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1.0 Introduction 

Screening of the proposed development PA 01821/09 – Outline application for wind farm including 

laying of power cables between turbines at Sikka l-Bajda, l/o Mellieħa, has not satisfactorily 

eliminated the potential of the project to cause significant impacts on the on the Natura 2000 site 

Rdum mil-Ponta ta' l-Ahrax sa Rdum il-Ħmar” Special Area of Conservation (SAC) under the Habitats 

Directive. and Special Protection Area (SPA), under the EU Birds Directive. Screening has also shown 

that Annex I habitats Posidonia oceanica settled on matte (1120), maerl ‘Sandbank’ habitat type 

(1110), and Annex II, IV and V marine species in the area of is-Sikka l-Bajda. This area could probably 

host a variety of marine habitats requiring protection including Reefs and Caves. Thus, the need for an 

assessment according to Article 6 of the Directive 92/43/EEC (EU Habitats Directive) has been 

identified.  

The Coordinated Appropriate Assessment (AA) addresses the Terms of Reference presented by the 

Malta Environment and Planning Authority (MEPA) for the above mentioned project (Appendix II). 
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2.0 Description of Project 

The proposed development is an offshore wind farm consisting  of nineteen 5 MW wind turbines 

situated on the Sikka il-Bajda reef.  The study area incorporates the footprint of the proposed 

development plus a 500 m buffer around the edge of the development site (Appendix I - Drawing 01). 

Alternative layouts of 24 and 28 turbines were also considered, however as the 19 turbine layout is 

the preferred option at the time of writing, the Appropriate Assessment was based on this 

configuration.  It is considered that impacts on sensitive receptors from either of the alternative 

layouts are likely to be similar in nature to those from the 19 turbine option. 
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3.0 Legislative background 

The four sites
1
 considered for the avian studies are designated under the European Council Directive 

2009/147/EC on the conservation of wild birds, commonly known as the Birds Directive, as a Special 

Protection Areas (SPA).  As an SPA each site is included within the Natura 2000 network established 

under the European Council Directive 92/43/EEC on the conservation of natural habitats and of wild 

fauna and flora, commonly known as the Habitats Directive. The Birds Directive is transposed into 

Maltese Law under LN 79 of 2006: Conservation of Wild Birds Regulations, 2006. The Habitats 

Directive is transposed into Maltese Law under LN 311 of 2006: Flora, Fauna and Natural Habitats 

Protection Regulations, 2006.   

All bat species in Malta are afforded protection through the provisions of Article 12 of Council 

Directive 92/43/EEC (European Communities Council Directive on the Conservation of Natural 

Habitats and of Wild Fauna and Flora, 1992), as enacted in Maltese law by LN 311 of 2006 Flora, 

Fauna and Natural Habitats Protection Regulations. LN 311 incorporates legal notices providing local 

legislation to protect bats on Malta (MEPA, 2006).  Bats are protected through the following 

schedules: 

Schedule II. Animal and plant species of community interest whose conservation requires the 

designation of special areas of conservation including: 

Rhinolophidae 

Greater horseshoe Rhinolophus ferrumequinum 

Lesser horseshoe Rhinolophus hipposideros 

Vespertilionidae  

Common bent-wing Miniopterus schreibersi 

Maghrebian mouse-eared bat Myotis punicus  

 

The provisions of Council Directive 92/43/EEC require Member States to introduce a range of 

measures, including: 

 Maintain or restore European protected habitats and species listed in the Annexes at a 

favourable conservation status as defined in Articles 1 and 2; and 

 Ensure strict protection of species listed on Annex IV (Article 12 for fauna).  

The relevant Paragraphs of Article 12 are: 

1. Member States shall take the requisite measures to establish a system of strict protection 

for the animal species listed in Annex IV (includes all bat species) in their natural range, 

prohibiting: 

 
1
 Rdum tal-Madonna SPA, L-Ghadira SPA, Is-Simar SPA and Kemmuna SPA 

http://jncc.defra.gov.uk/page-4060


 APPROPRIATE ASSESSMENT   

Page | 15  

(a)   all forms of deliberate capture or killing of specimens of these species in the wild; and 

(b) deliberate disturbance of these species, particularly during the period of breeding, 

rearing, hibernation and migration. 

3. The prohibition referred to in paragraph 1 (a) and (b) and shall apply to all stages of life of 

the animals to which this Article applies. 

4. Member States shall establish a system to monitor the incidental capture and killing of the 

animal species listed in Annex IV (a). In the light of the information gathered, Member States 

shall take further research or conservation measures as required to ensure that incidental 

capture and killing does not have a significant negative impact on the species concerned. 

Regulation 25 of The Flora, Fauna and Natural Habitats Protection Regulations 2006 makes a breach 

of Article 12 a criminal offence.  Article 16 provides for a number of circumstances in which a Member 

State may derogate from the obligations in Article 12.  The derogations contained in Article 16 are 

implemented by way of a permit (Regulation 25(a)) which can make an activity that would otherwise 

be an offence, lawful if carried out in accordance with a permit. 

All Maltese bat species are included on Schedule V of the Flora, Fauna and Natural Habitats Protection 

Regulations 2006, Regulation 25 of which states: 

“25. (1) Without prejudice to the related regulations and the Trade in Species of Fauna and 

Flora Regulations, 2004; 

(a) no person shall pursue, take or attempt to take, deliberately capture or kill or attempt to 

kill, deliberately destroy, keep, transport, by any method sell, buy, exchange, offer for sale or 

for exchange, import or export any specimen of species listed in the Schedules V(a) and VI(a) 

to these regulations, except for those taken legally before these regulations came into force, 

and unless he is in possession of a prior official permit from the Competent Authority or 

Director as appropriate; 

(b) no person shall deliberately disturb any species listed in Schedules V(a) and VI(a) to these 

regulations particularly during periods of breeding, rearing, hibernation and migration; 

(c) the destruction and deterioration of breeding sites or resting places for those animal 

species listed in Schedules V(a) and VI(a) to these regulations is prohibited; 

(d) the prohibition referred to in paragraphs (a), (b) and (c) hereof shall apply to all stages of 

life of the animals to which this regulation applies; 

(e) the deliberate destruction or taking off eggs from the wild is also prohibited.” 

 
Whilst not tested by law, it has been advised that a deliberate act includes those acts that could have 

reasonably foreseen the consequences and ‘being sufficiently informed’ that an offence may occur as 

a result (European Union – Environment Directorate-General, Feb 2007).   

All bat species are listed as Annex IV species under the Council Directive 92/43/EEC with some species 

on Malta listed as Annex II.  Annex II species are those of community interest whose conservation 

requires the designation of Special Areas of Conservation.   Maltese bat species are also afforded 

protection through Schedules II, III and V of LN 311 of 2006 Flora, Fauna and Natural Habitats 

Protection Regulations. 
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With respect to common pipistrelle; this species has only recently been identified as present on Malta 

since it is not referenced in the literature or reports prior to 2010 and, like elsewhere in Europe, it is 

likely to have previously been confused with soprano pipistrelle and therefore under-recorded.  

Additional work would be required to fully determine the size and extent of the various populations 

of Pipistrellus on the archipelago. 

Savi’s pipistrelle has been previously recorded in Malta by SLR and in 2010 by another bat worker, 

visiting independently from the UK (Dodds, 2010).  Previous records of this species on Malta are 

unknown. 

» In addition to the provisions of Article 12 of Council Directive 92/43/EEC (European 

Communities Council Directive and the 2006 Flora, Fauna and Natural Habitats Protection 

Regulations) those bat species considered to be migrants are protected under the Convention 

on the Conservation of Migratory Species of Wild Animals 1979 (Bonn Convention). 

 
Following ratification of the Bonn Convention on Migratory Species, most European countries have 

now signed up to the Agreement on the Conservation of Populations of European Bats (EUROBATS).  

EUROBATS provides (voluntary) guidelines for the planning process and assists practitioners 

undertaking impact assessments.  A report on the implementation of the Agreement in Malta was 

produced in 2010 (Anon, 2010). 

Annex I habitats consisting of Posidonia oceanica settled on matte, maerl ‘Sandbank’ habitat and 

Annex II, IV and V marine species are known to be found in  the Sikka il-Bajda area. 

Under the regulations an Appropriate Assessment is required where a proposed development is 

considered likely to have a significant effect on a Natura 2000 site. 
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4.0 Protected Sites and Areas under study 

4.1 Rdum tal-Madonna  

4.1.1 Site Description 
The Rdum tal-Madonna SPA/SAC is located on a peninsula in the North-east of Malta. The site 

measures circa 75 ha in area and supports populations of a number of Annex 1 bird species for which 

the site is designated. Details of these populations are provided in Table 1 below. 

 

Table 1: Annex 1 species listed in Rdum tal-Madonna SPA data form 

Common 

Name 

Scientific 

Name 

Rdum tal 

Madonna 

SPA Status 

Maltese 

Status 

European/Global 

conservation 

Status 

Comments 

Cory’s 

shearwater 

Calonectris 

diomedea 

10 – 15 

breeding 

pairs 

ca 5000  

breeding 

pairs 

Birds Directive 

Annex 1 / Least 

concern 

 

Peregrine 
Falco 

peregrinus 

No current 

resident 

population; 

occurs on 

passage 

Until recently 

considered 

extinct as a 

breeding 

species. 

However, 

there is 

recent 

evidence of a 

breeding pair 

from 2009 to 

2011. 

Peregrine 

occurs 

regularly on 

passage 

Birds Directive 

Annex 1 / Least 

concern 

 

Short-toed 

lark 

Calandrella 

brachydactyla 

5 – 10 

breeding 

pairs 

Migrant 

breeder with 

between 

1729 – 6586 

pairs 

breeding 

nationally 

Birds Directive 

Annex 1 / Least 

concern 
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Common 

Name 

Scientific 

Name 

Rdum tal 

Madonna 

SPA Status 

Maltese 

Status 

European/Global 

conservation 

Status 

Comments 

Yelkouan 

shearwater 

Puffinus 

yelkouan 

ca 500 

breeding 

pairs 

1,190 to 

1,680 

breeding 

pairs 

Birds Directive 

Annex 1 / Near 

threatened 

Site supports 

approximately 

1/3 of the 

Maltese 

population 

equivalent to 

3% of the 

global 

population. 

 

The SPA is made up of a variety of habitats including; vegetated sea cliffs, which support the breeding 

colonies of Cory’s and yelkouan shearwaters, pre-desert scrub, and cliff top phyrganas. 

Pertinent to this AA in respect of bats, a qualifying feature of the SAC are the Pipistrellus Sp. 

At least twelve microchiropteran species are known to occur in the Maltese Islands.  These include 

seven species considered to be resident and five rare or irregular migrants.  All bat species are listed 

as Annex IV species under the Habitats Directive with some species found in Malta listed in Annex II.  

Annex II species are those of community interest whose conservation requires the designation of 

SACs.   Maltese bat species are also afforded protection through Schedules II, III and V of LN 311 of 

2006.  

Table 2 provides further details about the status of each of the bat species recorded during the field 

surveys and/or which based on current knowledge of their ecology, have the potential to forage, 

roost or occur within the SAC or to be attracted to the proposed wind farm for the purposes of 

feeding or migrating through the area. 
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Table 2: Status of receptor bat species 

SPECIES 
MALTESE 

POPULATION2 
NATIONAL STATUS3 

OVERALL CONSERVATION STATUS 
IN MALTA4 

IUCN RED LIST STATUS5 

Maghrebian mouse-eared bat  

Myotis punicus (= Myotis blythii 

punicus) 

250 – 450 

Increasing 2002 – 2007 

As at 2005: Vulnerable Inadequate Near Threatened, decreasing 

Lesser horseshoe bat  

Rhinolophus hipposideros 

200 – 400  

Stable from 1995 – 2007 

As at 2005: Vulnerable Inadequate Least concern, decreasing 

Common bent-wing bat  

Miniopterus schreibersii 

Possibly extinct Has not been reported since 

the 1960s 

Not stated Near threatened, decreasing 

 
2
 Inf.EUROBATS.MoP6.29 AGREEMENT ON THE CONSERVATION OF BATS IN EUROPE Report on the implementation of the Agreement in MALTA 2010, dated June 2010 

3
 Inf.EUROBATS.MoP6.29 AGREEMENT ON THE CONSERVATION OF BATS IN EUROPE Report on the implementation of the Agreement in MALTA 2010, dated June 2010 

4
 Habitats Directive - Article 17 Report - Malta – 2007.  Whilst the Maltese List was consulted it is more than two decades out of date.  Malta’s official report to Europe with regard to the 

implementation of the Habitats Directive is therefore considered most relevant/useful with regard to the current situation. 
 http://cdr.eionet.europa.eu/mt/eu/art17/envrflrpw and MEPA 2008 Environment Report. 
5
 www.iucnredlist.org 
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SPECIES 
MALTESE 

POPULATION2 
NATIONAL STATUS3 

OVERALL CONSERVATION STATUS 
IN MALTA4 

IUCN RED LIST STATUS5 

Grey long-eared bat 

Plecotus austriacus 

Unknown.  Estimate is 

150-200 

Decreasing from 2004-

2007 

As at 2005: 

Endangered 

Inadequate Least concern, unknown 

population trend 

Soprano pipistrelle 

Pipistrellus pygmaeus 

Up to 1000 

Stable from 2002-2007 

As at 2005: 

Least concern 

Favourable Least concern, unknown 

population trend 

Kuhl’s pipistrelle 

Pipistrellus kuhlii 

Up to 500 

Stable from 2002 – 2007 

As at 2005: 

Vulnerable 

Favourable Least concern, unknown 

population trend 

Savi’s pipistrelle 

Hypsugo savii 

Unknown Not previously recorded Not stated Least concern, stable 

Common pipistrelle 

Pipistrellus pipistrellus 

Unknown Unknown Not stated Least concern, stable 
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With respect to common pipistrelle, this species has only recently been identified as present on Malta since it 

is not referenced in the literature or reports prior to 2010 and, like elsewhere in Europe, it is likely to have 

previously been confused with soprano pipistrelle and therefore under-recorded.  Additional work would be 

required to fully determine the size and extent of the various populations of pipistrelle on the archipelago. 

Savi’s pipistrelle was recorded by SLR and more recently in 2010 by another bat worker, visiting independently 

from the UK (D. Dodds).  Previous records of this species on Malta are unknown. 

 

4.2 L-Ghadira  

4.2.1 Site Description 

L-Ghadira SPA/SAC is located in the North-west of the Maltese mainland close to Mellieha Bay and to the 

north-west of the town of Mellieha.  The site measures circa 95 ha in area and supports populations of Annex 

1 bird species for which the site is designated. Details of these populations are provided in Table 3 below. 

 

Table 3: Annex 1 species listed in ll-Ghadira SPA data form 

Common Name Scientific Name 
L-Ghadira SPA 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Black kite Milvus migrans 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Black-winged stilt 
Himantopus 

himantopus 

First breeding pair 

for Malta recorded 

in 2011 

Occurs on passage, 

First breeding pair 

recorded in 2011 

Annex 1/Least 

Concern 

Bluethroat Luscinia svecica 

Listed in SPA form 

but not recorded 

on site between 

2009 and 2011.  

SPA not considered 

to support a 

regularly occurring 

population 

Occurs on passage 
Annex 1/Least 

Concern 

Caspian tern Sterna caspia 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 
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Common Name Scientific Name 
L-Ghadira SPA 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Collard flycatcher Ficedula albicollis 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Ferruginous Duck Aythya nyroca 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Near 

Threatened 

Glossy ibis Plegadis falcinellus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Golden plover Pluvialis apricaria 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Great egret Egretta alba 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Great snipe Gallinago media 

Listed in SPA form 

but not recorded 

on site between 

2009 and 2011.  

SPA not considered 

to support a 

regularly occurring 

population 

Occurs on passage 
Annex 1/Near 

Threatened 

Greater flamingo 
Phoenicopterus 

ruber 

Listed in SPA form 

but not recorded 

on site between 

2009 and 2011.  

SPA not considered 

to support a 

regularly occurring 

population 

Occurs on passage 
Annex 1/Least 

Concern 

Honey buzzard Pernis apivorus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Kentish plover 
Charadrius 

alexandrinus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 
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Common Name Scientific Name 
L-Ghadira SPA 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Kingfisher Alcedo atthis 

Uses SPA as a 

staging post on 

passage, resident 

birds may also be 

present 

Occurs on passage. 

Resident birds may 

also be present. 

Annex 1/Least 

Concern 

Lesser kestrel Falco naumanni 

Uses SPA as a 

staging post on 

passage 

Occurs on passage Annex 1/Vulnerable 

Little bittern Ixobrychus minutus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Little egret Egretta garzetta 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Marsh harrier Circus aeruginosus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Mediterranean gull 
Larus 

melanocephalus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Montagu’s harrier Circus pygargus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Moustached 

warbler 

Acrocephalus 

melanopogon 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Night heron 
Nycticorax 

nycticorax 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Nightjar 
Caprimulgus 

europaeus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Osprey Pandion haliaetus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 
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Common Name Scientific Name 
L-Ghadira SPA 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Purple heron Ardea purpurea 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Red-backed shrike Lanius collurio 

Listed in SPA form 

but not recorded 

on site between 

2009 and 2011.  

SPA not considered 

to support a 

regularly occurring 

population 

Occurs on passage 
Annex 1/Least 

Concern 

Red-breasted 

flycatcher 
Ficedula parva 

Listed in SPA form 

but not recorded 

on site between 

2009 and 2011.  

SPA not considered 

to support a 

regularly occurring 

population 

Occurs on passage 
Annex 1/Least 

Concern 

Red-footed falcon Falco vespertinus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least Near 

Thretened 

Ruff 
Philomachus 

pugnax 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Short-toed lark 
Calandrella 

brachydactyla 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Slender-billed gull Larus genei 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Spotted crake Porzana porzana 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Squacco heron Ardeola ralloides 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 
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Common Name Scientific Name 
L-Ghadira SPA 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Tawny pipit Anthus campestris 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Wood sandpiper Tringa glareola 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

 

The site supports a variety of habitats including:  

 coastal lagoon; 

 Mediterranean salt meadow; 

 Mediterranean and thermo-Atlantic halophilous scrub; 

 dunes with Euphorbia terracina; 

 thermo-Mediterranean and pre-desert scrub; 

 west Mediterranean clifftop phygranas; and 

 Pseudo-steppe with grasses and annuals of the thero-brachypodietea. 

Two bat species, the Maghrebian mouse-eared bat (Myotis punicus (= Myotis blythii punicus)) and  Lesser 

horseshoe bat (Rhinolophus hipposideros)  are listed in the Annex II of the Directive 92/42/EEC for the site. The 

Soprano pipistrelle (Pipistrellus pygmaeus), Grey long-eared bat (Plecotus austriacus), Kuhl’s pipistrelle 

(Pipistrellus kuhlii) are also listed as important species of bats occurring at this site. 

4.3 Is-Simar  

4.3.1 Site description 
Is-Simar SPA/SAC is located in the north-west of the Maltese mainland close to Xemxija Bay and to the west of 

the town of Bugibba.  The site measures circa 58 ha in area and supports populations of numerous bird species 

for which the site is designated. Details of these populations are provided in Table 4 below. 
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Table 4: Annex 1 species listed in SPA data form 

Common Name Scientific Name Is-Simar SPA Status Maltese Status 

European/Global 

conservation 

Status 

Bittern Botaurus stellaris 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

concern 

Black-winged stilt 
Himantopus 

himantopus 

Occurs on passage.  

Breeding attempts 

made in 2009 and 

2010, but success 

was not confirmed 

Occurs on passage, 

First breeding pair 

recorded in 2011 

Annex 1/Least 

Concern 

Bluethroat Luscinia svecica 

Listed in SPA form 

but not recorded 

on site between 

2009 and 2011.  

SPA not considered 

to support a 

regularly occurring 

population 

Occurs on passage 
Annex 1/Least 

Concern 

Golden plover Pluvialis apricaria 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Great egret Egretta alba 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Great snipe Gallinago media 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Near 

Threatened 

Kingfisher Alcedo atthis 

Uses SPA as a 

staging post on 

passage 

Occurs in late 

summer and winter 

Annex 1/Least 

Concern 

Little bittern Ixobrychus minutus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Little egret Egretta garzetta 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 



 APPROPRIATE ASSESSMENT        

Page | 7  

 

Common Name Scientific Name Is-Simar SPA Status Maltese Status 

European/Global 

conservation 

Status 

Marsh harrier Circus aeruginosus 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Moustached 

warbler 

Acrocephalus 

melanopogon 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Night heron 
Nycticorax 

nycticorax 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Purple heron Ardea purpurea 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Red-brested 

flycatcher 
Ficedula parva 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Ruff 
Philomachus 

pugnax 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Short-eared owl Asio flammeus 

Listed in SPA form 

but not recorded 

on site between 

2009 and 2011.  

SPA not considered 

to support a 

regularly occurring 

population 

Occurs on passage 
Annex 1/Least 

Concern 

Short-toed lark 
Calandrella 

brachydactyla 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Spotted crake Porzana porzana 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

Squacco heron Ardeola ralloides 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 
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Common Name Scientific Name Is-Simar SPA Status Maltese Status 

European/Global 

conservation 

Status 

Tawny pipit Anthus campestris 

Uses SPA as a 

staging post on 

passage 

Occurs on passage 
Annex 1/Least 

Concern 

 

The site supports two key habitats: 

 coastal lagoon; and 

 Mediterranean temporary ponds. 

The Soprano pipistrelle (Pipistrellus pygmaeus) is the only bat species listed as important to this SAC. 

4.4 Kemmuna (Comino) 

4.4.1 Site Description 
The Kemmuna SPA/ SAC is an Island located between the Maltese mainland and Gozo. The site measures circa 

295 ha in area and supports populations of a number of bird species for which the site is designated. Details of 

these populations are provided in below. 

 

Table 5: Annex 1 listed in SPA data form 

Common Name Scientific Name 
Kemmuna 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Comments 

Black Kite Milvus migrans 

Has potential 

to occur on 

passage 

Occurs on 

passage 

Birds Directive 

Annex 1/Least 

Concern 

 

Cory’s 

shearwater 

Calonectris 

diomedea 

40-60 Breeding 

pairs 

ca 5000  

breeding pairs 

Birds Directive 

Annex 1 / Least 

concern 

 

Marsh Harrier 
Circus 

aeruginosus 

Has potential 

to occur on 

passage 

Occurs on 

passage 

Birds Directive 

Annex 1/Least 

Concern 
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Common Name Scientific Name 
Kemmuna 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Comments 

Peregrine 
Falco 

peregrinus 

Has potential 

to occur on 

passage, 

suitable 

breeding 

habitat 

present, but 

not known to 

breed within 

SPA 

Until recently 

considered 

extinct as a 

breeding 

species. 

However, there 

is recent 

evidence of a 

breeding pair 

from 2009 to 

2011. Peregrine 

occurs regularly 

on passage 

Birds Directive 

Annex 1 / Least 

concern 

 

Red-footed 

falcon 

Falco 

vespertinus 

Has potential 

to occur on 

passage 

Occurs on 

passage 

Birds Directive 

Annex 1/Least 

Concern 

 

Short-toed lark 
Calandrella 

brachydactyla 

Known to 

breed within 

SPA, and occurs 

on passage. 

Migrant 

breeder with 

between 1729 

– 6586 pairs 

breeding 

nationally 

Birds Directive 

Annex 1 / Least 

concern 

 

Yelkouan 

shearwater 

Puffinus 

yelkouan 

75-85 Breeding 

pairs 

1,190 to 1,680 

breeding pairs 

Birds Directive 

Annex 1 / Near 

threatened 

Site supports 

approximately 

0.5% of the 

global 

population. 

 

The SPA/ SAC supports a diverse range of habitats including; vegetated sea cliffs, which support the breeding 

colonies of Cory’s and yelkouan shearwaters, pre-desert scrub, a small area of Mediterranean temporary 

ponds, and cliff top phyrganas. 

The Grey long-eared bat (Plecotus austriacus), the Soprano pipistrelle(Pipistrellus pygmaeus) and the Kuhl’s 

pipistrelle (Pipistrellus kuhlii) are three bat species listed as important species of flora and fauna occuring on 

this  island. 

 

4.5 Selmun 
Selmun is a small hamlet found on the peninsula immediately  south of Rdum il-Madonna.  The area is mostly 

known for its imposing Selmun Palace which overlooks over the valleys of Mistra and Mgiebah . The baroque 
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Palace was built in the eighteenth century and was used by the Knights of Malta as a hunting and recreational 

lodge. The surrounding areas area is  dominated by a series of terraced fields leading to the sea.  The location 

was chosen as a survey site both for birdwatching activities and also for bats. The reason for choosing this site 

is the proximity of the area to the proposed development site and in the case of bats, this would be the closest 

land to the site in terms of migration points hence any potential migrants flying across the development site 

would have to cross through this area. The other closest land area is the Rdum il-Madonna site where other 

surveys were held. 

Part of the promontory forms part of the L-inħawi tal-Imġiebaħ u l-Miġnuna SAC. The area of the site is 
equivalent to 174.6 ha. The slopes are characterised by a mosaic of two main habitats, calcareous rocky slopes 
with chasmophytic vegetation and vegetated sea cliffs with endemic Limonium melitensis, where the 
chasmophytic vegetation is dominant. The plateaux on the other hand are dominated by another mosaic of 
two habitat types, pre-desert scrub and Mediterranean salt steppe, where the pre-desert scrub is dominant. 
No birds or bats are included as qualifying features for this SAC. 
 

4.6 Is-Sikka il-Bajda 
The Sikka l-Bajda is predominantly an extensive zone of relatively rough seabed, interrupted by isolated 

circular or elongated pockets of smooth seabed.  The seabed around the reef is also largely composed of a 

relatively rough surface, with more widespread zones of smooth seabed in the NW and S of the bedrock reef. 

The proposed development site lies within the SAC known as Żona fil-Baħar fil-Grigal ta’ Malta which has an 

area of 15,519.4 ha. This area hosts the largest variety of Posidonia sub-types when considering the marine 

sites selected to form part of the Natura 2000 Network. The subtypes present in this site are the following: - 

Posidonia settled on matte, whose meadows are normally continuous and having a high density; - Posidonia 

settled on rock, showing a reticulate distribution of dense strands; - Posidonia settled on sand, with continuous 

beds generally showing low densities and variable percentage cover; - Mosaic morphology, intermixed 

between Posidonia oceanica, Cymodocea nodosa and coarse sand, showing a reticulate structure; - 

Ecomorphosis of 'barrier reef' Posidonia meadows. From the data available through a Posidonia Baseline 

Survey carried out in 2002, it is evident that the Posidonia meadows in various parts of this site are very 

abundant and healthy. As part of a survey carried out in 2002, reefs have been identified within this site, 

occurring on hard beds and rocks. The following subtypes occur within this site: - reefs with associations of 

Dictyopteris polypodioides; - reefs with associations of Halopteris scoparis and Padina pavonica; - reefs with 

associations of Flabellia petiolata and Peyssonnellia squamaria; - reefs with associations of Cystoseira spp. 

Amongst the important species within this site is Lithothamnion minervae, a  species which has been included 

in national legislation as a plant species of national interest whose conservation requires the designation of 

Special Areas of Conservation. Gibbula nivosa, which is considered as the only endemic marine mollusc of 

Malta, and is listed as having a vulnerable status and a restricted distribution within Maltese waters, is also 

present within this site. Gibbula nivosa has been found on Posidonia oceanica leaves and under stones. 



 APPROPRIATE ASSESSMENT        

Page | 11  

 

5.0 Methodologies 

Different methodologies were used in order to address avian, bat and marine species. Each methodology will 

be briefly  described below. Full details of the methodologies used are found in the respective reports found in 

Appendices IV, V and VI. 

5.1 Avian 

5.1.1 Rdum tal-Madonna 

5.1.1.1 Field Survey 

The methodology used during the field surveys consisted on a number of observations from two vantage 

points (VP1 and VP2)  shown on Figure 1 during the period August 2010-July 2011. These surveys targeted 

migratory, wintering birds and also seabirds. 

A total of 130 hrs of survey effort was undertaken from VP1 with 96 hrs undertaken from VP 2 throughout the 

full course of the surveys. 

 

Figure 1: Vantage Point Locations. Source: Google Earth. 

 

The surveys were targeted at species groups which are considered to be at risk of direct negative interactions 

with wind turbines and/or those where the presence of turbines has the potential to result in negative impacts 

on their conservation status.   

During each survey session at a vantage point, the surveyor recorded the species, location, and flight direction 

for each sighting.  Additionally, the height of the individual(s) in relation to the height of the proposed wind 

turbines was recorded for the duration of the sighting using a system of three height bands: 

 Band 1: 0-10 m (Below height of proposed turbine blades) 

VP1 

VP2 
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 Band 2: 10-180 m (‘Precautionary’ height of  proposed turbine blades)
6
 

 Band 3: >180 m (Above height of proposed turbine blades) 

This data was then used to undertake collision risk modelling, where appropriate, to assess the risk of target 

species colliding with turbines. 

5.1.2 Ghadira SPA 
The methodology used here consisted of field surveys and also use of historical data collected from the 

reserve. 

5.1.2.1 Desk Study 

Records of all species recorded within Ghadira SPA were provided by Birdlife Malta (BLM). The data set 

provided contained daily maximum counts of all species recorded for the period 01 September 2009 to 31 

August 2011. 

5.1.2.2 Field Survey 

The field survey methodology was identical to that used for the Appropriate Assessment of the Rdum tal-

Madonna SPA.  The data set from this field survey was used to inform the Appropriate Assessment of ll-

Ghadira SPA. 

Additionally, as it was considered that raptors might be under sampled by the surveys undertaken by BLM to 

inform the data set provided within the desk study, a vantage point (VP) survey was undertaken within ll-

Ghadira in order to record the occurrence of diurnally migrating Annex 1 raptor species.  Surveys were 

undertaken from a single VP (see Figure 2) during autumn 2011 and spring 2012. 

 

 

Figure 2: Vantage point for avian observations at Ghadira SPA. Source: Google Earth. 

 

 
6 The actual turbine sweep zone is likely to extend 37-163 metres above the sea level. 
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5.1.3 Is-Simar SPA 

The methodology used here was similar to the one for the Ghadira SPA consisting of field surveys and also use 

of historical data collected from the reserve. 

5.1.3.1 Desk Study 

Records of all species logged within Is-Simar SPA were provided by Birdlife Malta (BLM). The data set provided 

contained daily maximum counts of all species recorded for the period 01 September 2009 to 31 August 2011. 

5.1.3.2 Field Survey 

The field survey methodology was identical to that used for the Appropriate Assessment of the Rdum tal-

Madonna and L-Ghadira SPAs.  The data set from this field survey was used to inform the Appropriate 

Assessment of Is-Simar SPA. 

Additionally, as it was considered that raptors might be under sampled by the surveys undertaken by BLM to 

inform the data set provided within the desk study, a vantage point (VP) survey was undertaken within Is-

Simar in order to record the occurrence of diurnally migrating Annex 1 raptor species.  Surveys were 

undertaken from a single VP (see: Figure 3) during autumn 2011 and spring 2012. 

 

 

Figure 3: Vantage point for avian observations at Simar SPA. Source: Google Earth. 

 

5.1.4 Kemmuna SPA 
The methodology used here was similar to the one for the Ghadira SPA and Simar SPA but included also a 

breeding bird survey on the island and a report about the current breeding populations of Cory’s and yelkouan 

Shearwaters  on Kemmuna.  
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5.1.4.1 Desk Study 

Records of all species recorded within the Kemmuna SPA were provided by Birdlife Malta (BLM). The data set 

provided contained daily maximum counts of all species recorded for the period 20 October 2009 to 10 May 

2011. 

A report written in 2012 regarding the seabird populations of Kemmuna provided data on the current breeding 

populations of Cory’s and yelkouan Shearwater
7
 

5.1.4.2 Field Survey 

5.1.4.2.1 Vantage Point Survey 

This data collected from the above mentioned vantage point surveys for Rdum tal-Madonna was also used in 

this case.  

A further vantage point survey was undertaken from a vantage point located on the South –East coast of 

Kemmuna during autumn 2011 and spring 2012 (see Figure 4).   

 

 

Figure 4: Vantage point for avian observations at Kemmuna SPA Source: Google Earth. 

The purpose of this survey was to try and identify any pattern of movement by Cory’s and yelkouan 

shearwater between the breeding colonies on Kemmuna and the area of the proposed development.  

Additionally records of all species recorded within the footprint of the proposed development were also 

recorded. 

 
7
 Borg J.J. (2012) Assessments of the Seabird Colonies present on the Kemmuna and its satellite islets (unpublished). 
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5.1.4.2.2 Breeding Bird Survey 

For the purposes of this study, Kemmuna was divided into 17 grid squares which cover the entirety of the 

island.  A transect was walked through each grid squared once between March 15th and April 15th and again 

between 15th May and 15th June. 

All species were recorded with the exception of feral / domestic pigeon of which there is a mix on the island 

and could not be assured which were completely feral, which were completely domesticated and which were 

semi-feral. 

For each species a ‘breeding evidence’ code was used following the criteria laid out by the EBCC (European 

Birds Census Council).  

5.2 Bats 
Remote detectors comprising Anabat II (Titley Electronics) frequency division bat detectors connected to 

ZCAIM (Titley Electronics) data recording units were used to continuously record bat activity over a year period 

(2010/2011) at three fixed locations as illustrated in Figure 5. 

Two Anabats were placed on peninsular locations located to the immediate west and south-west of the 

proposed wind farm site (at L-Ahrax tal-Mellieha within the Rdum tal-Madonna SAC and at Selmun 

respectively).  A third Anabat was located to the immediate east of Mellieha Bay within the Għadira SAC.   

 

Figure 5: Location of survey sites.  Source: Google Earth. 

5.2.1 Rdum tal-Madonna 
A single Anabat was placed at Rdum tal-Madonna on ten occasions between August 2010 and August 2011.  

The Anabat was placed on a small chapel as shown in Figure 6 with the viewshed shown in Figure 7.  This 

location was considered to be representative of the cliff top habitat found along the Rdum tal-Madonna SAC 

and was adjacent to the proposed offshore wind farm some 1.5 km to the north east. 
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Figure 6: Location of Anabat at Rdum tal-Madonna, shown by the red circle. 

 

 

Figure 7: Viewshed from the Anabat at Rdum tal-Madonna. 

 

5.2.2 Għadira 
A second Anabat was located on the roof of the Visitor’s Centre c. 6 m agl, within the east section of the 

Għadira Nature Reserve SAC (Figure 8 and Figure 9).  Bat activity was continuously recorded at Għadira for the 

period 30 August 2010 to 22 August 2011 (the dates concurrent with data collection at the other two sites).   
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Figure 8: Location of Anabat at Għadira (illustrated by red dot). 

 

 

Figure 9: Viewshed of Anabat at Għadira. 

5.2.3 Selmun 
A third Anabat was located on the roof of Selmun Palace Hotel (Figure 10), located on the Mellieha peninsula 

at Selmun c. 1 km from the coastline between August 2010 and April 2011. The Anabat was subsequently 

moved (due to the closure of the hotel) for the remaining survey periods c. 150 m south-west and located on 

the roof of Selmun Chapel (Figure 11).   
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Figure 10: Selmun Palace Hotel. 

 

 

Figure 11: Selmun Chapel. 

5.2.4 Kemmuna and Simar  
In addition to the aforementioned sites Anabat recording units were used to record bat activity between 

August and December 2011 at fixed locations as illustrated in Figure 12 and Figure 13 (hereafter referred to as 

Kemmuna and Simar). The dates of surveys were selected in part to correspond to the peak period of bat 

mortality indicated by Rydell et al 2010 (late summer/ autumn period).   
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Figure 12: Composite aerial photo showing Kemmuna sampling point. Source: Google Earth. 

 

 

Figure 13: Composite aerial photo showing Simar sampling point. Source: Google Earth. 

The Anabat on Kemmuna was placed on a cliff top location as shown in Figure 14.  This location was 

considered to be representative of the cliff-top habitat from which bats may migrate south towards Malta or 

north towards Gozo and Sicily. 
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Figure 14: Location of Anabat at Kemmuna SAC (note that the small bush was trimmed subsequent to this photo to reduce 
background noise clutter). 

 

A second Anabat was located on an observation hide to the south edge of the Simar Nature Reserve SAC 

(Figure 15).   

 

Figure 15: Location of Anabat at Simar. 
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5.2.5 Bat Call Analysis 

Anabats are triggered to record for 15 seconds once a high frequency is detected.  It is important to note that 

Anabats record “bat passes”, not individual bats.  One bat passing the detector once and calling 5 times, or 5 

bats passing the detector and each calling once would both be recorded and interpreted as 5 bat passes.   

All recordings were analysed by SLR ecologists experienced in bat recording interpretation and sound analysis, 

using AnalookW (Corben, 2006) software.  Several species present on Malta have calls which are of similar or 

overlapping frequency, duration and composition.  It is therefore not possible to separate common bent 

winged bat calls from soprano or common pipistrelle calls.    In addition, there is some overlap between Kuhl’s 

pipistrelle and Savi’s pipistrelle.  

 

5.3 Marine ecology  
The following suite of sampling techniques was deployed during the marine ecology baseline survey in the 

field: 

a) broad-brush, semi-quantitative benthic mapping survey 

b) pelagics survey  

c) sediment infaunal survey 

d) measurement of Posidonia oceanica replicate shoot density counts  

e) collection of replicate samples of Posidonia oceanica shoots 

The choice of sampling technique at different SCUBA diving sites was dictated by the geomorphology on site, 

with, for  example, collection of sediment samples for infaunal extraction and analyses being possible only at 

benthic sites characterised by at least a sample of sediment. 

The semi-quantitative benthic mapping survey was conducted mainly to ground-check the video footage 

gathered through deployment of the towed ROV. Such a survey was conducted by two scientific SCUBA divers 

who identified in situ macrobiotic assemblages and recorded the presence of the dominant floral and faunal 

species. Small samples from a restricted number of floral and faunal species were taken in order to enable ex-

situ identification. 

Marine benthic habitats will be classified according to the Palearctic / EUNIS system as aligned for the local 

scenario by Borg & Schembri (2004). Particular attention was paid to species listed in the schedules or annexes 

of local and/or regional conservation legislation, including LN 311 of 2006, the Habitats Directive and the 

SPABIM Protocol, and/or in the Red Data Book for the Maltese Islands.  

During the pelagics survey, the presence of pelagic (ichthyofauna and gelatinous plankton mainly) was 

recorded, with notes on the shoaling or otherwise and the frequency of fish species observed being compiled 

too.  

A 10cm-diameter corer was used to collect soft sediment samples for infaunal organisms. Since the corer was 

inserted in the substratum to a maximum depth of 15cm, 43.1cm
3 

of sediment were collected at each sampling 

station. 3 replicate samples were collected from a number of separate infralittoral mobile sediment locations. 

The geographical location of the sediment-collection stations is given in Figure 16. The sampling points 
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corresponded to either the position of the originally proposed 19 wind turbines or to locations dominated by 

biocoenoses of ‘bare’/unvegetated sediment. Sediment samples for further laboratory grain-size analysis were 

also collected from the same locations (Figure 17). 

 

 

Figure 16: Location of the different SCUBA diving survey sampling stations. 

A 0.25m
2
 quadrat was deployed in the field in order to measure shoot density for Posidonia oceanica. Three 

replicate counts were made at each sampling station, with each replicate sample being at least 25m distant 

from the previous replicate sample.  

In addition, a number of Posidonia oceanica-specific descriptors/metrics were determined ex situ, in the 

laboratory, using the shoots collected during the field marine ecology survey.  
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Figure 17: The sediment-collection exercise. 

Out of the twenty-six SCUBA diving locations, twenty were located within the Area of Study, whilst six fell 

outside the confines of such an area. Such a scenario was premeditated in order to ensure as broad a coverage 

and characterisation of benthic habitats as possible during the marine ecology survey. 

Proviso: Successive alternative layouts of the wind turbines with different geometries were made available to 

the consultant at a later stage, when the SCUBA diving survey was nearing its completion, and thus infralittoral 

macrobiotic assemblages at any alternative wind turbine positions proposed by the client could not be directly 

described through SCUBA diving surveys but solely through ROV sampling. 

In addition to the ecological surveying techniques deployed by the marine biology consultant, reference was 

also made to the output of the following two remote sensing techniques, conducted in parallel to the marine 

ecology survey during the same period of study: 

a) benthic habitat mapping through operation of an underwater Remotely Operated Vehicle (ROV) along 

a number of transects, the geographical location of which was chosen so as to ensure the full 

coverage of the Area of Study specified within the Terms of Reference (ToR) for this project. A total of 

30 hours of ROV footage was viewed in order to characterise the infralittoral benthic assemblages 

within the Area of Study and condense these in a single benthic habitat map;  

b) side-scan sonar survey of the same Area of Study  

The ROV was towed along a series of transects parallel and normal to each other, as shown in Figure 18, in 

order to ensure full coverage of the marine area to be surveyed. A Tracklink locater system was used to ensure 

that the location of the ROV was also recorded.  Video footage from the ROV, as well as representative (of 

different seabed typologies) still images from the same footage, were extracted.  
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Figure 18: Transects deployed during the ROV survey 
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6.0 RESULTS 

6.1 Avian 

6.1.1 Rdum tal-Madonna SPA 
Table 6 below lists all Annex 1 species recorded during the field surveys along with records of all species listed 

in the Rdum tal-Madonna SPA data sheet. The table also includes the following for each species: 

 conservation status; 

 occurrence/likely occurrence at Rdum-tal Madonna and; 

 level of occurrence during field surveys. 

 

Table 6: Annex 1 Species recorded during Field Surveys in relation to Rdum tal-Madonna SPA 

Common Name Scientific Name 

Rdum tal 

Madonna 

Status 

Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Audouin’s gull Larus audouinii 

Has 

potential to 

occur on 

SPA in 

spring and 

Autumn 

Occurs on 

passage  

Annex 1  / Near 

threatened 

Individuals 

recorded on 

five occasions 

Black kite Milvus migrans 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on 

migration 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single 

occasion 

Black stork Ciconia nigra 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single 

occasion 
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Common Name Scientific Name 

Rdum tal 

Madonna 

Status 

Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Black tern Chlidonias nigra 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

A party of four 

birds recorded 

on a single 

occasion 

Black-winged 

stilt 

Himantopus 

himantopus 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage, First 

breeding pair 

recorded in 

2011 

Annex 1 / Least 

concern 

A single 

record of a 

flock of 30 

birds 

Caspian tern Sterna caspia 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

Individuals 

recorded on 

two occasions 

Cory’s 

shearwater 

Calonectris 

diomedea 

10 – 15 

breeding 

pairs 

ca 5000  

breeding pairs 

Birds Directive 

Annex 1 / Least 

concern 

Recorded 

frequently 

between 

October 2010 

and April 

2011. Usually 

recorded in 

small 

numbers in 

rafts fewer 

than 25 birds, 

however 

occasionally 

recorded in 

rafts of up to 

150 birds.  
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Common Name Scientific Name 

Rdum tal 

Madonna 

Status 

Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Eleonora’s falcon Falco eleonorae 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on 

migration. 

The existing 

cliffs 

represent 

suitable 

breeding 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single 

occasion 

Eurasian 

Spoonbill 

Platalea 

leucorodia 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single 

occasion 

Ferruginous 

duck 
Aythya nyroca 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Near 

threatened 

Two records: 

One of an 

individual and 

one flock of 

25 birds 

Golden plover Pluvialis apricaria  

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single 

occasion 

Great egret 

(Great white 

egret/heron) 

Egretta alba 

(Ardea alba) 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

Five records: 

two of 

individuals 

and three 

flocks of 

between 12 

and 20 birds 
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Common Name Scientific Name 

Rdum tal 

Madonna 

Status 

Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Honey buzzard Pernis aporvoris 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on 

migration 

Occurs on 

passage 

Annex 1 / Least 

concern 

11 records of 

Individuals 

and parties of 

up to nine 

birds 

Lesser kestrel Falco naumanni 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on 

migration 

Occurs on 

passage 

Annex 1 / 

Vulnerable 

Eight records 

of individuals 

and parties of 

up to three 

birds 

Little egret Egretta garzetta 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage, one 

breeding pair 

recorded in 

2007, 2010, 

2011and 2012. 

Annex 1 / Least 

concern 

Eighteen 

records of 

individuals 

and flocks of 

up to 21 birds 

Marsh harrier Circus aeruginosus 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

76 records 

usually of 

individuals but 

occasionally in 

parties of up 

to eight birds.  

A flock of 20 

birds was also 

recorded 

Mediterranean 

gull 

Larus 

melanocephalus 

Has 

potential to 

occur on 

SPA during 

the winter 

Wintering 

species 

Annex 1 / Least 

concern 

31 records of 

individuals 

and flocks of 

up to 28 birds 
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Common Name Scientific Name 

Rdum tal 

Madonna 

Status 

Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Montagu’s 

harrier 
Circus pygargus 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on 

migration 

Occurs on 

passage 

Annex 1 / Least 

concern 

Five records 

of individuals 

Night heron 
Nycticorax 

nycticorax 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

Seven records 

of individuals 

and flocks of 

up to 20 birds 

Osprey Pandion haliaetus 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

Two records 

of individuals 

Pallid harrier Circus macrourus 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on 

migration 

Occurs on 

passage 

Annex 1 / Near 

threatened 

An individual 

recorded on a 

single 

occasion 
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Common Name Scientific Name 

Rdum tal 

Madonna 

Status 

Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Peregrine Falco peregrinus 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on 

migration. 

The existing 

cliffs 

represent 

suitable 

breeding 

habitat, and 

recent 

breeding by 

a single pair 

has 

occurred in 

Malta 

Occurs on 

passage/small 

breeding 

population (1 

pair) present. 

Annex 1 / Least 

concern 

Six records of 

individuals; 

survey data 

suggests that 

there is a 

breeding pair 

in the local 

area but 

outwith the 

Rdum-tal 

Madonna site. 

Purple heron Ardea purpurea 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / least 

concern 

Six records of 

individuals 

and flocks of 

up to 20 birds 

Red-footed 

falcon 
Falco vespertinus 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on 

migration 

Occurs on 

passage 

Annex 1 / Near 

threatened 

An individual 

recorded on a 

single 

occasion 

Ruff 
Philomachus 

pugnax 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

A flock of ten 

birds recorded 

on a single 

occasion 
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Common Name Scientific Name 

Rdum tal 

Madonna 

Status 

Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Sandwich tern 
Sterna 

sandvicensis 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

20 records of 

individuals 

and parties of 

up to seven 

birds 

Short-toed lark 
Calandrella 

brachydactyla 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on passage. 

Suitable 

breeding 

habitat is 

also 

present 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

and a flock of 

17 birds 

recorded. 

Slender billed 

gull 
Larus genei 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on 

migration 

Occurs on 

passage 

Annex 1 / Least 

concern 

Seven records 

of individuals 

and flocks of 

up to 19 birds 

Squacco heron Ardeola ralloidies 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

One individual 

recorded on a 

single 

occasion 

Stone curlew 
Burhinus 

oedicnemus 

Has 

potential to 

use SPA as 

a staging 

post whilst 

on passage. 

Suitable 

breeding 

habitat is 

also 

present 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single 

occasion 
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Common Name Scientific Name 

Rdum tal 

Madonna 

Status 

Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Tawny pipit Anthus campestris 

Has 

potential to 

occur on 

SPA on 

passage.  

Suitable 

breeding 

habitat for 

this species 

is also 

present 

within the 

SPA 

Occurs on 

passage, Two 

breeding pairs 

recorded in 

2011 

Annex 1 / Least 

concern 

Four records 

of individuals 

Wood sandpiper Tringa glareola 

Unlikely to 

occur due 

to lack of 

suitable 

habitat 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single 

occasion 

Yelkouan 

shearwater 
Puffinus yelkouan 

ca 500 

breeding 

pairs 

1,190 to 1,680 

breeding pairs 

Birds Directive 

Annex 1 / Near 

threatened 

Recorded 

frequently 

between Aug 

and Oct 2010 

and from Feb 

to July 2011. 

Numbers of 

birds recorded 

were highly 

variable from 

records of 

individuals to 

rafts of up to 

205 birds. 

 

6.1.2 L-Ghadira SPA 

6.1.2.1 Desk study 

The data set provided by BLM was extensive, containing nearly 17,000 records of around 180 species.  Table 7 

lists the Annex 1 species recorded within the desk study data along with an indication of the level of 

occurrence of each species within ll-Ghadira SPA. 
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Table 7: Annex 1 Species recorded within the Desk Study Data for Ghadira SPA 

Species Scientific Name 
Number of 

records 
Average count Maximum count 

Audouins’s gull Larus audouinii 4 1.25 2 

Avocet 
Recurvirostra 

avosetta 
4 1.25 2 

Black kite Milvus migrans 7 1 1 

Black stork Ciconia nigra 1 1 1 

Black tern Childonias niger 1 1 1 

Black-winged stilt 
Himantopus 

himantopus 
219 4.11 23 

Caspian tern Sterna caspia 3 2 4 

Collard flycatcher Ficedula albicollis 25 2.2 10 

Collard pratincole Glareola pratincola 1 1 1 

Common crane Grus grus 7 12.2 26 

Common kingfisher Alcedo atthis 451 1.56 5 

Dartford warbler Sylvia undata 1 1 1 

Eleonora’s falcon Falco eleonorae 8 1.38 3 

Eurasian spoonbill Platalea leucorodia 16 5.56 52 

Ferruginous duck Aythya nyroca 50 1.62 2 

Glossy ibis Plegadis falcinellus 7 1 1 

Golden plover Pluvialis apricaria 2 1.5 2 

Great egret Egretta alba 11 3.55 22 

Gull-billed tern Sterna nilotica 4 1 1 

Hen harrier Circus cinclus 1 1 1 

Honey buzzard Pernis apivorus 38 8.76 102 
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Species Scientific Name 
Number of 

records 
Average count Maximum count 

Kentish plover 
Charadrius 

alexandrinus 
50 1 1 

Lesser kestrel Falco naumanni 9 3.33 12 

Little bittern Ixobrychus minutus 7 1 1 

Little crake Porzana parva 3 1 1 

Little egret Egretta garzetta 387 4.51 67 

Little tern Sterna albifrons 1 1 1 

Marsh harrier Circus aeruginosus 69 5.34 55 

Mediterranean gull 
Larus 

melanocephalus 
22 3.23 19 

Montagu’s harrier Circus pygargus 6 1.33 2 

Moustached warbler 
Acrocephalus 

melanopogon 
1 1 1 

Night heron Nycticorax nycticorax 54 4.80 50 

Osprey Pandion haliaetus 6 1.17 2 

Pallid harrier Circus macrourus 6 1 1 

Peregrine Falco peregrinus 3 1 1 

Purple heron Ardea purpurea 49 2.18 14 

Red–footed falcon Falco vespertinus 5 1.6 4 

Ruff Philomachus pugnax 223 2.16 27 

Sandwich tern Sterna sandvicensis 12 2.58 5 

Semi-collard 

flycatcher 

Ficedula 

semitorquata 
6 1.5 3 

Short-toed lark 
Calandrella 

brachydactyla 
11 1.55 4 

Slender-billed gull Larus genei 5 2.2 6 



 APPROPRIATE ASSESSMENT        

Page | 35  

 

Species Scientific Name 
Number of 

records 
Average count Maximum count 

Spotted crake Porzana porzana 4 1 1 

Squacco heron Ardeola ralloides 59 1.95 7 

Stone-curlew Burhinus oedicnemus 1 1 1 

Tawny pipit Anthus campestris 8 1 1 

Whiskered tern Childonias hybrid 12 1 1 

White stork Ciconia ciconia 3 100 189 

Wood sandpiper Tringa glareola 234 3.1 70 

 

6.1.2.2 Field Surveys 

6.1.2.2.1 Vantage Point Surveys 

Table 8 below lists all Annex 1 species recorded during the vantage point surveys overlooking the footprint of 

the proposed development.  The table also includes the following for each species: 

 conservation status; and 

 level of occurrence during field surveys. 

 

 
Table 8: Annex 1 Species recorded during the Vantage Point Surveys in relation to Simar SPA 

Common 

Name 
Scientific Name 

L-Ghadira 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Audouin’s gull Larus audouinii 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1  / Near 

threatened 

Individuals 

recorded on five 

occasions 

Black kite Milvus migrans 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single occasion 

Black stork Ciconia nigra 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single occasion 
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Common 

Name 
Scientific Name 

L-Ghadira 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Black tern Chlidonias nigra 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

A party of four 

birds recorded on 

a single occasion 

Black-winged 

stilt 

Himantopus 

himantopus 

Uses SPA as 

staging post 

on passage.  

First 

breeding 

pair for 

Malta 

recorded in 

2011. 

Occurs on 

passage, First 

breeding pair 

recorded in 

2011 

Annex 1 / Least 

concern 

A single record of 

a flock of 30 birds 

Caspian tern Sterna caspia 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

Individuals 

recorded on two 

occasions 

Cory’s 

shearwater 

Calonectris 

diomedia 

Does not 

occur on SPA 

due to 

unsuitable 

habitat 

ca 5000  

breeding pairs 

Birds Directive 

Annex 1 / Least 

concern 

Recorded 

frequently 

between October 

2010 and April 

2011. Usually 

recorded in small 

numbers in rafts 

fewer than 25 

birds, however 

occasionally 

recorded in rafts 

of up to 150 

birds. 

Eleonora’s 

falcon 
Falco eleonorae 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single occasion 

Eurasian 

Spoonbill 

Platalea 

leucorodia 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single occasion 

Ferruginous 

duck 
Aythya nyroca 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Near 

threatened 

Two records: One 

of an individual 

and one flock of 

25 birds 
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Common 

Name 
Scientific Name 

L-Ghadira 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Golden plover 
Pluvialis 

apricaria 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single occasion 

Great egret 
Egretta alba 

(Ardea alba) 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

Five records: two 

of individuals and 

three flocks of 

between 12 and 

20 birds 

Honey buzzard Pernis aporvoris 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

11 records of 

Individuals and 

parties of up to 

nine birds 

Lesser kestrel Falco naumanni 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / 

Vulnerable 

Eight records of 

individuals and 

parties of up to 

three birds 

Little egret Egretta garzetta 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage, one 

breeding pair 

recorded in 

2007, 2010 and 

2011. 

Annex 1 / Least 

concern 

Eighteen records 

of individuals and 

flocks of up to 21 

birds 

Marsh harrier 
Circus 

aeruginosus 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

76 records usually 

of individuals but 

occasionally in 

parties of up to 

eight birds.  A 

flock of 20 birds 

was also recorded 

Mediterranean 

gull 

Larus 

melanocephalus 

Uses SPA as 

staging post 

on passage 

Wintering 

species 

Annex 1 / Least 

concern 

31 records of 

individuals and 

flocks of up to 28 

birds 

Montagu’s 

harrier 
Circus pygargus 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

Five records of 

individuals 
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Common 

Name 
Scientific Name 

L-Ghadira 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Night heron 
Nycticorax 

nycticorax 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

Seven records of 

individuals and 

flocks of up to 20 

birds 

Osprey 
Pandion 

haliaetus 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

Two records of 

individuals 

Pallid harrier 
Circus 

macrourus 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Near 

threatened 

An individual 

recorded on a 

single occasion 

Peregrine Falco peregrinus 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage/small 

breeding 

population (1 

pair) present. 

Annex 1 / Least 

concern 

Six records of 

individuals; 

survey data 

suggests that 

there is a 

breeding pair in 

the local area but 

outwith the 

Rdum-tal 

Madonna site. 

Purple heron Ardea purpurea 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / least 

concern 

Six records of 

individuals and 

flocks of up to 20 

birds 

Red-footed 

falcon 

Falco 

vespertinus 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Near 

threatened 

An individual 

recorded on a 

single occasion 

Ruff 
Philomachus 

pugnax 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

A flock of ten 

birds recorded on 

a single occasion 

Sandwich tern 
Sterna 

sandvicensis 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

20 records of 

individuals and 

parties of up to 

seven birds 
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Common 

Name 
Scientific Name 

L-Ghadira 

Status 
Maltese Status 

European/Global 

conservation 

Status 

Occurrence 

during field 

surveys 

Short-toed lark 
Calandrella 

brachydactyla 

Uses SPA as 

a staging 

post on 

passage 

Occurs on 

passage 

Annex 1 / Least 

Concern 

An individual and 

a flock of 17 birds 

recorded 

Slender billed 

gull 
Larus genei 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

Seven records of 

individuals and 

flocks of up to 19 

birds 

Squacco heron 
Ardeola 

ralloidies 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single occasion 

Stone curlew 
Burhinus 

oedicnemus 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

An individual 

recorded on a 

single occasion 

Tawny pipit 
Anthus 

campestris 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage, Two 

breeding pairs 

recorded in 

2011 

Annex 1 / Least 

concern 

Four records of 

individuals 

Wood 

sandpiper 
Tringa glareola 

Uses SPA as 

staging post 

on passage 

Occurs on 

passage 

Annex 1 / Least 

concern 

Recorded on 

three occasions 

on flocks of 9, 18 

and 40 birds 

Yelkouan 

shearwater 

Puffinus 

yelkouan 

Does not 

occur on SPA 

due to 

unsuitable 

habitat 

1,190 to 1,680 

breeding pairs 

Birds Directive 

Annex 1 / Near 

threatened 

Recorded 

frequently 

between Aug and 

Oct 2010 and 

from Feb to July 

2011. Numbers of 

birds recorded 

were highly 

variable from 

records of 

individuals to 

rafts of up to 205 

birds. 
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6.1.2.2.2 Raptor Surveys 

Table 9 lists all records of Annex 1 raptors recorded during the additional raptor surveys undertaken within ll-

Ghadira SPA. 

 
Table 9: Annex 1 Raptor Records from Ghadira SPA 

Common Name Scientific Name Occurrence during field surveys 

Honey buzzard Pernis apivorus 
Two records of two birds in quick 

succession on 28 September 

Lesser kestrel Falco naumanni 
Two individuals recorded on 07 March 

2012 

Marsh harrier Circus aeruginosus 

Four records of individuals and small 

parties of up to five birds recorded on 

28 September 2011.  Single individuals 

recorded in April and May 2012 

Montagu’s harrier Circus pygargus 
A single female recorded on 1 May 

2012 

 

6.1.3 Is-Simar SPA 

6.1.3.1 Desk study 

The data set provided by BLM was extensive, containing over 12,000 records of around 150 species.  Table 10 

lists the Annex 1 species recorded within the desk study data along with an indication of the level of 

occurrence of each species within ls-Simar SPA. 

Table 10: Annex 1 Species recorded within the Desk Study Data for Simar SPA 

Species Scientific Name 
Number of 

records 
Average count Maximum count 

Black kite Milvus migrans 7 1 1 

Black stork Ciconia nigra 1 1 1 

Black-winged stilt 
Himantopus 

himantopus 
23 1.86 3 

Caspian tern Sterna caspia 1 1 1 

Common kingfisher Alcedo atthis 189 1.59 4 

Dartford warbler Sylvia undata 1 1 1 

Eleonora’s falcon Falco eleonorae 1 1 1 

Eurasian bittern Botaurus stellaris 1 1 1 

Eurasian spoonbill Platalea leucorodia 2 1 1 

European nightjar 
Caprimulgus 

europaeus 
2 1 1 
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Species Scientific Name 
Number of 

records 
Average count Maximum count 

European roller Cracias garrulus 4 1.5 3 

Ferruginous duck Aythya nyroca 21 1 1 

Glossy ibis Plegadis falcinellus 3 1 1 

Golden plover Pluvialis apricaria 4 1 1 

Great egret Egretta alba 7 1.86 5 

Great snipe Gallinago media 4 1.5 2 

Honey buzzard Pernis apivorus 37 19 480 

Lesser kestrel Falco naumanni 12 2.58 15 

Little bittern Ixobrychus minutus 48 1.23 3 

Little crake Porzana parva 34 1.14 3 

Little egret Egretta garzetta 103 3.42 14 

Marsh harrier Circus aeruginosus 72 3.47 40 

Mediterranean gull 
Larus 

melanocephalus 
10 5.1 20 

Montagu’s harrier Circus pygargus 11 3 15 

Moustached warbler 
Acrocephalus 

melanopogon 
82 1.26 2 

Night heron Nycticorax nycticorax 54 4.80 50 

Osprey Pandion haliaetus 1 1 1 

Purple heron Ardea purpurea 34 3.35 32 

Purple swamphen Porphyrio porphyrio 5 1 1 

Red-breasted 

flycatcher 
Ficedula parva 4 1 1 

Red–footed falcon Falco vespertinus 5 1.6 4 

Ruff Philomachus pugnax 223 2.16 27 

Sandwich tern Sterna sandvicensis 12 2.58 5 

Semi-collard 

flycatcher 

Ficedula 

semitorquata 
6 1.5 3 

Short-toed lark 
Calandrella 

brachydactyla 
11 1.55 4 

Slender-billed gull Larus genei 5 2.2 6 

Spotted crake Porzana porzana 4 1 1 

Squacco heron Ardeola ralloides 59 1.95 7 

Stone-curlew Burhinus oedicnemus 1 1 1 

Tawny pipit Anthus campestris 8 1 1 

Whiskered tern Childonias hybrid 12 1 1 

White stork Ciconia ciconia 3 100 189 

Wood sandpiper Tringa glareola 234 3.1 70 

 

Table 11 below lists all Annex 1 species recorded during the vantage point surveys of the footprint of the 

proposed development. The table also includes the following for each species: 

 conservation status; 

 level of occurrence during field surveys. 
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Table 11: Annex 1 Species recorded during the Field Surveys in relation to Simar SPA 

Common 
Name 

Scientific Name 
Is-Simar 
Status 

Maltese Status 
European/Global 

conservation 
Status 

Occurrence 
during field 

surveys 

Audouin’s gull Larus audouinii 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1  / Near 
threatened 

Individuals 
recorded on five 

occasions 

Black kite Milvus migrans 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Black stork Ciconia nigra 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Black tern Chlidonias nigra 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

A party of four 
birds recorded on 
a single occasion 

Black-winged 
stilt 

Himantopus 
himantopus 

Uses SPA as a 
staging post 
on passage.  

Breeding 
attempts 

recorded in 
2009 and 
2010, but 

success not 
confirmed 

Occurs on 
passage, First 
breeding pair 
recorded in 

2011 

Annex 1 / Least 
concern 

A single record of 
a flock of 30 birds 

Caspian tern Sterna caspia 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

Individuals 
recorded on two 

occasions 

Cory’s 
shearwater 

Calonectris 
diomedia 

Does not 
occur on site 

due to 
unsuitable 

habitat 

ca 5000  
breeding pairs 

Birds Directive 
Annex 1 / Least 

concern 

Recorded 
frequently 

between October 
2010 and April 
2011. Usually 

recorded in small 
numbers in rafts 

fewer than 25 
birds, however 

occasionally 
recorded in rafts 

of up to 150 
birds. 

Eleonora’s 
falcon 

Falco eleonorae 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Eurasian 
Spoonbill 

Platalea 
leucorodia 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Ferruginous 
duck 

Aythya nyroca 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Near 
threatened 

Two records: One 
of an individual 
and one flock of 

25 birds 
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Common 
Name 

Scientific Name 
Is-Simar 
Status 

Maltese Status 
European/Global 

conservation 
Status 

Occurrence 
during field 

surveys 

Golden plover 
Pluvialis 
apricaria 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Great egret 
Egretta alba 
(Ardea alba) 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

Five records: two 
of individuals and 

three flocks of 
between 12 and 

20 birds 

Honey buzzard Pernis aporvoris 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

11 records of 
Individuals and 
parties of up to 

nine birds 

Lesser kestrel Falco naumanni 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / 
Vulnerable 

Eight records of 
individuals and 
parties of up to 

three birds 

Little egret Egretta garzetta 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage, one 
breeding pair 
recorded in 

2007, 2010 and 
2011. 

Annex 1 / Least 
concern 

Eighteen records 
of individuals and 
flocks of up to 21 

birds 

Marsh harrier 
Circus 

aeruginosus 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

76 records 
usually of 

individuals but 
occasionally in 
parties of up to 
eight birds.  A 

flock of 20 birds 
was also 
recorded 

Mediterranean 
gull 

Larus 
melanocephalus 

Uses SPA as a 
staging post 
on passage 

Wintering 
species 

Annex 1 / Least 
concern 

31 records of 
individuals and 

flocks of up to 28 
birds 

Montagu’s 
harrier 

Circus pygargus 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

Five records of 
individuals 

Night heron 
Nycticorax 
nycticorax 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

Seven records of 
individuals and 

flocks of up to 20 
birds 

Osprey 
Pandion 
haliaetus 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

Two records of 
individuals 

Pallid harrier 
Circus 

macrourus 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Near 
threatened 

An individual 
recorded on a 
single occasion 
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Common 
Name 

Scientific Name 
Is-Simar 
Status 

Maltese Status 
European/Global 

conservation 
Status 

Occurrence 
during field 

surveys 

Peregrine Falco peregrinus 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage/small 

breeding 
population (1 
pair) present. 

Annex 1 / Least 
concern 

Six records of 
individuals; 
survey data 

suggests that 
there is a 

breeding pair in 
the local area but 

outwith the 
Rdum-tal 

Madonna site. 

Purple heron Ardea purpurea 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / least 
concern 

Six records of 
individuals and 

flocks of up to 20 
birds 

Red-footed 
falcon 

Falco 
vespertinus 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Near 
threatened 

An individual 
recorded on a 
single occasion 

Ruff 
Philomachus 

pugnax 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

A flock of ten 
birds recorded on 
a single occasion 

Sandwich tern 
Sterna 

sandvicensis 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

20 records of 
individuals and 
parties of up to 

seven birds 

Short-toed lark 
Calandrella 

brachydactyla 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual and 
a flock of 17 birds 

recorded 

Slender billed 
gull 

Larus genei 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

Seven records of 
individuals and 

flocks of up to 19 
birds 

Squacco heron 
Ardeola 

ralloidies 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Stone curlew 
Burhinus 

oedicnemus 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Tawny pipit 
Anthus 

campestris 

Uses SPA as a 
staging post 
on passage 

Occurs on 
passage, Two 
breeding pairs 

recorded in 
2011 

Annex 1 / Least 
concern 

Four records of 
individuals 

Wood 
sandpiper 

Tringa glareola 
Uses SPA as a 
staging post 
on passage 

Occurs on 
passage 

Annex 1 / Least 
concern 

Recorded on 
three occasions 

on flocks of 9, 18 
and 40 birds 
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Common 
Name 

Scientific Name 
Is-Simar 
Status 

Maltese Status 
European/Global 

conservation 
Status 

Occurrence 
during field 

surveys 

Yelkouan 
shearwater 

Puffinus 
yelkouan 

Does not 
occur on site 

due to 
unsuitable 

habitat 

1,190 to 1,680 
breeding pairs 

Birds Directive 
Annex 1 / Near 

threatened 

Recorded 
frequently 

between Aug and 
Oct 2010 and 

from Feb to July 
2011. Numbers 

of birds recorded 
were highly 

variable from 
records of 

individuals to 
rafts of up to 205 

birds. 

 

Table 12 lists the Annex 1 raptor species recorded during the raptor vantage point surveys undertaken within 

Is-Simar SPA along with a summary of the records recorded. 

 
Table 12: Annex 1 Raptors recorded during VP surveys within Is-Simar 

Species Scientific Name Summary 

Honey buzzard Pernis apivorus 

Seven records of individuals and 
small parties of up to three birds, 
with a flock of 13 birds recorded 

on 23 September 2011. 

Lesser kestrel Falco naumanni 
A single record of a individual on 

25 April 2012 

Marsh harrier Circus aeruginosus 
Individuals recorded on four 

occasions, with a single record of 
four birds recorded. 

Montagu’s harrier Circus pygargus 
A single record of an individual on 

25 April 2012 

 

6.1.4 Kemmuna SPA 

6.1.4.1 Desk Study Data 

The data set provided by BLM was extensive, containing nearly 2000 records of at least 117 species.  Table 13 

lists the Annex 1 species recorded within the desk study data along with an indication of the level of 

occurrence of each species within the Kemmuna SPA. 
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Table 13: Annex 1 Species recorded within the Desk Study Data for Kemmuna SPA 

Species Scientific Name 
Number of 

records 
Average count Maximum count 

Audouin’s Gull Larus audouinii 1 1 1 

Bittern Botaurus stellaris 1 1 1 

Black kite Milvus migrans 11 1.45 5 

Caspian tern Sterna caspia 1 1 1 

Collard flycatcher Ficedula albicollis 16 5.75 25 

Cory’s shearwater Calonectris diomedia 10 16 50 

Dotterel Eudromias morinellus 1 1 1 

Eleonora’s falcon Falco eleonorae 7 1.29 2 

Eurasian spoonbill Platalea leucorodia 2 1.5 2 

European nightjar 
Caprimulgus 

europaeus 
22 1.41 3 

European roller Coracias garrulus 3 1 1 

Great egret Egretta alba 1 2 2 

Honey buzzard Pernis apivorus 16 71.81 600 

Kingfisher Alcedo atthis 1 1 1 

Lesser kestrel Falco naumanni 12 4.67 30 

Little egret Egretta garzetta 14 5.07 21 

Marmora’s warbler Sylvia sarda 3 1 1 

Marsh harrier Circus aeruginosus 49 5.57 30 

Montagu’s harrier Circus pygargus 17 2.65 13 

Night heron Nycticorax nycticorax 10 6.8 40 

Osprey Pandion haliaetus 1 1 1 

Pallid harrier Circus macrourus 6 1.67 5 

Peregrine Falco peregrinus 13 1.08 2 

Purple heron Ardea purpurea 4 3 8 

Red–footed falcon Falco vespertinus 7 2.29 10 

Short-toed lark 
Calandrella 

brachydactyla 
36 4.19 13 

Slender-billed gull Larus genei 1 1 1 

Stone-curlew Burhinus oedicnemus 1 1 1 

Tawny pipit Anthus campestris 24 4.5 20 

Wood sandpiper Tringa glareola 3 14.33 41 

Yelkouan shearwater Puffinus yelkouan 2 10 15 

The sea bird report contained recent breeding colony population estimates for both Cory’s and yelkouan 

shearwater up to 2011
8
.  The breeding colony estimates are as follows: 

» Cory’s shearwater – 40-60 breeding pairs 

» yelkouan shearwater – 75–85 breeding pairs (approximately 0.5% of the global population) 

 
8 Borg J.J. (2012) Assessments of the Seabird Colonies present on the Kemmuna and its satellite islets (unpublished). 
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6.1.4.2 Field data 

6.1.4.2.1 Vantage Point Surveys 

Table 14 below lists all Annex 1 species recorded during the vantage point surveys of the footprint of the 

proposed development. The table also includes the following for each species: 

 conservation status; 

 occurrence/likely occurrence on Kemmuna and; 

 level of occurrence during field surveys. 

 

 
Table 14: Annex 1 Species recorded during the Field Surveys in relation to Kemmuna SPA 

Common 
Name 

Scientific Name 
Kemmuna 

Status 
Maltese 
Status 

European/Global 
conservation 

Status 

Occurrence 
during field 

surveys 

Audouin’s gull Larus audouinii 

Has potential to 
occur on SPA in 

spring and 
Autumn 

Occurs on 
passage 

Annex 1  / Near 
threatened 

Individuals 
recorded on five 

occasions 

Black kite Milvus migrans 

Has potential to 
use SPA as a 
staging post 

whilst on 
migration 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Black stork Ciconia nigra 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Black tern Chlidonias nigra 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

A party of four 
birds recorded on 
a single occasion 

Black-winged 
stilt 

Himantopus 
himantopus 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage, First 
breeding pair 
recorded in 

2011 

Annex 1 / Least 
concern 

A single record of 
a flock of 30 birds 

Caspian tern Sterna caspia 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

Individuals 
recorded on two 

occasions 
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Common 
Name 

Scientific Name 
Kemmuna 

Status 
Maltese 
Status 

European/Global 
conservation 

Status 

Occurrence 
during field 

surveys 

Cory’s 
shearwater 

Calonectris 
diomedea 

10 – 15 
breeding pairs 

ca 5000  
breeding 

pairs 

Birds Directive 
Annex 1 / Least 

concern 

Recorded 
frequently 

between October 
2010 and April 
2011. Usually 

recorded in small 
numbers in rafts 

fewer than 25 
birds, however 

occasionally 
recorded in rafts 

of up to 150 birds. 

Eleonora’s 
falcon 

Falco eleonorae 

Has potential to 
use SPA as a 
staging post 

whilst on 
migration. The 
existing cliffs 

represent 
suitable 
breeding 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Eurasian 
Spoonbill 

Platalea 
leucorodia 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Ferruginous 
duck 

Aythya nyroca 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Near 
threatened 

Two records: One 
of an individual 
and one flock of 

25 birds 

Golden plover 
Pluvialis 
apricaria 

Unlikely to 
breed due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Great egret 
Egretta alba 
(Ardea alba) 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

Five records: two 
of individuals and 

three flocks of 
between 12 and 

20 birds 

Honey buzzard Pernis apivorus 

Has potential to 
use SPA as a 
staging post 

whilst on 
migration 

Occurs on 
passage 

Annex 1 / Least 
concern 

11 records of 
Individuals and 
parties of up to 

nine birds 

Lesser kestrel Falco naumanni 

Has potential to 
use SPA as a 
staging post 

whilst on 
migration 

Occurs on 
passage 

Annex 1 / 
Vulnerable 

Eight records of 
individuals and 
parties of up to 

three birds 
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Common 
Name 

Scientific Name 
Kemmuna 

Status 
Maltese 
Status 

European/Global 
conservation 

Status 

Occurrence 
during field 

surveys 

Little egret 
Egretta 
garzetta 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage, one 
breeding pair 
recorded in 
2007, 2010 
and 2011. 

Annex 1 / Least 
concern 

Eighteen records 
of individuals and 
flocks of up to 21 

birds 

Marsh harrier 
Circus 

aeruginosus 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

76 records usually 
of individuals but 

occasionally in 
parties of up to 
eight birds.  A 

flock of 20 birds 
was also recorded 

Mediterranean 
gull 

Larus 
melanocephalus 

Has potential to 
occur on SPA 

during the 
winter 

Wintering 
species 

Annex 1 / Least 
concern 

31 records of 
individuals and 

flocks of up to 28 
birds 

Montagu’s 
harrier 

Circus pygargus 

Has potential to 
use SPA as a 
staging post 

whilst on 
migration 

Occurs on 
passage 

Annex 1 / Least 
concern 

Five records of 
individuals 

Night heron 
Nycticorax 
nycticorax 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

Seven records of 
individuals and 

flocks of up to 20 
birds 

Osprey 
Pandion 
haliaetus 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

Two records of 
individuals 

Pallid harrier 
Circus 

macrourus 

Has potential to 
use SPA as a 
staging post 

whilst on 
migration 

Occurs on 
passage 

Annex 1 / Near 
threatened 

An individual 
recorded on a 
single occasion 

Peregrine 
Falco 

peregrinus 

Has potential to 
use SPA as a 
staging post 

whilst on 
migration. The 
existing cliffs 

represent 
suitable 
breeding 

habitat, and 
recent breeding 
by a single pair 
has occurred in 

Malta 

Occurs on 
passage/small 

breeding 
population (1 
pair) present. 

Annex 1 / Least 
concern 

Six records of 
individuals; 
survey data 

suggests that 
there is a 

breeding pair in 
the local area but 

outwith the 
Rdum-tal 

Madonna site. 

Purple heron Ardea purpurea 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / least 
concern 

Six records of 
individuals and 

flocks of up to 20 
birds 
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Common 
Name 

Scientific Name 
Kemmuna 

Status 
Maltese 
Status 

European/Global 
conservation 

Status 

Occurrence 
during field 

surveys 

Red-footed 
falcon 

Falco 
vespertinus 

Has potential to 
use SPA as a 
staging post 

whilst on 
migration 

Occurs on 
passage 

Annex 1 / Near 
threatened 

An individual 
recorded on a 
single occasion 

Ruff 
Philomachus 

pugnax 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

A flock of ten 
birds recorded on 
a single occasion 

Sandwich tern 
Sterna 

sandvicensis 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

20 records of 
individuals and 
parties of up to 

seven birds 

Short-toed lark 
Calandrella 

brachydactyla 

Has potential to 
use SPA as a 
staging post 

whilst on 
passage. 
Suitable 
breeding 

habitat is also 
present 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual and 
a flock of 17 birds 

recorded. 

Slender billed 
gull 

Larus genei 

Has potential to 
use SPA as a 
staging post 

whilst on 
migration 

Occurs on 
passage 

Annex 1 / Least 
concern 

Seven records of 
individuals and 

flocks of up to 19 
birds 

Squacco heron 
Ardeola 

ralloidies 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

One individual 
recorded on a 
single occasion 

Stone curlew 
Burhinus 

oedicnemus 

Has potential to 
use SPA as a 
staging post 

whilst on 
passage. 
Suitable 
breeding 

habitat is also 
present 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 

Tawny pipit 
Anthus 

campestris 

Has potential to 
occur on SPA on 

passage.  
Suitable 
breeding 

habitat for this 
species is also 
present within 

the SPA 

Occurs on 
passage, Two 

breeding 
pairs 

recorded in 
2011 

Annex 1 / Least 
concern 

Four records of 
individuals 

Wood 
sandpiper 

Tringa glareola 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1 / Least 
concern 

An individual 
recorded on a 
single occasion 
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Common 
Name 

Scientific Name 
Kemmuna 

Status 
Maltese 
Status 

European/Global 
conservation 

Status 

Occurrence 
during field 

surveys 

Yelkouan 
shearwater 

Puffinus 
yelkouan 

ca 500 breeding 
pairs 

1,190 to 
1,680 

breeding 
pairs 

Birds Directive 
Annex 1 / Near 

threatened 

Recorded 
frequently 

between Aug and 
Oct 2010 and 

from Feb to July 
2011. Numbers of 

birds recorded 
were highly 

variable from 
records of 

individuals to 
rafts of up to 205 

birds. 

 

The vantage point surveys undertaken from Kemmuna during autumn 2011 and spring 2012 recorded a range 

of species including a number of Annex 1 species.  Those not previously recorded within the survey during 

earlier surveys are listed in Table 15 below. 

Table 15: Additional Annex 1 Species recorded during Vantage Point Survey from Kemmuna 

Common Name Scientific Name 
Kemmuna 

Status 
Maltese Status 

European/Global 
conservation 

Status 

Occurrence 
during field 

surveys 

Avocet 
Recurvirostra 

avosetta 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1/ Least 
Concern 

An individual 
recorded on a 
single occasion 

Collard 
pratincole 

Glareola 
pratincola 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1/ Least 
Concern 

An individual 
recorded on a 
single occasion 

Common tern Sterna hirundo 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1/Least 
Concern 

An individual 
recorded on a 
single occasion 

Common crane Grus grus 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1/Least 
Concern 

An individual 
recorded on a 
single occasion 

European roller 
Coracias 
garrulus 

Suitable habitat 
present on site, 

recorded on 
site by BLM 

Occurs on 
passage 

Annex 1/Near 
threatened 

An individual 
recorded on a 
single occasion 

Glossy Ibis 
Plagadis 

falcinellus 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1/Least 
Concern 

A flock of 25 
birds recorded 

on a single 
occasion 
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Common Name Scientific Name 
Kemmuna 

Status 
Maltese Status 

European/Global 
conservation 

Status 

Occurrence 
during field 

surveys 

Gull-billed tern Sterna nilotica 

Unlikely to 
occur due to 

lack of suitable 
habitat 

Occurs on 
passage 

Annex 1/Least 
Concern 

Two individuals 
recorded 

Saker Falco cherrug 
Has potential to 

occur on 
passage 

Occurs on 
passage 

Annex 1/Least 
Concern 

An individual 
recorded on a 
single occasion 

 

Both Cory’s and yelkouan shearwater were recorded within the survey area during the vantage point surveys 

undertaken from Kemmuna.  Whilst no clear pattern of movement of shearwaters between Kemmuna and the 

footprint of the proposed development site was observed, both these species continued to raft and fly within 

the footprint of the proposed development.  Therefore for the purposes of this assessment it has been 

assumed that birds nesting within the Cory’s and yelkouan shearwater colonies occur within the footprint of 

the proposed development. 

6.1.4.2.2 Breeding Bird Surveys 

During the course of the surveys 14 species were recorded as confirmed, probable or possible breeding 

species.  Of these only two are listed on Annex 1 of the EC Birds Directive: 

Short-toed lark was recorded on 23 occasions with individuals recorded exhibiting agitated behaviour or 

making anxiety calls, suggesting the probable presence of a nest or young.  This indicated probable breeding by 

this species.  It should be noted that the Kemmuna SPA is designated in part for its breeding and passage 

short-toed lark population.  

A male tawny pipit was recorded singing on a single occasion is suitable habitat.  This indicates possible 

breeding by this species. 

6.2 Bats 
The following species were recorded during the 2010 and 2011 surveys: 

 Common bent wing bat Miniopterus schreibersii (possible) 

 Common noctule Nyctalus noctula (Rdum tal-Madonna only) 

 Common pipistrelle Pipistrellus pipistrellus  

 European free-tailed bat Tadarita teniotis (Simar only) 

 Grey long-eared bat Plecotus austriacus  

 Kuhl’s pipistrelle Pipistrellus kuhlii 

 Maghrebian mouse-eared bat Myotis punicus  

 Savi’s pipistrelle Hypsugo savii  

 Soprano pipistrelle Pipistrellus pygmaeus  
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6.2.1 2010/2011 Surveys – Għadira, Rdum tal-Madonna and Selmun. 

Table 16 summarises the data gathered for each species across Għadira, Rdum tal-Madonna and Selmun. 

Activity indices for each site and for each species were generated by dividing the total number of bat passes by 

the number of nights survey effort.  This figure allowed a general comparison to be made between sites and 

between species over the period studied. 

The data clearly demonstrated that the activity of bats within all three sites was dominated by Pipistrellus 

species.  A total of 135,142 files were found to include pipistrelle bats and of these common 

pipistrelle/common bent wing demonstrated the greatest number of files.   

Other bat species were recorded at far lower rates although a local abundance of  Maghrebian mouse-eared 

files were recorded at Għadira. 

The highest level of activity for all species, bar common noctule, was found at Għadira with the lowest levels of 

activity occurring at Rdum tal-Madonna. 

 

Table 16: Summary of all bat files across all surveyed sites. 

Species 
Rdum tal-Madonna 

(138 nights) 

Għadira (250 

nights) 

Selmun (129 

nights) 
Total 

Species Activity 

Index 

CP/CBW 383 85893 15162 101438 196.21 

SP 5 2331 185 2521 4.88 

KP 166 22718 887 23771 46.00 

SAP 1310 3714 2350 7374 14.26 

KP/SAP 4 22 12 38 0.07 

GLE 19 273 18 310 0.60 

Noct 2 0 0 2 0.004 

MM 9 1002 19 1030 1.99 

GLE/MM 6 63 2 71 0.14 

Total Calls 1904 139060 18993 136555 264.13 

Location Activity 

Index 
13 556 147 - - 

CP/CBW – Common pipistrelle/common bent-wing; SP – Soprano pipistrelle; KP – Kuhl’s pipistrelle; SAP – 

Savi’s pipistrelle; GLE – Grey long-eared; Noct – Common noctule; MM - Maghrebian mouse-eared bat. 

 

Table 17 to Table 19 provide a breakdown of the bat files recorded within each site. Again, an Activity Index 

was derived for each sampling period by dividing the number of bat call files by the number of survey nights.  

This allowed for a general comparison between survey periods and between sites to be made. 
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Table 17: Bat file number by species recorded at Rdum tal-Madonna SAC.  Sampling periods between 12-16 nights. 

 

Species 

Sampling Period / Number of Bat Files*   

30.08.10-

10.09.10 

24.09.10-

10.10.10 

27.10.10-

12.11.10 

03.12.10-

19.12.10 

12.01.11-

25.01.11 

16.02.11-

27.02.11 

21.03.11-

02.04.11 

19.04.11-

05.05.11 

17.06.11-

01.07.11 

18.07.11-

01.08.11 
Total 

Species 

Activity 

Index 

CP/CBW 23 56 82 7 2 5 39 86 34 49 383 2.77 

SP 0 0 0 0 0 0 2 1 0 2 5 0.04 

KP 40 28 35 1 0 0 0 11 13 38 166 1.20 

SAP 143 142 45 26 21 80 3 433 203 214 1310 9.49 

KP/SAP 4 0 0 0 0 0 0 0 0 0 4 0.03 

GLE 4 4 5 2 1 1 2 0 0 0 19 0.14 

Noct 0 0 1 0 0 0 0 0 0 1 2 0.01 

MM 3 2 1 0 0 0 0 0 0 3 9 0.06 

GLE/MM 3 1 1 0 0 0 0 1 0 0 6 0.04 

Total Calls 220 233 170 35 24 86 46 532 250 258 1904 13.80 

Location 

Activity 

Index 

18 15 11 2 2 8 4 35 18 20 - - 

CP/CBW – Common pipistrelle/common bent-wing; SP – Soprano pipistrelle; KP – Kuhl’s pipistrelle; SAP – Savi’s pipistrelle; GLE – Grey long-eared; Noct – Common 

noctule; MM - Maghrebian mouse-eared bat. 

* Figures presented are the total number of files for each sampling period.  Note: sampling periods are not equal. 
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Table 18: Bat file number by species, Għadira. Sampling periods between 7 and 16 nights. 

Species 

Sampling Period / Number of Bat Files*             

30.08.10
-

10.09.10 

10.09.10
-

24.09.10 

24.09.10
-

10.10.10 

12.10.10
-

27.10.10 

27.10.10
-

12.11.10 

12.11.10
-

03.12.10 

03.12.10
-

19.12.10 

21.12.10
-

12.01.11 

12.01.11
-

25.01.11 

02.02.11
-

16.02.11 

16.02.11
-

27.02.11 

02.03.11
-

21.03.11 

21.03.11
-

02.04.11 

04.04.11
-

19.04.11 

19.04.11
-

05.05.11 

05.05.11
-

17.06.11 

17.06.11
-

01.07.11 

01.07.11
-

18.07.11 

18.07.11
-

01.08.11 

01.08.11
-

22.08.11 
Total 

Specie
s 

Index 

CP/CB
W 

10258 4793 4763 3014 3770 4978 3026 2086 1160 1130 1845 2176 3821 2964 4087 5030 8942 7486 7908 10485 85893 349.16 

SP 183 60 132 28 48 161 194 119 47 8 44 19 40 6 58 25 71 61 106 921 2331 9.47 

KP 1589 486 726 277 341 262 554 458 439 1211 363 1201 1009 1283 1257 1703 2536 3421 1566 2036 22718 92.35 

SAP 448 398 294 96 84 63 56 89 26 27 82 38 61 149 113 186 385 400 361 358 3714 15.10 

KP/SAP 0 2 0 0 2 1 0 0 0 3 1 1 0 1 1 10 0 0 0 0 22 0.08 

GLE 36 62 34 13 9 13 2 0 0 0 0 10 8 20 2 8 12 12 14 8 273 1.11 

MM 74 149 133 135 69 65 7 1 0 0 3 3 29 4 31 11 50 72 98 68 1002 4.07 

GLE/M
M 

3 20 3 7 1 1 2 0 0 0 0 0 0 13 0 0 1 2 0 0 63 0.24 

Total 
Calls 

12591 5970 6085 3570 4324 6052 3841 2753 1672 2379 2338 3438 4968 4440 5548 6973 11997 11454 10053 13876 
13906

0 
565.28 

Locatio
n 

Activity 
Index 

1144 426 380 255 308 432 295 211 167 198 334 286 382 370 396 633 857 954 773 1261 - - 

CP/CBW – Common pipistrelle/common bent-wing; SP – Soprano pipistrelle; KP – Kuhl’s pipistrelle; SAP – Savi’s pipistrelle; GLE – Grey long-eared; Noct – Common noctule; MM - Maghrebian mouse-eared bat. 

* Figures presented are the total number of files for each sampling period.  Note: sampling periods are not equal. 
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Table 19: Bat file number by species recorded at Selmun.  Sampling periods between 10-18 nights. 

 

Species 

Sampling Period / Number of Bat Files*  

10.09.10-

24.09.10 

12.10.10-

27.10.10 

12.11.10-

03.12.10 

21.12.10-

12.01.11 

02.02.11-

16.02.11 

02.03.11-

21.03.11 

04.04.11-

19.04.11 

05.05.11-

17.06.11 

01.07.11-

18.07.11 

01.08.11-

22.08.11 
Total 

Species 

Activity 

Index 

CP/CBW 3027 * 3404 756 15 2062 4091 662 508 637 15162 125.30 

SP 44 * 40 2 0 12 75 1 3 8 185 1.53 

KP 367 * 72 5 1 79 281 3 20 59 887 7.33 

SAP 1168 * 75 18 21 15 143 157 277 476 2350 19.42 

KP/SAP 4 * 0 0 0 0 7 0 0 1 12 0.10 

GLE 14 * 2 1 0 1 0 0 0 0 18 0.15 

MM 11 * 6 0 0 0 0 0 0 2 19 0.16 

GLE/MM 0 * 1 0 0 0 1 0 0 0 2 0.02 

Total Calls 4679 * 3849 807 21 2284 4654 859 814 1070 18993 156.47 

Location 

Activity 

Index 

334 * 385 48 2 190 465 78 48 60 - - 

CP/CBW – Common pipistrelle/common bent-wing; SP – Soprano pipistrelle; KP – Kuhl’s pipistrelle; SAP – Savi’s pipistrelle; GLE – Grey long-eared; MM - Maghrebian 

mouse-eared bat. 

* Figures presented are the total number of files for each sampling period.  Note: sampling periods are not equal. 
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The data were analysed with respect to identifying seasonal trends in bat activity.  Figure 19 illustrates 

the average cumulative bat file data per 24 hr period for all survey periods and all sites. In general bat 

activity declined during the winter period and steadily increased during the spring and summer 

reflecting typical bat population trends.  An increase in overall bat activity was observed for Għadira 

during the October to November period, the latter month data reflected by the bat activity at Selmun. 

 

Figure 19: Average bat files per 24 hr period, all sites. 

 
 

Figure 20 to Figure 29 provide a more detailed breakdown of the seasonal activity of bat species in 

relation to site location.  Both Rdum tal-Madonna and Selmun have been charted against the Għadira 

data for comparability. 
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Figure 20: Average Maghrebian bat files per 24 hr period, Għadira and Rdum tal-Madonna. 

 

 

Figure 21: Average common pipistrelle bat files per 24 hr period, Għadira and Rdum tal-Madonna. 
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Figure 22: Average Savi’s pipistrelle bat files per 24 hr period, Għadira and Rdum tal-Madonna. 

 

 

Figure 23: Average soprano pipistrelle bat files per 24 hr period, Għadira and Rdum tal-Madonna. 
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Figure 24: Average Kuhl’s pipistrelle bat files per 24 hr period, Għadira and Rdum tal-Madonna. 

 
 

 

Figure 25: Average Maghrebian bat files per 24 hr period, Għadira and Selmun. 

 



 APPROPRIATE ASSESSMENT   

Page | 61  

 

 

Figure 26: Average common pipistrelle bat files per 24 hr period, Għadira and Selmun. 

 

 

Figure 27: Average Savi’s pipistrelle bat files per 24 hr period, Għadira and Selmun. 
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Figure 28: Average soprano pipistrelle bat files per 24 hr period, Għadira and Selmun. 

 
 

 
 

Figure 29: Average Kuhl’s pipistrelle bat files per 24 hr period, Għadira and Selmun. 
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6.2.2 2011 Surveys - Kemmuna and Simar 

Table 20 summarises the data gathered for each species across both sites. Activity indices for each 

site and for each species were generated by dividing the total number of bat files by the number of 

nights survey effort.  This figure allowed a general comparison to be made between sites and 

between species over the period studied. 

The data demonstrates that the activity of bats within both sites was dominated by Pipistrellus 

species.  A total of 39,878 files were found to include pipistrelle bats and of these common 

pipistrelle/common bent wing demonstrated the greatest number of files  followed by Kuhl’s 

pipistrelle and soprano pipistrelle. 

Grey long-eared, Maghrebian mouse-eared and European free-tailed bat were all recorded at much 

lower levels. 

The highest level of activity for species, bar soprano pipistrelle and European free-tailed bat, was 

found at Kemmuna (taking into account the different recording period times). 

Table 20: Summary of all bat files from Simar and Kemmuna. 

Species 
Simar        (48.25 

nights) 
Kemmuna (64.25 

nights) 

Total 
Files 

Species Activity 
Index 

CP/CBW 8776 14501 23277 206.91 

SP 93 52 145 1.29 

KP 1776 9580 11356 100.94 

SAP 1055 3893 4948 43.98 

SP/CBW 88 64 152 1.35 

GLE 5 31 36 0.32 

MM 12 20 32 0.28 

EF 34 0 34 0.30 

Total Calls 11839 28141 39980 355.38 

Location Activity 

Index 
245.37 437.99 - - 

CP/CBW – Common pipistrelle/common bent-wing; SP – Soprano pipistrelle; KP – Kuhl’s pipistrelle; 

SAP – Savi’s pipistrelle; SP/CBW Soprano pipistrelle/common bent-wing; GLE – Grey long-eared; MM - 

Maghrebian mouse-eared bat; EF European free-tailed bat. 

Table 21 to Table 22 provide a breakdown of the bat files recorded within each site. Again, an Activity 

Index was derived for each sampling period by dividing the number of bat call files by the number of 

survey nights.  This allowed for a general comparison between survey periods and between sites to be 

made. 
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Table 21: Bat file number by species recorded at Kemmuna SAC.  Sampling periods between 8 and 12.5 nights. 

 

Species 

Sampling Period / Number of Bat Files* 

23.08.11-

05.09.11 

06.09.11-

17.09.11 

20.09.11–

03.10.11 

05.10.11-

15.10.11 

18.10.11-

04.11.11 

09.11.11-

20.11.11 
Total 

Species 

Activity 

Index 

CP/CBW 2191 2243 5543 2137 1436 951 14501 225.69 

SP 11 13 6 13 0 9 52 0.80 

KP 1481 1360 3284 1826 1445 184 9580 149.10 

SAP 987 787 1173 520 402 24 3893 60.59 

SP/CBW 20 22 9 9 0 4 64 0.99 

GLE 4 4 5 9 8 1 31 0.48 

MM 2 5 8 2 3 0 20 0.31 

Total 

Calls 
4696 4434 10028 4516 3294 1173 28141 437.99 

Location 

Activity 

Index 

376 422 853 475 275 147 - - 

CP/CBW – Common pipistrelle/common bent-wing; SP – Soprano pipistrelle; KP – Kuhl’s pipistrelle; 

SAP – Savi’s pipistrelle; SP/CBW Soprano pipistrelle/common bent-wing; GLE – Grey long-eared; MM - 

Maghrebian mouse-eared bat. 

* Figures presented are the total number of files for each sampling period.  Note: sampling periods 

are not equal. 
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Table 22: Bat file number by species, Simar. Sampling periods between 3.25 and 13.5 nights. 

Species 

 Sampling Period / Number of Bat Files* 

25.08.11-

7.09.11 

7.09.11-

10.09.11 
** 

25.10.11-

04.11.11 

04.11.11-

18.11.11 

18.11.11-

06.12.11 
Total 

Species 

Activity 

Index 

CP/CBW 4583 1471 - 905 787 787 8776 181.89 

SP 54 24 - 0 0 15 93 1.93 

KP 669 777 - 175 99 56 1776 36.81 

SAP 725 170 - 93 56 11 1055 21.87 

SP/CBW 62 19 - 2 2 3 88 1.82 

GLE 1 1 - 2 1 0 5 0.10 

MM 0 1 - 4 4 3 12 0.23 

EF 0 0 - 0 30 4 34 0.70 

Total Calls 6094 2463 - 1181 1222 879 11839 245.37 

Location 

Activity 

Index 

508 758 - 118 91 93 - - 

CP/CBW – Common pipistrelle/common bent-wing; SP – Soprano pipistrelle; KP – Kuhl’s pipistrelle; 

SAP – Savi’s pipistrelle; SP/CBW Soprano pipistrelle/common bent-wing; GLE – Grey long-eared; MM - 

Maghrebian mouse-eared bat; EF European free-tailed bat. 

* Figures presented are the total number of files for each sampling period.  Note: sampling periods 

are not equal. 

** Equipment failure. 

The data were analysed with respect to identifying monthly trends in bat activity.  Figure 30 illustrates 

the average cumulative bat file data per 24 hr period for all survey periods and both SAC sites. In 

general bat activity increased between August and September/ October with a subsequent decline 

through to December. This reflects typical bat population trends in relation to behaviour associated 

with swarming and roost selection.  This pattern of change is particularly evident for Kemmuna. 
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Figure 30: Cumulative average number of bat files per 24 hr period. 

 
Figure 31 to Figure 37 provide a more detailed breakdown of the seasonal activity of bat species in 

relation to site location. 

 

 

Figure 31: Average common pipistrelle/ common bent-wing bat files per 24 hr period. 
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Figure 32: Average soprano pipistrelle bat files per 24 hr period. 

 

 

Figure 33: Average Kuhl’s pipistrelle bat files per 24 hr period. 
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Figure 34: Average Savi’s pipistrelle bat files per 24 hr period. 

 

 

Figure 35: Average grey long-eared bat files per 24 hr period. 
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Figure 36: Average Maghrebian bat files per 24 hr period. 

 

 

Figure 37: Average European free-tailed bat files per 24 hr period. 

 

6.2.3 Summary of bats found during the 2010/2011 surveys - Għadira, Rdum tal-

Madonna, Selmun, Kemmuna and Simar.   
Maghrebian mouse-eared bat 

Maghrebian mouse-eared bat is a qualifying feature of the Għadira SAC. This species was confirmed 

as present at Rdum ta-Madonna, Għadira and Selmun with a collective species activity index of 1.99 
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files per night.  Files containing Maghrebian mouse-eared bat calls at Selmun and Rdum tal-Madonna 

were sparse and for the most part recorded as single records.  Overall activity at these two sites was 

biased towards the September to November period and July/ August. 

Maghrebian mouse-eared bats were recorded more frequently at Għadira, predominantly as single 

files but on occasions at higher levels.  No specific pattern of activity could be discerned on a nightly 

basis however seasonal patterns of activity were noticeable.  The number of Maghrebian mouse-

eared files recorded between December and mid-April tended to be low with numbers increasing 

from May onwards and peaking in mid to late September. 

Maghrebian mouse-eared bats were confirmed as present at Kemmuna and Simar but at low levels of 

activity with a collective species activity index of 0.28 files per night. Files containing Maghrebian 

mouse-eared bat calls were sparse and for the most part recorded as single records.  There was no 

particular pattern of call activity identified at Simar during the survey period however calls at 

Kemmuna increased into the autumn period with a subsequent decline in activity from October. 

This species has been shown to migrate to Gozo equating to a possible localised migration in a south-

east/ north-west direction.  Such localised migration may include Comino. 

 
Common noctule 

Common noctule is considered to be a regular but very rare autumn migrant in Malta (EUROBATS 

2010). This species was only recorded at Rdum tal-Madonna, one file during the 27.10.10-12.11.10 

recording period and one file during the 18.07.11-01.08.11 recording period, the cumulative species 

activity index for noctule was 0.004 files per night. 

Although common noctule was not recorded at Għadira a single Nyctalus bat was photographed 

foraging during the day on 27.02.11 over the site and this was visually identified as common noctule 

Figure 38.  

The number of files which included common noctule indicates that this species occurs at very low 

numbers in Malta.  The spread of calls, including July, may equate to this species being resident in 

very low numbers on Malta.  This species may have been recorded due to the occasional presence of 

long-distance colonists flying in from mainland Europe. 

 

Figure 38: Nyctalus bat recorded flying over Għadira. 
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Grey long-eared bat 

Low file numbers of this species were recorded between September and March at Rdum tal-Madonna 

with a virtual absence during the spring and early summer period. A similar seasonal absence of this 

species was noted at Selmun between early April and late August with a peak of activity recorded 

during September.  The cumulative species activity index for grey long-eared bat was 0.60 files per 

night. 

A higher number of grey long-eared files were recorded at Għadira, however this species was absent 

between mid December and the end of February but was recorded throughout the spring and 

summer period.  

This may indicate that a low number of grey long-eared bats use Għadira as a feeding site with the 

possibility of utilising nearby buildings as maternity roosts.  In the autumn/ winter period grey long-

eared bats appear to abandon Għadira in favour of other sites which may possibly act as winter roosts 

e.g. using cliff caves and rock crevices at Rdum tal-Madonna and underground built structures in the 

Selmun area. 

This species of bat was only recorded at low levels throughout the survey period at Kemmuna and 

Simar. The activity levels recorded at the latter were negligible. The activity of grey long-eared bat at 

the former site was marginally higher  demonstrating a small increase in the number of files recorded 

between August and mid-October with a subsequent fall in activity to December.  

Savi’s pipistrelle 

Savi’s pipistrelle has only recently been identified on Malta via call analysis alone, and because it is 

similar to Kuhl’s pipistrelle in appearance, behaviour and call, these results ideally require verification 

via positive identification of an animal in the hand. Nevertheless the high number of files recorded 

and analysed would indicate that this species has a robust population on Malta. 

Savi’s pipistrelle was the most frequently recorded species at Rdum tal-Madonna and was recorded 

during all survey periods at all sites.  The number of files recorded at Għadira and Selmun illustrated 

that the activity of Savi’s pipistrelle increased steadily during the spring and summer months peaking 

in September which reflects the typical seasonal behaviour of many bat species.  The pattern of 

activity at Rdum tal-Madonna was less clear with a peak in activity during February and April/May. 

Savi’s pipistrelle was the third most frequently recorded species at both Kemmuna and Simar SAC 

sites after common pipistrelle/ common bent-wing and Kuhl’s pipistrelle.  A general trend can be 

observed at both sites with a decrease in activity recorded from October.  A peak of activity was 

recorded at Kemmuna during late September/ early October however due to Anabat failure it is 

unknown if this pattern was repeated at Simar.  Nevertheless this seasonal population trend is likely 

to have been repeated at Simar 

Kuhl’s pipistrelle 

Kuhl’s pipistrelle is known to be a common species in Malta and this was reflected in the survey data.  

This species was most frequently recorded at Għadira where it was the second most commonly noted 

bat species  within the SAC. File numbers remained relatively high even during the winter months.  It 

is probable that the combination of nearby buildings which may act as suitable maternity/ winter 
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roosts and the abundance of food associated with the Għadira habitats has resulted in the SAC 

representing an important all-year round environment for this species. 

The number of Kuhl’s pipistrelle files recorded at Selmun and in particular Rdum tal-Madonna was far 

less than Għadira.  In addition Kuhl’s pipistrelle was absent at Selmun between mid December and 

early April which may indicate localised movements to more suitable roosting habitat during these 

months. 

This species was the second most frequently recorded bat species at both Simar and Kemmuna.  The 

change in bat file records at Kemmuna followed a pattern which is typical of late summer/ autumn 

activity (i.e. due to swarming and roosting behaviour) however the activity at Simar was less clear 

with a more rapid decline in activity recorded after October.  This may indicate that the majority of 

Kuhl’s pipistrelles moved away from the wetlands potentially to more favourable winter roost sites 

elsewhere. 

Soprano pipistrelle 

Soprano pipistrelles were most frequently recorded at Għadira with lower file numbers recorded at 

Selmun and Rdum tal-Madonna.  As with the Kuhl’s pipistrelle such discrepancy between sites is likely 

to be as a result of roost and habitat suitability. 

No pattern of activity could be discerned at Rdum tal-Madonna however two peaks of activity were 

recorded at Selmun, in September to November and in April.  At Għadira soprano pipistrelles were 

recorded during all months but with no discernible seasonal pattern in activity.  There was however a 

substantial peak recorded in the first half of August.  

Soprano pipistrelles were recorded at both Kemmuna and Simar but at lower levels than other 

Pipistrellus species.  No particular trend in activity could be discerned for either site. 

Common pipistrelle/ common bent-wing 

When identifying Anabat calls, it is not possible to reliably discriminate between calls from common 

bent-wing bat and common pipistrelle.  Common bent-wing bat has been assumed extinct on the 

island since the 1960s; as such this degree of rarity is at odds with the number of files recorded during 

the 2010/ 2011 surveys.  It would therefore seem more probable that the bat files recorded during 

the surveys are of common pipistrelle.  If bent winged bat is later confirmed to be present on Malta 

this assessment will require re-appraisal. 

Common pipistrelle was found to be the most common species recorded at Għadira and Selmun and 

was recorded during all survey periods for all three sites.  The numbers of common pipistrelle files 

recorded at Selmun demonstrated activity peaks during September to early December and between 

early March and mid April.  This is likely to be associated with swarming and roosting behaviour, bats 

potentially using the hotel complex or other nearby structure as a winter roost. 

At Għadira the activity of common pipistrelle remained high ranging between 1130 and 10,485 files 

per survey period.  This indicates that the site is an important feeding ground for common pipistrelle 

and that the presence of nearby roosts is likely.  The lowest number of files recorded for this species 

was in January/ February with file numbers steadily increasing between late February to 

August/September. 



 APPROPRIATE ASSESSMENT   

Page | 73  

 

The common pipistrelle file numbers recorded at Rdum tal-Madonna  were far less than those for 

Savi’s pipistrelle which is likely to be a reflection of habitat suitability, Savi’s pipistrelle favouring 

Mediterranean scrub habitat.  Numbers of files associated with common pipistrelle were found to 

peak at Rdum tal-Madonna during September/ October and April/May although when compared to 

the other two sites numbers were comparatively low.  

Common pipistrelle was found to be the most common species recorded at both Kemmuna and Simar 

SAC sites and was recorded during all survey periods.  A seasonal trend indicative of swarming and 

roosting behaviour was recorded at both sites with file numbers increasing towards late September 

with a subsequent fall in activity recorded from October.  The average number of files in August and 

September was higher at Simar than Kemmuna with an opposite trend recorded in October and 

November. 

European free-tailed bat 

This species was not recorded at Kemmuna or during the 2010/2011 surveys at Għadira, Rdum tal-

Madonna and Selmun.  European free-tailed bat files were only recorded at Simar from early 

November, for the most part as single registrations.  The majority of files were recorded between 

04.11.11 and 18.11.11 when a single cluster of thirty European free-tailed bat files were recorded.  A 

single but smaller cluster of bat files (four) were recorded during the 18.11.11 to 06.12.11 survey 

period. This seasonal pattern of activity corresponds to the known occurrence of this species on Malta 

as a winter visitor. 
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6.3 Marine ecology 

6.3.1 Description of the infralittoral environment 
 

A total of 17 different infralittoral biocoenoses, named, barred for one, according to the classification 

given by Borg & Schembri (2003), were identified during the evaluation of the ROV (Remotely-

Operated Vehicle) transect videos, in addition to 13 complexes of different biocoenoses. Underwater 

photos are included in Figure 39 to Figure 46 for selected habitat types as snapshots/screenshots 

extracted from the ROV footage.  

 

 

Figure 39: Isolated raised ‘hillocks’ of Posidonia oceanica on bare sand 
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Figure 40: Sandy corridors running through fragmented Posidonia oceanica meadows 

 

 

Figure 41: Posidonia oceanica wrack accumulated within ribs along bare sand bottom, with Sargassum vulgare or 
Cystoseira sp. cauloids also visible. 
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Figure 42: Dense Posidonia oceanica meadow settled on matte. 

 

 

 

Figure 43: Reticulate Posidonia oceanica meadow settled on matte, with bare sand corridors 
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Figure 44: Isolated detached boulders, colonised by photophilic assemblages, at each of rocky reef. 

 

 

 

Figure 45: Accumulations of rhodolith fragments on coarse sediment 
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Figure 46: Dense photophilic assemblages settled on bedrock 

An array of different P.oceanica morphological types, or ecomorphoses, were identified from the 

same footage, with such types grading into each other, intermixing with enclaves and associations 

based on sand and/or algal assemblages and forming in many instances a heterogenous mosaic of 

different morphologies, complexes of different habitat types or even intermediate morphologies. The 

two most widespread Posidonia oceanica ecomorphoses recorded within the surveyed area were 

those of (i) continuous Posidonia oceanica meadows on bedrock with enclaves of photophilic algae 

and of (ii) Reticulate Posidonia oceanica meadows settled on matte, interspersed with ‘bare matte’ 

patches and facies of photophilic algae. Reticulate meadows were punctuated by circular sand basins 

which developed within depressions in the underlying rock. 

Anthropogenic disturbance was also evident, through the significant swathes of intermatte areas, 

characterised by regressed P.oceanica and extensive exposed matte areas. Infralittoral brown and 

green algal assemblages covered extensive swathes, either complexed with P.oceanica meadows or 

else on upper infralittoral rocky reef areas as photophilic assemblages, dominated by Dictyopteris 

polypodioides, Padina pavonica, Sargassum vulgare and with incipient pockets of Cystoseira spinosa. 

Sciaphilic assemblages, dominated by coralligenous-type assemblages, were only encountered along 

the walls of dolines or along shaded faces of overhangs.  

Coarse sand bottoms were largely characterised either by accumulations of fragments of rhodoliths, 

aggregated through the influence of bottom currents, dead P.oceanica debris or by Caulerpa 

racemosa and Acetabularia acetabulum.  

One particular difficulty encountered during the visualisation of the ROV footage was distinguishing 

between the bedrock and matte seabed typologies, especially where visibility was poor and where 

the ROV was operated considerably (>5m) above the seabed. The following arbitrary indicators were 

adopted during such a discerning process: 

a) The Posidonia oceanica on bedrock ecomorphoses supported to a greater extent photophilic 

assemblages than the matte ecomorphoses. 
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b) Exposed bedrock sections were more rugged and rough in texture than swathes of exposed/bare 

matte. 

c) The Posidonia oceanica on matte ecomorphoses, rather than the bedrock ecomorphoses, generally 

fringed extensive sand corrdiors  

The following infralittoral habitats, as classified within the Habitats Directive and aligned to the 

Maltese context in Borg & Schembri (2003) have been recorded during visualisation of the ROV 

footage:
9
 

(1) III.2.2.1 – Association with Cymodocea nodosa on fine well-sorted sands  

(2) III.2.2.3 – Facies of well-sorted fine sands with Caulerpa racemosa  

Note: Other short green algal species were also recorded from this biocoenosis, including 

Acetabularia acetabulum.  

(3) III.3.2.2 - Biocoenosis of coarse sands and fine gravels under the influence of bottom currents – 

Association with rhodoliths 

Note: This bioceonosis consisted mainly of sparse accumulations of dead rhodolith fractions 

interspersed with coarse gravely (at least supercially) sediment.  

(4) III.3.3.1 - Biocoenosis of coarse sands and muddy heterogenous sediment – Association with 

Spatangus purpureus  

Note: Copious accumulations of Posidonia oceanica wrack were observed in the small troughs 

(ripples) within such a biocoenosis. In addition to Spatangus purpureus, the presence of Plagiobrissus 

costai was also inferred from empty tests.  

(5) III.5.1.3 – Ecomorphosis of dead matte without much epiflora  

Note: This biocoenosis also includes expanses of exposed, mostly barren bedrock, colonised solely by 

non-erect flora such algal turf species. 

(6) III.5.1.5 – Ecomorphosis of continuous Posidonia oceanica meadows on bedrock with enclaves of 

photophilic algae 

(7) III.5.1.8 – Ecomorphosis of reticulate Posidonia oceanica meadows on bedrock, with enclaves of 

sciaphilic algae 

(8) III.5.1.9 – Complex of: Ecomorphosis of reticulate Posidonia oceanica meadows on bedrock, with 

enclaves of bare sand, mixed with the Association of Peyssonnelia squamaria and Flabellia petiolata  

(9) III.5.1.10 – Complex of: Ecomorphosis of reticulate Posidonia oceanica meadows on bedrock, with 

enclaves of bare sand, mixed with the Association of Dicytopteris polypioides 

 
9
 Since no detailed grain-size analyses of collected sediment was conducted (with only the <5mm fraction being 

weighed – refer to the EBS report on the physico-chemical environment), the classification of the sediment along 
granulometric lines was done along broad lines and through observation (e.g. during the coring technique) and 
only for superficial/surface sediment.  
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(10) III.5.1.11 – Complex of: Ecomorphosis of reticulate Posidonia oceanica meadows on bedrock, with 

enclaves of bare sand, mixed with the Association of Cystoseira spp.  

Note: The Cystoseira species recorded during the ROV survey was largely C. spinosa, as confirmed by 

Mr. Edwin Lanfranco. However, since no voucher samples could be collected during the ROV survey, 

the concomitant occurrence of other Cystoseira species cannot be excluded. In addition, Cystoseira 

cauloids were occasionally observed during the ROV and SCUBA diving survey, at depths superior to 

35m, but these could not be attributed to a particular Cystoseira species. 

Since Cystoseria  spp. never occurred within the surveyed area as an exclusive (‘stand-alone’) 

association but only within different P.oceanica ecomorphoses, no reference is made to biocoenosis 

III.6.1.19.  

(11) III.6.1 – Biocoenosis of infralittoral algae  

Note: Unlike biocoenoses III.6.1.19, III.6.1.20, III.6.1.21, III.6.1.32 and III.6.1.35, such a biocoenosis 

was not dominated by any algal species but consisted of a community of photophilic algae settled on 

bedrock.  

(12) III.6.1.20 - Biocoenosis of infralittoral algae – Association with Sargassum vulgare 

(13) III.6.1.21 - Biocoenosis of infralittoral algae – Association with Dicytopteris polypioides 

(14) III.6.1.32 - Biocoenosis of infralittoral algae – Association with Peyssonnelia squamaria and 

Flabellia petiolata 

(15) III.6.1.35 – Facies and associations of coralligenous assemblages (as enclaves) 

(16) The biocoenoses of Posidonia oceanica meadows settled on matte, rather than on bedrock, is not 

listed in the Habitats Directive classification and neither by Borg & Schembri (2003), especially in the 

form of ‘barrier reef’ meadows. Reticulate Posidonia oceanica meadows settled on matte, 

interspersed with ‘bare matte’ patches and facies of photophilic algae, were extensively recorded 

during the ROV survey and are thus quoted and mapped as such.  

(17) Small hillocks or hill-like strands of Posidonia oceanica standing within expanses of bare sand – 

the so-called ‘collines’- have been extensively recorded within the surveyed area. Since such an 

ecomorphoses is not listed within the Habitats Directive or within Borg & Schembri (2003), an ad hoc 

reference is made to such an ecomorphoses within the benthic map.  

The spatial extent of each of these infralittoral habitats is mapped out in Figure 47. Within such a 

figure, assemblages of very limited extent and occurring only as enclaves are not shown so as to 

minimise the juxtaposition and overlapping of different ecological units in the benthic map which 

would hamper the interpretation of such a map. Table 23 gives the estimated spatial extent of each of 

the infralittoral habitats listed above. 
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Table 23: Spatial extent of the infralittoral habitats identified from the ROV survey 

Infralittoral habitat Approximate spatial extent/% 

III.2.2.1 – Association with Cymodocea nodosa on fine well-sorted 

sands 
2.67 

III.2.2.3 – Facies of well-sorted fine sands with Caulerpa racemosa 0.15 

III.3.3.1 - Biocoenosis of coarse sands and muddy heterogenous 

sediment – Association with Spatangus purpureus 
14.18 

III.3.2.2 - Biocoenosis of coarse sands and fine gravels under the 

influence of bottom currents – Association with rhodoliths 
0.07 

Small hillocks or hill-like strands of Posidonia oceanica standing 

within expanses of bare sand – the so-called ‘collines’ 
1.51 

Reticulate Posidonia oceanica meadows settled on matte, 

interspersed with ‘bare matte’ patches and facies of photophilic 

algae 

19.06 

III.5.1.3 – Ecomorphosis of dead matte without much epiflora 0.13 

III.5.1.5 – Ecomorphosis of continuous Posidonia oceanica 

meadows on bedrock with enclaves of photophilic algae 
21.55 

III.5.1.8 – Complex of: Ecomorphosis of reticulate Posidonia 

oceanica meadows on bedrock, with enclaves of sciaphilic algae 
0.44 

III.5.1.9 – Complex of: Ecomorphosis of reticulate Posidonia 

oceanica meadows on bedrock, with enclaves of bare sand, mixed 

with the Association of Peyssonnelia squamaria and Flabellia 

petiolata 

Mapped as a complex only 

III.5.1.10 – Complex of: Ecomorphosis of reticulate Posidonia 

oceanica meadows on bedrock, with enclaves of bare sand, mixed 

with the Association of Dicytopteris polypioides 

5.28 

III.5.1.11 – Complex of: Ecomorphosis of reticulate Posidonia 

oceanica meadows on bedrock, with enclaves of bare sand, mixed 

with the Association of Cystoseira spp. 

0.39 

III.6.1 – Biocoenosis of infralittoral algae 0.64 

III.6.1.20 - Biocoenosis of infralittoral algae – Association with 

Sargassum vulgare 

Mapped as a complex only since 

it did not occur as an exclusively 

dominant unit 

III.6.1.21 - Biocoenosis of infralittoral algae – Association with 

Dicytopteris polypioides 

Mapped as a complex only since 

it did not occur as an exclusively 

dominant unit 

III.6.1.32 - Biocoenosis of infralittoral algae – Association with 

Peyssonnelia squamaria and Flabellia petiolata 
6.5% 

III.6.1.35 – Facies and associations of coralligenous assemblages 

(as enclaves) 
0.13 
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Figure 47: Spatial extent of the different infralittoral assemblages recorded within the surveyed area through 
analyses of the ROV survey video footage 

 

6.3.2 Species recorded during semi-quantitative mapping survey 
 

The full list of benthic infralittoral species recorded during the semi-quantitative mapping survey is 

given in Table 24. 

 

Table 24: List of benthic (excluding pelagic fish species) infralittoral species recorded during SCUBA mapping 
survey 

TAXOCENE SPECIES 

Phycophyta Flabellia petiolata 

 Halimeda tuna 

 Lophocladia lallemandii * 

 Caulerpa racemosa 

 Peysonnelia squamaria 

 Pymatoliton lenormandii * 

 Mesophyllum lichenoides 

 Gracilaria dura * 
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TAXOCENE SPECIES 

 Grateloupia sp. * 

 Cystoseria  spp. (cfr. spinosa) * 

 Osmundaria = Vidalia = volubilis * 

 Padina pavonica 

 Sargassum vulgare 

 Codium bursa 

 Dictyopteris polypodioides 

 Colpomenia sinuosa 

 Amphiroa sp.* 

 Dasycladus vermicularis 

 Acetabularia acetabulum 

 Halopteris scoparium* 

 Cladophora sp.* 

 Liagora viscida 

Angiospermatophyta Posidonia oceanica 

 Cymodocea nodosa 

Porifera Petrosia ficiformis 

 Ircinia oros 

 Spirastrella cunctatrix 

 Haliclona fulva 

 Chondrilla nucula 

 Agelas oroides 

 Chondrosia reniformis 

Cnidaria - Hydrozoa Plumularia sp. 

Polychaeta Hermodice carunculata 

 Sabella sp. 

 Protula tubularia 

 Serpulids 

Echiura Bonellia viridis 

Mollusca Dendrodoris grandiflora 

Bryozoa Myriapora truncata 

 Sertella sp. 

Echinodermata Paracentrotus lividus 

 Arbacia lixula 

 Spatangus purpureus 

 Plagiobrissus costai 

 Sphaerechinus graularis 

 Holothuria sp. 

 Asterina pancerii 

 Echinaster sepositus 

Ascidiacea Halocynthia papillosa 

 Aplidium elegans 

*species denoted by an asterisk have been identified ex situ by Mr. Edwin Lanfranco. 



 APPROPRIATE ASSESSMENT   

Page | 84  

 

6.3.3 Pelagics survey 

The list of all pelagic species were encountered during the marine ecology survey, along with a 

number of attributes, is given in Table 25. 

 

Table 25: List of all pelagic species encountered during the marine ecology survey 

Ichthyofauna 

Scientific Name Common name 

Abundance during sighting Frequency of 

sighting during 

survey 
Individuals 

Shoaling 

behaviour 

Pseudocaranx 

dentex 
White Trevally  - Sawrell  

Shoals of 10-30 

individuals 
1 

Symphodus tinca Tirda tal-passa √  2 

Chromis chromis Cawl  

Shoals of 

hundreds of 

individuals 

3 

Boops boops Vopa  

Shoals of 

hundreds of 

individuals 

2 

Coris julis Gharusa √  2 

Thalassoma pavo Lhudi √ 
Shoals of 5-10 

individuals 
3 

Serranus scriba Painted comber - Burqax √  3 

Serranus cabrilla Comber - Serran √  3 

Spicara maena 
Blotched picarel - 

arznella 
 

Shoals of 

hundreds of 

individuals 

3 

Oblada melanura 
Saddled seabream - 

kahli 
 

Shoals of 10-30 

individuals 
2 

Spondyliosoma 

cantharus 

Black seabream - 

Tannuta/kantaru. 
 

Shoals of 5-10 

individuals 
1 

Seriola spp. 
Amberjack – 

Cervjol/Acciol 
 

Shoals of 5-10 

individuals 
1 

Tripterygion 

tripteronotus 

Black-headed blenny – 

Budakkra bzarija 
√  1 

Dactylopterus 

volitans 
Flyin gurnard - Bies √  1 

Key to Frequency of sighting index: 1 – observed on individual dives only; 2 – observed on roughly half 

of the dives; 3 – observed on almost every dive. 

The importance of the surveyed area for cetacean sightings has been inferred from a literature review 

on the same thematic. Figure 48 gives the overall distribution and presence of cetaceans within 

Maltese coastal waters within a 5km range, as recorded within the September 2006 and August 2007 

period (source: Vella, 2007).  
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Figure 48: Overall distribution and presence of different cetaceans within Maltese coastal waters (source: Vella, 
2007)

10
. 

 

The cetacean species sighted within coastal waters within the Vella (2007) survey are the following: 

 Bottlenose dolphins (Tursiops truncatus, Montagu, 1821) 

 Short‐beaked Common dolphins (Delphinus delphis Linnaeus, 1758) 

 Fin whales (Balaenoptera physalus Linnaeus, 1758) 

 

 
10 Key: The darker green areas indicate the regions with a relatively greater number of cetacean sightings during 
the Sept 2006-August 2007 period; the yellow areas indicate regions with a relatively lower number of cetacean 
sightings during the same period. 
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6.3.4 Infaunal characterisation 

A total of 95 infaunal species were recorded through the sorting and taxonomic identification exercise 

of the infralittoral sediments collected during the SCUBA diving survey. None of these species are 

listed in local, regional or European environmental conservation legislation. A broad taxonomic 

hierarchical breakdown of the infaunal diversity recorded from the surveyed area is found in 

respective report in Appendix V.   

6.3.4.1 Posidonia oceanica attributes 

The results of the in-situ and ex-situ analyses of the Posidonia oceanica attributes are reported in 

Table 27. 

The following published works were consulted in order to glean shoot density values from different 

Maltese coastal locations for comparative purposes, namely: 

i) Borg & Schembri (1995) 

ii) Borg et al. (2003) 

iii) Debono & Borg (2006) 

iv) Mifsud et al. (2007) 

with values from the Mifsud et al. (2007) study being reported in Table 26. 

 

Table 26: Shoot density values from Mifsud et al. (2007) on P.oceanica meadows in Maltese coastal waters 

 Values cited in Mifsud et al (2007) 

Lowest shoot density value (/m
2
) 331 

Highest shoot density value (/m
2
) 627 

 

Debono & Borg (2006) do not give shoot density values directly, but they elaborate baseline EQR 

(Environmental Quality Ratios) values for a number of different nearshore sites, with the highest EQR 

values, and consequently, highest shoot density and shoot area values, being recorded from Ramla l-

Hamra and Mellieha Bay. 

Shoot density was the single P.oceanica meadow attribute mostly used for comparative purposes 

since it does not exhibit seasonal variations, unlike other attributes such as shoot area (e.g. Buia et al., 

2000).  
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Table 27: Values for different Posidonia oceanica attributes 

Diving 

location 

Mean shoot 

density – 

per 0.25m
2
 

quadrat 

Mean 

shoot 

density – 

m
2
 

Mean 

number of 

leaves per 

shoot 

Mean leaf 

length/mm 

Mean leaf 

width/mm 

Mean shoot 

leaf surface 

area/mm
2
 

Mean epiphyte 

biomass per 

leaf surface 

area (x10
-5

 

g/cm
2
) 

Mean percentage 

necrosis 

(expressed as 

percentage of leaf 

length) 

Mean dry weight 

(expressed as 

percentage of 

wet weight) 

2 153 612 6.13 25.02 7.14 1095.08 3.09 18.00 6.23 

3 179 716 5.75 28.83 7.38 1223.401 4.02 20.62 6.98 

4 168 672 5.58 30.10 7.13 1197.541 1.96 17.87 7.65 

5 106 424 4.90 36.74 7.49 1348.395 2.45 10.15 6.85 

6 91 364 5.09 41.37 7.55 1589.828 3.93 5.05 3.76 

7 95 380 5.32 40.63 7.60 1642.752 1.88 8.74 11.83 

8 99 396 6.88 21.95 7.04 1063.153 3.83 17.84 2.66 

9 123 492 6.88 26.68 6.81 1250.033 3.27 31.30 9.69 

10 154 624 5.38 28.01 7.20 1084.995 5.88 18.07 5.34 

11 144 576 5.14 31.42 6.99 1128.877 5.07 15.86 8.53 

12 99 396 6.56 27.80 6.80 1240.102 4.58 26.20 5.24 

13 114 456 5.92 33.47 7.75 1535.604 3.38 18.47 3.66 

14 96 384 6.68 26.69 7.42 1322.906 14.29 17.03 33.49 

15 72 288 5.20 24.16 7.35 923.3952 2.56 12.79 4.93 

16 118 472 5.83 26.74 7.66 1194.15 4.43 20.85 2.75 

17 123 492 5.44 42.57 7.88 1824.857 0.71 7.93 7.25 

18 104 416 6.41 29.95 7.47 1434.087 1.91 18.44 2.76 

19 56 224 8.50 17.88 7.51 1141.37 2.94 41.86 4.81 

20 115 460 5.43 34.27 7.84 1458.915 15.79 8.95 5.18 

26 95 380 5.77 16.95 7.69 752.0935 0.59 22.25 4.65 
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Additionally, the following published works providing P.oceanica attributes values for other Mediterranean 

sites were also consulted: 

i) Giraud (1977) 

ii) Pergent et al., 2005 

iii) Guidetti (2004) 

iv) Lopez y Royo et al., 2011 

 

Different locations sampled for Posidonia oceanica shoot attributes were categorised into the four different 

classes of meadow density defined by Giraud (1977) on the basis of shoot density counts and were also 

arbitrarily categorised into four different groups on the basis of epiphyte load values.  Figure 49 and Figure 50 

illustrate the distribution of each of the four different groups.  

 

 

Figure 49: Distribution of different levels of epiphyte loads on Posidonia oceanica shoots collected during the SCUBA diving 
survey 
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Figure 50: Distribution of different classes of Posidonia oceanica meadows on the basis of shoot density counts (after 
Giraud, 1977). 

 

The shoot density can be viewed as the most adopted standardized descriptor in the P.oceanica monitoring 

plans (Pergent-Martini et al., 2005) because it provides important information about vitality and dynamic of 

the meadow and proves effective in revealing the human influence on the environment (Pergent et al., 1995).  

Table 28 describes the P.oceanica meadow classification system given by Giraud (1977), wheres Table 29 shows 

the sampled sites at Sikka l-Bajda which fall within the different shoot density classes as described by Giraud 

(1977). 

 

Table 28: The 5 classes of P.oceanica bed density as described on the basis of shoot density (after Giraud, 1977). 

Class Shoot density Description of bed density 

I >700 shoots/m
2
 Very dense 

II 400-700 shoots/m
2
 Dense 

III 300-400 shoots/m
2
 Sparse 

IV 150-300 shoots/m
2
 Very sparse 

V 50-150 shoots/m
2
 Semi-meadow 
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Table 29: Number of different Sikka l-Bajda sites sampled for P.oceanica attributes falling within different shoot density 
classes (after Giraud, 1977). 

 Class I Class II Class III Class IV 

Sikka l-Bajda SCUBA diving sampling 

stations falling within such a class 
3 

2,4,5,9,10,11, 

13,16,17,18,20 
6,7,8,14,26 15,19 

 

According to the P.oceanica meadow classification system given by Pergent et al. (1995), shoot density counts 

at most of the Sikka l-Bajda sampling sites are characteristic of a meadow in equilibrium. 

Guidetti (2004) cites shoot density values ranging from 433 to 513 shoots/m
2
 for coastal sites in Liguria, Italy, at 

depths ranging from 6 to 8m. Lopez y Royo et al. (2011) cite shoot density figures ranging from 206 to 478 

shoots/m
2
, from three different regions within the western Mediterranean – Catalunya (Spain), Corsica 

(France) and Ischia (southern Italy), at a depth of 15m for all three regions/sites. Hence, such studies have a 

limited comparative utility as the shoot density counts recorded in this survey were mostly taken at greater 

depths.  

In general, the state of health (as assessed through shoot density and shoot leaf surface area values) of the 

Posidonia oceanica meadows within the sampling area was highest for the sampling stations within the N and 

NE sectors of the sampling area, at depths ranging from 15m to 29m, with the only outlier being sampling 

station no. 3 where the highest shoot density was recorded.  

The highest degree of stress being experienced by the P.oceanica meadows within the sampled area as 

inferred from mean shoot epiphyte loads was recorded within the SE and central sectors of the sampled area, 

at depths ranging from 15m to 26m.  

 

6.3.5 Protected benthic assemblages and species 
Species and habitats listed in any one of a suite of local and/or regional and/or European environmental 

legislation and recorded during the SCUBA diving surveys are listed in Table 30. 
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Table 30: List of protected species and habitats 

 

Species LN 311 
Habitats 

Directive 

SPABIM 

Protocol 
Bern Convention 

Red Data 

Book for 

the Maltese 

Islands 

Lithophaga 

lithopaga 
Schedule V Annex IV Annex II Annex II  

Pinna nobilis Schedule V Annex IV Annex II Annex II  

Erosaria spurca Schedule VI     

Luria lurida Schedule VI     

Cystoseira spp. 

(might include 

spinosa, 

mediterranea and 

amentacea) 

Schedules III, 

VI 
 Annex II Annex I  

Ophidiaster 

ophidianus 
Schedule VI  Annex II Annex II  

Astroides 

calycularis 
Schedule VI  Annex II Annex II  

Posidonia 

oceanica 
  Annex II   

HABITATS 

Posidonia 

oceanica 

meadows/beds 

Schedule I 
Schedule I – 

priority habitat 
   

Reefs Schedule I Schedule I    

Submerged caves 

or partially 

submerged caves 

Schedule I Schedule I    

 

Well-defined submerged or partially-submerged caves did not occur within the surveyed area, although clefts 

(large, deeply-penetrating irregular fissures in the rock) and deep overhangs (concavities that penetrate a 

considerable distance into the rock), both considered by Borg & Schembri (2003) as constituting cave-like 

environments, did occur, especially along the perimeter/fringes of reefs.  

Different Posidonia oceanica ecomorphoses (occurring individually or complexed with other assmblages) cover 

roughly half of the surveyed infralittoral area, whilst reefs within the 20m and 30m isobath cover 

approximately 25% and 30% of the surveyed area, respectively. The P.oceanica + reef combination 

cumulatively covers an estimated 55% of the surveyed area in view of the limited occurrence of reef habitat 

colonised by photophilic assemblages or by bare matte. 
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6.3.6 Spatial extent of Habitats Directive Annex I Priority Habitats and other protected 

habitats  
 Figure 51 gives the spatial extent of different Posidonia oceanica ecomorphoses and of the occurrence of 

Cystoseria  spp. (since a number of different Cystoseira species are listed under local, regional and European 

legislation) whilst Figure 52 and Figure 53 give the extent of reefs as defined through the 20m and 30m 

isobaths respectively. 

Different Posidonia oceanica ecomorphoses (occurring individually or complexed with other assemblages) 

cover roughly half of the surveyed infralittoral area, whilst reefs within the 20m and 30m isobath cover 

approximately 25% and 30% of the surveyed area, respectively. The P.oceanica + reef combination 

cumulatively covers an estimated 55% of the surveyed area in view of the limited occurrence of reef habitat 

colonised by photophilic assemblages or by bare matte.  

 

Figure 51: Extent of different P.oceanica ecomorphoses and occurrence of Cystoseira spp. within the surveyed marine area. 
Dark green areas denote dominant P.oceanica ecomorphoses, whilst light green areas denote P.oceanica ecomorphoses 

complexed with other benthic assemblages. 
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Figure 52: Extent of reefs within the surveyed area, as defined by the 20m isobath. 

 

Figure 53: Extent of reefs within the surveyed area, as defined by the 30m isobath. 
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6.3.7 Evidence of anthropogenic disturbance 
Numerous instances of anthropogenic disturbance impinging on the seabed were documented during the 

SCUBA diving baseline survey, consistent with the area’s status as a bunkering area and as a popular fishing 

spot (especially with recreational fishermen). 

In particular, during the same survey, three octopus pods were recovered, whilst the presence of two metal 

rods, known in Maltese as “dirigenti”, normally deployed just prior to trawling as part of a protocol to clear the 

seabed of objects which might damage the same trawling net. Additionally, numerous circular formations of 

bare sand, presumably so-called “halos”, and long, shallow gulleys, both within continuous P.oceanica 

meadows, presumably the consequence of crabbing practices (although some would well be natural erosion 

channels within the P.oceanica meadow), were observed during diving survey. Extensive areas of P.oceanica 

were also covered by the non-indigenous invasive red algal species Lophocladia lallemandii. Figures 18-22 

illustrate such instances of anthropogenic impacts on the seabed. 

 

 

 

Figure 54: The possible trace etched in a continous P.oceanica meadow by a dragged anchor in a practice known as 
‘crabbing’. 
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Figure 55: A small-scale sand basin in a continuous Posidonia oceanica meadow, possibly the result of a past anchoring 
incident. Numerous similar features were observed within the continous P.oceanica meadows at Sikka l-Bajda. 

 

 

 

Figure 56: Octopus trap observed during the benthic survey at Sikka l-Bajda 
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Figure 57: Extensive coverage of Posidonia oceanica shoots by Lophocladia lallemandii 
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6.3.8 Overall conservation importance of the surveyed area 
The outcome of the ecological survey conducted on the Sikka l-Bajda confirm the findings of the G.A.S. (2003) 

and Borg et al. (2009) studies, namely that the infralittoral area in question is dominated by Posidonia oceanica 

ecomorphoses. The variation in Posidonia oceanica bed types with depth as recorded within the Sikka l-Bajda 

survey area agrees with observations cited by Borg et al (2009) which report a gradual transition with 

increasing depth from a patchy P.oceanica bed type in shallow waters (5-10m) to reticulate and continuous bed 

types in deeper waters (11-30m).  

However, whilst the G.A.S (2003) study classifies the Sikka l-Bajda area as a homogenous area featuring almost 

exclusively of P.oceanica meadows settled on matte, with minor pockets featuring mosaics of Posidonia 

oceanica, Cymodocea nodosa and coarse sand, this baseline ecological survey highlights the presence of an 

array of different benthic assemblages and complexes dominated by Posidonia oceanica or Cymodocea nodosa, 

by infralittoral brown and green algal species or by unvegetated coarse sand in what is essentially a highly 

fragmented scenario.  

Posidonia oceanica, listed as a priority habitat within the EU’s Habitat Directive, was recorded within largely 

monospecific assemblages within 42.5% of the surveyed area, and within multi-assemblage complexes within a 

further 25.5% of the survey area, such that Posidonia oceanica is essentially present on 68% of the survey area, 

or on an estimated 7.5km
2
.  

Most of the protected floral and faunal species listed in Table 30 were encountered fortuitously during the 

benthic survey and hence it is expected that such species (e.g. Pinna nobilis, Erosaria spurca, Luria lurida) which 

are normally associated with Posidonia oceanica meadows, are more widespread than actually documented in 

this report. The same holds for Lithophaga lithophaga, which was fortuitously encountered within a rock 

fragment detached on purpose for analysis by the geology consultant.  

The conservation importance of the site under investigation was determined using the criteria found in  

 

Table 31, the corresponding site plan shown in  
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Figure 58. 

 

Table 31: Criteria used to determine overall conservation importance of the surveyed area. 

Level 1 (lowest level of 

conservation 

importance) 

Level 2 Level 3 
Level  4 (highest level of conservation 

importance) 

Habitats III.2.2.3, 

III.3.3.1, III.3.2.2 

Habitats III.5.1.3, 

III.6.1.20, III.6.1.21, 

III.6.1.32 

Habitats III.2.21, 

III.6.1, III.6.11, 

III.6.1.35 

Habitats III.5.1.8, III.5.1.9, III.5.10, III.5.11, 

Posidonia ‘hillocks’, reticulate P.oceanica 

beds settled on matte, III.6.1.19 
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Figure 58: Overall conservation importance of the surveyed area at Sikka l-Bajda 
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7.0 Assessment of potential effects 

7.1 Avian 

7.1.1 Rdum tal-Madonna SPA 

7.1.1.1 Collision 

The collision risk modelling methodology can be found in Appendix III along with detailed results for each 

species considered below. 

7.1.1.1.1 Shearwaters 

Cory’s shearwater 

Cory’s shearwater was frequently recorded during the field surveys foraging and rafting within the survey area.  

However, this species typically flies very close to the water’s surface and therefore was only rarely recorded 

flying at collision risk height spending only nine minutes in this height band.  When applied to the collision risk 

model, this data returned an annual collision rate of 0.060 collisions, equivalent to one collision every 16.67 

years. 

Yelkouan shearwater 

Similarly, yelkouan shearwater was recorded foraging and rafting within the survey area on a regular basis. 

Again this species spent most of its time in flight just above the surface of the water and only rarely occurred 

within the collision risk zone.  This species was observed for a total of 18 minutes at collision risk height which 

returns an annual collision rate when applied of 0.117 collisions.  This is equivalent to one collision every 8.55 

years. 

Taking the above into account it is considered that the collision rates would not result in a significant increase 

in the existing mortality rate of either shearwater species. Therefore there would be no significant negative 

effect on either of the shearwater populations which breed within the SPA as a result of collision with turbines. 

7.1.1.1.2 Raptors 

Black kite 

Black kite was recorded on a single occasion, spending 90 seconds at collision risk height. When applied to the 

collision risk model, this data returns an annual collision rate of 0.0035 collisions, equivalent to 1 collision every 

287.31 years.  

Honey buzzard 

This species was recorded as individuals and in small parties on 11 occasions. Cumulatively this species spent 

67 minutes at collision risk height. When applied to the collision risk model, this data returned an annual 

collision rate of 0.298 collisions, equivalent to 1 collision every 3.35 years. 

Montagu’s harrier 

Individual Montagu’s harriers were recorded on five occasions. This species spent a total of 10.5 minutes at 

collision risk height. When applied to the collision risk model, this data returned an annual collision rate of 

0.032 collisions, equivalent to 1 collision every 31.02 years. 
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Pallid harrier 

This species was recorded on a single occasion making a 2 minute flight through the survey area at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0048 collisions, 

equivalent to 1 collision every 209.50 years. 

Lesser kestrel 

Lesser kestrel was recorded on eight occasions either as individuals or in parties of up to three birds. In 

addition there were six records of kestrels which could not be identified to species level i.e. the birds sighted 

were either lesser kestrel or common kestrel Falco tinnunculus.  Applying the precautionary principle it has 

been assumed for the purposes of this assessment that these were records of lesser kestrel.  This species spent 

a total of 12.75 minutes at collision risk height. When applied to the collision risk model, this data returned an 

annual collision rate of 0.087 collisions, equivalent to 1 collision every 11.53 years. 

Red-footed falcon 

This species was recorded on a single occasion making a 2 minute flight through the survey area at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0052 collisions, 

equivalent to 1 collision every 192.80 years. 

Eleonora’s falcon 

This species was recorded on a single occasion making a 90 second flight through the survey area at collision 

risk height. When applied to the collision risk model, this data returned an annual collision rate of 0.0042 

collisions, equivalent to 1 collision every 237.54 years. 

Peregrine 

Individual peregrines were recorded on five occasions. This species spent a total of 8 minutes at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.036 collisions, 

equivalent to 1 collision every 27.76 years. 

Given the very low collision rates recorded for all Annex 1 raptor species which either occur, or have the 

potential to occur on the SPA, it is considered that there would be no significant effect from collision on any 

raptor population present/ potentially present within the SPA. 

7.1.1.1.3 Waders 

Stone-curlew
11

 

This species was only recorded on a single occasion and was not recorded flying at collision risk height. Given 

the very low occurrence of this species during the field surveys it is considered that there would be no 

significant effect from collision on a potential stone-curlew population within the SPA.  

7.1.1.1.4 Gulls 

Slender billed gull 

This species was recorded on seven occasions usually as individuals, but occasionally in flocks of up to 19 birds. 

Cumulatively slender billed gull spent 53.5 minutes at collision risk height. When applied to the collision risk 

model, this data returned an annual collision rate of 0.183 collisions, equivalent to 1 collision every 5.45 years. 
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Mediterranean gull 

This species was recorded regularly during the winter period in flocks of up to 28 birds, but only rarely flew at 

collision risk height.  Cumulatively Mediterranean gull spent 11 minutes at collision risk height. When applied 

to the collision risk model, this data returned an annual collision rate of 0.032 collisions, equivalent to 1 

collision every 31.04 years. 

Audouin’s gull 

Individual Audouin’s gulls were recorded on five occasions usually as individuals, and spent a total of 90 

seconds at collision risk height. When applied to the collision risk model, this data returned an annual collision 

rate of 0.0045 collisions, equivalent to 1 collision every 222.31 years. 

Given the very low collision rates recorded for all Annex 1 gull species which have the potential to occur on the 

SPA, it is considered that there would be no significant effect from collision on any gull population 

present/potentially present within the SPA. 

7.1.1.1.5 Passerines
11

 

Short-toed lark 

This species was recorded on two occasions, once as an individual and again as a flock of 17 birds. Cumulatively 

short-toed lark spent 85.5 minutes at collision risk height. When applied to the collision risk model, this data 

returned an annual collision rate of 0.276 collisions, equivalent to 1 collision every 3.63 years. 

Tawny pipit 

Individual tawny pipits were recorded on four occasions, spending a total of 135 seconds at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0058 collisions, 

equivalent to 1 collision every 173.29 years. 

Given the very low collision rates recorded for short-toed lark and tawny pipit, it is considered that there would 

be no significant effect from collision on a population of any of these passerines present/ potentially present 

within the SPA. 

 

7.1.1.2 Habitat loss – direct 

The only direct habitat loss associated with the proposed development is loss of benthic habitat at the point of 

the turbine foundations.  Therefore this effect is only relevant to the shearwater and gull species considered in 

this assessment, as loss of benthic habitat may reduce the availability of fish and invertebrate species as a food 

source for these groups.  

The extent of physical loss to the foundations and anti scour protection does not usually amount to more than 

2% of the total wind farm area
12

.  Additionally it should be noted that the introduction of turbines and their 

 
11

 This species group generally migrates nocturnally.  Therefore the occurrence of these species within the survey area is 
likely to have been underestimated by the field survey 
12 Fox A.D., Desholm M., Kahlert J., Christensen T.J., and Petersen I.K., (2006) Information needs to support environmental 
impact assessment of the effects of European marine offshore wind farms on birds, Ibis, 148, 129 -144 
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associated scour protection has the capacity to increase the abundance and diversity of habitats and species
13

. 

Depending on the type of anti-scour protection used the net amount of habitat gain can be up to 2.5 times the 

amount of habitat lost through turbine placement
14

 

Given the likely total amount of habitat loss will only represent a very small proportion of the available benthic 

habitat on the Sikka l-Bajda reef and that the installation of turbines is likely to increase the total habitat 

available, it is considered that there would be no significant effect from habitat loss on the gull and shearwater 

species considered in this assessment. 

7.1.1.3 Disturbance/Displacement – (Indirect habitat loss) 

Bird species may be disturbed/ displaced by offshore wind energy developments via the following vectors: 

 Construction/ decommissioning works; 

 Operation of the turbines; 

 Navigation/ aviation lighting positioned on turbines; and 

 Fog horns positioned on turbines. 

 

7.1.1.3.1 Shearwaters 

The proposed development has the potential to disturb/ displace Cory’s and yelkouan shearwaters from two 

areas: 

 the breeding sites on the cliffs within the Rdum tal-Madonna SPA; and 

 foraging and rafting areas at sea outside the SPA which are of importance to the breeding colonies. 

The yelkouan shearwater population within the Rdum tal-Madonna has been subject to extensive study by 

Birdlife Malta for a number of years
15

.  The data collected has been used to map key rafting areas for this 

species using kernel contour analysis
16

.  This data is presented in Appendix I - Drawing 02 . The study 

demonstrated that on average yelkouan shearwater rafted within 3.1 km of the breeding colony, this area falls 

entirely within the 20% contour as shown in Appendix I - Drawing 02 . Therefore, for the purposes of this 

assessment, this area is considered to be the ‘core’ rafting area for yelkouan shearwater, involving an area of 

94.8 km
2
.  The shearwaters generally aggregated in this area before 8.00hrs and during the afternoon from 

around 14.00 until dusk.  There is no data available for use of the rafting area by shearwaters over night, but as 

this species is known to make regular visits to its breeding burrows over night, it is assumed that the rafting 

area is used by this species during this period. 

The Cory’s shearwater population has not been subject to such a study and therefore key foraging and rafting 

areas for this species are not well known.  Therefore for the purposes of this assessment it has been assumed 

 
13 Wilson, J. C. and Elliott, M. (2009), The habitat-creation potential of offshore wind farms. Wind Energy, 12: 203–212. 

doi: 10.1002/we.324 
14 Wilson, J. C. and Elliott, M. (2009), The habitat-creation potential of offshore wind farms. Wind Energy, 12: 203–212. 
doi: 10.1002/we.324 
15 Raine A., Raine H., Meirinho A, and Borg J. J., Rafting behaviour of yelkouan shearwater Puffinus yelkouan breeding at 
Rdum tal-Madonna. 
16 Anon (2010) The EU Life yelkouan shearwater project report, Birdlife Mata 
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that both shearwater species use the same areas for foraging and rafting.  This is not an unreasonable 

assumption as both species were recorded foraging/ rafting within the survey area and exploit similar food 

resources. 

Empirical data regarding the potential for shearwater species to be disturbed/ displaced by offshore wind 

energy developments is somewhat lacking.  However, shearwaters have been observed to be vulnerable to 

disturbance from other anthropogenic factors including light and noise which have been shown to cause 

disturbance to breeding colonies
17

.  Loud noise and lighting from boats and ships close to the cliffs at Rdum tal-

Madonna have been shown to disturb shearwaters returning to the breeding colony, and lighting has led to the 

partial abandonment of other yelkouan shearwater colonies in Malta
18

. There is also evidence that lighting has 

led to the abandonment of a Cory’s shearwater colony on Gozo
19

.  It is therefore considered likely that both 

shearwater species are sensitive to disturbance/ displacement effects.  The likely significance of each potential 

effect is discussed in more detail below. 

Construction/ decommissioning works 

The construction and decommissioning phases of the project are likely to result in a temporary increase in boat 

traffic within the area of the proposed development and moving between the mainland and the development 

site.  There is also the potential for disturbance from the physical installation/dismantling of the turbines.   

The proposed development lies 1.5 km from the yelkouan and Cory’s shearwater breeding colonies within the 

SPA. Given the distance involved, and the fact that the adult shearwaters remain within their burrows whilst at 

the breeding site i.e. there is minimal visual intrusion, it is considered unlikely that a temporary increase in 

boat traffic and activities associated with construction/ decommissioning would have a significant negative 

effect on yelkouan and Cory’s shearwaters whilst they are at the breeding colonies. 

The proposed wind energy development sits within a core rafting and foraging area for yelkouan shearwater as 

established by Birdlife Malta. Both yelkouan and Cory’s shearwater were recorded rafting and foraging within 

the footprint of the proposed development site during the field surveys. Given that there is already a 

background level of boat activity from freight, fishing and recreational vessels it is considered that a temporary 

increase in boat traffic related to the construction/ decommissioning of the development is unlikely to have a 

significant negative effect on rafting and foraging shearwaters from the Rdum tal-Madonna SPA breeding 

colonies.   

Construction and decommissioning works to install/ remove turbines are likely to create a level of noise and 

visual disturbance which is noticeable above the existing background levels.  However, it is considered that 

shearwaters are only likely to be displaced temporarily from the immediate vicinity of the ongoing works 

associated with an individual turbine.  Displacement of shearwaters from a substantial proportion of the core 

rafting/ foraging area is considered unlikely.  Therefore no significant negative effect on rafting and foraging 

shearwaters from the Rdum tal-Madonna SPA is anticipated. 

If construction/decommissioning works are to be undertaken at night, lighting would be required. Whilst it is 

unknown what form this would take at this stage, any lighting would need to be sufficiently bright to allow 

works to be undertaken. It is therefore considered that this lighting would be substantially brighter than any 

 
17 Anon (2010) The EU Life yelkouan shearwater project report, Birdlife Mata 
18 Raine H., Borg J. J., Raine A., Bairner S., & Borg-Cardona M., (2007) Light pollution and its effects on Yelkouan Shearwaters 
in Malta; causes and solutions 
19

 Raine H., Borg J. J., Raine A., Bairner S., & Borg-Cardona M., (2007) Light pollution and its effects on Yelkouan 
Shearwaters in Malta; causes and solutions 
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lighting that currently occurs within the shearwater core rafting area. The lighting associated with construction 

and decommissioning works has the potential to have the following effects: 

 displacement of shearwaters from the core rafting area; 

 disruption of movements of adult birds to and from the breeding colony; and 

 disorientation of fledgling shearwaters. 

 
Whilst the lighting associated with construction and decommissioning works is likely to be very bright any 

effect on rafting shearwaters is likely to be localised to the zone of influence of a particular light source and 

that shearwaters would not be displaced from enough of the core rafting area (which measures 98.4km
2
)

 
for a 

significant negative effect to occur. 

There is however anecdotal evidence that the movements of shearwaters between the rafting area and the 

Rdum tal-Madonna breeding colonies have been disrupted by the presence of lighting on locally bunkering 

vessels.  Therefore it is considered likely that a similar effect could occur as a result of lighting associated with 

construction/decommission.  Any disruption to the movement of adult birds to and from the breeding colony is 

likely to put stress on the adults and could also affect the frequency with which dependant young are fed.  This 

has the potential to result in a significant negative effect on breeding Cory’s and yelkouan shearwater within 

the SPA. 

Fledgling shearwaters are known to be attracted to light sources and can become disorientated as a result
20

. 

This can result in birds colliding with structures such as buildings resulting in injury and death.  A study 

undertaken by Birdlife Malta indicates that disorientated fledgling shearwaters have been found out at sea and 

that the likely cause of this was artificial lighting
21

.  It is therefore possible that fledgling Cory’s and yelkouan 

shearwaters could be drawn towards the proposed development as a result of lighting associated with 

construction/decommission and become disorientated. This could result in individuals colliding with vessels, or 

turbines under construction/decommission, resulting in injury or death; there could also be effects on ‘energy 

budgets’ associated with energy ‘wasted’ by a disorientated bird, and this could adversely affect the welfare of 

the bird concerned, and ultimately lead to death if the bird is already weakened. Given the low fecundity of 

both species it is considered that the loss of even a small number of fledglings due to collision with the turbines 

or impact upon energy budgets could have a significant negative effect on both breeding colonies within the 

SPA. 

It should be noted that similar effects may also be associated with vessels used for construction/decommission 

whilst inactive but at anchor within the core rafting area if lighting is used on deck. 

 
20

 Raine H., Borg J. J., Raine A., Bairner S., & Borg-Cardona M., (2007) Light pollution and its effects on Yelkouan 
Shearwaters in Malta; causes and soluations 
21

 Raine H., Borg J. J., Raine A., Bairner S., & Borg-Cardona M., (2007) Light pollution and its effects on Yelkouan 
Shearwaters in Malta; causes and soluations 
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Operation of turbines 

The proposed development lies 1.5 km from the yelkouan and Cory’s shearwater breeding colonies within the 

SPA. Given the distance involved, and the fact that the adult shearwaters remain within their burrows/ crevices 

whilst at the breeding site i.e. there would be minimal visual intrusion, it is considered unlikely that operating 

turbines would create sufficient visual intrusion to displace or disturb breeding shearwaters whilst at the 

breeding colonies themselves. 

However, as shearwater species are known to be susceptible to disturbance from anthropogenic sources, it is 

considered highly likely that these species would be displaced from within the footprint of the proposed 

development during the operational phase.  These species are also likely to be sensitive to the presence of 

turbines, although what distance this would occur at is difficult to establish in the absence of empirical data.  

However, other bird species have been shown to be sensitive to the presence of wind turbines, for example 

common scoter Melanitta nigra have been shown to be displaced from wind energy sites with reduced 

numbers recorded up to 4 km from a development
22

.  Similar displacement effects have also been observed for 

guillemot Uria aalge and razorbill Alca torda
23

.    Other species such as golden plover have been shown to be 

displaced to distances of up to 800m
24

 and several goose species have been observed to be displaced to 

distances of 600m
25

.  Therefore operating under the precautionary principle and using professional judgement 

it is estimated that both shearwater species are likely to be displaced from the footprint of the proposed 

development with reduced numbers of birds making use of the core rafting area up to a distance of at least 1 

km from the proposed development.  

The footprint of the proposed development (as measured around the outer turbines) plus a 1 km buffer 

occupies an area of 24.27 km
2 

(see Appendix I -  Drawing 03).  This represents 25.60% of the core shearwater 

rafting area.  This is a substantial reduction in the availability of the area used by rafting birds prior to returning 

to the breeding colony after sunset.  It is considered that the displacement of shearwaters from this area would 

have a significant negative impact on the both breeding colonies, with the worst case scenario outcome being 

abandonment of the breeding sites. 

 

Navigation and aviation lighting on turbines and associated structures 

In order for the proposed development to comply the International Association of Lighthouse Authorities 

(IALA) Recommendation O-139 section 2.3 – Marking of Offshore Windfarms a number of turbines will need to 

be fitted with Aids to Navigation (AtN) in the form of lights so that the development is visible to shipping and 

aircraft
26

. 

 
22

 Petersen, I.K., Clausager, I. & Christensen, T.J. (2004). Bird Numbers and Distribution on the Horns Rev. Offshore Wind 
Farm Area. Annual Status Report 2003. Report commissioned by Elsam Engineering A/S 2003. Rønde, Denmark: National 
Environmental. Research Institute. 
23 Petersen, I.K., Clausager, I. & Christensen, T.J. (2004). Bird Numbers and Distribution on the Horns Rev. Offshore Wind 
Farm Area. Annual Status Report 2003. Report commissioned by Elsam Engineering A/S 2003. Rønde, Denmark: National 
Environmental. Research Institute. 
24 Pedersen M.B., and Poulsen E., (1991) Impact of a 90 m/2 MW wind turbine on birds. Avian responses to the 
implementation of the Tjaereborg wind turbine at the Danish Wadden-Sea. Danske Vildtunderogelser Haefte 47. Rønde, 
Denmark: Danmarks Miljøundersøgelser. 
25 Kruckenberg, H. & Jaene, J. 1999. Zum Einfluss eines Windparks auf die Verteilung weidender Bläßgänse im Rheiderland 
(Landkreis Leer, Niedersachsen). Natur Landsch. 74: 420–427. 
26 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda. 
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Three turbines identified as Significant Peripheral Structures (SPS) will be fitted with lights that are visible from 

a minimum distance of 5 nautical miles and will be synchronised to display the IALA ‘special mark’ 

characteristic – flashing yellow
27

.  

A further two turbines identified as Intermediate Peripheral Structures (IPS) will be will be fitted with lights 

which are visible from a minimum distance of 2 nautical miles. These lights will be synchronised with each 

other, but the flash characteristic would be distinctly different from those of the SPS
28

. 

The above lights would have the following intensities measured at 1 metres from the source: 

 SPS – 52 Lumens; and 

 IPS – 4.3 Lumens
29

. 

As the intensity of light decreases with distance following the inverse square law, the light intensity as viewed 

from the shore 1.5 km away will have dropped to the following values: 

 SPS – 2.31 x 10
-5 

Lumens; and 

 IPS – 1.91 x 10
-6

 Lumens. 

Given the low level of light intensity from the SPS and IPS once it reaches the shore it is considered that this 

would not cause a noticeable increase in the ambient nocturnal light level at the shearwater breeding colonies, 

and that the lights would only be visible as blinking points of light similar to navigation lights used on ships.  

A red aviation obstruction warning light will be positioned on each turbine. The intensity of these lights is not 

known at this stage, but they are anticipated to be of similar intensity to those used on tall buildings and radio 

masts and would only appear as points of red light when observed from the shoreline.  It is therefore 

considered unlikely that these lights would alter the ambient nocturnal light level at the shearwater breeding 

colonies. 

The only further lighting that would be associated with the turbines is lights on each turbine used to illuminate 

identification markings.  These lights would be of low intensity and hooded in order to minimise light pollution.  

It is therefore considered unlikely that these lights would alter the ambient nocturnal light level at the 

shearwater breeding colonies. 

Taking the above into account no significant negative impact on the either shearwater population is anticipated 

as a result of increased light levels at the breeding colony resulting from the navigation/ aviation lighting. 

The light levels generated by the navigation and aviation lights will be higher within the footprint of the 

proposed development. However light levels from the navigation lights on the SPS and IPS drop rapidly with 

distance.  Light intensity from each type of navigation light at a distance of 100 m are given below. 

 SPS – 5.2 x 10
-3 

Lumens; and 

 IPS – 4.3 x 10
-4 

Lumens. 

 
27 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda 
28

 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda 
29 www.transport.wa.gov.au/imarine/19187.asp#Top 
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This indicates that ambient light levels are only likely to be significantly altered within the immediate vicinity of 

the turbines with no overall change in the ambient light level within the proposed development site or the 

surrounding waters. 

Taking the above in to account, it is considered that there would be no significant negative effect due to 

disturbance from increased lighting on adult shearwaters foraging or rafting after dark within or close to the 

proposed development site. 

Whilst the lighting may not disturb or displace shearwaters from key areas, fledgling shearwaters are known to 

be attracted to light sources and can become disorientated as a result
30

. This can result in birds colliding with 

structures resulting in injury and death.    It is therefore possible that fledgling Cory’s and yelkouan shearwaters 

could be drawn towards the proposed development as a result of the lighting and become disorientated. This 

could result in individuals colliding with the turbine blades or masts resulting in injury or death; there could 

also be effects on ‘energy budgets’ associated with energy ‘wasted’ by a disorientated bird, and this could 

adversely affect the welfare of the bird concerned, and ultimately lead to death if the bird is already weakened. 

Given the low fecundity of both species it is considered that the loss of even a small number of fledglings due 

to collision with the turbines or impact upon energy budgets could have a significant negative effect on both 

breeding colonies within the SPA.   

In addition to the turbines it is likely that there would be an offshore substation as part of the proposed 

development. This would also require lighting so that its location is obvious to shipping; however what form 

the lighting would take is currently unknown.  If it is similar in nature to that expected to be fitted to the 

turbines, then a similar level of effect on fledging shearwaters, as discussed above, would be anticipated. 

If the lighting is substantially brighter, then effects could be as severe as those anticipated for lighting 

associated with the construction/decommissioning of the proposed development.  If this is the case, then there 

is the potential for the lighting to disrupt the movements of the adult shearwaters to and from the breeding 

colonies in addition to the effects on fledging shearwaters discussed above.  

Lighting on an offshore substation is therefore likely to have a significant negative effect on the shearwater 

populations within the SPA. 

 

Fog horns positioned on turbines 

Two SPS will be fitted with sound signals in the form of fog horns with an audible range of not less than 2 

nautical miles (3.7 km), which would be triggered to sound by automatic fog sensors when visibility drops to 

less than 2 nautical miles.  The two turbines fitted with the fog horns would be A1 and A19 positioned at the 

north western and south eastern extent of the proposed development site respectively
31

. 

The volume of the sound produced by the fog horns is 134 dB when recorded at 1 metre from the sound 

source.  The way in which the amplitude of a sound wave decreases with distance.  

The turbines to be fitted with fog horns would be positioned at the following approximate distances from the 

shearwater colony: 

 
30 Raine H., Borg J. J., Raine A., Bairner S., & Borg-Cardona M., (2007) Light pollution and its effects on Yelkouan Shearwaters 
in Malta; causes and soluations 
31 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda. 
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 A1 – 2.84 km 

 A19 – 4.70 km 

The amplitude of the sound generated by each fog horn would therefore be reduced to the following decibel 

levels as heard at the shearwater colonies. 

 A1 – 64.94 dB 

 A19 – 60.56 db 

As the fog horns are likely to sound simultaneously it is important to consider the combined volume of the two 

sound sources. The volume of sound generated by the two fog horns as heard at the shearwater colonies 

would be 66.29 dB 

This sound level is equivalent to that which may be experienced on a typical high street
32

, whereas the existing 

ambient sound level at the shearwater colonies is estimated to be in the region of 45 dB
33

, equivalent to that 

which may be experienced in a typical office.  This represents an increase in sound intensity by a factor of over 

100.  It is considered that the abrupt increase in the sound level of this magnitude when the fog horns sound is 

likely to be highly disturbing to the shearwater breeding colonies when foggy weather conditions coincide with 

the shearwater breeding period. 

Due to the lack of empirical data on the subject of disturbance of shearwaters by abrupt sound sources such as 

fog horns, the potential effects on the breeding colonies are difficult to assess.  Potential reactions of these 

species are listed below: 

 no reaction (unlikely given the known sensitivity of these species to anthropogenic noise disturbance); 

 birds briefly flushed from burrows before returning almost immediately; 

 birds exhibit a short term reaction (5 – 20 minutes); 

 birds exhibit a long term reaction (> 20 minutes); 

 adult birds abandon nest sites leaving eggs/young unattended. 

 
It should be noted that as the fog horns would sound repetitively in conditions of poor visibility that any 

disturbance effect may be compound i.e. a bird that is only disturbed in the short term would be disturbed 

several times in succession which may ultimately lead to a greater disturbance effect. 

It is considered unlikely that either shearwater population would habituate to the disturbance from the fog 

horns, as they are triggered by the weather conditions, which are by definition unpredictable. 

Taking the above into account, and operating under the precautionary principle, it is considered that the use of 

fog horns on the proposed development site would have a significant negative effect on the shearwater 

breeding colonies and has the potential to result in the partial or complete abandonment of the colonies. 

 
32

 http://www.buildingproductsolutions.co.uk/pdfs/acoustic%20terms%20bps.pdf 
33 Pers comm. Benedict Sarton, Associate Consultant – Acoustics, SLR Consulting 
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The sound level generated by the fog horns would be far greater within the proposed development site and the 

immediately surrounding waters.  It is estimated that the levels of sound produced by the fog horns are likely 

to be loud enough to disturb rafting and foraging shearwaters within at least 3.7 km of the fog horns as this is 

the distance at which the fog horns are sufficiently loud enough to act as a warning signal.  This would 

encompass an area of 82.48 km
2 

and occupies 80.63% of the core shearwater forging area (Appendix I - 

Drawing 04).  It is therefore considered that the shearwater populations would be displaced from this area 

during periods of poor visibility.  The potential effects on the shearwater populations would be highly 

dependent on how often the fog horns sound during the breeding periods. However, it is possible that 

frequent disturbance could permanently displace this species from the vast majority of the core rafting area 

close to the breeding colonies on a long term basis. 

Taking the above into account, and operating on the precautionary principle, it is considered that disturbance 

resulting from the use of fog horns would have a significant negative effect on the shearwater colonies.  This 

could ultimately result in the exclusion of shearwaters from a key rafting area which could in turn lead to the 

abandonment of the breeding colonies. 

It is notable from the field data that the numbers of Cory’s shearwater observed within the survey area greatly 

exceeded the numbers known to breed within the Rdum tal-Madonna SPA.  Cory’s shearwater from other 

breeding colonies within the Maltese archipelago clearly raft and forage within the footprint of the proposed 

development and therefore breeding colonies at other sites may also be vulnerable to the impacts identified 

above.  

 

7.1.1.3.2 Raptors 

Construction, operation and decommissioning 

Many raptors are considered to be tolerant of disturbance from anthropogenic factors. For example, honey 

buzzard has been shown to be tolerant of human activity within 100 m of the nest site
34

.  This species is 

therefore unlikely to be sensitive to disturbance/ displacement effects from offshore wind turbines and 

associated construction/decommissioning works. 

Potential disturbance effects on pallid and Montagu’s harriers are not well studied, but the closely related hen 

harrier Circus cyaneus has been shown to be tolerant of disturbance within 100 m, but may be disturbed by the 

presence of turbines at distances of between 500 m and 1 km
35

. It is considered likely that pallid and 

Montagu’s harrier would exhibit similar levels of sensitivity to disturbance associated with the proposed wind 

energy development.   

Lesser kestrel is known to breed in urban areas
36

 and is therefore unlikely to be sensitive to disturbance 

associated with the presence of offshore turbines and associated construction/ decommissioning works  

Black kite has been shown to preferentially select urban areas for foraging
37

 and as such it is considered 

unlikely that this species is sensitive to disturbance/ displacement effects from offshore wind turbines and 

associated construction/ decommissioning works. 

 
34 Bright J.A.,. R.H.W. Langston., and Anthony S., (2009) Mapped and written guidance to birds and onshore wind energy 
development in England, RSPB Resarch Report No 35, RSPB, Sandy, Bedfordshire 
35 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 
36 Tella J.L., Hiraldo F., Donázar-Sancho J.A., and Negro J.J., (1996) Costs and Benefits of Urban Nesting in the Lesser 
Kestrel., Raptors in Human Landscapes, Academic Press Ltd. 
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Peregrine has been shown to be tolerant of disturbance from anthropogenic factors within 100 m of the 

breeding site, but may be sensitive to the presence of wind turbines up to a distance of 800 m from a nest 

site
38

.  As such it is considered unlikely that this species is sensitive to disturbance/ displacement effects from 

offshore wind turbines and associated construction/ decommissioning works. 

Potential disturbance/ displacement effects on red-footed falcon are not well studied, however species from 

the genus Falco appear to be generally tolerant of anthropogenic disturbance and are not generally sensitive to 

wind energy developments beyond 800 m. As such it is considered unlikely that this species is sensitive to 

disturbance/ displacement effects from offshore wind turbines and associated construction/ decommissioning 

works. 

Given the general tolerance of raptor species to anthropogenic sources of disturbance, and the fact that the 

proposed development site lies 1.5 km from the SPA i.e. beyond the distance at which most raptor species are 

considered to be sensitive to anthropogenic sources of disturbance, no significant negative effects from 

disturbance/ displacement as a result of the proposed development on any of the above Annex 1 raptors are 

anticipated. 

Eleonora’s falcon, a colonial breeder which selects remote islands as breeding sites, may be more susceptible 

to disturbance/ displacement effects than other Falco species
39,40

.  This species may therefore be susceptible 

to visual disturbance from the construction, operation and decommissioning phases of the proposed 

development.  Therefore, operating under the precautionary principle, it is considered that the proposed 

development could have a negative effect on this species and could limit the potential for this species to 

establish a breeding colony within the SPA in the future.  

 

Navigation and aviation lighting 

All of the Annex 1 raptor species recorded during the survey are diurnal and therefore roost at night. Given the 

very low levels of light that would reach the SPA from the navigation and aviation lights fitted to the proposed 

turbines it is considered highly unlikely that any of these species would be significantly negatively affected. 

 

Fog horns fitted to turbines 

Many raptor species such as peregrine and lesser kestrel will nest in urban areas and sites such as quarries, and 

as previously discussed most of the Annex 1 species recorded are generally tolerant of disturbance from 

anthropogenic sources.  Therefore, in most cases it is considered that these species would not have anything 

more than a short term reaction to sounding fog horns. Therefore no significant negative effect on these 

species is anticipated. 

The only possible exception is Eleonora’s falcon which is considered to be more susceptible to disturbance/ 

displacement impacts than other Falco species.  It is therefore considered that the sounding of fog horns would 

                                                                                                                                                                                                        

37 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 
38 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 
39 Ristow D., and Wink M., (1985) Breeding Success and Management of Eleonora’s Falcon, ICBP Technical Publication No. 5 
40 Ristow D., (2002) International Species Action Plan Eleonora’s Falcon (Falco eleonorae), Birdlife International on Behalf of 
the European Commission. T-PVS/Inf (2002) 13  
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have a significant negative effect on this species and could limit the potential for this species to establish a 

breeding colony within the SPA in the future. 

7.1.1.3.3 Waders 

Stone-curlew is known to be particularly sensitive to disturbance from anthropogenic factors and may be 

sensitive to the presence of wind turbines at up to 3 km
41

.  It is also likely that this species would be disturbed 

by sounding fog horns.  It is therefore considered that the proposed development would have a significant 

negative effect on this species and could limit the potential for this species to establish a population within the 

SPA in the future. 

7.1.1.3.4 Gulls 

Whilst there is little data specific to disturbance/ displacement effects on Mediterranean, slender-billed and 

Audouin’s gull available, gull species form the genus Larus are widely considered to be tolerant of disturbance 

from anthropogenic sources and have not been shown to be sensitive to the presence of wind turbines
42

.  

Therefore no significant negative effect from the proposed development on this species group is anticipated. 

7.1.1.3.5 Passerines 

Passerines are not generally considered to be sensitive to disturbance/ displacement effects from wind 

turbines
43

 and therefore it is considered that there would be no significant negative effect from the 

development on this species group. 

 

7.1.1.4 Barrier to Movement 

7.1.1.4.1 Shearwaters 

Both the Cory’s and yelkouan shearwater colonies are located on cliffs facing the south-western perimeter of 

the proposed development at a distance of approximately 1.5 km.   As previously discussed both these species 

are considered to be sensitive to the presence of operational wind turbines and are therefore unlikely to fly 

through the development when moving between the colony and their feeding grounds/ rafting areas.  The 

additional flight distance required to avoid the proposed development site during a single trip is unlikely to 

place significant additional energy demands on individual birds. However it is considered likely that birds 

making multiple foraging trips between the breeding colonies and foraging areas may be required to expend 

sufficient additional energy that this could result in the survival rate of individuals being negatively affected.  

This could ultimately result in reduced breeding success within the established colonies leading to a reduction 

in the size of the breeding populations, and therefore potentially a significant adverse effect upon the SPA. 

It is notable from the field data that the numbers of Cory’s shearwater observed within the survey area greatly 

exceeded the numbers known to breed within the Rdum tal-Madonna SPA.  Cory’s shearwater from other 

breeding colonies within the Maltese archipelago clearly raft and forage within the footprint of the proposed 

development and therefore breeding colonies at other sites may also be vulnerable to barrier to movement 

impacts. 

 
41 Bright J.A.,. R.H.W. Langston., and Anthony S., (2009) Mapped and written guidance to birds and onshore wind energy 
development in England, RSPB Research Report No 35, RSPB, Sandy, Bedfordshire 
42 Chamberlain D.E., Refisch M.R., Fox A.D., Desholm M., and Anthony S.J.,(2006) The Effect of avoidance rate on bird 
mortality predictions made by wind turbine collision risk models. Ibis 148 198-202 
43

 Langston, R.H.W.., and Pullan J.D., (2004) Effects of Wind Farms on Birds, Nature and Environment No. 139, Council of 
Europe Publishing  
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7.1.1.4.2 Gulls 

As previously discussed, gull species are not considered to be susceptible to disturbance/displacement effects 

from wind turbines and are therefore unlikely to avoid the proposed development when moving through the 

local area.  It is therefore considered that barrier to movement is not relevant to these species.  

7.1.1.4.3 Other migratory species 

The longest axis of the proposed development site is orientated from north-west to south-east. This is more or 

less parallel to the predominant direction of movement of migratory birds passing through the Maltese 

archipelago. Therefore migratory birds would only need to make enough of a deviation to avoid the proposed 

development as measured across its shortest axis, a distance of approximately 2 km.  Therefore birds 

approaching the proposed development from either the north-west or the south-east would only need to make 

a minor diversion in order to avoid the proposed development.  This is unlikely to make sufficient extra energy 

demands on those Annex 1 migratory species discussed in this assessment such that this would result in a 

significant negative effect on their conservation status. 

 

7.1.1.5 Other Effects 

7.1.1.5.1 Concentration of Shipping 

The area of the proposed development together with a normal 500 metre safety zone will considerably restrict 

the width of inshore boat movements
44

, causing traffic to pass close to the Cory’s and yelkouan shearwater 

colonies.  This is likely to increase the current level of disturbance from shipping movements and could have a 

significant negative effect on the breeding colonies of both species as a result of increased noise and light 

levels. 

7.1.1.5.2 Exclusion of Fishing Vessels 

The potential exclusion of lampara fishing from the proposed development and a 500 m buffer zone along with 

the exclusion of vessels fishing for tuna, swordfish and similar species
45

 has the potential to create a de facto 

marine nature reserve inside the buffer zone around the proposed development.  This area has the potential to 

become a nursery/ sanctuary area for fish and other marine life; populations of which would spread out into 

the wider marine environment.  This has the potential to benefit the Cory’s and yelkouan shearwater 

populations by providing greater availability of prey species in the wider marine environment.   

If the permanent exclusion of lampara fishing vessels from the proposed development footprint and buffer 

zone is put in place during the operational phase of the development, this would have the additional benefit of 

reducing the amount of light pollution within the area as the number of vessels using lights to attract fish and 

squid into their nets would be locally reduced. 

 

7.1.2 L-Ghadira SPA 

7.1.2.1 Collision 

The collision risk modelling methodology can be found in Appendix III along with detailed results for each 

species recorded at this site considered here. 

 
44

 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda. 
45 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda. 
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7.1.2.1.1 Herons, egrets and allies 

Eurasian spoonbill  

An individual Eurasian spoonbill was recorded on a single occasion, spending 90 seconds at collision risk height.  

When applied to the collision risk model, this data returns an annual collision rate of 0.0044 collisions, 

equivalent to 1 collision every 287 years.  

Great egret 

This species was recorded on five occasions in variable numbers within the development footprint, 

cumulatively spending 36.5 minutes flying at collision risk height.  When applied to the collision risk model, this 

data returns an annual collision rate of 0.17 collisions, equivalent to 1 collision every 5.75 years. 

Little egret 

Little egret was recorded in 19 occasions in variable numbers, cumulatively spending 1.36 hours at collision risk 

height.  When applied to the collision risk model, this data returns an annual collision rate of 0.27 collisions, 

equivalent to 1 collision every 3.72 years. 

Night heron 

Night heron was recorded in seven occasions in variable numbers, cumulatively spending 2.29 hours at collision 

risk height.  When applied to the collision risk model, this data returns an annual collision rate of 0.39 

collisions, equivalent to 1 collision every 2.52 years. 

Purple heron 

Purple heron was recorded on four occasions in flocks of up to 20 birds.  Cumulatively this species spent 1.41 

hrs at collision risk height. When applied to the collision risk model, this data returns an annual collision rate of 

0.77 collisions, equivalent to 1 collision every 1.30 years.   

Squacco heron 

This species was recorded on a single occasion as individual, spending one minute at collision risk height.  

When applied to the collision risk model, this data returns an annual collision rate of 0.0044 collisions, 

equivalent to 1 collision every 287.48 years. 

With the exception of purple heron, the very low collision rates recorded for Annex 1 heron and egret species 

considered within this assessment indicates that there would be no significant effect from collision on any 

Annex 1 heron/ egret populations present within the SPA. 

Purple heron was frequently recorded within the data set provided by BLM, with a total of 49 records of this 

species.  Counts ranged from single birds to flocks of up to 14 birds.   Given the frequency and numbers with 

which this species occurs at ll-Ghadira it is considered that a collision rate of one bird every 1.30 years would 

not result in a rate of mortality that would be noticeable above natural fluctuations in the purple heron 

population.  Therefore it is considered that the occurrence of a significant negative effect would be unlikely.  
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7.1.2.1.2 Wildfowl 

Ferruginous duck 

This species was recorded on two occasions, once as an individual and once as a flock of 25 birds.  On both 

occasions this species flew below collision risk height. A collision rate of zero is therefore applied to this 

species. No significant negative effect on this species as a result of collision is anticipated.  

7.1.2.1.3 Terns 

Caspian tern 

This species was recorded on a single occasion as a flock of three birds.  Cumulatively this species spent a total 

of 4.5 minutes flying at collision risk height.  When applied to the collision risk model, this data returned an 

annual collision rate of 0.012 collisions, equivalent to 1 collision every 82.65 years. 

Sandwich tern 

Sandwich tern was recorded on a 20 occasions in flocks of up to seven birds.  Cumulatively this species spent a 

total of 2.21 hours flying at collision risk height.  When applied to the collision risk model, this data returned an 

annual collision rate of 0.38 collisions, equivalent to 1 collision every 2.63 years. 

Given the very low collision rates recorded for all Annex 1 wader species considered within this assessment, it 

is considered that there would be no significant effect from collision on any Annex 1 wader population present 

within the SPA. 

7.1.2.1.4 Raptors 

Black kite 

Black kite was recorded on a single occasion, spending 90 seconds at collision risk height. When applied to the 

collision risk model, this data returns an annual collision rate of 0.0035 collisions, equivalent to 1 collision every 

287.31 years.  

Eleonora’s falcon 

This species was recorded on a single occasion making a 90 second flight through the survey area at collision 

risk height. When applied to the collision risk model, this data returned an annual collision rate of 0.0042 

collisions, equivalent to 1 collision every 237.54 years. 

Honey buzzard 

This species was recorded as individuals and in small parties on 11 occasions. Cumulatively this species spent 

67 minutes at collision risk height. When applied to the collision risk model, this data returned an annual 

collision rate of 0.298 collisions, equivalent to 1 collision every 3.35 years. 

Lesser kestrel 

Lesser kestrel was recorded on eight occasions either as individuals or in parties of up to three birds. In 

addition there were six records of kestrels which could not be identified to species level i.e. the birds sighted 

were either lesser kestrel or common kestrel Falco tinnunculus.  Applying the precautionary principle it has 

been assumed for the purposes of this assessment that these were records of lesser kestrel.  This species spent 

a total of 12.75 minutes at collision risk height. When applied to the collision risk model, this data returned an 

annual collision rate of 0.087 collisions, equivalent to 1 collision every 11.53 years. 
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Marsh Harrier 

Marsh harrier was recorded on a total of 76 occasions within the proposed development footprint.  

Cumulatively, this species spent just over three hours flying at collision risk height.  When applied to the 

collision risk model, this data returned an annual collision rate of 0.52 collisions, equivalent to one collision 

every 1.94 years.     

Montagu’s harrier 

Individual Montagu’s harriers were recorded on five occasions. This species spent a total of 10.5 minutes at 

collision risk height. When applied to the collision risk model, this data returned an annual collision rate of 

0.032 collisions, equivalent to 1 collision every 31.02 years. 

Pallid harrier 

This species was recorded on a single occasion making a 2 minute flight through the survey area at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0048 collisions, 

equivalent to 1 collision every 209.50 years. 

Osprey 

Osprey was recorded on two occasions and spent a total of 5.75 minutes flying at collision risk height.  When 

applied to the collision risk model, this data returned an annual collision rate of 0.02 collisions, equivalent to 1 

collision every 51.10 years  

Peregrine 

Individual peregrines were recorded on five occasions. This species spent a total of 8 minutes at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.036 collisions, 

equivalent to 1 collision every 27.76 years. 

Red-footed falcon 

This species was recorded on a single occasion making a 2 minute flight through the survey area at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0052 collisions, 

equivalent to 1 collision every 192.80 years. 

With the exception of marsh harrier the very low collision rates recorded for all Annex 1 raptor species which 

occur, or have the potential to occur on the SPA, indicate that there would be no significant effect from 

collision on any Annex 1 raptor (excluding marsh harrier) population present/potentially present within the 

SPA. 

Marsh harrier was frequently recorded within the data set provided by BLM, with a total of 69 records of this 

species.  Counts ranged from single birds to flocks of up to 20 birds, with single records of counts of 41 and 55 

birds recorded.  This species was also the most regularly recorded Annex 1 raptor during the raptor vantage 

point surveys undertaken at ll-Ghadira.  Records were usually of individuals, but two birds were occasionally 

recorded and a flock of five individuals was recorded on one occasion.  Given the frequency and numbers with 

which this species occurs at ll-Ghadira in is considered that a collision rate of one bird every 1.94 years would 

not result in a rate of mortality that would be noticeable above natural fluctuations in the marsh harrier 

population.  Therefore it is considered that the occurrence of a significant negative effect would be unlikely.  
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7.1.2.1.5 Waders 

Black-winged stilt 

Black-winged stilt was recorded on a single occasion as a flock of 30 birds spending a total of two hours flying 

at collision risk height.  When applied to the collision risk model, this data returned an annual collision rate of 

0.015 collisions, equivalent to 1 collision every 2.75 years. 

Golden plover 

Golden plover was recorded on a single occasion as an individual, spending a total of 45 seconds flying at 

collision risk height.  When applied to the collision risk model, this data returned an annual collision rate of 

0.0038 collisions, equivalent to 1 collision every 256.77 years. 

Ruff 

Ruff was recorded on a single occasion as a flock of ten birds flying below collision risk height.  A collision rate 

of zero is therefore applied to this species. 

Wood sandpiper 

Wood sandpiper was recorded on a three occasions as flocks of 40, 18 and nine birds, spending a total of 1.45 

hours flying at collision risk height.  When applied to the collision risk model, this data returned an annual 

collision rate of 0.015 collisions, equivalent to 1 collision every 5.40 years.   

Given the very low collision rates recorded for all Annex 1 wader species considered within this assessment, it 

is considered that there would be no significant effect from collision on any Annex 1 wader population present 

within the SPA. 

7.1.2.1.6 Gulls 

Slender billed gull 

This species was recorded on seven occasions usually as individuals, but occasionally in flocks of up to 19 birds. 

Cumulatively slender billed gull spent 53.5 minutes at collision risk height. When applied to the collision risk 

model, this data returned an annual collision rate of 0.183 collisions, equivalent to 1 collision every 5.45 years. 

Mediterranean gull 

This species was recorded regularly during the winter period in flocks of up to 28 birds, but only rarely flew at 

collision risk height.  Cumulatively Mediterranean gull spent 11 minutes at collision risk height. When applied 

to the collision risk model, this data returned an annual collision rate of 0.032 collisions, equivalent to 1 

collision every 31.04 years. 

Audouin’s gull 

Individual Audouin’s gulls were recorded on five occasions usually as individuals, and spent a total of 90 

seconds at collision risk height. When applied to the collision risk model, this data returned an annual collision 

rate of 0.0045 collisions, equivalent to 1 collision every 222.31 years. 

Given the very low collision rates recorded for all Annex 1 gull species which have the potential to occur on the 

SPA, it is considered that there would be no significant effect from collision on any gull population 

present/potentially present within the SPA. 
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7.1.2.1.7 Passerines
46

 

Short-toed lark 

This species was recorded on two occasions, once as an individual and again as a flock of 17 birds. Cumulatively 

short-toed lark spent 85.5 minutes at collision risk height. When applied to the collision risk model, this data 

returned an annual collision rate of 0.276 collisions, equivalent to 1 collision every 3.63 years. 

Tawny pipit 

Individual tawny pipits were recorded on four occasions, spending a total of 135 seconds at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0058 collisions, 

equivalent to 1 collision every 173.29 years. 

Given the very low collision rates recorded for short-toed lark and tawny pipit, it is considered that there would 

be no significant effect from collision on a population of any of these passerines present/ potentially present 

within the SPA. 

7.1.2.2 Habitat loss – direct 

The only direct habitat loss associated with the proposed development is loss of benthic habitat at the point of 

the turbine foundations.  Therefore this effect is only relevant to the gull and tern species considered in this 

assessment, as loss of benthic habitat may reduce the availability of fish and invertebrate species as a food 

source for these groups, .  

The extent of physical loss to the foundations and anti scour protection does not usually amount to more than 

2% of the total wind farm area
47

.  Additionally it should be noted that the introduction of turbines and their 

associated scour protection has the capacity to increase the abundance and diversity of habitats and species
48

. 

Depending on the type of anti-scour protection used the net amount of habitat gain can be up to 2.5 times the 

amount of habitat lost through turbine placement
49

 

Given the likely total amount of habitat loss will only represent a very small proportion of the available benthic 

habitat on the Sikka l-Bajda reef and that the installation of turbines is likely to increase the total habitat 

available, it is considered that there would be no significant effect from habitat loss on the gull and tern species 

considered in this assessment. 

7.1.2.3 Disturbance/Displacement – (Indirect habitat loss) 

Bird species may be disturbed/ displaced by offshore wind energy developments via the following vectors: 

» Construction/decommissioning works; 

» Operation of the turbines; 

» Navigation/aviation lighting positioned on turbines; and 

 
46

 This species group generally migrates nocturnally.  Therefore the occurrence of these species within the survey area is 
likely to have been underestimated by the field survey 
47 Fox A.D., Desholm M., Kahlert J., Christensen T.J., and Petersen I.K., (2006) Information needs to support environmental 
impact assessment of the effects of European marine offshore wind farms on birds, Ibis, 148, 129 -144 
48 Wilson, J. C. and Elliott, M. (2009), The habitat-creation potential of offshore wind farms. Wind Energy, 12: 203–212. 

doi: 10.1002/we.324 
49 Wilson, J. C and Elliott, M. (2009), The habitat-creation potential of offshore wind farms. Wind Energy, 12: 203–212. 
doi: 10.1002/we.324 
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» Fog horns positioned on turbines. 

 
Construction/decommissioning works 

The construction and decommissioning phases of the project are likely to result in a temporary increase in boat 

traffic within the area of the proposed development and moving between the mainland and the development 

site.  There is also the potential for disturbance from the physical installation/dismantling of the turbines.   

However, given that the proposed development site is 5 km from ll-Ghadira SPA it is considered that any noise 

or visual disturbance generated by construction or decommissioning works would be too distant from the SPA 

for any significant negative effect to occur. 

It is possible that populations of Annex 1 gulls and terns recorded within the SPA forage within the footprint of 

the proposed development, and therefore have the potential to be displaced from their feeding grounds by 

construction or decommissioning works.  However, it is considered that gulls and terns are only likely to be 

displaced temporarily from the immediate vicinity of the ongoing works associated with an individual turbine.  

Therefore no significant negative effect on gulls and terns from ll-Ghadira SPA is anticipated. 

Operation of turbines 

The operation of the wind turbines has the potential to cause visual disturbance, which can result in some 

sensitive species being displaced.  There is little empirical data available for most of the Annex 1 species 

considered in this assessment in respect of disturbance/ displacement effects, however other bird species have 

been shown to be sensitive to the presence of wind turbines. However, given that the proposed development 

site is 5 km from the ll-Ghadira SPA it is considered that the any visual disturbance generated during the 

operational phase of the proposed development would be too distant from the SPA for any significant negative 

effect to occur. 

It is possible that the populations of Annex 1 gulls and terns recorded within the SPA forage within the 

footprint of the proposed development, and therefore have the potential to be displaced from their feeding 

grounds by construction or decommissioning works.  However, neither of these species groups is considered to 

be particularly sensitive to the presence of wind turbines and is therefore unlikely to be displaced from their 

foraging grounds.   Therefore no significant negative effect on gulls and terns from ll-Ghadira SPA is 

anticipated. 

 

Navigation and aviation lighting on turbines and other structures 

In order for the proposed development to comply the International Association of Lighthouse Authorities 

(IALA) Recommendation O-139 section 2.3 – Marking of Offshore Windfarms a number of turbines will need to 

be fitted with Aids to Navigation (AtN) in the form of lights so that the development is visible to shipping and 

aircraft
50

. 

Given the low level of light intensity from the Significant Peripheral Structures and Intermediate Peripheral 

Structures once it reaches the shore it is considered that this would not cause a noticeable increase in the 

ambient nocturnal light level within ll-Ghadira SPA  

 
50 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda. 
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A red aviation obstruction warning light will be positioned on each turbine. The intensity of these lights is not 

known at this stage, but they are anticipated to be of similar intensity to those used on tall buildings and radio 

masts and would only appear as points of red light when observed from the shoreline.  It is therefore 

considered unlikely that these lights would alter the ambient nocturnal light level within ll-Ghadira SPA. 

Taking the above into account it is considered that there would be no significant negative impact on any of the 

Annex 1 receptors considered within this assessment as a result of navigation and aviation lighting. 

Fog horns positioned on turbines 

Two SPS will be fitted with sound signals in the form of fog horns, details of which have been given above.  The 

volume of sound generated by the two fog horns as heard at the ll-Ghadira SPA would be 61.04 dB. 

This sound level is equivalent to that which may be experienced on a typical high street
51

, It is considered that 

the abrupt increase in sound level has the potential to disturb populations of Annex 1 species within the SPA. 

7.1.2.3.1 Wetland and Sea Birds 

Whilst ll-Ghadira SPA covers an area of 97.74 ha only a small area, approx 3.75 ha is made up of coastal lagoon.  

This is the key area of habitat within the SPA used by all wetland bird species found on site including the 

following groups: 

 herons and egrets; 

 bitterns 

 storks, cranes, spoonbill and ibis; 

 wildfowl; 

 waders; 

 crakes 

 gulls;  

 terns; and 

 kingfishers. 

This area is located between 40 and 300 m of a highway, and between 180 and 370 m from a holiday resort 

(Mellieha Holiday Complex).  Based on its location, the daytime ambient noise level at the coastal lagoon is 

estimated at between 60 and 65
52

 dB during the day.  Therefore, sounding foghorns are not likely to be 

noticeable over and above the daytime ambient noise level. 

At night, the ambient noise level around the costal lagoon is estimated to be a maximum of 45 dB
53

.  Therefore 

fog horns sounding at night would be 16 dB louder than the ambient noise level.  An increase in noise level of 

 
51 http://www.buildingproductsolutions.co.uk/pdfs/acoustic%20terms%20bps.pdf 
52 These figures are based on professional opinion in the absence of empirical data. 
53 This figure is based on professional opinion in the absence of empirical data.    
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this magnitude is considered to represent a substantial impact on human receptors
54

, therefore is it is possible 

that potentially sensitive avian receptors (such as those in the groups listed above) may also be impacted.   

The nature of any effect on wetland bird species is difficult to ascertain in the absence of any academic studies 

into the impacts of foghorns on bird populations. However, waders have been shown to be vulnerable to 

disturbance from military firing ranges whereas duck and gull species showed no response
55

.  A further study 

found no major disturbance to dabbling ducks was observed to noise levels of 63 dB generated by low flying 

aircraft
56

.   

Egrets have been shown to be tolerant of noise levels generated by low flying aircraft of between 55 and 110 

dB
57

 and both herons and egrets and will nest close to urban areas
5859

 indicating a tolerance to anthropogenic 

sources of disturbance.  

Species of tern have been shown to be tolerant of simulated aircraft noise of over 85 dB
60

. 

Eurasian spoonbill is considered to be sensitive to disturbance from noise generated by aircraft
61

 

An extensive search of the available literature did not find any studies which had examined in detail the 

impacts of elevated noise levels on bittern, stork, crane, ibis, crake or kingfisher species. 

Taking the above into account it is considered that the following groups are broadly tolerant of elevated noise 

levels: 

 herons and egrets; 

 wildfowl; 

 gulls; and 

 terns. 

 
Therefore no significant negative effective on the following receptors as a result of sounding fog horns is 

anticipated: 

 Audouin’s gull; 

 
54 Anon (2002) Guidelines for Noise Impact Assessment – Consultation Draft Institute of Environmental Management and 
Assessment, Lincoln  
55 Smit C.J., and Visser G.J.M., (1993) Effects of disturbance on shorebirds: a summary of existing knowledge from the Dutch 
Wadden Sea and Delta area. Wader Study Group Bull. 68:6-19   
56 Conomy, J.T., J.A. Collazo, J.A. Dubovsky and W.J. Fleming. 1998. Dabbling duck behavior and aircraft activity in coastal 

North Carolina. Journal of Wildlife Management 62:1127-1134. 
57 Black, B.B., M.W. Collopy, H.F. Percival, A.A. Tiller and P.G. Bohall. 1984. Effects of low level military training flights on 

wading bird colonies in Florida. Florida Cooperative Fish and Wildlife Research Unit, School for Research and Conservation, 

University of Florida. Technical Report No. 7. 
58 Grubb M. M. (1979) Effects of increased noise levels on nesting herons and egrets, Proceeding of the Colonial Water Bird 
Group, Vol 2 pp 49-54. 
59 http://www.northcascadesaudubon.org/PP_heron_plan_mgmt.pdf 
60 Brown A.L., (1990) Measuring the effect of aircraft noise on sea birds Environment International Vol 16 Iss 4-6 587-592 
61 Triplet, P., Overdijk, O., Smart, M., Nagy, S., Schneider-Jacoby, M., Karauz, E.S., Pigniczki, Cs., Baha El Din, S., Kralj, J., 
Sandor, A., Navedo, J.G. (Compilers). 2008. International Single Species Action Plan for the Conservation of the Eurasian 
Spoonbill Platalea leucorodia. AEWA Technical Series No. 35. Bonn, Germany. 

http://www.northcascadesaudubon.org/PP_heron_plan_mgmt.pdf
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 Caspian tern; 

 ferruginous duck; 

 great egret; 

 gull-billed tern; 

 little egret; 

 mediterranean gull; 

 night heron; 

 purple heron 

 squacco heron; 

 sandwich tern; 

 slender billed gull; and 

 whiskered tern. 

 
Wading birds and Eurasian spoonbill are clearly affected by elevated noise levels and therefore the following 

receptors are considered to be potentially vulnerable to effects from sounding fog horns: 

 avocet; 

 black-winged stilt; 

 Eurasian spoonbill; 

 golden plover; 

 kentish plover; 

 ruff; and 

 wood sandpiper. 

 
Following the precautionary principle, due to the lack of empirical data, the following receptors are also 

considered to be potentially vulnerable to effects from sounding fog horns: 

 common crane; 

 glossy ibis; 

 kingfisher; 
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 little bittern; 

 spotted crake; and  

 white stork. 

 
It is considered that any disturbance effect on any of these receptors would be temporary as the fog horns only 

sound in conditions of poor visibility.  However, all of the species in the two lists above use ll-Ghadira SPA as 

stopping point to rest and feed whilst on passage during spring and autumn.  Therefore if periods of poor 

visibility (causing fog horns to sound) coincide with the arrival of large numbers of migratory birds, the 

sounding fog horns may prevent birds from stopping at ll-Ghadira, or force recently-arrived birds to leave 

before they have had sufficient opportunity to rest/forage.  As there are no other potential stopover points in 

Malta with similar habitat, this would require birds to fly on to either Italy during spring migration, or North 

Africa during autumn migration.  This has the potential to negatively affect the energy budgets of migrating 

birds, causing them to use more energy to fly further to an alternative stop-over point.  Therefore it is 

considered that foghorns sounding at night have the potential to negatively impact on the potentially sensitive 

receptors listed above. 

There is also breeding pair of black-winged stilt within ll-Ghadira SPA, as a wading bird this species is potentially 

sensitive to disturbance as a result of sounding fog horns.  This could result in brooding adults being disturbed 

from the nest site, leaving eggs or chicks unattended.  This could result in loss of the eggs/chicks to either 

exposure to the elements, or predation.  It is therefore considered that foghorns sounding at night have the 

potential to negatively impact on the breeding population of black-winged stilt within ll-Ghadira SPA.  

7.1.2.3.2 Raptors 

Many raptors are considered to be tolerant of disturbance from anthropogenic factors. For example, honey 

buzzard has been shown to be tolerant of human activity within 100 m of the nest site
62

.  This species is 

therefore unlikely to be sensitive to disturbance as a result of noise generated by fog horns. 

Potential disturbance effects on pallid and Montagu’s harriers are not well studied, but the closely related hen 

harrier Circus cyaneus has been shown to be tolerant of disturbance within 100 m, and northern harrier (the 

North American sub species of hen harrier) has been observed hunting on an active firing range tolerating 

noise levels of 87 dB
63

 . It is considered likely that pallid and Montagu’s harrier would exhibit similar levels of 

sensitivity to disturbance associated with the proposed wind energy development.   

Effects of noise on marsh harrier are poorly studied, however, it is considered that this species is likely to 

exhibit similar levels of tolerance to noise as other species within the same genus (see above). 

Black kite has been shown to preferentially select urban areas for foraging and will nest within a kilometre of, 

and often much closer to, anthropogenic features
64

. 

Lesser kestrel is known to breed in urban areas
65

 and is therefore unlikely to be sensitive to noise levels 

equivalent to that of a busy high street. 

 
62 Bright J.A.,. R.H.W. Langston., and Anthony S., (2009) Mapped and written guidance to birds and onshore wind energy 
development in England, RSPB Resarch Report No 35, RSPB, Sandy, Bedfordshire 
63 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 
64 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 



APPROPRIATE ASSESSMENT   

Page | 124  

 

Osprey has been shown to be tolerant of approaches by both jet skis and out-board powered boats as well as 

well as high speed aircraft passing at altitudes as low as 30 m. 

Peregrine will also breed in urban areas and has been shown to be tolerant of disturbance from anthropogenic 

factors within 100 m of the breeding site. This species has also been shown to be tolerant of noise generated 

by jet aircraft at volumes of up to 141 dB
66

. 

Potential disturbance/displacement effects on red-footed falcon are not well studied, however species from 

the genus Falco appear to be generally tolerant of anthropogenic disturbance and are not generally sensitive to 

effects as a result of noise.  

Given the general tolerance of the above Annex 1 raptor species to disturbance, and the occurrence of many 

within urban areas, it is considered that these species are relatively tolerant to high noise levels.  Therefore no 

significant negative effects from disturbance/displacement as a result of sounding fog horns within the 

proposed development on any of the above Annex 1 raptors are anticipated. 

Eleonora’s falcon, a colonial breeder which selects remote islands as breeding sites, may be more susceptible 

to disturbance/displacement effects than other Falco species
67,68

.  This species may therefore be susceptible to 

disturbance as a result of sounding fog horns.  Therefore, operating under the precautionary principle, it is 

considered that the proposed development could have a negative effect on this species. 

7.1.2.3.3 Passerines 

Passerines are not generally considered to be particularly sensitive to anthropogenic sources of disturbance 

and therefore it is considered that there would be no significant negative effect as a result of sounding 

foghorns. 

7.1.2.4 Barrier to Movement 

7.1.2.4.1 Gulls and Terns 

As previously discussed, gull and tern species are not considered to be susceptible to disturbance/displacement 

effects from wind turbines and are therefore unlikely to avoid the proposed development when moving 

through the local area.  It is therefore considered that barrier to movement is not relevant to these species.  

7.1.2.4.2 Other migratory species 

For the same reasons given above (Rdum tal-Madonna SPA) it is unlikely that Annex 1 migratory species 

discussed in this assessment would be negatively affected by extra energy demands to deviate away from the 

proposed development such that this would result in a significant negative effect on their conservation status.  

Additionally it is considered that there is sufficient distance between the proposed development site and the 

Maltese coast to allow migratory birds to arrive and depart from  ll-Ghadira SPA without being hampered by 

the presence of the proposed development. 

                                                                                                                                                                                                        

65 Tella J.L., Hiraldo F., Donázar-Sancho J.A., and Negro J.J., (1996) Costs and Benefits of Urban Nesting in the Lesser 
Kestrel., Raptors in Human Landscapes, Academic Press Ltd. 
66 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 
67 Ristow D., and Wink M., (1985) Breeding Success and Management of Eleonora’s Falcon, ICBP Technical Publication No. 5 
68 Ristow D., (2002) International Species Action Plan Eleonora’s Falcon (Falco eleonorae), Birdlife International on Behalf of 
the European Commission. T-PVS/Inf (2002) 13  
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7.1.2.5 Other effects 

7.1.2.5.1 Exclusion of Fishing Vessels 

The potential exclusion of lampara fishing from the proposed development and a 500 m buffer zone along with 

the exclusion of vessels fishing for tuna, swordfish and similar species
69

 has the potential to create a de facto 

marine nature reserve inside the buffer zone around the proposed development.  This area has the potential to 

become a nursery area for fish and other marine life; populations of which would spread out into the wider 

marine environment.  This has the potential to benefit the gull and tern populations by providing greater 

availability of prey species in the wider marine environment.   

7.1.3 Is-Simar SPA 

7.1.3.1 Collision 

The collision risk modelling methodology can be found in Appendix III along with detailed results for each 

species recorded at this site considered here. 

7.1.3.1.1 Herons, egrets and allies 

Eurasian spoonbill  

An individual Eurasian spoonbill was recorded on a single occasion, spending 90 seconds at collision risk height.  

When applied to the collision risk model, this data returns an annual collision rate of 0.0044 collisions, 

equivalent to 1 collision every 287 years.  

Great egret 

This species was recorded on five occasions in variable numbers within the development footprint, 

cumulatively spending 36.5 minutes flying at collision risk height.  When applied to the collision risk model, this 

data returns an annual collision rate of 0.17 collisions, equivalent to 1 collision every 5.75 years. 

Little egret 

Little egret was recorded in 19 occasions in variable numbers, cumulatively spending 1.36 hours at collision risk 

height.  When applied to the collision risk model, this data returns an annual collision rate of 0.27 collisions, 

equivalent to 1 collision every 3.72 years. 

Night heron 

Night heron was recorded in seven occasions in variable numbers, cumulatively spending 2.29 hours at collision 

risk height.  When applied to the collision risk model, this data returns an annual collision rate of 0.39 

collisions, equivalent to 1 collision every 2.52 years. 

Purple heron 

Purple heron was recorded on four occasions in flocks of up to 20 birds.  Cumulatively this species spent 1.41 

hrs at collision risk height. When applied to the collision risk model, this data returns an annual collision rate of 

0.77 collisions, equivalent to 1 collision every 1.3 years.   

 

 
69

 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda. 
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Squacco heron 

This species was recorded on a single occasion as individual, spending one minute at collision risk height.  

When applied to the collision risk model, this data returns an annual collision rate of 0.0044 collisions, 

equivalent to 1 collision every 287.48 years. 

With the exception of purple heron, the very low collision rates recorded for Annex 1 heron and egret species 

considered within this assessment, indicate that there would be no significant effect from collision on any 

Annex 1 heron/egret populations present within the SPA. 

Purple heron was frequently recorded within the data set provided by BLM, with a total of 34 records of this 

species.  Counts ranged from single birds to flocks of up to 9 birds. There were also single records of flocks of 

20 and 34 birds,  Given the frequency and numbers with which this species occurs at Is-Simar it is considered 

that a collision rate of one bird every 1.30 years would not result in a rate of mortality that would be noticeable 

above natural fluctuations in the purple heron population.  Therefore. it is considered that the occurrence of a 

significant negative effect would be unlikely.  

7.1.3.1.2 Wildfowl 

Ferruginous duck 

This species was recorded on two occasions, once as an individual and once as a flock of 25 birds.  On both 

occasions this species flew below collision risk height. A collision rate of zero is therefore applied to this 

species. No significant negative effect on this species as a result of collision is anticipated.  

7.1.3.1.3 Terns 

Sandwich tern 

Sandwich tern was recorded on a 20 occasions in flocks of up to seven birds.  Cumulatively this species spent a 

total of 2.21 hours flying at collision risk height.  When applied to the collision risk model, this data returned an 

annual collision rate of 0.38 collisions, equivalent to 1 collision every 2.63 years. Given the very low collision 

rates recorded for this species, it is considered that there would be no significant effect as a result of collision.  

7.1.3.1.4 Raptors 

Black kite 

Black kite was recorded on a single occasion, spending 90 seconds at collision risk height. When applied to the 

collision risk model, this data returns an annual collision rate of 0.0035 collisions, equivalent to 1 collision every 

287.31 years.  

Honey buzzard 

This species was recorded as individuals and in small parties on 11 occasions. Cumulatively this species spent 

67 minutes at collision risk height. When applied to the collision risk model, this data returned an annual 

collision rate of 0.298 collisions, equivalent to 1 collision every 3.35 years. 

Marsh Harrier 

Marsh harrier was recorded on a total of 76 occasions within the proposed development footprint.  

Cumulatively, this species spent just over three hours flying at collision risk height.  When applied to the 

collision risk model, this data returned an annual collision rate of 0.52 collisions, equivalent to one collision 

every 1.94 years.     
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Montagu’s harrier 

Individual Montagu’s harriers were recorded on five occasions. This species spent a total of 10.5 minutes at 

collision risk height. When applied to the collision risk model, this data returned an annual collision rate of 

0.032 collisions, equivalent to 1 collision every 31.02 years. 

Lesser kestrel 

Lesser kestrel was recorded on eight occasions either as individuals or in parties of up to three birds. In 

addition there were six records of kestrels which could not be identified to species level i.e. the birds sighted 

were either lesser kestrel or common kestrel Falco tinnunculus.  Applying the precautionary principle it has 

been assumed for the purposes of this assessment that these were records of lesser kestrel.  This species spent 

a total of 12.75 minutes at collision risk height. When applied to the collision risk model, this data returned an 

annual collision rate of 0.087 collisions, equivalent to 1 collision every 11.53 years. 

Red-footed falcon 

This species was recorded on a single occasion making a 2 minute flight through the survey area at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0052 collisions, 

equivalent to 1 collision every 192.80 years. 

With the exception of marsh harrier the very low collision rates recorded for all Annex 1 raptor species which 

occur, or have the potential to occur on the SPA, indicate that there would be no significant effect from 

collision on any Annex 1 raptor (excluding marsh harrier) population present/potentially present within the 

SPA. 

Marsh harrier was frequently recorded within the data set provided by BLM, with a total of 72 records of this 

species.  Counts ranged from single birds to flocks of up to 15 birds, with single records of counts of 25 and 40 

birds recorded.  Given the frequency and numbers with which this species occurs at Is-Simar in is considered 

that a collision rate of one bird every 1.94 years would not result in a rate of mortality that would be noticeable 

above natural fluctuations in the marsh harrier population.  Therefore it is considered that the occurrence of a 

significant negative effect would be unlikely.  

7.1.3.1.5 Waders 

Black-winged stilt 

Black-winged stilt was recorded on a single occasion as a flock of 30 birds spending a total of two hours flying 

at collision risk height.  When applied to the collision risk model, this data returned an annual collision rate of 

0.015 collisions, equivalent to 1 collision every 2.75 years. 

Golden plover 

Golden plover was recorded on a single occasion as an individual, spending a total of 45 seconds flying at 

collision risk height.  When applied to the collision risk model, this data returned an annual collision rate of 

0.0038 collisions, equivalent to 1 collision every 256.77 years. 

Ruff 

Ruff was recorded on a single occasion as a flock of ten birds flying below collision risk height.  A collision rate 

of zero is therefore applied to this species. 
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Wood sandpiper 

Wood sandpiper was recorded on a three occasions as flocks of 40, 18 and nine birds, spending a total of 1.45 

hours flying at collision risk height.  When applied to the collision risk model, this data returned an annual 

collision rate of 0.015 collisions, equivalent to 1 collision every 5.40 years.   

Given the very low collision rates recorded for all Annex 1 wader species considered within this assessment, it 

is considered that there would be no significant effect from collision on any Annex 1 wader population present 

within the SPA. 

7.1.3.1.6 Gulls 

Slender billed gull 

This species was recorded on seven occasions usually as individuals, but occasionally in flocks of up to 19 birds. 

Cumulatively slender billed gull spent 53.5 minutes at collision risk height. When applied to the collision risk 

model, this data returned an annual collision rate of 0.183 collisions, equivalent to 1 collision every 5.45 years. 

Mediterranean gull 

This species was recorded regularly during the winter period in flocks of up to 28 birds, but only rarely flew at 

collision risk height.  Cumulatively Mediterranean gull spent 11 minutes at collision risk height. When applied 

to the collision risk model, this data returned an annual collision rate of 0.032 collisions, equivalent to 1 

collision every 31.04 years. 

Given the very low collision rates recorded for all Annex 1 gull species which have the potential to occur on the 

SPA, it is considered that there would be no significant effect from collision on any gull population 

present/potentially present within the SPA. 

7.1.3.1.7 Passerines
70

 

Short-toed lark 

This species was recorded on two occasions, once as an individual and again as a flock of 17 birds. Cumulatively 

short-toed lark spent 85.5 minutes at collision risk height. When applied to the collision risk model, this data 

returned an annual collision rate of 0.276 collisions, equivalent to 1 collision every 3.63 years. 

Tawny pipit 

Individual tawny pipits were recorded on four occasions, spending a total of 135 seconds at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0058 collisions, 

equivalent to 1 collision every 173.29 years. 

Given the very low collision rates recorded for short-toed lark and tawny pipit, it is considered that there would 

be no significant effect from collision on a population of any of these passerines present/potentially present 

within the SPA. 

7.1.3.2 Habitat loss – direct 

The only direct habitat loss associated with the proposed development is loss of benthic habitat at the point of 

the turbine foundations.  Therefore this effect is only relevant to the gull and tern species considered in this 

 
70

 This species group generally migrates nocturnally.  Therefore the occurrence of these species within the survey area is 
likely to have been underestimated by the field survey 
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assessment, as loss of benthic habitat may reduce the availability of fish and invertebrate species as a food 

source for these groups, .  

The extent of physical loss to the foundations and anti scour protection does not usually amount to more than 

2% of the total wind farm area
71

.  Additionally it should be noted that the introduction of turbines and their 

associated scour protection has the capacity to increase the abundance and diversity of habitats and species
72

. 

Depending on the type of anti-scour protection used the net amount of habitat gain can be up to 2.5 times the 

amount of habitat lost through turbine placement
73

 

Given the likely total amount of habitat loss will only represent a very small proportion of the available benthic 

habitat on the Sikka l-Bajda reef and that the installation of turbines is likely to increase the total habitat 

available, it is considered that there would be no significant effect from habitat loss on the gull and tern species 

considered in this assessment. 

7.1.3.3 Disturbance/Displacement – (Indirect habitat loss) 

Bird species may be disturbed/displaced by offshore wind energy developments via the following vectors: 

 Construction/decommissioning works; 

 Operation of the turbines; 

 Navigation/aviation lighting positioned on turbines; and 

 Fog horns positioned on turbines. 

 
Construction/decommissioning works 

The construction and decommissioning phases of the project are likely to result in a temporary increase in boat 

traffic within the area of the proposed development and moving between the mainland and the development 

site.  There is also the potential for disturbance from the physical installation/dismantling of the turbines.   

However, given that the proposed development site is 5.3 km from the Is-Simar SPA, and that there is a 

peninsula obscuring the line of sight between the SPA and the proposed development, it is considered that the 

any noise or visual disturbance generated by construction or decommissioning works would be too distant 

from the SPA for any significant negative effect to occur. 

It is possible that populations of Annex 1 gulls and terns recorded within the SPA forage within the footprint of 

the proposed development, and therefore have the potential to be displaced from their feeding grounds by 

construction or decommissioning works.  However, it is considered that gulls and terns are only likely to be 

displaced temporarily from the immediate vicinity of the ongoing works associated with an individual turbine.  

Therefore no significant negative effect on gulls and terns from Is-Simar SPA is anticipated. 

 

 
71 Fox A.D., Desholm M., Kahlert J., Christensen T.J., and Petersen I.K., (2006) Information needs to support environmental 
impact assessment of the effects of European marine offshore wind farms on birds, Ibis, 148, 129 -144 
72 Wilson, J. C. and Elliott, M. (2009), The habitat-creation potential of offshore wind farms. Wind Energy, 12: 203–212. 

doi: 10.1002/we.324 
73 Wilson, J. C and Elliott, M. (2009), The habitat-creation potential of offshore wind farms. Wind Energy, 12: 203–212. 
doi: 10.1002/we.324 
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Operation of turbines 

The operation of the wind turbines has the potential to cause visual disturbance, which can result in some 

sensitive species being displaced.  There is little empirical data available for most of the Annex 1 species 

considered in this assessment in respect of disturbance/displacement effects, however, other bird species have 

been shown to be sensitive to the presence of wind turbines. For example common scoter Melanitta nigra have 

been shown to be displaced from wind energy sites with reduced numbers recorded up to 4 km from a 

development
74

.  Similar displacement effects have also been observed for guillemot Uria aalge and razorbill 

Alca torda
75

.    Other species such as golden plover have been shown to be displaced to distances of up to 

800m
76

 and several goose species have been observed to be displaced to distances of 600m
77

.   

However, given that the proposed development site is 5.3 km from the Is-Simar SPA, and that there is a 

peninsula obscuring the line of sight between the SPA and the proposed development, it is considered that the 

any noise or visual disturbance as a result of turbine operation would be too distant from the SPA for any 

significant negative effect to occur. 

It is possible that the populations of Annex 1 gulls and terns recorded within the SPA forage within the 

footprint of the proposed development, and therefore have the potential to be displaced from their feeding 

grounds by construction or decommissioning works.  However, neither of these species groups are considered 

to be particularly sensitive to the presence of wind turbines and are therefore unlikely to be displaced from 

their foraging grounds   Therefore no significant negative effect on gulls and terns from Is-Simar SPA is 

anticipated. 

Navigation and aviation lighting on turbines and other structures 

In order for the proposed development to comply the International Association of Lighthouse Authorities 

(IALA) Recommendation O-139 section 2.3 – Marking of Offshore Windfarms a number of turbines will need to 

be fitted with Aids to Navigation (AtN) in the form of lights so that the development is visible to shipping and 

aircraft
78

. 

Given the low level of light intensity from the Significant Peripheral Structures and Intermediate Peripheral 

Structures once it reaches the shore it is considered that this would not cause a noticeable increase in the 

ambient nocturnal light level within Is-Simar SPA  

A red aviation obstruction warning light will be positioned on each turbine. The intensity of these lights is not 

known at this stage, but they are anticipated to be of similar intensity to those used on tall buildings and radio 

masts and would only appear as points of red light when observed from the shoreline.  It is therefore 

considered unlikely that these lights would alter the ambient nocturnal light level within Is Simar SPA. 
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 Petersen, I.K., Clausager, I. & Christensen, T.J. (2004). Bird Numbers and Distribution on the Horns Rev. Offshore Wind 
Farm Area. Annual Status Report 2003. Report commissioned by Elsam Engineering A/S 2003. Rønde, Denmark: National 
Environmental. Research Institute. 
75 Petersen, I.K., Clausager, I. & Christensen, T.J. (2004). Bird Numbers and Distribution on the Horns Rev. Offshore Wind 
Farm Area. Annual Status Report 2003. Report commissioned by Elsam Engineering A/S 2003. Rønde, Denmark: National 
Environmental. Research Institute. 
76 Pedersen M.B., and Poulsen E., (1991) Impact of a 90 m/2 MW wind turbine on birds. Avian responses to the 
implementation of the Tjaereborg wind turbine at the Danish Wadden-Sea. Danske Vildtunderogelser Haefte 47. Rønde, 
Denmark: Danmarks Miljøundersøgelser. 
77 Kruckenberg, H. & Jaene, J. 1999. Zum Einfluss eines Windparks auf die Verteilung weidender Bläßgänse im Rheiderland 
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Taking the above into account it is considered that there would be no significant negative impact on any of the 

Annex 1 receptors considered within this assessment as a result of navigation and aviation lighting. 

Fog horns positioned on turbines 

Two SPS will be fitted with sound signals in the form of fog horns, details of which have been given above.  The 

volume of sound generated by the two fog horns as heard at the Is-Simar SPA would be 60.13 dB 

This sound level is equivalent to that which may be experienced on a typical high street
79

, It is considered that 

the abrupt increase in sound level has the potential to disturb populations of Annex 1 species within the SPA. 

7.1.3.3.1 Wetland and Sea Birds 

Whilst Is-Simar SPA covers an area of 58.30 ha only a small area, approximately 3.32 ha is made up of coastal 

lagoon.  This is the key area of habitat within the SPA used by all wetland bird species found on site including 

the following groups: 

 herons and egrets; 

 bitterns 

 storks, cranes, spoonbill and ibis; 

 wildfowl; 

 waders; 

 crakes; 

 swamphens; 

 gulls;  

 terns; and 

 kingfishers. 

 
This area is located between 50 and 280 m of a highway, and immediately adjacent to a built up area.  Based 

on its location, the daytime ambient noise level at the coastal lagoon is estimated at between 60 and 65
80

 dB 

during the day.  Therefore, sounding foghorns are not likely to be noticeable over and above the daytime 

ambient noise level. 

At night, the ambient noise level around the costal lagoon is estimated to be a maximum of 45 dB
81

.  Therefore 

fog horns sounding at night would be 16 dB louder than the ambient noise level.  An increase in noise level of 

 
79 http://www.buildingproductsolutions.co.uk/pdfs/acoustic%20terms%20bps.pdf 
80

 These figures are based on professional opinion in the absence of empirical data. 
81 This figure is based on professional opinion in the absence of empirical data.    
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this magnitude is considered to represent a substantial impact on human receptors
82

, therefore is it is possible 

that potentially sensitive avian receptors (such as those in the groups listed above) may also be impacted.   

The nature of any effect on wetland bird species is difficult to ascertain in the absence of any academic studies 

into the impacts of foghorns on bird populations. However, waders have been shown to be vulnerable to 

disturbance from military firing ranges whereas duck and gull species showed no response
83

.  A further study 

found no major disturbance to dabbling ducks was observed to noise levels of 63 dB generated by low flying 

aircraft
84

.   

Egrets have been shown to be tolerant of noise levels generated by low flying aircraft of between 55 and 110 

dB
85

 and both herons and egrets and will nest close to urban areas
8687

 indicating a tolerance to anthropogenic 

sources of disturbance.  

Species of tern have been shown to be tolerant of simulated aircraft noise of over 85 dB
88

. 

Eurasian spoonbill is considered to be sensitive to disturbance from noise generated by aircraft
89

 

An extensive search of the available literature did not find any studies which had examined in detail the 

impacts of elevated noise levels on bittern, stork, crane, ibis, spoonbill, crake, swamphen or kingfisher species. 

Taking the above into account it is considered that the following groups are broadly tolerant of elevated noise 

levels: 

 herons and egrets; 

 wildfowl; 

 gulls; and 

 terns. 

 
Therefore no negative effective on the following receptors as a result of sounding fog horns is anticipated: 

 ferruginous duck; 

 
82 Anon (2002) Guidelines for Noise Impact Assessment – Consultation Draft Institute of Environmental Management and 
Assessment, Lincoln 
83 Smit C.J., and Visser G.J.M., (1993) Effects of disturbance on shorebirds: a summary of existing knowledge from the Dutch 
Wadden Sea and Delta area. Wader Study Group Bull. 68:6-19   
84 Conomy, J.T., J.A. Collazo, J.A. Dubovsky and W.J. Fleming. 1998. Dabbling duck behavior and aircraft activity in coastal 

North Carolina. Journal of Wildlife Management 62:1127-1134. 
85 Black, B.B., M.W. Collopy, H.F. Percival, A.A. Tiller and P.G. Bohall. 1984. Effects of low level military training flights on 

wading bird colonies in Florida. Florida Cooperative Fish and Wildlife Research Unit, School for Research and Conservation, 

University of Florida. Technical Report No. 7. 
86 Grubb M. M. (1979) Effects of increased noise levels on nesting herons and egrets, Proceeding of the Colonial Water Bird 
Group, Vol 2 pp 49-54. 
87 http://www.northcascadesaudubon.org/PP_heron_plan_mgmt.pdf 
88 Brown A.L., (1990) Measuring the effect of aircraft noise on sea birds Environment International Vol 16 Iss 4-6 587-592 
89 Triplet, P., Overdijk, O., Smart, M., Nagy, S., Schneider-Jacoby, M., Karauz, E.S., Pigniczki, Cs., Baha El Din, S., Kralj, J., 
Sandor, A., Navedo, J.G. (Compilers). 2008. International Single Species Action Plan for the Conservation of the Eurasian 
Spoonbill Platalea leucorodia. AEWA Technical Series No. 35. Bonn, Germany. 

http://www.northcascadesaudubon.org/PP_heron_plan_mgmt.pdf


APPROPRIATE ASSESSMENT   

Page | 133  

 

 great egret; 

 little egret; 

 Mediterranean gull; 

 night heron; 

 purple heron 

 squacco heron; 

 sandwich tern; 

 slender billed gull; and 

 whiskered tern. 

 
Wading birds and Eurasian spoonbill are clearly affected by elevated noise levels and therefore the following 

receptors are considered to be potentially vulnerable to effects from sounding fog horns: 

 black-winged stilt; 

 Eurasian spoonbill 

 golden plover 

 great snipe 

 ruff; and 

 wood sandpiper.  

 
Following the precautionary principle, due to the lack of empirical data, the following receptors are also 

considered to be potentially vulnerable to effects from sounding fog horns: 

 glossy ibis; 

 kingfisher; 

 little bittern; 

 little crake; 

 purple swamphen; 

 spotted crake; and  

 white stork. 
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It is considered that any disturbance effect on any of these receptors would be temporary as the fog horns only 

sound in conditions of poor visibility.  However, all of the species in the two lists above use Is-Simar SPA as 

stopping point to rest and feed whilst on passage during spring and autumn.  Therefore if periods of poor 

visibility (causing fog horns to sound) coincide with the arrival of large numbers of migratory birds, the 

sounding fog horns may prevent birds from stopping at Is-Simar, or force recently arrived birds to leave before 

they have had sufficient opportunity to rest/forage.  As there are no other potential stopover points in Malta 

with similar habitat, this would require birds to fly on to either Italy during spring migration, or North Africa 

during autumn migration.  This has the potential to negatively affect the energy budgets of migrating birds, 

causing them to use more energy to fly further to an alternative stop-over point.  Therefore it is considered 

that foghorns sounding at night have the potential to negatively impact on the potentially sensitive receptors 

listed above. 

7.1.3.3.2 Raptors 

Many raptors are considered to be tolerant of disturbance from anthropogenic factors. For example, honey 

buzzard has been shown to be tolerant of human activity within 100 m of the nest site
90

.  This species is 

therefore unlikely to be sensitive to disturbance as a result of noise generated by fog horns. 

Potential disturbance effects on Montagu’s harriers are not well studied, but the closely related hen harrier 

Circus cyaneus has been shown to be tolerant of disturbance within 100 m, and northern harrier (the North 

American sub species of hen harrier) has been observed hunting on an active firing range tolerating noise levels 

of 87 dB
91

 . It is considered likely that pallid and Montagu’s harrier would exhibit similar levels of sensitivity to 

disturbance associated with the proposed wind energy development.   

Effects of noise on marsh harrier are poorly studied, however it is considered that this species is likely to 

exhibit similar levels of tolerance to noise as other species within the same genus (see above). 

Black kite has been shown to preferentially select urban areas for foraging and will nest within a kilometre of, 

and often much closer to, anthroprogenic features
92

. 

Lesser kestrel is known to breed in urban areas
93

 and is therefore unlikely to be sensitive to noise levels 

equivalent to that of a busy high street. 

Potential disturbance/displacement effects on red-footed falcon are not well studied, however species from 

the genus Falco appear to be generally tolerant of anthropogenic disturbance and are not generally sensitive to 

effects as a result of noise.  

Given the general tolerance of the above Annex 1 raptor species to disturbance, and the occurrence of many 

within urban areas, it is considered that these species are relatively tolerant to high noise levels.  Therefore no 

significant negative effects from disturbance/displacement as a result of sounding fog horns within the 

proposed development on any of the above Annex 1 raptors are anticipated. 

 
90

 Bright J.A.,. R.H.W. Langston., and Anthony S., (2009) Mapped and written guidance to birds and onshore wind energy 
development in England, RSPB Resarch Report No 35, RSPB, Sandy, Bedfordshire 
91 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 
92 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 
93 Tella J.L., Hiraldo F., Donázar-Sancho J.A., and Negro J.J., (1996) Costs and Benefits of Urban Nesting in the Lesser 
Kestrel., Raptors in Human Landscapes, Academic Press Ltd. 
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7.1.3.3.3 European nightjar 

Effects of noise on European nightjar are poorly studied, however this species is widely considered to be 

sensitive to disturbance from anthropogenic sources and therefore, following the precautionary principle, it is 

considered that a significant negative impact on  European nightjar as a result of sounding foghorns is likely. 

7.1.3.3.4 European roller 

Effects of noise related disturbance on European roller are poorly understood, however this species is 

considered to be sensitive to anthropogenic sources of disturbance
94

.  It is therefore considered likely that this 

species would be disturbed by sounding fog horns.  Therefore the proposed development would have a 

significant negative effect on this species whilst present within the SPA. 

7.1.3.3.5 Passerines 

Passerines are not generally considered to be particularly sensitive to anthropogenic sources of disturbance 

and therefore it is considered that there would be no significant negative effect as a result of sounding 

foghorns. 

7.1.3.4 Barrier to Movement 

7.1.3.4.1 Gulls and Terns 

As previously discussed, gull and tern species are not considered to be susceptible to disturbance/displacement 

effects from wind turbines and are therefore unlikely to avoid the proposed development when moving 

through the local area.  It is therefore considered that barrier to movement is not relevant to these species.  

7.1.3.4.2 Other migratory species 

The longest axis of the proposed development site is orientated from north-west to south-east. This is more or 

less parallel to the predominant direction of movement of migratory birds passing through the Maltese 

archipelago.  Therefore migratory birds would only need to make enough of a deviation to avoid the proposed 

development as measured across its shortest axis, a distance of approximately 2 km.  Therefore birds 

approaching the proposed development from either the north-west or the south-east would only need to make 

a minor diversion in order to avoid the proposed development.  This is unlikely to make sufficient extra energy 

demands on those Annex 1 migratory species discussed in this assessment such that this would result in a 

significant negative effect on their conservation status.  Additionally it is considered that there is sufficient 

distance between the proposed development site and the Maltese coast to allow migratory birds to arrive and 

depart from  ls-Simar SPA without being hampered by the presence of the proposed development. 

7.1.3.5 Other effects 

7.1.3.5.1 Exclusion of Fishing Vessels 

The potential exclusion of lampara fishing from the proposed development and a 500 m buffer zone along with 

the exclusion of vessels fishing for tuna, swordfish and similar species
95

 has the potential to create a de facto 

marine nature reserve inside the buffer zone around the proposed development.  This area has the potential to 

become a nursery area for fish and other marine life; populations of which would spread out into the wider 

marine environment.  This has the potential to benefit the gull and tern populations by providing greater 

availability of prey species in the wider marine environment.   

 
94

 Tiefenbach M (2009) Habitat selection in foraging European Rollers (Coracias garrulus L.) in Eastern Austria Diplomarbeit, 
Universität Wien. Fakultät für Lebenswissenschaften. 
95 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda. 
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7.1.4 Kemmuna SPA 

7.1.4.1 Collision 

The collision risk modelling methodology can be found in Appendix III along with detailed results for each 

species recorded at this site considered here. 

7.1.4.1.1 Herons, egrets and allies 

Eurasian spoonbill  

An individual Eurasian spoonbill was recorded on a single occasion, spending 90 seconds at collision risk height.  

When applied to the collision risk model, this data returns an annual collision rate of 0.0044 collisions, 

equivalent to 1 collision every 287 years.  

Great egret 

This species was recorded on five occasions in variable numbers within the development footprint, 

cumulatively spending 36.5 minutes flying at collision risk height.  When applied to the collision risk model, this 

data returns an annual collision rate of 0.17 collisions, equivalent to 1 collision every 5.75 years. 

Little egret 

Little egret was recorded in 19 occasions in variable numbers, cumulatively spending 1.36 hours at collision risk 

height.  When applied to the collision risk model, this data returns an annual collision rate of 0.27 collisions, 

equivalent to 1 collision every 3.72 years. 

Night heron 

Night heron was recorded in seven occasions in variable numbers, cumulatively spending 2.29 hours at collision 

risk height.  When applied to the collision risk model, this data returns an annual collision rate of 0.39 

collisions, equivalent to 1 collision every 2.52 years. 

Purple heron 

Purple heron was recorded on four occasions in flocks of up to 20 birds.  Cumulatively this species spent 1.41 

hrs at collision risk height. When applied to the collision risk model, this data returns an annual collision rate of 

0.77 collisions, equivalent to 1 collision every 1.3 years.   

With the exception of purple heron, the very low collision rates recorded for Annex 1 heron and egret species 

considered within this assessment, indicate that there would be no significant effect from collision on any 

Annex 1 heron/egret populations present within the SPA. 

Purple heron was only recorded on four occasions within the data set provided by BLM. There were two 

records of single birds and a further flock of eight birds in spring 2010.  A record of two birds was also recorded 

in spring 2011.  Of these records only one individual was recorded as roosting on Kemmuna, there is no 

indication within the data as to whether the remaining birds were actually present within the SPA as opposed 

to recorded overflying the island en-route to an alternative site.  Given that there is no suitable wetland habitat 

present on the island for this species (Mediterranean temporary ponds only hold water during winter
96

, a 
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period during which purple heron is absent from Malta) it is unlikely that Kemmuna represents an important 

staging post for this species whilst on passage.   Therefore it is considered that the occurrence of a significant 

negative effect on purple heron within the SPA as a result of collision would be unlikely.  

7.1.4.1.2 Shearwaters 

Cory’s shearwater 

Cory’s shearwater was frequently recorded during the field surveys foraging and rafting within the survey area.  

However this species typically flies very close to the water’s surface and therefore was only rarely recorded 

flying at collision risk height spending only nine minutes in this height band.  When applied to the collision risk 

model, this data returned an annual collision rate of 0.060 collisions, equivalent to one collision every 16.67 

years. 

Yelkouan shearwater 

Similarly yelkouan shearwater was recorded foraging and rafting within the survey area on a regular basis. 

Again this species spent most its time it flight just above the surface of the water and only rarely occurred 

within the collision risk zone.  This species was observed for a total of 18 minutes at collision risk height which 

returns an annual collision rate when applied of 0.117 collisions.  This is equivalent to one collision every 8.55 

years. 

Taking the above into account it is considered that the collision rates would not result in a significant increase 

in the existing mortality rate of either shearwater species. Therefore there would be no significant negative 

effect on either of the shearwater populations which breed within the SPA as a result of collision with turbines. 

7.1.4.1.3 Raptors 

Black kite 

Black kite was recorded on a single occasion, spending 90 seconds at collision risk height. When applied to the 

collision risk model, this data returns an annual collision rate of 0.0035 collisions, equivalent to 1 collision every 

287.31 years.  

Honey buzzard 

This species was recorded as individuals and in small parties on 11 occasions. Cumulatively this species spent 

67 minutes at collision risk height. When applied to the collision risk model, this data returned an annual 

collision rate of 0.298 collisions, equivalent to 1 collision every 3.35 years. 

Montagu’s harrier 

Individual Montagu’s harriers were recorded on five occasions. This species spent a total of 10.5 minutes at 

collision risk height. When applied to the collision risk model, this data returned an annual collision rate of 

0.032 collisions, equivalent to 1 collision every 31.02 years. 

Pallid harrier 

This species was recorded on a single occasion making a 2 minute flight through the survey area at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0048 collisions, 

equivalent to 1 collision every 209.50 years. 
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Lesser kestrel 

Lesser kestrel was recorded on eight occasions either as individuals or in parties of up to three birds. In 

addition there were six records of kestrels which could not be identified to species level i.e. the birds sighted 

were either lesser kestrel or common kestrel Falco tinnunculus.  Applying the precautionary principle it has 

been assumed for the purposes of this assessment that these were records of lesser kestrel.  This species spent 

a total of 12.75 minutes at collision risk height. When applied to the collision risk model, this data returned an 

annual collision rate of 0.087 collisions, equivalent to 1 collision every 11.53 years. 

Marsh Harrier 

Marsh harrier was recorded on a total of 76 occasions within the proposed development footprint.  

Cumulatively, this species spent just over three hours flying at collision risk height.  When applied to the 

collision risk model, this data returned an annual collision rate of 0.52 collisions, equivalent to one collision 

every 1.94 years.     

Red-footed falcon 

This species was recorded on a single occasion making a 2 minute flight through the survey area at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0052 collisions, 

equivalent to 1 collision every 192.80 years. 

Eleonora’s falcon 

This species was recorded on a single occasion making a 90 second flight through the survey area at collision 

risk height. When applied to the collision risk model, this data returned an annual collision rate of 0.0042 

collisions, equivalent to 1 collision every 237.54 years. 

Peregrine 

Individual peregrines were recorded on five occasions. This species spent a total of 8 minutes at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.036 collisions, 

equivalent to 1 collision every 27.76 years. 

With the exception of marsh harrier the very low collision rates recorded for all Annex 1 raptor species which 

occur, or have the potential to occur on the SPA, indicate that there would be no significant effect from 

collision on any Annex 1 raptor (excluding marsh harrier) population present/potentially present within the 

SPA. 

Marsh harrier was frequently recorded within the data set provided by BLM, with a total of 49 records of this 

species.  Counts ranged from single birds to flocks of up to 15 birds, with single records of counts of 20, 22 and 

30 birds recorded.  Given the frequency and numbers with which this species occurs on Kemmuna it is 

considered that a collision rate of one bird every 1.94 years would not result in a rate of mortality that would 

be noticeable above natural fluctuations in the marsh harrier population.  Therefore it is considered that the 

occurrence of a significant negative effect would be unlikely.  

7.1.4.1.4 Waders 

Wood sandpiper 

Wood sandpiper was recorded on a three occasions as flocks of 40, 18 and nine birds, spending a total of 1.45 

hours flying at collision risk height.  When applied to the collision risk model, this data returned an annual 
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collision rate of 0.015 collisions, equivalent to 1 collision every 5.40 years.  No negative effect on wood 

sandpiper as a result of collision is anticipated.  

7.1.4.1.5 Passerines
97

 

Short-toed lark 

This species was recorded on two occasions, once as an individual and again as a flock of 17 birds. Cumulatively 

short-toed lark spent 85.5 minutes at collision risk height. When applied to the collision risk model, this data 

returned an annual collision rate of 0.276 collisions, equivalent to 1 collision every 3.63 years. 

Tawny pipit 

Individual tawny pipits were recorded on four occasions, spending a total of 135 seconds at collision risk 

height. When applied to the collision risk model, this data returned an annual collision rate of 0.0058 collisions, 

equivalent to 1 collision every 173.29 years. 

Given the very low collision rates recorded for short-toed lark and tawny pipit, it is considered that there would 

be no significant effect from collision on a population of any of these passerines present/potentially present 

within the SPA. 

7.1.4.1.6 Others Species 

European roller 

An individual European roller was recorded on a single occasion during the Vantage Point surveys undertaken 

from Kemmuna in Autumn 2011.  The purpose of this survey was not to record data for collision risk modelling, 

rather to record movements of shearwaters between the breeding colonies on Kemmuna and the proposed 

development.  However, data in respect of flight height was kept for all species recorded.  The roller recorded 

only spent 60 seconds at collision risk height.  Based on the short period of time spent by a single bird at 

collision risk height it is considered that the risk of collision to the passage roller population of the Kemmuna 

SPA is extremely low, and would not result in a significant negative effect. 

7.1.4.2 Habitat loss – direct 

The only direct habitat loss associated with the proposed development is loss of benthic habitat at the point of 

the turbine foundations.  Therefore this effect is only relevant to the shearwater species considered in this 

assessment, as loss of benthic habitat may reduce the availability of fish and invertebrate species as a food 

source for these groups.  

The extent of physical loss to the foundations and anti scour protection does not usually amount to more than 

2% of the total wind farm area
98

.  Additionally it should be noted that the introduction of turbines and their 

associated scour protection has the capacity to increase the abundance and diversity of habitats and species
99

. 

 
97

 This species group generally migrates nocturnally.  Therefore the occurrence of these species within the survey area is 
likely to have been underestimated by the field survey 
98 Fox A.D., Desholm M., Kahlert J., Christensen T.J., and Petersen I.K., (2006) Information needs to support environmental 
impact assessment of the effects of European marine offshore wind farms on birds, Ibis, 148, 129 -144 
99 Wilson, J. C. and Elliott, M. (2009), The habitat-creation potential of offshore wind farms. Wind Energy, 12: 203–212. 
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Depending on the type of anti-scour protection used the net amount of habitat gain can be up to 2.5 times the 

amount of habitat lost through turbine placement
100

 

Given the likely total amount of habitat loss will only represent a very small proportion of the available benthic 

habitat on the Sikka l-Bajda reef and that the installation of turbines is likely to increase the total habitat 

available, it is considered that there would be no significant effect from habitat loss on the shearwater species 

considered in this assessment. 

7.1.4.3 Disturbance/Displacement – (Indirect habitat loss) 

 

Bird species may be disturbed/displaced by offshore wind energy developments via the following vectors: 

 Construction/decommissioning works; 

 Operation of the turbines; 

 Navigation/aviation lighting positioned on turbines; and 

 Fog horns positioned on turbines. 

 

7.1.4.3.1 Shearwaters 

The proposed development has the potential to disturb/displace Cory’s and yelkouan shearwaters from two 

areas: 

 the breeding sites on the cliffs within the Kemmuna SPA; and 

 foraging and rafting areas at sea outside the SPA which are of importance to the breeding colonies. 

 
There are at least seven known shearwater colonies on Kemmuna (Appendix I - Drawing 08). Three of these are 

located on the east coast of the island, two of which are yelkouan shearwater colonies and one a mixed Cory’s 

and yelkouan colony.  A further four colonies are located on the west coast.  These are all known to be 

yelkouan shearwater colonies, although field signs of Cory’s shearwater have been found at one location
101

.  It 

should be noted that different colonies are likely to be subject to different levels of effect from different 

potential impacts due to their position.   

The yelkouan shearwater population within the Rdum tal-Madonna SPA has been subject to extensive study by 

Birdlife Malta for a number of years
102

.  The data collected has been used to map key rafting areas for this 

species using kernel contour analysis
103

.  This data is presented in Appendix I - Drawing 02 . The study 

demonstrated that on average yelkouan shearwater rafted within 3.1 km of the breeding colony, this area falls 

entirely within the 20% contour as shown in Appendix I - Drawing 02. Therefore, for the purposes of this 

assessment, this area is considered to be the ‘core’ rafting area for yelkouan shearwater, an area of 94.8 km
2
.  

 
100 Wilson, J. C. and Elliott, M. (2009), The habitat-creation potential of offshore wind farms. Wind Energy, 12: 203–212. 
doi: 10.1002/we.324 
101 Borg J.J. (2012) Assessments of the Seabird Colonies present on the Kemmuna and its satellite islets (unpublished). 
102 Raine A., Raine H., Meirinho A, and Borg J. J., Rafting behaviour of yelkouan shearwater Puffinus yelkouan breeding at 
rdum tal-Madonna. 
103 Anon (2010) The EU Life yelkouan shearwater project report, Birdlife Mata 
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The shearwaters generally aggregated in this area before 8.00hrs and during the afternoon from around 14.00 

until dusk.  There is no data available for use of the rafting area by shearwaters over night, but as this species is 

known to make regular visits to its breeding burrows over night, it is assumed that the rafting area is used by 

this species during this period. 

The Cory’s and yelkouan shearwater breeding colonies on Kemmuna have not been subject to such a study, 

and therefore key foraging and rafting areas for birds nesting within these colonies have not been identified.  

However, given the proximity of the established rafting area used by birds from Rdum tal-Madonna to 

Kemmuna, it is considered highly likely that birds from the shearwater colonies on Kemmuna also raft within 

this area.  Therefore, for the purposes of this assessment it has been assumed that breeding Cory’s and 

yelkouan shearwaters from the colonies on Kemmuna use the same areas for foraging and rafting.   

Empirical data regarding the potential for shearwater species to be disturbed/displaced by offshore wind 

energy developments is somewhat lacking.  However, shearwaters have been observed to be vulnerable to 

disturbance from other anthropogenic factors including light and noise which have been shown to cause 

disturbance to breeding colonies
104

.  Loud noise and lighting from boats and ships close to the cliffs at Rdum 

tal-Madonna have been shown to disturb shearwaters returning to the breeding colony and lighting has led to 

the partial abandonment of other yelkouan shearwater colonies in Malta
105

. There is also evidence that 

lighting has led to the abandonment of a Cory’s shearwater colony on Gozo
106

.  It is therefore considered likely 

that both shearwater species are sensitive to disturbance/displacement effects.  The likely significance of each 

potential effect is discussed in more detail below. 

Construction/decommissioning works 

The construction and decommissioning phases of the project are likely to result in a temporary increase in boat 

traffic within the area of the proposed development and moving between the mainland and the development 

site.  There is also the potential for disturbance from the physical installation/dismantling of the turbines.   

The proposed development lies approximately 1.8 km from the nearest yelkouan shearwater colonies on the 

east coast of the SPA. Given the distance involved, and the fact that the adult shearwaters remain within their 

burrows whilst at the breeding site i.e. there is minimal visual intrusion, it is considered unlikely that a 

temporary increase in boat traffic and activities associated with construction/decommissioning would have a 

significant negative effect on yelkouan and Cory’s shearwaters whilst they are at the breeding colonies. 

The proposed wind energy development sits within a core rafting and foraging area for yelkouan shearwater as 

established by Birdlife Malta. Both yelkouan and Cory’s shearwater were recorded rafting and foraging within 

the footprint of the proposed development site during the field surveys. Given that there is already a 

background level of boat activity from freight, fishing and recreational vessels it is considered that a temporary 

increase in boat traffic related to the construction/decommissioning of the development is unlikely to have a 

significant negative effect on rafting and foraging shearwaters from the Kemmuna SPA breeding colonies.   

Construction and decommissioning works to install/remove turbines are likely to create a level of noise and 

visual disturbance which is noticeable above the existing background levels.  However, it is considered that 

shearwaters are only likely to be displaced temporarily from the immediate vicinity of the ongoing works 

associated with an individual turbine.  Displacement of shearwaters from a substantial proportion of the core 
 
104 Anon (2010) The EU Life yelkouan shearwater project report, Birdlife Mata 
105 Raine H., Borg J. J., Raine A., Bairner S., & Borg-Cardona M., (2007) Light pollution and its effects on Yelkouan 
Shearwaters in Malta; causes and solutions 
106 Raine H., Borg J. J., Raine A., Bairner S., & Borg-Cardona M., (2007) Light pollution and its effects on Yelkouan 
Shearwaters in Malta; causes and solutions 
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rafting/foraging area is considered unlikely.  Therefore no significant negative effect on rafting and foraging 

shearwaters from the Kemmuna SPA is anticipated. 

If construction/decommissioning works are to be undertaken at night, lighting would be required. Whilst it is 

unknown what form this would take at this stage, any lighting would need to be sufficiently bright to allow 

works to be undertaken. It is therefore considered that this lighting would be substantially brighter than any 

lighting that currently occurs within the shearwater core rafting area. The lighting associated with construction 

and decommissioning works has the potential to have the following effects: 

» displacement of shearwaters from the core rafting area; 

» disruption of movements of adult birds to and from the breeding colony; and 

» disorientation of fledgling shearwaters. 

 
Whilst the lighting associated with construction and decommissioning works is likely to be very bright any 

effect on rafting shearwaters is likely to be localised to the zone of influence of a particular light source and 

that shearwaters would not be displaced from enough of the core rafting area (which measures 98.4km
2
)

 
for a 

significant negative effect to occur. 

There is however anecdotal evidence that the movements of shearwaters between the rafting area and the 

Rdum tal-Madonna breeding colonies have been disrupted by the presence of lighting on locally bunkering 

vessels.  Therefore it is considered likely that a similar effect could occur as a result of lighting associated with 

construction/decommission.  Any disruption to the movement of adult birds to and from the breeding colony is 

likely to put stress on the adults and could also affect the frequency with which dependant young are fed.  This 

has the potential to result in a significant negative effect on breeding Cory’s and yelkouan shearwater within 

the SPA. 

Fledgling shearwaters are known to be attracted to light sources and can become disorientated as a result
107

. 

This can result in birds colliding with structures such as buildings resulting in injury and death.  A study 

undertaken by Birdlife Malta indicates that disorientated fledgling shearwaters have been found out at sea and 

that the likely cause of this was artificial lighting
108

.  It is therefore possible that fledgling Cory’s and yelkouan 

shearwaters could be drawn towards the proposed development as a result of lighting associated with 

construction/decommision and become disorientated. This could result in individuals colliding with vessels, or 

turbines under construction/decommission, resulting in injury or death; there could also be effects on ‘energy 

budgets’ associated with energy ‘wasted’ by a disorientated bird, and this could adversely affect the welfare of 

the bird concerned, and ultimately lead to death if the bird is already weakened. Given the low fecundity of 

both species it is considered that the loss of even a small number of fledglings due to collision with the turbines 

or impact upon energy budgets could have a significant negative effect on both breeding colonies within the 

SPA. 

It should be noted that similar effects may also be associated with vessels used for construction/decommission 

whilst inactive but at anchor within the core rafting area if lighting is used on deck. 

 

 
107 Raine H., Borg J. J., Raine A., Bairner S., & Borg-Cardona M., (2007) Light pollution and its effects on Yelkouan 
Shearwaters in Malta; causes and soluations 
108 Raine H., Borg J. J., Raine A., Bairner S., & Borg-Cardona M., (2007) Light pollution and its effects on Yelkouan 
Shearwaters in Malta; causes and soluations 
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Operation of turbines 

The proposed development lies 1.8 km from the nearest yelkouan shearwater breeding colony on the east 

coast of the SPA. Given the distance involved, and the fact that the adult shearwaters remain within their 

burrows/crevices whilst at the breeding site i.e. there would be minimal visual intrusion, it is considered 

unlikely that operating turbines would create sufficient visual intrusion to displace or disturb breeding 

shearwaters whilst at the breeding colonies themselves. 

However, as shearwater species are known to be susceptible to disturbance from anthropogenic sources, it is 

considered highly likely that these species would be displaced from within the footprint of the proposed 

development during the operational phase.  These species are also likely to be sensitive to the presence of 

turbines, although what distance this would occur at is difficult to establish in the absence of empirical data.  

However other bird species have been shown to be sensitive to the presence of wind turbines, for example 

common scoter Melanitta nigra have been shown to be displaced from wind energy sites with reduced 

numbers recorded up to 4 km from a development
109

.  Similar displacement effects have also been observed 

for guillemot Uria aalge and razorbill Alca torda
110

.    Other species such as golden plover have been shown to 

be displaced to distances of up to 800m
111

 and several goose species have been observed to be displaced to 

distances of 600m
112

.  Therefore operating under the precautionary principle and using professional 

judgement it is estimated that both shearwater species are likely to be displaced from the footprint of the 

proposed development with reduced numbers of birds making use of the core rafting area up to a distance of 

at least 1 km from the proposed development.  

The footprint of the proposed development (as measured around the outer turbines) plus a 1 km buffer 

occupies an area of 24.27 km
2 

(see Appendix I - Drawing 03).  This represents 25.60% of the core shearwater 

rafting area.  This is a substantial reduction in the availability of the area used by rafting birds prior to returning 

to the breeding colony after sunset.  It is considered that the displacement of shearwaters from this area would 

have a significant negative impact on the breeding colonies of both shearwater species on Kemmuna, with the 

worst case scenario outcome being abandonment of the breeding sites. 

Navigation and aviation lighting on turbines and other structures 

In order for the proposed development to comply the International Association of Lighthouse Authorities 

(IALA) Recommendation O-139 section 2.3 – Marking of Offshore Windfarms a number of turbines will need to 

be fitted with Aids to Navigation (AtN) in the form of lights so that the development is visible to shipping and 

aircraft
113

. 

 
109 Petersen, I.K., Clausager, I. & Christensen, T.J. (2004). Bird Numbers and Distribution on the Horns Rev. Offshore Wind 
Farm Area. Annual Status Report 2003. Report commissioned by Elsam Engineering A/S 2003. Rønde, Denmark: National 
Environmental. Research Institute. 
110 Petersen, I.K., Clausager, I. & Christensen, T.J. (2004). Bird Numbers and Distribution on the Horns Rev. Offshore Wind 
Farm Area. Annual Status Report 2003. Report commissioned by Elsam Engineering A/S 2003. Rønde, Denmark: National 
Environmental. Research Institute. 
111 Pedersen M.B., and Poulsen E., (1991) Impact of a 90 m/2 MW wind turbine on birds. Avian responses to the 
implementation of the Tjaereborg wind turbine at the Danish Wadden-Sea. Danske Vildtunderogelser Haefte 47. Rønde, 
Denmark: Danmarks Miljøundersøgelser. 
112 Kruckenberg, H. & Jaene, J. 1999. Zum Einfluss eines Windparks auf die Verteilung weidender Bläßgänse im Rheiderland 
(Landkreis Leer, Niedersachsen). Natur Landsch. 74: 420–427. 
113 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda. 



APPROPRIATE ASSESSMENT   

Page | 144  

 

Three turbines identified as Significant Peripheral Structures (SPS) will be fitted with lights that are visible from 

a minimum distance of 5 nautical miles and will be synchronised to display the IALA ‘special mark’ 

characteristic – flashing yellow
114

.  

A further two turbines identified as Intermediate Peripheral Structures (IPS) will be will be fitted with lights 

which are visible from a minimum distance of 2 nautical miles. These lights will be synchronised with each 

other, but the flash characteristic would be distinctly different from those of the SPS
115

.  

As there is no line of sight between the locations of the navigation and aviation lighting, and the shearwater 

colonies on the west coast no significant negative effect on these colonies as a result of lighting is anticipated. 

However, the colonies on the east coast do have to potential to be effected, and this is considered below. 

The above lights would have the following intensities measured at 1 m from the source: 

 SPS – 52 Lumens; and 

 IPS – 4.3 Lumens
116

. 

As the intensity of light decreases with distance following the inverse square law, the light intensity as viewed 

from the shore 1.8 km away will have dropped to the following values: 

 SPS – 1.60 x 10
-5 

Lumens; and 

 IPS – 1.32 x 10
-6

 Lumens. 

 
Given the low level of light intensity from the SPS and IPS once it reaches the shore it is considered that this 

would not cause a noticeable increase in the ambient nocturnal light level at the shearwater breeding colonies 

on the east coast, and that the lights would only be visible as blinking points of light similar to navigation lights 

used on ships.    

A red aviation obstruction warning light will be positioned on each turbine. The intensity of these lights is not 

known at this stage, but they are anticipated to be of similar intensity to those used on tall buildings and radio 

masts and would only appear as points of red light when observed from the shoreline.  It is therefore 

considered unlikely that these lights would alter the ambient nocturnal light level at the shearwater breeding 

colonies on the east coast. 

The only further lighting that would be associated with the turbines is lights on each turbine used to illuminate 

identification markings.  These lights would be of low intensity and hooded in order to minimise light pollution.  

It is therefore considered unlikely that these lights would alter the ambient nocturnal light level at the 

shearwater breeding colonies. 

Taking the above into account, no significant negative impact on the either shearwater population is 

anticipated as a result of increased light levels at the breeding colonies resulting from the navigation/aviation 

lighting. 

 
114

 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda 
115 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda 
116 www.transport.wa.gov.au/imarine/19187.asp#Top 
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The light levels generated by the navigation and aviation lights will be higher within the footprint of the 

proposed development. However light levels from the navigation lights on the SPS and IPS drop rapidly with 

distance.  Light intensity from each type of navigation light at a distance of 100 m are given below. 

 SPS – 1.6 x 10
-3 

Lumens; and 

 IPS – 1.32 x 10
-4 

Lumens. 

This indicates that ambient light levels are only likely to be significantly altered within the immediate vicinity of 

the turbines with no overall change in the ambient light level within the proposed development site or the 

surrounding waters. 

Taking the above in to account, it is considered that there would be no significant negative effect due to 

disturbance from increased lighting on adult shearwaters foraging or rafting after dark within or close to the 

proposed development site. 

Whilst the lighting may not disturb or displace shearwaters from key areas, fledgling shearwaters are known to 

be attracted to light sources and can become disorientated as a result
117

. This can result in birds colliding with 

structures resulting in injury and death.    It is therefore possible that fledgling Cory’s and yelkouan shearwaters 

could be drawn towards the proposed development as a result of the lighting and become disorientated. This 

could result in individuals colliding with the turbine blades or masts resulting in injury or death; there could 

also be effects on ‘energy budgets’ associated with energy ‘wasted’ by a disorientated bird, and this could 

adversely affect the welfare of the bird concerned, and ultimately lead to death if the bird is already weakened. 

Given the low fecundity of both species it is considered that the loss of even a small number of fledglings due 

to collision with the turbines or impact upon energy budgets could have a significant negative effect on both 

breeding colonies within the SPA.   

In addition to the turbines it is likely that there would be an offshore substation as part of the proposed 

development. This would also require lighting so that its location is obvious to shipping; however what form 

the lighting would take is currently unknown.  If it is similar in nature to that expected to be fitted to the 

turbines, then a similar level of effect on fledging shearwaters, as discussed above, would be anticipated. 

If the lighting is substantially brighter, then effects could be as severe as those anticipated for lighting 

associated with the construction/decommissioning of the proposed development.  If this is the case, then there 

is the potential for the lighting to disrupt the movements of the adult shearwaters to and from the breeding 

colonies in addition to the effects on fledging shearwaters discussed above.  

Lighting on an offshore substation is therefore likely to have a significant negative effect on the shearwater 

populations within the SPA. 

 

Fog horns positioned on turbines 

Two SPS will be fitted with sound signals in the form of fog horns, details of which have been given above.  

Following the above equation the volume of sound generated by the two fog horns as heard at the shearwater 

colonies on the east coast would be 69.17 dB.   

 
117 Raine H., Borg J. J., Raine A., Bairner S., & Borg-Cardona M., (2007) Light pollution and its effects on Yelkouan 
Shearwaters in Malta; causes and solutions 
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Colonies located on the west coast are likely to be shielded from noise generated by the fog horns by 

Kemmuna itself.  Therefore the level of noise experienced at these colonies is likely to be substantially lower.  

This sound level is equivalent to that which may be experienced on a typical high street
118

, where as the 

ambient sound level at the shearwater colonies is estimated to be in the region of 45 dB
119

, equivalent to that 

which may be experienced in a typical office.  This represents an increase in sound intensity by a factor of over 

100.  It is considered that the abrupt increase in the sound level of this magnitude when the fog horns sound is 

likely to be highly disturbing to the shearwater breeding colonies when foggy weather conditions coincide with 

the shearwater breeding period. 

Due to the lack of empirical data on the subject of disturbance of shearwaters by abrupt sound sources such as 

fog horns, the potential effects on the breeding colonies are difficult to assess.  Potential reactions of these 

species are listed below: 

 no reaction (unlikely given the known sensitivity of these species to anthropogenic noise disturbance); 

 birds briefly flushed from burrows before returning almost immediately; 

 birds exhibit a short term reaction (5 – 20 minutes); 

 birds exhibit a long term reaction (> 20 minutes); 

 adult birds abandon nest sites leaving eggs/young unattended. 

 
It should be noted that as the fog horns would sound repetitively in conditions of poor visibility that any 

disturbance effect may be compound i.e. a bird that is only disturbed in the short term would be disturbed 

several times in succession which may ultimately lead to a greater disturbance effect. 

It is considered unlikely that either shearwater population would habituate to the disturbance from the fog 

horns, as they are triggered by the weather conditions, which are by definition unpredictable. 

Taking the above into account, and operating under the precautionary principle, it is considered that the use of 

fog horns on the proposed development site would have a significant negative effect on the shearwater 

breeding colonies on the east coast and has the potential to result in the partial or complete abandonment of 

these colonies. Colonies on the west coast are likely to less severely affected although in the absence of 

specific noise survey for these locations the magnitude of reduction in effect is impossible to quantify.  

Therefore operating under the precautionary principle, it is considered that the potential for these colonies to 

be negatively affected remains.  

The sound level generated by the fog horns would be far greater within the proposed development site and the 

immediately surrounding waters.  It is estimated that the levels of sound produced by the fog horns are likely 

to be loud enough to disturb rafting and foraging shearwaters within at least 3.7 km of the fog horns as this is 

the distance at which the fog horns are sufficiently loud enough to act as a warning signal.  This would 

encompass an area of 82.48 km
2 

and occupies 80.63% of the core shearwater forging area (Appendix I - 

Drawing 04).  It is therefore considered that the shearwater populations would be displaced from this area 

during periods of poor visibility.  The potential effects on the shearwater populations would be highly 

 
118 http://www.buildingproductsolutions.co.uk/pdfs/acoustic%20terms%20bps.pdf 
119 Pers comm. Benedict Sarton, Associate Consultant – Acoustics, SLR Consulting 
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dependent on how often the fog horns sound during the breeding periods. However, it is possible that 

frequent disturbance could permanently displace this species from the vast majority of the core rafting area 

close to the breeding colonies on a long term basis. 

Taking the above into account, and operating on the precautionary principle, it is considered that disturbance 

resulting from the use of fog horns would have a significant negative effect on the shearwater colonies.  This 

could ultimately result in the exclusion of shearwaters from a key rafting area which could in turn lead to the 

abandonment of the breeding colonies. 

It is notable from the field data that the numbers of Cory’s shearwater observed within the survey area greatly 

exceeded the numbers known to breed within the Kemmuna SPA.  Cory’s shearwater from other breeding 

colonies within the Maltese archipelago clearly raft and forage within the footprint of the proposed 

development and therefore breeding colonies at other sites may also be vulnerable to the impacts identified 

above.   

7.1.4.3.2 Raptors 

Construction, operation and decommissioning 

Many raptors are considered to be tolerant of disturbance from anthropogenic factors. For example, honey 

buzzard has been shown to be tolerant of human activity within 100 m of the nest site
120

.  This species is 

therefore unlikely to be sensitive to disturbance/displacement effects from offshore wind turbines and 

associated construction/decommissioning works. 

Potential disturbance effects on pallid and Montagu’s harriers are not well studied, but the closely related hen 

harrier Circus cyaneus has been shown to be tolerant of disturbance within 100 m, but may be disturbed by the 

presence of turbines at distances of between 500 m and 1 km
121

. It is considered likely that these harrier 

species would exhibit similar levels of sensitivity to disturbance associated with the proposed wind energy 

development.   

Disturbance effects on marsh harrier from anthropogenic sources have been observed at distances of up to 500 

m from a nest site, however no effect beyond this distance has been recorded.  Therefore, it is considered 

unlikely that this species is sensitive to disturbance/displacement effects from offshore wind turbines and 

associated construction/decommissioning works. 

Lesser kestrel is known to breed in urban areas
122

 and is therefore unlikely to be sensitive to disturbance 

associated with the presence of offshore turbines and associated construction/decommissioning works  

Black kite has been shown to preferentially select urban areas for foraging
123

 and as such it is considered 

unlikely that this species is sensitive to disturbance/displacement effects from offshore wind turbines and 

associated construction/decommissioning works. 

Peregrine has been shown to be tolerant of disturbance from anthropogenic factors within 100 m of the 

breeding site, but may be sensitive to the presence of wind turbines up to a distance of 800 m from a nest 

 
120

 Bright J.A.,. R.H.W. Langston., and Anthony S., (2009) Mapped and written guidance to birds and onshore wind energy 
development in England, RSPB Resarch Report No 35, RSPB, Sandy, Bedfordshire 
121 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 
122 Tella J.L., Hiraldo F., Donázar-Sancho J.A., and Negro J.J., (1996) Costs and Benefits of Urban Nesting in the Lesser 
Kestrel., Raptors in Human Landscapes, Academic Press Ltd. 
123 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 
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site
124

.  As such it is considered unlikely that this species is sensitive to disturbance/displacement effects from 

offshore wind turbines and associated construction/decommissioning works. 

Potential disturbance/displacement effects on red-footed falcon are not well studied, however species from 

the genus Falco appear to be generally tolerant of anthropogenic disturbance and are not generally sensitive to 

wind energy developments beyond 800 m. As such it is considered unlikely that this species is sensitive to 

disturbance/displacement effects from offshore wind turbines and associated construction/decommissioning 

works. 

Given the general tolerance of raptor species to anthropogenic sources of disturbance, and the fact that the 

proposed development site lies 1.8 km from the SPA i.e. beyond the distance at which most raptor species are 

considered to be sensitive to anthropogenic sources of disturbance, no significant negative effects from 

disturbance/displacement as a result of the proposed development on any of the above Annex 1 raptors are 

anticipated. 

Eleonora’s falcon, a colonial breeder which selects remote islands as breeding sites, may be more susceptible 

to disturbance/displacement effects than other Falco species
125,126

.  This species may therefore be susceptible 

to visual disturbance from the construction, operation and decommissioning phases of the proposed 

development.  Therefore, operating under the precautionary principle, it is considered that the proposed 

development could have a negative effect on this species and could limit the potential for this species to 

establish a breeding colony on the east coast of the SPA in the future.  

Navigation and aviation lighting 

All of the Annex 1 raptor species recorded during the survey are diurnal and therefore roost at night. Given the 

very low levels of light that would reach the SPA from the navigation and aviation lights fitted to the proposed 

turbines it is considered highly unlikely that any of these species would be significantly negatively affected. 

 

Fog horns fitted to turbines 

Many raptor species such as peregrine and lesser kestrel will nest in urban areas and sites such as quarries.  

And as previously discussed most of the Annex 1 species recorded are generally tolerant of disturbance from 

anthropogenic sources.  Therefore in most cases it is considered that these species would not have anything 

more than a short term reaction to sounding fog horns. Therefore no significant negative effect on these 

species is anticipated. 

The only possible exception is Eleonora’s falcon which is considered to be more susceptible to 

disturbance/displacement impacts than other Falco species.  It is therefore considered that the sounding of fog 

horns would have a significant negative effect on this species and could limit the potential for this species to 

establish a breeding colony within the SPA in the future. 

 

 
124 Ruddock M., and Whitfield D.P., (2007) A review of Disturbance Distances in Selected Bird Species, Natural Research 
125 Ristow D., and Wink M., (1985) Breeding Success and Management of Eleonora’s Falcon, ICBP Technical Publication No. 5 
126 Ristow D., (2002) International Species Action Plan Eleonora’s Falcon (Falco eleonorae), Birdlife International on Behalf 
of the European Commission. T-PVS/Inf (2002) 13  
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7.1.4.3.3 Herons, Egrets and Allies 

Construction, operation and decommission 

Herons and egrets are not generally considered to be sensitive to the presence of operating turbines
127

 and 

will nest close to urban areas
128129

.  It is therefore considered that this group is broadly tolerant of 

anthropogenic sources of disturbance and that there would be no significant negative effect on purple heron, 

night heron, great egret or little egret as a result of operation of the turbines or the associated construction 

and decommissioning.   

Eurasian spoonbill is considered to be sensitive to anthropogenic sources of disturbance
130

, however it is 

considered that the location of the proposed windfarm is too distant from the Kemmuna SPA for any significant 

negative effect to occur as a result of operation, construction or decommissioning of the turbines.   

Navigation and aviation lighting 

As previously discussed the proposed navigation and aviation lighting would not alter night time light levels 

within the Kemmuna SPA, and therefore no significant negative effect is anticipated. 

Foghorns fitted to turbines 

As previously discussed heron and egret species will breed close to urban areas and are therefore generally 

tolerant of disturbance from anthropogenic sources.  Therefore in most cases it is considered that these 

species would not have anything more than a short term reaction to sounding fog horns. Therefore no 

significant negative effect on these species is anticipated. 

Eurasian spoonbill is considered to be potentially sensitive to noise from anthropogenic sources such as 

aircraft
131

 and therefore may be sensitive to disturbance as a result of sounding fog horns.  However, given 

that this species was only ever recorded on two occasions within the data provided by BLM it is considered that 

this species only occurs rarely within the Kemmuna SPA. This is likely given the lack of suitable wetland habitat 

within the site.  It is unlikely that Kemmuna represents an important staging post for this species whilst on 

passage.   Therefore it is considered that the occurrence of a significant negative effect on Eurasian spoonbill 

within the SPA as a result of collision would be unlikely.  

 

 

 

 
127 Langston, R.H.W.., and Pullan J.D., (2004) Effects of Wind Farms on Birds, Nature and Environment No. 139, Council of 
Europe Publishing 
128 Grubb M. M. (1979) Effects of increased noise levels on nesting herons and egrets, Proceeding of the Colonial Water Bird 
Group, Vol 2 pp 49-54. 
129 http://www.northcascadesaudubon.org/PP_heron_plan_mgmt.pdf 
130 Triplet, P., Overdijk, O., Smart, M., Nagy, S., Schneider-Jacoby, M., Karauz, E.S., Pigniczki, Cs., Baha El Din, S., Kralj, J., 
Sandor, A., Navedo, J.G. (Compilers). 2008. International Single Species Action Plan for the Conservation of the Eurasian 
Spoonbill Platalea leucorodia. AEWA Technical Series No. 35. Bonn, Germany. 
131 Triplet, P., Overdijk, O., Smart, M., Nagy, S., Schneider-Jacoby, M., Karauz, E.S., Pigniczki, Cs., Baha El Din, S., Kralj, J., 
Sandor, A., Navedo, J.G. (Compilers). 2008. International Single Species Action Plan for the Conservation of the Eurasian 
Spoonbill Platalea leucorodia. AEWA Technical Series No. 35. Bonn, Germany. 
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7.1.4.3.4 Waders 

Construction, operation and decommission 

As previously discussed wading bird species have been shown to be sensitive to the presence of wind farms, 

however the greatest distance recorded for a wader species is 850 m, a distance observed for golden plover
132

.  

Although disturbance effects of wind farms on wood sandpiper have not been subject to a specific study, it is 

considered that this species is unlikely to be disturbed at distances greater than 850 m from operating turbines 

or associated construction/decommissioning works.  Therefore no significant negative impact on the wood 

sandpiper population within the Kemmuna SPA is anticipated.  

Navigation and aviation lighting 

As previously discussed the proposed navigation and aviation lighting would not alter night time light levels 

within the Kemmuna SPA, and therefore no significant negative effect is anticipated. 

Fog horns fitted to turbines 

As a wading bird species wood sandpiper is considered to be sensitive to anthropogenic sources of disturbance.   

It is therefore considered likely that this species would be disturbed by sounding fog horns.  It is therefore 

considered that the proposed development would have a significant negative effect on this species whilst 

present within the SPA. 

7.1.4.3.5 European nightjar 

Construction, operation and decommission 

European nightjar is considered to be sensitive to anthropogenic sources of disturbance to distances of 

500 m
133

.  However it is considered that this species is unlikely to be disturbed at distances greater than 500 m 

from operating turbines or associated construction/decommissioning works.  Therefore no significant negative 

impact on the passage nightjar population within the Kemmuna SPA is anticipated.  

Navigation and aviation lighting 

As previously discussed the proposed navigation and aviation lighting would not alter night time light levels 

within the Kemmuna SPA, and therefore no significant negative effect is anticipated. 

Fog horns fitted to turbines 

Effects of noise related disturbance on European nightjar are poorly understood, however this species is 

considered to be sensitive to anthropogenic sources of disturbance.   It is therefore considered likely that this 

species would be disturbed by sounding fog horns.  It is therefore considered that the proposed development 

would have a significant negative effect on this species whilst present within the SPA. 

 

 
132

 Hötker, H., Thomsen, K.-M.,& Köster, H., (2006) Impacts on biodiversity of exploitation of renewable energy sources: the 
example of birds and bats – facts, gaps in knowledge, demands for future research, and ornithological guidelines for the 
development of renewable energy exploitation. Michael-Otto-Institut im NABU, Bergenhusen.    
133 Bright J.A.,. R.H.W. Langston., and Anthony S., (2009) Mapped and written guidance to birds and onshore wind energy 
development in England, RSPB Resarch Report No 35, RSPB, Sandy, Bedfordshire 
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7.1.4.3.6 European roller 

Construction, operation and decommission 

Effects of disturbance on European roller are poorly understood, however, one study does indicate that habitat 

use by this species is negatively correlated with proximity to human settlements
134

.  However, it is considered 

unlikely that this species would be disturbed whilst within the SPA by the operation, construction or 

decommissioning of turbines, due to the distance between the proposed development site and the Kemmuna 

SPA. 

Navigation and aviation lighting 

As previously discussed the proposed navigation and aviation lighting would not alter night time light levels 

within the Kemmuna SPA, and therefore no significant negative effect is anticipated. 

Fog horns fitted to turbines 

Effects of noise related disturbance on European roller are poorly understood, however this species is 

considered to be sensitive to anthropogenic sources of disturbance.   It is therefore considered likely that this 

species would be disturbed by sounding fog horns.  Therefore the proposed development would have a 

significant negative effect on this species whilst present within the SPA. 

7.1.4.3.7 Passerines 

Passerines are not generally considered to be sensitive to disturbance/displacement effects from wind 

turbines
135

 and therefore it is considered that there would be no significant negative effect from the 

development on this species group. 

7.1.4.4 Barrier to Movement 

7.1.4.4.1 Shearwaters 

Both the Cory’s and yelkouan shearwater colonies are located on cliffs around Kemmuna.  As previously 

discussed both these species are considered to be sensitive to the presence of operational wind turbines and 

are therefore unlikely to fly through the development when moving between the colony and their feeding 

grounds/rafting areas.  The additional flight distance required to avoid the proposed development site during a 

single trip is unlikely to place significant additional energy demands on individual birds. However it is 

considered likely that birds making multiple foraging trips between the breeding colonies and foraging areas 

may be required to expend sufficient additional energy that this could result in the survival rate of individuals 

being negatively affected.  This could ultimately result in reduced breeding success within the established 

colonies leading to a reduction in the size of the breeding populations, and therefore potentially a significant 

adverse effect upon the Kemmuna SPA. 

It is notable from the field data that the numbers of Cory’s shearwater observed within the survey area greatly 

exceeded the numbers known to breed within the Kemmuna SPA.  Cory’s shearwater from other breeding 

colonies within the Maltese archipelago clearly raft and forage within the footprint of the proposed 

development and therefore breeding colonies at other sites may also be vulnerable to barrier to movement 

impacts. 

 
134 Tiefenbach M (2009) Habitat selection in foraging European Rollers (Coracias garrulus L.) in Eastern Austria 
Diplomarbeit, Universität Wien. Fakultät für Lebenswissenschaften.  
135 Langston, R.H.W.., and Pullan J.D., (2004) Effects of Wind Farms on Birds, Nature and Environment No. 139, Council of 
Europe Publishing  
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7.1.4.4.2 Other migratory species 

The longest axis of the proposed development site is orientated from north-west to south-east. This is more or 

less parallel to the predominant direction of movement of migratory birds passing through the Maltese 

archipelago. Therefore migratory birds would only need to make enough of a deviation to avoid the proposed 

development as measured across its shortest axis, a distance of approximately 2 km.  Therefore birds 

approaching the proposed development from either the north-west or the south-east would only need to make 

a minor diversion in order to avoid the proposed development.  This is unlikely to make sufficient extra energy 

demands on those Annex 1 migratory species discussed in this assessment such that this would result in a 

significant negative effect on their conservation status. 

7.1.4.5 Other Effects 

7.1.4.5.1 Concentration of Shipping 

The area of the proposed development together with a normal 500 metre safety zone will considerably restrict 

the width of inshore boat movements
136

, causing traffic to pass close to the Cory’s and yelkouan shearwater 

colonies on the eastern coast of Kemmuna.  This is likely to increase the current level of disturbance from 

shipping movements and could have a significant negative effect on the breeding colonies of both species as a 

result of increased noise and light levels. 

7.1.4.5.2 Exclusion of Fishing Vessels 

The potential exclusion of lampara fishing from the proposed development and a 500 m buffer zone along with 

the exclusion of vessels fishing for tuna, swordfish and similar species
137

 has the potential to create a de facto 

marine nature reserve inside the buffer zone around the proposed development.  This area has the potential to 

become a nursery area for fish and other marine life; populations of which would spread out into the wider 

marine environment.  This has the potential to benefit the Cory’s and yelkouan shearwater populations by 

providing greater availability of prey species in the wider marine environment.   

If the permanent exclusion of lampara fishing vessels from the proposed development footprint and buffer 

zone is put in place during the operational phase of the development, this would have the additional benefit of 

reducing the amount of light pollution within the area as the number of vessels using lights to attract fish and 

squid into their nets would be locally reduced. 

7.2 BATS 

7.2.1 Potential Effects on bat populations 
Malta has not published its own guidance documentation relating to the assessment of effects upon bats from 

wind turbines.  However, the Advisory Committee of the ‘Agreement of the Conservation of Populations of 

European Bats’ (known as EUROBATS), has provided generic guidance for European countries on assessing the 

impact of wind turbines on bats (Rodrigues et al, 2008). The EUROBATS guidance identifies that although most 

bats have been killed by collision with rotor blades in the late summer/autumn, resident bats from local 

populations have also been affected. 

All parties to the EUROBATS Agreement were urged to develop their own national guidelines. Although the 

information base on bats in Malta has increased substantially (Anon, 2010) national guidelines on bats are not 

yet available.  It was therefore considered prudent to utilise national guidelines from other countries and to 

modify such guidelines in the context of the bats found on Malta. 

 
136 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda. 
137 Bache J.H., (2011) Maritime Study - A Proposal for an Offshore Wind Farm at Is-Sikka l-Bajda. 



APPROPRIATE ASSESSMENT   

Page | 153  

 

Species specific guidance is available for the United Kingdom (UK) from Natural England (the government’s 

advisor on the natural environment), where several of the species noted to occur in Malta are also recorded.  

Interim guidance has been drawn up by Natural England that interprets the EUROBATS guidance into a UK 

context (Natural England, 2009).   

The document has therefore been used as a guide in the preparation of the following table, which in turn is 

used as a basis for the impact assessment (Table 32).  It should however be noted that the Natural England 

document relates to onshore wind farms and does not consider offshore developments.  At present no 

advisory documentation is available in Europe regarding the potential effects of offshore wind farms on bats.  A 

degree of caution must therefore be exercised when applying the principles listed in Table 33 to offshore wind 

farms as it is expected that bats behave differently in ocean environments. 

Table 32:Assessing risk posed by turbines by taking account of various factors including habitat preference and flight 
behaviour (adapted from Natural England, 2009). 

 Risk of Turbine Impact 

Factor Low Risk Medium Risk High Risk 

Habitat Preference 
Bats preferring 

cluttered habitat 

Bats able to exploit 

background cluttered 

space 

Bats preferring to use open 

habitat, potential to forage 

over sea bodies 

Echolocation 

Characteristics 

Short range 

High frequency 

Low intensity 

Detection distance 

~15m 

Intermediate – more 

adaptable in their 

echolocation 

Long range 

Low frequency 

High Intensity 

Detection distance ~80m 

Weight Lightest Medium Heaviest 

Wing Shape 

Low wing loading 

Low aspect ratio 

Broadest Wings 

Intermediate 

High wing loading 

High aspect ratio 

Narrow wings 

Flight speed Slow Intermediate Fast 

Flight behaviour and 

use of landscape 

Manoeuvre well 

will travel in cluttered 

habitat 

Keeps close to 

vegetation 

Avoids large water 

bodies 

Some flexibility, may be 

found feeding over coastal 

waters 

Less able to manoeuvre 

May avoid cluttered habitat 

Commute across open 

landscape including sea 

bodies 

Hunting techniques 

Hunt close to 

vegetation 

Exploit richer food 

sources in cluttered 

habitat 

Gleaners 

Hunt in edge and gap 

habitat 

Aerial hawkers 

Less able to exploit insect 

abundance in cluttered 

habitat 

Aerial hawker 

Feed in open 

Migration 

Primarily sedentary. 

Local or regional 

movements 

Regional migrant in some 

parts of range 

Long range migrant in some 

parts of range 
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7.2.2 Defining Significance 
An ecologically significant impact is defined as an effect (adverse or beneficial) on the integrity of the 

conservation status of a species within a given geographical area.  The chosen geographical area in this 

instance is the island of Malta. 

Confidence in effect predictions is described using the following terminology: 

 Likely: probability estimated at 95% chance or higher; 

 Probable: probability estimated above 50% but below 95%; 

 Possible: probability estimated above 5% but less than 50%; and 

 Unlikely: probability estimated at less than 5%. 

 

7.2.3 Potential Effects-Collision and Barotrauma 
To date there is little evidence from the Mediterranean region to determine the effect of wind turbines on bats 

and bat populations. Much of the existing evidence for adverse effects comes from the USA/Canada and 

mainland Europe.   

Research in other European countries indicates that wind turbines have a detrimental effect on some bat 

species such as tree roosting bats, aerial feeding bats and particularly migratory bat species (Rydell et al 2010; 

Anon 2011).   Of those species known to occur on Malta lesser horseshoe and grey long-eared are considered 

to be at low risk due to the scarcity of recorded mortality relating to wind turbines (Rydell et al, 2010).  In 

addition a low rate of bat mortality in relation to wind turbines has been recorded for common bent-wing 

(Anon, 2011). 

The extent to which Maltese bat species are migratory has not been quantified. However, some of the same 

tree roosting and aerial feeding species killed by wind turbines in other European countries also occur in Malta. 

Using the information in Table 32, conclusions were drawn about the bat species recorded in Malta that may 

be affected by turbine presence and their related levels of risk (Table 33). 

 

Table 33: Bat species likely to be at risk from the Sikka l-Bajda wind farm (Adapted from Natural England 2009). 

Low Risk Medium Risk High Risk 

Grey long-eared  

 

Maghrebian mouse-eared 

Common pipistrelle 

Soprano pipistrelle 

Kuhl’s pipistrelle 

Savi’s pipistrelle 

Common noctule 

European free-tailed 

 

When assessing adverse effects, it is necessary to distinguish between (a) individual casualties and (b) mortality 

that affects populations. It is currently not possible to robustly say whether populations of bats are likely to be 



APPROPRIATE ASSESSMENT   

Page | 155  

 

at risk from offshore turbines in Malta because the evidence base is inadequate for many species
138

 and little is 

known about species migratory or foraging behaviour over coastal waters. 

If applying the risk levels in Table 33 to the bat species recorded at the three Malta study sites it would appear 

that the majority of species are potentially at medium risk from wind farm effects.  However assessment must 

also take into account the levels of activity recorded at the sites and the probability of those species found to 

migrate and/ or forage in the direction of the proposed wind farm location. 

 

7.2.4 Barrier to movement for migratory bats species due to turbine presence 
There is no evidence to suggest that wind farms act as substantial barriers to movement for migratory bats.   

Common noctule, recorded at very low levels at Rdum tal-Madonna, is known to make long distance 

migrations and is considered to be an autumn migrant in Malta, potentially flying between Malta and Sicily to 

the north.  

Although European free-tailed bats may only occur in Malta during the winter, indicating that this species has 

migrated to the island archipelago from elsewhere, studies in Spain and Switzerland have shown this species to 

be faithful to roosts throughout the year (Ibanez & Perez-Jorda, 2004).  Therefore it is possible that there is a 

small resident population of free-tailed bats within the Maltese archipelago. If however migration does occur, 

free-tailed bats flying from Simar may fly directly north towards Sicily and as such would cross the open sea 

and potentially the proposed location of the offshore wind farm. 

It is considered likely that those bats recorded as common pipistrelle/ common bent-wing are in fact common 

pipistrelle.  As such migratory movements across the open sea are unlikely.  Nevertheless if common bent-wing 

bats were recorded they could possibly migrate directly north from the Simar or Rdum tal-Madonna SACs and 

therefore fly over the proposed location of the offshore wind farm. 

Of the remaining bat species recorded during the surveys Maghrebian mouse eared bat is only known to make 

local migrations to Gozo (Arlettaz 1996).  None of the other species are believed to migrate to/from Malta but 

may make similar local movements between Malta, Gozo and Comino. 

There is potential that some species, such as soprano pipistrelle, may fly out to sea to feed, however there is 

no indication as to why bats would preferentially fly in the vicinity of the proposed Sikka l-Bajda wind farm than 

any other area of the coastal zone particularly given the wind farms exposed location. 

 
In addition to the preferred turbine layout evaluated within this assessment, six other potential layouts have 

been considered. Alternative layouts included up to 28 turbines of smaller rotor diameter. Where such layouts 

include an increase in the number of turbines there could potentially be a subsequent increase in the potential 

for collision/ barotrauma impacts to bats to occur due to an increased chance of bats encountering turbines.  

However such an increase would not be expected to be significant given the scale and location of the proposed 

wind farm. 

 
138 Refer to individual species accounts within Habitats Directive - Article 17 Report - Malta – 2007 
http://cdr.eionet.europa.eu/mt/eu/art17/envrflrpw and MEPA 2008 Environment Report. 
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7.2.5 Legal implications of Likely Effects upon Strictly Protected bat Species 
All bat species in Malta are afforded protection through the provisions of Article 12 of Council Directive 

92/43/EEC (European Communities Council Directive on the Conservation of Natural Habitats and of Wild 

Fauna and Flora, 1992), as enacted in Maltese law by LN 311 of 2006 Flora, Fauna and Natural Habitats 

Protection Regulations. 

Regulation 25 of The Flora, Fauna and Natural Habitats Protection Regulations 2006 makes a breach of Article 

12 a criminal offence.  Article 16 provides for a number of circumstances in which a Member State may 

derogate from the obligations in Article 12.  The derogations contained in Article 16 are implemented by way of 

a permit (Regulation 25(a)) which can make an activity that would otherwise be an offence, lawful if carried out 

in accordance with a permit. 

All Maltese bat species are included on Schedule V of the Flora, Fauna and Natural Habitats Protection 

Regulations 2006, Regulation 25 of which states: 

“25. (1) Without prejudice to the related regulations and the Trade in Species of Fauna and Flora 

Regulations, 2004; 

(a) no person shall pursue, take or attempt to take, deliberately capture or kill or attempt to kill, deliberately 

destroy, keep, transport, by any method sell, buy, exchange, offer for sale or for exchange, import or export 

any specimen of species listed in the Schedules V(a) and VI(a) to these regulations, except for those taken 

legally before these regulations came into force, and unless he is in possession of a prior official permit from 

the Competent Authority or Director as appropriate; 

(b) no person shall deliberately disturb any species listed in Schedules V(a) and VI(a) to these regulations 

particularly during periods of breeding, rearing, hibernation and migration; 

(c) the destruction and deterioration of breeding sites or resting places for those animal species listed in 

Schedules V(a) and VI(a) to these regulations is prohibited; 

(d) the prohibition referred to in paragraphs (a), (b) and (c) hereof shall apply to all stages of life of the 

animals to which this regulation applies; 

(e) the deliberate destruction or taking off eggs from the wild is also prohibited.” 

Whilst not tested by law, it has been advised that a deliberate act includes those acts that could have 

reasonably foreseen the consequences and ‘being sufficiently informed’ that an offence may occur as a result 

(European Union – Environment Directorate-General Feb 2007). 

7.2.6 Impact Assessment 
Chiroptera receptors considered in this assessment include all Annex II and Annex IV species recorded during 

the field surveys which, based on current knowledge of their ecology, have the potential to migrate through 

the Sikka L-Bajda wind farm or to be attracted to the wind farm for the purposes of feeding. 

7.2.6.1 Construction and Decommissioning Phase Effects 

The Sikka L-Bajda wind farm is to be located offshore and will not directly or indirectly effect on terrestrial 

habitats that would be used by bats for roosting, foraging or commuting.  

In the absence of mitigation the magnitude of effect on all VERs would be Negligible on a receptor of 

International value, resulting in a Negligible significance of effect. 
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7.2.6.2 Operational Phase Effects 

For bats to be significantly affected by the proposed offshore wind farm there must be reasonable evidence to 

suggest that: 

i) sufficiently high levels of activity of known migratory bat species have been recorded;  

ii) the seasonal activity of the known migratory species indicates that migration is likely;  

iii) bats may be attracted to the wind farm development for the purposes of feeding; and  

iv) bats that are likely to come into contact with turbines are known to be at medium to high risk of 

collision/ barotrauma. 

 

Ahlen et al (2009) recorded bats flying over the ocean up to 14 km from the shore, most often at <10 m above 

sea level. Both migrant and resident bats were found to forage over the sea in areas with an abundance of 

insects in the air and crustaceans in the surface waters. When hunting insects near vertical objects such as 

wind turbines, bats were found to rapidly changed altitude potentially to forage around turbine blades.  Ahlen 

et al (2009) observed species flying over the open sea which were recorded during the 2010/ 2011 surveys i.e. 

common pipistrelle, soprano pipistrelle, common noctule and serotine.  Although no comparable data is 

available concerning bats in the Mediterranean it can be assumed for assessment purposes that similar bat 

behaviour occurs to that of Scandinavia. 

7.2.6.3 Effects on bats are known to comprise:  

(i) physical collision with rotating turbine blades; and  

(ii) barotrauma as a consequence of animals encountering rapid pressure changes in close vicinity to blade-tip 

vortices (moving zones of reduced atmospheric pressure created on the leeward side of the rotating blade). 

The risk of collision and/ or barotrauma differs between bat species, as a result of differences in flight pattern 

and behavior, and will be affected substantially by the potential for a bat species to migrate and/ or fly out to 

sea to forage. 

There is currently no baseline data concerning the levels of risk regards bat species in the Mediterranean to 

wind turbine impacts and therefore this assessment utilises published information from other parts of Europe. 

All species of bat recorded within this assessment are known to be at risk from terrestrial wind turbines 

(EUROBATS 2011) although records of terrestrial bat mortality in Europe for common bent-wing, grey long-

eared and barbastelle are very low (6, 7 and 2 respectively).  There are no mortality records for the Maghrebian 

mouse-eared bat in relation to wind turbines.  There are no data concerning mortality of bats in relation to 

offshore wind farms. 

An attempt to quantify risk to bats is presented within Table 34.  This table considers the known behaviour of 

bats with respect to migration and foraging and the data on terrestrial mortality presented by EUROBATS 

(2011).  The table is to be used as a guide and is not definitive. 
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Table 34: Behavioural characteristics, mortality and risk of bat species in relation to wind turbines. 

Species Migratory 
Known to forage 

offshore 

Known 

mortality* 

Overall risk 

level** 

Common bent-

wing 

Yes but considered  sedentary 

in southern Europe 
Unknown 6 Moderate 

Common noctule Yes Yes 497 High 

Common pipistrelle No Yes 641 Moderate 

European free-

tailed 
Possibly Unknown 30 High 

Grey long-eared No Unknown 7 Low 

Kuhl’s pipistrelle No Unknown 123 Moderate 

Maghrebian 

mouse-eared 
Only local migrations. Unknown 0 Low 

Soprano pipistrelle No Yes 114 Moderate 

Savi’s pipistrelle Unknown Unknown 98 Moderate 

*Figures from EUROBATS (2011) relating to 14 European countries, mortality figures include bats found 

accidentally and during post-construction monitoring studies. 

** Risk level is based on Natural England Technical Information Note TIN051 

Of the species recorded during the surveys only common noctule, common bent-wing and possibly European 

free-tailed bat are considered to be migratory however common bent-wing, although a regular migrant in 

Northern Europe, tends to be sedentary in Southern Europe.  In addition common bent-wing has not been 

reported on Malta since the 1960s and may be extinct on the island.  Until this species has been confirmed to 

be present on Malta it is considered more likely that all records are associated with common pipistrelle.   

Evidence suggests that the Maghrebian mouse-eared bat is likely to only make small migrations between Malta 

and Gozo (Baron & Vella 2010; Borg, 1998) and is thus not considered in this assessment to be a long-distance 

migrant (Dietz et al 2007). 

Each species recorded during the study is assessed below according to perceived risk status. 

 

7.2.6.3.1 High Risk species: Noctule and European free-tailed 

Common noctule 

Noctule bats feed by aerial ‘hawking’ - typically flying in the open, at higher altitude than many other European 

bat species.  This coupled with their tendency to conduct long distance migration and relatively high mortality 

categorised this species as being at high risk.  Dietz et al (2007) state that common noctule is absent on the 

Mediterranean islands apart from Corsica.  Common noctule was however recorded twice at Rdum tal-

Madonna (in October and August) with an individual bat noted at Għadira.  No noctule bats were recorded at 

Selmun, Kemmuna or Simar.   

Given that common noctule tend to migrate in small groups the single calls recorded indicate that there may 

be a very low sedentary population on Malta, or the occasional presence of long-distance colonists, potentially 

from Italy, were recorded.   
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No major movements or activity indicative of migration were recorded and therefore the likelihood of 

individual bats coming into contact with the proposed turbines is considered extremely remote. Nevertheless it 

is considered that common noctule may on occasion fly within the proposed location of the Sikka l-Bajda wind 

farm and in particular near to the turbine located to the north-west point of the wind farm layout.    However 

as bats flying long distances over water tend to fly at less than 40 m above sea level (Ahlén et al, 2007) it is 

considered highly unlikely that the turbines would pose a significant threat to individual common noctule bats.  

In addition it is considered highly unlikely that the proposed wind farm would act as a significant barrier to the 

movement of noctule. 

In the absence of mitigation the magnitude of effect on noctule related to collision or barotrauma would be 

Negligible on a receptor of International value, resulting in a Negligible (not significant) significance of effect. 

European free-tailed bat 

European free-tailed bat was only recorded at Simar on occasions in November 2011.  Although this species 

has been previously thought to migrate studies undertaken in 2004 (Ibanez & Perez-Jorda, 2004) found that 

European free-tailed bats tend to be faithful to roost sites throughout the year, thus indicating a sedentary 

lifestyle. 

However, given the lack of evidence to suggest that this species is resident to the Maltese archipelago, the 

activity recorded in 2011 may have originated from a low number of bats which had migrated to the islands, 

potentially from Sicily to the north.  Although free-tailed bats were not recorded over the other four sites this 

species may have been missed if the Anabats were not positioned on a flight route or if the bats were not 

echolocating whilst flying overhead.  However the lack of registrations from sites other than Simar would 

suggest that either this species does not migrate on a broad front or that there is a small resident population 

that utilises Simar in November, potentially for feeding, roosting or breeding purposes. 

As such there is potential for this species, if flying in a direct north-south orientation to and from Simar, to fly 

over the site of the proposed offshore wind farm. As this species flies at heights between 10 m and 300 m agl 

there is also potential for individual bats to come into contact with the proposed wind turbines and as such to 

be at risk of collision and/ or barotrauma (there are records of European free-tailed bat fatalities relating to 

wind turbines from Spain, France and Portugal (Anon 2011)). 

The low levels of free-tailed bat activity that was recorded suggests that individual or very few bats potentially 

migrate to Simar.  The path of migration is unknown but could theoretically pass through the location of the 

proposed offshore wind farm (although it could equally pass outside of the proposed wind farm area).   

Given the very low level of activity recorded during the 2011 surveys, and lack of activity recorded elsewhere, it 

is considered unlikely that significant migration of this species occurs into and out of Malta and as such the risk 

to populations of free-tailed bat are low. 

In the absence of mitigation the magnitude of effect on European free-tailed bats related to collision or 

barotrauma would be Negligible on a receptor of International value, resulting in a Negligible (not significant) 

significance of effect. 
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7.2.6.3.2 Medium Risk species: common bent-wing/ common pipistrelle, Kuhl’s pipistrelle, Savi’s pipistrelle and 

soprano pipistrelle. 

Common bent-wing/ common pipistrelle 

Common bent-wing/ common pipistrelle were the most frequently recorded species found during the 

2010/2011 surveys (species activity index for all three sites = 196.21 files per night) with 85,893 calls recorded 

over a collective 250 night survey period. This species was recorded throughout the year on all three sites 

indicating a likely resident population.   

The mosaic of habitats at Għadira (brackish wetland and saltmarsh habitats located within a sheltered position) 

provides a far greater range of feeding opportunities for bats than at Rdum tal-Madonna and to a lesser extent 

Selmun.  This, coupled with the more sheltered location, is likely to explain why the numbers of bat calls at 

Għadira was found to be substantially higher than elsewhere (species activity index = 349.16 files per night). 

Peaks of activity were recorded at Selmun during the autumn and spring periods.  It is likely, given the 

abundance of potential roost sites within the Selmun area (for example buildings including Selmun Palace 

Hotel, Selmun Castle and a war-time flour mill near Xemxija which has underground features), that swarming 

behaviour was occurring at this site.  In addition there are high quality foraging areas nearby in valleys 

associated with Imgiebah Bay to the north and Mistra Bay to the east.  Furthermore activity at Selmun was 

recorded throughout the year indicating the presence of both winter and breeding roosts (as with Għadira). 

The level of activity at Rdum tal-Madonna was relatively low compared to Għadira and Selmun (species activity 

index = 2.77 files per night).  The file number increased slightly during November and April/May which may 

indicate a small winter roost within the area. 

This species was found throughout the 2011 survey period at Kemmuna and Simar.  The activity of this species 

was the highest recorded on both SAC sites. Given the available foraging habitat at Simar, which includes 

wetlands similar to those of Għadira, total bat activity of this species would be expected to be higher than at 

Kemmuna.  However the opposite was found (Species Activity Index Simar = 181.89 files per night; Kemmuna = 

225.69 files per night).  The causes of this discrepancy between the two sites is unknown but may be attributed 

to nearby roost provision or the greater availability of natural habitat on Kemmuna which in turn may provide 

increased prey availability when compared to the more anthropogenic landscape surrounding Simar. 

The pattern of activity at Kemmuna showed an increase in activity from late August through to a peak count in 

late September.  This may be attributed to swarming behaviour or local prey availability attracting bats in from 

the wider Maltese archipelago.  Activity from October gradually declined, most likely as bats dispersed to their 

winter roosts. 

Although common pipistrelle has been recorded over the open sea (Ahlen et al 2009) the numbers noted were 

very low compared to other species (a total of 5 common pipistrelle registrations recorded compared to a total 

of 1062 observations).  The likelihood of common pipistrelle occurring within the offshore turbine zone is 

therefore very low.  There is no evidence to suggest that common bent-wing forage over the open sea. 

Due to the difficulty in distinguishing between the two species based on call registration alone a precautionary 

approach has been taken in assessing potential impacts on migrating common bent-wing.  Unlike common 

pipistrelle there is potential for this species to migrate although evidence suggests that southern populations 

tend towards a sedentary behaviour. 

Given that common bent-wing only migrates at an average distance of between 40 and 100 km it is most likely 

that movement would be restricted within Malta and to the north-west to Comino and Gozo depending on the 

availability of suitable roost sites.  Nevertheless there is also potential for common bent-wings to theoretically 
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migrate directly north from the Rdum tal-Madonna peninsula to Sicily and thus pass through the north-west 

section of the proposed offshore wind farm. A similar pattern of movement could theoretically occur from 

Selmun, Għadira and Simar. 

Although migrating bats over water tend to fly at altitudes of less than 10 m above surface level (which is 

below the lowest level of the turbine blade tips which lie 37 m above the sea surface) it has been shown that 

bats change altitude rapidly when approaching tall objects such as turbines and thus could potentially fly into 

the rotor sweep area. Nevertheless recorded mortality for common bent-wing is low (Anon, 2011) reducing the 

potential for significant impacts on this species. 

Given the near constant presence of common bent-wing/ common pipistrelle at all five sites it is considered 

likely that observed changes in activity levels were likely to be attributed to lifecycle changes such as breeding 

and seasonal roost use alongside opportunistic feeding rather than long-distance migration.  As with other 

species within this assessment there is potential for short-distance migration between Malta, Comino and Gozo 

however geography dictates that such movement is unlikely to bring bats into contact with the proposed wind 

farm location. 

In the absence of mitigation the magnitude of effect would be Low Adverse on a receptor of International 

value, resulting in a Minor (not significant) significance of effect. 

Kuhl’s pipistrelle 

Kuhl’s pipistrelle is considered to be a sedentary species.  This is substantiated by its year round occurrence at 

Għadira including high activity levels during the winter period.  Kuhl’s pipistrelle was the second most common 

species found during the 2010/2011 surveys (cumulative species activity index = 46 files per night) with the 

highest level of activity recorded at Għadira (species activity index = 92.35 files per night). 

Peaks of activity were recorded in September and April (Selmun), August to November and July/August (Rdum 

tal-Madonna) and August/September, February, March-August (Għadira).  

Overall activity was lowest at Rdum tal-Madonna with this species rarely recorded during the winter.  It is likely 

that during this period bats are either within winter roosts or have locally migrated to more sheltered locations 

with greater opportunities for year round feeding e.g. Għadira.  

Kuhl’s pipistrelle was also the second most common species found during the 2011 surveys (cumulative species 

activity index = 100.94 files per night) with the highest level of activity recorded at Kemmuna (species activity 

index = 149.10 files per night compared to 36.81 files per night at Simar).  This discrepancy is unusual given that 

Kuhl’s pipistrelle tends to favour anthropogenic landscapes which include residential areas, waterbodies and 

agricultural land, all features found at Simar.  However maternity roosts are often found within cliffs and thus 

the detector at Kemmuna may have been located near to, or along a commuting route to, such a roost. 

This is a species known to be impacted on by wind turbines (Anon, 2011) however it is not known whether this 

species forages over sea bodies.  Migration over long distances is highly unlikely given this species behaviour 

although localised flights between Malta, Gozo and Comino are a possibility as bats move between summer 

and winter roosts.  However given the location of the three islands relative to each other and the proposed 

wind farm location such flight would not cross over or near to the proposed Sikka L-Bajda wind farm location. 

In the absence of mitigation the magnitude of effect would be Low Adverse on a receptor of International 

value, resulting in a Minor (not significant) significance of effect. 
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Savi’s pipistrelle 

The migratory behaviour of Savi’s pipistrelle is uncertain and it is unknown whether this species feeds over sea 

bodies.  Savi’s pipistrelle is known to be effected by terrestrial wind turbines with records of mortality from 

Spain and Portugal (Anon, 2011). 

This species was found to be the third most frequently recorded bat at all sites. The highest level of activity 

recorded during the 2010/11 surveys was at Selmun where activity steadily increased between April and 

September indicating the presence of a nearby maternity roost.  At Rdum tal-Madonna activity peaked during 

April with a steady decline between June and September which may indicate dispersal from this area during 

the late spring and summer months, potentially to better foraging habitat.  If such activity is indicative of 

migratory behaviour or the presence of a winter roost at Rdum tal-Madonna no comparative peak of activity 

was recorded in the autumn, this would have been expected. 

The seasonal activity pattern of Savi’s pipistrelle at Għadira was similar to that of Selmun which may again 

indicate the presence of a nearby maternity roost. 

During the 2011 surveys the majority of Savi’s pipistrelle calls were recorded at Kemmuna (Species Activity 

Index = 60.59). Despite the missing data period for Simar a similar pattern of activity could be discerned on 

both sites with a decrease in activity between August and September and a steady decline from October 

through to December.  It is unknown whether the peak of activity recorded at Kemmuna in late September was 

replicated at Simar. 

Savi’s pipistrelle is known to be impacted on by terrestrial wind turbines with records of mortality from Spain 

and Portugal (Anon, 2011). 

No pattern of activity was found that could be directly attributed to migratory behaviour.  Although this species 

may make short distance movements, potentially to Comino and Gozo, flight lines would not be expected to 

cross over the location of the proposed wind farm site.   

It is unknown whether this species feeds over open sea bodies although it has been observed flying just above 

the ocean’s surface during the day near to coastal cliffs (Schober & Grimmberger, 1997).  As a consequence 

there is potential for this species to occur within the vicinity of the proposed offshore wind farm. However, as 

mentioned previously, smaller bat species when flying over open waters tend to fly at heights below 10m 

reducing the potential for bats to come into contact with offshore turbine blades. 

In the absence of mitigation the magnitude of effect would be Low Adverse on a receptor of International 

value, resulting in a Minor (not significant) significance of effect. 

Soprano pipistrelle 

Soprano pipistrelle was only recorded during March/ April and July at Rdum tal-Madonna and at very low rates 

of activity (species activity index = 0.04 files per night).  Activity at Selmun was higher (species activity index = 

1.53 files per night) with elevated activity noted during September – November and April.  Activity at Għadira 

was highest (species activity index = 9.47 files per night)  with peaks in August, October, November, December 

and January.  A similar discrepancy in activity was recorded between Kemmuna and Simar in 2011 with higher 

levels of activity recorded at the nature reserve site (which consists of similar habitats to Għadira).    

No comparative pattern of activity was recorded between all sites and no activity reminiscent of migratory 

behaviour was recorded. 
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It is considered likely that soprano pipistrelle is resident within Malta but occurs in relatively low numbers 

compared to other Pipistrellus species. It is highly unlikely that this species is migratory.  

Soprano pipistrelle has been known to forage over coastal waters, usually within sheltered bays, and even to 

roost within turbine nacelles.  However given the paucity of calls recorded it is considered unlikely that this 

species would occur in sufficient numbers within the Sikka L-Bajda area to be significantly impacted by the 

proposed wind farm.  

In the absence of mitigation the magnitude of effect would be Low Adverse on a receptor of International 

value, resulting in a Minor (not significant) significance of effect. 

7.2.6.3.3 Low risk species: Grey long-eared and Maghrebian mouse-eared bat 

It is unknown whether either bat species identified as being of low risk will forage offshore. However, given the 

known low mortality rates of these species in relation to wind farms and the low levels of activity recorded on 

Malta it is considered highly unlikely that either species would be affected by the proposed offshore wind farm. 

Grey long-eared  

Grey long-eared bats are considered sedentary and tend to hunt close to vegetation and over inland waters.  

This species has also been observed flying along cliffs in Malta (Anon, 2010). There are no known records of 

this species hunting over the open sea.  Very low numbers of grey long-eared mortality have been found in 

Europe in relation to wind turbines (Anon, 2011).   

The species activity index for grey long-eared bats was low at all survey sites: Għadira (1.11 files per night); 

Rdum tal-Madonna (0.14 files per night); Selmun (0.15 files per night); Kemmuna (0.48 files per night); and 

Simar (0.10 files per night).  Although peaks of bat activity were recorded it is considered unlikely that this was 

associated with long-distance migration given the known behaviour of this species. 

Maghrebian mouse-eared 

Maghrebian mouse-eared bats, although considered a sedentary species, has been tracked moving between 

Malta and Gozo (Borg, 1998).  It is therefore assumed that this species makes short-distance migrations 

between Malta and Gozo and potentially Comino.  However given the location of Malta, Gozo and Comino 

relative to each other and the proposed wind farm location such flight would not logically cross over or near to 

the proposed Sikka L-Bajda wind farm location. 

Although Maghrebian mouse-eared bats have not been recorded foraging over sea bodies other Myotis species 

have been noted up to 10 km offshore feeding.  Myotis daubentonii and M. dasycneme have both been 

recorded over coastal waters in Scandinavia however both species are strongly associated with aquatic habitats 

unlike the Maghrebian mouse-eared bat. 

This species was rarely recorded at Selmun (species activity index = 0.16 files per night) with a peak in activity 

between September and November.  Activity at Rdum tal-Madonna was also low (species activity index = 0.06 

files per night) with no discernible pattern of activity noted. 

Activity of Maghrebian mouse-eared bat was found to be much higher at Għadira (species activity index = 4.07 

files per night).  Activity generally increased between June and October with a degree of presence recorded 

during all months indicating a resident, and likely breeding, population. 

Maghrebian mouse-eared bat was rarely recorded at Kemmuna (Species Activity Index = 0.31 files per night) 

with a peak in activity during late September/ early October.  Activity at Simar was also low (Species Activity 
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Index = 0.23 files per night) with no discernible pattern of activity noted.  As with Għadira it is likely that there 

is a small resident population which utilises these two sites. 

The likelihood of grey long-eared and Maghrebian bats flying within the proposed location of the Sikka l-Bajda 

wind farm, and subsequently being impacted on, is therefore extremely unlikely. 

In the absence of mitigation the magnitude of effect related to collision or barotrauma on both species would 

be Negligible on a receptor of International value, resulting in a Negligible (not significant) significance of 

effect. 

Table 35 summarises the ecological effects of the proposed offshore wind farm development and assesses 

their significance on the basis of the criteria set out in Tables 6 and 7 in Appendix IV. 
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Table 35: Likely Effects on Valued Ecological Receptors/ Legally Protected Species together with an Evaluation of Significance. 

Valued Ecological 
Receptors 

Effect Type of Effect 
Probability of Effect 

occurring 
Magnitude of Effect 

Impact Significance 
on Conservation 

Status 
Rational 

Maghrebian mouse-
eared bat 

 

 
Collision/  

barotrauma 
 

Adverse 
 

Unlikely 
 

Negligible 
 

Negligible 

Very low activity 
levels recorded.  

Movement likely to 
be localised, unlikely 
to forage over open 
sea. A medium risk 

species. 

Kuhl’s pipistrelle 
 

Adverse 
 

Unlikely 
 

 
Low 

 

 
Minor 

 
A sedentary species, 

flights likely to be 
localised only.  A 

medium risk species. 
 

Grey long-eared bat 
 
 

Adverse 
 

Unlikely 
 

Negligible 
 

Negligible 

Very low activity 
levels recorded.  

Sedentary species, 
highly unlikely to feed 

over the sea.  A low 
risk species. 
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Common pipistrelle/ 
Common bent-wing 

Adverse 
 

Possible 
 

Low 
 

Minor 

Both species are likely 
to be sedentary in 
Southern Europe.  

Seasonal changes in 
activity likely to be 

due to localised 
lifecycle movements.  
Medium risk species. 

Soprano pipistrelle Adverse 
 

Possible 
 

Low 
 

Minor 

Low activity levels 
recorded.  No 

migratory behaviour 
noted.  Low activity at 
Rdum tal-Madonna.  

A medium risk 
species. 

Savi’s pipistrelle Adverse 
 

Possible 
 

Low 
 

Minor 

Unknown migratory 
behaviour, unknown 
if this species feeds 
over the sea.  Likely 
to only undertake 

local flights.  A 
medium risk species. 

Common noctule and 
European free-tailed 

Adverse Possible Negligible 
 

Negligible 

Although high risk 
species very low 

activity was recorded.  
Activity likely to be 
attributed to long-

distance colonists or 
low resident 
population. 
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7.3 Marine ecology 
Most of the  reports makes extensive reference to offshore wind farm projects located on sand banks. 

Since the proposed site for the first offshore wind farm (Sikka l-Bajda) is a rocky reef, possible 

environmental impacts of the development can only be extrapolated, with a certain degree of confidence. 

No comparable literature exists for any operational offshore wind farm positioned on bedrock. Similarly, 

no offshore wind farms have ever been contemplated on seagrass meadows, as at Is-Sikka l-Bajda, and 

the implications of such a novel development can only be anticipated with a certain degree of confidence. 

7.3.1 Impact significance criteria 
The impacts that may possibly arise from the proposed development are assessed on the basis of the 

following criteria (adopted from Wilhelmsson et al., 2010), as listed in Table 36. 

 

Table 36: Qualification of the various impact assessment descriptors adopted in this study. 

Temporal dimension category Temporal extent 

Short term Through construction phase. 

Long term Through operational phase. 

Permanent Impacts persist beyond the operational and 

decommissioning phases. 
 

Spatial dimension category Spatial extent 

Very local Within 10 metres from wind turbine 

Local 10-100 metres from wind turbine 

Broad 100-1,000 metres from wind turbine 

Very broad > 1,000 metres from wind turbine 
 

Impact significance Impact on keystone and/or protected species 

Major adverse will affect all or most of keystone and/or 

protected species and/or habitats 

Moderate adverse will affect only some of the keystone and/or 

protected species and/or habitats 

Minor adverse will not affect any keystone and/or protected 

species and/or habitats 
 

Degree of confidence/certainty Rigour of existing evidence 

1 Literature consists of scientifically founded 

speculations 

2 Research is in its infancy and inconclusive. 

3 Available literature provides a fair basis for 

assessments. 

4 Available literature provides a good basis for 

assessments. 

5 Evidence base is relatively solid. 
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Listing of predominantly negative anticipated impacts 

In view of fundamental differences in their nature, marine ecology impacts arising from the proposed 

development have been identified for the three major phases of the development, namely: 

i) wind turbine and ancillary facilities installation (construction phase) 

ii) wind farm operation (operational phase) 

iii) wind turbine decommissioning (decommission phase) 

 

With the exception of habitat destruction through activities which obliterate the seabed, all impacts 

arising during the construction phase may be considered temporary. In contrast, effects during the 

operation of the wind turbines can be regarded as relatively permanent (Peterson & Malm, 2006).  

The proposed development is expected to impact marine habitats and species throughout the following 

agents: 

(A) Construction phase: 

(i) submarine noise generation as a result of pile-driving and trenching activities 

(ii) obliteration of benthic assemblages through positioning of turbine foundations and 

trenching activities and the footprint taken up by the feet of jack-up vessels 

(iii) disturbance of contiguous benthic communities through habitat alteration and trophic 

impacts on marine ecosystems 

(iv) re-suspension of fine sediment particles, with subsequent increase in water turbidity levels 

(v) alteration of localized hydrodynamic regime and sediment budgets 

(vi) release of pollutants and toxins, such as hydrocarbons from vessels and barges, sediment - 

sequestered pollutants and from atmospheric fall-out  

(vii) localized eutrophication events 

 

(B) Operational phase: 

(i) heightened levels of scouring 

(ii) submarine noise through turbine operations 

(iii) generation of a submarine electromagnetic field 
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(iv) release of pollutants and toxins, such as magnesium from sacrificial rusting rods and anti-

fouling paints and oil from vessel collisions 

(v) impact on animal movement and migration and heightened risk of collisions with vessels 

(vi) enhanced opportunity for marine alien species colonisation 

 

(C) Decommissioning phase 

(i) disturbance and possible obviation of benthic habitats through foundation removal 

(ii) re-suspension of fine sediment particles with consequent increase in turbidity through cable-

lifting and propping of machinery on seabed 

(iii) impacts associated with increased vessel traffic, such as anchoring and release of pollutants 

(e.g. hydrocarbons) 

(iv) submarine noise generation through foundation/pile removal 

 

The quantitative assessment of each of these individual anticipated marine ecology impacts is 

summarized  

7.3.2 Detailed description of marine ecology impacts anticipated for the operational 

phase 
 

(Ai) Submarine noise generation as a result of pile-driving and trenching activities 

As of 2001, Malta is party to the Agreement on the Conservation of Cetaceans in the Black Sea, 

Mediterranean Sea and contiguous Atlantic area (ACCOBAMS), which includes the obligation to minimise 

underwater noise and consequently the disturbance to cetaceans. Twenty one species of cetaceans occur 

in various degrees of abundance in the Mediterranean Sea and in the Black Sea (di Sciara, 2002), of which 

nineteen have been recorded from Maltese waters or have the potential to be recorded in future 

(http://www.mepa.org.mt/news-details?id=124). 

A number of published reports indicate that noise in the marine environment may range from minor 

disturbance to mortality among cetaceans and other marine organisms
139

. The need for the application of 

the precautionary principle emerges from these and from other reports, indicating the lack of focused 

research to clearly understand the extent to which noise and specific sounds may bring about serious 

 
139

 Ketten & Wartzok, 1990; Evans, 1992; Ketten et al. 1993; Ketten et al. 1995; Simmonds and Dolman, 1999; Roussel, 
2002; Borsani et al., 2003a&b; 2007; Buckstaff, 2004; Hildebrand, 2004; Walmsley, 2007 
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impacts to cetaceans and marine life
140

. In view of their spending significant time periods in local coastal 

waters, resident common bottlenose dolphins (Tursiops truncatus) are expected to present a particularly 

high sensitivity to submarine noise.  

Richardson et al. (1995) define four zones of noise influences, depending on the distance between source 

and receiver. The zone of audibility is defined as the area within which the animal is able to detect the 

sound. The zone of responsiveness is the region in which the animal reacts behaviourally or 

physiologically. This zone is usually smaller than the zone of audibility. The zone of masking is highly 

variable, usually somewhere between audibility and responsiveness and defines the region within which 

noise is strong enough to interfere with detection of other sounds, such as communication signals or 

echolocation clicks. The zone of hearing loss is the area near the noise source where the received sound 

level is high enough to cause tissue damage resulting in either temporary threshold shift (TTS) or 

permanent threshold shift (PTS) or even more severe damage. The different zones are illustrated in Figure 

59 (Source: Thomsen et al., 2006). 

 

 

 

Figure 59: The four zones of noise influences  

 
140

 Ketten 1992; 1993a; b; Ketten 1994; Ketten 1997; Pavan, 2002; ACCOBAMS, 2004; Pavan ‐ ACCOBAMS, 2007 
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Pile-driving is the major underwater noise-related concern, since it generates comprise very high source 

sound pressure levels of more than 250 dB re 1μPa (OSPAR 2009), although very little is known about 

whether there is any influence on fish. Studies so far indicate that pile-driving sound could kill or injure 

fish in the close vicinity of the construction site and it seems plausible that temporary hearing loss could 

occur at slightly farther ranges, depending on whether fish would move in response to the sound 

(Mueller-Blenkle et al., 2010). Yet, the amount of fish acutely affected in any such cases might be small 

especially when comparing the numbers taken by the fishing industry at any given time (Thomsen & Judd 

in press). All other noise produced during construction will be significantly lower than this. Received noise 

levels of 180 dB are required to produce a strong avoidance or alarm response in some fish species, such 

as cod and herring (Pearson et al., 1992). Investigations at the Svante Wind Farm, Sweden, have shown 

numbers of cod in close vicinity to an operating turbine to be higher than in the surrounding open waters, 

although lower than when the turbines are not operating (Westerberg, 1999). This suggests a possible 

habituation to a continuous noise stimulus and/or tolerance in the light of benefits provided by the 

turbine foundation. 

The underwater noise and vibrations generated during the construction phase by piling hammers could 

reach 236 decibels (dB – Codling Wind Park, 2006). Such noise levels refer to a sand bank site and thus 

these could potentially be even more pronounced at the Sikka l-Bajda rocky reef site due to lower noise-

absorption properties of rock compared with sand. A certain degree of underwater noise generation 

predictably arises from the bunkering activity (e.g. through crabbing, anchor retrieval, etc) within the 

reef’s precincts. Table 37 lists the underwater noise levels generated at different wind farm sites (adapted 

from Centre for Marine and Coastal Studies. 2000). 

 

Table 37: The underwater noise levels generated at different wind farm sites 

Wind Farm  Wind Speed  

m/s  

Source Level  

/dB  

Noise Level 

Frequency  

/Hz  

Middlegrunden  

Denmark  

13  115  125  

Bockstigen-Valar, Sweden  8  108  160  

Vindeby  

Denmark  

13  113  120  

 

(Aii) Obliteration of benthic assemblages through positioning of turbine foundations and other 

construction-related activities 

      The construction phase of the offshore wind farm would entail the obliteration of an area of marine 

benthic habitat and associated assemblages, as a result of the following related activities: 

 pile-driving activities; 

 footprint of the feet of jack-up barges used during the pile-driving exercises; 
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 footprint of the wind turbine foundations; 

 footprint of the scour-protection features; 

 trenching during the cable laying process – cable burial is considered important so as to protect 

the cable from accidental damage (as through anchoring) and to minimise the disturbance to 

sensitive species from EMF generation (Linley et al., 2007). This can occur either through 

ploughing or through jetting, to a depth of 1 - 3 metres within the seabed. Typically, a five-meter 

corridor of seabed is directly disturbed in such operations, although sediment dispersal will 

widen the overall area impacted (Cooper and Beiboer, 2002). Ploughing is generally taken to be 

less disruptive to marine benthic assemblages than jetting on seabeds with mobile sediments 

(Centre for Marine and Coastal Studies, 2000); since the proposed offshore wind farm location is 

a reef, with the seabed being predominantly rocky, the ploughing technique would entail 

extensive trenching works. Over rocky substrata, cables can be laid on the surface and protected 

using unnatural hard substrata (Hiscock et al., 2002); 

 anchoring of servicing barges 

 

Wilhelmsson et al. (2010) state that the deployment of wind turbines and scour protection will result in 

approximately 1-3 per cent direct loss of seabed within the farm area, with each turbine installation 

claiming up to 450 square metres. Taking into consideration a total of 19-24 turbines to be installed within 

the Sikka l-Bajda perimeter, this would translate into a cumulative loss of benthic assemblages ranging 

from 0.008km
2
 to 0.011km

2
. Estimates by other authors and from other offshore wind farm case studies 

are more conservative. For instance, at the Horn’s Rev offshore wind farm in Denmark, the foundations 

and scour protections cover an area of approx. 50,000 m
2
, corresponding to 0.2% of the wind farm Area 

(Dong et al., 2006).  

The deployment of the gravity foundation types, despite not involving large-scale seabed drilling and 

excavation, is to be discouraged, on the following counts: - this foundation type encroaches on a larger 

seabed footprint, thus augmenting its environmental impact. the gravity foundation type is generally used 

for water depths of less than 15m, with most of the earmarked reef having a greater sea depth, although 

this foundation type is currently being tested in deeper waters. Scour affects are expected to be greatest 

in the vicinity of gravity-type foundations due to their larger size, and may need protection using 

boulders. Seabed preparation will usually be required including shingle bed and installing scour protection 

material such as rocks and boulders around the base of the foundation (Rodmell & Johnson, 2007), 

further disturbing benthic assemblages.  

Table 39 summarises the benthic ecological impacts arising from each of the 3 different turbine 

foundations. 

 

 

 



APPROPRIATE ASSESSMENT   

Page | 173  

 

Table 38: Comparative analyses of the features of the four different types of turbine foundations. 

Type of 

foundati

on 

Approx. 

base 

diameter/

m 

Max 

depth
141

/

m 

Footprint/

m
2
 

Excavations/Pili

ng 

Scour 

protecti

on 

Suitabili

ty 

Installatio

n 

time
142

/1

41 

Gravity 

type 

35 30 1000 Base needs to 

be leveled 

yes 5MW 24 hrs 

Monopile 6-10 25 25 Yes to insert 

pile 

yes 3.6MW <24 hrs 

Tripod 20 35 170 Yes to level 

base and insert 

short metal 

piles 

yes 5MW 2-3 days 

Jacket  17 40 290 Yes to level 

base and insert 

short metal 

piles 

yes 5MW 3 days 

 

Table 39: Critical assessment of the benthic impact of the different types of turbine foundations. 

Type of 

foundation 
Comments/potential impacts 

Gravity type 

Pros: could be manufacture locally; 

Cons: occupy a very  large footprint thus created a larger impact on the seabed; consume 

lot of raw material to produce creating a large impact on land;  

Monopile 

Pros: quick to install; Smallest footprint of all; 

Cons: Produce lot of waste  from piling operation with possibility of water turbulence and 

effect on surrounding flora and fauna; can only be installed in relatively shallow waters 

(<25m) ;  cannot be used with 5Mw turbines envisaged for the site; noisy piling 

operations in order to install; 

Tripod 

Pros: could be manufactured locally; relatively small footprint so lower impact on sea 

bed; ideal for existing depths and proposed turbines; less waste produced; 

Cons: relatively long installation time; noisy piling operations; 

Jacket  

Pros: could be manufactured locally; relatively small footprint so low impact on sea bed 

albeit slightly larger than Tripod type; ideal for existing depths and proposed turbines; 

less waste produced; 

Cons: relatively long installation time; noisy piling operations; slightly larger footprint than 

Tripod type; 

 
141

 E-ON Climate and Renewables (2010) E.ON Offshore Wind Energy Factbook,64 pp. 

142 Time from when equipment arrives at development site 
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Table 38 gives an overview of the different features of each of the foundations under consideration. The 

guiding elements which need to be taken into consideration are the existing maximum depths within the 

surveyed area (30-40m) and the size of turbines (5MW). This eliminates the Monopile type of foundations 

which are suitable up to a maximum depth of 25m.  In view of the sensitivity of the seabed in the area, 

foundations with a large footprint are not desirable, thus eliminating the gravity type, which also have the 

drawback of placing a great demand on mineral resources on the Island. The two possible types of 

foundations are the Tripod and the Jacket type which have very similar characteristics. The Tripod type 

have a smaller footprint and should take slightly less time to install, however, they are unsuitable for 

water depths greater than 35m, so that makes them the preferred choice. All proposed turbine positions 

are at depths of between 20-35m. 

(Aiii) Disturbance of contiguous benthic communities through habitat alteration and trophic impacts on 

marine ecosystems 

According to Wilhekmsson et al. (2010), the suggested radius of influence on biomass of prey and 

macroalgae around an artificial reef ranges between 15 and 100 metres. The entrapment and deposition 

of organic material, including material that originates from fish and invertebrates on and around an 

artificial reef, can influence benthic communities up to 40 metres away and cause localised changes in the 

composition of macro-invertebrate assemblages. 

Movements of mooring or electrical transmission cables along the bottom (sweeping) could be a 

continual source of habitat disruption during operation of the project. For example, Kogan et al. (2006) 

found that shallow water wave action shifted a 6.6-cm-diameter, armored coaxial cable that was laid on 

the surface of the seafloor. The strumming action caused incisions in rocky outcrops, but effects on 

seafloor organisms were minor. Anemones colonized the cable itself, preferring the hard structure over 

the nearby sediment-dominated seafloor. Some flatfishes were more abundant near the cable than at 

control sites, probably because the cable created a more structurally heterogeneous habitat. Sensitive 

habitats and species that may be particularly vulnerable to the effects of cable movements and which 

were recorded within the surveyed area include macroalgae and seagrass beds, and large bivalve species 

like Pinna nobilis.  

Like all large buildings, wind turbines cast their shadow over the surroundings when the sun shines. Such 

an effect, however, is highly ephemeral since it lingers only for a very short time at any particular point 

and it only impinges on the immediate vicinity of the turbine. Such turbines also exert the ‘shadow flicker’ 

impact through their rotating blades.  

Studies on Posidonia oceanica (e.g. Ruiz & Romero, 2001) report that shoot density and number of leaves 

per shoot fell with experimental shading, but this was apparent only 60 to 90 days after the onset of the 

shading treatments. Epiphyte load was also considerably reduced by shading in the same study. Sciaphilic 

assemblages might gain a competitive advantage over photophilic assemblages.  

The alterations of circulation/mixing patterns caused by large numbers of structures might cause changes 

in nutrient inputs and water quality, which could in turn lead to cascade effects on the aquatic food web. 
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(Aiv) re-suspension of fine sediment particles, with subsequent increase in water turbidity levels 

The re-suspension of fine sediments as a result of the disturbance of the seabed during the construction 

phase will augment turbidity and murkiness. This in turn will result in reduced levels of illumination 

reaching the photic zone and could possibly result in the regression of seagrasses and macroalgal species 

inherently dependent on good levels of light penetration in the water column. Despite the predominantly 

non-sedimentary nature of the surveyed site, extensive mobile sediment swathes have been identified in 

the EBS study, although such sediment consists mainly of coarse grain sizes which are not easily 

mobilized.  

The release of higher amounts of sediments around the turbines’ foundations would continue until scour 

depressions had reached an equilibrium. When this occurs (within days, depending upon wave and 

current conditions), the sediment settles out of suspension over high and low water periods (Centre for 

Marine and Coastal Studies, 2000). Such an eventuality is, however, remote since the Project Description 

Statement (PDS) for the project envisages the deployment of scour-protection measures. 

(Av) alteration of localized hydrodynamic regime and sediment budgets 

Several studies (e.g. Lasagna et al., 2005) indicate changes in local current regimes as a result of coastal 

constructions which could generate rip currents which in turn could affect sediment budgets within the 

seagrass meadows. At Horns Rev and Nysted offshore wind farms in Denmark, there were only negligible 

or no impacts detected from the changes in the hydrodynamic regimes on the native benthic 

communities, seabed sediment structure or established epifouling communities (Dong Energy, 2006).  

The foundations and base of towers will affect the current flow across the seabed. This can lead to 

localised sediment scour in the lee of foundations, and associated changes to the species composition of 

the seabed. The presence of multiple turbines could affect current flows around and through the 

development area and potentially the amount of wave energy dissipated at the shoreline, which would 

have implications for intertidal communities (Hiscock et al., 2002). One study on early wind farm 

installations found small changes to current, wave and sediment conditions in the immediate vicinity of 

structures, but concluded that these were not likely to be significant in the far field away from structures 

(Cooper and Beiboer, 2002). 

During operation, changes in current velocities or wave heights will alter sediment transport, erosion, and 

sedimentation. Due to the complexity of currents and their interaction with structures, operation of the 

projects will likely increase scour and deposition of fine sediments on both localized and far field scales. 

Turbulent vortices that are shed immediately downstream from a velocity-reducing structure (e.g., rotors, 

pilings, concrete anchor blocks) will cause scour, and this sediment is likely to be deposited further 

downstream. Subsequent deposition of sediments is likely to cause shoaling and a shift to a finer 

sediment grain size on the lee side of wave energy arrays (Boehlert et al. 2008).  

The deployment of scouring-protection measures around the turbines’ foundations could lead to localized 

modifications of the sediment budget as well as increase levels of scouring, albeit some distance away 

from the turbines’ foundations, whilst also smothering part of the existing marine benthic assemblages.  
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Changes in scour and deposition will in turn alter the habitats for bottom-dwelling plants and animals. 

Loss of wave energy may lead to changes in longshore currents, reductions in the width and energy of the 

surf zone, and changes in beach sand erosion and deposition patterns. 

 

(Avi) release of pollutants and toxins 

Water quality may be compromised by the mobilization of buried contaminated (e.g. with mercury) 

sediments during both construction and operation of the projects. Excavation to install the turbines, 

anchoring structures, and cables could release contaminants adsorbed to sediments (and thus not labile 

for most marine organisms), posing a threat to water quality and aquatic organisms. Effects on aquatic 

biota may range from temporary degradation of water quality (e.g., a decline in dissolved oxygen content) 

to biotoxicity and bioaccumulation of previously buried contaminants such as heavy metals. Servicing 

vessels such as barges may also leak hydrocarbons (from fuels) into the surrounding marine environment, 

further degrading water quality. Grouting, performed during placement of the turbines on the seabed, 

could marginally and locally raise the sea pH – this is expected to have a negligible impact, if at all.  

(Avii) Localised eutrophication events 

The sediment might contain sequestered (i.e. not available for uptake by biota) pollutants (e.g. mercury) 

and nutrients (e.g. organic nitrogen) which might be released into the water column upon disturbance of 

the seabed as a result of proposed works. The subsequent decomposition of such released pollutants and 

sediments by micro-organisms will result in a depletion of oxygen levels, analogous to large-scale 

eutrophication events. Depletion of dissolved oxygen may also be compounded by the re-suspension of 

anoxic sediments as a result of excavation works.  

Conversely, some authors (e.g. Wilhelmsson et al., 2010) believe that the increase in filter-feeding bio-

fouling communities which colonise turbine foundations and scour-protection features, such as bivalve 

species, will result in a reduction of in situ phytoplankton communities. 

 

7.3.3 Detailed description of marine ecology impacts anticipated for the operational 

phase 
(Bi) Heightened scouring 

Seabed sediment types and a combination of current, tidal and wave forces combine to create an 
environment which leads to seabed sediment being lifted and transported. The result is the natural 
depletion of sediment in one area and its aggregation in another. This natural occurrence known as scour, 
or erosion, is exacerbated when objects are placed on the seabed, such as pipelines, platforms, protection 
structures, umbilicals and cables. 
 
Any fixed submarine installation will disrupt current and tidal flow, causing the current to first decelerate 
in advance of it then accelerate beyond it, to form vortices and eddies which cause sediment to be 
scoured, i.e. lifted from the seabed and transported. Figure 60 amply demonstrates such a principle, 
known as local scour. 
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http://www.sscsystems.com/Scour-Control/How-The-Frond-System-Works.aspx 

Figure 60: Schematic demonstration of the local scour occurring in the vicinity of a turbine foundation. 

 

Reversed current flows will cause scour to develop significantly on all sides of the installation to form 
steep sided scour pits, and in the case of pipelines, cables and umbilicals, beneath them, to cause free 
spanning. 

Shallower ripples and wider depressions can also form beneath and extend to some distance from the 
installation. This is referred to as global scour and can impact on an individual installation or form through 
interaction between adjacent installations. 

The physical impact and biological impact of OWFs (Offshore Wind Farms) will be proportional to the level 

(area/extent) of scour protection utilised and this will need to be assessed on a site specific basis (Linley et 

al., 2007). Scouring could lead to a gradual winnowing down of the fine-particle component of sediment, 

with the sediment gradually becoming coarser in nature. Sediment grain-size is an important factor in the 

distribution of demersal fish species, especially in juvenile fish nursery grounds.  

(Bii) Submarine noise through turbine operations 

Noise during operation has been measured from single turbines (maximum power 2 MW) in Sweden and 

Denmark and has been found to be of much lower intensity than the noise during construction (review in 

Madsen et al. 2006). The airborne noise from the rotating blades is reflected by the water surface and 

therefore does not contribute significantly to the underwater noise level.  

http://www.sscsystems.com/Scour-Control/How-The-Frond-System-Works.aspx
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The underwater sound from the turbines mainly comes from the rotating mechanical units in the nacelle, 

e.g.: generator, gearbox, transformer cooling system etc, and the sound is transmitted through the tower 

to the water in the form of vibrations. Measurements carried out at the Utgrunden and Horns Rev 

offshore wind farms demonstrate that the turbines radiate sound at a few dominating frequencies from 

30 Hz up to 800 Hz. The noise is therefore mainly of low frequencies (Dong et al., 2006).  

During operation, the turbines will emit vibrations to the surroundings and this might have an impact on 

the bottom fauna, fish and mammals in the vicinity of the foundations. Marine animals are used to noise 

from both natural (waves, seismic activity) and man-made sources (shipping, acoustic surveying etc), to 

some extent, and have evolved to adapt to varying ambient noise levels. However, the amount of noise 

associated with operational OWFs has been recorded as being considerable. For example, Mercer (2001) 

recorded noise at the base of one of the Blyth offshore turbines as being sufficient to cause discomfort to 

divers operating close by and, in addition, noted that vibration could also be seen at the turbine base.  

Evidence of noise and vibration-related effects on invertebrates, fish eggs and larvae is restricted to the 

effects of very loud noise, such as underwater explosions where the sound wave is of a destructive 

intensity (Hildebrand, 2004). The only other noise sources of comparable intensity are those associated 

with seismic investigations, which may have an impact within ten metres (Brand & Wilson, 1996). This is a 

result of the fact that most invertebrates can only perceive the sound wave as a physical force. 

(Biii) Generation of a submarine electromagnetic field 

Transmission of electricity through cables - such as the frequently used high voltage direct current (HVDC) 

cables - will lead to the generation of electric and magnetic fields. The magnetic field generated is 

proportionate to the current being delivered. The magnetic fields induce electric fields. The magnetic field 

(B field) and induced electric field (IE field), as shown in Figure 61, both have the potential to affect 

sensitive organisms in two main ways, firstly by interfering with the earth’s magnetic field which is used 

by species such as salmon and eels in navigation and, secondly, by interference with the natural magnetic 

fields emitted by the prey items of magnetic-field sensitive predators, such as sharks and rays and many 

other elasmobranchs.  

 

 

Figure 61: Simplified view of the fields associated with submarine power cables 
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Most marine organisms can sense electric fields (Wiltschko & Wiltschko, 1995) and it is assumed that 

elasmobranches in particular are sensitive to magnetic fields (Wiltschko & Wiltschko, 1995). It has also 

been suggested that some fish species such as eel may use magnetic fields as a tool for orientation (Tesch 

et al., 1992). In a comprehensive study of electromagnetic field (EMF) emissions, it was concluded that 

the current state of knowledge is too variable and inconclusive to make any conclusions with regard to 

any possible environmental impact of EMF in the range detected by organisms sensitive to electric and 

magnetic fields (CMACS, 2003). Based on direct measurements and models of EMF, it was further 

concluded that with perfect shielding electric fields will not be generated directly, but that magnetic fields 

will be generated and that these in turn will generate induced electric fields within the lower range 

detectable by electro-sensitive species (CMACS, 2003). From initial investigations at the Nysted OWF, it 

was concluded that a 132-kV alternating current cable did not affect the overall distribution or migration 

patterns of fish around the cable (Anon, 2004). The submarine cables connecting offshore wind farms are 

typically three-phase alternating current (AC) which have to be converted into DC. The deployment of AC 

rather than DC for the submerged cables reduces the potential of generating an EMF (Prof. Edward Mallia, 

personal communication, 2008). 

There might be a minor disturbing effect of EMF on sensitive species, but with current knowledge, the 

impact will likely be small, which is also confirmed by one of the few studies on HVDC cables 

(Westernberg & Begout-Anras, 1999).  

(Biv) Release of pollutants and toxins, such as magnesium from sacrificial rusting rods and anti-fouling 

paints and hydrocarbons from servicing vessels or from collisions out at sea 

Biofouling (growth on external surfaces by algae, barnacles, mussels, and other marine organisms) will 

occur rapidly in ocean applications (Langhamer, undated; Wilhelmsson and Malm 2008). Sundberg and 

Langhamer (2005) observed that a 3-m-diameter buoy may accumulate as much as 300 kg of biomass on 

the buoy and mooring cables, whereas siting devices in deeper water with even slight currents will exhibit 

reduced biofouling. The encrustation of biofouling organisms could cause undesirable mechanical wear or 

changes in the weight, shape, and performance of energy conversion devices that would require 

increased maintenance or the application of antifouling measures. Encrustation by barnacles and other 

organisms could increase corrosion and fatigue and decrease electrical generating efficiency. As a result, 

most submerged anthropic structures are covered with a surface layer of anti-fouling paints. The 

environmental impacts of such paints have been documented (e.g. Thomas et al., 2003). 

Michel et al. (2007) noted that there are three options for removing marine biofouling: (1) use of 

antifouling coatings, (2) in situ cleaning using a high pressure jet spray, and (3) removal of the device from 

the water for cleaning on a floating platform or onshore. Antifouling coatings hinder the development of 

marine encrustations by slowly releasing a biocide such as tributyltin (TBT), copper, or arsenic. As the 

coatings wear away, they must be reapplied periodically. There are concerns about the immediate toxicity 

of these biocides to other, non-targeted organisms, and numerous countries and organizations have 

called for the ban of TBT as an anti-fouling coating (Antizar-Ladislao 2008). As a result, alternative coatings 

are being explored. The release of toxic contaminants from a single unit may be relatively minor, but the 

cumulative impacts of persistent toxic compounds from dozens or hundreds of units may be considerable 

(Boehlert et al. 2008). Accumulations of biofouling organisms (e.g., barnacles) removed from the project 

structures may alter nearby bottom substrates and habitats. 
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The risks of an oil/hydrocarbon leak from servicing vessels such as barges and from a collision out at sea 

are very real, as revealed in concerns raised by the Malta Maritime Authority (now Transport Malta) in 

correspondence with Enemalta. In fact, the then MMA highlighted the risk of collision and higher 

navigational safety risks to heavy maritime traffic entering or departing harbours if a wind project were to 

be realised on Is-Sikka l-Bajda. The impacts of a wind farm in the Sikka l-Bajda area on maritime navigation 

safety were deemed ‘significant’ (MRA/ENE/26/2005).  

(Bv) Impact on animal movement and migration and heightened risk of collisions with vessels 

Mooring and transmission lines will create new fish attraction devices in the water column, posing a 

threat of collision or entanglement to some organisms, and potentially alter both local movements and 

long distance migrations of marine animals (Nelson 2008; Thompson et al. 2008). Because the transport of 

planktonic (drifting) life stages is affected by water velocity (Epifanio 1988; DiBacco et al. 2001), localized 

reduction of water velocities by large, multi-unit projects could influence recruitment of some species. A 

variety of aquatic organisms use magnetic, chemical, and hydrodynamic cues for navigation (Cain et al. 

2005; Lohmann et al. 2008) and hence, in addition to mechanical obstructions, the electrical and magnetic 

fields and current and wave alterations produced by the proposed offshore wind farms could interfere 

with local movement or long-distance migrations. 

The baseline survey for the proposed development identified the surveyed areas as potentially important 

for the migration of a number of cetacean species. 

(Bvi) Enhanced opportunity for alien species colonisation 

The introduction of vertical artificial structures within a seagrass meadow will increase the degree of 

habitat heterogeneity, with a consequent change in community composition through the introduction of 

an epifouling community. Invasive alien species (IAS) are armed with ecological traits that promote their 

rapid colonization of bare surfaces. Such a likelihood is inherently dependent on the anti-fouling strategy 

adopted during the operational phase of the development. 

7.3.4 Detailed description of marine ecology impacts anticipated for the 

decommissioning phase 
The PDS for the proposed development states that: 

‘One of the conditions of concession of the sea space at Sikka l-Bajda with the Government of Malta is 

that provision is made to remove the wind farm and associated components at the end of the 

agreement.’ 

Presumably such decommissioning will take place ca. 20-25years after initial deployment.  

i) disturbance and possible obviation of benthic habitats through foundation removal 

ii) re-suspension of fine sediment particles with consequent increase in turbidity through cable-

lifting and propping of machinery on seabed 

iii) impacts associated with increased vessel traffic, such as anchoring and release of pollutants (e.g. 

hydrocarbons) 
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iv) submarine noise generation through foundation/pile removal 

Most of the anticipated marine ecological impacts arising during the decommissioning phase will be 

similar in nature to those anticipated for the construction phase, detailed descriptions of which have 

already been given earlier in the chapter.  

The magnitude of the anticipated decommissioning impacts, however, can be anticipated with much less 

confidence since it depends intrinsically on scenarios arising from decisions which go beyond the scope of 

this report. For instance, the following polarized scenarios and several intermediate stages between the 

two can be envisaged for a period just prior to decommissioning: 

i) Scenario A – pelagic fish populations within the survey area increment as a result of the 

declaration of a non-fishing zone within the precincts of the offshore wind farm at Sikka l-Bajda, 

the conservation importance of the benthic communities within the same marine area is higher 

or comparable to the pre-construction phase, submarine components of the wind turbines have 

been extensively colonized by fouling communities, some of which have conservation 

importance, whilst the cessation of bunkering activities in the area have counteracted the 

environmental damage wrought during the construction phase; 

ii) Scenario B – the conservation importance of the Sikka l-Bajda marine area is compromised as a 

result of the development of the offshore wind farm and the status quo is retained with respect 

to fishing within the same marine area (i.e. fishing activities are not barred from the area), whilst 

epifouling communities colonizing the submarine components of the offshore wind farm do not 

have a high conservation value and the cessation of bunkering activities in the area did not result 

in a significant degree of recovery of benthic habitats.  

The real magnitude of marine environmental impacts at the decommissioning stage depends ultimately 

on the degree to which any of the two scenarios will prevail (i.e. on which intermediate scenario will 

arise), although scope still exists for mitigating marine ecology impacts arising at this stage, such as 

through the choice of the dismantling technique used.  

Decommissioning will disrupt the benthic communities which colonized the submerged structures since 

their installation, whilst associated noise generation might have similar impacts on fish and marine 

mammals as during the construction phase. As acknowledged in the PDS for the proposed development 

itself, removal of the wind turbines and masts will require the same type of equipment used for 

construction.  

7.3.5 Quantitative and qualitative assessment of anticipated negative marine ecology 

impacts 
Table 40 summarises the quantitative and qualitative assessment of the anticipated negative marine 

ecology impacts arising from the proposed development.  
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Table 40: Summary of marine ecology impacts 

 

Foreseen Impact 
Significance 

of impact 
Temporal Dimension Spatial Dimension 

Direct/ 

Indirect 

Probability of impact 

occurring 

Confidence 

level/limits* 

Anticipated effectiveness of 

mitigation measures 

Residual 

impact 

CONSTRUCTION PHASE IMPACTS 

submarine noise generation as a result of pile-driving 

and trenching activities 
Moderate adverse Long term Very broad Indirect High 3 Moderate High 

obliteration of benthic assemblages through 

positioning of turbine foundations and trenching 

activities and the footprint taken up by the feet of 

jack-up vessels 

Major adverse Permanent Local Direct Very high 4 Moderate 

High 

 

 

 

disturbance of contiguous benthic communities 

through habitat alteration and trophic impacts on 

marine ecosystems 

Moderate adverse Permanent Local Indirect High 3 Low High 

re-suspension of fine sediment particles, with 

subsequent increase in water turbidity levels 
Moderate adverse Temporary Broad Indirect Moderate 4 Low Moderate 

alteration of localized hydrodynamic regime and 

sediment budgets 
Major adverse Permanent Very broad Direct Very high 4 Low High 

release of pollutants and toxins, such as hydrocarbons 

from vessels and barges, sediment - sequestered 

pollutants and from atmospheric fall-out 

Moderate adverse Temporary Broad Indirect Moderate 2 Low Low 

localized eutrophication events Minor adverse Temporary Broad Indirect Low 2 Low Low 

OPERATIONAL PHASE IMPACTS 

heightened levels of scouring Major adverse Permanent Broad Indirect Very high 3 Moderate High 

submarine noise through turbine operations Minor adverse Permanent Broad Indirect Moderate 2 Low Moderate 

generation of a submarine electromagnetic field Minor adverse Long term Broad Indirect Moderate 3 Moderate Moderate 

release of pollutants and toxins, such as magnesium 

from sacrificial rusting rods and anti-fouling paints 

and oil from vessel collisions 

Minor adverse Long term Broad Indirect Moderate 3 Moderate Moderate 

impact on animal movement and migration and 

heightened risk of collisions with vessels 
Moderate adverse Permanent Broad Direct Moderate 2 Low Moderate 

enhanced opportunity for marine alien species 

colonisation 
Moderate adverse Long term Broad Indirect High 3 Moderate Moderate 

DECOMMISSIONING PHASE IMPACTS 

disturbance and possible obviation of benthic habitats 

through foundation removal 
Major adverse Long term Local Direct High 3 High High 

re-suspension of fine sediment particles with 

consequent increase in turbidity through cable-lifting 

and propping of machinery on seabed 

Moderate adverse Temporary Broad Indirect Moderate 4 Low Moderate 

impacts associated with increased vessel traffic, such 

as anchoring and release of pollutants (e.g. 

hydrocarbons) 

Minor adverse Long term Broad Indirect Moderate 3 Moderate Moderate 

submarine noise generation through foundation/pile 

removal 
Moderate adverse Long term Very broad Indirect High 3 Moderate High 
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7.3.6 Positive impacts 
The proposed development is expected to have the following positive impacts on the marine ecology assets of 

the surveyed site: 

(i) artificial reefs effects 

Evidence from North Sea farms, which might not necessarily be applicable to Mediterranean conditions, 

suggests that the foundation structures, that are not usually treated with any anti-fouling treatments, create a 

sheltered environment that leads to increased populations of certain fish species. 

Preliminary indications of seabed re-colonisation rates are provided by studies on drilling associated with the 

oil and gas industry and aggregate extraction. Recruitment from the surrounding undisturbed area will start 

immediately, provided the seabed has not been contaminated and does not substantially differ after 

disturbance from original conditions (Metoc Plc., 2000). Depending on habitat stability, species groupings and 

natural disturbance levels (Jennings et al., 2001), the area will typically take between 3 and 5 years to fully 

recover (Metoc Plc., 2000). 

The proposed development would provide, by means of the submerged parts of the wind farm, of an artificial 

vertical substratum, which will be most likely colonized by fouling assemblages, including barnacles, serpulid 

polychaetes and oysters. The colonization of submerged artificial is a widely-documented phenomenon (e.gs: 

Peersoone, 1971; Relini, 2004; Schembri et al., 2006; Muscat et al., 2007). With specific reference to existing 

wind farms, monopile foundations at Horn’s Rev in Denmark were colonized by bryozoans, sea anemones, sea 

squirts, starfish and the mussel Mytilus edulis within 5 months of its construction. A similar colonization is 

expected for the turbine foundation bases – however, as these might have to be periodically scraped, the 

establishment of fouling communities might be periodically arrested. On the other hand, the possible 

ecological implications of the introduction of fouling assemblages within an established seagrass community 

have to be extensively evaluated a priori.  

(ii) cessation of in situ bunkering activities 

The development of an offshore wind farm at Is-Sikka l-Bajda, with an auxiliary buffer zone would spearhead 

the relocation of bunkering activities from the same reef. Such a relocation can be contemplated since 

bunkering at Sikka l-Bajda constitutes ca. 20% of the total bunkering activity in local waters (Bache, 2009), 

although alternative sites, similarly sheltered from the South-West winds, would have to be identified. 

Although no published data on the impact of such bunkering activities on local reef marine assemblages exists, 

the deleterious impacts of bunkering on marine biota are well known.  

(iii) fishing exclusion zone 

The siting of a wind farm on Sikka il-Bajda carries no automatic ban on diving and small-scale fishing activities.  

Whilst installation of an Offshore Wind Farm (OWF) entails a degree of obliteration of marine assemblages, it 

has been suggested that closing an OWF footprint (analogous to a No-Entry, No-Take MPA) could simply allow 

restoration of indigenous biological communities, thereby improving ecosystem health and resilience with 

knock on benefits for wider ecosystems (Linley et al., 2007) – in other words, the development of the OWF at 

Sikka l-Bajda could potentially be considered as a trade-off between limited extirpation of the seagrass 

meadow with the consequential protection of the non-affected area of meadow.  
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In addition, fishing activities in the immediate vicinity of the offshore wind farm site could be possibly 

prohibited. According to fishing activity maps provided by the Fisheries Conservation and Control Division 

FCCD, currently, the Sikka l-Bajda environs are subject to bottom long- lining, mainly by sixteen-twenty 7 - 13 

metre vessels, with the on site maximum fishing effort being estimated at 100-200 elementary units on a 1-

1200 Scale. The area protected from fishing may become a refuge for young and spawning fish and thus 

provide benefits to the fish populations beyond the immediate exclusion zone (Byrne O’ Cleirigh Ltd, 2000).  

It is likely that fish would be attracted to the new habitat and shelter created by foundation structures, which 

as a result, function as Fish Aggregating Devices (FAD’s). Closure of OWF footprints (i.e. a No-Take MPA), as 

part of a wider strategic network of Marine Protected Areas (MPAs) to support fisheries management, could 

have significant enhancement/mitigating potential for local fisheries (Linley et al., 2007). The disturbance of 

laminar flow and the generation of turbulence offers considerable potential to fish which are able to both 

reduce their energy expenditure by swimming in turbulent flows and exploit food particles that are swept up 

from the seabed or capture disorientated prey (Rilov and Benayahu 1998). Some fish species may thus benefit 

from high-profile structures creating the habitat type that they require (Wilhelmsson et al. 2006). Foundations 

and scour-protection measures used could be designed in ways which favour their utilization as a fish nursery 

ground, using acumen and insight gained through from the science of artificial reefs.  

Kingsford (1999) described statistical approaches that could be applied to experiments on the effects of FADs 

on fish populations and solutions to the independent factor problems. Suggestions for monitoring the marine 

reserve effect resulting from a restriction on commercial and recreational fishing are provided in Halpern et al. 

(2004). 
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8.0 Mitigation 

8.1 Avian 

8.1.1 Rdum tal-Madonna SPA 
It is considered that there would be no significant negative effect on any species population considered in this 

assessment as a result of collision with turbines, so no mitigation is required in respect of this effect. 

There is no method of mitigating effects on the Cory’s and yelkouan shearwater populations from navigation/ 

aviation lighting and fog horns as these features are required under maritime law.  There are therefore no 

options for modifying their use in order to minimise the magnitude of any effect. 

Working on the assumption that shearwaters are likely to be more sensitive to the presence of operating 

turbines as opposed to inactive turbines, the only method of reducing displacement/ disturbance, and barrier 

to movement effects on the Cory’s and yelkouan shearwater populations, would be to shut down the turbines 

during the breeding seasons of both species.  In order to minimise any significant negative effects, it would be 

necessary to shut down the turbines 14.00hrs and 08.00hrs at all times of the year.  This would allow the 

breeding populations to continue to use the core rafting area when leaving and returning to the breeding 

colonies and prevent, or at least appreciably reduce, the barrier to movement effect.  However it should be 

stated that the likelihood of this mitigation succeeding is unknown as potential displacement and barrier 

effects of the presence of wind turbines, whether operational or inactive, on shearwater species are poorly 

understood. 

Construction and decommissioning works that require artificial lighting should be avoided at night during the 

periods when the young of both shearwater species are fledging. i.e. September – October in respect of Cory’s 

shearwater and June – July in respect of yelkouan shearwater.  This would avoid fledglings becoming 

disorientated by any lighting. 

The volume of shipping passing between the proposed development site and the SPA could be reduced by 

preventing movements of vessels via this route and re-directing them so that they pass to the east of the 

proposed development.  It is considered that this would significantly reduce any negative effect on the 

shearwater populations from the potential effect of increased noise and light from shipping movements. 

8.1.2 l-Ghadira SPA 
It is considered that there would be no significant negative effect on any species population considered in this 

assessment as a result of collision with turbines, so no mitigation is required in respect of this effect. 

The proposed development site is considered to be too far from ll-Ghadira SPA for any significant negative 

effect to occur as a result of the construction/decommissioning works, operation of the turbines, or the use of 

navigation/aviation lighting. 

There is no method of mitigating effects on potentially sensitive wetland bird species from the use of fog horns 

at night, as this is required under maritime law.  There are therefore no options for modifying their use in 

order to minimise the magnitude of any effect. 

8.1.3 Is-Simar SPA 
It is considered that there would be no significant negative effect on any species population considered in this 

assessment as a result of collision with turbines, so no mitigation is required in respect of this effect. 
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The proposed development site is considered to be too far from Is-Simar SPA for any significant negative effect 

to occur as a result of either the construction/decommissioning works, operation of the turbines, or the use of 

navigation/aviation lighting. 

There is no method of mitigating effects on potentially sensitive wetland bird species and European nightjar 

from the use of fog horns at night, as this is required under maritime law.  There are therefore no options for 

modifying their use in order to minimise the magnitude of any effect. 

8.1.4 Kemmuna SPA 
It is considered that there would be no significant negative effect on any species population considered in this 

assessment as a result of collision with turbines, so no mitigation is required in respect of this effect. 

There is no method of mitigating effects on the Cory’s and yelkouan shearwater populations from 

navigation/aviation lighting as these features are required under maritime law.  There are therefore no options 

for modifying their use in order to minimise the magnitude of any effect. 

Similarly there is no method of mitigating the effects of sounding fog horns on shearwaters, Eleonora’s falcon, 

European nightjar, European roller and wood sandpiper as their use is required under maritime law.  There are 

therefore no options for modifying their use in order to minimise the magnitude of any effect. 

Working on the assumption that shearwaters are likely to be more sensitive to the presence of operating 

turbines as opposed to inactive turbines, the only method of reducing displacement/disturbance, and barrier 

to movement effects on the Cory’s and yelkouan shearwater populations, would be to shut down the turbines 

during the breeding seasons of both species.  In order to minimise any significant negative effects, it would be 

necessary to shut down the turbines from 14.00hrs to 0800hrs at all times of the year.  This would allow the 

breeding populations to continue to use the core rafting area when leaving and returning to the breeding 

colonies and prevent, or at least appreciably reduce, the barrier to movement effect.  However, it should be 

stated that the likelihood of this mitigation succeeding is unknown as potential displacement and barrier 

effects of the presence of wind turbines, whether operational or inactive, on shearwater species are poorly 

understood. 

Construction and decommissioning works that require artificial lighting should be avoided at night during the 

periods when the young of both shearwater species are fledging. i.e. September – October in respect of Cory’s 

shearwater and June – July in respect of yelkouan shearwater.  This would avoid fledglings becoming 

disorientated by any lighting. 

The volume of shipping passing between the proposed development site and the SPA could be reduced by 

preventing movements of vessels via this route and re-directing them so that they pass to the east of the 

proposed development and to the north of Kemmuna.  It is considered that this would significantly reduce any 

negative effect on the shearwater populations from the potential effect of increased noise and light from 

shipping movements. 

 

8.2 Bats 
No significant effects are anticipated for any of the bat species discussed and therefore no specific mitigation 

or enhancement is required.  No assessment of residual effects is therefore required within this report. 
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8.3 Marine Ecology 
The most significant (in spatial terms) mitigation measure possible is the judicious plotting of the layout of the 

proposed offshore wind turbines. An additional offshore wind turbine array design layout was produced 

pursuant to minimizing impacts on benthic assemblages. This was done by siting turbines in areas which were 

characterized by the following: 

(i) a water depth inferior to 30m, due to technical constraints associated with current offshore wind 

farm technology and 

(ii) relatively low levels of conservation importance (typified by the presence of Level 1 and Level 2 

assemblages of conservation importance ( 

(iii)  

(iv) Figure 58) since not featuring protected marine species or assemblages (with the exception of 

low-density Posidonia oceanica meadows).   

Subsequent to the submission by the client of the Project Description Statement (PDS), 3 different alternative 

wind turbine layouts/arrays, consisting of 19, 24 and 28 turbines, was submitted for consideration. Figure 62 

gives a fourth array/layout for 24 wind turbines positions, plotted after taking these two criteria into 

consideration. 
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Figure 62: Alternative layout of wind turbines at Sikka l-Bajda, plotted solely upon ecological and bathymetric 
considerations. 

 

The following additional mitigation measures can be undertaken to minimize impacts on benthic ecology 

(some mitigation measures are cross-cutting and may be useful in minimizing both impacts on benthic and 

pelagic marine communities – such measures are denoted by an asterisk): 

i. Impacts from the embedded jackets of barges used during the construction phase can be minimized 

by positioning such jackets on ‘bare’ sand patches within the reef; 

ii. It is recommended that, barring engineering constraints, the monopile, tripod or jacket foundation 

type is chosen and the gravity type of foundation is discarded by virtue of its more significant 

environmental impacts on the benthos; 

iii. The use of mooring buoys, preferably sited on bare sand patches, is recommended to reduce the 

impact from anchoring by maintenance vessels; 

iv. Operating times of any vessels needed on site during wind farm construction and operation should be 

specified and restricted to a prescribed period during the day to minimise prolonged biotic 

disturbance; 

v. Unless precluded by engineering considerations, the jetting technique is recommended for cable-

installation. Although cable-burial is deemed necessary to protect the cable from accidental damage, 

such as that arising from impacts with anchors or large, dislocated submarine particles, for example, 

the laying of the cable on the surface of the reef, without any burial, would be much less disruptive to 
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marine benthic assemblages since it would ward off underwater trenching – cable protective 

material/s (probably non-natural types) would have to be identified in such an eventuality. In fact, 

submarine cables are usually encased in protective armouring (Dong. et al., 2006); 

vi. In order to mitigate against the heightened suspended particulate release, the use of silt-curtains is 

recommended; scouring-protection structures around the base of pile turbine foundations should be 

as unobtrusive as possible and should positioned, where possible, on areas of the reef devoid of 

Posidonia oceanica or of other protected and sensitive species. Polypropylene fronds may be 

deployed as scouring-protection measures, whilst rock armouring, which involves the dumping of 

excavated rock material around the pile foundation, should be avoided. Alternatively, natural, pre-

washed boulders might be deployed for purposes of scour-protection. Boulder protection enables 

foundations to better function as artificial reefs offering potential ecological benefits for fisheries 

(Rodmell & Johnson, 2007).  

vii. Impacts of anti-fouling chemicals could be reduced by the use of inert (non-toxic) paints and 

lubricating oils. Due to concerns about the toxicity of TBT and copper-containing paints, there has 

been considerable research into alternative, environmentally friendly antifouling coatings in the 

marine environment (Yebra et al. 2004; Genzer and Efimenko 2006; Webster et al. 2007). Yebra et al. 

(2004) reviewed the history of anti-fouling paint development and described promising new 

alternatives to TBT biocides. They concluded that although biocide-based antifouling coatings will 

continue to dominate the market in coming years, there is potential in the development of paints 

with natural biocides or non-biocidal foul-release coatings (FRC) that prevent the adhesion of fouling 

organisms by providing a low-friction, ultra-smooth surface. FRCs do not prevent fouling, but their 

surface properties reduce the adhesion of organisms so that they can be easily removed with a brush 

or water jet. Many of the FRCs are based on silicone oils that are not bound into the resin matrix and 

thus may leach into the marine environment. Nendza (2007) concluded that the silicone oils in FRCs 

are very persistent in the environment, but they do not bioaccumulate in marine organisms and the 

soluble fractions of the oils have low toxicity. Like any inert oil, at high concentrations silicone oil films 

or droplets could coat small organisms and cause suffocation.  

viii. Information about the processes that determine the biological activity of anti-fouling paints is being 

incorporated into mathematical models (Yebra 2006) or screening assays (Watermann et al. 2005; 

Webster et al. 2007) that predict performance and help speed the testing of alternative paint 

formulations. 

ix. A similar approach to that adopted at the Codling Wind Park in the UK might be considered, whereby 

no anti-fouling paints are used on the submerged parts of the wind turbines. Any fouling organisms 

should be removed manually through periodical scraping if deemed necessary, to reduce 

hydrodynamic drag, from turbine foundations only. The potential corrosive action of these fouling 

assemblages can be further legislated against through the use of sacrificial aluminium anodes, which 

could allow their long-term colonization of the submerged structures.  

x. However, minimizing the application of non-toxic coatings may require more mechanical removal of 

biofouling, which requires more vessel servicing trips that disturb the area and increase the potential 

for collisions or spills.  

 

8.3.1 Compensatory action 
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If the proposed development is approved, the following action may be embarked upon to partly compensate 

for the loss of seagrass and other important benthic assemblages: 

i) The transplant of seagrass shoots, which has been conducted successfully and reported in a number 

of published works – (Procaccini & Piazzi, 2001) and (Lepoint et al., 2004); 

ii) The establishment of ‘artificial reefs’ at alternative congenial sites (e.g. bare sand seabeds) through 

the deployment of antropic surfaces such as concrete blocks.  

 
The following additional mitigation measures are recommended to minimize impacts on pelagic species: 

i) re-routing of maritime traffic, the establishment of ‘no go’ areas and the introduction of separation 

schemes for marine traffic categories in order to minimize the risks of vessel collisions out at sea; 

ii) A ‘soft’ gradual start is recommended for the piling of turbine foundations to minimize noise impacts 

on fish and marine mammals; 

iii) If piling is identified as the preferred methodology for establishing the turbine foundations, unless 

precluded by engineering, construction or other considerations and constraints, developer should 

utilize pile-driving techniques alternatives to the percussive one, such as vibratory pile-driving; 

iv) In order to minimize the impact of sound generation on marine biota (especially mammals), bubble 

screens should be used to dampen sound propagation in the project area - in the waters of western 

Hong Kong a bubble screen was used to dampen the sound of pile driving in hump-backed dolphin 

habitat. The bubble curtain was successful in reducing the sound by 3 - 5 dB at a range of a kilometre 

(Miller & Potter, 2001) and a curtain of air bubbles embedded into a perforated rubber hose 

surrounding a pile driver was deployed to build a wharf (Wursig et al. 2000); 

v) The vessel speed within the marine area earmarked for development should be lowered to reduce 

noise and chances of collisions; 

vi) Timing and staggering the noise producing activities to allow for sufficient length of reduced-noise 

periods each day. Submarine noise-generating activities should be stopped at night; 

vii) Acoustic Deterrent Devices (ADD) use sound in an effort to repel marine mammals from fisheries 

activities. The idea behind these devices is that they keep marine mammals away by introducing a 

local acoustic annoyance. Pingers are used in some fisheries to reduce the bycatch of marine 

mammals. These are typically low-power ADDs with source levels of 130 – 150 dB re 1μPa @ 1 m. 

Similarly, Acoustic Harassment Devices (AHD) are used to reduce depredation by marine mammals on 

caught or cultured fish. These are high-powered devices with source levels of 185 – 195 dB re 1μPa @ 

1 m. Both pingers and AHDs have frequencies in the 5 – 160 kHz band, and generate pulses lasting 

from 2 – 2000 milliseconds. To reduce habituation, a single device may transmit a variety of 

waveforms and have pseudo-random time intervals between transmissions. 

viii) Pingers have been shown to be effective in reducing bycatch, at least for some marine mammal 

species in some settings (Bordino et al., 2002). Concerns have however arisen that use of AHDs in 

aquaculture facilities leads to unintended displacement of marine mammals in the cases of killer 

whales (Morton and Symonds 2002) and harbour porpoises (Olesiuk et al. 2002) in the vicinity of 

salmon farms off British Columbia. Likewise, there are concerns that widespread use of AHDs may 

lead to the exclusion of porpoises from important feeding habitat (Johnston 2002). AHDs have 
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sufficiently high source levels that they could result in hearing damage to marine mammals exposed 

at close range. The impact of such devices on rafting seabirds is also largely unknown and the subject 

of speculation. Owing to the way their middle ear is constructed, most seabirds tested cannot hear 

above 12 kHz in air (Dooling et al., 2000). Very little is known about the ability of seabirds to hear 

underwater. Even though the energy spectrum of the AHD signals used here is centred at around 15 

kHz, it contains frequency components down to 7 kHz (Figure 1), which may be audible to seabirds 

underwater (Fjolling et al., 2006).  

 

Similar devices may be deployed around the perimeter of the offshore wind farm site prior to commencement 

of the construction phase to deter marine mammals from the site and the consequential exposure to higher 

sound intensities. 

i) The adoption of features such as an improved cable armour and sheath or burial of the cables can 

reduce the impact arising from the generation of an electro-magnetic field. 
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9.0 Residual Impacts. 

9.1 Avian 

9.1.1 Rdum tal-Madonna SPA 
 

Table 41 below details the residual effects anticipated as a result of the proposed development in the context 

of the proposed mitigation. 

 
Table 41: Residual Effects on the Rdum tal-Madonna SPA 

Potential Effect 
Relevant 
species 

Type of 
Effect 

Mitigation 
Likelihood 
of Success 

Residual 
Effect 

Collision All 

Not 
Significant 

for any 
species 

None 
required 

N/A 
Not 

significant 

Displacement/disturbance 
from rafting areas due to the 

presence of turbines 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Significant 
negative 

Switch off 
turbines 

over night 
during the 
breeding 
season of 

each species 

Unknown 

Effect may 
be reduced 
below the 

level of 
significance 
but this type 
of mitigation 
is untested 
for these 
species  

Displacement/disturbance 
from rafting areas during 

construction/ decommissioning 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Not 
significant 

None 
required 

N/A 
Not 

significant 

Disturbance/displacement 

from SPA due to 
construction/operation/decom

missioning of turbines 

Eleonora’s 
falcon, 

Stone-
curlew 

Significant 
negative 

None 
possible 

N/A 
Significant 
negative 

Effects from lighting 
(navigation/aviation) 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Significant 
negative 

effect due to 
potential 
effects on 
fledgling 
birds and 

disruption of 
movements 

of adult 
birds to and 

from the 
breeding 

colony 

None 
possible 

N/A 
Significant 
negative 

effect 
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Potential Effect 
Relevant 
species 

Type of 
Effect 

Mitigation 
Likelihood 
of Success 

Residual 
Effect 

Effects from lighting 
(construction/ 

decommissioning) 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Significant 
negative 

effect due to 
potential 
effects on 
fledgling 
birds and 

disruption of 
movements 

of adult 
birds to and 

from the 
breeding 

colony 

Prohibition 
of works  

and 
anchoring of 

vessels at 
night  

High 
Not 

significant 

Disturbance/displacement 
from use of fog horns 

Cory’s 
shearwater, 

yelkouan 
shearwater, 

stone 
curlew, 

Eleonora’s 
falcon  

Significant 
negative 

effect 

None 
possible 

N/A 
Significant 
negative 

effect 

Disturbance/displacement 
from concentration of shipping 

movements 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Significant 
negative 

effect 

Re –direct 
movements 
of vessels to 
north-east of 

proposed 
developmen

t 

High 
Not 

significant 

Exclusion of fishing vessels Seabirds 

Significant 
positive 
effect 

(dependent 
on exclusion 
of lampara 

fishing 
vessels) 

None 
required 

N/A 

Significant 
positive 
effect 

(dependent 
on exclusion 
of lampara 

fishing 
vessels) 

Barrier to movement 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Significant 
negative 

effect 

Switch off 
turbines 

over night 
during the 
breeding 
season of 

each species 

Unknown 

Effect may 
be reduced 
below the 

level of 
significance 
but this type 
of mitigation 
is untested 
for these 
species  
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9.1.2 l-Ghadira SPA 
Table 42 below, details the anticipated residual effects of the proposed development on the l-Ghadira SPA, in 

the context of the proposed mitigation. 

 
Table 42: Residual Effects of Proposed Development on ll-Ghadira SPA 

Potential Effect 
Relevant 
species 

Type of 
Effect 

Mitigation 
Likelihood of 

Success 
Residual 

Effect 

Collision All 
Not 

Significant for 
any species 

None required N/A 
Not 

significant 

Habitat loss  Seabirds 
Not 

Significant 
None required N/A 

Potential 
positive 

effect due to 
incidental 

habitat 
creation 

Displacement/disturbance 
from l-Ghadira SPA due to 
the operation of turbines 

All 
Not 

significant 
None required N/A 

Not 
significant 

Effects from lighting 
(navigation/aviation) 

All 
Not 

Significant 
None required N/A 

Not 
significant 

Disturbance/displacement 
through use of fog horns 

avocet; 

black-winged 
stilt 

kentish plover 

ruff 

wood 
sandpiper 

Eurasian 
spoonbill 

common 
crane 

glossy ibis 

kingfisher 

little bittern 

spotted crake 

white stork. 

Significant 
negative 

effect 
None possible N/A 

Significant 
negative 

effect 

Exclusion of fishing vessels Seabirds 

Significant 
positive 
effect 

(dependent 
on exclusion 
of lampara 

fishing 
vessels) 

None required N/A 

Significant 
positive 
effect 

(dependent 
on exclusion 
of lampara 

fishing 
vessels) 

Barrier to movement All 
Not 

Significant 
None required N/A 

Not 
Significant 
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9.1.3 Is-Simar SPA 
Table 43 below, details the anticipated residual effects of the proposed development on ls-Simar SPA, in the 

context of the proposed mitigation. 

 
Table 43: Residual Effects of Proposed Development on Is-Simar SPA 

Potential Effect 
Relevant 
species 

Type of 
Effect 

Mitigation 
Likelihood of 

Success 
Residual 

Effect 

Collision All 
Not 

Significant for 
any species 

None required N/A 
Not 

significant 

Habitat loss Seabirds 
Not 

Significant 
None required N/A 

Potential 
positive 

effect due to 
incidental 

habitat 
creation 

Displacement/disturbance 
from ls-Simar SPA due to 
the operation of turbines 

All 
Not 

significant 
None required N/A 

Not 
significant 

Effects from lighting 
(navigation/aviation) 

All 
Not 

Significant 
None required N/A 

Not 
significant 

Disturbance/displacement 
through use of fog horns 

black-winged 
stilt 

Eurasian 
spoonbill 

European 
nightjar 

European 
roller 

golden plover 

great snipe 

ruff 

wood 
sandpiper 

glossy ibis 

kingfisher 

little bittern 

little crake 

purple 
swamphen 

spotted crake 

white stork. 

Significant 
negative 

effect 
None possible N/A 

Significant 
negative 

effect 
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Potential Effect 
Relevant 
species 

Type of 
Effect 

Mitigation 
Likelihood of 

Success 
Residual 

Effect 

Exclusion of fishing vessels Seabirds 

Significant 
positive 
effect 

(dependent 
on exclusion 
of lampara 

fishing 
vessels) 

None required N/A 

Significant 
positive 
effect 

(dependent 
on exclusion 
of lampara 

fishing 
vessels) 

Barrier to movement All 
Not 

Significant 
None required N/A 

Not 
Significant 

 

9.1.4 Kemmuna SPA 
The residual effects of the proposed development on the Kemmuna SPA are detailed in Table 44 below in the 

context of the proposed mitigation. 

 
Table 44: Residual Effects of the Proposed Development on the Kemmuna SPA 

Potential Effect 
Relevant 
species 

Type of 
Effect 

Mitigation 
Likelihood of 

Success 
Residual 

Effect 

Collision All 
Not 

Significant for 
any species 

None 
required 

N/A 
Not 

significant 

Displacement/disturbance 
from rafting areas due to 
the presence of turbines 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Significant 
negative 

Switch off 
turbines over 
night during 
the breeding 

season of 
each species 

Unknown 

Effect may be 
reduced 

below the 
level of 

significance 
but this type 
of mitigation 
is untested 
for these 
species 

Displacement/disturbance 
from rafting areas during 

construction / 
decommissioning 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Not 
significant 

None 
required 

N/A 
Not 

significant 

Displacement from SPA due 
to 

construction/operation/dec
ommissioning of turbines 

Eleonora’s 
falcon 

Significant 
negative 

None 
possible 

N/A 
Significant 
negative 

effect 
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Potential Effect 
Relevant 
species 

Type of 
Effect 

Mitigation 
Likelihood of 

Success 
Residual 

Effect 

Effects from lighting 
(navigation/aviation) 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Significant 
negative 

effect due to 
potential 
effects on 
fledgling 
birds and 

disruption of 
movements 

of adult birds 
to and from 
the breeding 

colony 

None 
possible 

N/A 
Significant 
negative 

effect 

Effects from lighting 
(construction / 

decommissioning) 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Significant 
negative 

effect due to 
potential 
effects on 
fledgling 
birds and 

disruption of 
movements 

of adult birds 
to and from 
the breeding 

colony 

Prohibition of 
works  and 

anchoring of 
vessels at 

night 

High 
Not 

significant 

Disturbance/displacement 
from use of fog horns 

Cory’s 
shearwater, 

yelkouan 
shearwater,  
Eleonora’s 

falcon 

European 
nightjar, 

European 
roller, and 

Wood 
sandpiper. 

Significant 
negative 

effect 

None 
possible 

N/A 
Significant 
negative 

effect 

Disturbance/displacement 
from concentration of 
shipping movements 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Significant 
negative 

effect 

Re –direct 
movements 
of vessels to 
north-east of 

proposed 
development 

High 
Not 

significant 

Exclusion of fishing vessels Seabirds 

Significant 
positive 
effect 

(dependent 
on exclusion 
of lampara 

fishing 
vessels) 

None 
required 

N/A 

Significant 
positive 
effect 

(dependent 
on exclusion 
of lampara 

fishing 
vessels) 
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Potential Effect 
Relevant 
species 

Type of 
Effect 

Mitigation 
Likelihood of 

Success 
Residual 

Effect 

Barrier to movement 

Cory’s 
shearwater, 

yelkouan 
shearwater 

Significant 
negative 

effect 

Switch off 
turbines over 
night during 
the breeding 

season of 
each species 

Unknown 

Effect may be 
reduced 

below the 
level of 

significance 
but this type 
of mitigation 
is untested 
for these 
species 
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9.2 Bats 
There were no residual impacts with regards to bat species recoreded in all the areas under study. 

 

9.3 Marine ecology 
Despite the adoption of all the recommended mitigation measures, the following residual marine 

ecology impacts are still expected to arise from the proposed development: 

i) the obliteration and extirpation of marine benthic assemblages, in particular sessile and 

erect species, as a result of the footprint of the wind turbine foundations and as a result of 

any possible trenching activity; 

ii) the further regression of marine benthic assemblages, notably Posidonia oceanica meadows, 

which are sensitive to changes in the hydrodynamic regime and in a degradation of water 

quality parameters; 

iii) changes in the benthic community composition in the vicinity of the turbine foundations; 

iv) altered sediment budgets and hydrodynamic regimes, and consequently altered degrees of 

scouring, in the vicinity of the turbine foundations. 
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10.0 Conclusion 

10.1 Avian 

10.1.1 Rdum tal-Madonna SPA 
This assessment found that the proposed development would, without mitigation, has a likely 

significant negative effect on the Cory’s and yelkouan shearwater breeding populations within the 

SPA due to the following factors: 

 presence of turbines within the core rafting area for both species (leading to likely 

displacement of shearwaters from up to 25% of the core rafting area overall); 

 likely disorientation of fledgling shearwaters caused by navigation/aviation lighting, which 

could result in collisions with turbine-mounted light sources and/ or adverse impacts upon 

energy budgets; 

 likely disorientation of fledgling shearwaters caused by lighting associated with 

construction/decommissioning works at night; 

 likely disruption of movements of adult shearwaters to and from the breeding colonies by 

lighting associated with construction/decommission activity (including inactive vessels at 

anchor) 

 use of fog horns within the core rafting area and close to the breeding colonies, likely to lead 

to further disturbance and displacement effects; 

 likely barrier effect to movement of shearwaters between the breeding colonies and foraging 

sites, due to the presence of wind turbines between these two areas; and  

 likely concentration of shipping movements between the proposed development and the 

shearwater breeding colonies. 

 

Due to the low-level flight characteristics of both shearwater species (which typically fly very close to 

water-level), and the height of the turbine sweep zone (between 37-163 metres above sea-level), it is 

not considered that there will be a significant impact in terms of shearwater turbine collisions.  Taking 

a precautionary sweep zone height of 10-180 metres above sea level, collision risk assessment 

calculate that there will be a Cory’s shearwater collision once every 16.67 years, and a yelkouan 

shearwater collision once every 8.55 years.   

Similarly, given the relatively small footprint of each turbine, and the fact that most of the 

infrastructure shall lie on the sea bed, there will not be a significant impact in terms of direct habitat 

loss.   

The prevention of fishing activities from an area within and around the wind farm site could result in 

the creation of a ‘protected’ nursery, increasing the abundance of marine life in the general area and 

this may in turn provide additional food for both species of shearwater.    
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In addition to the potential effects on shearwaters, it is also considered that disturbance and 

displacement effects could arise on Eleonora’s falcon and stone curlew (both Birds Directive Annex 1 

species which are known to occur in the area, but which do not breed despite the availability of 

superficially suitable nesting conditions); this could limit the potential for these species to establish 

breeding populations within the SPA in the future. 

The following mitigation is proposed: 

 deactivation of turbines during activity periods of both Cory’s and yelkouan shearwater, 

during their breeding seasons on the assumption that inactive turbine is likely to have a less 

marked displacement effect than a rotating turbine; 

 restriction of construction or decommissioning works at night during the Cory’s and yelkouan 

shearwater breeding and fledging periods; and 

 redirection of shipping around the north-east edge of the proposed development site during 

the Cory’s and yelkouan shearwater breeding periods. 

 
However, the likely success of deactivation of the turbines during the Cory’s and Yelkouan shearwater 

breeding season is untested, and there is no way of mitigating for the potential effects of navigation/ 

aviation lighting and fog horns, it is therefore considered that the residual effects of the proposed 

development on these species would be significantly negative. 

It is considered that the alternative 24 and 28 turbine layouts under consideration would have 

impacts of similar nature and therefore the adoption of either of these alternatives would not alter 

the significance of effect on any of the receptors considered within this Appropriate Assessment. 

10.1.2 l-Ghadira SPA 

No significant negative effect on any receptor as a result of collision with the proposed development 

is anticipated due to the low collision rates predicted for all receptors considered in this assessment 

No significant negative effect as a result of habitat loss associated with the proposed development is 

anticipated.  Incidental habitat gain as due to anti-scouring measures has the potential to benefit 

Annex 1 gull and tern species.  

L-Ghadira SPA is too distant from the proposed development for any receptor to be susceptible to 

disturbance/displacement effects as a result of construction, operation or decommission of the 

proposed development  

Fog horns positioned on turbines sounding during the day are unlikely to be noticeable above 

ambient noise levels within the SPA.  Fog horns sounding at night are likely to create sufficient 

disturbance to result in a significant negative effect on the following receptors whilst on passage: 

 avocet; 

 black-winged stilt; 

 kentish plover; 

 ruff; 
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 wood sandpiper; 

 Eurasian spoonbill; 

 common crane; 

 glossy ibis; 

 kingfisher; 

 little bittern 

 spotted crake; and 

 white stork. 

 
Fog horns sounding at night would also have a significant negative effect on the breeding pair of 

black-winged stilt within the SPA. 

Due to the fog horns being a requirement of maritime low there is no option for mitigating for these 

negative effects.  

No significant negative effect as a result barrier to movement is anticipated on any receptor. 

The exclusion of fishing vessels from the footprint of the proposed development has the potential to 

benefit Annex 1 seabirds. 

 

10.1.3 Is-Simar SPA 
No significant negative effect on any receptor as a result of collision with the proposed development 

is anticipated due to the low collision rates predicted for all receptors considered in this assessment 

No significant negative effect as a result of habitat loss associated with the proposed development is 

anticipated.  Incidental habitat gain as due to anti-scouring measures has the potential to benefit 

Annex 1 gull and tern species.  

Is-Simar SPA is too distant from the proposed development for any receptor to be susceptible to 

disturbance/displacement effects as a result of construction, operation or decommission of the 

proposed development  

Fog horns positioned on turbines sounding during the day are unlikely to be noticeable above 

ambient noise levels within the SPA.  Fog horns sounding at night are likely to create sufficient 

disturbance to result in a significant negative effect on the following receptors whilst on passage: 

 black-winged stilt; 

 Eurasian spoonbill; 

 European nightjar; 

 European roller; 
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 golden plover; 

 great snipe; 

 ruff; 

 wood sandpiper; 

 glossy ibis; 

 kingfisher; 

 little bittern; 

 little crake; 

 purple swamphen; 

 spotted crake; and 

 white stork. 

 
Due to the fog horns being a requirement of maritime low there is no option for mitigating for these 

negative effects.  

No significant negative effect as a result barrier to movement is anticipated on any receptor 

The exclusion of fishing vessels from the footprint of the proposed development has the potential to 

benefit Annex 1 seabirds. 

10.1.4 Kemmuna SPA 
This assessment finds that the proposed development would, without mitigation, have a likely 

significant negative effect on the Cory’s and yelkouan shearwater breeding populations within the 

SPA due to the following factors: 

 presence of turbines within the core rafting area for both species (leading to likely 

displacement of shearwaters from up to 25% of the core rafting area overall); 

 likely disorientation of fledgling shearwaters caused by navigation/aviation lighting, which 

could result in collisions with turbine-mounted light sources and/ or adverse impacts upon 

energy budgets; 

 likely disorientation of fledgling shearwaters caused by lighting associated with 

construction/decommissioning works at night; 

 likely disruption of movements of adult shearwaters to and from the breeding colonies by 

lighting associated with construction/decommission activity (including inactive vessels at 

anchor); 

 use of fog horns within the core rafting area and close to the breeding colonies, likely to lead 

to further disturbance and displacement effects; 
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 likely barrier effect to movement of shearwaters between the breeding colonies and foraging 

sites, due to the presence of wind turbines between these two areas; and  

 likely concentration of shipping movements between the proposed development and the 

shearwater breeding colonies. 

 

Due to the low-level flight characteristics of both shearwater species (which typically fly very close to 

water-level), and the height of the turbine sweep zone (between 37-163 metres above sea-level), it is 

not considered that there will be a significant impact in terms of shearwater turbine collisions.  Taking 

a precautionary sweep zone height of 10-180 metres above sea level, collision risk assessment 

calculate that there will be a Cory’s shearwater collision once every 16.67 years, and a yelkouan 

shearwater collision once every 8.55 years.   

Similarly, given the relatively small footprint of each turbine, and the fact that most of the 

infrastructure shall lie on the sea bed, there will not be a significant impact in terms of direct habitat 

loss.   

The prevention of fishing activities from an area within and around the wind farm site could result in 

the creation of a ‘protected’ nursery, increasing the abundance of marine life in the general area and 

this may in turn provide additional food for both species of shearwater.    

In addition to the potential effects on shearwaters, it is also considered that disturbance and 

displacement effects could arise on the following receptors as a result of sounding fog horns: 

 Eleonora’s falcon; 

 European nightjar; 

 European roller; and 

 Wood sandpiper. 

 
The following mitigation is proposed: 

 deactivation of turbines during activity periods of both Cory’s and yelkouan shearwater, 

during their breeding seasons on the assumption that an inactive turbine likely to have a less 

marked displacement effect than a rotating turbine; 

 restriction of construction or decommissioning works at night during the Cory’s and yelkouan 

shearwater breeding and fledging periods; and 

 redirection of shipping around the north-east edge of the proposed development site during 

the Cory’s and yelkouan shearwater breeding periods. 

 
However, the likely success of deactivation of the turbines during the Cory’s and Yelkouan shearwater 

breeding season is untested, and there is no way of mitigating for the potential effects of 

navigation/aviation lighting and fog horns, it is therefore considered that the residual effects of the 

proposed development on these species would be significantly negative. 
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It is considered that the alternative 24 and 28 turbine layouts under consideration would have 

impacts of similar nature and therefore the adoption of either of these alternatives would not alter 

the significance of effect on any of the receptors considered within this Appropriate Assessment. 

 

10.2 Bats 
Eight species of bat were recorded from five sites during the 2010/2011 and 2011 activity surveys.  

Concentrations of seasonal bat activity were considered to be indicative of lifecycle changes, 

opportunistic foraging and the use of key roost sites rather than long-distance migration.   

The majority of bats recorded in Malta are likely to be sedentary with some species making local 

flights between Malta, Comino and Gozo.  Although the potential exists for common noctule, 

common bent-wing (if present) and European free-tailed bats to migrate north to Sicily the location of 

the proposed wind farm in relation to Malta reduces the likelihood of bats encountering the wind 

farm or for the proposal to act as a significant barrier to movement.  The very low activity levels of 

common noctule and European free-tailed bats recorded further reduces the potential for significant 

effects to occur. 

In conclusion no Annex II or Annex IV bat species will be significantly impacted by the proposed Sikka 

L-Bajda wind farm, therefore the integrity of populations of all bat species recorded within Malta will 

be maintained. 

 

10.3 Marine Ecology 
Anticipated impacts arising from the proposed development were divided into three types – those for 

the construction, operational and decommissioning phases. Disturbance to bottom living  

communities, reduction in the water transparency and noise are expected in the areas directly 

affected by construction activieties.   Cetacean species, such as dolphins and whales, and fish species 

are especially affected by the noise generating activities. Servicing vessels operating during this phase 

are also expected to lead to some negatuve impacts, as through anchoring and release of fuel-linked 

residues in the water. During the operation of the installed turbines, anticipated impacts are expected 

to be on a lower scale than during the construction phase and these include a possible change in the 

water currents around the turbines, the release of toxic paint residues used to minimise fouling on 

the turbines and an increased risk of collision with vessels (which in turn would lead to other impacts, 

such as an oil spill). It is expected that the installed turbines will be decommissioned after 20-25 years 

and their removal is also expected to generate negative impacts, most of which are similar to those 

expected for the construction phase. The magnitude of such impacts depends on how much the life 

on the seabed would have recovered since the construction of the wind turbine foundations. The 

stoppage of current operations on site, such  as bunkering and fish farming could lead to positive 

impacts in the form of greater fish populations in the area. 

In order to minimise the negative environmental impacts as much as possible, it is recommended that 

a particular type of turbine foundation  - the gravity one – be avoided in view of the large bottom area 

it extends over. In addition, bubble screens and silt curtains should be used throughout the 

construction phase to prevent the dissipation of submarine noise and turbid water, and buoys should 

be put in place so that servicing vessels don’t need to continuously drop anchor (anchoring causes 

negative impacts on benthic habitats)  Some negative impacts are still anticipated, mainly as a result 

of the positioning of the turbine foundations on the seabed, in spite of all the precautionary measures 

undertaken 
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10.4 Concluding remarks 
The main concerns arising from the proposed development is on avian species especially Annex I 

species breeding on the Rdum il-Madonna and Kemmuna SPAs albeit there are also other concerns 

affecting species recorded at the Ghadira and Simar SPAs arising mainly from the use of mandatory 

fog horns installed on the proposed turbines. The mitigation measures being suggested have never 

been tested and so their effectiveness remains unknown. Furthermore, such mitigation measures 

which include the switching off of the turbines for significant periods of time could render the whole 

project economically unfeasible. Compensatory measures are also difficult to implement with regards 

to the species under consideration. 
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Appendix I: Drawings 
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Appendix II: Terms of Reference 
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Appendix III: Detailed report on birds 



APPROPRIATE ASSESSMENT  

 

 

Appendix IV: Detailed report on bats 
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Appendix V: Detailed report on marine ecology 

 


