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INTRODUCTION 

1. The Authority for Transport in Malta (TM) intends to upgrade and increase ferry-landing 

infrastructure in Malta to provide facilities that enable expansion of the network, provide a 

better service to the public and encourage a modal shift from land-based to sea-based 

transport. In September 2018, TM issued a tender (bearing reference: TM081/2018) for 

benthic studies at the Bormla, Sliema and Marsamxett ferry-landing sites. The specific 

objectives of this tender are as follows: 

• Objective 1: Conduct a marine benthic survey at each site according to Terms of References 

(TORs) issued by the Environment and Resources Authority (ERA); 

• Objective 2: To assess the findings of the marine benthic survey to determine 

environmental impacts (if any) and to allow for effective monitoring during construction. 

 

2. The expected results are as follows: 

• Result 1: Prepare a method statement for the marine broad-brush survey at each site; 

• Result 2: Present findings in separate technical report for each site, along with proposed 

measures for effective monitoring during the construction phase at each site; 

• Result 3: Address any comments raised by the Contracting Authority, the PA, the ERA 

and/or any other competent authority or stakeholder and submit final report.  

 

3. Ecoserv Ltd. (hereafter ‘Ecoserv’) submitted a bid for the above mentioned tender and was 

subsequently informed by TM that its bid was successful. 

 

4. In November 2018, Ecoserv submitted a method statement (bearing reference: MS-

TM081/2018-BENTHIC STUDY_BORMLA) for execution of the marine survey at the Bormla ferry-

landing site (Result 1), in accordance with the TORs issued by the ERA, which require the 

following: 

 A broad-brush survey particularly within the footprint and close proximity of the project is 

required to identify any ecologically important features and/or habitats in the area (especially 

with regard to Cladocora caespitosa and Lithophaga lithophaga) to allow for effective 

monitoring during construction. 

  Ecoserv’s method statement was subsequently approved by the ERA and TM. 

 

5. The present submission constitutes Ecoserv’s report on the marine benthic survey undertaken 

in December 2018 at the Bormla ferry-landing site. 

 

 

METHODOLOGY 

6. The area of study (AoS) is indicated by the red boundary in Figure 1; this includes the footprint 

of the proposed development and a ca 100 m buffer surrounding it. 

 

7. To map the main benthic assemblages present 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 
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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 demersal and pelagic fauna encountered while working the transects 

during the benthic survey. Photographs of representative megabenthic flora and fauna, and of 

the main benthic assemblage types encountered during the survey, were taken using a digital 

underwater camera. 

 

8.  In view of the potential presence of protected species (especially Cladocora caespitosa and 

Lithophaga lithophaga), dedicated searches for these species were undertaken at selected 

stations, whose location is indicated in Figure 1. In addition, the divers also paid particular 

attention to these species during the benthic mapping survey, in order to obtain information 

on their general distribution within the study area. 

 

 

 
Figure 1. Map showing the area of study used for the marine benthic survey at the Bormla 

ferry-landing site (red boundary), and locations of stations where dedicated 

searches for protected species were undertaken (yellow markers). 

 

 

 

RESULTS 

9.  Ecoserv’s report reference for the marine benthic survey presented in this report is 006-19. 

The sample reference code for the benthic mapping photographs is D-001-19. 

 

Physical characteristics 

 

10.  The shore in the study area consisted of two concrete quays, one on each of the western and 

eastern boundaries of the AoS. The vertical face of the quays reached a depth of approximately 

4 m at the bottom. The sublittoral seabed below the quays consisted of a gently sloping 

bottom. The seabed over the first 3–8 m horizontal distance from the quays consisted primarily 
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of boulders, with occasional sparse accumulations of stones and pebbles. The rest of the 

seabed further away from the quays consisted mostly of mud and sandy mud typical of 

moderately polluted harbours. 

 

11.  The underwater visibility in the study area was rather poor (2-3 m), and no bottom currents 

were encountered by the divers during the fieldwork. 

 

12.  Several anthropogenic items were encountered on the seabed within the AoS, particularly 

close to the two quays. Items included a small automobile, several car tyres, a bicycle, 

numerous plastic and glass bottles, metallic objects (including grilles, a fish trap, and ladders), 

nets, and various lengths of twine and rope. In addition, most of the boulders present below 

the quays appeared to originate from dumped rubble. 

 

Biological characteristics 

 

13.  The results of the biological characteristics of the seabed recorded from the present survey 

are presented as a map showing the occurrence and distribution of main benthic habitat types 

in the area surveyed (Figure 2). 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. 

 

 

 
Figure 2. Map showing the distribution of main marine benthic assemblages present within 

the study area. Habitat 1: Predominantly assemblage of algae on low energy 

infralittoral rock (EUNIS A3.33), with occasional enclaves of infralittoral coarse 

sediment (EUNIS A5.13); Habitat 2: Predominantly assemblage of superficial 

muddy sands in sheltered waters (EUNIS A5.28). 

 

 

                                                
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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Infralittoral assemblages 

 

14. The following main benthic habitat types were recorded from the area surveyed: 

• Assemblage of algae on low energy infralittoral rock (EUNIS A3.33), with occasional 

enclaves of infralittoral coarse sediment [stones and pebbles] (EUNIS A5.13); 

• Assemblage of superficial muddy sands in sheltered waters [harbour mud and sandy mud] 

(EUNIS A5.28). 

 

15.  The assemblage of algae on low energy infralittoral rock occurred along the vertical face of the 

two quays and on the boulders and rubble immediately below them. On the quay walls, this 

assemblage was mostly characterized by the algae Ellisolandia elongata, Amphiroa rigida, 

Dictyota spp. and turf algae, with other algae such as Halimeda tuna present in some areas 

(Figures 3-4). The fouling fauna included sabellid polychaetes including Sabella spallanzanii 

(Figure 5), phoronid worms (Phoronis sp.; Figure 5), and the bryozoans Amathia verticillata, 

Crisularia plumosa and Schizoporella sp. (Figure 6). The boulders at the base of the quays 

mostly lacked erect macrophytes and were characterised by turf algae and extensive sediment 

cover. Five colonies of the stony coral Cladocora caespitosa were recorded from the 

assemblage of algae on low energy infralittoral rock (Figure 7). Four of these were attached to 

the vertical face of the western quay, while a small colony was recorded from the northeastern 

part of the AoS. The coral colonies were covered with sediment deposits and had turf algae 

growing over large parts of their surfaces. In some parts of the study area, siphons of 

lithophagous bivalves were observed amongst the algae on the vertical faces of the quays. In 

most places, the bivalve shells were embedded in the hard substratum and could not be 

examined to ascertain the identity of the species. However, in the eastern part of the AoS, a 

small section of the quay wall was damaged and live individuals of the date mussel Lithophaga 

lithophaga were recorded (Figure 8).  

 

16.  An assemblage of infralittoral coarse sediment (small boulders, stones, pebbles and gravel) 

was present in a few small patches occurring as enclaves among the boulders and rubble at 

the base of the quays. The cobbles and pebbles were devoid of macrophytes and mostly 

covered with sediment, although one patch with ‘clean’ stones was observed within the 

footprint of the proposed ferry-landing site on the eastern side of the AoS (Figure 9). No 

conspicuous biota was recorded from these enclaves of coarse sediment. 

 

17.  The assemblage of superficial muddy sands in sheltered waters occupied a great part of the 

study area, starting from around 5 m – 8 m away from the shore on either side of the AoS. The 

fine sediments comprised polluted harbour mud and sandy mud (Figure 10). The most 

conspicuous fauna encountered by the divers were sabellid polychaetes (Myxicola 

infundibulum) and burrowing gobies (Figure 11). 

 

Protected species 

 

18.  Four live colonies of the stony coral Cladocora caespitosa were recorded  attached to the quay 

wall in the western part of the study area, while a fifth living colony was recorded from the 

northeastern part of the AoS. Live individuals of the date mussel Lithophaga lithophaga were 

recorded in the central-eastern part of the study area, where damage to the quay wall exposed 

the bivalve shells. The locations of sightings of these two species within the AoS are indicated 

in Figure 12. Siphons of lithophagous bivalves were also observed amongst the algae on the 

vertical faces of the quays elsewhere in the AoS, but it was not possible to ascertain if these 

were also L. lithophaga. 
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Figure 3: Photographs showing the algae Ellisolandia elongata (top left), 

Amphiroa rigida (top right), Dictyota sp. (bottom left) and Halimeda 

tuna (bottom right) recorded from the assemblage of algae on low 

energy infralittoral rock on the vertical face of the quays. 

 

 

 

 

 
Figure 4: Photographs showing mixed algal assemblages, including the algae 

Ellisolandia elongata, Amphiroa rigida, Dictyota sp. and turf algae, 

recorded from the assemblage of algae on low energy infralittoral rock 

on the vertical face of the quays. 
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Figure 5: Photographs showing several individuals of the sabellid polychaete 

Sabella spallanzani (left) and an aggregation of the horseshoe worm 

Phoronis sp. (right), recorded from the assemblage of algae on low 

energy infralittoral rock on the vertical face of the quays. 

 

 

 

 

 
Figure 6: Photographs showing the soft bryozoans Amathia vericillata (left) and 

Crisularia plumosa (centre), and the hard bryozoan Schizoporella sp. 

(right), recorded from the assemblage of algae on low energy 

infralittoral rock on the vertical face of the quays. 
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Figure 7: Photographs showing live colonies of the stony coral Cladocora 

caespitosa, recorded from the assemblage of algae on low energy 

infralittoral rock on the vertical face of the quays; note the extensive 

sediment cover and overgrowth of turf algae on most of the colonies. 

 

 

 

 

   
Figure 8: Photographs showing individuals of the date mussel Lithophaga 

lithophaga, recorded from the assemblage of algae on low energy 

infralittoral rock on the vertical face of the quay in the eastern side of 

the AoS, within the footprint of the proposed ferry-landing terminal. 

 

 

 

 



Ecoserv Ltd Report of a benthic study undertaken in December 2018  

at the proposed ferry-landing site in Bormla 

 
 

– 9 – 

 
Figure 9: Photographs showing the assemblage of infralittoral coarse sediment 

recorded as small enclaves within the assemblage of algae on low 

energy infralittoral rock on the seabed at the base of the quays; most of 

the stones and pebbles were covered by sediment and low growing turf 

algae (left) except in one area in the eastern part of the AoS within the 

footprint of the proposed ferry-landing terminal (right). 

 

 

 

 

 
Figure 10: Photograph showing the assemblage of superficial 

muddy sands in sheltered waters. 
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Figure 11: Photographs showing an individual of the polychaete Myxicola 

infundibulum (left) and two burrowing gobies (right), recorded from the 

assemblage of superficial muddy sands in sheltered waters. 

 

 

 

 

 
Figure 12. Map showing the locations of the live specimens of the stony coral Cladocora 

caespitosa (red marker) and of the date mussel Lithophaga lithophaga (orange 

markers) recorded during the survey. 

 

 

 

 

APPRAISAL OF RESULTS 

19.  Overall, the benthic biotic assemblages recorded from the study area are typical of those 

occurring in local harbours. In such coastal areas, anthropogenic alteration of the benthic 

habitats and of water quality has occurred over the years, resulting in the present assemblages 

replacing previous ones that were more typical of cleaner waters. 
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20.  No habitats that are protected by national or international legislation were recorded from the 

study area. 

 

21. 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 (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. 

 

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 C. 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 (as amended) of 

the Barcelona Convention. 

 

 

CONSIDERATION OF POTENTIAL IMPACTS 

Overview of proposed development 

 

23. The site map for the proposed development of a ferry-landing site at Bormla, as indicated in 

the Project Description Report and Works Method Statement (AIS Environment, 2018), is 

shown in Figure 13. 

 

24. According to the Works Method Statement, the project will involve two main phases:  

• infrastructural work (Q4 2018 – Q2 2019); 

• super structural work (Q3 2019). 

However, no works at the site have been initiated to date. 

 

25. The development will take the form of a fixed structure with reinforced concrete piles and a 

reinforced concrete deck. According to the Works Method Statement, the works on the under 

deck structure will entail erection of 15 pillars, consisting of reinforced concrete piles bored 

into the rock and reinforced concrete blocks that will be placed directly on the seabed, and 

connection of these pillars by reinforced concrete beams. No dredging is envisaged for the 

construction of this supporting structure. 
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Figure 13. Site map for the proposed ferry-landing site at Bormla (source: AIS Environment, 

2018). 

 

 

Identification of impacts 

 

26. Based on the details provided in the Works Method Statement, the following sources of 

impacts are envisaged: 

• Obliteration of all biota present where concrete piles will be bored into the substratum, 

and severe disturbance to all other biota present within the footprint of the proposed 

development. 

• Disturbance to biota in areas adjacent to the development from machinery and other 

equipment used during construction of the underdeck structure. 

• A large input of suspended particles to the water column from a number of sources, 

especially boring of piles into the rock, laying of concrete blocks on the seabed, and 

construction of the ferry-terminal at ground level. The suspended particles may originate 

from disturbance and re-suspension of bottom sediments or as a result of spillage of raw 

materials. 

• Release of toxic substances and contaminants, either from disturbed sediments, or due to 

leakages/contamination from raw materials and machinery. 

• Changes to the hydrodynamic regime in the area surrounding the proposed development. 

 

 

Risks to habitats and species of conservation importance 

 

27. The works will have a potential impact on the marine habitats and species in the area that will 

support the proposed works, and will result in the obliteration of any biota present where 

piling works will be undertaken. The works may also lead to changes to the state of the habitats 
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present in the vicinity and to potential reduction in species populations in other areas adjacent 

to the development, due to physical disturbance and input of sediments and contaminants. 

However, species occurring in harbours, where disturbance is chronic, tend to be resistant to 

such perturbation and are resilient, such that once operations cease, the biota will re-establish 

from source populations located elsewhere within Dockyard Creek. The pillars and concrete 

beams forming the underdeck structure will likely be colonised by an assemblage of algae on 

low energy infralittoral rock, replacing the assemblage superficial muddy sands in sheltered 

waters that currently occur in the area to be developed. 

 

28. Two species that are of conservation importance and are protected by national or international 

legislation occur within the area of influence of the proposed development: the stony coral 

Cladocora caespitosa, and the date mussel Lithophaga lithophaga. 

 

29. No colonies of C. caespitosa were observed within the footprint of the proposed development. 

The main sources of impact on the colonies observed elsewhere within the study area, and any 

others that may be present in the vicinity, are changes to the water quality from input of 

suspended particles or release of contaminants; the extent of such impacts will largely depend 

on good practice and effectiveness of mitigation measures employed in this regard. Such 

mitigation measures should include measures to reduce spillage into the marine environment, 

measures to control and limit introduction of particulate matter, measures to control and limit 

disturbance of sediments, and measures to avoid introduction of pollutants to the marine 

environment, in addition to good workmanship and supervision, and adherence to standards, 

guidelines and conventions. Given that the observed colonies of C. caespitosa lie outside the 

footprint of the proposed development, translocation of the colonies should not be necessary 

provided that appropriate mitigation measures are taken during the construction works. 

Nonetheless, the state of the colonies should be monitored during the construction works as 

indicated in the monitoring programme. 

 

30. Live individuals of L. lithophaga were recorded from the vertical face of the quay within the 

footprint of the proposed development; unidentified lithophagous bivalves which may also 

belong to this species were also noted elsewhere within the study area. The main sources of 

impact on any date mussel individuals present outside the footprint of the proposed 

development are changes to the water quality from input of suspended particles or release of 

contaminants; the extent of such impacts will largely depend on good practice and 

effectiveness of mitigation measures employed in this regard. The same mitigation measures 

proposed above for minimising impacts on C. caespitosa are also applicable in the case of any 

L. lithophaga individuals located outside the footprint of the proposed development. 

Individuals of L. lithophaga located within the footprint of the development will be impacted 

by direct disturbance during the construction works, and changes to the water quality from 

input of suspended particles or release of contaminants. Mitigation measures to minimise 

dispersion of sediment suspended during the drilling and construction works (e.g. use of silt 

curtains) will inevitably render the conditions within the development footprint unsuitable for 

filter feeding organisms, so the works will likely lead to mortality of the date mussel individuals 

present in this area. Since date mussels live embedded within hard substrata (in this case, the 

vertical face of the quay) translocation is not considered logistically feasible; disturbance 

caused as part of any translocation attempt will likely lead to mortality of the mussels. 
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MITIGATION MEASURES 

31. The amounts and rates of potential discharge of toxic substances and contaminants from 

equipment and machinery used for the works will depend heavily on a number of factors and 

variables, including level of workmanship and supervision of works, application of 

precautionary measures, the hydrodynamic regime of the area, and the duration and time of 

year when the works are carried out (due to the indirect influence of rainfall, wave action and 

sea currents). The amounts and rates of potential release of toxic substances and 

contaminants from the sediments into the water column cannot be controlled or mitigated 

during the necessary works involving disturbance to the sediment. However, excessive 

suspension of sediment that may lead to elevated  levels of turbidity in the water column 

beyond the area that will support the works can be mitigated by deploying silt curtains having 

appropriate specifications; such mitigation measure is actually proposed in the Project 

Description Statement (PDS) for the present works. 

 

32. Good practice and measures to reduce spillage into the marine environment, and that keep 

disturbance of bottom sediments to a minimum, hence ones that prevent the introduction of 

toxic substances and contaminants to the marine enviroment will be important to mitigate 

potential adverse impacts. In this respect it would be appropriate to have an Environmental 

Monitor on site to ensure implementation of the proposed mitigation measures and 

environmental monitoring.   

 

 

 

MONITORING PROGRAMME 

33. In view of the above analysis of impacts, monitoring physico-chemical and biological attributes 

to enable early detection of potential adverse impacts on the marine ecology of the study area 

is proposed as follows. In drawing up the monitoring proposal indicated below, the present 

consultants have taken into consideration the results of physico-chemical analyses that are 

presented in the relative (technical) reports submitted by PTMATIC in relation to the same 

project.  However, the present consultants acknowledge that the final list of parameters to be 

monitored will ultimately be determined by the Environmental Monitor, when eventually 

he/she has been commissioned for the monitoring work. 

 

a. General water quality parameters: 

Temperature 

Salinity 

Dissolved oxygen 

Turbidity 

Chlorophyll a 

Nitrates 

Phosphates 

Sulphates 

Total Suspended Solids 

 

b. Other parameters in water, and sediment quality parameters: 

Biological Oxygen Demand 

Chemical Oxygen Demand (to be replaced by ToC for sediments) 



Ecoserv Ltd Report of a benthic study undertaken in December 2018  

at the proposed ferry-landing site in Bormla 

 
 

– 15 – 

Metals: 

- Arsenic 

- Cadmium 

- Chromium 

- Copper 

- Lead 

- Mercury 

- Nickel 

- Zinc 

C10-13-chloroalkanes 

Brominated diphenylethers (Pentabromodiphenylether 

Di(2-ethylhexyl)phthalate (DEHP) 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclohexane 

Pentachlorobenzene 

Total Polyaromatic hydrocarbons: 

- Benzo(a)pyrene 

- Benzo(b)fluoranthene 

- Benzo(k)fluoranthene 

- Benzo(g,h,i,)perylene 

- Indeno(1,2,3-cd)pyrene 

 

 

c. Sediment granulometry 

 

 It is proposed that monitoring of the above attributes will be made at a minimum of two 

stations adjacent to the proposed development area and at two reference stations located 

outside the area of influence of the works. 

 

 The following monitoring frequency is proposed. However, the present consultants 

acknowledge that the final frequency of monitoring will be determined by the Environmental 

Monitor, when eventually he/she has been commissioned for the monitoring work. 

• One baseline session for (a) to be held prior to initiation of the works; 

• During the construction phase: (i) monitoring every two weeks of (a); and (ii) monitoring 

every month of (b) and (c). 

 

 In view of the potential high adverse impacts resulting from elevated levels of particulate 

matter in the water column, which when originating from excavation and other activities that 

cause disturbance of sediments will also indicate potential release of contaminants into the 

water column, it is recommended that a qualified environmental scientist (the Environmental 

Monitor) will be present on site during the time when excavation works or any other activity 

that will disturb marine sediments is ongoing. Such individual, who will possibly be assisted by 

aerial imagery using a drone, will immediately alert and advise the environmental officer 

assigned to the project, on any observed excessive increase in turbidity of the water column 

at the site where the works are being carried out.  
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d. Monitoring of benthic biological attributes, namely: 

 

 Visual in situ monitoring (supported by photographs) by scientific SCUBA divers of Cladocora 

caespitosa colonies at two stations located on the western quay where this species has been 

recorded (see Figure 12), and at two reference stations. It is proposed that monitoring of the 

species will include: density of colonies; overall state of health of the species; and presence of 

any particulate material deposited on the colonies. The proposed frequency is a baseline 

session prior to initiation of the construction works and monitoring every month during the 

construction phase. Visual monitoring of the state of Lithophaga lithophaga is not practically 

possible. Nevertheless, since individuals of this species located outside the footprint of the 

proposed development will be exposed to the same potential sources of impacts (i.e. changes 

to the water quality from input of suspended particles or release of contaminants) as the C. 

cladocora colonies, monitoring of the coral colonies will also serve to indicate if conditions 

have become stressful for L. lithophaga. However, again, the present consultants acknowledge 

that the final frequency of monitoring will be determined by the Environmental Monitor, when 

eventually he/she has been commissioned for the monitoring work. 
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