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he Maltese islands are a small archipelago, situated

in the centre of the Mediterranean some 96km

south of Sicily and 290km north of the coast of

Libya. The Maltese archipelago comprises three

inhabited islands; Malta (245.7 km?), Gozo
(67.1 km?) and Comino (2.8 km?), together with a number
of uninhabited smaller islands; Cominotto (9.9 ha), Filfla
(2.0 ha), Fungus Rock (0.7 ha) and St Paul’s islands
(10.1 ha). The islands are composed almost entirely of
marine sedimentary rocks of Tertiary age, mainly Oligo-
Miocene limestones, calcareous sandstones and clays
(Schembri, 1992).

Originally, the islands were covered by the Upper
Coralline Limestone which forms limestone platforms with
karstic topography. This is now limited to areas in the west
of Malta and the tops of hills and ridges. Where this layer
has been removed, the less resistant Greensand and Blue
Clay have been rapidly eroded to expose the underlying
Globigerina Limestone. The Globigerina Limestone is the
most extensive, exposed formation, which forms a gentle
rolling landscape, intersected by the sloping and often ter-
raced valleys. The low lying Globigerina Limestone areas
have, over the centuries, been reclaimed for agricultural
purposes and contain a soil cover, which is shallow and
extensively modified through human influence. The Lower
Coralline Limestone, the lowest stratum of the Maltese
stratographic succession, is only found inland in a few areas
of faulting, and is a massive limestone forming the lower
part of the sea cliffs on the southern and western coasts of
Malta and Gozo. Malta and Gozo, the two principal islands,
have a seaward tilt to the Northeast, and the highest points
are 253 metres at Dingli Cliffs in Malta, and 191 metres at
Dbiegi in Gozo (Schembri, 1992).

Most of the valleys on the islands are dry valleys, carry-
ing water along their courses only during the wet season.
A few, however, maintain some water flowing throughout
the year. The shelter provided by the valley sides, and the
availability of water, makes these valleys some of the rich-
est habitats on the islands. Together with valleys, inland
cliffs are of particular ecological importance. The cliff
base is invariably surrounded by screes of boulders eroded
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from the rock face. Both the cliffs and the boulder scree
provide a suitable habitat for many species of flora and
fauna, including endemic forms.

The surrounding sea is temperate and the coast is gen-
erally steep. The total length of the coastline is 190 km,
64% of which is natural, 18% seminatural with another
18% artificial, the latter consisting mostly of harbour
shorelines. Some 5% of the coastline is composed of sandy
beaches, only a few of which have significant sand dunes.
At least 38 km of the coastline consists of sheer cliffs
(Mifsud, 1996).

The climate is typically Mediterranean with character-
istic hot and dry summers and mild, wet winters. The sea-
sonal distribution of rainfall defines the wet period, from
October to March with approximately 85% of the total
annual precipitation, and the dry period from April to
September. The islands have an average annual precipita-
tion of 530mm, which is highly variable from year to year.
Air temperatures may be described as moderate with a
mean of 18.5°C, and never fall too low to affect the
growth of vegetation (Chetcuti, 1988). Wind is common
on the islands, with approximately 87% of the days of the
year being windy. The commonest wind is the northwest-
erly, which prevails on 18% of windy days. The islands
receive an average of 8.3 hours of bright sunshine per day
(Chetcud, 1988).

Originally, prior to colonization by man, the Maltese
islands most probably supported large tracts of Mediterre-
nean sclerophyll forest, dominated mainly by Holm Oak
(Quercus ilex) and Aleppo Pine (Pinus halepensis), with an
undergrowth of shrubs. Following colonization, man
started to clear the woodland in order to make room for
farmland and habitation. Grazing by domestic animals,
goats in particular, also had a significant effect on the
remaining natural forest, which is now only present in a
few localised pockets on the principal island.

The only semi-natural woodland of any extent is the
conifer wood at Buskett, which is dominated by Aleppo
Pine. This semi-natural wood is relatively important as it
represents the only well established woodland ecosystem
in the Maltese islands, with its specifically associated flora
and fauna. Maquis, frequently containing some large trees
such as the carob (Ceratonia siliqua) and the olive (Olea
europea), is often found in small sheltered pockets were
grazing is prevented, or on steep slopes. Garigue is typical
of rocky terrain and is characterized by low growing
shrubs on karstland. Typical shrubs forming the garigue
community include the Thyme (Thymus capitatus) and
the spiny spurge (Euphorbia spinosa). Some garigue com-
munities are natural, while others are the result of degra-
dation of woodland and maquis. Likewise, steppe
grassland is a community type which results in turn from
the degradation of the maquis and garigue. The garigue
and steppe communities are widespread and are consid-
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ered the most common
natnral vegetation typea
occuring in the Maltege
islands. Other habitet
typea found in the Mal-
tese islands inchude: tran-
sitiohal coastal wetlmds,
san<d dume systems, saline
marshlands, temporary
and petmanent freshora-
ter pools and water
conrses, cliffs and caves

{Schemb, 1989, islands is deposit of waste
et X
Issues in the Rubsbls walls and carob trees are typlcal foaturas of being collected, musctted
Maltese Islands the Maltese Islands. This Is even more apparent In and dumped in 2 rels-

'The most serions euvi-
ronmental  problems
arise from the faer thar
Malts is one of the smallest states in the world, with an
area of 316 b2, ulso making it ome of the most densely
pepulated. The population density stands at more than

1,274 persons/square kilometre (State of the Environment
Report, 2005). The high populstion density is sugmetited
further by high tourist arrivals of approximately 1.2 mil-
lion yearly (Mallia, 2002). Since 1995, the population has
conttmed o increase and in 2000 stood at 388,613 (Plan-
ning Authority, 2001). The high population density has a
significant effect on the patural eovirooment of the
islands, Natoral sites are continually being removed to
make way for sooctores. It is enongh to consider that in
195% only 6% of Malts was built op, in 1988 this fignre
had reached 15.4% (Stroctore Plan For The Maltese
Islands, 1990), while in 2004 it had reached 16.5% (State
of the Environment Repott, 2005). The inflnence of a
high population density on the environment and its
resourees is highly significant and clearly Some
of the main threats inchude the clearance of natnral habi-
tats for agricoltoral and boilding development; activities
such as the ing of domestic and building waste; quar-
and domestic puorposes and the lnting and trapping of
birds (Mifnd, 1996).

One of the main prohlems directty arising from the high
popnlaticn density is waste peoduction and mansgerment.
The generation and mansgement of wastes is of utmost
importence in mstainahls and ourrent wasts
practices in the Malese islands cannot be said to be snstain-
fitnre penarations will inherit lavge domp sites and wasres
cieated by the present generation, Municipal solid waste
generation has steadily incressed from 0.39 tonnes per
inhahirant per year in 1998 to 0.59 ronnes per inhahimne

summer, when most other plants dry up whila tha deap
grean laaves of the camb thea reimaln as groon as evel

tively lacge open domp
(Maghtab dump) cloge 1o
the ooast in Mahs and at
I-Qartin in Gozo, Considerable amounts of hazardons
wastes are being stockpiled, ‘These indode materials such ss
asbestos, waste cils and nsed batteries. The Maghtab and
Qortin sites are canging a negative fmpact an the landscape,
teducing its aesthetic beanty. ‘The sites are also arens that
ylates, methane and odones, Saliba (1999} identified the
presence of boxic heavy metals incloding lead, coppet; cad-
minm atl arsenic in nuonoff water, in groondwater and in
miarine sediments in the vicinity of the Maghtah site. Nlleagal
tpping of several catepories of waste ig sdll relatdvely
comimon and the penalties imposed on the polleter do not
seem 0o be a strong enough detarrent (Axizk, 2002E). A
more sustainable approach based on weste minimization
andl recovety is needed and thic necessitates an increased
awarensse of Maltese people towards the limitationg of the
Malese enviectument, Maltas EU accession and scheequent
membership in 2004 has had 3 positive effect on solid wase
management policy and legislation. Such measures lay
down s time schedule of programmes and projects which
need 10 be achicved over the next few yeats, although it
remaing to be seen how cffective all this will e,

The sewerage system in Malta consists of two mait et
works: the [argest one serves the southern part of the
island and the smaller one the northern part (Malta Sernc-
tore Plan, 19900, About 80% of the sewape produced in
the islands is pumped ontreated to the sewnge cutflows of
(Ghammieq and Cromndja, comsing marine pollotion. Tt was
estimated that 23.2 million cubic metres of untreated
sewage wete dumped into the sea in 1992 (COWIconsnlt,
1992}, and this increased o 25.8 million cohic metres in
1995 {Castaglia, 1996). The eovironments] ioapact of
sewage in Maltese coastal waters results in an incressed
bacterial load (Asiak e &), 2000), and hence relaively poor
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bathing water downstream of the Ghammieq outflow.
High levela of lead, copper and zine were aleo found in the
vicinity of Wied Ghammieq. In addition, angther stndy by
Stafrace indicates thet fish (Mullns somnletors) collected
in the vicinity of sewape ontflown had the highest metal-
i Fe it s 1 by o hiwy ]
(Stafrace, 2001). One should remmember that the batoral
beauty of the Maltese coast attracts a large number of
tourists every yeat,

The only sewsge treatnent plant on the island, Sant
Anmin, trexts appraximarely 20% of the wastewater pro-
cuced (State of the Environment Report, 2005), The
treated water i5 used for agricolture and for indosty.
Other treatment plants are planned in the North of the
ifland and in Gozo and will be partly financed by the
European Union, All domestic and indostrial wastewaters
are planned to be wemed by 2007,

The extraction of limestone domingtes the mineral
indoatry in Malts, Limestone quartying is cartied out for
two basic rock types: the softstone — derived from Glo-
higering Limestome and used as a byilding stone and the
hardstone — derived from Coralline Limestones and
mostly nsed for the mmnufactore of conerete products and
road building and maintenance, The softvtone quarries are
mainly located in the central and eastern arens of Mala
and occupy an ates of 1.1 lon?, while the hardstone quar-
riea are mare widely distribmted and ocoupy a land avea of
1.3 kn? (State of the Environment
Report, 1998). Gozo has a smaller
nomber of quanies and nearly no
hardstone extraction sctivity, Quarty-
ing resnlts in resowtce depletion,

imapacts on landscape, ecology, water

buildings, and also in the generation
of noise, air polluton and wacre
(Mallis, 2002). Limestone is ¢ non-
renewable resourre snd corrent rates

mdeﬁmmly In fact the Malta Plan-
ning Authority has sct out a policy
against the development of any new
quartics matil the first review of the
strocture Plan in 2000 (Mallia, 2002).
Quarties sometimes [ead to the
destruction of whole habitats and
ecosyatems and the sehsequent elimi-
nation of species. Unusable rock and
rubble is often stockpiled close to the
quarry and this ogether with the quarry and mechanical
plaat itself creates vosightly visual pollotion i the coun-
tryside. In addition roads are boilt to service the qoatry

and this penerates traffic which exposes the countrymide

and groundwater to possible sontces of contaminents,
Abomt 80% of all the marerial deposited 2x the Maghmh
dump during the year 2000 consisted of wagte generated
by the construction and boilding indostry (Planning
Anthority, 2002).

A major determinant of the state of the envirgnment is
the types and intensity of vse of enetgy resvarces, Maltn
imports all of its significant primary energy; comrendy this
comprises refined wil products and liquid petroleum gas
(State of the Exvironment Report, 2005}, Thete are two
power stations for generating electricity in the Maltese
islands, one at Marsa and the other 4 newer fucility at
Delitmars. Both power staticns wtilise heavy fuel oil a3 coal
was phased out in 1995 because the open coal storage
facility at Marga was identified as a sowrce of severe coal
dost pellution in the wrea (Mallia, 2002), However prob-
lems are far from over 2a the close proximity of the power
stations w0 ik yp residentisl areas magnifies problems,
For instance, teachers and students have beens foreed out
of their school at Marsa 2 number of tmes due to high
concentrations of sulphyr dioride coming from the Marsa
power station {Enernolts Aromal Report, 1998). Further-
more, the Delimara power station nscs sea water a5 cool-
ing water, Approzimately 450,000 m* of chlorinated water
with a tamperatore of aremd 7°C more than the intale
watct temnpetatrte is pumped it the Hofta iz-Zghita
shoreline, destroying Posidonia oceanica, which is a Ley-

A BathWhite emerging from the pupa. The wings are not
yet fully exiended. Notice the breakage In the pupa from which the
adult buttarfly emermgad.

stone specics of the sea prass meadows ecosymem (State of
the Eavironment Beport, 1998). As the generating capaci-
ty of the power station inctesses so will this problematic
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Alternative sources of energy are at best
nnder-utilised. 'Wood s nsed in a very limited
quantity 83 biomass and wind energy is only
nsed to pump water from the local aquifers
(Stare of the Environment Repore, 2005). Salar
energy:sthemmtmmmlyuseduhumm

Maltese islands ranges from a pesk of 2.7
KWh/m? in winter oo 7.8 KWh/m? in smmmer
(Stare of the Environment Repart, 1998). Bot
chly a small fraction of this energy is otilised.
The popularity of solar water heaters is low with
the papmlation, althongh rismy electricity prices
and govermment subgidies for the purchase costs
of the solar water heater might increase their
popularity. Photovaltaic electricity production is
very limited on the island, peobably due to the
high inital cost of the technology.

Privat: motor nsage amonpgst the Maltese
population is very high with an average of 1.5
cars per houschold (Planning Anthority, 1998),
possibly because of the inadequacy of the public
transpart system. At the end of the year 2000
there were abomt 500 km of major roads and
182,105 peivate cors in Malta, which means that
there are 1.6 m of road per car (Mallia, 2002).
‘This indicates the potential and actmal conpes-
tion of local wafific, Mowt-vehicle generated air
pollution includes carbon dioxide, carbon
monoxide, nitrogen oxides, particulates and, up
ta 2001, particulite lend owing to the wse of
lesded petrol. Lead content in playgromnd dost
was formd to be at an alarming level (Savona,
1996); thus, leaded petrol was phased out in
2001. Volatile orgunic compomnds are also emit-
ted by cars, and a high level of VOCs including
the carcinopen benzene have been identified in
the Maltese Islands, More than 78% of stes tested for
henzene were found to exeeed the WHO limit valee of
L5pph (Vella, 2002). Motor traffic elso genergtes noize
polhation and residents in o omber of areas are being sab-
jected tn Levels of noise of approximately 65dB for at least
1-2 howrs daily, which can be detrimental to heglth
(Mallin, 2002).

Freshwater production in the Maltese islands is
dependent on electricity,. About 50% of the totl water
produced on dche islands comes from reverse osmosis
plants that desglinace sea water and require large amonnts
of electricity to fonction. The water thos preduced is of a
very high quality but it is then mixed with the lower quali-
ty groundwater from local aquifers, which iz cheaper to
extract. This reduces the water quality to levels that do not
always comply with EU s=ndards (Sate of the Environ-

The flower of the milkcy orchid, Orchis lactea, which
flovwars In winter and grows In garlgus, sleppe and
disturbed grounds.

ment Report, 1999). Leaching from artificiel fertilizers
results in growndwater with very high levels of nitates,
while the proximity of the groundwater table to seawater
results im high levels of salinity in proundwater {Depare-
ment of Health Policy and Planning, 1997, State of the
Envitatmnent Repott, 2005).

The Maltese islands have a tich variety of flora and
soall, isolated islands tend to have a somewhat impover-
ished resident avifguna and the Maltese islands gre no
nmepunn(SuIﬂn:mﬂGnnn, 1982). Nevertheless, the
Afro-Furopean migration system has three principal
migration rontes over the Medivrrsnean, one of which
passes over the Maltese archipelago. The islands’ strategic
location plays at important role for many species of
migratory birds during the snnnel spring and sntumn
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migrations. More than 360 species of birds have to date
been recorded in the Maltese islands, of which 15 are resi-
dent breeders, and the rest either regular or irregular
migrants (Sultana and Gauci, 1982).

Bird hunting is a popular hobby pursued with a passion
by people in various countries over the world and especial-
ly so in the Maltese islands. In Malta this issue attracts a
large amount of public attention, most probably because
of the very large hunting and trapping population that has
increased from 11,300 in 1996 (Mifsud, 1996) to 15,216 in
2004 (State of the Environment Report, 2005). This cre-
ates a relatively large number of hunters with respect to
the whole populadon and a high individual hunter figure
per unit area of land. In addition, hunting of protected
species and hunting during the closed season are extensive
in the Maltese islands, most likely due to the lack of law
enforcement and the hunters’ attitudes (Fenech, 1992).
Hunting and trapping of birds may be minority pastimes
but they still constitute very powerful lobbies, and the two
large political parties in the islands are normally unenthu-
siastic about moderating the practice.

Birds are almost certainly the most publicised threatened
organisms on the Maltese islands. However, other impor-
tant organisms such as the Maltese Freshwater Crab, Pota-
mon fluviatile, are also decreasing in number owing to
increased influence by humans such as direct persecution,
and habitat destruction due to development. Some flower-
ing plants, inclading the French Daffodil, Narcissus tazetta,
are still being removed from the natural environment and
sold at flea markets even though it is an illegal practice.

In summary, the major environmental issues in the Mal-
tese islands include waste management, quarrying, habitat
destruction, pollution from electricity generation and vehi-
cle transport, the under-utilisation of alternative sources of
energy, water quality, and the collection or hunting of flora
and fauna. The main cause of these issues is the high pop-
ulation density that exerts a significant impact on the envi-
ronment and its resources. In addition, the unwillingness
of the major political parties to moderate practices and
traditions, amplifies some of these issues.
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