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ABSTRACT
Coral reefs occur along only 2% of the 1585 km
coastline of Sri Lanka. Large extents of these reefs are
subjected to numerous anthropogenic impacts, with
some reefs showing considerable damage by a single
activity that is dominant in the area, frequently well
rooted in the local community and contributing
significantly to the local economy. This study
describes the relationship between reef-related human
activity and resultant reef damage d in five coral reef
areas in southern Sri Lanka. Comparison of substrate
composition between sites showed clear deviations
between impacted sites and controls in Bandaramulla,
Madiha and Polhena, indicating impact due to coral
mining, coir industry and reef walking respectively.
Awareness programs, provision of appropriate
education to the coastal youths, improvement in law
enforcement and alternative livelihood options are
proposed in order to find sustainable solutions.

INTRODUCTION
Coastal ecosystems in Sri Lanka are highly diverse and

are a valuable resource for the people of the country,
particularly for coastal communities (Terney et al.,
2005a). It has been estimated that the minimum
economic value of coral reefs in Sri Lanka is
approximately USD 140,000 – 7,500,000 per km2
over a 20-year period (Berg et al., 1998); this
valuation includes the coral, reef associated fish and
other marine species. However, reefs face severe stress
at present, due to both natural and anthropogenic
threats, and are in great danger of being depleted.
Natural stresses are unavoidable, potentially
devastating and at times prolonged. During the recent
1998 El Niño bleaching event, 90% of the reefs in Sri
Lanka bleached (Wilkinson et al., 1999). On the other
hand, when compared to naturally induced threats,
those of anthropogenic origin tend to be localized and
small scale. However, such stresses are much more
frequent, or chronic, and hence the cumulative
damage is unprecedented. In many cases it prevents
recovery from natural stresses and causes long-term
reef decline. Destructive human activities such as blast
fishing, coral mining, pollution, mineral mining,
shipping activities, over fishing and intensive fish
collection for the aquarium and live fish trade together
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with sedimentation due to poor land use practices
have degraded most coral reefs around Sri Lanka
(Ohman et al., 1993; Rajasuriya et al., 1995;
Rajasuriya & White, 1995; Patterson, 2002;
Rajasuriya, 2002).
Many of these activities are common along the
southern coast of the country. Reef fish collection,
coral mining, coir (coconut fibre) production, reef
walking and bottom set nets are the most common
destructive human activities currently seen. Although
some activities such as coral mining, ornamental coral
collection for export and blast fishing are banned,
these are still practiced and provide livelihoods for a
considerable number of coastal dwellers.

butterfly fish), as a result of bleaching-related mass
mortality as well as direct anthropogenic stress,
including fish collection. The principal method used
by ornamental fish collectors is the ‘Moxy net’, a
weighted drop-net used to cover coral colonies which
are then broken up with a crowbar. Although this
fishing gear is banned, it is popular at the Weligama Kapparatota reef.

Coral Mining
Coral mining from the sea is an age-old practice in Sri
Lanka, especially along the south, south western and
east coasts. For centuries mined coral has been used
for building houses, temples, tombstones and parapet
walls to demarcate boundaries. Although illegal, coral
mining still occurs, producing lime for construction as
well as for the agricultural sector (Terney et al.,
2005b, Souter & Linden, 2000). For example, a
survey in the south western and southern coastal areas
conducted by the Coast Conservation Department in
1984 revealed that 18,000 tons of coral was supplied
annually to the lime-producing industry. Out of this
amount, 12% consisted of corals illegally mined from
the sea and another 30% of coral debris illegally
collected from the shore. The major portion, 42%,
originated from mining fossil inland coral deposits
beyond the coastal zone while 16% was mined on land
within the coastal zone (Hale & Kumin, 1992). In
1990 nearly 2,000 persons were dependent on inland
and marine coral mining activities within the area
between Ambalangoda and Hambantota (Ranaweera
Banda, 1990). Terney et al. (2005b) reported that
Bandaramulla reef alone supplied 799 tons of illegally
mined coral annually. Coral collection for the
ornamental trade has almost ceased due to strict law
enforcement on live coral sale and export.
Coral mining can include large-scale removal of
coral patches manually or blasting of large areas of reef
with dynamite. The process not only destroys reefs,
but also destroys the whole marine ecosystem on a
large scale. In most places, shallow reef flats are
mined, resulting in many lagoons being depleted of
corals. This reduces the fish biomass and weakens the

The Reef Fishery
Fifteen percent of the total fish catches in Sri Lanka
are derived from coral reefs through small-scale fishing
operations (Rajasuriya et al., 1995). Food fish are to a
large extent consumed locally, while ornamental fish
and lobsters are mainly caught for the export market
(Perera et al., 2002). De Bruin et al. (1994) identified
about 30 reef-associated fish species caught for food
consumption in Sri Lanka. This number is now
exceeded as fish species previously considered
undesirable for human consumption are brought to
the market due to depletion of primary target species,
such as e.g. soldier fish ( Holocentrus spp.), squirrel
fish (Myripristis spp.) and bullseyes ( Priacanthus spp.)
(Rajasuriya 2002).
Reef fish collection for the ornamental fish trade is
a comparatively lucrative activity for coastal fisher folk
in Sri Lanka. However, almost all fish collection
methods used are highly destructive and not
sustainable, and as a result some of the most
important and ecologically sensitive fish species are
highly threatened and in danger of local extinction.
On several shallow reefs the abundance of
corallivorous butterfly fish (Chaetodontidae) has
decreased dramatically (Rajasuriya & Karunarathna,
2000), largely due to overexploitation. A contributing
factor is reduced live coral cover, especially loss of
Acropora spp. (the coral genus most favoured by
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defence against waves provided by the reefs (Brown et
al., 1989). As a result, indirect impacts such as sand
erosion, land retreat and sedimentation become
inevitable. Due to continued stress and the slow
growth of corals a permanent loss of reef areas or
phase-shifts may result. Whatever economic benefit
the mining industry provided is easily outweighed
rapidly by the long-term environmental degradation
and the resulting socioeconomic loss to the area.

The coir industry in Sri Lanka suffered heavy losses
due to the Indian Ocean tsunami in December 2004.
Most husk pits were clogged with debris and much
infrastructure and many facilities were destroyed. The
industry now shows slow but steady progress towards
re-establishing itself and the livelihoods that were lost
are being regained.

Coral Trampling
Coral reef trampling caused by fishermen searching for
moray eels, lobsters, shellfish and ornamental fish is
common, and worsened by the use of crowbars during
fish extraction. In addition, villagers who are not
actual fishermen walk on reefs in search of octopi.
This activity is common when the reef is exposed
during low tide and is most common on reefs adjacent
to public beaches. For example at Polhena, numerous
local visitors walk on the reef daily, the number
increasing greatly during the weekends. Reef walkers
commonly collect live corals as well as dead corals as
souvenirs. Shallow reefs are also affected by
inexperienced snorkelers who put their feet down
when in difficulties, damaging corals. Coral trampling
has become a major problem in Hikkaduwa National
Park (HNP), which is often overcrowded with
snorkelers in the water and reef walkers on the reef as
a result of tourist promotion in the area. The
government agency responsible for its management,
the Department of Wildlife Conservation (DWLC),
maintains a marine park office on the beach adjacent
to the marine park.

The Coir Industry
Coir fibre from coconut husks is used for the
production of floor mats, brushes, twine, mattresses,
erosion control mats, padding etc. The fibre is
relatively waterproof, and one of the few natural fibres
resistant to damage by salt water. The process of fibre
extraction is time consuming and labour intensive.
Retting, the soaking of coconut husks to soften them,
is carried out in large pits constructed along the coast.
Each pit is divided into a number of compartments
and each compartment is packed with between 600
and 1200 coconut husks. After retting the fibres are
extracted manually by beating with wooden mallets.
During the mechanical process, the softened coconut
husks are processed to extract fibre using a spinning
machine. Fresh water is used to process brown coir.
Both seawater and fresh water (or brackish water) is
used to process white coir in the saline backwaters
along the southern coast of the country. End products
of white coir are higher in price than brown coir
products but brown coir products are longer-lasting.
Coir production is still common in southern India
and in Sri Lanka, and the countries together produce
90% of the 250,000 metric tons of the global annual
production. Sri Lanka produces 36% of the total
world brown fibre output. 40,000 Sri Lankans, mainly
women, work at least part time in the industry,
earning almost $ 4 for a day’s work - a comparatively
good income. Most people engaged in the coir
industry are traditional workers and have been
involved in it for more than 30 years. It is the only
source of income for some and a part time occupation
for others.

Bottom Set and Gill Nets
Gill nets, long lines and bottom set nets are commonly
used in the Hambantota area during near shore fishing
operations. The gill net is the most common type of
gear used. It is a light net with a fine mesh size and
can be constructed in great lengths. Bottom set nets
are deployed on the seabed using anchors or weights in
the evening and left overnight to fish passively before
recovery
the
following
morning.
Selar
crumenophthalmus (bigeye scad), Harengula ovalis
(spotted herring) and Sphyraena jello (giant sea pike)
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limestone, and rocky outcrops (Table 1).
Weligama reef has the highest live coral cover of all
the surveyed reefs. Some of the branching Acropora
spp. and foliaceous Montipora spp. survived the 1998
El Niño and now dominate the coral community. The
Bandaramulla reef, extending about 500m across
Bandaramulla bay, has been subjected to intensive
coral mining over the last 15 years, even exposing
scattered sandy patches within the reef. Mining
includes the collection of dead corals as well as live
coral boulders including e.g. Leptoria phrygia , Favia
spp., Favites spp., Goniopora spp., and Porites spp..
Madiha reef encloses a shallow and narrow reef
lagoon, and most of the shoreline is covered by
coconut husk pits. Stilt fishing is common here (as
well as in Bandaramulla reef lagoon). The Polhena reef
consists of a number of reef patches located in a
shallow reef lagoon (Terney et al ., 2005c). The reef
was dominated by an ascidian, Diplosoma virens, and
the calcified alga Halimeda sp. (Terney et al ., 2007).
Hambantota reef is made up of patchy sandstone and
limestone platforms with the occasional granite
boulder, down to a depth of 18m. The offshore seabed
consists of a mix of sandstone and rocks with scattered
dead coral boulders. Most of the hard bottom is
covered with numerous species of marine
invertebrates. The soft bottom between the rocky areas
consists of clean fine-grained sand or sand covered by
a thin layer of fine sediments. The water is turbid with
visibility not exceeding 7 m.
At all the selected study areas, one readily
identifiable human activity was hypothesized to
directly impact coral reefs, as indicated in Table 1.
Associated activities such as marine ornamental fish
collecting centres, lime-kilns, coir industry and lobster
and prawn collecting centres were seen established in
these areas. In addition to anthropogenic stress during
past decades, all the sites were affected by the 1998 El
Niño and the 2004 tsunami events (Rajasuriya et al.,
2005). However, El Niño damage to Weligama
Kapparatota reef and 2004 tsunami damage to
Bandaramulla reef was moderate (Rajasuriya et al.,
2005; Terney et al., 2005b).

Figure 1. The study areas along the southern coast of
Sri Lanka. W = Weligama Kapparatota reef, B = Bandaramulla reef, M = Madiha reef, P = Polhena reef and H =
Hambantota offshore reef.

are the main fish species caught in gill nets together
with tiger prawns (Penaeus monodon). Fishing is
restricted to the inter monsoon period from November
to March, during which time the sea along the
southern coast is calm.
The product of this fishery is mainly for local use,
except the occasional catches of lobsters and large
seashells, which are sold for the export market. While
this bycatch is comparatively high, there is also a
targeted seashell dive-fishery in the Hambantota area,
collecting large shelled molluscs such as Turbinella
pyrum, Cassis cornuta, Lambis spp. Cypraea spp,
Murex spp. and Conus spp.. These fishermen do not
engage in net fishing and their income is relatively
higher than that of the traditional fishermen.
This study focused on the above five most
common reef-related human activities on the southern
coast of Sri Lanka (based on personal observation).

MATERIALS AND METHODS
Site Descriptions
During a preliminary survey in January 2005 covering
the southern coast, study areas were selected to
represent the reefs most vulnerable as a result of each
type of human activity (Fig. 1). These study areas
represent different reef types such as sheltered inshore
reefs, patchy reef outcrops, shallow fringing reefs,
26

Table 1. Area descriptions. General characteristics, 2004 tsunami impact, 1998 El Niño impact and reef related human activities (damage categories, relative scale according to the damaged area: Very high - 75% - 100% damage;
High - 50% - 75% damage; Moderate - 25% - 50% damage; Low - 0 – 25%; N.R. - Not Recorded).
Name of the
study area

General characteristics

Weligama reef

Patchy
Acropora spp.
and Montipora
spp. dominated
Depth 0-3m
Fringing
Depth 0-3m

Bandaramulla
reef

2004
tsunami
impact
Moderate
*

1998
El Niño
impact
High
**

Threat
Activity
Reef fish
collection

Mechanical damage to live coral

Moderate
**

High
†

Coral
mining

Mechanical damage to the reef structure, increased rubble cover, reduced reef area

Potential impacts

Madiha reef

Fringing
Depth 0-1.5m

Moderate
††

High
††

Coir
industry

Increased rubble cover and algae cover, occasional pollution of lagoon water

Polhena reef

Patchy
Halimeda sp.
and Ascidians
dominated
Depth 0-3m
Sand stone and
limestone
Depth 10-18m

Moderate
– High
*

High
**

Reef
walking

Mechanical damaged to live coral cover, increased rubble cover

N.R.

N.R.

Bottom
set netting

Mechanical damage to benthic organisms

Hambantota
off shore reef

*(Rajasuriya et al., 2005); **(Rajasuriya et al., 2002); † (Terney et al., 2005b); †† (Terney pers. obs)

in the Madiha reef lagoon for estimation of Hydrogen
sulphide (H2S), Dissolved Oxygen (DO) and
Biological Oxygen Demand (BOD). Three sampling
sites were selected: in a coconut husk pit, and 3 meters
and 6 meters away from the pit. DO and BOD were
determined using the Winkler method, while H2S
concentrations were measured using the Cadmium
chloride method (Parsons et al ., 1984).

Substrate Cover & Fish Transects
Five sampling sites were selected at each study area,
one site located in what was viewed to be the primary
impacted area (site number 3), with two control sites
to each side (sites 1, 2, 4 and 5). The Line Intercept
Transect (LIT) method described by English et al .
(1997) was used to collect benthic data. Substrate
categories recorded were live hard coral (HC), live
damaged coral (HCD), dead hard coral (DC), coral
rubble (CR), rock (RC), algae (ALG), sand (SA), and
invertebrates (INV). Five belt transects were used for
rapid visual assessment of fish (English et al., 1997).
During sampling, the diver recorded the fish species
and number in a 2m wide strip extending 1m to either
side of the 25m transect line.

Socio Economic Data
Data regarding human activities that impact coral reefs
were collected using questionnaires, including
information on the number of visitors during week
days, at week ends, the number of reef walkers, the
number of husk pits owned by individuals, their
income per day, the species caught in gill nets and the
by catch and the number of boats used in the gill net
and bottom set net fishery. In addition to that,

Water Quality Parameters
Water samples were collected from the water column
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Figure 2: Variation in substrate composition at the 5
sites :HC = Live hard coral, DC = Dead hard coral, CR =
Coral rubble, INV = Invertebrates, ALG = Algae, RC =
Rock and SA = Sand.

informal on-site personal discussions were conducted
at random with individual fishermen and fisher groups
at the end of each field visit to collect data on the fate
of their by catch, and their awareness of the damage
caused by them.

RESULTS
At three study areas, Bandaramulla, Madiha and
Polhena, there was a marked difference between the
impacted site (disturbed by human activities) and the
control sites. At Weligama and Hambantota study
areas no clear deviation between impacted and control
sites were recorded.

Data Analysis
Differences in the substrate cover were analysed using
the Excel statistical software package and PRIMER v6
(Plymouth Routines In Multivariate Ecological
Research) for non parametric tests. Percentage values
of substrate compositions were used to analyze
differences between sites, using Multi Dimensional
Scaling (MDS) with fourth root transformation in
Bray-Curtis similarity matrix.

Weligama Reef
This reef was dominated by algae, rubble cover and
live corals such as branching Acropora formosa , foliose
Montipora aequituberculata and Pocillopora
damicornis. The benthic composition between sites
was mostly uniform. However, at site number 3 the
28

Table 2. Marine species identified in the by catch of the bottom set gill net fishery at the Hambantota fish landing site.
Phylum

Name

Species

Phylum

Name

Species

Porifera

Sponges

Acanthella klethra

Mollusca

Snails &
Clams

Chicoreus ramosus

Cnidaria

Hydrozoans

Soft corals

Whip coral
Black coral
True corals

Arthropoda

Crustacea

Clathria sp.

Conus sp.

Lanthella flabelliformis
Phyllospongia lamellosa
Spirastrella vagabunda
Xestospongia testudinaria
Halocordyle disticha

Cymatium lotorium
Haliotis asinina
Harpa amouretta
Lambis lambis
Pleuroploca filamentosa

Lytocarpus sp.
Plumularia sp.
Dendronephthya sp.
Echinigorgia sp.
Sinularia sp.

Bryozoa

Lace coral

Echinodermata

Sea star

Pteria penguin
Spondylus sp.
Reteporellina sp.
Triphyllozoon sp.
Asteropsis carinifera

Subergorgia mollis
Junceela fragilis
Antipathes sp.
Acropora digitifera
Tubastraea micrantha

Feather star

Astropecten polyacanthus
Fromia monilis
Linckia multifora
Valvaster striatus
Comanthus sp.

Acropora sp.
Calappa calappa

Brittle star
Sea urchins

Ophiarachnella sp.
Eucidaris metularia

Ascidians

Salmacis belli
Phyllacanthus imperialis
Atriolum robustum

Carpilius maculatus
Elamena sindensis
Philyra platychira

Chordata

Portunus sp.

Didemnum sp.

damaged live coral cover was 18.6%, compared with a
cover of damaged live coral at the control sites of
8.57% ± 6.08 (standard deviation) (Fig. 2).
The most abundant fish species were Abudefduf
vaigiensis , Abudefduf sexfasciatus , Scolopsis
bimaculatus and Plectroglyphidodon dickii. Butterfly
fish species collected from the wild seen at the fishcollecting centre were mostly butterfly fish:
Chaetodon auriga, Chaetodon decusatus, Chaetodon
trifascialis, Chaetodon trifasciatus and Chaetodon
vegabundus. In addition to extensive reef fish
collection, corals at the Weligama reef face the

additional threat of boat anchors used by fishing
boats. This is common throughout the western side of
the Weligama bay and extends close to the live coral
patch. A further emerging potential threat is coastal
construction in the immediate vicinity of the reef.

Bandaramulla Reef
The average coral rubble cover at control sites in the
Bandaramulla reef area was 17.05 ± 15.67, while at
the site where coral mining is intense (site 3) it was
43.5% (Fig. 2). This site also exhibited the lowest live
coral cover, 9.75%. Dead coral cover was higher at
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Figure 3: Two dimensional MDS ordinations for five reefs studied. Long arrow indicates a strong deviation and
short arrow indicates a weak deviation of the impacted site from the rest.

sites number 4 and 5 than at other sites, 46.7% and
44.25% respectively.

coral, algae and rubble cover was 33.07% ± 17.08,
19.42% ± 14.67 and 33.25% ± 13.25 respectively. At
the site closest to the coconut husk pits, the percentage
rubble cover and algae cover increased up to 50.6% and
41.8%, while the live coral cover was 6.45%, the lowest
cover recorded at Madiha reef (Fig. 2).

Madiha Reef
At control sites on the Madiha reef, the average live
30

H2S concentration in husk pit water was
0.928mMol/l, while at a distance of 3 meters from the
pit it was 0.101mMol/l, and 0.063mMol/l at a distance
of 6 meters away into the reef lagoon. DO and BOD
values in husk pit water were 0.00 mg/L. DO were
6.938 mg/l and 7.755 mg/l and BOD values were
2.993 mg/l and 2.009 mg/l at distances of 3 and 6
meters from the husk pit. High concentrations of H2S
and BOD values indicated that the seawater in the
adjacent lagoon was polluted with H 2S and organic
matter. The smell and colour also confirmed the
polluted nature of the water in the husk pit and
adjacent waters of the reef lagoon.

Polhena Reef
The average number of local visitors to the Polhena reef
area was 118 ± 41.9 during weekdays and 776 ± 220.8
during weekends. An average of 19 visitors, or 16% of
the total number, walk on the reef on weekdays, while
on weekends 81 visitors or 10% of the total number
walk on the reef every day. People walk on specific
shallow coral patches and these walking areas are well
known among the local visitors. In addition to the
visitors, about 15 fishermen engage in fish collection on
the reef on a daily basis.
Rubble (44% ± 17.23) and live coral (32.24% ±
6.76) cover were the major components of the Polhena
reef substrate at control sites. The rubble cover was
70.8% at the site used for reef walking, with live coral
cover of 21.2% (Fig. 2).

Hambantota Reef
The fishing fleet in the area consists of up to ten
fiberglass reinforced plastic boats manned by about 25
fishermen. Each boat operates with 15 to 20 pieces of
net with a mesh size of 4 inches. The height of the net
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of moxy nets, the use of which is illegal in Sri Lanka
(Rajasuriya, 2002). As there is correlation between
reef fish communities and live coral cover (Bell &
Galzin, 1984), such damage to live corals can lead to
habitat alteration, which ultimately causes changes in
fish assemblage structures (Ohman et al ., 1997).
Following habitat alteration resulting in low live coral
cover ornamental reef fish, especially chaetodontids,
may be less abundant than on reefs with high coral
cover (Hourigan et al ., 1988), and coral feeders may
be lost altogether, which has been shown to occur on
dead rubble reefs (Sano et al . 1987). On the
Weligama reef, chaetodontids and other ornamental
fish species are still present, though in low numbers,
in the depleted live coral patches where divers still
continue to collect them (Fig. 4). Increased surface
runoff and silt as a result of the building activity on a
cliff top overlooking the area has added to the present
mix of factors affecting the reef (Fig. 5).

Figure 5. Weligama reef showing the cliff top building
site and the boat anchorage in the reef lagoon. Photo:
Anura Kumara.

algae and the absence of invertebrates are further
impacts of coral mining. The dead coral cover is still
higher at site number 4 and 5 where the area is still
dominated by intact dead coral structures, following
the 1998 El Niño event.
Coral mining from the sea has been banned in Sri
Lanka for many years as it causes environmental
degradation and economic problems by promoting
beach erosion and depleting fish stocks. For example,
coral mining has increased beach erosion along the
west coast, south of Colombo and along the south
coast of Sri Lanka (Wilhelmsson, 2002). The
government decision to prohibit coral mining has
affected the livelihoods of many people, who were
dependent on the income from this industry.
Inefficiency and corruption amongst law enforcement
officers and delayed legal proceedings are major
impediments to the effective control of coral mining
(Terney et al ., 2005b). Banning of coral mining has
not prevented the continued exploitation of this
resource. Provision of appropriate alternative
livelihoods for miners and identification of substitute
raw materials for the production of lime for the
building industry are important necessary actions if
coral mining is to be completely eradicated.

Figure 4. Butterfly fish are held in plastic basins before
transferring to polythene bags for export, at the
Weligama fish collecting centre. Photo: Anura Kumara.

Coral Mining
The immediate result of coral mining is depletion of
live corals and loss of three-dimensional structure of
the reef. This is clearly illustrated by the bar charts in
Figure 4 showing substrate cover on the Bandaramulla
reef. The mining activities at this study site include
dislodging heavy coral boulders and reef walking. The
direct impact is seen at site number 3 with high coral
rubble and low live coral cover. The impacted area
was totally devoid of fish life: the low incidence of

The Coir Industry
The coir industry is one of the leading rural industries
in Sri Lanka, employing mostly women. For example,
there are more than 2500 workers in the Matara
32

mainly by reef walking, aggravated by collection of
coral souvenirs. These two factors, coral trampling and
live coral collection are the reasons for the scarcity of
live corals on the Polhena reef (Terney et al ., 2007), in
addition to the natural disturbances. The coral
recovery rate at this site is low as a result of higher
settlement mortalities caused by moving rubble due to
the unconsolidated nature of the reef surface. As a
result the rate of re growth of the reef remains slow
(Tamelander, 2002).
Terrance (1999) reported that the average number
of visitors per weekday and weekend to the popular
bathing beach that gives access to the reef were 950
and 2375 respectively, of whom about 3% walk on the
reef. The number of reef visitors was significantly
reduced after the 2004 December tsunami. However,
visitors to the beach and of those who climb on to the
reef have increased since Terrance’s observations,
particularly during the last two years. A new
destructive activity that adds more pressure on the reef
ecosystem has been seen at Polhena in recent months,
where local fishermen have begun to collect sea
urchins and moray eels in large quantities for the
ornamental aquarium trade. There is much
destruction of coral in the process of collection.

district alone, 90% of them being women. Only a part
of this industry is based on the coastal ecosystems,
where coconut husk pits are dug along the coastline,
frequently in reef lagoons protected by coral reefs (Fig.
6); major coconut growing regions are spread
throughout the interior in the north-western parts of
the island, and treatment is fresh water based.
When the husk pits are in use, polluted water, grey
in colour and rich in nutrients and H2S, is seen
flowing into the lagoon at Madiha. However, even
after dilution the H2S concentration of the water some

Figure 6. Coconut husk pits along the shore. Note the
grey coloured polluted water, rich in H2S, nitrates and
phosphates mixing with the lagoon water. Photo:
Anura Kumara.

meters away from the pits in the lagoon is above the
lethal limit. The BOD values suggest that the lagoon
water is moderately polluted with organic matter.
During periods of calm weather and low tides, there is
little flushing of the lagoon and the polluted water
tends to stagnate, especially when the pits are drained
during extraction of the retted husks and large
volumes of polluted water is released into the lagoon.
The effect of pollution is clearly seen in the
distribution pattern of live coral on the Madiha reef.
Live coral cover was lowest and algal cover highest at
the site closest to the pits. Dense algal cover and high
amounts of coral rubble hinder the natural recovery of
the reef.

Bottom Set Net Fishery
Reef fisheries (other than for ornamental species) have
been found to negatively influence larger predatory species
because they are usually directly targeted (Munro, 1983;
Russ & Alcala, 1989). Fishing pressure on Sri Lanka’s
reefs continues to rise due to the open access nature of the
fishery and weak implementation of existing regulations.
The reef at Hambantota showed widespread diffuse
and evenly distributed damage from the bottom set nets
over the entire area that was surveyed. Bottom set gill nets
are considered the most destructive fishing gear that can
be used in coral-rich environments (Perera et al., 2002).
These nets are relatively unselective as they catch many
species of fish, whether desirable or undesirable, as well as
most of the bottom dwelling organisms they come in
contact with. Included in the catch at times are protected
pelagic species such as turtles. These nets not infrequently

Recreational Visitor Pressure
Observations indicate that the impacts of reef visitor
pressure are unevenly distributed. Damage is caused
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economics and to some extent political factors.
Understanding these complex issues and finding
solutions – both long and short term – are among the
most difficult tasks faced by reef managers. Reducing
the numbers of school leavers who take to fishing or
ornamental fish collection and resort to destructive
practices that requires the least amount of skill as an
easy way out of the employment dilemma would help
reduce the pressures on coastal habitats. The solution
should provide appropriate education to ensure that
school leavers progress to higher education and thence
to white-collar jobs or for those with technical
aptitudes to progress to vocational training that would
suit them for gainful employment, including
sustainable fishing. Awareness programs and career
guidance should be part of this process. Provision of
suitable alternative livelihoods for fishermen who
might be displaced from their occupations by the
introduction of reef management is equally important.
Seaweed culture, fish farming, manufacture of
handicrafts and retail business are felt to be possible
options. However, the economic feasibility of such
alternative livelihoods and the availability of a ready
market for goods produced should be assured to
attract people into and retain them in new ventures.
Enforcement of the many laws and regulations that
define what can and cannot be done in the coastal
zone is weak. Strengthening this area is of paramount
importance if the biological diversity and productivity
of coastal ecosystems is to be preserved. Attention
needs to be directed at improving the effectiveness of
law enforcement, maintaining an adequate number
dedicated to protection of the coastal zone and
provision of necessary boats and vehicles for their use.
Speedy dispensation of justice through the courts is
also a necessary component. An examination of the
current laws that apply to this sector with revision if
necessary to remove loopholes and make prosecution
easier is recommended.
Management of reefs in a proactive fashion is
recommended. Unrestricted exploitation, especially if
destructive gear and/or practices are employed, spells
doom for reefs. Zoning of reefs into areas designated
for commercial extraction, recreational diving or sport
angling and protected areas can help ensure that areas

snag on coral boulders and are abandoned, where they
continue to ghost fish.
Sedentary and slow-moving bottom dwelling
organisms are either broken off or dislodged by the
weights attached to the bottom of the nets and
become entangled in the mesh, and brought up as
bycatch. An examination of the bycatch gives an
indication of the damage caused. All of the by catch is
discarded except large gorgonian colonies and shelled
molluscs, which are traded or collected as ornaments.
In addition to that, traps and hand collecting methods
involving scuba diving are used to collect lobsters
( Panulirus homarus and Panulirus versicolor ) and
crabs. Damage caused by these methods is
comparatively small.
An interesting observation was that fishermen
engaged in the local pelagic gill net fishery objected
strongly to the bottom set net fishery, despite the
small number of boats involved. They have realised
that this method destroys the bottom cover and in the
long term contributes to depletion of the fish stocks
on which they depend. They are also unhappy about
the turtle mortality due to these nets.

RECOMMENDATIONS
MDS ordination showed clearly the substrate
alteration
caused
by
human
activities
on
Bandaramulla, Madiha and Polhena reefs. At Madiha,
Polhena and Weligama control sites also showed a
deviation. However it is obvious that the deviation is
not due to reef damage caused by human activities as
disturbance indicators such as increased amounts of
rubble, algae and broken live corals were not
dominant at those sites. At Hambantota all sites were
scattered throughout the MDS ordination, indicating
the uniformly disturbed nature of the whole reef. It is
noted that although specific human impacts have been
identified on some reefs, the sum total of reef
degradation is a result of the combined effects of a
number of superimposed natural and human impacts.
Reef degradation due to human impact is a
complex issue as most of the damage results from the
livelihood patterns of coastal communities, socio
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of reefs remain healthy to support re-populating the
part used for an extractive fishery. Monitoring of reefs
with the collection of data on reef biota and fishing
activities are further recommended to better
understand and manage coastal marine resources
(Obura et al ., 2002). Indeed, this is a pre-requisite to
zoning and reef management.
This study gives an overall picture of the present
level of degradation of the selected reefs, but is in
effect only a snapshot. Greater understanding of the
forces at work would be possible only with further indepth study that would include more sampling sites
and more data collection and analysis. This needs to
be coupled with a well-planned socio-economic
survey, the results of which would modify any
management options that are considered based on the
biological data obtained. We need to constantly bear
in mind that the coastal population involved is
vulnerable, with very low income levels and very little
to fall back on. The right balance between
development needs, environmental protection and the
rights and needs of the community should be ensured.
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