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Introduction
The present consultants have been commissioned by Malta University Services, acting on
behalf of Scott Wilson Kirkpatrick & Co Ltd, to undertake a broad-brush ecological survey of the
area around the solid waste disposal site at Mag#tab, Malta. The scope of the survey is to
identify and describe ecological assets present in the vicinity of the site.
Methods
This study is based on a site visits made by the authors during January 2003 and is
supplemented by material from the literature. Habitats were characterised on the basis of
geomorphological features and plant assemblages as outlined in (Schembri 1991). No attempt
was made to provide a complete inventory of the flora and fauna present, as this would have
entailed extensive fieldwork during different seasons, however, indicator species were searched
for and noted. The designation RDB refers to the Red Data Book status (Schembri and Sultana
1989) of species recorded.
Assessment of the plant communities colonising the area of study was carried out through a
straightforward census of species in a vegetative stage. The species inventory comprises
remarks on community affiliation and Red Data Book status for each species listed. This
inventory obviously omitted all species that were not at the vegetative stage of their life cycle.
The presence of a number of species that were not vegetative at the time of survey was inferred
through observation of fruits and withered aerial parts. Most sampling effort was directed
towards observation of species dominant at the time of survey. Identification of vegetation was
carried out in the field by the authors. Forms that were not identified in situ were compared with
reference material.
Freshwater organisms were identified in the laboratory following
microscopic examination. Cladocera were identified by comparison with reference material in
one of the authors’ (SL) collections. Copepods were identified to genus using Wilson &
Yeatman (1959) and Harding and Smith (1974). Clam shrimps (Crustacea: Conchostraca) were
identified to species by comparison with reference material one of the authors’ (SL) collections,
in conjunction with the keys of Cottarelli & Mura (1983) and Nourisson & Thiery (1988).
The area under consideration corresponds to portions of four 1:2500 scale survey sheets issued
by the Malta Environment and Planning Authority (MEPA). Survey sheets utilised in the present
exercise were Sheet No. 4877, Sheet No. 4878, Sheet No. 5077 and Sheet No. 5079. As such
the description of ecological assets shall be subdivided into four parts, each part corresponding
to a single survey sheet.
Identification of Communities and Assemblages
The term "community", as used in this study has been utilised in the broad sense implied by
Barbour et al. (1999). Parts of communities, or habitats of limited spatial extent were classified
as "assemblages". The distinction between community and assemblage is subjective, being
dependent on the experience and preferences of an observer.
Coding of Grid References
Coordinate systems on the base maps on which field surveys were based conformed to
Universal Transverse Mercator grid references. Each base map comprised fifty squares of area
200m by 200m. Ten squares (cumulative length 2 km) oriented in a west-east direction and five
squares (cumulative length 1 km) in a North-South direction. In order to facilitate reference, the
ten squares in a West-East direction were labelled 1 through 10 while the five squares in a

North-South direction were labelled A through E. Individual squares were therefore labelled
utilising binomials (A1, A5) which are referred to throughout this report.
General description of land cover
The waste disposal site at Mag#tab is situated along the northern coast of Malta (approximate
UTM grid reference of centre of site: 49868378357). The area occupied by the site is bounded
by agricultural land to the east, southeast, south, southwest, west and northwest and by karstic
terrain to the north and northeast. The parts of the site facing the coast are within a few tens of
metres landward of the Salina Coast Road. The area to the northwest, north and northeast of
the site is of considerable significance due to the presence of garrigue terrain and a transitional
coastal wetland. Much of the footprint of the site is covered by terraced mounds of
unconsolidated construction waste. Older portions of the infill were characterised by high
coverage of vegetation including trees, at the time of survey. Sediments that were deposited
more recently were colonised by an assemblage of r-selected opportunistic species tolerant of
frequent disturbance. The coastal fringe north of the site outcrops on the Xlendi member of the
Lower Coralline Limestone formation. The limestone has eroded to give a typical coastal
biokarst terrain dissected into solution hollows (kamenitzas) and fretting with a maximum relief
height of approximately 0.5m.
Plant communities
The site of study has been subject to intense anthropogenic influence and, as such, few traces
of original vegetational communities (defined as the climax vegetation that would be expected to
colonise the area under present tectonic, geomorphological and climatic conditions) persist.
Much of the land within the area of study was given over to waste disposal and the vegetation of
the site was therefore dominated by opportunistic weed species characteristic of disturbed
habitats.

SURVEY SHEET 5077
Land-Cover
The land represented in this survey sheet represents the south-eastern portion of the area
under consideration. Much of the land cover is agricultural in function. Several such areas are
under active cultivation whilst a number of others are derelict and were characterised by a
secondary ecological succession at the time of survey. Patches of natural habitat were mainly
represented by a rocky steppe community on karstland and by an extensive, probably
monoclonal, stand of Lesser Reed (Phragmites australis). Sporadic thickets of Carob (Ceratonia
siliqua) were associated with development of pseudomaquis. Much of the coastline is rocky
although localised accumulations of sand formed a small number of pocket beaches along its
length.
Derelict agricultural land (Legend code 8)
Long-derelict agricultural areas characterised by the late-pioneer stages of a xeroseral
succession were recorded from sectors A1, A2, A3, B1, B2, B3, B4, B5, C3 and C4. Topsoil
cover in these areas was generally shallow and discontinuous. The vegetation recorded from
these sites at the time of survey comprised a framework of species characteristic of sustained
ecological stability including Spiny Asparagus (Asparagus aphyllus) and Caper (Capparis
orientalis). An assemblage of opportunistic species capable of exploiting transient patches of
vacant habitat was superimposed on the underlying framework. Such species included Cape
Sorrel (Oxalis pes-caprae). Species recorded from these habitats included the following:
Family
Apiaceae
Apiaceae
Asparagaceae
Asteraceae
Asteraceae
Asteraceae
Brassicaceae
Brassicaceae
Brassicaceae
Malvaceae
Oxalidaceae
Poaceae
Poaceae
Scrophulariaceae
Solanaceae

Species
Ferula communis
Foeniculum vulgare
Asparagus aphyllus
Chrysanthemum coronarium
Dittrichia viscosa
Senecio bicolor
Capparis orientalis
Diplotaxis erucoides
Diplotaxis tenuifolia
Malva cretica
Oxalis pes-caprae
Avena sterilis
Stipa capensis
Antirrhinum siculum
Nicotiana glauca

Vernacular
Giant Fennel
Fennel
Spiny Asparagus
Crown Daisy
Sticky Fleabane
Silvery Ragwort
Caper
White Mustard
Yellow Wall-Rocket
Cretan Mallow
Cape Sorrel
Wild Oat
Common Awn-Grass
Sicilian Snapdragon
Shrub Tobacco

RDB status
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed

Beds of Great Reed (Legend code 5) and Lesser Reed (Legend code 3)
A stand of Great reed (Arundo donax) and an extensive population of Lesser Reed (Phragmites
australis) were noted at the mouth of a shallow valley in Sector A3. Previous studies (Zammit,
1999) of the Phragmites australis bed suggest that the dominant mode of reproduction is
vegetative. This bed may function as a habitat for a number of bird species, including
Acrocephalus spp warblers.

Rocky steppe (Legend code 6 and Legend code 10)
Communities with structural organisation of rocky steppe/garrigue were recorded from sectors
A1, A2, A3, A4, A5, B4 and B5). These communities may represent a localised edaphic
disclimax that may have regressed from a structurally uniform maritime garrigue or progressed
from communities of derelict agricultural areas. The dominant species in these areas were
Hispid Beard-Grass (Hyparrhenia hirta) and Mediterranean Steppe-Grass (Stipa capensis). The
communities in Sectors A4, A5, B4 and B5 (Legend code 6) were characterised by large
populations of Century Plant (Agave americana) and Sisal (Agave sisalana). Species recorded
from these communities included the following:
Family
Agavaceae
Agavaceae
Apiaceae
Apiaceae
Asparagaceae
Asphodelaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Convolvulaceae
Hyacinthaceae
Iridaceae
Lamiaceae
Lamiaceae

Species
Agave Americana
Agave sisalana
Daucus carota
Ferula communis
Asparagus aphyllus
Asphodelus aestivus
Carlina involucrata
Centauraea nicaensis
Reichardia picroides
Senecio bicolor
Convolvulus oleifolius
Urginea pancration
Gladiolus italicus
Prasium majus
Teucrium fruticans

Lamiaceae
Poaceae
Poaceae
Poaceae
Scrophulariaceae

Thymbra capitata
Avena sterilis
Hyparrhenia hirta
Stipa capensis
Antirrhinum siculum

Vernacular
Century Plant
Sisal
Wild Carrot
Giant Fennel
Spiny Asparagus
Branched Asphodel
Carline Thistle
Southern Star Thistle
Common Reichardia
Silvery Ragwort
Olive-Leaved Bindweed
Seaside Squill
Field Gladiolus
White Hedge-Nettle
Olive-Leaved
Germander
Mediterranean Thyme
Wild Oat
Hispid Beard-Grass
Common Awn-Grass
Sicilian Snapdragon

RDB status
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Not listed
Not listed
Rest (MED)
Rest (MED)
Not listed
Not listed
Not listed
GN 85 (1932)
Not listed
Not listed
Not listed
Not listed

Remnant drainage channel (Legend code 9)
Remnants of a shallow valley were noted from Sectors B5 and B6. This habitat had probably
been reclaimed for agriculture but is now derelict. The bed was colonised by a suite of ruderal
species dominated by Yellow Wall-rocket (Diplotaxis tenuifolia) within which are interspersed
species indicative of a garrigue/steppe community including Caper (Capparis orientalis), Hispid
Beard-Grass (Hyparrhenia hirta) and Great Sage (Phlomis fruticosa) [RDB page 30].
Small woodlots and thickets (Legend codes 1, 2, 4)
Small thickets dominated by Carob (Ceratonia siliqua) were recorded throughout the area of
study. Some thickets comprised secondary dominants including Prickly Pear (Opuntia ficusindica). The refuge and structural diversity provided by the Carobs and sub-dominants
generated a microclimate that varied substantially from the surrounding habitat and promoted

the development of pseudomaquis. A mixed Tamarisk (Tamarix spp.)/Acacia (Acacia spp.)
woodlot was recorded adjacent to the coastal road in Sector A4.
Rocky shore assemblage
The rocky coast along the western shore of Qala ta’ Ba#ar iL-Mag#aq (Sectors A3, A4, A5, B5) was
colonised by maritime steppe/garrigue in which Golden Samphire (Inula crithmoides) achieved local
dominance. Species present recorded from this community included the following:

Family
Apiaceae
Asparagaceae
Asphodelaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Convolvulaceae
Hyacinthaceae
Iridaceae
Lamiaceae
Lamiaceae
Poaceae
Poaceae

Species
Daucus carota
Asparagus aphyllus
Asphodelus aestivus
Carlina involucrata
Centauraea nicaensis
Inula crithmoides
Pallenis spinosa
Phagnalon graecum
Reichardia picroides
Senecio bicolor
Cuscuta epithymum
Urginea pancration
Romulea ramiflora
Prasium majus
Thymbra capitata
Avena sterilis
Hyparrhenia hirta

Vernacular
Wild Carrot
Spiny Asparagus
Branched Asphodel
Carline Thistle
Southern Star Thistle
Golden Samphire
Ox-Eye Daisy
Eastern Phagnalon
Common Reichardia
Silvery Ragwort
Dodder
Seaside Squill
Sand Crocus
White Hedge-Nettle
Mediterranean Thyme
Wild Oat
Hispid Beard-Grass

RDB status
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Not listed
GN 85 (1932)
Not listed
Not listed

SURVEY SHEET 5078
Land-Cover
The land represented in this survey sheet represents the north-eastern portion of the area under
consideration. Land cover is approximately equally divided between a rocky steppe to the
southeast and the footprint of part of the waste disposal site to the north whilst a relatively small
area to the south is under active cultivation. A narrow coastal fringe is colonised by vegetation
characteristic of gently sloping rocky shores.
Rocky shore assemblage (Legend code 8)
The rocky coast along the western shore of Qalet Marku (Sectors A1, B1, C1, C2, D2) was
colonised by maritime steppe/garrigue. The dominant species over the entire coastal fringe was
Golden Samphire (Inula crithmoides) whilst other species generally considered characteristic of
rocky coastal area were present in low abundance. Halophytic species recorded from the
coastal fringe included Shrubby Glasswort (Arthrocnemum macrostachyum) and Sea-Fennel
(Crithmum maritimum). The main species recorded from this community included the following:
Family
Apiaceae
Asteraceae
Asteraceae
Asteraceae
Chenopodiaceae
Fabaceae

Species
Crithmum maritimum
Anthemis urvilleana
Inula crithmoides
Senecio bicolor
Arthrocnemum macrostachyum
Lotus ornithopodiodes

Malvaceae
Papaveraceae

Lavatera arborea
Glaucum flavum

Vernacular
Sea-Fennel
Maltese Sea-Chamomile
Golden Samphire
Silvery Ragwort
Shrubby Glasswort
Common
Birdsfoot
Trefoil
Tree Mallow
Yellow-horned Poppy

RDB status
Not listed
Endemic
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed

Heterogeneous rocky steppe (Legend code 4)
This group of assemblages occupied the southeastern portion of the site being considered and
were continuous with the rocky steppe described under Survey Sheet 5077. The community in
this part of the site is characterized by a mosaic of habitat patches, coincident with old field
boundaries, in various stages of secondary succession. A number of habitat patches (Sectors
C1, D1) were colonised by vegetation generally associated with maquis or high garrigue
including Evergreen Honeysuckle (Lonicera implexa), Lentisk (Pistacia lentiscus) and Common
Smilax (Smilax aspera). Derelict agricultural areas were colonised by a range of assemblages
the structure of which was generally dependent on recency of cultivation. Areas that had been
derelict for a longer period than others were colonised by a well established late pioneer stage
of succession in Which Great Sage (Phlomis fruticosa) was present. Areas that had been
cultivated more recently were colonised by species indicative of early secondary succession
including Sticky Fleabane (Dittrichia viscosa) and Fennel (Foeniculum vulgare). The ecotone
between the periphery of the dump and the steppic habitat comprised a suite of r-selected
species characteristic of disturbed habitats including Crown daisy (Chrysanthemum coronarium).
The main species recorded from these assemblages included the following:
Family
Agavaceae
Agavaceae

Species
Agave Americana
Agave sisalana

Vernacular
Century Plant
Sisal

RDB status
Not listed
Not listed

Anacardiaceae
Apiaceae
Apiaceae
Apiaceae
Asparagaceae
Asphodelaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Brassicaceae
Caesalpinaceae
Caprifoliaceae
Convolvulaceae
Euphorbiaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae

Pistacia lentiscus
Daucus carota
Ferula communis
Foeniculum vulgare
Asparagus aphyllus
Asphodelus aestivus
Carlina involucrata
Centauraea nicaensis
Chrysanthemum coronarium
Dittrichia viscosa
Galactities tomentosa
Inula crithmoides
Reichardia picroides
Senecio bicolor
Sonchus oleraceus
Diplotaxis erucoides
Ceratonia siliqua
Lonicera implexa
Convolvulus oleifolius
Euphorbia pinea
Anthyllis vulneraria ssp. maura
Astragalus baeticus
Lotus edulis
Lotus ornithopodiodes

Hyacinthaceae
Iridaceae
Lamiaceae

Urginea pancration
Gladiolus italicus
Phlomis fruitcosa

Lamiaceae
Lamiaceae

Prasium majus
Teucrium fruticans

Lamiaceae
Malvaceae
Moraceae
Oxalidaceae
Poaceae
Poaceae
Poaceae
Poaceae
Scrophulariaceae
Smilacaceae

Thymbra capitata
Lavatera arborea
Ficus carica
Oxalis pes-caprae
Avena sterilis
Hyparrhenia hirta
Piptatherum miliaceum
Stipa capensis
Antirrhinum siculum
Smilax aspera

Lentisk
Wild Carrot
Giant Fennel
Fennel
Spiny Asparagus
Branched Asphodel
Carline Thistle
Southern Star Thistle
Crown Daisy
Sticky Fleabane
Boar Thistle
Golden Samphire
Common Reichardia
Silvery Ragwort
Smooth Sow Thistle
White Mustard
Carob
Evergreen Honeysuckle
Olive-Leaved Bindweed
Pine Spurge
Common Kidney-Vetch
Milk Vetch
Edible Birdsfoot Trefoil
Common
Birdsfoot
Trefoil
Seaside Squill
Field Gladiolus
Great Sage
White Hedge-Nettle
Olive-Leaved
Germander
Mediterranean Thyme
Tree Mallow
Fig
Cape Sorrel
Wild Oat
Hispid Beard-Grass
Rice-Grass
Common Awn-Grass
Sicilian Snapdragon
Common Smilax

Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Not listed
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Special
mention p.30
Not listed
Not listed
GN 85 (1932)
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed

Small woodlots and thickets (Legend codes 1, 2, 3)
Small thickets dominated by Carob (Ceratonia siliqua) were recorded throughout the area of
study. Some thickets comprised secondary dominants including Prickly Pear (Opuntia ficusindica). The refuge and structural diversity provided by the Carobs and sub-dominants
generated a microclimate that varied substantially from the surrounding habitat and promoted

the development of pseudomaquis. A mixed hedge comprising Tamarisk (Tamarix spp.) and
Shrubby Orache (Atriplex halimus) was recorded adjacent to the coastal road in Sector B1.
SURVEY SHEET 4878
Land-Cover
The land represented in this survey sheet represents the north-western portion of the area
under consideration. Land cover is dominated by the footprint of the waste disposal site which
is encroaching on the rocky steppe/garrigue at Xag#ra tal-Ba#ar. A narrow coastal fringe is
colonised by vegetation characteristic of gently sloping rocky shores. A transitional coastal
wetland, G#adira s-Safra, is present within the coastal fringe in Sector A10.
Steppe/garrigue at Xag ra tal-Ba ar (Legend code 4)
This habitat was formerly continuous with the rocky steppe described under Survey Sheet 5077
and Survey Sheet 5078 from which it is now isolated by the waste disposal site. Dominant
vegetation was characterised by a level of structural organisation consistent with a transition
between garrigue and steppe. The present state of the community may indicate a transition
between these two levels of organisation although the direction of succession could not be
ascertained. The dominant plants were low hemispherical shrubs including Mediterranean
Thyme (Thymbra capitata) and Olive-leaved Germander (Teucrium fruticans). Other species
including Sea Squill (Urginea pancration) achieved local dominance. Isolated enclaves of
maquis vegetation comprised Lentisk (Pistacia lentiscus), Evergreen Honeysuckle (Lonicera
implexa) and Rosemary (Rosmarinus officinalis) [RDB: rare, restricted distribution in the Maltese
Islands]. A number of freshwater rock pools were also noted from the area. Species recorded
from this community included the following:
Family
Agavaceae
Agavaceae
Anacardiaceae
Apiaceae
Apiaceae
Araceae
Asparagaceae
Asphodelaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Brassicaceae
Brassicaceae
Brassicaceae
Brassicaceae

Species
Agave Americana
Agave sisalana
Pistacia lentiscus
Daucus carota
Foeniculum vulgare
Arisarum vulgare
Asparagus aphyllus
Asphodelus aestivus
Bellis sylvestris
Carlina involucrata
Chrysanthemum coronarium
Galactities tomentosa
Inula crithmoides
Phagnalon graecum
Reichardia picroides
Senecio bicolor
Sonchus oleraceus
Brassica rapa
Capparis orientalis
Diplotaxis erucoides
Lobularia maritima

Vernacular
Century Plant
Sisal
Lentisk
Wild Carrot
Fennel
Friar's Cowl
Spiny Asparagus
Branched Asphodel
Southern Daisy
Carline Thistle
Crown Daisy
Boar Thistle
Golden Samphire
Eastern Phagnalon
Common Reichardia
Silvery Ragwort
Smooth Sow Thistle
Bargeman's Cabbage
Caper
White Mustard
Sweet Alyssum

RDB status
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed

Euphorbiaceae
Euphorbiaceae
Euphorbiaceae
Fabaceae
Fabaceae
Fabaceae
Hyacinthaceae
Lamiaceae
Lamiaceae

Opuntia ficus-indica
Lonicera implexa
Cuscuta epithymum
Ecballium elaterium
Euphorbia
exigua
var.
pycnophylla
Euphorbia helioscopa
Euphorbia pinea
Mercurialis annua
Anthyllis hermanniae
Anthyllis vulneraria ssp. maura
Astragalus baeticus
Urginea pancration
Prasium majus
Teucrium fruticans

Lamiaceae
Malvaceae
Mimosaceae
Orchidaceae
Oxalidaceae
Pinaceae
Plantaginaceae
Plantaginaceae
Plantaginaceae
Poaceae
Poaceae
Poaceae
Poaceae
Tamaricaceae
Valerianaceae

Thymbra capitata
Lavatera arborea
Acacia cyanophylla
Orchis collina
Oxalis pes-caprae
Pinus halepensis
Plantago coronopus s.l.
Plantago lagopus
Plantago serraria
Hyparrhenia hirta
Phalaris minor
Piptatherum miliaceum
Stipa capensis
Tamarix sp.
Fedia graciliflora

Cactaceae
Caprifoliaceae
Convolvulaceae
Cucurbitaceae
Euphorbiaceae

Prickly Pear
Evergreen Honeysuckle
Dodder
Squirting Cucumber
Maltese Dwarf Spurge

Not listed
Not listed
Not listed
Not listed
Rest (MED)

Sun Spurge
Pine Spurge
Annual Mercury
Shrubby Kidney-Vetch
Common Kidney-Vetch
Milk Vetch
Seaside Squill
White Hedge-Nettle
Olive-Leaved
Germander
Mediterranean Thyme
Tree Mallow
Blue-Leaved Acacia
Fan-Lipped orchid
Cape Sorrel
Aleppo Pine
Buck's Horn Plantain
Hare's-foot Plantain
Toothed Plantain
Hispid Beard-Grass
Lesser Canary Grass
Rice-Grass
Common Awn-Grass
Tamarisk
Horn-of-Plenty

Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Not listed
GN 85 (1932)
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed

Freshwater rock pools
The rainwater pools present in the area represent point repositories for a highly specialised
assemblage of species and are therefore of considerable ecological significance. Unpublished
studies carried out by one of the authors (SL) indicated that resident fauna of the pools was
dominated by microcrustaceans, principally cladocerans, ostracods and copepods. The most
abundant species in the water column was Ceriodaphnia quadrangula (Crustacea: Cladocera).
Also present in the water column was the calanoid copepod Diaptomus sp. This was a
particularly significant find, since the specimens collected from these pools represented the first
records of this genus from the Maltese Islands. The bottom sediment of the pools was
colonised by ostracods, by the cladoceran Pleuroxus letourneuxi and by the conchostracan
Cyzicus tetracerus [RDB: restricted distribution in the Maltese Islands]. Pool vegetation was
characteristic of such habitats in general and comprised obligately aquatic rooted macrophytes
and floating algal mats. The species recorded included the following:

Family
Alismataceae

Species
Damasonium bourgaei

Callitrichaceae
Ranunculaceae

Callitriche truncata
Ranunculus saniculaefolius

Vernacular
Mediterranean Starfruit

RDB status
V, Rest
(MED+MI)
Southern Water-Starwort R, Rest, (MI)
Sanicle-Leaved
Water Not listed
Crowfoot

Rocky shore assemblage (Legend code 6)
The rocky shore in Sectors A8, A9, A10 and B10 was colonised by maritime steppe/garrigue.
The dominant species over the entire coastal fringe was Golden Samphire (Inula crithmoides)
whilst other species generally considered characteristic of rocky coastal area were present in
low abundance. Halophytic species recorded from the coastal fringe included Shrubby
Glasswort (Arthrocnemum macrostachyum) and Sea-Fennel (Crithmum maritimum). The main
species recorded from this community included the following:
Family
Apiaceae
Asparagaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Brassicaceae
Chenopodiaceae
Convolvulaceae

Species
Crithmum maritimum
Asparagus aphyllus
Anthemis urvilleana
Carlina involucrata
Evax pygmaea
Galactities tomentosa
Inula crithmoides
Reichardia picroides
Senecio bicolor
Sonchus oleraceus
Urospermum picroides
Capparis orientalis
Arthrocnemum macrostachyum
Convolvulus lineatus

Euphorbiaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae

Euphorbia pinea
Anthyllis vulneraria ssp. maura
Lotus cytisoides
Lotus edulis
Lotus ornithopodiodes

Geraniaceae
Geraniaceae
Hyacinthaceae
Iridaceae
Lamiaceae
Malvaceae
Oxalidaceae
Plumbaginaceae
Poaceae
Poaceae
Rubiaceae

Erodium malcoides
Erodium moschatum
Urginea pancration
Romulea ramiflora
Prasium majus
Lavatera arborea
Oxalis pes-caprae
Limonium virgatum
Avena spp.
Desmazeria pignattii
Crucianella rupestris

Vernacular
Sea-Fennel
Spiny Asparagus
Maltese Sea-Chamomile
Carline Thistle
Pygmy Cudweed
Boar Thistle
Golden Samphire
Common Reichardia
Silvery Ragwort
Smooth Sow Thistle
Prickly Urospermum
Caper
Shrubby Glasswort
Narrow-Leaved
Bindweed
Pine Spurge
Common Kidney-Vetch
Grey Birdsfoot Trefoil
Edible Birdsfoot Trefoil
Common
Birdsfoot
Trefoil
Glandular Storksbill
Musk Storksbill
Seaside Squill
Sand Crocus
White Hedge-Nettle
Tree Mallow
Cape Sorrel
Seaside Sea-Lavender
Wild Oat
Pignatti's Fern-Grass
Rock Crosswort

RDB status
Not listed
Not listed
Endemic
Rest (MED)
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Rest (MED)
Not listed
Not listed
Not listed
Not listed
R, Rest(MI)
Not listed
Rest (MED)
Rest (MED)

Rubiaceae
Valerianaceae

Valantia muralis
Fedia graciliflora

Wall Valantia
Horn-of-Plenty

Not listed
Not listed

Transitional coastal wetland at G adira s-Safra (Sector A10)
Ghadira s-Safra is a seasonally flooded marshland of area 0.8ha, and generally located less
than 1m above mean sea level on the northeastern coast of Malta, in the Maghtab-Ghallis area
(Fig.1). The site outcrops on the Xlendi Member of the Lower Coralline Limestone Bed and is of
Oligocene age. The substratum consists of a fine reddish soil underlain by a thin layer of
alluvial clay which enables the marsh to retain water. In most years, the marsh contains water
during the wet season (September/October to March/April) and is completely desiccated
throughout summer. During the course of a typical wet season, Ghadira s-Safra undergoes
several cycles of alternate wetting and drying since the large surface area and shallow depth of
the water promote high rates of evapotranspiration which are sufficient to cause drying between
successive flooding episodes.
The marsh supports a biota of mixed character. The permanent community mainly comprises
terrestrial halophilic macrophytes while the temporary community is typical of ephemeral fresh
and brackish water habitats and is only present when the marsh contains water. A number of
species inhabiting the marsh are of local or regional ecological significance:
Triops cancriformis (Bosc); (Crustacea: Branchiopoda: Notostraca). Ghadira s-Safra is one of
the few localities where this locally rare species has been recorded in recent years (Lanfranco
2001).
Branchipus visnyai Kertesz (Crustacea: Branchiopoda: Anostraca). Ghadira s-Safra is one of
two localities in Malta from where this species has been recorded.
Crypsis aculeata (Tracheophyta: Magnoliopsida: Poaceae). Restricted to Ghadira s-Safra.
Riella helicophylla (Bryophyta: Hepaticae); a very rare and endangered liverwort. Listed in
Appendix 1 of the Berne Convention as a "Species to be Strictly Protected" (Lanfranco 1999).
Additionally, an unrecorded epizoic association involving Branchipus schaefferi Fischer
(Anostraca) and Lyngbya sp. (Cyanobacteria) has been observed at Ghadira s-Safra (Lanfranco
& Schembri, 1995).
This habitat has been scheduled in conformation with Section 46 of the Development Planning
Act of 1992 (Legal Notice 288 of 5th May 1995).

SURVEY SHEET 4878
Land-Cover
The land represented in this survey sheet represents the south-western portion of the area
under consideration. Land cover is dominated by the footprint of the waste disposal site and by
agricultural areas under active cultivation. Natural communities are sparse and mainly persist
as seral stages in secondary succession on derelict agricultural areas and as pseudomaquis in
Carob thickets.
Derelict agricultural areas (Legend code 7)
These habitats were recorded from Sectors A10, B9, B10, C9 and C10. Species composition
varied from one area to another. Dominant species included Fennel (Foeniculum vulgare)
interspersed with perennial underscrub comprising Spiny Asparagus (Asparagus aphyllus).
Small woodlots and thickets (Legend codes 3, 5, 6)
Small thickets dominated by Carob (Ceratonia siliqua) were recorded throughout the area of
study. Some thickets comprised secondary dominants including Prickly Pear (Opuntia ficusindica). The refuge and structural diversity provided by the Carobs and sub-dominants
generated a microclimate that varied substantially from the surrounding habitat and promoted
the development of pseudomaquis. A number of monospecific woodlots composed of
Eucalyptus spp. were colonising mounds of construction waste. These woodlots have been
deliberately introduced for embellishment and bird shooting.
Unconsolidated mounds of rubble (throughout)
Mounds of unconsolidated construction waste were generally colonised by an assemblage of
opportunistic r-selected species capable of exploiting transient gaps in habitat-space.
Vegetation cover on recently-deposited material was dominated by Cape Sorrel (Oxalis pescaprae) and Crown Daisy (Chrysanthemum coronarium). Mounds on which no ecologically-recent
disturbance was evident were characterised by an incipient secondary succession and were
colonised by indicators of relative ecological stability including Shrub Tobacco (Nicotiana glauca)
and Rice Grass (Piptatherum miliaceum).

Figure 1: General view of the waste disposal site at Mag tab

Figure 2: Eucalyptus sp. woodlot on mounds on mounds of construction waste

Figure 3: Transitional coastal wetland at G adira s-Safra

Figure 4: General aspect of the rocky shore at G allis

Figure 5: Maritime steppe/garrigue at ix-Xag ra tal-Ba ar, G allis

Figure 6: Incipient secondary succession on mounds of construction waste. The dominant species is
Shrub Tobacco (Nicotiana glauca)

Figure 7: Accumulations of construction waste encroaching on maritime steppe/garrigue at G allis

Figure 8: Fan-Lipped Orchid (Orchis collina) recorded from ix-Xag ra tal-Ba ar, G allis

General ecological evaluation and policy context
The ecological significance of the site under investigation has been determined in accordance
with the policies of the Structure Plan for the Maltese Islands (Malta Structure Plan 1992a),
(Malta Structure Plan 1992b):
1. The presence of freshwater rock pools qualifies the maritime steppe/garrigue at ixXag#ra tal-Ba#ar, G#allis, as an Area of Ecological Importance in terms of Structure Plan
Policy RCO 10(6).
2. The presence of garrigue assemblages qualifies the environs of the site as an Area of
Ecological Importance in terms of Structure Plan Policy RCO 10(9).
3. The transitional coastal wetland at G#adira s-Safra qualifies as an Area of Ecological
Importance in terms of Structure Plan Policy RCO 10(2).
4. The transitional coastal wetland at G#adira s-Safra qualifies as a Site of Scientific
Importance in terms of Structure Plan Policy RCO 11(1) and RCO 11(2).
5. The transitional coastal wetland at G#adira s-Safra is a scheduled site in terms of
Section 46 of the Development Planning Act of 1992 (Legal Notice 288, 5th May 1995).
6. The liverwort Riella helicophylla listed as a protected species under the Environment
Protection Act 1991 in terms of Legal Notice 161 of 1999.
7. The coastal fringe at G#allis is the type locality for the Siculo-Maltese endemic
woodlouse Miktoniscus melitensis [RDB: R, Rest (MI+MED)] and is therefore considered a
Site of Scientific Importance in terms of Structure Plan Policy RCO 11(1) and RCO 11(3).
8. The rubble walls and rural structures present in the vicinity of the site may be subject to
the Rubble Walls and Rural Structures (Conservation and Maintenance) Regulations of
1997 (Legal Notice 160 of 1997).
9. The area surrounding the site of study comprises relatively large fields with fertile soil.
The cultivated agricultural land therefore probably qualifies as an Area of Agricultural
Value (AAV) in terms of Malta Structure Plan policy RCO 1(1), although it is not within
the competence of the present authors to assess agricultural value. If the study area
does indeed qualify as an AAV, then Malta Structure Plan policies AHF1 to 13 apply, as
well as policies RCO2 and RCO7 to RCO9.
10. The waste disposal site would qualify for rehabilitation in terms of Structure Plan policies
RCO 19 and RCO 20.
11. Any coniferous trees present in the site or its environs are subject to the Conifer Trees
(Preservation) Regulations 1949 (Government Notice 328 of 1949).
12. The Trees and large shrubs within the site of study and the extended area are subject to
the Trees and Woodlands (Protection) Regulations of 2001 (Legal Notice 12 of 2001).

13. The following species recorded from the area of study are listed as “Strictly Protected
Trees” in terms of Trees and Woodlands (Protection) Regulations, 2001 (Legal Notice 12
of 2001; Schedule I):
Family
Anacardiaceae
Pinaceae

Species
Vernacular RDB status
Pistacia lentiscus Lentisk
Not listed
Pinus halepensis Aleppo Pine Not listed

14. The following species recorded from the extended area of study are listed as “Protected
Trees” in terms of Trees and Woodlands (Protection) Regulations, 2001 (Legal Notice 12
of 2001; Schedule II):
Family
Caesalpinaceae
Oleaceae
Moraceae

Species
Ceratonia siliqua
Olea europea s.l.
Morus spp.

Vernacular
Carob
Olive
Mulberry

RDB status
Not listed
Rest (MI)?
Not listed

15. Assemblages comprising twenty trees or more qualify as “woodland areas” in terms of
the Trees and Woodlands (Protection) Regulations 2001 (Legal Notice 12 of 2001).
16. Any trees of age fifty years or greater are listed as “Protected Trees” in terms of
Schedule III of the Trees and Woodlands (Protection) Regulations 2001 (Legal Notice 12
of 2001), provided that they are not listed in Schedule V of the same regulations and
provided that they are not causing any damage to the biological identity of any trees
listed in Schedules I and II of the same regulations.
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Introduction
The present consultants have been commissioned by Malta University Services, acting on
behalf of Scott Wilson Kirkpatrick & Co Ltd, to undertake a broad brush ecological survey of the
area around the solid waste disposal site at Wied Fulija, limits of Żurrieq, Malta. The scope of
the survey is to identify and describe ecological assets present in the vicinity of the site.
Methods
This study is based on a site visits made by the authors during January 2003 and is
supplemented by material from the literature. Habitats were characterised on the basis of
geomorphological features and plant assemblages as outlined in (Schembri 1991). No attempt
was made to provide a complete inventory of the flora and fauna present, as this would have
entailed extensive fieldwork during different seasons, however, indicator species were searched
for and noted. The designation RDB refers to the Red Data Book status (Schembri and Sultana
1989) of species recorded.
Assessment of the plant communities colonising the area of study was carried out through a
straightforward census of species in a vegetative stage. The species inventory comprises
remarks on community affiliation and Red Data Book status for each species listed. This
inventory obviously omitted all species that were not at the vegetative stage of their life cycle.
The presence of a number of species that were not vegetative at the time of survey was inferred
through observation of fruits and withered aerial parts. Most sampling effort was directed
towards observation of species dominant at the time of survey.
Identification of Communities and Assemblages
The term "community", as used in this study has been utilized in the broad sense implied by
Barbour et al. (1999). Parts of communities, or habitats of limited spatial extent were classified
as "assemblages". The distinction between community and assemblage is subjective, being
dependent on the experience and preferences of an observer.
Coding of Grid References
Coordinate systems on the base maps on which field surveys were based conformed to
Universal Transverse Mercator grid references.
General description of land cover
The waste disposal site at Wied Fulija is situated along the southern coast of Malta
(approximate UTM grid reference of centre of site: 5321763811). The area occupied by the site
is bounded by a perimeter fence on the landward side and by coastal slopes and cliffs on the
seaward side. The cliffs are interrupted by the mouth of Wied il-Ħallelin, a narrow ravine that
has largely been filled in by waste material. Much of the footprint of the site is covered by
terraced mounds of unconsolidated construction waste with which are interspersed localised
mounds of fragmented glass and compacted metal containers. Surface outcrops along this
band are composed of lower Coralline Limestone that has weathered into a karst landscape
characterised by fretting and development of kamenitzas. Soil cover within the site of study was
discontinuous and no perennial sources of surface freshwater could be detected

Plant communities
The site of study has been subject to intense anthropogenic influence and, as such, few traces
of original vegetational communities (defined as the climax vegetation that would be expected to
colonise the area under present tectonic, geomorphological and climatic conditions) persist.
Much of the land within the area of study was given over to waste disposal and the vegetation of
the site was therefore dominated by opportunistic weed species characteristic of disturbed
habitats. A narrow coastal fringe (maximum breadth approximately 25m) was colonised by an
assemblage of species generally characteristic of degraded maritime steppe. The plant
communities identified in the area of study are described below and represented on a separate
vegetation map attached to this document. It should be remarked that there is no clear-cut
delineation between adjacent communities or assemblages. The vegetation map, although
accurate, should therefore be treated as indicative of the extent of the assemblages identified.
In the present study, the breadth of ecotones should be considered as narrow compared to the
extent of the assemblage.
Assemblages colonising mounds of rubble (legend code 1 on accompanying map)
Mounds of unconsolidated construction waste were generally colonised by an assemblage of
opportunistic r-selected species capable of exploiting transient gaps in habitat-space.
Vegetation cover on recently-deposited material was dominated by Cape Sorrel (Oxalis pescaprae) and Crown Daisy (Chrysanthemum coronarium). Mounds on which no ecologically-recent
disturbance was evident were characterised by an incipient secondary succession and were
colonised by indicators of relative ecological stability including Maltese Salt-Tree (Darniella
melitensis). Species recorded from these assemblages included the following:
Family
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Boraginaceae
Brassicaceae
Brassicaceae
Brassicaceae
Caryophyllaceae
Chenopodiaceae
Euphorbiaceae
Geraniaceae
Malvaceae
Oxalidaceae

Species
Chrysanthemum coronarium
Galactities tomentosa
Senecio bicolor
Sonchus oleraceus
Borago officinalis
Diplotaxis tenuifolia
Lobularia maritima
Sisymbrium irio
Silene colorata
Darniella melitensis
Mercurialis annua
Erodium malcoides
Malva sylvestris
Oxalis pes-caprae

Vernacular
Crown Daisy
Boar Thistle
Silvery Ragwort
Smooth Sow Thistle
Borage
Yellow Wall-Rocket
Sweet Alyssum
London Rocket
Red Campion
Maltese Salt-Tree
Annual Mercury
Glandular Storksbill
Mallow
Cape Sorrel

RDB status
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Endemic
Not Listed
Not Listed
Not Listed
Not Listed

West Mediterranean clifftop phrygana (legend code 2 on accompanying map)
Assemblages characterised by a grade of structural organisation consistent with degraded
maritime steppe/garrigue were recorded from a narrow coastal fringe along the southern border
of the site of study. Such assemblages were bordering disturbed areas and represented a zone
where a flora characteristic of disturbed ground was superimposed on the pre-existing maritime
steppe/garrigue. Dominant species in this community included remnants of the original
community such as Egyptian St. John’s Wort (Hypericum aegyptiacum) and Olive-leaved

Germander (Teucrium fruticans) interspersed with species indicative of successional regression
or recolonisation such as Seaside Squill (Urginea pancration) and Branched Asphodel
(Asphodelus aestivuus). The portions of the community closest to the cliff edge comprised
Maltese Rock Centaury (Palaeocyanus crassifolius). Species recorded from this community
included the following:
Family
Aizoaceae
Anacardiaceae
Apiaceae
Araceae
Asclepiadaceae
Asparagaceae
Asphodelaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae

Species
Mesembryanthemum
crystallinum
Pistacia lentiscus
Daucus carota
Arisarum vulgare
Periploca angustifolia
Asparagus aphyllus
Asphodelus aestivuus
Carlina involucrata
Chiliadenus bocconei
Cynara cardunculus
Galactities tomentosa
Inula crithmoides
Palaeocyanus crassifolius

Asteraceae
Asteraceae
Brassicaceae
Brassicaceae
Caryophyllaceae
Chenopodiaceae
Clusiaceae

Senecio bicolor
Sonchus oleraceus
Lobularia maritima
Sisymbrium irio
Silene colorata
Darniella melitensis
Hypericum aegyptiacum

Crassulaceae

Sedum sediforme

Ericaceae
Euphorbiaceae
Fabaceae
Geraniaceae
Hyacinthaceae
Lamiaceae

Erica multiflora
Euphorbia pinea
Lotus cytisoides
Erodium malcoides
Urginea pancration
Teucrium fruticans

Plumbaginaceae
Poaceae
Poaceae
Poaceae
Polygonaceae
Smilacaceae

Limonium melitensis
Andropogon distachyus
Hyparrhenia hirta
Piptatherum miliaceum
Rumex conglomeratus
Smilax aspera

Vernacular
Crystal-Plant

RDB status
RR, Rest (MI)

Lentisk
Wild Carrot
Friar's Cowl
African Wolfbane
Spiny Asparagus
Branched Asphodel
Carline Thistle
Maltese Fleabane
Wild Artichoke
Boar Thistle
Golden Samphire
Maltese
Rock
Centaury
Silvery Ragwort
Smooth Sow Thistle
Sweet Alyssum
London Rocket
Red Campion
Maltese Salt-Tree
Egyptian St. John's
Wort
Mediterranean
Stonecrop
Mediterranean Heath
Pine Spurge
Grey Birdsfoot Trefoil
Glandular Storksbill
Seaside Squill
Olive-Leaved
Germander
Maltese Sea-Lavender
Purple Beard-Grass
Hispid Beard-Grass
Rice-Grass
Clustered Dock
Common Smilax

Not listed
Not Listed
Not Listed
Rest (MED)
Not Listed
Not Listed
Rest (MED)
Endemic
Not Listed
Not Listed
Not Listed
Endemic, R, Rest
(MI)
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Endemic
Rest (MED)
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Rest (MED)
Not Listed
Endemic
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Periplocion angustifoliae shrub formation (legend code 2 on accompanying map)
This assemblage colonised the land on the western side of the mouth of Wied il-Ħallelin. The
structural organisation of the community was consistent with that of a maritime steppe/garrigue
and species composition was essentially identical to that recorded from the West Mediterranean
clifftop phrygana. The principal distinction between the two assemblages was based on relative
abundance of the dominant species rather than on their presence or absence. The assemblage
in this part of the area of study was characterised by higher relative abundance of African
Wolfbane (Periploca angustifolia) than in other parts of the site.
Species recorded from this community included the following:
Family
Anacardiaceae
Apiaceae
Araceae
Asclepiadaceae
Asparagaceae
Asphodelaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Brassicaceae
Caryophyllaceae
Chenopodiaceae
Clusiaceae
Crassulaceae
Ericaceae
Euphorbiaceae
Fabaceae
Hyacinthaceae
Lamiaceae
Plumbaginaceae
Poaceae
Poaceae

Species
Pistacia lentiscus
Daucus carota
Arisarum vulgare
Periploca angustifolia
Asparagus aphyllus
Asphodelus aestivuus
Carlina involucrata
Chiliadenus bocconei
Cynara cardunculus
Galactities tomentosa
Inula crithmoides
Palaeocyanus crassifolius
Senecio bicolor
Sonchus oleraceus
Lobularia maritima
Silene colorata
Darniella melitensis
Hypericum aegyptiacum
Sedum sediforme
Erica multiflora
Euphorbia pinea
Lotus cytisoides
Urginea pancration
Teucrium fruticans
Limonium melitensis
Hyparrhenia hirta
Piptatherum miliaceum

Vernacular
Lentisk
Wild Carrot
Friar's Cowl
African Wolfbane
Spiny Asparagus
Branched Asphodel
Carline Thistle
Maltese Fleabane
Wild Artichoke
Boar Thistle
Golden Samphire
Maltese Rock Centaury
Silvery Ragwort
Smooth Sow Thistle
Sweet Alyssum
Red Campion
Maltese Salt-Tree
Egyptian St. John's Wort
Mediterranean Stonecrop
Mediterranean Heath
Pine Spurge
Grey Birdsfoot Trefoil
Seaside Squill
Olive-Leaved Germander
Maltese Sea-Lavender
Hispid Beard-Grass
Rice-Grass

RDB status
Not listed
Not Listed
Not Listed
Rest (MED)
Not Listed
Not Listed
Rest (MED)
Endemic
Not Listed
Not Listed
Not Listed
Endemic, R, Rest (MI)
Not Listed
Not Listed
Not Listed
Not Listed
Endemic
Rest (MED)
Not Listed
Not Listed
Not Listed
Not Listed
Rest (MED)
Not Listed
Endemic
Not Listed
Not Listed

Temporary freshwater rockpool on karstland
A single temporary freshwater rockpool was noted from the karstified slopes on the coastal
fringe. This pool was colonised by vegetation that is generally characteristic of ephemeral lentic
habitats including Maltese Waterwort (Elatine gussonei) and filamentous algae (Zygnema sp.,
Spirogyra sp.). Conspicuous resident fauna included Fairy Shrimp (Branchipus schaefferi).

Figure 1: Maltese Salt-Tree (Darniella melitensis) colonising
mounds of unconsolidated construction debris.

Figure 2: Mounds of construction debris
colonised by Crown daisy (Chrysanthemum coronarium)

Figure 3: Waste material encroaching on the karstified terrain of the coastal fringe

Figure 4: Maltese Rock Centaury (Palaeocyanus crassifolius)
[RDB: endemic; rare with a restricted distribution in the Maltese Islands]

Figure 5: Crystal Plant (Mesembryanthemum crystallinum)
[RDB: very rare with a restricted distribution in the Maltese Islands]

Figure 6: Mouth of Wied il-Ħallelin, with vertical sides colonised by rupestral vegetation.
Much of the mouth has been infilled by construction debris.

General ecological evaluation and policy context
The ecological significance of the site under investigation has been determined in accordance
with the policies of the Structure Plan for the Maltese Islands (Malta Structure Plan 1992a),
(Malta Structure Plan 1992b):
1. The presence of freshwater rockpools qualifies the coastal fringe as an Area of
Ecological Importance in terms of Structure Plan Policy RCO 10(6).
2. The presence of coastal cliffs qualifies the coastal fringe as an Area of Ecological
Importance in terms of Structure Plan Policy RCO 10(8).
3. The presence of Maltese Rock Centaury (Palaeocyanus crassifolius) [RDB: endemic; rare
with a restricted distribution in the Maltese Islands] qualifies the coastal fringe as a Site of
Scientific Importance in terms of Structure Plan Policy RCO 11(2).
4. The presence of Crystal Plant (Mesembryanthemum crystallinum) [RDB: very rare with a
restricted distribution in the Maltese Islands] qualifies the coastal fringe as a Site of
Scientific Importance in terms of Structure Plan Policy RCO 11(2).
5. The following species recorded from the area of study are listed as “Strictly Protected
Trees” in terms of Trees and Woodlands (Protection) Regulations, 2001 (Legal Notice 12
of 2001; Schedule I):
Family
Asclepiadaceae
Chenopodiaceae
Anacardiaceae

Species
Periploca angustifolia
Darniella melitensis
Pistacia lentiscus

Vernacular
African Wolfbane
Maltese Salt-Tree
Lentisk

RDB status
Rest (MED)
Endemic
Not listed

6. The rubble walls and rural structures present in the vicinity of the site may be subject to
the Rubble Walls and Rural Structures (Conservation and Maintenance) Regulations of
1997 (Legal Notice 160 of 1997).
7. The area surrounding the site of study comprises relatively large fields with fertile soil.
The cultivated agricultural land therefore probably qualifies as an Area of Agricultural
Value (AAV) in terms of Malta Structure Plan policy RCO 1(1), although it is not within
the competence of the present authors to assess agricultural value. If the study area
does indeed qualify as an AAV, then Malta Structure Plan policies AHF1 to 13 apply, as
well as policies RCO2 and RCO7 to RCO9.
8. The site of study would qualify for rehabilitation in terms of Structure Plan policies RCO
19 and RCO 20.
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Introduction
The present consultants have been commissioned by Malta University Services, acting on
behalf of Scott Wilson Kirkpatrick & Co Ltd, to undertake a broad brush ecological survey of the
area around the solid waste disposal site in Xagħra, Gozo. The scope of the survey is to
identify and describe ecological assets present in the vicinity of the site.
Methods
This study is based on a site visits made by the authors during December 2002 and is
supplemented by material from the literature. Habitats were characterised on the basis of
geomorphological features and plant assemblages as outlined in (Schembri 1991). No attempt
was made to provide a complete inventory of the flora and fauna present, as this would have
entailed extensive fieldwork during different seasons, however, indicator species were searched
for and noted. The designation RDB refers to the Red Data Book status (Schembri and Sultana
1989) of species recorded.
Assessment of the plant communities colonising the area of study was carried out through a
straightforward census of species in a vegetative stage. The species inventory comprises
remarks on community affiliation and Red Data Book status for each species listed. This
inventory obviously omitted all species that were not at the vegetative stage of their life cycle.
The presence of a number of species that were not vegetative at the time of survey was inferred
through observation of fruits and withered aerial parts.
The area under consideration corresponds to portions of four 1:2500 scale survey sheets issued
by the Malta Environment and Planning Authority (MEPA). Survey sheets utilised in the present
exercise were Sheet No. 3291, Sheet No. 3292, Sheet No. 3491 and Sheet No. 3492. As such
the description of ecological assets shall be subdivided into four parts, each part corresponding
to a single survey sheet.
Identification of Communities and Assemblages
The term "community", as used in this study has been utilized in the broad sense implied by
Barbour et al. (1999). Parts of communities, or habitats of limited spatial extent were classified
as "assemblages". The distinction between community and assemblage is subjective, being
dependent on the experience and preferences of an observer.
Coding of Grid References
Coordinate systems on the base maps on which field surveys were based conformed to
Universal Transverse Mercator grid references. Each base map comprised fifty squares of area
200m by 200m. Ten squares (cumulative length 2 km) oriented in a west-east direction and five
squares (cumulative length 1 km) in a North-South direction. In order to facilitate reference, the
ten squares in a West-East direction were labelled 1 through 10 while the five squares in a
North-South direction were labelled A through E. Individual squares were therefore labelled
utilising binomials (A1, A5) which are referred to throughout this report.
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SURVEY SHEET 3291
Land-Cover
The land represented in this survey sheet represents the south-western extremity of the area
under consideration. Much of the land cover is agricultural in function. Ecological communities
are mainly restricted to the southernmost portion of the scarp community at il-Milħa and part of
area at il-Qortin ta’ Għajn Damma. Sporadic thickets of carob (Ceratonia siliqua) associated
with development of pseudomaquis were recorded from various parts of the area.
Scarp community at il-Milħa [A10, B10]
The west-facing scree at il-Milħa was colonised by Maltese Salt-tree (Darniella melitensis)
[RDB: Endemic], Caper (Capparis orientalis) and Golden Samphire (Inula crithmoides) on steep
rock faces. The base of the scree was characterised by a dense assemblage comprising Carob
(Ceratonia siliqua), Almond (Prunus dulcis), Fig (Ficus carica), Pomegranate (Punica granatum)
and Great Reed (Arundo donax) [A10].
Derelict agricultural areas at il-Milħa [A10]
Long-derelict agricultural areas characterised by the late-pioneer stages of a xeroseral
succession. Principal colonists included Fennel (Foeniculum vulgare) and Giant Fennel (Ferula
communis). Escapes or remnants from cultivation, including Sulla (Hedysarum coronarium)
were present in localised enclaves. Herbaceous cover was almost total, with Cape Sorrel
(Oxalis pes-caprae) predominant in terms of abundance. Coverage of topsoil was total. The
margins of these areas were colonised by species characteristic of sustained ecological
stability, including Golden Samphire (Inula crithmoides) and Maltese Salt-Tree (Darniella
melitensis). Species characteristic of this assemblage included the following:
Family
Apiaceae
Apiaceae
Apiaceae
Asparagaceae
Asphodelaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Brassicaceae
Brassicaceae
Brassicaceae
Brassicaceae
Brassicaceae
Cactaceae
Caesalpinaceae

Species
Ferula communis
Foeniculum vulgare
Smyrnium olusatrum
Asparagus aphyllus
Asphodelus aestivus
Carlina involucrata
Chrysanthemum coronarium
Dittrichia viscosa
Galactities tomentosa
Inula crithmoides
Reichardia picroides
Senecio bicolor
Sonchus oleraceus
Urospermum picroides
Brassica rapa
Capparis orientalis
Diplotaxis erucoides
Lobularia maritima
Matthiola
incana
ssp.
melitensis
Opuntia ficus-indica
Ceratonia siliqua

Vernacular
Giant Fennel
Fennel
Alexanders
Spiny Asparagus
Branched Asphodel
Carline Thistle
Crown Daisy
Sticky Fleabane
Boar Thistle
Golden Samphire
Common Reichardia
Silvery Ragwort
Smooth Sow Thistle
Prickly Urospermum
Bargeman's Cabbage
Caper
White Mustard
Sweet Alyssum
Maltese Stocks

RDB status
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Rest (MED)
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Endemic, R

Prickly Pear
Carob

Not Listed
Not Listed
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Chenopodiaceae
Chenopodiaceae
Euphorbiaceae
Euphorbiaceae
Fabaceae
Hyacinthaceae
Lamiaceae
Lamiaceae

Beta maritima
Darniella melitensis
Euphorbia pinea
Mercurialis annua
Hedysarum coronarium
Urginea pancration
Teucrium fruticans
Thymbra capitata

Sea-Beet
Maltese Salt-Tree
Pine Spurge
Annual Mercury
Sulla
Seaside Squill
Olive-Leaved Germander
Mediterranean Thyme

Not Listed
Endemic
Not Listed
Not Listed
Not Listed
Rest (MED)
Not Listed
GN
85
(1932)

Garrigue-steppe at Qortin Ta’ Għajn Damma [A10]
The land at il-Qortin ta’ Għajn Damma and the adacent scree were colonised by communities
with structure consistent with steppe/garrigue. Dominant plants included Sea Squill (Urginea
pancration) [RDB: Restricted distribution in the Mediterranean], Pitch Clover (Psoralea
bituminosa), Branched Asphodel (Asphodelus aestivus), Mediterranean Thyme (Thymbra
capitata), Olive-leaved Germander (Teucrium fruticans), Spiny Asparagus (Asparagus
aphyllus), Caper (Capparis orientalis), Tree Spurge (Euphorbia dendroides), Mediterranean
Heath (Erica multiflora) and Carob (Ceratonia siliqua). The garrigue at Għajn Damma is
important in terms of conservation potential, and efforts should be made to afford adequate
protection to this site.
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SURVEY SHEET 3292
Land-Cover
The land represented in this survey sheet represents the north-western portion of the area
under consideration. Much of the western portion is taken up by derelict agricultural areas
whilst the eastern portion comprises the steppe/garrigue community at il-Qortin. The coastal
margin is characterised by a clay-based steppe.
Slope communities at Irdum ta’ Kililu [C9, C10, D10, E10]
The steep coastal slopes at Irdum Ta’ Kililu were colonised by Maltese Salt-Tree (Darniella
melitensis) [RDB: Endemic] and Golden Samphire (Inula crithmoides). The hillside above the
Globigerina was colonised by Wild Artichoke (Cynara cardunculus) and Golden Samphire (Inula
crithmoides). Thickets of Tamarisk (Tamarix africana) [RDB: Rare with a restricted distribution
in the Maltese Islands and the Mediterranean] were recorded [D10].
Derelcit agricultural areas at il-Mielħa [C9, C10, D9, D10, E9, E10]
The slopes at Il-Mielħa are contiguous with the derelict agricultural areas described for Sheet
3291. Herbaceous cover was total and dominated by Cape Sorrel (Oxalis pes-caprae), together
with Wild Artichoke (Cynara cardunculus), Field Bindweed (Convolvulus arvensis), Sulla
(Hedysarum coronarium), Boar Thistle (Galactites tomentosa), Smooth Sow-thistle (Sonchus
oleraceus), White Mustard (Diplotaxis erucoides), Sticky Fleabane (Dittrichia viscosa), French
Daffodil (Narcissus tazetta) and Friar’s Cowl (Arisarum vulgare). Solitary Tamarisk (Tamarix
africana) [RDB: Rare with a restricted distribution in the Maltese Islands and the Mediterranean]
also occur [E9]. Remnants of cultivated plots, with small stands of Prickly Pear (Opuntia
ficus-indica), Almond (Prunus dulcis) and Fig trees (Ficus carica), still occur on the hillside
together with Eucalyptus introduced as an attractant for bird-shooting [D9].
Steppe/Garrigue community at il-Qortin ta’ Għajn Damma [D10, E10]
This community was generally dominated by an edaphic disclimax of mixed garrigue and steppe
character. Enclaves of opportunistic vegetation typical of disturbed ground were superimposed
on this community. Such a community results from the interaction of a number of factors. The
site would have originally have been colonised by primary maritime garigue dominated by
halophytes. This community has been subject to degradation as a consequence of the
proximity of the waste disposal site and due to encroachment, resulting in the appearance of
steppic character. Regions where disturbance is more severe were characterised by fastgrowing opportunists tolerant to such conditions. Dominant plants recorded from this
community included Sea Squill (Urginea pancrationl), Shrubby Kidney Vetch (Anthyllis
hermanniae), Olive-leaved Germander (Teucrium fruticans) and Mediterranean Thyme
(Thymbra capitata). The surrounding scarp and boulder scree were colonised by Caper
(Capparis orientalis), Maltese Salt-Tree (Darniella melitensis) [RDB: Endemic], Golden
Samphire (Inula crithmoides), Mediterranean Thyme (Thymbra capitata), Olive-leaved
Germander (Teucrium fruticans), Branched Asphodel (Asphodelus aestivuus), Sea Squill
(Urginea pancration), [RDB: Restricted distribution in the Mediterranean] and Giant Fennel
(Ferula communis).
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SURVEY SHEET 3491
Land-Cover
The land represented in this survey sheet represents the eastern and north-eastern portions of
the area under consideration. Land-cover was dominated by accumulations of solid waste in
the north-western sector and a steppe community on a Blue Clay substratum in the northeastern sector. Much of the remaining area was agricultural in function.
Wied il-Pergla [B2, B3, C2, C3, D2, D3]
Much of the area flanking the bed of Wied il-Pergla is under active cultivation. The valley-bed,
parts of the valley sides and part of the valley mouth are colonised by Great Reed (Arundo
donax) [B2; C2; C3]. The base of the western valley escarpment, which comprises a
quasi-vertical rock-face, is colonised by Mediterranean Thyme (Thymbra capitata), White
Hedge-nettle (Prasium majus), Olive-leaved Germander (Teucrium fruticans), Branched
Asphodel (Asphodelus aestivuus), Alexanders (Smyrnium olusatrum), Bear’s Breeches
(Acanthus mollis) and Italian Lords-and-Ladies (Arum italicum) [B2; C2; D2]. The eastern banks
are are coplonised by thickets dominated by Carob (Ceratonia siliqua) and comprising Almond
(Prunus dulcis), Prickly Pear (Opuntia ficus-indica), Giant Fennel (Ferula communis) with
undergrowth dominated by Spiny Asparagus (Asparagus aphyllus). [B1, B2, C1, C2, C3; D3;].
The mouth of Wied il-Pergla, was colonised by Great Reed (Arundo donax) [B3]. More open
parts of the area were colonised by with Golden Samphire (Inula crithmoides) [A3, B3] and
Chaste Tree (Vitex agnus-castus) [RDB: R, Rest(MI)].
Steppe communities at Għajn Barrani [A2, A3, B2, B3]
This community was established on a clay substrate. Herbaceous cover was almost total and
dominated by Cape Sorrel (Oxalis pes-caprae) interspersed with Wild Artichoke (Cynara
cardunculus), Clustered Carline-thistle (Carlina involucrata), Boar Thistle (Galactites tomentosa)
and French Daffodil (Narcissus tazetta). A number of Tamarisk (Tamarix africana) were noted
from Sectors A2 and A3 whilst the south-eastern extremity of this community comprised Chaste
Tree (Vitex agnus-castus) [RDB: R, Rest(MI)] [B3].
Communities of disturbed ground [A1, A2, B1]
The area enclosed by the boundary of the solid waste disposal site was colonised by a plant
community comprising species tolerant to severe and frequent disturbance. Vegetation in this
part of the site was confined to the borders of the most frequently used dumping areas and to
the margins of footpaths. Species present at the time of survey included Crown Daisy
(Chrysanthemum coronarium), Cape Sorrel (Oxalis pes-caprae), Sweet Alyssum (Lobularia
maritima) and Tree Mallow (Lavatera arborea).
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SURVEY SHEET 3492
Land-Cover
The land represented in this survey sheet represents the north-eastern portion of the area under
consideration. Land-cover was dominated by accumulations of solid waste in the south-western
sector and a steppe community along the margins of the waste disposal site.
Steppe/garrigue at il-Qortin ta Għajn Damma [D1]
The portion of the plateau that has not bee covered by waste material is colonised by a
community of mixed character. The parts of the community bordering the waste accumulations
are characterised by a grade of development consistent with steppe communities whilst further
away from the site the community grades into a structure characteristic of garrigue. The steppic
elements include species characteristic of areas that have may regressed from garrigue or
progressed from an episode of disturbance. Several species recorded from this community are
indicative of recent ecological stability including Sea Squill (Urginea pancration) [RDB:
Restricted distribution in the Mediterranean], Branched Asphodel (Asphodelus aestivuus), Pine
Spurge (Euphorbia pinea) and Crown Daisy (Chrysanthemum coronarium) [D1]. The garrigue
component is indicated by Shrubby Kidney Vetch (Anthyllis hermanniae) and Mediterranean
Thyme (Thymbra capitata).
Rupestral assemblages [D1]
Vertical scarp faces (D1) were mainly colonised by Caper (Capparis orientalis) and Maltese
Salt-Tree (Darniella melitensis) [RDB: Endemic], forming a community indicative of sustained
ecological stability.
Steppe community on clay substrate [C1, C2, D1, D2]
The clay slopes were colonised by herbaceous cover comprising Cape Sorrel (Oxalis pescaprae) within which were interspersed localised populations of Great Reed (Arundo donax),
Shrubby Orache (Atriplex halimus) and Tamarisk (Tamarix africana) [RDB: Rare with restricted
distribution in the Mediterranean and the Maltese Islands]. Isolated clumps of Maltese Salt-Tree
(Darniella melitensis) [RDB: Endemic] and Hawthorn (Crataegeus ?monogyna) were also
recorded.
Shoreline vegetation [B1, C1, C2, D2]
The vegetation along the shoreline comprised Tamarisk (Tamarix africana) [RDB: Rare with
restricted distribution in the Mediterranean and the Maltese Islands], Golden Samphire (Inula
crithmoides) and Chaste Tree (Vitex agnus-castus) [RDB: Rare with restricted distribution in the
Maltese Islands]. The Chaste Tree forms a fairly extensive stand close to the shoreline.
Additional Notes from literature
Numerous small springs, including the one known as Għajn Damma originate from the
scarplines in this area [E1]. A small colony of the Levantine Shearwater (Puffinus yelkouan)
[RDB: Vulnerable with restricted distribution in the Mediterranean] is found here. The last colony
of the Jackdaw (Corvus monedula) in the Maltese Islands was breeding here. The Barn Owl
(Tyto alba) [RDB: Endangered] also used to breed here.
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Figure 1: Derelict agricultural land at il-Mielħa

Figure 2: Secondary succession on derelict agricultural land at il-Mielħa

Page 8 of 8

Figure 3: steppe community on steep clay slopes in the northern sector of the area of study. Herbaceous
cover consists of Cape Sorrel (Oxalis pes-caprae).

Figure 4: Stands of Chaste Tree (Vitex agnus-castus) in the are of study.
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