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1. Introduction 

1. Ecoserv Ltd were commissioned by the Malta Tourism Authority through Adi Associates 
Environmental Consultants Ltd, to undertake marine benthic studies at Tax-Xama, St. Paul’s Bay, 
within the context of a potential beach extension project in the area. The terms of reference 
(ToR) of the studies included the following components: 
(i) A survey of the marine benthic assemblages within the area of study (AoS) indicated in 

Figure 1; 
(ii) Assessment of the state of health of any Posidonia oceanica or Cymodocea nodosa 

meadows found within the AoS. 
 
2. A survey of marine benthic assemblages and seagrass state of health assessment was 

subsequently undertaken at Tax-Xama, St. Paul’s Bay, in March 2021 (see Borg & Evans, 2021). 
The findings of this survey indicated that the benthic biotic assemblages recorded from the study 
area were typical of those occurring in bays and inlets off the northeastern coasts of the Maltese 
Islands, and included four main benthic habitat-types in the submerged zone of the AoS (see 
Figure 1). One protected habitat (the assemblage of ‘Posidonia beds’) and several protected 
species (Posidonia oceanica, Cymodocea nodosa, Astroides calycularis, and Paracentrotus 
lividus) were recorded during the survey. Full details on the findings are given in Borg & Evans 
(2021). 

 
 

 
Figure 1: Map showing area of study (AoS) for the marine benthic survey undertaken in March 

2021, and the distribution of the main marine benthic assemblages recorded in the study 
area. Habitat 1: Predominantly assemblage of algae on moderate energy infralittoral rock 
(EUNIS A3.23); Habitat 2: Predominantly assemblage of infralittoral coarse sediment 
[stones and pebbles] (EUNIS A5.13); Habitat 3: Predominantly assemblage of infralittoral 
fine sand (EUNIS A5.23); Habitat 4: Predominantly assemblage of Posidonia beds (EUNIS 
A5.535). Source: Borg & Evans (2021). 
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3. In September 2021, the Malta Tourism Authority commissioned Ecoserv Ltd to undertake a 
follow-up benthic survey covering an extended area of study consisting of two sections located 
off the coast between Veccja and Tax-Xama (Figure 2). 

 
4. The present submission constitutes Ecoserv Ltd’s report on the survey of marine benthic 

assemblages undertaken at the two study areas between Veccja and Tax-Xama, St. Paul’s Bay, 
in September 2021. 

 
 

 
Figure 2: Aerial image of the area between Veccja and Tax-Xama, St. Paul’s Bay, showing the area 

of study (AoS) for the March 2021 survey by Borg & Evans (2021; white outline), and the 
area of study for the two additional areas surveyed in the present work (red outlines). 
The distribution of the main marine benthic assemblages recorded in the March 2021 
survey is also shown (see legend to Figure 1 for the list of benthic assemblages). 

 
 

2.  Methodology 

5. The area of study (AoS) for the September 2021 marine benthic survey is indicated by the red 
boundaries in Figure 2. To map the main benthic assemblages in the AoS, a number of points 
were established along the shore in the study area. Scientific SCUBA divers laid shore-normal 
transects along the bottom, starting from the pre-determined points on the shore. The divers 
then swam along the transects and recorded the occurrence, type and area of bottom covered 
by the different benthic assemblages and habitats. Particular attention was given to habitats and 
species that are protected and/or have a high ecological/conservation importance, especially 
habitats listed in Annex I of Directive 92/43 and species listed under Annex II of the same 
Directive. Characterisation of the benthic assemblages was made using the scheme of Borg et 
al. (2013), which is based on the EUNIS typology that has been adapted for local use. The 
scientific divers also took note of the state of health of seagrass meadows while working the 
transects during the benthic survey. Photographs of representative megabenthic flora and 
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fauna, and of the main benthic assemblage types encountered during the survey, were taken 
using a digital underwater camera. 

 
 

3.  Results 

6. Ecoserv’s report reference for marine benthic survey presented in this report is 118-21. The 
sample reference code for the benthic mapping photographs is D-266-21. 

 
Physical characteristics 

7. The study area is comprised of two separate sections (see Figure 2). The shore in both sections 
consists mainly of hard substrata, in the form of a natural rocky shore and large boulders in the 
eastern section and an artificial shore in the western section. In both sections, the sublittoral 
seabed immediately below the shore is primarily bedrock or accumulations of small boulders 
and cobbles. Starting from a few metres away from the shore, the bottom within most of the 
AoS is dominated by meadows of the seagrass Posidonia oceanica with enclaves of sandy 
bottoms. 

 
8. Water depth within the area surveyed varied from 0 m at the shore to 10 m at the outer 

boundary of the AoS. The underwater visibility was poor (3–5 m) in the western section of the 
study area, and moderate (5–10 m) in the eastern section of the AoS. No currents were 
encountered close to the seabed by the divers. 

 
 
Benthic assemblages and habitats 

9. The main results of the benthic survey are presented as a map showing the occurrence and 
distribution of the main benthic habitat types present in the area surveyed (Figure 3). It should 
be emphasized that boundaries between different benthic assemblage types are not necessarily 
as sharp as depicted on the map, since biotic assemblages and habitats often grade gradually 
into each other to form ecotones1 between adjacent assemblages that may extend over several 
metres. 

 
10. Three main benthic habitat types were recorded from the submerged zone of the AoS: 

 Assemblage of algae on moderate energy infralittoral rock (EUNIS A3.23) 
 Assemblage of infralittoral fine sand (EUNIS A5.23) 
 Assemblage of Posidonia beds (EUNIS A5.535) 

In addition, small enclaves with an assemblage of infralittoral coarse sediment [stones and 
pebbles] (EUNIS A5.13) were present in places in between large boulders just off the shore in 
the eastern section of the AoS, or between the hard substrata extending from the shore and 
seagrass meadows found further out. 

 
11. The assemblage of algae on moderate energy infralittoral rock occurred wherever hard substrata 

were present within the AoS. The algal assemblages were characterised by low-growing algae, 
with the most common species being Jania rubens, Ellisolandia elongata and Dictyota 
dichotoma, together with Flabellia petiolata, Peyssonnelia spp. in shaded areas (Figure 4). Other 
algae such as Padina pavonica and encrusting coralline algae were also present but in lower 

                                                 
1  An ecotone is the transitional area between two adjacent and different types of habitats, which may share the 

characteristics of both. 
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abundance. The non-indigenous alga Caulerpa taxifolia var. distichoplylla was also recorded 
from the artificial substratum below the shore in the western section of the study area. The 
fauna associated with this habitat included several sponges (Chondrula nucula, Sarcotragus 
spinulosus and Aplysina aerophoba [Figure 5] in well-illuminated areas; Chondrosia reniformis, 
Ircinia sp. and Spirastrella cunctatrix in more shaded regions), corals (Astroides calycularis and 
Cladocora caespitosa [Figure 5]), sea urchins (Arbacia lixula, Paracentrotus lividus and 
Sphaerechinus granularis), the sea cucumber Holothuria poli, the colonial tunicate Botrylloides 
leachii, and various molluscs (including the date mussel Lithophaga lithophaga [Figure 5]), 
polychaetes and crustaceans. 

 
 

 
Figure 3: Map showing the distribution of the main marine benthic assemblages in the study area; 

habitats in the area surveyed in March 2021 (Borg & Evans, 2021) are also mapped for 
completeness. Habitat 1: Predominantly assemblage of algae on moderate energy 
infralittoral rock (EUNIS A3.23); Habitat 2: Predominantly assemblage of infralittoral 
coarse sediment [stones and pebbles] (EUNIS A5.13); Habitat 3: Predominantly 
assemblage of infralittoral fine sand (EUNIS A5.23); Habitat 4: Predominantly assemblage 
of Posidonia beds (EUNIS A5.535). 

 
 
12. Small patches of the assemblage of infralittoral coarse sediment, characterised by accumulations 

of cobbles and pebbles, occurred as enclaves particularly in between larger boulders just off the 
shore in the eastern section of the study area (Figure 6). The cobbles and pebbles were mostly 
devoid of conspicuous epibiota, apart from turf algae on some of the larger cobbles. 

 
13. The assemblage of infralittoral fine sand was recorded as enclaves within the seagrass meadows 

found in deeper waters (Figure 7). While mostly characterised by fine sand, this assemblage 
included also patches with coarser particles, especially in troughs between sand ripples in 
shallow water, as well as an area having a relatively high proportion of silt. The sandy enclaves 
were unvegetated and bare, without any conspicuous epibiota. In one of the larger enclaves 
located close to the western boundary of the eastern section of the AoS, the sandy bottom was 
covered by a thick layer of seagrass debris (Figure 8). 
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14. The most widespread habitat within the AoS, particularly away from the shore, was meadows of 

the seagrass Posidonia oceanica (Figure 9). More or less continuous meadows were present, 
apart from patches where sandy enclaves occurred. The seagrass appeared to be in a relatively 
good status, overall. The shoots were of intermediate length (ca. 50 cm) and had some necrosis 
at the distal ends of the older leaves. The leaf epiphytes were mainly calcifying biota and turf 
algae; the epiphytic load was moderate and slightly higher than that observed in local pristine 
coastal waters (Figure 10). The meadows were also characterised by a high shoot density (see 
Figure 9). 

 
 
 

 

 
Figure 4: Photographs showing various algae recorded from the assemblage of algae 

on moderate energy infralittoral rock. Top left: Jania rubens (pink) and 
Dictyota dichotoma (light green); Top right: Jania rubens (pink), Dictyota 
dichotoma (light green) and Flabellia petiolata (dark green); Bottom left: 
mainly Ellisolandia elongata (pink); Bottom right: Flabellia petiolata (dark 
green) and Peyssonnelia sp. (red). 
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Figure 5: Photographs showing protected fauna species recorded from the assemblage 

of algae on moderate energy infralittoral rock. Top left: The Star Coral 
Astroides calycularis; Top right: the stony coral Cladocora caespitosa; Bottom 
left: The sponge Aplysina aerophoba; Bottom right: The date mussel 
Lithophaga lithophaga (in burrow at centre of image). 

 
 
 

 
Figure 6: Photograph showing a small enclave of the 

assemblage of infralittoral coarse sediment, 
characterised by accumulations of cobbles and 
pebbles, present amongst larger boulders. 
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Figure 7: Photograph showing the assemblage of infralittoral 

fine sediment devoid of conspicuous epibiota. 
 
 
 
 

 
Figure 8: Photograph showing an accumulation of seagrass 

(Posidonia oceanica) debris over a sandy bottom. 
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Figure 9: Photograph showing the assemblage of Posidonia 

beds. Note the relatively high shoot density. 
 
 
 
 

 
Figure 10: Photograph showing a close-up of leaves of the 

seagrass Posidonia oceanica. Note the moderate 
epiphytic load characterised mainly by calcareous 
biota and turf algae, and the necrotic parts at the 
distal ends of the leaves. 

 
 
 
 
 
 
 
 



Ecoserv Ltd Report on a marine benthic survey off the coast between 
Veccja and Tax-Xama, St. Paul’s Bay, made in September 2021  

 

10 

4.  APPRAISAL 

15. Overall, the benthic biotic assemblages recorded from the study area are typical of those 
occurring in bays and inlets off the northeastern coasts of the Maltese Islands. 

 
16. The entire study area falls within the Special Area of Conservation of International Importance 

MT0000105 ‘Marine Area in the Northeast of Malta’ designated through Government Notice 
851 of 17 August 2010 in terms of the Flora, Fauna and Natural Habitats Protection Regulations, 
2006 (Legal Notice 311 of 2006)10. It appears that no management plans for any part of 
MT0000105 nor regulations concerning zoning, permitted activities or prohibited actions have 
been formally published yet.  However, Legal Notice 311 of 2006 states that within Special Area 
of Conservation of International Importance, conservation measures are applied for the 
maintenance or restoration, at a favourable conservation status, of a natural habitat type in 
Schedule I or of a species in Schedule II of the Flora, Fauna and Natural Habitats Protection 
Regulations, 2006. 

 
17. The assemblage of ‘Posidonia beds’ is listed in Schedule I of the Flora, Fauna and Natural Habitats 

Protection Regulations, 20062 (Habitat Code 1120) as a ‘priority habitat’. Schedule I (Natural 
habitat types whose conservation requires the designation of Special Areas of Conservation) of 
the Flora, Fauna and Natural Habitats Protection Regulations, 2006 requires the competent 
authority (in this case, ERA) to set up a network of Special Areas of Conservation (called the 
National Ecological Network) for sites hosting the natural habitat types listed in Schedule I. 
Correspondingly, the P. oceanica habitat also falls within the ambit of Annex I of the ‘Habitats 
Directive’ which lists natural habitats whose conservation requires the designation by Member 
States of Special Areas of Conservation. 

 
18. The Neptune grass Posidonia oceanica is listed in Schedule III “Animal and plant species of 

national interest whose conservation requires the designation of Special Areas of Conservation” 
of the ‘Flora, Fauna and Natural Habitats Protection Regulations, 2006. This species is also listed 
in Appendix I (Strictly protected flora species) of the Bern Convention of which Malta (and the 
European Union as a whole) is a signatory, and in Annex II (List of endangered or threatened 
species) of the Protocol concerning Specially Protected Areas and Biological Diversity in the 
Mediterranean of the Barcelona Convention, to which Malta (and the European Union) is party. 

 
19. The date mussel Lithophaga lithophaga is listed in Schedule V (Animal and plant species of 

community interest in need of strict protection) of the Flora, Fauna and Natural Habitats 
Protection Regulations, 2006 (as amended). Correspondingly, L. lithophaga is listed in Annex IV 
(Animal and plant species of community interest in need of strict protection) of the ‘Habitats 
Directive’. This species is also listed in Appendix II (Strictly protected fauna species) of the Bern 
Convention of which Malta (and the European Union as a whole) is a signatory, and in Annex II 

                                                 
2  The Flora, Fauna and Natural Habitats Protection Regulations, 2006 (Legal Notice 311 of 2006) transpose the requirements 

of the European Union’s Habitats Directive to local legislation. The 'Habitats Directive' is the European Union's Council 
Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora. Annexes I and II 
of this Directive have been amended by Council Directive 97/62/EC of 27 October 1997. Annex I of the Habitats Directive 
lists natural habitats whose conservation requires the designation of Special Areas of Conservation. Annex II lists species 
of plants and animals whose habitats must be protected for their survival. Annex III lists criteria for selecting sites eligible 
for consideration as “Sites of Community Importance” and designation as Special Areas of Conservation, while Annex IV 
lists species of Union interest in need of strict protection. Annex V lists species of plants and animals of Union interest 
whose taking from the wild and exploitation is subject to management, and Annex VI lists prohibited methods and means 
of capture and killing of mammals and fish, and prohibited modes of transport. In anticipation of the 2004 enlargement of 
the EU, the Annexes of the Habitats Directive were modified by the Act of Accession signed in Athens on 16th April 2003, 
to take into account the expanded geographical area of the EU15+10. 
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(List of endangered or threatened species) of the Protocol concerning Specially Protected Areas 
and Biological Diversity in the Mediterranean of the Barcelona Convention, to which Malta (and 
the European Union) is party. 

 
20. All sponges belonging to the genus Aplysina are collectively listed as ‘Aplysina spp. plur’ in 

Schedule VI (Animal and plant species of national interest in need of strict protection) of the 
‘Flora, Fauna and Natural Habitats Protection Regulations, 2006’ (as amended). This genus is also 
included in Annex II (List of endangered or threatened species) of the Protocol for Specially 
Protected Areas and Biodiversity in the Mediterranean of the Barcelona Convention to which 
Malta (and the European Union) is party. 

 
21. The Star Coral Astroides calycularis is listed in Schedule VI (Animal and plant species of national 

interest in need of strict protection) of the ‘Flora, Fauna and Natural Habitats Protection 
Regulations, 2006’ (as amended). It is also listed Annex II (List of endangered or threatened 
species) of the Protocol for Specially Protected Areas and Biodiversity in the Mediterranean of 
the Barcelona Convention to which Malta (and the European Union) is party, and in Appendix II 
(Strictly protected fauna species) of the Bern Convention of which Malta (and the European 
Union as a whole) is a signatory. 

 
22. The stony coral Cladocora caespitosa is listed in Schedule VI (Animal and plant species of national 

interest in need of strict protection) of the ‘Flora, Fauna and Natural Habitats Protection 
Regulations, 2006’ (as amended). Bioconstructions made by Cladocora caespitosa are of 
international conservation concern (see OCEANA, 2006 pp. 55-59 and references quoted 
therein); this coral species is listed in Annex II (List of endangered or threatened species) of the 
Protocol for Specially Protected Areas and Biodiversity in the Mediterranean of the Barcelona 
Convention, to which Malta (and the European Union) is party. 
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