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Abstract

Coral islands from the Republic of Maldives
were surveyed for their mangroves and feasibility
of large scale mangrove afforestation to restore
the coastal habitats and stabilize the shore. Exten-
sive mangrove formations were observed from
the islands of the north atolls. Male’ atoll was to-
tally devoid of mangroves due to their large scale
reclamation mainly for urbanisation and tourism.
Mangrove flora comprised of 12 species and was
dominated by Bruguiera cylindrica followed by
Lumnitzera racemosa, Ceriops tagal and Rhizo-
phora mucronata. Many of these islands exhib-
ited luxuriant and tail (7-20 m) forests of B.
cylindrica with an average density of 7 trees 100
sq. m'. Production and establishment of man-
groves seedlings was observed to be very high in
all the members of Rhizophoraceae, as well as in
Avicennia marina.

Associate mangrove flora was commonly rep-
resented by Thespesia populnea, Hibiscus tili-
aceus, Pandanus spp., Pemphis acidula,
Scaevola taccada and Tournefortia argentea.
Pemphis acidula, was observed to act as a pio-
neer species on newly formed islands. Seagrass
beds in the shallow lagoons and in the vicinity of
mangroves were dominated by Cymodocea ro-
tundata and Thalassia hemprichii. -Seagrass
meadows in the lagoons of southernmost Addu
atoll were relatively more dense. Mangrove de-
bris harboured 39 spp of manglicolous fungi. In
general management status and awareness level
of mangrove and adjacent ecosystems were ob-
served to be very poor. Reclamation of man-
groves, has caused severe erosion at a few of the
islands particularly in the Haa Dhaalu in the
north. B. c¢ylindrica is commercially exploited for

fish sticks and wood for boat building and con-
struction and cultivated on small scale, Islanders
are well verged with plantation techniques and
generally dense plantations particularly of B.
cylindrica are practised in the intertidal swampy
regions. There is good potential for developing
mangrove nursery and afforestation, and aquacul-
ture in the mangrove influenced environments. It
is required to create necessary awareness regard-
ing the ecological and socioeconomic importance
of the mangroves and seagrass ecosystems among
the islanders.

Introduction

Mangroves, an important constituent of the
tropical and subtropical marine ecosystem, are of
great ecological, socio-economic and commercial
value (Odum and Heald, 1972). Various kinds of
anthropogenic activities have resulted in the rec-
lamation of lowlying coastal regions and particu-
larly mangroves and salt marshes all over the
world. Degradation and loss of these ecosystems
have caused severe erosion and flooding of the
land and adverse impact on the marine environ-
ment. Besides, low lying coastal areas and islands
of recent origin could be the first victims of the
increased sea level due to global warming (US
EPA, 1983). Coastal zone management therefore,
has become imperative in the overall land use
planning.

Mangroves, salt marshes and seagrass beds
being natural barmers, stabilize and protect the
shoreline and sea bottom from erosion during ad-
verse weather conditions. Similarly, they play sig-
nificant role in land building by enhancing
sedimentation and thus keeping the pace with sea
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level rise (Untawale and Jagtap, 1992). Very re-
cently, great efforts have been made for the as-
sessment, conservation and management of the
mangrove resources from Asia and Oceania (Ma-
laya Univ. and UNESCO, 1984). Mangrove area
in Asia and Oceania, had been estimated to be
478 X 10° hectares (Rodin ef al., 1975). How-
ever, it does not include the mangrove area from
many of the oceanic islands. Lately, considerable
amount of data have been generated on man-
groves from islands in the Indian ocean (Un-
tawale and Jagtap, 1984; 1989; Jagtap, 1992).
However, many of the low lying oceanic islands,
particularly, of Laccadive archipelago in the In-
dian ocean, which are more unstable and are
threatened of possible sea level rise, have been
very poorly known for mangroves (Hackett,
1971, Fosberg, 1976). Hence the mangroves from
the Maldives atolls were evaluated for their status
and feasibility of afforestation. The data would be
of help to formulate conservation and manage-
ment strategies on the basis of sustainable
utilisation.

Description of the Study Area

Geology and geomorphology:

The Republic of Maldives consists of 26 atolls
comprising, 1190 islands on the Chagos Lac-
cadive Bank (appro. 0° 42 S - 7° 05’ N Lat)
along 73° E Meridian (Fig.1). The length of the
archipelago is ca 823 km and average width of ca
130 km. Atolls are mostly circular coral reefs en-
closing lagoons (Hackett. 1971). Islands are for
the most part transient, eroding rapidly and are
enclosed by coral reefs with deep, natural chan-
nels and shallow lagoons (Stoddart, 1973). Most
of the islands are 2 m above sea level and do not
possess typical windward and seaward sides. Soil
is generally young, vigorous and shallow, com-
posed mainly of coral debris admixed with sandy
loam with top layer containing humus. Due to ex-
cess of Ca, soil is alkaline and water retaining ca-
pacity is very poor (Fosberg, 1976).
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Climatology (IMD, 1931-60 ):

Maldives's atolls lie outside the cyclone zone.
The climate is warm and humid. Daily atmos-
pheric temperature varies from 25.7-30.4°C.
Though monsoon is not well defined, average an-
nual rainfall is ca 1950 mm, mainly received from
the south-west monsoon (May - October). North-
east monsoons occur during November to April.
Mean tide is about 0.7m and spring tide reaches
to 0.9m

Materials and Methods

Nineteen islands of Male’ (Central), Shaviyani
and Haadhaalu (North) and Addu (South) atolls
from Maldives (Fig. 1) were evaluated during
September-October, 1991, for mangroves and ad-
jacent ecosystem and their ecological status.
Qualitative observations were made on the asso-
ciated flora in the mangrove influenced regions.
Floral specimens were preserved in 4% formalde-
hyde and also mounted on herbarium sheets.
Specimens were identified by using standard lit-
erature mentioned elsewhere (Untawale and Jag-
tap, 1984; 1989; Jagtap, 1991, 1992.)

The quantitative data (density, DBH and
height) of the dominant mangroves and their
seedlings were collected along the transects. The
transects were laid randomly, from seaward to
landward and length varied from 20-1500m. The
interval between sampling plots varied from
10-150 m, depending upon the quality and extent
of mangroves. Densities of seedlings and trees
were measured in triplicate, by using 10 sq. m

‘and 1 sq. m quadrats, respectively. DBH was

measured with a Vermier caliper by considering
the trees with DBH > 2.5 cm only. Heights of the
trees were measured approximately by comparing
objects of known height. The results were ex-
pressed on an average basis. The concerned gov-
ernment and nongovernment personnel and ¢
islanders residing in the vicinity of mangroves*
were interviewed to know the awareness and -
utilisation levels of mangroves in various atolls.
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Figure 1 Geographical map of study area.

Results and Discussion

The composition of mangroves mainly de-
pends upon the geomorphological and topog-
raphical features of landforms and the climatic
conditions (Fosberg, 1976). The tropical belt be-
tween 32°N to 38°S, provides warm and humid
climate which is quite ideal for the establishment
and growth of mangroves. However, the best
mangrove formations occur in the belt of 25°N to
25°S latitudes. Volcanic islands in the Indian
ocean support qualitatively and quantitatively a

rich mangrove flora (Jagtap, 1985; 1992; Un-
tawale and Jagtap, 1989). However, emerging is-
lands of recent origin on Chagos Laccadive
archipelago, in the Arabian Sea harbour relatively
few number of species with a limited extent (Un-
tawale and Jagtap, 1984; Jagtap, Chavan and Un-
tawale, 1993). Most of these islands have limited
land and natural resources and therefore, man-
groves form an important asset of their ecosys-
tem. Islands, particularly of Maldives atolls on
Chagos Laccadive archipelago although old for-
mations, are quite unstable (Ahmad, 1972) and
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SB - Sandy beach
STB - Storm beach

LW - Low water

HW - High water

ST - Scoevola tac cada
PA - Pemphis ociduls
TP - Thespesia popuinea
PN - Pandanus spp.

Chn - Cocos nucifera

C} - Calophyflum inophylbm
AA - Atrocarpus oftills
HT - Hibiscus tiflaceaus
MN - Mangroves

[\ g - -

W e e e oy — = e e = - o _.....-....___
o Seagrass beds of Thalassio eI .
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SY3IL3W NI 1HOIIH

Figure 2 Schematic representation of the Island profile depicting major types of vegetation.

are of immediate concern from the possible sea
level rise. Mangroves would be of considerable
importance in providing stability to these islands,
by enhancing sedimentation and avoiding erosion
during adverse conditions. However, very little is
known as regards the mangrove composition, ex-
tent and their status from these atolls. '

Earlier (Fosberg, 1949, 1976; Hackett, 1971)
stray reports of a few mangrove species have
been made from Maldive. During the present in-
vestigations 12 species of mangroves were re-
corded from these atolls (Table 1). Islands of
Shaviyani and Haa Dhaalu atolls, in the north,
were represented by all the 12 species and the ex-
tent too was more, as compared to only three
species and poor cover from Addu atoll, in the
south. Male' atoll was totally devoid .of man-
groves, which could be attributed to large scale
reclamation mainly, for urbanisation and tourism.
Mangroves on the islands of Shaviyani and Haa
Dhaalu atolls form pure stands of one or two spe-
cies in the basins or shallow depressions, and
mostly extends below the fluctuating water table
(Fig. 2). Frequently the seawater enters and
leaves through underground porous coralline de-
bris. Mangroves were generally observed to grow
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on hard substratum having large quantities of hu-
mus on the surface. Occasionally, few shrubs or
trees of different mangrove species occur in the
pure stands. In a few of the islands, like Funad-
hoo and Hithadhoo in the Shaviyani and Addu at-
olls, respectively, fringes of mainly, Ceriops tagal
and Rhizophora spp. occur along the brackish
water or lagoon shores.

The mangrove flora of the north was domi-
nated by B. cylindrica and C. tagal, while Rhizo-
phora spp. were dominant at Addu atoll in the
south. However, L. racemosa was dominant at
few islands of north and south atolls. Many of the
islands in the north were represented by tall
(height 7-20 m) thickets of B. cylindrica with av-
erage density of 7-10 trees 100 sq. m" with DBH
ranging from 3 - 15 cms, respectively (Table 2).
The seedling establishment was higher in B. cylin-
drica and C. tagal and densities varied from
20-40 sq. m" (Table 2). Avicennia marina, was

- restricted only to Keylakunu island in the north

and mixed with stray B. cylindrica plants. Stray
and tall (20-30 m) trees of Sonneratia caseolaris®
occurred towards the land in the thickets of B
cylindrica and L. racemosa. Acrostichum
aureum, Excoecaria agallocha and Derris
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heterrophylla, were common to most of the is-
lands in the north. General distribution pattern of
mangroves from these atoll, revealed that, Bru-
guiera spp.. and A. marina, occurred in the de-
pression which get regularly flushed with mean
(0.7 m) tide. Ceriops tagal and L. racemosa,
grew in the supratidal landward regions (salt en-
crusted) of high salinities. Intertidal zones under
daily inundations harboured Sonneratia caseo-
laris, E. agallocha and A. aureum, which grew
landwards mixed with terrestrial flora (Fig. 2), in-
dicating their preference for lower salinity.

Islands of Maldives atolls on Chagos Lac-
cadive archipelago are relatively older formations
than those of Lakshdweep islands which are of
very recent origin and emerging (Ahmad, 1972).
The pattern of mangrove formations from
Lakshdweep (Untawale, and Jagtap, 1984; Jag-
tap, Chavan and Untawale, 1993) and Maldives
group of islands were compared and found to be
very similar. However, mangroves in
Lakshdweep have been established recently and
are still in the process of genesis; they are limited
to the southernmost (Minicoy) islands, in a very
small patch (Untawale and Jagtap, 1984). Seed-
lings might probably be transported from the
northernmost Haa Dhaalu islands of the Maldives
to the Minicoy island of Lakshdweep, which are
at a distance of ca 110 km. The mangroves at
Minicoy are dominated by Bruguiera cylindrica
and stray plants of C. fagal and A. marina. Num-
ber of species reported during present investiga-
tions commonly occur in the countries bordering
the Arabian Sea (Untawale, Wafar and Jagtap,
1992). The surface current pattern (US Navy,
1976) and the similarity in the floral constituents,
suggest close proximity of Maldives atolls to the
coasts of Sri Lanka, India, Gulf countries, as re-
gards the transport of early seedlings of
mangroves.

Other coastal flora, above high tide level, was
dominated by Pemphis acidula, and Scaevola
taccada growing on coral debris and sand mixed
with clay and humus (Table 1 and 2). The same
species occur in a few islands of Lakshadweep

above highest high tide level, though growing to
a lesser, extent. Sand dunes were dominated by
Ipomea pes-caprae, 1. macrantha and Sesuvium
portulacastrum. Pemphis acidula was commonly
observed to be pioneer on newly formed rocky
islands. Associated mangroves like Thespesia
popuilnea and Hibiscus tiliaceus, commonly oc-
curred in the landward mangroves. Seagrass beds
were dense and extensive in the shallow (0-'4 m)
sandy lagoons at Addu- atoll. Thalassia hem-
prichii and Cymodocea rotundata, dominated the
seagrass flora, while Thalassodendron ciliatum,
was rarely observed beyond 2.5 m depth. The
seagrass ecosystem from Addu atoll was more
prominent than the mangrove ecosystem, as in
Lakshdweep and Seychelles groups of islands
(Untawale and Jagtap, 1984; 1989; Jagtap, 1987,
1991). Manglicolous fungi, responsible for con-
verting detritus into organic matter, was repre-
sented by 39 spp in the atoll mangroves and were
dominated by Dactylospora haliotrepha, Lineo-
lata rhizophorae, Lophiostoma mangrovei, Mas-
sarina thalassiae and Verruculina enalia.

Maldives, particularly in the north atolls, have
luxuriant mangroves, however the islanders by
and large are unaware of the importance of these
ecosystem. Bruguiera cylindrica is exploited
commercially for wood and fishing poles, and
dense plantations of this species has been prac-
tised for ages. Tender propagules of Bruguiera
spp. and C. tagal, are consumed as vegetable af-
ter drying. Many of the islands, particularly from
Male’ atoll, have been totally reclaimed of man-
groves, mainly for urbanisation and tourism. de-
velopments. Reclamation has resulted in severe
erosion at many of the islands, however, it is
more prominant in Haa Dhaalu island in the
north. These atolls which are emerging and unsta-
ble are likely to suffer immediate impacts from
adverse conditions of the sea. Therefore, natural
flora such as mangroves, seagrass meadows,
sand-dunes flora forms an asset of the country
from the ecological point of views. Mangroves of
poorly inhabited and uninhabited islands are still
in their pristine glory which need to be protected
and conserved immediately. Brackish and shallow
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water regions at Funadhoo, Kulhudhoofushu and
Hithadhoo islands of Shaviyani, Haadhaloo and
Addu atolls, respectively, have a great potential
for the development of mangrove nurseries, af-
forestation and aquaculture.
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