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’ Environmental
Implications of
Coastal Develop-

ment in Fiji

BY PADMA NARSEY LAL

Fiji is beset by a host of development-related environmental
problems. The most scrious involve the degradation of
coastal areas, especially mangroves, and the destruction of
coral reefs. Land reclamation to grow sugar cane and rice
on the two main islands of Viti Levu and Vanua Levu have
heen responsible for most of the loss of mangrove forests.
And the isiands’ coral recfs are being smothered by increas-
ing loads of sediment imostly from poorly planned and
exccuted dovelopment projects) transported into the coast-
al zones by rivers and streams. Clearly, Fiji needs a coastal
zone management plan and the resources to carry it out.

The mention of Fiji conjures in the West-
ern mind the inepe of paradise, of man
living in total harmony with nature. In
contrast to the pressures and demands on
the environmert frem modern industrial
societies, the Pacific is a region of relative
tranquility. But this “state of prace™ is not
likely to continue muck longer. Due to the
rapid pace ol cconamic development on
the islands, great demands are being made
on the limited resources of their frapile
ceosystems. Unless more attention is paid
to eavitonmental issues, many of the prob.
leme associated with industeialization and
development in the West are likely to be
trinsplanted into the Pacific.

Fiji is a maritme. archipelapic nation
consisting ef approximately 330 ishinds ex-
tending from 10 to 25°S lfatitude and be-
tween 176°E and 173°W longitude. With
the Aecliration of the 200-mile exclusive
econamic zene. Fiji's estimated sea arca is
about 1 135000 km* with territonial waters
of over TIOOKO kny’. The land rass con-
sists of higher volcanic islands, inter-
spersed with clevared reeds and Jow-lying
atolls covering an area of about 18300
km’. Coastal coosystems inchude man-
groves, algae and sca grass beds in shallow
reef and Lagoon areas, and various reel
types such as barrier, fringing platform
and atoll reefs.
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Historicallv, Fijians settled maindy along
the coast and depended upon the coastal
zone for their sustenance. In primitive Fi-
fian society. like other  Pacific island
secieties. the people lived in relative har-
mony with their environiment. However,
population  movements,  traditional  ex-
change cconomies (1), and shifting agricul-
tral practices all had some negative im-
pacts on the nataral flora (2) and fauna (3)
i well as on the coastal resources (4) of
the Pacific. Coastal beach forests were
madified with «hifting agricultural prac-
tices (Sy and the intreduction of exogenous
species such as coconuts, yams and other
ereps (0) altered natural ecosystems. The
deliberate. as well as unintentional, intro-
duction of animals also changed the fauna
composition (7, K5, Though the changer,
were usuadly localized. they were never-
theless sigmticant.

With the advent of Western civilization
in the Pacific, the pace of change and de-
mand on the  environment intensified
dramatically with each successive wave
of European contact. Sandalwood traders
encouraged the large scale forest clearing
that led to extensive displacement of pri-
mary forests and resalted in severe soil
erosion in some areas, Tt was the seitlers,
however, who had the greatest impact.
‘The introduction of labor-intensive planta-

tion cconom.es bised—in the case of Fi-
ji—on copra, cotton and sugar canc, cen-
tered mainly in the coastal zone, had th.
greatest impact ou the resources and the
natural environment of the country, plag-
ing considerable stress on coastal ecosys-
tems

Today, the export-uriented sugar indus
trealong with increased urbanization and
concomitant industrial development, and
the establishment of a tourist industry and
its associated infrastructure. nave all
plaved increasing pressure on already lim-
ited coastal resources. This is furthee
accentuated by the avparent shortage of
readily available land due to the Tand ten-
ure system of Fiji, which has necessitated o
push into marginal coastal areas

This article discusses those  develop
ments which impinge on the coastal zon
of Fiji and examines their impact on the
natural environment, with particular ref-
erence 1o mangrove  ecosystems  ang
fisheries, Few detailed studies have been
undertakes on these subjects, though cis
cumstantial evidence indicates the graviy
of the situation. Thus far, a piccemeal,
problem-oriented approach has dominatea
coastal zone management, but to sustain
halanced economic growth, o wider ece-
system approach is needead.
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COASTAL DEVELOPMENT AND
ENVIRONMENTAL IMPLICATIONS
Historically, human settlement and de-
velopment, be it agricultural, urban or in-
dustrial, has largely taken place in the
coastal zone of Fiji. In some cases isolated
populations settled on such snsall istands,
that virtually the entire land arca fell into
the coastal zone. Naturally, the impact on
coastal ccosystems has vigied depending
on the activity, the scale of overation and
the extent of development.

Agriculture

Since Fiji i essentially an agricultural
ccantry, the pressure on fand is most sig-
nificant in the agricultural sector. The
sugar industry is the backbone of Fiji's
economy and the largest exchange carner.
Shortage of readily availuble fand has
fu -d cane farmers to expand into hilhy
arcas and aleng marginal coastal zones.

Reclamation of Mangroves

Sugarcane farming began on a larpe scale
in the 1880s under the Australian Colonial
Sugar Refinery Company (CSR). 1t has
been carried out predominantly on ten
acre plots on the voastal plains of the two
main islands, Viti Leva and Vanua Levu.
But with increasing competition for land
among the new generatien of cane farmers
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and difficulty in obtaining new  pative
leases, the need for more land has in-
creased markedly. Apparently, to alleviate
the problem of Jand shortage. the Govern-
ment—under a World Bank loan in the
mid-1970s—undertook o large mangrove
reclamation project in the cane belt of the
two main islands (the itial process of rec-
lamation was started by the CSR around
the tumn of the century}). Since then over
V0N hectares have been reclimed and a
further SO0 hectares have been proposed
for sug: r cane reclamation in the neas fu-
ture Sinee 1980, reclamation for sugar-
cane, and to a limited extent for rice culti-
viation, has accounted for over 74 percent
of the reclamation. Thisis the single major
cause for mangrove loss in Fiji (9). The
irony of the situation is that, for the most
part, mangrove land reclaimed in the
name of agricultural levelopment has will
not been put to use; and where it has been,
the yields have been very tow (10, This is
due, i part. to acid sulfate conditions., and
the absence of anv one authority respon-
sible for the admimstration of coastal lands.

The problem of acid sulfates in man-
grove-rechimed soils is well docamented
(11) and has been the most important fac-
tor for the low yields noted, In some cases
this condition developed because of in-
complete drainage work. The Drainage

] f Is seria}
(ch resiricts the mixing of harbor water with
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\ned and executed develop-
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and TIrrigation Division of the Ministry of
Agriculture and Fisheries undertock ma-
jor drainage works in the mangrove areas
with the understanding that the Lands De-
partment would carry out further drainage
before subdividing the land for lease pur-
poses. This was not undertaken and the
drains were not maintained, largely be-
cause sufficient funds were not allocated.
Subseqguently, the reclaimed soils became
acidic and in some cases developed high
salt contents, to which sugarcane and rice
have no tolerance.

The acid sulfate problem was also en-
countered in prawn aquaculture ponds on
reclaimed soil, despite the addition of lime
on a regular basis. In the mangrove re-
claimed areas a decline in mud lobster
{ Thalassina cnomola) and mud crab (Scyvl-
la serrata) has been reported. The relation-
ship between mangrove and fisheries is evi-
dently not understood. However, it is
known to be a very productive system and
mangroves act as a combination nuraery,
feeding, and breeding  ground for a
number of commercially important fish
and crustaceans in Fiji (Table 1) (12).
Soil Erosion
The poor agriculin w practice of planting
crops on slopes greater than S-107 without
proper contours, combined with slash and
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Figure 1. Urban centers of Fiji (popula‘ion given in thousands),

Table 2. Urban sewage treatment olants and disposal of ettiuents In or amongst mangroves in Fifi.

r pu—

Traatnient plant

Type of plant

Population
served
{ultimate popu-
lation served)

Dispoaal of etfluent

Area of man-
grove tken; hy
(total area to
bo taken; ha)

Kinoya. Suva Trickbng filter 35.000 Present: Via 800 m
| {Secondary) (250.000) long outtall on
' Mangrove coast 6
Future: Extend 1000 m
outfall and then
tnphcate (6}
Ralwaga, Suva Trickling filter 14,000 (nto creck .n mangrove 2
(15,000} 12)
Nadi Pasveer ditch 6.000 Present: Into niver -
{Secondary} Future Possibly
into mangrove area
{60,000) (40}
Lautoka Oxidation ponds 25000 Via 2 0 km long 16
(12 12 day only} oulfall to sea (For 2 stages)
{100 000} 32)
Labasa Ox'dation ponds 2,000 Dispersal insige 24
{fult treatrne W) mangrove area
(15.000) (24}
Sigatoka Oxidation ponds Not yet Into estuary 1
{full treatment) constructed
(12000) i
Ba Oxidation ponds Not yet Into creek 1 -
{tult treatment) canstructed mangrove
(50 000) 133)
Nausori Tnickling filter Not yet Into riser -
with 5 day ponds constructed
(20.000)
Tavuni Onxidation ponds No! yot Into creek in
constructed mangrove
{5.000} )
TOTAL 55
{148)
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The actual mangrove arca used for sew-
age disposal is small, but the effect of sew-
age effluents on local ccosystems can be
significant, The offect of nutrient input on
mangroves  has not been quantified,
though mangroves adjacent to sewage dis-
charge points in Labiasa showed sipns of
lush growth. These signs were stnar to
those observed aloug the North Gueens-
land coast in Ausiralia (29).

Increased nutrient loads in - estuarine
systems penerally cause an increase in the
chemical oxygen demand  (COD)Y and
biological oxygen demand (BOD) (30),
with a noticeable decline in commercial
fisheress (31). In Fiji, because of the lack
ol “before-and-after™ studies, the actual
effect of sewape effluent dischiarges is not
known. However. circumstantial evidence
does indicate that there has been a decline
N species diversity and fish cateh per unit
elfort (for example, in the Vatuwaga River
where part of Suva's partiadly treated sew-
age effluent iy discharged). Mangrove
crabs and oysters have vintually  dis-
appeared. The Kinoya Sewage Treatment
Plant Study concluded that the impact of
sewage ctfluents on coastal fisheries s
minimal (32). This was based o very -
ited data and the dischirge is in the heavily
polluted Faueata Bay, adjacent 1o of-
fluents from an clectricny generating plant
supplying power to Suvie, Mangroves in
the vicinity of the power plant show fewer
leaves  und  larger prop  roor den-
sities—symptoms similir o those  ob-
served in areas of thermal loading in Puer-
o Rico (33). From a subjective curvey
carried out by the Fisheries Divosion in
1982 (34}, idhications of decline in food
fish and shellfish abundance were re-
ported.  Eftluents from the Suva City
Council’s electricity plant and septic tanks
are abo responsible for the pollation of
Nubukutou Creek in the heart of Suva

The cffects on local ccosystems of
pollutants from the plants are not known,
however, and would depend upon the type
and level of pollutants. species of affected
orginisms (35, 30) and the temperature ol
the water (37}

INDUSTRIAL DEVELOPMENT

Some ot the urban centers grew up around
industrial wreas. Industrial development in
Fijro which ok plice initially on Crown
and Frechold Tunds, Tater began to expand
onto reclimed  coastal and  mangrove
land. Fiji's Laegest industrial arcas in Suva
atthe Walu Bay and Vatuwaga, developed
in part on such reclaimed lands (38): this
was also the case in other urban centers
such gy Labasi, Lavtoka and Lami On the
island of Ovalau, Fiji's fisst capital, a fish
cinnery was built along the coust.

A number of industries discharge their
wastes directiv inte coastal waters, These
include wastes frem tlour mills, clectro-
plating plints, fuel oil depots, shipbuilding
and repair docks, sugar mills and a wna
cuannery. The impact on Fiji's natural envi-
ronment trom industrial development s
not widespread, instead the problens are
very localized. The extent of the etfects
are not known, Fish caught off Suva Hae-
bor un oceasions have a distinet oily and
kerosene flavor and the marine life in the
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harbor has been degraded. Direct fish kills
have been reported in the local press after
large volumes of untreated or partially
aeated wastes have been discharged from
sugar mills at Lautoka and Labasa. Ef-
fluents from abattoirs have also led to fish-
kills due to increases in the BOD (W), Air
poltution from sugar mills ard the cement
factary have also been reported. Fiji In-
dustries Limited, which operates the ce-
ment factory at Lami, has illegally re-
claimed about 11 hectares of mangrove
and coastal fand  using  factory waste
shudpe. The reclaimed area has been car-
marked for a future industrial subdivision,
The flora surrounding the cement factery
is covered in dust from the plant’s opera-
tions,

Coral sand dredging in Laueala Bay has
also been carried vut by the Fiji Industrics
over the last 25 years. From 1960-1979,
abuut 123 million tons (dry weight) of cor-
al said have been extracted from 7 dif-
ferent sites (40). Dredging caused heavy
mortality of turtle grass (Svringodium
isoetifolius). A decline in fish species di-
versity and abundance has been observed
in the deedged area as a direct result of the
loss of seagrass (41).

The effect of suspended  sediment
caused by dredging apoears to be mininmal
i comparison with  sediment loads
brought in from the Rewa River, With
every heavy rain, large volumes of sedi-
ment are carried down the river, settling in
Laucala Bav. There is no data available on
this sediment depasition but most prob-
ably the coral reef system is under consid-
erable stress if the sediment settles on the
reefs

With increases in population and aceel-
erated industrial development, the demand
for oil has also aacreased tremendously,
Fiji was reminded of the potential danger
of 0il pollution when a barge transporting
fuel oil sank and polluted the coatline of
Southern Viti Levu. With greater depen-
deace en imported fuel wit (and heavier
tanker traffic) posstble oil spifls pose i real
threat to a country dependent on tourism
and fisheries-—the two industries most
likely to be affected in the event of an oil
spilt. This threat is becoming more of
reality since oil exploration has com-
menced in Fijian vaters (42).

Effect on the coastal fisherics
The shallow fishing grotnds associated
with mangroves, seegrass. estuaries and
coastal fagoons are vital to Fiji's tocal fish-
ing industry. Fiji lacks extensive shallow
continental shelves. Although there e
sigmficant upwelling arcas, they are not a
dominant feature. At least 70 percent of
the fish supplicd to urban markets is
caught in coastal and estuarine waters off
urban centers. In 1UR1, 5000 tons of fish
and shellfish were sold through urban mar-
kets, Over 90 pereent of the subsistence
fisie catch (1300 tons in 1981 also ongi-
nated incoastal areas (43). A clear decline
in landings of fish from fishing grounds off
Suva City and othe wiban centers has
been observed over the Tast five years (1),
The decline has been attributed to the
effects of urbanization and degradation of
habitats.
Destruction  of
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This waste dump on Suva harbor ieaches hsavy metals and other toxlc

waste into the coastal waters. Photo: Morrison,

beds and coral 1eefs as a result of agricul-
tural activities, tourism, and urban and in-
dustrial developments have already been
mentioned. But there is another threat 1o
coral reefs in Fijic the proliferation of the
reel destroving crown-of-thorns starfish
(Acunthaster plunci). Their population ex-
plosion has been attributed to dredging,
dynamite fishing and the destruction of
natural predators. Dynamite  fishing
though illegal-~is fairly common in Fiji,
destroving large areas of coral reefs. The
exploitation of crown-of-thorn predators,
such as tritans (Charonia tritonis), for sub-
sistence and the tourist industry has also
contributed to the increase in their popula-
tion (45).

Overfishing by commercial fishermen
residing in urban centers may also be re-
speasible for the decline in fish landings.
The introduction of cash economies and
efficient gear in rural areas has also led to
depletion of certain fish species (46). for
example, mullets (Mugil sp) and béche-de-
mer (Holuthurian).

INSTITUTIONAL IMPACT

A number of environmental problems re-
lated to coastal development arose partly
becanse  of inditutional  arrangements.
There is no single picce of legislation or
institution which deals specifically with
coastal resources oq ervironmental impact
assessments. The multitude of institutions
invalved have generally used piecemeal,
problem-centered approaches to finding
solutions which often translate nto con-
flicting uses of a particutar resource. This
situation arises partly from a conflict be-
tween traditional and modern (fe Western)
concepts of ownership (47) and ideas
about the ccosystem. In traditional Fijian
society, adjacent reefs and lagoon ecosys-
temns were seen as an integral pait of the
land (48). Under British law, impased on
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Fiji since 1874, water and land were con-
ceptually distinet entities. Thus, land be-
low the highwater mark. which includes
mangrove zones, belongs to the Crown.
The Crown owns 7 percent (12920 hee-
tares) of the land, which includes coastal
arcas, while native. communally-owned
land comprises 83 pereent of the total; the
restis “fee simple™. Furthermore, the con-
trol over Crown coastal lands rests with
various departinents, depending on the us-
age under consideration.

In the first half of this century, for exam-
ple, when mangroves were increasingly be-
ing used as fuel and timber, they were
declared Forest keserves under the juris-
diction of the Conservator of Forests (49).
Harverting mangrove forests was licensed
by the Conservator, while the reclamation
of coastal areas was permitted and leases
granted by the Department of Lands. In
1968, mangroves near urban centers were
de-reserved to alfow local authoritics great-
er flexibility in zoning. A Cabinet decision
in 1974 de-reserved all mangroves after
considerable pressure from the indigenous
population. Mangroves have been used for

anember of purposes, including t.mber for
construction, firewood, dye. ane fishing,
activities which were not alloved urder
the forest reserve. With increasing recla-
nution and continuing loss of productive
fishing grounds (and after considerable
pressure from the native fishing right own-
ers), the Fijians were granted compensa-
tion for each reclamation. This system was
nstitu'ed in 1974 and an independent ar-
tittatar appointed to determine compen-
sation value. Though the Ministry of
Lands has to obtain the views of the De-
partments of Forest and Fisheries. along
with those of the Native Fisheries Com-

mission. bedore a coastal lease is issued, ¢

such leases have often been issued “in |

principle™ prior (o0 the request for their

. . N . i
advice, The independent arbitrator, recog-
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