acidula
•10 Rhizophora apiculata  -  -  • - - - -  - -  - - -  -
41 Ä-  mucronata  +- +  +  +  +  +  +  +  -  •  ■ . .  .
42 R. stylosa . . . . . . . . . . . .  .  .  .
43  8 . x  lam arckii . . . . . . . . . . . . . . . .
44 8.  X annamalayana  - - . . . .  . . . . .  .  . . . .
45 Scyphiphora hydrophyllaceae...................... . . . a ............................................................... ........
46  Sonneratia alba  +  +  -  +  - +  +
47 S. apetala • - .  . . . . . .  . . . . . . .
48 S.  caseolaris . . . . . . . . .  . . . . . . .
49 S.  griffithii . . . . . . . . . . . . . . . .
50 5.  oviiM . . . . . . . . . . . . . .  . .
51 S. lanceolata  .  . . . . . . . . .  . .  . . . .
5 2  S .x g u ln g a l  -
53 5-  X ur a mo . . . . . . . . . . . . . . . .
54 Xylocarpus granatum  -
55  X.  mekongensis .  - - . . . . . . . . . . . .  .

T o ta l num ber o f species 6 9 9 3 9 3 8 9 3 1 1 1 2 1 1 1

Contd—
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Table 1 — Occurrence und distribution o f  mangrove species in different countries bordering the Indian Ocean
(+  Recorded: - Not Recorded)— Canui

s t  g - S b U s - s - s S
5 =■ c  3  S  3 Á  ' S E S S. S

No. Name of the species á  ~  ~  i* — x  ^  "= 5  '5

1 Acanthus ebracteatus - • . + > • . •  4 4 4 4 . 5
2 A. ilicifolius . . - 4 :4 - 4 *  4 4 - 4 4
3 Acrostichum aureum - - - 4 4 4 4 4* 4 4 4 4 18
4 A. speciosum • • - 4 - - - 4 -4- 4 4
5 Aegiceras corniculatum - - 4 4 4 ♦  4 4 4 4 4 10
6 Ae. floridum - - - - - - - . 4 ,-w I
7 Aegialitis rotundifolia - • - 4 . 4 4  4 . . 4
8 A. annulina - • - . . . . . • 4 2
9 Aglaia cucullata - - . 4 . 4 . ‘4 3
IO Avicennia alba - - - % - 4 ♦  4 :4: 4 4 . 7
II A. marina + + + + 4 4 4 4  4 4 4 4 ♦ 28
12 A. integra . 4 1
13 A. lanata - . - - . r* 4-' 4 2
14 A. officinalis - » - 4 4 ♦ 4  4 4 ♦ 4
15 Bruguiera cylindrica • - - 4 4 4  4 4 ; 4 4
16 B. exaristata - - » . . _ . 4 4 2
17 B. gymnorrhiza - . + 4 4 4 4  4 4 4 4 4 18
18 B. hainesii . - - - - 4 4 _ 4- 3
19 B. parviflora - - 4 - 4  4 4 4 4 4 7
21) B. sexangula - - - ♦ 4 4 ♦  4 4 4 4 4 10
21 Ceriops decandra - - + 4 4 4 4  4 4 ' 4 4
22 C. tagal - - 4- 4 4 4 4  4 4 4 4 4 18
23 C  australis - - . - . . . . 4 I
24 Camptostemon schultzii

»
4 4 ?

25 C. philippensis 4 . 1
26 Cenometra ¡ripa - - - 4. - - !M. . • • • 2
27 Dolichondrone spathaceae - - - 4 4 - - 4 - 4  - 4 . S
28 Excoecaria agallocha - - - 4 4 4 +  4 4 4 + 4 10
29 E  indica - - - i - 4 +  * 4 4 4 _ 5
30 H eritiera fom es - - - 4 . . ♦  - ate . . » 4
31 H. globosa - - - - • 4 . 4 4 . 3
32 H. littoralis - - . 4 4 • 4 4 +
33 H. kanikensis . -■ - 4 - • • . 1
34 Kandelia candel « - . 4 - 4 4  , 4 4 *4 + 7
35 U unnitzera racemosa • - . 4 4 4 4 '  4 4 • 4 4 4 16
36 L  littorea - . . +. - 4  4 4 4 ■f 4 7
37 Nypa fru ticans - - -■ 4 4 4 4  4 4 4 4 4 10
38 Osbornia octodotutta - - - - . - - 4 • + 4 3
39 Pemphis acidula - - - 4 4 4 - 4 4 4 4 4
40 Rhizophora apiculata - - + 4 4 4 4 4  4 4 4 + + M
41 R. mucronata - - + 4 4 4 4 4  4 4 4 4 4 19
42 R. stylosa 5 - . 4 . .  . 4 -4 4 4
43 R. X lamarckii - . - 4 _ 4 w 4 4 4
44 R. X annamalayana . - - 4 1
45 Scyphiphora hydrophyllaceae - - - 4 4 -  4 4' 4 4 4 7
46 Sonneratia alba - - - 4- 4 4  4 4 4 4 4 13
47 S. apetala - . - 4 4 4 4 « • 4
48 S. caseolaris - - + M + 4. 4  4 4 .4 4 10
49 S. griffithii r -• - 4 - 4  4 4 - 4
50 S. ovata - - . . - + - 4 4 4 _ 4
51 S. lanceolata 4 4 2
52 S. X gulngal - - - - - - 4 4 2
53 S. X  uruma 4 4
54 Xylocarpus granatum - - - 4 4 ♦ 4  4 4 4 + 4 13
55 X. mekongensis - - - 4 - ♦ 4  4 - 4 4 4 7

T o u l num ber o f  species - 1 1 8 39 23 13 24 28 34 40 31 45 28



108 INDIAN J. MAR. SCI., VOL. 34. N o.I, MARCH 2005

Mangrove taxonom y needs much attention12. For 
example, A crostichum  species are still poorly 
identified. Sonneratia lanceola ta  and S. caseo laris  in 
Australia lack clear distinction in descriplions from  
Indonesia and Southeast A sia1’. Rhizophora apiculata  
has under-leaf spots from Indo-M alaysia, but not in 
northern Australia14. R hizophora m ucronata  from east 
Africa and Southeast A sia  is not distinct from R. 
stylosa. Acanthus ilicifo lius  is not clearly identified  
from A. ebracteatus. For som e species like Avicennia  
marina and C eriops tagal, ecological varieties need to 
be recognized15. In addition, there are several natural 
hybrids, but their parental species are not clearly  
understood, especially  for species o f  Rhizophora. 
Another problem in the taxonom y o f  mangroves is  the 
confusion between the species o f  true mangroves and 
mangrove associates. B esides, often the sam e species 
is named differently at different sites, as in the case o f  
Avicennia rum phiana  and A. lanata  and hence the 
total number o f  sp ecies is  not constant16.

Lowest biodiversity arcas

A rabian P eninsu la
The mangrove species diversity is extrem ely low  

under arid clim ates as in the Arabian Peninsular 
region. The m angroves o f  the countries o f  this region  
— Saudi Arabia, Y em en, Oman, U .A .E .. and 
Iran— are m ostly m ono-specific with Avicennia  
marina, but R hizophora s ty lo sa  is also present 
sporadically in Saudi Arabia17. The Arabian Peninsula 
has high water salinity (> 5 0  %o) and high

sedimentation with pore-water salinity o f  100 %o. 
However, mangroves grow  relatively w ell in the 
Persian G ulf (east o f  the Peninsula) but not in the Red 
Sea (west o f  the Peninsula). O ne reason is that the 
Red Sea has very low  input o f  river water through 
very short perennial rivers, whereas the Arabian G ulf 
receives nutrient-rich waters from river discharge, 
especially from two rivers —  Tigris and Euphrates17. 
In UAE. the bulk o f  Avicennia m arina  trees are 
present in few  thousand acres from Kalba in the east, 
Rasal Khaimah in the North and Abu Dhabi and other 
islands in the w est'8.
A frican  co a sts

There are 11 sp ec ies19 o f  mangroves in the east 
Africa coasts, along western Indian Ocean. Som e o f  
the best mangroves (trees >25 m  tail) in east Africa  
are found on the Zam bezi delta (M ozam bique) and 
the Rufiji deltas (Tanzania)19.

Along east Africa, three species— A vicennia  
marina. R hizophora m ucronata, and C eriops taga l are

predominant. The species rank next in abundance are 
Lum nitzera racem osa. X ylocarpu s granatum . 
Bruguiera gym norrhiza. Sonneratia  a lba  and 
H eritiera  littora lis. The rare sp ecies are Bruguiera  
cylindrica, A vicennia officinalis, C eriops bovin ¡ana 
and X ylocarpus m oluccensis. Interestingly, the 
mangrove biodiversity decreases towards the region 
o f  southeast Africa. South Africa has 11 km ' of  
m angroves, represented with 6  species along the Kosi 
system  near M ozambique. This number decreases to 
3 -Avicennia m arina. B ruguiera gym norrhiza  and 
R hizophora m ucronata— towards the south along the 
Richards B ay19.

In M ozambique, m angroves (4 0 0 0  km2) are largely 
found along estuaries and large river mouths in 
Zam bezi, Pungui, Buzi and Save flow 7. A  total o f  9 
species are known from M ozam bique. The Zambezi 
delta has 8 species with large trees o f  Rhizophora  
mucronata, Bruguiera gym norrh iza  and H eritiera  
litto ra lis7''9.

Madagascar8 has 9  species in 42 0 0  km2 area. 
Mauritius has only 2  km ' area o f  mangroves with 3 
species— Acrostichum  aureum . Bruguiera  
gym norrhiza  and R hizophora m ucronata— occurring 
in very narrow strips5.

Tanzania6 has 9 species o f  m angroves in an area of 
1335 km2 found m ostly along perennial and seasonal 
rivers. Som e o f  the best m angroves are found in the 
Rafiji river delta. The m angroves grow  there exhibit a 
distinct pattern o f  zonation. For exam ple. Avicennia  
m arina  is associated with sandy sediment; 
R hizophora m ucronata  w ith muddy sedim ent along 
rivers and creeks; C eriops ta g a l  with dry areas; 
Bruguiera gym norrhiza  with w et area; Lumnitzera  
racem osa  and X ylocarpus granatum  with landward 
fringe; Sonneratia a lb a  on  open coasts; and H eritiera  
and B m guiera  away from the open coast1'1.

Kenya4 has 9 species, existing in a total area o f  500  
km2 with 50%o o f  this lying in Lamu. In the Mida 
creek20 o f  Kenya, 58%c o f  the mangrove area is 
occupied by Rhizophora m ucronata  and Ceriops tagal.

Seychelles has 8 species o f  mangroves occurring 
largely in three areas— Aldabra, Cosm oled and Astove 
Islands19"1. Comoros has 3 mangrove species in three 
areas— M oheli Island, Grande Com ose, Anjouna9. 
Somalia also has less m angrove swam ps, with only 3 
species— Acrostichum  aureum . Avicennia marina  and 
Ceriops tagal occurring sporadically19. Mangrove 
stands in Egypt, Sudan and Ethiopia bordering the 
Red Sea, are m ostly m onospecific  with Avicennia


