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1 INTRODUCTION 
 

1.1 General background and framework 

1.1.1 SPA/RAC 

The Specially Protected Areas Regional Activity Centre 
(SPA/RAC) was established by the Contracting Parties to the 
Barcelona Convention (BC) in order to assist the 
Mediterranean Countries in implementing the Protocol 
concerning Specially Protected Areas and Biological 
Diversity in the Mediterranean (SPA/BD Protocol). Tunisia 
has been hosting the Centre since its establishment in 1985. 
The Centre works under the auspices of the UN 
Environment/ Mediterranean Action Plan (UNEP/MAP) – 
Barcelona Convention Secretariat, based in Athens, 
Greece. 

SPA/RAC’s main objective is to contribute to the 
protection, preservation and sustainable management of 
marine and coastal areas of particular natural and cultural 
value and threatened and endangered species of flora and 
fauna in the Mediterranean (for more information, please 
consult: www.spa-rac.org). 

1.1.2 GEF Adriatic Project 

The GEF Adriatic Project “Implementation of the Ecosystem 
Approach in the Adriatic Sea through Marine Spatial 
Planning” is a project funded by the GEF (International 
Water and Biodiversity focal areas – GEF 6 Strategy) and 
implemented by the UNEP/MAP Coordinating Unit with 
PAP/RAC and SPA/RAC in Albania and Montenegro. The 
beneficiaries and national coordinators of the activities are, 
for Albania, the Ministry of Tourism and Environment with 
its National Agency for Protected Areas (NAPA), and, for 
Montenegro, the Ministry of Sustainable Development and 
Tourism. 

The overall objective of the project is to restore the 
ecological balance of the Adriatic Sea through the 
implementation of the ecosystem approach and the 
improvement of management capacity in Albania and 
Montenegro through Marine Spatial Planning (MSP) as a 
viable marine management tool.  
The project builds on the successful implementation of the 
Integrated Coastal Zone Management (ICZM) strategies 

under the Med-Partnership (Mediterranean Partnership) 
and on lessons learned in the management of Marine 
Protected Areas (MPAs).  

The UNEP/MAP Coordinating Unit, PAP/RAC and SPA/RAC 
provide technical assistance to Albania and Montenegro to 
strengthen their management capacity in the following 
areas: 

 increasing the level of knowledge in the participating 
countries to achieve joint assessment, protection and 
sustainable use of marine areas; 

 strengthening national capacity for sub-regional marine 
management through targeted demonstration of 
successful tools and practices; 

 sharing knowledge and experience to secure successful 
participation of stakeholders. 

The Contracting Parties to the Barcelona Convention have 
been engaged, at their 18th Ordinary Meeting, into the 
implementation of the Ecosystem Approach (EcAp) to the 
management of human activities in the Mediterranean, 
with the ultimate objective to achieve a Good 
Environmental Status (GES) of the Mediterranean Sea. The 
EcAp is a strategy for the integrated management of land, 
water and living resources that promotes conservation and 
sustainable use in an equitable way. 

Moreover, the implementation of the EU Marine Strategy 
Framework Directive (MSFD 2008/56/EC) by the EU Member 
States, presents crucial opportunities in the region and 
needs for the application of the EcAp throughout the 
Mediterranean region, ensuring that the MSFD and EcAp 
mutually strengthen and build on each other, with the 
common ultimate aim to achieve GES of the Mediterranean 
Sea. 
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1.1.3 IMAP/EcAp and MSP 

The activities of the present Contract are within the 
framework of the Integrated Monitoring and Assessment 
Programme (IMAP), the ICZM Protocol and the MSP 
Decision (Decision on the MSP Conceptual Framework). 

Contracting Parties decisions (Decision IG.17/6 on 
”implementation of the ecosystem approach to the 
management of human activities that may affect the 
Mediterranean marine and coastal environment” and the 
Decision IG.20/4 on “Implementing the Ecosystem 
Approach Roadmap”) reflect the wish to strengthen 
cooperation and seek synergies with the EU initiative, the 
MSFD, to achieve a shared vision of “a healthy 
Mediterranean with marine and biological ecosystems that 
are productive and biologically diverse for the benefit of 
present and future generations”. 

Additionally, Marine Spatial Planning (MSP) is based on the 
allocation of marine space in order to achieve sustainable 
development, including the protection of marine 
biodiversity and the conservation of marine resources, 
along with social and economic objectives, by overcoming 
the single-sector approach that focuses on a particular use 
of the sea. 

According to the European Commission (EC), MSP fulfils 
four objectives: 

 Reducing conflict on access to maritime space; 

 Reducing cumulative impact of maritime activities on 
the environment; 

 Reducing coordination costs for public authorities; and 

 Improving certainty and predictability for private 
investments 

In the Adriatic Sea, implementing the Ecosystem Approach 
(EcAp) and improving sub-regional management capacity 
through Marine Spatial Planning aim to restore its balance. 
Within each IMAP Ecological Objective (EO) and each 
Common Indicator (CI), all results obtained with the in-field 
phase of the project are before divided and then 
described. 

Within this Final Report and IMAP Tables, the data are 
prepared in the IMAP Pilot Info format, and are ready to be 
uploaded directly into the system, thanks to the assistance 
of technicians. 

1.1.4 IMAP, Ecological Objectives and Common and 
Candidate Indicators to be used for the study of 
pilot site in Albania: Patok-Rodoni Bay 

The Integrated Monitoring and Assessment Programme 
(IMAP) was adopted in 2016 (Decision IG.22/7). For each 
specific Ecological Objectives (EO), Common Indicators (CI) 
and Candidate Indicators (under development) have been 
identified. A Common Indicator is an indicator that 
summarizes data into a simple, standardized and 
communicable figure and is ideally applicable in the whole 
Mediterranean basin or, at least, on the level of sub-regions 
and is monitored by all Contracting Parties. A Common 
Indicator is able to give an indication of the degree of threat 
or change in the marine ecosystem and can deliver valuable 
information to decision makers. Candidate Indicators 
(under development) are indicators that still have many 
outstanding issues regarding their monitoring and 
assessment, and therefore are recommended to be 
monitored in the initial phase of IMAP on a pilot and 
voluntary basis.  

The Terms of Reference (ToRs) provide a complete 
description of the purposes of the consultancy concerning 
the survey of a pilot site in Albania, Patok-Rodoni Bay, using 
the IMAP methodology, concerning some of the IMAP 
Ecological Objectives (EO) as presented hereafter. 

EO1 Biodiversity (Habitat and species): 

 Common Indicator 1: Habitat distributional range;  

 Common Indicator 2: Condition of the habitat’s typical 
species and communities; 

 Common Indicator 3: Species distributional range, 
related to marine mammals, seabirds, marine reptiles; 

 Common Indicator 4: Population abundance of selected 
species, related to marine mammals, seabirds, marine 
reptiles; 

 Common Indicator 5: Population demographic 
characteristics (e.g. body size or age class structure, sex 
ratio, fecundity rates, survival/mortality rates), related to 
marine mammals, seabirds, marine reptiles. 

EO2 NIS: 

 Common Indicator 6: Trends in abundance, temporal 
occurrence and spatial distribution of non-indigenous 
species, particularly invasive non indigenous species, 
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notably in risk areas in relation to the main vectors and 
pathways of spreading of such species. 

EO3 Fisheries: 

 Only the variability of fish assemblages (in terms of 
species richness, density and at the extent possible 
biomass) will be assessed within this call for tenders.  

EO5 Eutrophication: 

 Common Indicator 13: concentration of key nutrients in 
water column; 

 Common Indicator 14: Chlorophyll-a concentration in 
water column. 

EO7 Hydrography: 

 Common Indicator 15: location and extent of the habitats 
impacted directly by hydrographic alterations. 

EO9 Contaminants: 

 Common Indicator 17: concentration of key harmful 
contaminants measured in the relevant matrix; 

 Common Indicator 18: level of pollution effects of key 
contaminants where a cause and effect relationship has 
been established. 

EO10 Marine litter: 

 Common Indicator 22: trends in the amount of litter 
washed ashore and/or deposited on coastlines 
(including analysis of its composition, spatial distribution 
and, where possible, source). 

 Common Indicator 23: trends in the amount of litter in the 
water column including micro-plastics and on the 
seafloor. 

The main objective is to provide qualitative and 
quantitative data on the Patok-Rodoni Bay pilot site (a first 
IMAP survey realized in Mediterranean tackling the existing 
Common Indicators), assessing its environmental status, 
enabling to support the IMAP Monitoring Programme and 
providing on the Job Training to the local teams to rise their 
capacity for their autonomous national future monitoring. 
At the same time, it was an opportunity for the Government 
of Albania to identify its capacity to implement the IMAP at 
the national level, identifying institutions, scientists and 
experts and their possible competences or responsibilities 
for IMAP implementation. 

1.1.5 Albanian Institutional Response to IMAP: 
elements for the future implementation of IMAP 
at national level. 

The following section has been prepared by the national 
authorities involved in the present project and in the IMAP 
implementation, the Ministry of Tourism and Environment 
with its National Agency for Protected Areas (NAPA). 

The environment and nature conservation authorities in 
Albania have lately been making concerted efforts with the 
ultimate goal to restore the ecological balance of the 
marine areas, by implementing and improving the 
management capacity through Marine Spatial Planning 
approach (MSP). 

The Government of Albania and the relevant scientific 
agencies are convinced of the importance of addressing the 
issue of reaching Good Environmental Status (GES) and 
introducing Marine Spatial Planning (MSP) as standard 
planning instrument. Therefore, since 2017, resources 
started to become available for developing important 
planning instruments and facilitate the participation of all 
relevant Albanian institutions and pertinent agencies as per 
their areas of expertise. In addition, synergies and bilateral 
cooperation have emerged to address common knowledge 
to utilize Ecosystem Approach (EcAp) as applied by 
UNEP/MAP and integrating Marine Spatial Planning into 
planning process and capacity building for improved 
environmental marine management.  

The main challenges have been to settle and endorse 
objective level indicators, i.e. targets to reach GES in the 
Adriatic Sea sub-region and to develop a monitoring 
programme as part of UNEP/MAP Integrated Monitoring 
and Assessment Programme (IMAP), including:  

 Proposing sub-regional monitoring programme on 
common indicators (CI); 

 Integrate marine and coastal biodiversity values in 
planning processes; 

 Develop Marine Spatial Plan for selected marine area. 

A significant drawback was the lack of data and gap in 
coordination capacities. In addition, the following issues 
have been identified: 

 There was no consistent monitoring system based on 
common indicators; 

 The marine domain was not managed sustainably; 
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 Capacities for Marine Spatial Planning are weak; 

 Marine and coastal biodiversity values are not fully 
integrated in marine spatial planning process; 

 No Marine Spatial Plans have been prepared and/or 
adopted. 

Thus, at first, the main professional and scientific bodies/ 
agencies, academic and marine research institutes were 
associated and played an important role (and still are a 
crucial success factor) in providing data, information and 
analyses on the research and monitoring sectors of the 
marine environment, and in particular:  

 The University of Tirana; 

 The Polytechnic University of Tirana; 

 The Agriculture University of Tirana; 

 The Academy of Sciences; 

 The Institute of Geosciences and Energy, Water and 
Environment (formerly the Institute of Hydrometeorology 
that was embedded into the Polytechnic University of 
Tirana, becoming the Institute of Geosciences and 
Energy, Water and Environment.); 

 The Albanian Geological Survey (AGS) – carrying out its 
activity in the field of geosciences as a scientific and 
technical advisor to the state in the field of geosciences; 
responsible for the monitoring of the surface, underground 
and marine water’s quality, risk assessment and soil 
pollution; 

 The National Environment Agency (NEA) that is the focal 
point to report the related annual data to the European 
Environmental Agency (EEA). The agency has its own 
laboratory facilities; however, it is limited to deliver the 
appropriate monitoring tasks for all established norms. 
Thus, to comply with such responsibilities, the agency 
subcontracts several institutions and research centres. 

Public institutions that cover Biodiversity monitoring at 
national level are the following: 

 Research Centre for Flora and Fauna (RCFF) and the 
Department of Biology within the Faculty of Natural 
Sciences, University of Tirana;  

 The Department of Fishery and Aquaculture within the 
Agriculture University of Tirana; 

 Institute of Public Health (IPH); 

 Institute of Veterinary and Food Safety; and  

 National Food Authority. 

Gradually, an increasing role had been noted to the relevant 
NGOs as key actors in the development and implementation 
of environmental policy. Amidst them the most prominent 
ones with activities in marine biodiversity and protected 
areas are: 

 INCA (Institute for Nature Conservation in Albania); 

 PPNEA (Protection and Preservation of Natural 
Environment in Albania); 

 ASPBM (Albanian Society for the Protection of Birds and 
Mammals);  

 APAWA (Association for Protection of Aquatic Wildlife in 
Albania); and  

 AOS (Albanian Ornithological Society).  

IMAP monitoring programme was agreed among the 
participating institutions, encouraging for results to 
produce basis for decision-making tools and their 
implementation in Marine Spatial Planning in selected 
areas.  

Targets and monitoring milestones included planning to 
introduce MSP as tool in the implementation of spatial 
planning process in the country and the integration of 
marine and coastal biodiversity values in MSP process;  

Several project reports, meeting reports did reveal the 
works accomplished by then, as a first effort into IMAP 
monitoring program, and the development of a Marine 
Spatial Plan. 

The ecological objectives considered by the Albanian 
institutions and scientific bodies intended to update 
Albanian national monitoring programmes in light of IMAP 
provisions. Therefore, a pertinent national monitoring 
programs concerning each EO identified in IMAP was 
prepared as guideline. They all relied on an inventory of 
existing monitoring activities and available human and 
technical resources in Albania. An institutional and legal 
screening of the baseline capacities and instruments were 
accomplished for different Ecological Objectives (EO1, EO2, 
EO5, EO9 and EO10) as described hereafter. 
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EO1: Biodiversity is maintained, including both species and habitats (Habitat 

distribution / extent; Condition of the habitat’s typical species and 

communities; Species distribution range mammals, seabirds, reptiles; 

Population abundance; Population demographic characteristics).  

 The latest exercise (2019) was the proposal for updating 
and adopting national monitoring program as per 
Decision IG.22/7, on “Integrated Monitoring and 
Assessment Programme of the Mediterranean Sea and 
Coast and Related Assessment Criteria” (IMAP) and 
elements thereof. Thus, the National Integrated 
Monitoring Programme (NIMP) on Sea Birds was 
drafted, with ref to Common indicators CI3: Species 
distributional range, CI4: Population abundance of 
selected species and CI5: population demographic 
characteristics (e.g. body size or age class, structure, sex 
ratio, fecundity rates, survival/mortality rates), relying 
on a full inventory of monitoring activities and available 
human and technical resources in Albania; Similar 
exercise took place for monitoring programme for 
marine mammals.  

 CI1 – Habitat distributional range (also considering 
habitat extent as a relevant attribute): The area and 
condition for assessment of this indicator have not yet 
been quantified in Albania. Besides some work made by 
UNDP and mapping through CARLIT method for 
National Marine Park of Karaburun-Sazan.  

 CI2 – Condition of the habitat's typical species and 
communities: Photophilic algal communities including 
Cystoseira forests are scarcely investigated in Albania. 
No time series do exist, and available data are limited to 
few descriptive studies of Marine sites. 

Resource persons to refer to for further scientific insights 
and follow-ups:  

 Dr. Saimir Beqiraj, University of Tirana, Faculty of 
Natural Sciences; 

 Dr. Ferdinand Bego, University of Tirana, Faculty of 
Natural Sciences;  

 Prof. Lefter Kashta, University of Tirana, Faculty of 
Natural Sciences. 

EO2: Non-indigenous species introduced by human activities are at levels 

that do not adversely alter the ecosystems. 

 Within the GEF Adriatic Project, was proposed the 
National Integrated Monitoring and Assessment 

Program for 35 marine alien species, which are reported 
for Albania, including macro-algae, plants, molluscs, 
polychaetes, crustaceans, fish and ascidians. Still, the 
national monitoring program for marine NIS does not 
exist; sporadically, certain NIS have been reported in 
scope of different research surveys, academic works or 
projects bases; yet, the updated list or database does 
not exist; for the CI 6: [Trends in abundance, temporal 
occurrence, and spatial distribution of non-indigenous 
species, particularly invasive, non-indigenous species, 
notably in risk areas], the 2019 exercise proposed 3 
metrics as indicators based on the number of NIS which 
are newly introduced via human activity (Trends in 
introduction at 6 year-intervals, Trends in pathways at 6 
year-intervals, CIMPAL indicator (cumulative impact) at 
any spatial level).  

Resource persons to refer to for further scientific insights 
and follow-ups:  

 Dr. Saimir Beqiraj, University of Tirana, Faculty of 
Natural Sciences;  

 Dr. Ferdinand Bego, University of Tirana, Faculty of 
Natural Sciences;  

 Prof. Lefter Kashta, University of Tirana, Faculty of 
Natural Sciences. 

EO3: Population of selected commercially exploited fish and shellfish are 

within biologically safe limits, exhibiting a population age and size 

distribution that is indicative of a healthy stock (Spawning stock Biomass; 

Total landings; Fishing Mortality; Fishing effort; Catch per unit of effort (CPUE) 

or Landing per unit of effort (LPUE) as a proxy; bycatch of vulnerable and 

non-targeted species). 

 Scientific body covering this objective and respective 
Common indicators (CI7 [Spawning stock biomass], CI8 
[Total landings], CI9 [Fishing mortality], CI10 [Fishing 
effort], CI11 [Catch per unit of effort], and CI12 [Bycatch 
of vulnerable and non-targeted species /Distribution of 
fish and shellfish farms]) at national level, is the 
Department of Fishery and Aquaculture within the 
Agriculture University of Tirana; coordinated and in 
synergy with Fishery inspectorate / Ministry of 
Agriculture). 

Resource persons to refer to for further scientific insights 
and follow-ups:  

 Dr. Rezar Kapedani – Fishery expert.  



  

6 

EO4: Alterations to components of marine food webs cause by resource 

extraction or human-induced environmental changes do not have long-term 

adverse effects on food-web dynamics and related viability; no any progress 

or nation development for this objective; some of the elements of marine 

food webs falling into this objective are partly covered by the monitoring and 

assessment of EO1 and EO2, nevertheless list if CI and a clear roadmap for 

monitoring program and assessment of EO4 and EO6 is expected. 

EO5: Human-induced eutrophication is prevented, especially adverse effects 

thereof, such as losses in biodiversity, ecosystem degradation, harmful algal 

blooms and oxygen deficiency in bottom waters / Concentration of key 

nutrients in water column; Chlorophyll-a concentration in water column.  

This includes Common Indicator 13 “Concentration of key 
nutrients in water column” and Common Indicator 14 
“Chlorophyll-a concentration in water column”, which are 
basically carried out from NEA and PARAMETERS include 
chemical indicators (Nitrate (NO3-N), Nitrite (NO2-N), 
Ammonium (NH4-N), Total Nitrogen (TN), Orthophosphate 
(PO4-P), Total Phosphorus (TP), Orthosilicate (SiO4-Si), 
Other (Si:N, N:P, Si:P, total and dissolved organic carbon), 
biological (Chlorophyll a, Numeric concentration of 
phytoplankton, Phytoplankton community composition) 
and Physical (Water Transparency, Dissolved oxygen, 
Others such as Temperature, Salinity, pH), Biological 
Oxygen Demand, Temperature, Salinity, pH. 

The only indicators, for which there are existing monitoring 
stations and measurement are made onshore, are: 

 Total Nitrogen (TN) [stations in Velipoje, Shengjin, 
Durres, Karavasta, Orikum], 2 sampling/year; 

 Total Phosphorus (TP) [ stations in Vlore, Durres, – 
Velipoje, Shengjin, Durres, Karavasta, Orikum] – 1–2 
sampling /year; 

 Chlorophyll a [stations in Vlore, Durres, Shengjin], 5 
sampling/ year; 

 Biological Oxygen Demand [stations in Vlore, Durres]. 

Neither of the said station is a reference station; there yet 
noted gaps related to agreed IMAP Sampling, Methodology 
of measurement, Data analysis methods, including statistical 
processing of data. 

Resource persons to refer to for further scientific insights 
and follow-ups:  

 Prof. Arjana Ylli, University of Tirana Faculty of Sciences, 
department of Biotechnology.  

EO6:  Sea-floor integrity is maintained, especially in priority benthic 

habitats. 

EO7: Alteration of hydrographic conditions does not affect coastal and 

marine ecosystems / Location and extent of the habitats impacted directly by 

hydrographic alterations. 

 The same monitoring baseline as reported since 2019 
still exist i.e. this monition commenced since 2015, 
periodic bathymetric measurements along 43 cross-
shore profiles, going from the coast to 0.6 to 2.3 km off-
shore and from 0 to 10 meter depth; sampling 
frequency is 3–5 years and the monitoring has begun in 
2015, from Buna River to the city of Vlora; Measurements 
are carried out on site with GPS and Fish-finder 160C 
devices; So far there is no database of coastal and 
marine structures. The monitoring of the coast in 
Albania is still in early stages, with many of the 
environmental parameters associated with the EO7 not 
met, consequently there is no updated or monitoring 
data regarding the location and extent of the habitats 
impacted directly by hydrographical alterations 
including benthic habitats; the main bodies engaged 
are the Institute of Geosciences and Energy, Water and 
Environment as well as the Albanian Geological Survey 
(AGS) tasked with monitoring of the coastline 
morphometry and marine water’s quality, risk 
assessment and soil pollution;  

Resource persons to refer to for further scientific insights 
and follow-ups:  

 Dr. Hamdi Beshku – The Institute of Geosciences and 
Energy, Water and Environment (formerly the Institute 
of Hydrometeorology); 

 Dr. Petrit Llaveshi – The Institute of Geosciences and 
Energy, Water and Environment (formerly the Institute 
of Hydrometeorology). 

EO8: The natural dynamics of coastal areas are maintained, and coastal 

ecosystems and landscapes are preserved / Length of coastline subject to 

physical disturbance due to the influence of man-made structures. 

 Some recent work accomplished by Flag-=Pino NGO 
and NAPA (RAPA Vlore) in the frame of the project 
“Supporting the Management of Karaburun Sazan 
MPA”, supported by the Association for the Sustainable 
Financing of Mediterranean MPAs, in prioritizing 
proposed indicators to be considered in the monitoring 



Results of Marine Survey: October 2020 – Patok-Rodoni bay, Albania 

7 

plan of Karaburun-Sazan MPA and to come up with a 
respective priority list. Three monitoring indicators have 
been identified most suitable: Biocenosis of infra-
littoral algae – association with Cystoseira amentacea, 
Posidonia oceanica beds and Water quality. It was also 
advised to add a fourth indicator that is the IMAP CI16: 
length of coastline subject to physical disturbance due 
to the influence of man-made structures. The work is 
progress and attests that CI16 could be of great 
importance for demonstrating the GES of Karaburun-
Sazan MPA as physical disturbance due to influence of 
man-made structures alongside the Albanian coast has 
become a major issue. 

EO9: Contaminants cause no significant impact on coastal and marine 

ecosystems and human health / Concentration of key harmful contaminants 

measured in the relevant matrix; Level of pollution effects of key 

contaminants where a cause and effect relationship has been established; 

Occurrence, origin, and extent of acute pollution events and their impact on 

biota affected by this pollution; Actual levels of contaminants that have been 

detected and number of contaminants which have exceeded maximum 

regulatory levels in commonly consumed seafood; Percentage of intestinal 

enterococci concentration measurements within established standards; The 

CIs under this EO are clustered under:  

 CI 17 – (Total Mercury [THg], Cadmium [Cd] as total Cd, 
Lead [Pb] as total Pb, Organochlorinated compounds, 
PAHs); leading scientific body involved is the University 
of Tirana, faculty of Natural sciences, Department of 
Chemistry, Biology, as well as Institute of Public Health, 
Institute of Veterinary and Food Safety, University of 
Vlora; the time series of data obtained since 1992 are 
very patchy; there is not continuity in monitoring data 
and responsible institutions. In many cases monitoring 
stations are randomly chosen. The data gathered are 
mainly results of research works done by UT, Faculty of 
Natural Sciences, and other research institutions. The 
methodologies used are not the same; the main 
assessment methods for the specific indicator under 
CI17 are respectively UNEP/IOC/Reference Methods for 
Marine Pollution Studies; SSH EN 13805, 2003; SSH EN 
14084, 2003 and ICRAM 2001, EN 1528/1/2/3/4 and EN 
1528/1/2/3/4; 

 CI18 – (LMS [Lysosomal membrane stability], AChE 
[Acetylcholinesterase] activity, Micronucleus assay [per 
mil in hemocytes]; the main bodies involved are 

Agricultural University of Tirana (Agricultural & 
Environmental Faculty); University of Tirana (Faculty of 
Natural Sciences, Department of Biology and Organic 
Chemistry section); National Food Authority; Institute of 
Veterinary and Food Safety, Institute of Public Health; 
some assessment method in place for only two first out 
of three mentioned indicators of this CI cluster are 
pertinent to AOAC 959.08 ,1997; AOAC 2005.06 
(Lawrence method) for PSP and HPLC for ASP; Ellman et 
al. (1961); Statistical Software 7.0; notwithstanding, the 
very limited data gathered are results of research works 
done by universities, whereas official monitoring has 
not been conducted; 

 CI19 – (oil spills > 50 cubic meters) – No relevant 
information yet available; besides descriptive and 
emergency-based data that are available with main 
harbours (env departments within this authorities); 

 CI20 – (Trace/Heavy Metals (TM), Organo-chlorinated 
compounds, PAHs); the agencies involved with their 
capacities are National Food Authority, Institute of 
Veterinary and Food Safety; University of Tirana (Faculty 
of Natural Sciences, Department of Chemistry); very 
patchy data whereas reported assessment methods 
only for TM and PAHs, respectively SSH EN 13805, 2003; 
SSH EN 13806, 2002; SSH EN 14084, 2003 and Internal 
Method 10-PH-001, Kalashova et al. 2011;  

 CI21 – (Intestinal enterococci [CFU/100ml], Escherichia 
Coli [CFU/100ml], pH, temperature); Monitoring of 
bathing water quality in Albania has been performed 
since 1992 by IPH, but the detailed data are not 
available. The monitoring stations codes have been 
assigned on 2012. Therefore, some discrepancies in 
designating the specific stations can be observed. This 
cluster has been tasked to Institute of Public Health, 
accomplishing for more than two decades according to 
Water quality classification [EU 2006/7 Directive]. 

Resource institutions and persons to refer to for further 
scientific insights and follow-ups:  

 National Environment Agency (NEA); 

 University of Tirana, Polytechnic Faculty – Prof. Assoc. 
Edlira Baraj and Prof. Assoc. Raimonda Totoni (Lilo). 
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EO10: Marine and coastal litter do not adversely affect coastal and marine 

environment //Trends in the amount of litter washed ashore and/or 

deposited on coastlines, trends in the amount of litter in the water column.  

 CI 22 – Trends in the amount of litter washed ashore 
and/or deposited on coastlines (including analysis of its 
composition, spatial distribution and, where possible, 
source); some monitoring was accomplished by a local 
NGO (URI) for the Beach Area of Delta of Buna River & 
Cape of Rodon, Plepa – Durres, Shengjin – Lezhe, 
Velipoje – Shkoder, selected as per MEDPOL criteria 
following DeFishGear Methodology; whereas for CI23 
Trends in the amount of litter in the water column 
including microplastics and on the seafloor the 
monitoring work targeted area from Shengjin to Vlora 
coastline; no other progress since then in that regard. 

Resource person to refer to for further scientific insights and 
follow-ups:  

 Prof. Madalena Cara – Agriculture University of Tirana. 

EO11: Energy and noise from human activities causes no significant impact 

on marine and coastal ecosystems – there is no progress on this objective. 

The main lesson taken out for this process was knowledge 
base and data as Common Challenge; in most of the cases 
there is a need to Improve the knowledge base and data 
availability, accountability and transparency in line with the 
Integrated Monitoring and Assessment Programme (IMAP) 
implementation, and align reporting systems to 
EUROSTAT, building on the experience of advanced EU 
countries; also it must be emphasized the need on building 
capacity and define clear roles and responsibilities in the 
institutional framework to improve monitoring, strengthen 
enforcement and compliance. 
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2 PROJECT ACTIVITIES 
 

The field survey of this project has been based on the 
National knowledge Gap Assessment and National 
Monitoring Program developed within the GEF Adriatic 
Project.  

Tha objective of the survey was to complement the existing 
knowledge on the state of marine environment in Patok-
Rodoni Bay, by collecting and processing the data based on 
selected IMAP Ecological Objectives, taking as a baseline 
several studies previously implemented and the on-going 
and projected monitoring programs, developed within the 
GEF Adriatic project.  

More precisely the following points were considered: 

 Collecting all existing available data on biodiversity, 
MPAs, fisheries, aquaculture, tourism and other socio-
economic activities, hydrography, contaminants, 
marine litter, maritime traffic, coastal activities such as 
agriculture and legal framework) related to the pilot 
area of Patok-Rodoni Bay; 

 Collecting additional data during a filed survey, 
concerning the IMAP Common Indicators identified for 
specific Ecological Objectives such as biodiversity, 
pollution, hydrography, using a scientific vessel and a 
joint Italian-Albanian research scientific team; 

 Assessing the Ecological Status of the study area (Good 
Environmental Status GES); 

 Providing reports and GIS based maps related to the 
data collected during survey; 

 Providing on the Job Training; 

 Providing a video report of the field survey; 

 Providing high-resolution underwater pictures and 
video; 

 Provide on the Job Trainings to local experts and 
representative of National Institutions in Albania on the 
monitoring methodologies to be used for EO1 
Biodiversity (Habitat and species), EO2 NIS, EO5 
Eutrophication, EO7 Hydrography, EO9 Contaminants 
and EO10 Marine litter, and their selected Common 
Indicators (CI), relevant for this study. The training has 
been provided to 20 participants. The training has been 

provided on the jetty near the monitoring vessel 
prepared for the EO1 survey, in parked position in 
Shengjin harbour, where all elements of laboratory 
work and marine survey were shown in practical terms: 
COVID-19 restrictions not allowed us to have people 
on-board, so we have organized a half day Workshop 
Meeting in a classroom, respecting all the rules required 
for the prevention of COVID (social distancing, mask, 
ventilated room, etc.); 

 Support the development of the National Monitoring 
Program in Albania; 

 Provide data to be integrated within a database at 
national and regional level. 

The project has been planned with two phases, using Gantt 
diagrams. Phase I was the planning of all operations. Phase 
II encompasses the realization of all field surveys activities 
and the development of GIS maps. Both GANTT diagrams 
are attached as Annex 014. 

Notes on the realization of the field mission 

The team has faced great organizational and logistical 
difficulties caused by the pandemic of COVID-19 and by the 
rough sea due to meteorological conditions, which delayed 
and blocked many times the start of the field activities. 
Finally, during the period from 9 October 2020 to 29 October 
2020, the Italo-Albanian working team was able to carry out 
the survey of Patok-Rodoni Bay. 
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3 STUDY AREA GENERAL DESCRIPTION 
 

Cape Rodoni, located about 30 km north of Durres and 
30 km south of the border between Albania and 
Montenegro, separates the Lalzi bay in two parts. The 
northern part, also named as Rodoni Bay, includes the 
Patok Lagoon and the Mati river north of the lagoon. The 

southern part, usually named Lalzi bay, is a long sandy 
beach of about 18 km (Figure 1). 

 

 

Figure 1. Study area: Lalzi bay, Rodoni cape, Rodoni Bay and Patok lagoon (from GMap) 

3.1 Geomorphology of the coast 

This part of the coast of Albania is characterized by an 
accumulative sandy coastline. The general landscape is a 
coastal plain, except the hill chain along Rodoni Cape that 
separates Erzen watershed from Ishmi river. The highest top 
hill reaches 223 m in Likmetaj. The high dynamics of the 
coastline is a characteristic and it is more emphasized in 
northern part of Erzen delta, from Rrushkull to Shen Pjetri 
beach. The sandy beaches have been continuously 
narrowed, due to the strong erosion in the coast and the 
change occurred in the upper part of the river (dam). About 
25–30 years ago the beach was 150–200 m wide; currently it 
is reduced to 10–30 m and even 2–5 m in some sectors. 
Former sand dunes, up to 100 m wide and 2–5 m high, 
have disappeared in some parts. This strong erosion can 
be evidenced even nowadays from the position of military 
bunkers in the water. 

3.2 Geomorphology of the bay 

The bay, nearby the coast, presents many little and big 
underwater hazards (ghost fishing nets, wrecks, old fishing 

poles, etc.). These submerged obstacles have been 
detected during our geomorphological survey and they 
became issues for navigation along and near the coast. The 
maximum depth of the bay is around 30 m, diminishing 
regularly towards the coast. The southern part of the bay is 
deeper than the eastern part. These depths come closer to 
each other and with the coast in the region of the Mati 
mouth. The seabed within the survey area is completely 
silty and sandy, all homogeneous and flat without 
particular pre-coralligenous or coralligenous habitats.  

3.3 Climate, winds and swell 

Along the coast of Albania, the climate is Mediterranean 
with mild, rainy winters and hot, sunny summers. 

The Lalzi bay is protected from southern and eastern winds. 
The western and north-western winds sometimes cause 
rough sea with a swell of maximum 2 m during strong 
storms. The best place for anchoring is located 2.5 miles 
east of Skanderbeg cape, with depth of about 20 m. A new 
bathymetric map has been prepared during the project. 
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3.4 Hydrographic system  
(Ishmi and Mati rivers, Patok lagoon)  

The two rivers and the lagoons have a strong influence on 
the shape of the coast and the sea bottom, as the rivers 
mouths change often their position and can feed 
alternatively the sea or the lagoon located between them. 
The movements of the rivers mouths create an instability of 
the coast with successive erosion and accretion periods, 
making the coastal area less safe for boats navigation or 
mooring. Ishmi river flows in the eastern part of the 
Skanderbeg bay and is not navigable (shallow waters). The 
river mouth is about 40 m wide with a depth of 0.5 to 1 m. 
The river used to flow into the entrance of Patok swamp by 
forming a side strap that had a tendency to join with the belt 
created from the Mati river by closing completely Patok 
lagoon. Nowadays, it flows 2.2 miles southwest of the old 
mouth and there is no water in between the new mouth and 
the old riverbed. Ishmi river has been regulated in its higher 
part (dam) and delivers to the sea approximately 1.1 million 
m3 of solid materials every year, with an offshore extension 
of the sediment deposit up to 5.4 nautical miles. Recently, 
Ishmi river has created an accumulation of sediment 
oriented south-north toward the mouth of the Mati river 
and in the front of Patok lagoon, created a new (temporary) 
lagoon. This could be the result of more erosion in the 
watershed with the cutting of trees and changes of land use. 
Patok lagoon appears to be a recent creation as the initial 
bay was about 4 to 5 meters depth with a jetty for docking 
for small tonnage vessels. With the extension of the sand 
bars at the mouth of the two rivers Mati and Ishmi, the Patok 
lagoon was separated from the sea., and is connected to 
the sea by a temporary opening. The bed of the lagoon is 
loess and there are grown various plants. They are used for 
fish hunting. 

3.5 Lalzi Bay coastal and marine habitats  
and biodiversity 

A survey has been conducted in order to identify the coastal 
habitats of Lalzi Bay (UNDP, 2014), south of Rodoni Cape. 
Two main types of habitats were recorded: 

 Rrushkulli – Hamallaj (about 12.86 km2), extending 
between Erzeni delta and Tarini torrent, with a length of 
about 10 km along the sea, is a Managed Natural 
Reserve. Bishtaraka wetland (1.55 km2) is almost in the 

middle of the area, about 3 km northern from Erzeni 
delta; it is a swamp of about 1.6 km long and 750 m 
wide, with two main parts: Bishtaraka lagoon or Godulla 
lake (Rrushkulli, 0.9 km2) and Godulla marsh (Hamallaj, 
0.65 km2). The area has been identified as Important 
Bird Area (IBA) for over 10,000 wintering waterbirds; 

 Shen Pjetri beach, with a forest and sandy dunes and 
beach, belongs geographically to Lalzi bay. The zone is 
under the administration of Ishmi municipality (Durresi 
district). A beach zone of 100 m long and 20 m wide, 
formed under the accumulative process of sea waves, 
conserved yet virgin, belongs to natural monuments 
(geo-monuments). 

A recent investigation of the flora and vegetation of this 
coastal area (Kashta et al. 2010) has recorded about 330 
species of vascular plants, with about 15 rare or 
endangered species, found mainly on the dunes. Sandy 
dunes and beaches from Rrushkulli to Shen Pjetri represent 
the most sensitive natural habitats. They are mainly 
inhabited by Ammophila arenaria, Cakile maritima, 
Echinophora spinosa, Elymus farctus, Eryngium maritimum, 
Euphorbia paralias, Euphorbia pieplis, Limbarda crithmoides, 
Medicago marina, Alkanna tinctoria, Pancratium maritimum, 
Salsola kali, Sporobolus pungens, Xanthium strumarium, 
Otanthus maritimus, etc. In more stable dunes, fragments 
of forests or shrubs grow up, dominated by Junimerus 
oxycedrus ssp. macrocarpa, alternated by a narrow belt of 
Mediterranean pines (Pinus pinaster, P. halepensis, and 
rarely P. pinea), cultivated 40–50 years ago.  

The data about marine fauna of Lalzi bay are limited. About 
90 species of macro-benthic fauna have been reported 
(Beqiraj, 2006-b), mostly molluscs, but also bryozoans, 
crustaceans and polychaetes. Many species, especially 
gastropods and bivalves belong to the National Red List 
that includes a total of 77 species from this area (Lalzi Bay – 
Rodoni Cape – Rodoni Bay), as well as 28 species of 
international concern). The area of Lalzi is mentioned also 
for fishes with an important fishing activity. A list of 58 
species was identified by Haxhiu & Halimi (2006) for both 
Patok and Lalzi coastal areas.  

Concerning fishes, the most common in the fishery stocks 
are the following: common stingray, angel-shark, spotted 
torpedo, annular sea bream, Atlantic horse mackerel, leer-
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fish, red mullet and Mediterranean killifish (Haxhiu & Halimi, 
2006; UNDP Rep., 2014).  

From about 25 recorded species of reptiles, two species of 
sea turtles (Caretta caretta and Chelonia mydas), are 
mentioned as regular visitors (Haxhiu & Halimi, 2006; UNDP 
Rep., 2014). 

A report on marine mammals, (Rakaj, in Tekke, 1996) 
indicates that in 1996, the common cachalot or the dentate 
sperm whale (Physeter catodon sin. Physeter macrocephalus) 
passed through Lalzi bay, while the Monk seals (Monachus 
monachus) were regularly observed there. Moreover, it is 
recorded that the marine waters of Lalzi bay are often 
visited by dolphins (Delphinus delphis and Tursiops 
truncatus). According to information from local fishermen, 
the beak whale (Ziphius cavirostris) has been visiting the 
marine waters in Lalzi. 

3.6 Geological formations, landscapes  
and flora of Cape Rodonit 

The Cape of Rodoni (Kepi i Rodonit or Kepi i Skenderbeut) 
is a spectacular strip of land entering the Adriatic Sea. It is 
the outermost peninsula of Albania at north of Durres 
(Figure 2). 

The cape is a geological formation of Miocene sandstone-
clay banks, strongly eroded and generally barren. 
Numerous fossils can be found, in particular in the 
Tortonian layers. Rodoni cape is well known for its vertical 
steep cliffs, named “falesia”. These geological formations 
are especially evident in the northern part of the cape, 
where they have been proclaimed as National Geo-
Monument (Figure 3). 

The coastal area includes a very poor vegetation 
dominated by Crithmum maritimum, Elymus pycnanthus, 
etc. grows up in some segments. Over this narrow stage, 
only 3–4 m above sea level, starts another stage dominated 
by Mediterranean maquis and somewhere by Quercus 
pubescens. The most commune species of this type of 
vegetation are: strawberry tree (Arbutus unedo), tree heath 
(Erica arborea), Spanish broom (Spartium junceum), myrtle 
(Myrtus communis), mastic (Pistacia lentiscus), phillyrea 
(Phyllirea angustifolia), laurel (Laurus nobilis), cistus (Cistus 
incanus and C. salvifolius), prickly juniper (Juniperus 

oxycedrus), blackberry (Rubus fruticosus) and holm oak 
(Quercus ilex). 

Close to the sea, on sand or gravel, grow some other species 
like prickly saltwort (Salsola kali), yellow hornpoppy 
(Glaucium flavum), common sea-lavender (Limonium 
vulgare), golden samphire (Limbarda crithmoides), 
cottonweed plant (Otanthus maritimus), etc.  

Additional details, from literature related to the area, such 
as Haxhiu & Halimi, 2006 and UNDP Report of 2014, exist as 
well as additional information on the geology in Annexes 
015 and 016. 
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Figure 2. Aerial view of Rodoni cape (Photo: Darli Preza, http://www.panoramio.com/photo/55048799) 

 

 

Figure 3. Cliffs in the northern part of Rodoni cape (Photo: L. Kashta, 2014) 
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4 MATERIALS AND METHODS 

 

All research activities, such as sampling, storage, analyses 
and taxonomic and marine litter and pollution 
classifications, have been realized taking into account the 
Term of Reference’s indications. They are therefore in line 
with the IMAP methodology as agreed by the Contracting 
Parties to the Barcelona Convention. 

The main purpose of the project is to complement the 
existing knowledge on the state of marine environment in 
Albania by focussing on a specific area, the Patok-Rodoni 
bay. Albania has no national baseline for the marine 
environment and this project has been developed in order 
to create this first important baseline in the Patok-Rodoni 
bay. The long-term purpose is to identify and propose some 
of the permanent stations of the national monitoring 
system and to train the national staff to the understanding 
of IMAP Ecological Objectives (EO) process and on agreed 
upon or Candidate Indicators. 

In this section, equipment that was used for the support of 
field survey mission is shortly described (Table 1, 2) and the 

specific equipment, methodologies and protocols related 
to each Ecological Objectives will be described at the 
beginning of each section (ref. Methodology). 

The study of a specific area includes different spatial levels 
of activities, all being inter-related: 

 A general survey of the area looking for bathymetric, 
geomorphologic, and hydrological main characteristics; 

 Linear and/or area survey, including transect and 
quadrats, looking for more detailed elements of 
biodiversity presence or coverage; 

 Punctual sampling for specific parameters. 

For all these, positioning is essential for preparing maps 
and developing a GIS based system.  

More information available in Annex 018 – Material & 
Methods – Equipment – Instrumentation. 

 

Table 1. Means of transport, sea and land 

Equipment  Purpose Specifications 

Vessel 
Support bathymetric, geomorphological and hydrological surveys
Support micro plastic surveys 
SBES and SSS surveys 

Pilot boat, 12 tons, 10.8 m length and 3,47 maximum 
width 

Speed boat Sampling, diving 5 m length, 90 hp outboard engine 

4x4 car Coastal access for survey and sampling Ford Ranger 2500 with a flatbed 
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Table 2. The list of equipment and methods used for each Ecological Objective (EO) and Common Indicators (CI)  

EO/CI Equipment Method for analysis 

EO1 
Positioning, Bathymetry 
Hydrography 
Geomorphology 
Mappping 

 Side Scan Sonar – SSS 
 Navigation equipment and positioning DGPS system STONEX 

S990A with ATLAS satellite centimeter correction 
 Single Beam Echo-Sounder SBES for Depth sounder recorder 

(ODOM Hydrotrac hydrographic) with inertial sensor Motion 
Reference Unit (MRU) for angular and heading corrections 
(model Teledyne MARHS) 

 Geomorphological survey of the seabed was performed with 
Tritech SeaKing Towfish (frequency325 Khz)  

 ROV Gladius Mini model from CHASING equipped with a 4k / 12 
MP UltraHD camera, two 1200 lumen front lights, with 
positioning system UBSL (Ultra Short Baseline System) model 
LinkQuest Inc. TrackLink 1500 MA 

Hypack 2019 software 
PC acquisition PC and management by the Hypack 2019 
software.  
Bathymetric data acquired simultaneously using "Nettuno 
2", software produced by Geocoste Snc, 
Ref.:  
IMAP Common Indicator Guidance Facts Sheets 
(Biodiversity and Fisheries): UNEP(DEPI)/MED 
WG.444/6/Rev.1 

Mapping benthic habitats All previous equipment plus diving equipment using NOTROX – line 
inersept transects LIT, point intercept transect PIT, quadrats, photos, 
videos 
Scientific Diving Operators (OSS) with Advanced European Scientific 
Diver Certification by AIOSS (Italian Association of Scientific Divers), 

Peres Picard classification of Mediterranean biocenosis 
Standard IMAP methodology 
Ref.: 
IMAP Common Indicator Guidance Facts Sheets 
(Biodiversity and Fisheries): UNEP(DEPI)/MED 
WG.444/6/Rev.1 

Sediment sampling  Van Veen Grab of 25 liters Laboratory standard analysis following IMAP 
recommendations 
Ref.: 
IMAP Common Indicator Guidance Facts Sheets 
(Biodiversity and Fisheries): UNEP(DEPI)/MED 
WG.444/6/Rev.1 

Marine species such as marine 
mammals, birds and turtles 

Litterature review, interviews of fishermen and filed observations Ref.: 
IMAP Common Indicator Guidance Facts Sheets 
(Biodiversity and Fisheries): UNEP(DEPI)/MED 
WG.444/6/Rev.1 

EO2 
Non indigenous species  

ROV, diving surveys, photos and videos 
Sediment samples 

Laboratory standards recognition of species following 
IMAP recommendations 
Ref.: 
IMAP Common Indicator Guidance Facts Sheets 
(Biodiversity and Fisheries): UNEP(DEPI)/MED 
WG.444/6/Rev.1 

EO3  
Fisheries 

Underwater observation and visualization with cameras, scientific 
divers and ROVs; 
Literature review 
Fish market data 
Interview of local fishermen and professional buyers sellers  

Ref.: 
IMAP Common Indicator Guidance Facts Sheets 
(Biodiversity and Fisheries): UNEP(DEPI)/MED 
WG.444/6/Rev.1 

EO5 Eutrophication and other 
parameters: temperature, 
salinity, density 
Conductivity, transparency, 
turbidity, dissolved oxygen 
phosphate, total phosphorus, 
nitrates, nitrites, ammonia, total 
nitrogen, ortho-silicates and 
chlorophyll a 
CI 13 

Measurement of sampling by means of the WTW 340 I Multimeter 
Sechi disk for transparency 
WTW Turb 430i 
DO Probe 
Water sampler bottle: Kemmerer and Niskin 
Chlorophyll “a”samples were stored in black non-transparent PTFE 
bottles 
Van Veen grab sampler for sediment 
CTD Multi-parametric probe model YSI 6600 V2 Probe 

ISO standards 5667 for water analysis 
Standard Methods for the Examination of Water and 
Wastewater, 23th edition, 2017 of the American Public 
Health Association (APHA/AWWA, 2017) 
WTW Photolab 7600 UV-VIS Spectrophotometer 
Laboratory standard analysis following IMAP 
recommendations 
Ref.: 
IMAP Guidance fact sheets UNEP/MED WG.467/5 
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EO/CI Equipment Method for analysis 

CI 14 Monitoring Guidelines/Protocols for sampling and sample 
preservation of seawater for the analysis of CI13 and C14: 
concentration of key nutrients and chlorophyll a: 
UNEP/MED WG.482/5 
Monitoring Guidelines/Protocols for Determination of 
Concentration of Key nutrients in Seawater – Nitrogen 
Compounds: UNEP/MED WG.482/8 
Monitoring Guidelines/Protocols for Determination of 
Concentration of Key Nutrients in Seawater – Phosphorous 
and Silica Compounds: UNEP/MED WG.482/9 
Monitoring Guidelines/Protocols for Determination of 
Chlorophyll a in Seawater: UNEP/MED WG.482/10 

EO7 Hydrography 
CI 15 

See EO1 Réf: 
IMAP Common Indicator Guidance Facts Sheets (Coast 
and Hydrography): UNEP(DEPI)/MED WG.444/7 
Monitoring Guidelines/Protocols for Determination of 
Hydrographical Physical Parameters: UNEP/MED 
WG.482/6 
Monitoring Guidelines/Protocols for Determination of 
Hydrographical Chemical Parameters: UNEP/MED 
WG.482/7 

E09 Contaminants 
CI 17 
CI 18 
  

BIOTA & SEDIMENTS:  
- Trace/Heavy Metals (TM): Total mercury (HgT), Cadmium (Cd) and 
Lead (Pb) 
- Organochlorinated compounds (PCBs, Hexachlorobenzene, Lindane 
and ∑DDTs) 
- Polycyclic aromatic hydrocarbons (US EPA 16 PAHs Compounds) 
SPECIFIC FOR BIOTA 
Lipid content, flesh fresh/dry weight ratio for normalization purpose 
SPECIFIC FOR SEDIMENTS:  
- Aluminium (Al), Total Organic Carbon (TOC) in the < 2 mm particle 
size fraction for normalization purpose for TM and OCs, respectively. 
The < 63 μm 
sediment fraction is recommended to be complementary for metals 
- Lyophilisation ratio (dry/wet sediment ratio) 

To fully comply with IMAP requirements, contaminants 
should be selected in accordance with UNEP (DEPI)/MED 
WG.444/5, Directive 2000/60/EC, EC Regulation 853/2004 
and 1881/2006. 
Ref.: 
IMAP Guidance fact sheets UNEP/MED WG.467/5 
Monitoring Guidelines/Protocols for Sampling and Sample 
Preservation of Sediment for IMAP Common 
Indicator 17: Heavy and Trace Elements and Organic 
Contaminant: UNEP/MED WG.482/11 
Monitoring Guidelines/Protocols for Sample Preparation 
and Analysis of Sediment for IMAP Common Indicator 
17: Heavy and Trace Elements and Organic Contaminants: 
UNEP/MED WG.482/11 
Monitoring Guidelines/Protocols for Sample Preparation 
and Analysis of Marine Biota for IMAP Common 
Indicator 17: Heavy and Trace Elements and Organic 
Contaminants: UNEP/MED WG.482/14 
Monitoring Guidelines/Protocols for Sampling and Sample 
Preservation of Seawater for IMAP Common Indicator 17: 
Heavy and Trace Elements and Organic Contaminants: 
UNEP/MED WG.482/15 
Monitoring Guidelines/Protocols for Sample Preparation 
and Analysis of Seawater for IMAP Common Indicator 
17: Heavy and Trace Elements and Organic Contaminants: 
UNEP/MED WG.482/16 

E10 Marine litter Line intercept transect, coastal surveys and diving surveys 
ROV surveys 
Manta trawl net 

IMAP standards 
Ref.: 
IMAP Guidance fact sheets UNEP/MED WG.467/5 
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Figure 4. Some of the equipment used during the survey 
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5 ECOLOGICAL OBJECTIVES AND INDICATORS 
 

In the context of the Barcelona Convention (BC), the 
Integrated Monitoring and Assessment Programme (IMAP) 
has been adopted in 2016 (Decision IG.22/7). For each 
specific Ecological Objectives (EO), Common Indicators 
and Candidate Indicators (under development) have been 
identified. A Common Indicator is an indicator that 
summarizes data into a simple, standardized, and 
communicable figure and is ideally applicable in the whole 
Mediterranean basin, or at least on the level of sub-regions, 
and is monitored by all Contracting Parties. A common 
indicator is able to give an indication of the degree of threat 
or change in the marine ecosystem and can deliver valuable 
information to decision makers. Candidate indicators are 
indicators which still have many outstanding issues 
regarding their monitoring and assessment and therefore 
are recommended to be monitored in the initial phase of 
IMAP on a pilot and voluntary basis.  

The Common and Candidate Indicators (under 
development) agreed upon, which are at the core of IMAP, 
are described with their results in the following sections.  

5.1 EO1 – Biodiversity (Habitat and species) 

The investigations for the IMAP EO1 Ecological Objective 
aim to study and evaluate biological diversity according to 
many aspects. Biological diversity must be maintained or 
even improved. The quality and presence of coastal and 
marine habitats and the distribution and abundance of 
coastal and marine species must be in line with the 
prevailing physiographic, hydrographic, geographic and 
climatic conditions. 

For EO1 Biodiversity (habitats and species) the list of 
common indicators is as follow: 

1. Habitat distributional range (EO1) to also consider 
habitat extent as a relevant attribute;  

2. Condition of the habitat’s typical species and 
communities (EO1);  

3. Species distributional range (EO1 related to marine 
mammals, seabirds, marine reptiles);  

4. Population abundance of selected species (EO1, related 
to marine mammals, seabirds, marine reptiles);  

5. Population demographic characteristics (EO1, e.g. body 
size or age class structure, sex ratio, fecundity rates, 
survival/mortality rates related to marine mammals, 
seabirds, marine reptiles). 

Other indicators feeding the assessment of EO1: 

 Bycatch of vulnerable and non-target species (EO1 and 
EO3); 

 Location and extent of the habitats impacted directly by 
hydrographic alterations (EO7) to also feed the 
assessment of EO1 on habitat extent;  

 Length of coastline subject to physical disturbance due 
to the influence of man-made structures (EO8) to also 
feed the assessment of EO1 on habitat extent. 

5.1.1 Common Indicator 1:  
Habitat distributional range 

5.1.1.1 EO1-CI1 – Background Information 

Marine habitats are generally defined by physical features 
and characteristic species. Nonetheless, habitat types are 
not clearly distinct regions with clear boundaries in nature. 
Benthic habitats are considered as important drivers of 
diversity and therefore the modification or loss of habitats 
are considered as serious threat to marine ecosystems. Due 
to heterogeneity of habitats and limited available data, the 
monitoring of habitat status is a great challenge for 
ecological assessment programs. Monitoring, developing 
indicators, reporting on the state, trends and pressures on 
biodiversity and related issues are required under several 
policies and legislations. This assessment presents a brief 
overview of the habitat distributional range and condition 
of the habitat’s typical species and communities based on 
published data issued from recent or on-going research 
projects/studies. It will enable the identification of the 
progress elaborated towards the achievement of targets 
adopted regarding relatively known the habitat types. 
Habitat types and parameters to be monitored are subject 
to revision as further knowledge and baseline data 
becomes available, on the basis of a risk-based approach. 
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5.1.1.2 EO1-CI1 – Methodology  

The presence and the distribution of the different habitats 
of the Patok-Rodoni bay study area have been defined by 
combining both the interpretation of the sonograms 
obtained from the Side Scan Sonar (SSS) surveys, both the 
observations and data collected during scientific dives, 
integrating the missing information through the analysis of 
orthophoto-satellites. The total map, as the result of 
sonograms mosaic, and the general map of the biocenosis 
/facies/ bionomic associations identified in the study area 
are provided. All the maps are available and easily 
accessible in the GIS based system realized as total result of 
all the surveys and scientific activities applied during the 
project. The bathymetric map of the surveyed area of 
Patok-Rodoni bay, showing the isobaths revealed with a 
frequency of 0.5 m, is also provided.  

The entire coastal zone was littered with nets, aquaculture 
facilities and old fixed fishing systems and wood poles 
(some pictures are provided in Annex 009), consequently 
the whole surface of the area has not been covered near the 
coast due to risk for the boat and equipment too (during 
one of the last geomorphological survey the team lost and 
broke the SSS).  

All the maps have been included in the GIS and are 
available in high quality PDF as Annexes 001, 002, 003, 004, 
005 and 006, including the following (Figure 5 a, b, c):  

 Sonograms Mosaic Map;  

 Stations and bionomics maps; and  

 Bathymetric map. 

 

Figure 5. a) Sonograms Mosaic Map, b) Stations and bionomics maps, and c) Bathymetric map. 
(The pictures above are reported here in low quality, but in the dedicated Annexes 001, 002, 003, 004, 005 and 006 are in high resolution.) 

5.1.1.3 EO1-CI1 – Results 

Spatial distribution of habitats 

A detailed description of the different habitats and the 
organisms present in the study area is provided. The 
differentiation and characterization of habitats was 
performed by associating the recovery of all previous 
studies performed in the area with the observations and 
data obtained during both scientific dives (underwater 
bionomic LIT transects, photo interpretation with 
underwater bionomic squares and video-photographic 
investigations, visual census, benthic census, ROV, etc.) of 
the project. 
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Important Marine Habitats of Rodoni Cape 

A. Mediolittoral Stage  

A.1. Biocenosis of mediolittoral coarse detritic bottoms 

Facies with banks of dead leaves of Posidonia oceanica and other 

phanerogams 

At ecological aspect, these banks (Figure 6) constitute the 
basis for a specific trophic network, characterized by the 
presence of many isopod crustaceans. At sedimentary 
aspect, this facies, especially when it is well represented, 
constitutes a most effective natural protection for the 
beach against erosion. These banks are not well represented 
in the whole area. On the shore of the northern side, in few 
places only, dead leaves of seagrasses, manly that of 
Cymodocea nodosa, forms banks of 30 cm high. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. SIN: Facies with banks of dead leaves of Posidonia oceanica at the western side of Rodoni Cape (Photo: S. Beqiraj, 2014) – DX: Facies 
banks with dead leaves of Cymodocea nodosa at of the northern side of Rodoni Cape (Photo: L. Kashta, 2012) 

Mediolittoaral Stage – Rocky Reefs 

One of the most characteristic features of the western side 
of the Rodoni Cape is the presence of rocky reefs. These 
habitats are biological hot spots and provide a home for a 
large variety of algae and animals such as sponges, sea 
urchins, limpets, sea squirts, lobsters and fishes. Reefs are 
found where rocks occur above or below the waterline. 

The coastline of the northern side differs greatly from that 
of the western side. In some places the shore is sandy and 
in others with boulders. The seabed is mostly sandy or silts; 
rocky reefs are totally lacking in the area. The coast in 
general is lower, but intersected by slopes in some parts 
where large conglomerate rocks with fossil molluscs extent. 

A.2. Biocenosis of the lower mediolittoral rock 

Association with Fucus virsoides 

The association Fucetum virsoidis that developed on the 
mid-littoral rocky shores from Albania to the northern 
Adriatic is thought to be a relict of the Paratethys basin. 
Being a pre-Messinian relict, this association is extremely 
important from the natural heritage point of view. This 
association is included in the Reference List of Habitat 
Types in the National Inventories of Natural Sites of 
Conservation Interest (document UNEP-OCA-MED WG. 167/ 
2000). The characteristic species of this association is the 
brown alga Fucus virsoides. This is the only Fucus 
population native in the Mediterranean, with restricted 
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distribution mainly to the Central and Northern Adriatic and 
only in few sites in the Southern Adriatic. This brown alga, 
an emblem species of the Adriatic Sea, is recorded in few 
localities along the Albanian Adriatic coast (Rodoni Cape, 
Porto Romano, Spille and Triport). In Rodoni it grows in 
western side of the Cape (Figure 7). 

Association with Ulva compressa 

This association is characteristic for the northern side on 
hard substrates of boulders and rocks and can 
distinguished better at low tide (Figure 8) In some places 
this species is associated with Bangia fusco purpurea which 
grows mostly in spring time. 

 

Figure 7. Rocky reefs at low tide in western side of Rodoni Cape (Photo: L. Kashta, 2014) 

 

 

Figure 8. Association with Fucus virsoides in intertidal rocky reefs in the western coast of Rodoni Cape (Photo: S. Beqiraj, 2014) 
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B. Infra-littoral stage 

Biocenosis of infra-littoral algae 

This biocenosis includes brown, red, and green macro-
algae, which are important primary producers and, like 
seagrasses, these species provide food, substrate and 
shelter for a wide variety of animals. Different associations 
are present on the shallow hard substrata of the area, 
especially at the Lalzi Bay side. The most important group 
is that of the brown algae Cystoseira spp., which, in some 
places, form the so f called “fucal orests” because they are 
considered as habitat formers. 

Association with Cystoseira amentacea 

This association is located in the first meter of the infra-
littoral (usually from 20 to 50 cm depth) and creates belts in 
the photophilic biotopes (Figure 9), where there is a strong 
wave action and the rocky substratum is sub-vertical. 

Cystoseira amentacea is an indicator of the upper limit of 
the infra-littoral stage and represents a threatened species 

(after Barcelona Convention, Annex II). This association, 
including many strata, is characterized by high species 
richness; it shelters epibiont organisms and other benthic 
organisms mainly belonging to the algae, polychaetes, 
molluscs and crustaceans. Other habitat forming species 
recorded in the area are: Cystoseira barbata, Cystoseira 
crinita, Cystoseira compressa and Sargasum vulgare, which 
in some places have created the “fucal forests” (Figure 10). 
Among photophilic algae that grow on shallow water in 
Rodoni Cape the most common are: Padina pavonica, 
Cystoseira barbata, C. compressa, C. crinita, Acetabularia 
acetabulum, Anadiomene stellata, Chondrophycus papillosus, 
Laurencia obtuse, Jania rubens var. rubens, etc. 

On the northern side, which seems to be impacted by the 
polluted waters of Ishmi river, this biocenosis presents a 
different aspect. In hard bottoms one can clearly 
distinguish the development of algal communities 
dominated by Ulva spp., Hypnea musciformis or Cystoseira 
compressa that, to some extent, pollution tolerant. 

 

 

Figure 9. Association with Cystoseira amentacea on rocky reefs (Photo: S. Beqiraj, 2014) 
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Figure 10. Fucal forest in shallow water (Photo: L. Kashta, 2014) 

C. Biocenosis of Posidonia oceanica meadows 

The results obtained for each descriptor of the P. oceanica 
meadows are presented as explained in the section about 
materials and methods applied in this study. The 
characterization of the P. oceanica meadow was carried out 
only for the South-Western site of Rodoni Cape, as on the 
North-Eastern side only scattered bushes of the seagrass 
were observed during the investigations. The underwater 
paths made by divers during the investigations are shown 
in the GIS maps (Annexes 001, 002, 003, 004, 005 and 006 
and GIS archive).  

Structural descriptors have been described at 3 different 
stations (A, B, and C), respectively at the depth of –2.8 m 
(Figure 11); –3,4 m (Figure 12) and –4.6 m (Figure 13). 

Regarding the characterization of the substrate, following 
an underwater linear transect with direction 270°N, the 
analysis of the underwater pictures, show a sandy bottom 
with small rocks covered by Chondrilla nucula (Figure 14) 
forming spots of ten of square centimetres and isolated 
tufts of Cymodocea nodosa (Figure 15) up to –2 m in depth. 
Going on, along the transect, the investigations have 
highlighted isolated bushes of Posidonia oceanica on matte 

in shallow water (up to –2.3 m in depth) (Figure 16) and a 
fragmented P. oceanica meadow which grows on a 
muddy-sandy bottom. 

According to the classification of the P. oceanica density 
on the basis of number of shoots per m2 (UNEP/MAP-
SPA/RAC, 2015), the meadow is generally dense with an 
average value of total density of 583.33 shoots/m2, while 
according to the classification suggested by Regione 
Liguria (Gambi and Dappiano, 2003), the meadow seems 
to be not in a satisfying state of preservation at the upper 
site (St. A), and to be in a satisfying state of conservation 
in the other stations (Table 6).       
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Figure 11. Site A: depth –2.8 m 

 
Figure 12. Site B: depth –3.4 m 

 
Figure 13. Site C: depth 4.6 m 



Results of Marine Survey: October 2020 – Patok-Rodoni bay, Albania 

25 

 
Figure 14. Sandy bottom with small rocks covered by Chondrilla nucula 

 
Figure 15. Bottom with isolated tufts of Cymodocea nodosa 

 
Figure 16. Isolated bush of P. oceanica upon matte in shallow water (up to –2.3 m in depth) 



  

26 

The upper limit of the meadow is observed in –2.5 m in 
depth with the presence of the first bushes upon matte. 
Further on at the depth of –2.8 m, the meadow becomes 
slightly more dense (about 60.93%) (Table 3), but still 
organized in bushes. Following constantly the direction 
270°N, after 30 minutes, at the depth of –3.4 m, the bottom 
turns into sand and P. oceanica tend to develop a dense 

meadow upon matte with a percentage cover according to 
the 72.43% (Figure 17). About 480 meters from the coast, 
the bottom becomes sandy, the visibility scarce (no more 
than –5 m) and the meadow denser, with many erosion 
signs, sandy spots and dead matte areas, probably sign of 
fisheries activities. The investigation has been concluded at 
the 57° minute and at 720 m from the coastline. 

Table 3. (ST), © (DPT), Density (shoots/m2), classification state of preservation of the meadow  
according to UNEP/MAP-SPA/RAC, 2015 and Gambi and Dappiano (2003) 

ST DPT (m) Density (shoots/m2) UNEP/MAP-SPA/RAC, 2015 Classification Gambi e Dappiano, 2003 

A 2.8 531.25 Level II: dense meadow Not satisfying preservation 

B 3.4 606.25 Level II: dense meadow Satisfying preservation 

C 4.6 612.5 Level II: dense meadow Satisfying preservation 

 

 

Figure 17. Dense P. oceanica meadow upon matte 

Percentage cover 

From the analysis of the percentage cover, obtained 
correcting the value observed in situ and corrected by the 
correction coefficient (R corrected = R + R (100 – R)/100), the 
analysis showed an average value of 69.45% of the covered 
surface. The covering becomes denser going towards the 
open sea, matching with the growing depth and the 
presence of sandy bottom with dense areas of dead matte 
(Table 4).  

The CI index defines a good state of preservation of the 
meadow except the shallower station A at –2.8 m depth. 

Shoot density 

According to the percentage cover, also the shoot density 
of P. oceanica per surface unit (1 m2) increases while 
increase the depth, with an average value ranging from 
531.25 shoots/m2 at the station A at the depth of –2.8 m, 
to 606.25 shoots/m2 at the station B at the depth of –3.4 m, 
up to a density of 612.5 shoots/m2 at the station C at the 
depth of –4.6 m (Table 5) (Graphic 1).  
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Table 4. Station (ST), Depth (DPT), Coverage% in situ (CO%), Corrected Coverage% (CO% correct), 
% dead matte and CI index (Moreno et al. 2001) 

ST. DPT  CO% R corrected % dead matte CI Index 

A 2.8 37.5% 60.93% 35% 0.64 = moderate state of preservation  

B 3.4 47.5% 72.43 30% 0.71 = good state of preservation 

C 4.6 50% 75 20% 0.79 = good state of preservation 

 

Table 5. Site (ST), Depth (DPT), Number of quadrats (N°), Density (shoots/m2) 

Stations DPT Quadrat Density (leaf bundles/m2) 

ST. A 

2,8 1 600 

2,8 1 468,75 

2,8 1 525 

ST. B 

3,4 2 500 

3,4 2 725 

3,4 2 593,75 

ST. C 

4,6 3 481,25 

4,6 3 700 

4,6 3 656,25 
 

 

Graphic 1. Average density (number of shoots of P. oceanica/m2) at the three stations (St. A, B, C) 
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Morphometric analysis 

According to the results of morphometric analysis, the 
average number of leaves per shoot was measured at all 
stations (Table 7, 8, Graphic 2) and its range is between a 
minimum of 5.7 ± 1,53 recorded at station A, to a maximum 
value of 7 ± 1.00 at station C. Regarding leaves length 
values, they ranged between and 18.6 ± 3.4 cm at station 

A and 22.2 ± 3.7 cm station C. Regarding leaves width 
values, they ranged between and 8.2 ± 1.1 mm at station A 
and 9.1 ± 0,9 mm at station C. About the Coefficient A the 
values are very low, with a maximum of 15% at station A 
and a minimum of 5% at station C (Table 7, 8). 

Table 6. Number of leaves per bundle was measured at all stations 

 N. of leaves/shoot Average of leaf length (cm) Average of leaf width (mm) Coefficient A 

ST.A 6.67 ± 1.53 18.6 ± 3.4 8.2 ± 1.1 0.15 

ST.B 5.67 ± 1.53 20.9 ± 2.9 8.8 ± 0.9 0.13 

ST.C 7.00 ± 1.00 22.2 ± 3.7 9.1 ± 0.9 0.05 

 

 

Graphic 2. Average length and width of adult, intermediate and juvenile leaves respectively in the stations A, B and C 
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Table 7. Results of the morphometric analysis 

ST. Variable Value 

ST. A 

Average number of leaves 6.7/shoot 

Average number of adult and intermediate leaves 5.3/shoot 

Average number of juvenile leaves 1.3/shoot 

Average number of intermediate leaves 1.6/shoot 

Average number of adult leaves 3.6/shoot 

Average length of juvenile leaves 1.12 cm 

Average length of intermediate leaves 9.2 cm 

Average length of adult leaves 29.01 cm 

Average width of juvenile leaves 7.75 cm 

Average width of intermediate leaves 8.2 cm 

Average width of adult leaves 8.4 cm 

Coefficient A intermediate leaves 0% 

Coefficient A adult leaves 27% 

Total A coefficient 15% 

ST. B 

Average number of leaves 5.7/shoot 

Average number of adult and intermediate leaves 5/shoot 

Average number of juvenile leaves 0.6/shoot 

Average number of intermediate leaves 0.6/shoot 

Average number of adult leaves 4.3/shoot 

Average length of juvenile leaves 2.45 cm 

Average length of intermediate leaves 11.5 cm 

Average length of adult leaves 25.13 cm 

Average width of juvenile leaves 7 cm 

Average width of intermediate leaves 8.5 cm 

Average width of adult leaves 9.15 cm 

Coefficient A intermediate leaves 0% 

Coefficient A adult leaves 15% 

Total A coefficient 13% 

ST. C 

Average number of leaves 7/shoot 

Average number of adult and intermediate leaves 5.6/shoot 

Average length of juvenile leaves 1.3/shoot 

Average number of intermediate leaves 1.3/shoot 

Average number of adult leaves 4.3/shoot 

Average length of juvenile leaves 3.57 cm 

Average length of intermediate leaves 13.95 cm 

Average length of adult leaves 30.46 cm 

Average width of juvenile leaves 8.5 cm 

Average width of intermediate leaves 9.25 cm 

Average width of adult leaves 9.3 cm 

Coefficient A intermediate leaves 0% 

Coefficient A adult leaves 8% 

Total A coefficient 5% 
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D. Other seagrasses 

Besides Posidonia oceanica two other seagrasses, Zostera 
noltii and Cymodocea nodosa, have also been found in 
Rodoni area. In shallow waters (0.5 – 1 m), especially in 
the dive transects made around Cape Rodoni, there are 
identified areas covered with dense Cymodocea nodosa 
meadows, while in deeper water (2 – 3 m) this seagrass 
grow in patches among rocks. 

On the northern side, the sandy bottom is mainly covered 
by Cymodocea nodosa, which forms rare meadows and is 
developed in patches that are sometimes intersected by 
isolated shoots of Posidonia oceanica. Meadows of 
Cymodocea nodosa were also found on the most western 
point of the cape (tip of the cape), in very shallow water, but 
with low density, and invaded by the invasive green alga 
Caulerpa cylindracea (Figure 18), NIS. 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 18. Cymodocea nodosa meadow invaded by NIS Caulerpa cylindracea (Photo: L. Kashta, 2012) 
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E. Marine organisms – Soft community benthos and 
underwater bionomic surveys 

The sediment samples collected at the 4 stations (Figure 19) 
were sieved with a 1 mm mesh vacuum sieve and fixed in 
alcohol for the following analysis and classification. (Table 
8) shows the results of the taxonomic analysis performed in 
the field than in laboratory for each sampled station. 

 

 

 

 

  

 

Figure 19. Total stations and bionomic map 
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Table 8. Results of the taxonomic macro-benthos analysis  
(SpecAbundanceFM = Number of specimens observed in the sample; SpecAbundanceFD = Number of specimens per square meter) 

 

 

Communities may differ in the number of species, in 
abundance expressed as the total number of individuals or 
as the distribution of the number of specimens among the 
different species. These characteristics of the communities 
were summarized and expressed through the diversity 
indices. 

The following indices and measures of diversity were 
therefore elaborated (Table 9): 

 Species richness (S) → Corresponds to the number of 
species present in a given sample (Graphic 3). 

 Shannon Index (H’) → Expresses the overall heterogeneity, 
it increases as the equidistribution of organisms 
among species increases and increases with the 
increase of S (Graphic 4). 

 Simpson Index → Measure of diversity, expresses the 
probability of extracting two organisms that do not 
belong to the same species (Graphic 5). 

The samples called EO1-M1 and EO1-M4, collected 
respectively at –4 m and –17 m depth, showed the lower 
number of species. The only species that have a noteworthy 
number of specimens are the bivalve Donacilla cornea, at 
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the station EO1-M1 with 148 specimens per square meter, 
and Turritella tricarinata, at the station EO1-M4.  

The station EO1-M2 (–6 meters depth) exhibited the 
greatest number of species (15) when compared with the 
others, followed by the station EO1-M3 (12) at –27 meters 
depth. The only species with a noteworthy number of 
specimens is the polychaete Tubicolosus sp.2 with 155.4 
specimens per square meter.  

The station EO1-M3 exhibited two species more abundant 
in number of specimens, respectively the bivalve Spisula 
subtruncata (140.6 specimens per square meter) and the 
gastropod Turritella tricarinata (2,212.6 specimens per 
square meter). The specimens of the latter are mostly 
juvenile individuals of the species. The area of interest 
presents heterogeneous populations both in terms of 
community structure and in terms of specific diversity. 
The number of species per sample varies over a very wide 
range, with highly significant differences between the 
different stations. This variability in species richness 
translates into a correspondingly high variability in the 
Shannon heterogeneity index H’. The highest values of the 
diversity indices are recorded for the EO1-M2 station that 
also shows the highest levels of equidistribution. Despite 
the low S value, station EO1-M1 exhibits the highest 
diversity after station EO1-M2. This data underlines a 
greater equidistribution of the specimens among the 
species within the sample. The EO1-M4 station, on the other 
hand, always shows the lowest values of the processed 
diversity measures.  

Non-Indigenous-Species were not observed in the soft 
bottom macro-benthos samples analysed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 9. Results of diversity indexes calculation 

Station Species Richness (S) Shannon Index (H') Simpson Index 

EO1-M1 6 0.97 0.44 

EO1-M2 15 2.00 0.77 

EO1-M3 12 0.69 0.27 

EO1-M4 6 0.41 0.15 
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Graphic 3. Species Richness (S) at different stations  

 

Graphic 4. Shannon diversity index at different stations 

 

Graphic 5. Shannon diversity index at different stations 



Results of Marine Survey: October 2020 – Patok-Rodoni bay, Albania 

35 

F. Hard bottom communities 

Two line intercept transects have been realized. 

TRANSECT 1 

The investigation done along the first transect (direction 
0°N), showed an area characterized by the biocenosis of 
superficial muddy sands in sheltered waters (identification 
code III. 2. 3) with dominant species such as Ulva lactuca, 
Cymodocea nodosa and Sabellaria alveolata. In particular, 
on the first bathymetric range (0–1 m in depth) the seabed 
is characterized by the presence of photophilic algae (Jania 
rubens, Ulva lactuca, Caulerpa cylindracea, Cystoseira sp.) 
in addition to Cymodocea nodosa (Figure 20). Between –1 
m and –2 m in depth, seabed becomes extremely muddy 
with rocky outcrops characterized by the dominance of 
Ulva lactuca, an indicator species of eutrophic trend 
(Bianchi and Morri) (Figure 21, 22). Between –3 m and –4 
m in depth, isolated tufts of P. oceanica appear on rocks, 
with boulders covered by U. lactuca (Figure 23). Beyond –4 
m in depth, the visibility becomes scarce (maximum –2 m) 
and the seabed becomes muddy, with few species upon 
naked boulders with many specimens of sea urchins 
Arbacia lixula (Figure 24, 25). The species observed are 
listed in Table 10. 

Regarding the measurement of the percentage cover, 
results highlight that the Ulvophyceae are the most 
abundant (about 25% in average percentage), and with the 
species Ulva lactuca that reach the higher cover percentage 
(20,45 ± 4,01%) (Table 11, Graphic 6, 7). Between the taxa 
Animalia, the Polychaeta are the most represented 
(7,45±1,56%) with the polychaete Sabellaria alveolata that 
shows the higher percentage of covering with the 
7,27±2,41% (Table 11 – Graphic 6, 7). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



  

36 

Figure 20. Seabed characterized by Jania rubens, Ulva lactuca, 
Caulerpa cylindracea, Cystoseira sp. E Cymodocea nodosa (bathymetric 

range from 0 to –1 m in depth) 

Figure 21. Dominance of Ulva lactuca, indicator species of 
eutrophic trends (bathymetric range from 1 to –2 m in depth). 

Figure 22. Rocky outcrops characterized by the presence of Ulva 
lactuca and photophilic algae 

Figure 23. Tufts of P.oceanica on rocks (bathymetric range from –3 
to –4 m in depth) 

Figure 24. Scarce visibility, sandy seabed with fewer species (more 
than –4 m in depth) 

Figure 25. boulders with specimens of sea urchin Arbacia lixula 
(beyond –4 m in depth) 
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Table 10. List of the species observed along the transect 1 

Class Order Genus/Specie 

Florideophyceae Corallinales Jania rubens (J.V. Lamouroux, 1816) 

Florideophyceae Ceramiales Dasya sp. (Agardh, 1824) 

Florideophyceae Corallinales Lithophyllum sp. (Philippi, 1837) 

Ulvophyceae Bryopsidales Caulerpa cylindracea (Sonder) (Verlaque, Huisman & Boudouresque, 2003) 

Ulvophyceae Ulvales Ulva lactuca (Linnaeus 1753) 

Phaeophyceae Fucales Cystoseira sp. (C. Agardh, 1820) 

Phaeophyceae Dictyotales Padina pavonica (Linnaeus) Thivy 1960 

Monocots Alismatales Posidonia oceanica (Linnaeus) Delile 1813 

Monocots Alismatales Cymodocea nodosa (Ucria) Ascherson 1870 

Anthozoa Actiniaria Anemonia viridis (Forsskål, 1775)  

Echinoidea Camarodonta  Paracentrotus lividus (Lamarck, 1816) 

Echinoidea Arbacioida Arbacia lixula (Linnaeus, 1758) 

Holothuroidea Holothuriida Holothuria tubulosa (Gmelin, 1791) 

Polychaeta Sabellida Sabellaria alveolata (Linnaeus, 1767) 

Polychaeta Sabellida Polychaete tubicolous 

Gastropoda Neogastropoda  Hexaplex trunculus (Linnaeus, 1758) 

Gastropoda Trochida Astrea rugosa (Linnaeus, 1767) 

Gastropoda  Nudibranchia Ovature di nudibranco 

Bivalvia Myida Corbula gibba (Olivi, 1792) 

Bivalvia Cardiida  Abra alba (W. Wood, 1802) 

Bivalvia Arcida  Arca noe (Linnaeus, 1758) 

Malacostraca Decapoda Pagurus bernhardus (Linnaeus, 1758) 

Gymnolaemata Cheilostomata Electra sp. (Linnaeus, 1767) 

Actinopterygii Gobiiformes Gobius sp. (Linnaeus, 1758) 

Actinopterygii Perciformes Serranus scriba (Linnaeus, 1758) 

Actinopterygii Perciformes Diplodus vulgaris (Geoffroy Saint-Hilaire, 1817) 

Actinopterygii Perciformes Coris julis Linnaeus, 1758 
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Graphic 6. Percentage of flora covering Graphic 7. Percentage of fauna covering 

Table 11. Genus/species and percentage cover (± std. dev.) 

Genus/Specie % 

Sandy bottom 4.36 ± 0.85% 

Rocky bottom 9.45 ± 1.05% 

Algal felt  11.18 ± 2.66% 

Jania rubens  12.27 ± 1.89% 

Lithophyllum sp.  3.18 ± 0.31% 

Caulerpa cylindracea  3.64 ± 1.09% 

Ulva lactuca  20.45 ± 4.01% 

Cystoseira sp.  5.73 ± 1.24% 

Padina pavonica  1.36 ± 0.38% 

Posidonia oceanica  6.36 ± 1.96% 

Cymodocea nodosa  7.18 ± 2.12% 

Anemonia viridis  3.18 ± 0.65% 

Paracentrotus lividus  2.64 ± 0.34% 

Polychaete tubicolous 0.18% 

Sabellaria alveolata 7.27 ± 2.41% 

Corbula gibba  0.18% 

Astrea rugosa  0.09% 

Arca noe  0.09% 

Ovature di nudibranco 0.27% 

Pagurus bernhardus  0.18% 
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TRANSECT 2 

The investigation, done along the transect 2 (direction 
70°N), confirmed what was observed along the transect 1, 
highlighting an area characterized by the biocenosis of 
superficial muddy sands in sheltered waters (identification 
code III. 2. 3), with a low variability in terms of species and 
with dominant species such as Ulva lactuca and Sabellaria 
alveolata. In particular between –0.5 m and –1.5 m in depth, 
many aggregations of Sabellaria alveolata (size between 10 
cm and 50 cm in diameter) surrounded by soft bottoms 
have been observed (Figure 26). Between –1.5 and –2.5 m 
depth, seabed becomes muddy with rocky outcrops 
characterized by the presence of few species (in particular 
Ulva lactuca Figures 27, 28), while around –3 m depth, and 
in particular near to the dock, different encrusting species 
have been found, especially sponges and Bryozoa (Figure 
29). P. oceanica has been not observed. The species 

observed are listed in Table 12, Figure 30–31 and Graphic 8, 
9. 
Regarding the measure of the percentage cover by taxa, in 
addition to the algal felt coverage represented by about the 
7%, Ulvophyceae are the most abundant (with an average 
percentage of more than 10%) with the species Ulva lactuca 
reaching the higher percentage cover (10.5 ± 2,98%) (Table 
12 and Graphic 8, 9). Among the taxa Animalia, according 
to the results of transect 1, the Polychaeta are the most 
represented taxa (with average percentage of more than 
12%), with the polychaete Sabellaria alveolata showing 
the higher percentage of cover of 22,6 ± 5,65% (Table 13 
and Graphic 8, 9). 

 

 

Table 12. List of the species observed along the transect 2 

Class Order Genus/Specie 

Florideophyceae Corallinales Jania rubens (J.V. Lamouroux, 1816) 

Florideophyceae Corallinales Lithophyllum sp. (Philippi, 1837) 

Phaeophyceae Dictyotales Dictyota dichotoma (Hudson) (J.V.Lamouroux, 1809) 

Phaeophyceae Dictyotales Padina pavonica (Linnaeus) (Thivy, 1960) 

Ulvophyceae Ulvales Ulva lactuca (Linnaeus, 1753) 

Demospongiae Dictyoceratida Ircinia sp. (Schmidt, 1862) 

Demospongiae Poecilosclerida Crambe crambe (Schmidt, 1862)  

Echinoidea Arbacioida Arbacia lixula (Linnaeus, 1758) 

Echinoidea Camarodonta  Paracentrotus lividus (Lamarck, 1816) 

Holothuroidea Holothuriida Holothuria tubulosa (Gmelin, 1791) 

Polychaeta Sabellida Polychaete tubicolous 

Polychaeta Sabellida Sabellaria alveolata (Linnaeus, 1767) 

Gastropoda  Nudibranchia Hypselodoris picta picta (Philippi, 1836) 

Gymnolaemata Cheilostomata Schizoporella errata (Waters, 1878) 

Actinopterygii Perciformes Serranus scriba (Linnaeus, 1758) 

Actinopterygii Perciformes Symphodus tinca (Linnaeus, 1758)  

Actinopterygii Perciformes Diplodus vulgaris (Geoffroy Saint-Hilaire, 1817) 

Actinopterygii Perciformes Coris julis (Linnaeus, 1758) 

Actinopterygii Clupeiformes Sardina pilchardus (Walbaum, 1792)  
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Figure 26. Seabed characterized by the dominant species Sabellaria 
alveolata (bathymetric range -0.5 – -1.5 m in depth) 

Figure 27. Seabed characterized by Sabellaria alveolata and Ulva 
(bathymetric range -1.5 – -2.5 m in depth) 

Figure 28. Seabed characterized by Sabellaria alveolata and Ulva 
(bathymetric range -1,5 – -2,5 m in depth 

Figure 29. Area near to the dock, with sponges and Bryozoa 

Figure 30. Sardina pilchardus Figure 31. Diplodus vulgaris 
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Graphic 8. Percentage coverage of flora 

 

Graphic 9. Percentage coverage of fauna 

 

Table 13. Genus/species and percentage cover (± std. dev.) 

Genus/Specie % 

Sandy bottom 3.0 ± 0.12% 

Rocky bottom 22.5 ± 4.56% 

Algal felt  7.0 ± 2.03% 

Jania rubens  2.0 ± 0.98% 

Lithophyllum incrustans 9.0 ± 2.21% 

Caulerpa cylindracea  1.5 ± 0045% 

Dictyota dichotoma 6.0 ± 1.36% 

Ulva lactuca 10.5 ± 2.98% 

Padina pavonica 3.0 ± 1.19% 

Crambe crambe  0.7 ± 0.01% 

Ircinia sp.  1.5 ± 0.088% 

Arbacia lixula 5.3 ± 1.024% 

Paracentrotus lividus 1.7 ± 0.028% 

Holothuria tubulosa 0.2% 

Polychaete tubicolous 0.5% 
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G. Most abundant species 

Results showed that in the studied area there is an algal-
dominated community where Ulvophyceae is the 
dominant class among algae and Polychaeta Sabellidae 
are the dominant one among fauna, both on the transect 1 
and 2 (Graphic 10). In particular Sabellaria alveolata forms 
worm reefs that play important roles in the enhancement of 
biodiversity (abundance, biomass), sediment-trapping, and 
wave attenuation, thereby promoting the need for repeat 
monitoring and management to maintain these fragile 
benthic ecosystems. 

Ulva lactuca is a macro-algae and belongs to the phylum 
Chlorophyta (Figure 32). It is able to grow attached, sessile 
or free floating and it has the capacity to reproduce 
involving two methods, sexual and from fragmentation of 
the thallus (Pillard, 2016). U. lactuca is a polymorphic 
species with morphologies dependent on the degree of 
water salinity (Ribak, 2018) or symbiosis with bacteria 
(Kraan, S. 2013). The genus Ulva can produce blooms that 
damage marine ecosystems and impair local tourism. In 
fact, it principally invades the beaches and its 
biodegradation can produce acid vapors that can induce 
the death of animals and constitute a danger to human 

health. Unfortunately, Ulva blooms seem to increase in 
frequency with increased global warming. According to a 
technical report (UNEP, 1996) in the ports and their 
surroundings, a nitrophilic vegetation is dominated by Ulva 
sp. and by species of the genera Enteromorpha, 
Pterocladia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Graphic 10. Percentage covering of flora and fauna classes on the transect 1 and 2 
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Sabellaria alveolata (Linnaeus 1767) (Figure 33) is a 
sedentary tube-dwelling polychaete that constructs tubes 
from suspended sediment and shell fragments (Wilson, 
1971). Although S. alveolata does occasionally occur as 
individuals, it is more commonly found in colonies that 
form bio-constructions (Wilson, 1971). Sabellaria Reefs, 
which are generally found at the lower level of the intertidal 
zone, can grow up to –1.5 m in height and can develop to 
cover acres of sand flats (Gruet, 1982). This species is 
typically located on exposed, open coasts with reasonable 
to substantial water movement (Cunningham et al., 1984). 
It’s predominantly intertidal but has been observed sub-
tidally on rare occasions (e.g. off the Cumbrian coast, 
Perkins, 1980). The tubes of S. alveolata forms a 
characteristic honeycomb structure, tubes are narrow at 
the base, but widen to create a porch-like opening at the 
entrance. This structure is easily damaged and undergoes 
almost continual repair by living worms (Wilson, 1971). S. 
alveolata is the most common species along the coasts of 
northern Europe, locally building massive reefs 
(Braithwaite et al., 2006). 

Cymodocea nodosa (Ucria) (Figure 34) Aschers is a common 
seagrass species throughout the Mediterranean Sea, 
growing in various areas (Marbà et al., 1996). It can live in 
different types of environment, such as open coastal 
waters, coastal lagoons and estuaries, and form both 
monospecific and mixed stands, in association with other 
seagrasses such as Posidonia oceanica and Zostera noltii 
(Buia and Marzocchi, 1995). C. nodosa is a fast-growing 
species (Duarte, Sand-Jensen, 1990; Cancemi et al., 2002): 
its rhizomes can grow between 10 cm to 2 m per year. 
Moreover, it is a plastic species with a high capacity to adapt 
to environmental variability. This plasticity plays a crucial 
role in the colonization of new bottom and may explain 
how C. nodosa refills the areas where environmental 
conditions are unfavorable for P. oceanica (Pergent-Martini, 
1994). According to some authors (Diviacco e Coppo, 2006), 
C. nodosa can be considered a rural species, taking 
advantage of less competitive species in situations of high 
anthropic disturbance. In any case, C. nodosa meadows 
represent an important phase for the re-colonization of P. 
oceanica. 
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Figure 32. Images of Ulva lactuca in the study area 

Figure 33. Images of Sabellaria alveolata within the study area 

 

Figure 34. Cymodocea nodosa in the study area 
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5.1.2 Common Indicator 2:  
Condition of the habitat’s typical species  
and communities  

5.1.2.1 EO1-CI2 – Background Information 

This indicator is an area-related indicator, i.e. proportion of 
the area of habitats that are permanently or for a long-
lasting period lost or subject to change in habitat-type due 
to anthropogenic pressures. As a target, the damaged or 
lost area per habitat type, especially for physically defined 
and not biogenic habitats could be set as to not exceed an 
acceptable percentage of the baseline value. For habitats 
under protective regulations (such as those listed under the 
SPA/Biodiversity Protocol, EU Nature directives) the target 
could be set as habitat loss stable or decreasing and not 
greater than the baseline value. A list of the basic marine 
habitat types – at higher level – to be considered within this 
indicator is given below (supra-littoral habitats are 
excluded). This list is based on the RAC/SPA Reference List 
of Marine and Coastal Habitat Types in the Mediterranean 
(see the RAC/SPA Reference List for a more detailed 
classification) UNEP/MED WG.457/5 Annex III (Annex III Draft 
Updated Classification of benthic marine habitat types for 
the Mediterranean region). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

LITTORAL 
MA1.5 Littoral rock 

MA2.5 Littoral biogenic habitat 

MA3.5 Littoral coarse sediment 

MA4.5 Littoral mixed sediment 

MA5.5 Littoral sand 

MA6.5 Littoral mud 

INFRALITTORAL 
MB1.5 Infralittoral rock 

MB2.5 Infralittoral biogenic habitat 

MB3.5 Infralittoral coarse sediment 

MB4.5 Infralittoral mixed sediment 

MB5.5 Infralittoral sand 

CIRCALITTORAL 
MC1.5 Circalittoral rock 

MC2.5 Circalittoral biogenic habitat  

MC3.5 Circalittoral coarse sediment  

MC4.5 Circalittoral mixed sediment  

MC5.5 Circalittoral sand  

MC6.5 Circalittoral mud sediment  

OFFSHORE CIRCALITTORAL  
MD1.5 Offshore circalittoral rock  

MD2.5 Offshore circalittoral biogenic habitat  

MD3.5 Offshore circalittoral coarse sediment  

MD4.5 Offshore circalittoral mixed sediment  

MD5.5 Offshore circalittoral sand  

MD6.5 Offshore circalittoral mud  

UPPER BATHYAL  
ME1.5 Upper bathyal rock  

ME2.5Upper bathyal biogenic habitat  

ME3.5 Upper bathyal coarse sediment  

ME4.5 Upper bathyal mixed sediment  

ME5.5 Upper bathyal sand  

ME6.5 Upper bathyal muds  

LOWER BATHYAL  
MF1.5 Lower bathyal rock  

MF2.5 Lower bathyal biogenic habitat  

MF6.5 Lower bathyal muds  

ABYSSAL 

MG1.5 Abyssal rock  

MG6.5 Abyssal muds  
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Specific attention should be given to the types of marine 
habitats (defined at different levels) covered by the 
Updated Reference List of Marine Habitat Types for the 
Selection of Sites to be included in the National Inventories 
of Natural Sites of Conservation Interest in the 
Mediterranean (UNEP/MAP-RAC/SPA 2019 – UNEP/MED 
WG.457/5) and EU Nature directives. Marine habitat types in 
Annex I of the EU Habitats Directive (92/43/EEC;), based on 
MSFD Common Implementation Strategy (2012), with the 
exclusion of estuarine and lagoons habitats (Annex IV Draft 
Updated Reference List of Marine Habitat Types for the 
Mediterranean region – UNEP/MAP-RAC/SPA 2019).  

5.1.2.2 EO1-CI2 – Methodology 

Indicator Definition 

This area-related indicator could be described as the 
proportion of the area of habitats that are permanently or 
for a long-lasting period lost or subject to change in 
habitat-type due to anthropogenic pressures, and is closely 
linked to condition elements (i.e., if a habitat condition is 
sufficiently poor and irrecoverable, it is lost). 

EO1-CI2 – Methodology for indicator calculation 

Three options have been identified for the assessment of 
this indicator: 

1. The use of condition indices and a representative 
sampling and assessment in a restricted number of 
areas with subsequent extrapolation into the larger 
area; 

2. Modeling habitats and mapping against impacts and 
spatial pressure intensity data. It may also be possible 
to combine options 1 and 2; 

3. Direct monitoring of habitats. 

EO1-CI2 – Indicator units 

The parameter/metric for the assessment of this indicator 
is the surface area of lost habitat for each habitat type. It is 
suggested to largely use cumulative impact data derived 
from knowledge of anthropogenic pressures. 

EO1-CI2 – Data Confidence and uncertainties 

The identification of habitat sites in marine areas away from 
the coast has to be based on more general geological, 
hydrological, geomorphological and biological data than is 
the case for coastal or terrestrial areas.  

Where the location of sub-littoral habitat types is not 
already known, they can be located in two steps using 
available data:  

1. Broad scale geophysical or oceanographic 
information is often available for large sea areas, and 
can be used as the first step in the selection of sites by 
helping to identify the location of potential habitats;  

2. Step two then involves focused information gathering 
or new surveys, directed to those specific areas where 
existing information indicates that a habitat type is 
present or is likely to be present. 

This approach is particularly useful for Contracting Parties 
with large sea areas and deep waters, where detailed 
biological information is likely to be sparsely distributed. 
Collation of data should involve examination of scientific 
archives and data from relevant academic, government, 
NGO, and industry stakeholders. This information can 
include historical charts of relevant seabed features and 
fishing grounds. 

Data regarding human activities causing habitat loss have 
been usually produced by projects requiring licensing 
procedures and Environmental Impact Assessments (e.g. 
wind farm constructions, sediment extraction). Therefore, 
relevant data should be available to Contracting Parties. A 
range of activity data regarding habitat damage caused by 
other activities (e.g. fishing) is also available from various 
sources (e.g. VMS or log book data for larger fishing vessels 
that undertake bottom trawling). On the basis of these data 
it should then be decided on a case by case basis, applying 
a risk based approach, where to focus monitoring/ 
sampling efforts to validate, extrapolate or measure 
habitat area. 

POSIDONIA 

Optimum management of the environment increasingly 
requires the possession of tools that enable quick, reliable 
understanding of the general condition of an environment 
and then follow-up of its evolution over long periods of 
time. Assessing impacts on the environment is often 
difficult since one must distinguish between natural 
variations in time and space and those brought about by 
human agency. Only a pluri-disciplinary approach 
(ecological risk assessment) coupled with medium-term 
monitoring programmes can enable us to guard against the 
damage before it happens (Cuschnir, 1995). 
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The speed of execution demanded for impact studies 
forces us to direct research to relatively stable biological 
sets, which integrate environmental variations well and 
have been recognised as indicators of water quality and 
environment quality. Benthic populations satisfy these 
conditions, especially assemblages on hard substrata and 
phanerogam meadows. 

Any impact study concerning meadows must therefore 
enable the overall functioning of these formations to be 
grasped. For this, it is advisable to: 

 identify the assemblages presumed to be subject to the 
impact; 

 map these assemblages as precisely as possible; 

 make a quantitative study of the species whose 
biomass is biggest; 

 draw up a statement of the existing biological 
biodiversity; 

 identify the descriptors which enable the state of the 
environment to be grasped by taking into account the 
meadows’ vitality parameters. 

As regards the last point, several studies have enabled us to 
grasp the meadows’ response to a disturbance of 
environmental conditions (e.g. industrial discharge, urban 
effluent discharge, aquaculture activities). Boudouresque 
et al. published a synthesis in 2006. Whatever their origin, 
these disturbances are expressed in a modification of 
certain parameters related to the meadows’ vitality. 
Nevertheless, for 2003, several studies were done in this 
field and new parameters were identified and tested (Buia 
et al., 2004; Romero et al., 2005; Pergent-Martini et al., 
2005). 

The very marked seasonal character of certain parameters 
(e.g. cover, foliar biometry), the difficulty of getting others 
which require great systematic knowledge (e.g. diversity of 
the epiphytic community), or the partial knowledge of their 
limits of use (e.g. compactness of the substratum) make 
them hard to interpret and restrict their use. However, some 
parameters, easily measured and having been standardized, 
may be taken into consideration. Thus, the position of the 
species’ bathymetric extension limit is an interesting 
parameter, because while it can exceed -40 metres in clear 
water, near where urban or industrial pipelines discharge 
their waste into the sea it hovers between -10 and -15 

metres (see synthesis in Pergent et al., 1995). It will thus be 
possible to link the depth of the lower limit of the 
meadows to the turbidity or transparency of the water. 
Similarly, for P. oceanica, it is possible to analyse the density 
of the fascicles according to the depth and condition of 
the meadow. Thus, for a given depth, four classes can be 
made out: 

 The supra-normal class, corresponding to particularly 
exceptional situations in terms of P. oceanica vitality or 
the meadow’s bathymetric extension; 

 The normal class, corresponding to satisfactory P. 
oceanica vitality values, which should be observable 
when there is no marked anthropic pressure; 

 The subnormal class, corresponding to a reduction in 
the meadows’ vitality (diminished density, slower 
growth, contamination), and must be an alarm signal 
indicating that the environment is sufficiently disturbed 
to affect the meadow; 

 The abnormal class, corresponding to critical situations 
where the meadow’s vitality is extremely low. 
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Table 14. Main Posidonia oceanica meadow descriptors and the protocols permitting their operation 
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5.1.2.3 EO1-CI2 – Results 

As it was the first survey of the area of Cape Rodoni – Patok 
Bay, using the IMAP methodology, some indicators cannot 
be applied. 

Conditions of Habitats typical species and communities 

Identification of human impacts on flora and fauna of the 
Posidonia oceanica meadows 

During the diving activities, observations of sessile and 
vagile species typical of the P. oceanica habitat have been 
recorded (Table 15). In the shallow areas barren spots are 
present, which host species resistant to the sea urchin 
grazing, such as the sponge Chondrilla nucula which forms 
spots with the size of tens of square centimeters; moreover, 

Caulerpa Cylindracea has been observed, all over the area. 
Among invertebrates, has been reported the presence of 
Paracentrotus lividus, species of sea urchin subjected to 
conservation interest. The fish community is characterized 
by the presence of Chromis chromis, Diplodus vulgaris, 
Serranus scriba, Mullus sp., Mugil cephalus. Concerning to 
evidences of human impact, have been observed several 
fishing lines and plastic bottles, both on the sea bottom and 
floating on the surface. No specimens of bivalve Pinna 
nobilis has been observed. This mollusk has been recently 
hurted by a vast phenomenon of massive death that has 
been reported in this area in other studies (Albania 
Protected Area Gap Assessment, 2010). 

 

Table 15. (ST), Depth (DPT), Density (shoots/m2), classification state of preservation of the meadow  
according to UNEP/MAP-SPA/RAC, 2015) and Gambi and Dappiano (2003) 

Algae 

Caulerpa cylindracea 
Cymodocea nodosa,  
Acetabularia 
Padina pavonica 
Peyssonelia squamaria  
Posidonia oceanica 

Porifera 
Chondrilla nucula  
Ircinia variabilis 

Cnidarians Cerithium vulgatum 

Echinoderms 
Holothuria tubulosa  
Arbacia lixula 
Paracentrotus lividus 

Mollusks 

Lithophaga lithophaga  
Hexaplex trunculus 
Cerithium vulgatum 
Arca noae 
Felimare tricolor 

Polychaetes 
Policheti tubicoli 
Sabella spallanzani  

Fishes 

Serranus scriba 
Diplodus vulgaris 
Chromis chromis 
Mullus sp.  
Mugil cephalus 
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5.1.3 Common Indicator 3:  
Species distributional range, related to marine 
mammals, seabirds, marine reptiles 

5.1.4 Common Indicator 4:  
Population abundance of selected species, related 
to marine mammals, seabirds, marine reptiles 

5.1.4.1 EO1-CI3/CI4 – Background Information 

The aim of this indicator is to provide information about the 
geographical area where marine mammal species occur, 
and to determine the range of cetaceans and seals that are 
present in the Mediterranean waters. The distribution of a 
given marine mammal species is usually described by a 
map, describing the species presence, distribution and 
occurrence. Geographical Information Systems (GIS) are 
commonly used to graphically represent monitoring data 
and species distributional range maps. 

5.1.4.2 EO1-CI3/CI4 – Methodology 

B1. Marine Mammals 

Data on distribution of marine mammals are usually 
collected during dedicated ship and aerial surveys, acoustic 
surveys, or opportunistically by whale watching operators, 
ferries, cruise ships, military ships. 

Twelve species of marine mammals — one seal and 11 
cetaceans — are regularly present in the Mediterranean 
Sea. All these 12 species belong to populations (or sub-
populations, sensu IUCN) that are genetically distinct from 
their North Atlantic conspecifics. The Mediterranean monk 
seal (Monachus monachus) and the 11 cetacean species (fin 
whale, Balaenoptera physalus; sperm whale, Physeter 
macrocephalus; Cuvier’s beaked whale, Ziphius cavirostris; 
short-beaked common dolphin, Delphinus delphis; long-
finned pilot whale, Globicephala melas; Risso’s dolphin, 
Grampus griseus; killer whale, Orcinus orca; striped dolphin, 
Stenella coeruleoalba; rough-toothed dolphin, Steno 
bredanensis; common bottlenose dolphin, Tursiops 
truncatus; harbour porpoise, Phocoena phocoena relicta) 
face several threats, due to heavy anthropogenic pressures 
throughout the entire Mediterranean basin. 

The Mediterranean monk seal is considered the most 
endangered marine mammal in the Mediterranean and one 
of the world’s most endangered pinnipeds, as its spatial 
distribution was drastically reduced and fragmented along 

last century. The species is found mainly along the 
mainland coasts of Greece, Cyprus, western and southern 
Turkey and around islands in the Ionian and Aegean Seas 
(UNEP/MAP RAC/SPA, 2013; National Oceanic and 
Atmospheric Administration (NOAA), 2017). Threats to the 
Mediterranean monk seal vary regionally, but the primary 
threats to the species are displacement and habitat 
deterioration, deliberate killing by humans, and fisheries 
bycatch (UNEP-MAP RAC/SPA, 2013; Karamanlidis et al. 
2015). 

The conservation status of marine mammals in the region 
is jeopardized by many human impacts, such as:  

1. enhanced mortality by deliberate killing (mainly due 
to interactions with fisheries), naval sonar, ship strikes, 
fisheries bycatch, chemical pollution and solid debris 
ingestion and entanglement on it;  

2. habitat degradation as a consequence of noise (vessel 
sonars use, seismic surveys, engines) vessel traffic 
disturbance, food depletion due to over fishing, habitat 
fragmentation, coastal development.  

Two of these cetacean species have very limited ranges: 
the harbour porpoise, possibly representing a small 
remnant population in the Aegean Sea, and the killer 
whale, present only as a small population (around 50 
individuals) in the Strait of Gibraltar. 

Out of the 12 marine mammal species listed above, seven 
are listed under a Threat category on the IUCN’s Red List, 
three are listed as Data Deficient and two need to be 
assessed. 

Current knowledge about the presence, distribution, 
habitat use and preferences of Mediterranean marine 
organisms is limited and regionally biased, due to an 
unbalanced distribution of research effort during the last 
decades, mainly focused on specific areas of the Basin. 
Throughout the Mediterranean Sea, the areas with less 
information and data on presence, distribution and 
occurrence of marine mammals, are the south-eastern 
portion of the basin, including the Levantine basin and the 
North Africa coasts. In addition, the summer months are the 
most representative in the censuses and very few 
information have been provided for the winter months in 
the data pool, when conditions to conduct off-shore 
research campaigns are particularly hard due to 
meteorological adversity. 
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B2. Marine birds 

The Mediterranean Sea is considered an important habitat 
for seabirds, including particularly the Critically 
Endangered Balearic shearwater (Puffinus mauretanicus), 
the endemic Yelkouan shearwater (Puffinus yelkouan) and 
the little tern (Sterna alibifrons). In addition to these species, 
a number of other seabird species are listed in the Annexes 
of the Protocol Concerning Specially Protected Areas and 
Biological Diversity in the Mediterranean of the Barcelona 
Convention (SPA-BD Protocol). 

The Mediterranean region is a region of intensive human 
use. Many of the seabird species face threats on land and at 
sea. On land this includes high pressure from coastal 
developments affecting availability of breeding and 
wintering habitats, and predation at colonies from native 
and invasive species. At sea the main threats include 
interaction with fisheries (bycatch) and the lack of prey 
caused by depletion of fish stocks, and from acute and 
chronic pollution (oil spills, chemical discharges, etc.) and 
disturbance from maritime traffic (Tarzia et al., 2015; Yesou 
et al., 2016). 

Population size is the most straightforward indicator to 
assess the status and trends of seabirds. However, this 
information is subject to strong biases, particularly for 
species that attend colonies at night and/or breed in caves 
and crevices underground. Thus, for the gulls and terns 
there are often good count series in some regions, at least 
for some relevant local areas (particularly for protected 
sites). On the other hand, count data for “secretive” species 
such as shearwaters are often unreliable, even if 
prospection efforts have been reasonable. In the latter case, 
it is particularly important to take this type of data with 
extreme caution, and avoid drawing out trends except if 
there is a careful monitoring programme behind. 
Demographic information may result far more reliable in 
this type of situations (e.g. Genovart et al. 2016). 

Assessment of abundance is a key parameter of population 
demographics, and is critical for determining the growth or 
decline of a population. The number of individuals within a 
population (population size) is defined as the number of 
individuals present in an animal aggregation (permanent or 
transient) in a subjectively designated geographical 
range. 

Population density is the size of a population in relation to 
the amount of space that it occupies, and represents a 
complementary description of population size. Density is 
usually expressed as the number of individuals per unit 
area. The index of population abundance is a single species 
indicator that reflects the temporal variation in the 
breeding or the non-breeding (wintering) population of 
selected species compared to a base year (or reference 
level). This indicator can be added into multi-species 
indices to reflect the variation over time of functional 
groups of species. 

This assessment in the framework of the IMAP tends to 
determine the population status of selected species by 
medium-long term monitoring to obtain population trends 
for these species. This objective requires a census to be 
conducted in breeding, migratory, wintering, developmental 
and feeding areas. 

B3. Marine turtles 

Populations of marine turtles in the Mediterranean have 
been decreasing steadily through the last decades. 
Incidental catches by fishing gears, sea pollution and the 
use of the nesting beaches are the main causes of marine 
turtles decline. 

The Mediterranean countries within the framework of the 
Mediterranean Action Plan, adopted in 1989 the Action Plan 
for the Conservation of Mediterranean Marine Turtle. The 
Parties to the Barcelona Convention included among their 
priority targets for the period 1985–1995 the protection of 
Mediterranean marine turtles (Genoa Declaration, 
September 1985). 

To this purpose and as a response to growing international 
concern about the status of marine turtles in the 
Mediterranean, which encounter various threats, including 
mortality in fishing gear and loss of vital habitats on land 
(nesting beaches), they adopted in 1989 the Action Plan for 
the Conservation of Mediterranean Marine Turtles. 

In 1996, the Parties confirmed their commitment to the 
conservation of marine turtles by including the 5 species of 
marine turtle recorded for the Mediterranean in the List of 
Endangered and Threatened Species annexed to the 
Protocol concerning Specially Protected Areas and 
Biological Diversity in the Mediterranean (in Barcelona, 
1995). 
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The Protocol calls on the Parties to continue to cooperate 
in implementing those action plans already adopted. The 
Action Plan for the Conservation of Marine Turtles was 
revised in 1998–1999 and the revised Action Plan was 
adopted at the 11th Meeting of the Contracting Parties to 
the Barcelona Convention in Malta in October 1999. 

Following the request of the Contracting Parties to the 
Barcelona Convention (in Portoroz, 2005), RAC/SPA is 
preparing an update of the Action Plan for the Conservation 
of Marine Turtles in the Mediterranean to be submitted to 
the 8th Meeting of RAC/SPA National Focal Points. 

With the aim of updating the Action Plan the Regional 
Activity Centre for Specially Protected Areas RAC/SPA 
(UNEP/MAP) in collaboration and with the support of the 
Libyan Environmental General Authority (EGA), convened 
an ad hoc meeting of independent experts at Misratah, 
Libya, 1516 November 2006. 

The experts reviewed the old Action Plan in view of the 
experience and information gained since it was first 
implemented in 1999. 

5.1.4.3 C. Results 

Marine species from observations (mammals, reptiles, 
sharks and birds) 

All sightings relating to marine mammals, sea birds and 
marine reptiles throughout the duration of field surveys are 
reported in Tabke 16. The species observed were identified 
at the species level record the data relating to the position, 
number of specimens, duration of sighting, body size. In 
addition, the sources of negative impact on the specimens 
were recorded as the presence of marine litter, ghost nets, 
noise, light or other. 

 

Table 16. Results of the Marine Organisms observations 

Species Number Size Duration (min.sec.) Interaction Lat. (WGS84) Long. (WGS84) Date – Time 

Tursiops truncatus 3 2.5 m 2.24 no 41,6303945 19,4520365 2020/10/19 10:11 

Tursiops truncatus 5 2.5 m 1.30 no 41,6781330 19,4754928 2020/10/22 14.15 

Tursiops truncatus 2 3 m 2.05 no 41,6631470 19,5082600 2020/10/23 10:59 

Puffinus sp. 1 35 cm 3.50 no 41,6702500 19,5008410 2020/10/23 12:29 

Phalacrocorax carbo 1 85 cm Stable on fishing systems no 41,5985300 19,5538000 2020/10/26 10:39 

Phalacrocorax carbo 4 85 cm Stable on fishing systems no 41,5957610 19,5550550 2020/10/26 10:41 

Phalacrocorax carbo 9 85 cm Stable on fishing systems no 41,6380070 19,5608890 2020/10/26 11:40 

Phalacrocorax carbo 1 85 cm Stable on fishing systems no 41,6089110 19,5605240 2020/10/26 11:55 

Phalacrocorax carbo 11 85 cm Stable on fishing systems no 41,6391510 19,5609980 2020/10/26 13:14 

The results of the sightings seem to highlight a population 
of cormorants (Phalacrocorax carbo) near the eastern 
coastal sector of the survey area established on the fixed 
fishing systems installed on the coast. 

Several sightings of small groups of the dolphin Tursiops 
truncatus were made during the entire duration of the 
investigations. The size (between 2.5 m and 3 m) and the 
number of specimens (between 2 and 5) suggest that these 
are the same specimens settled in the area during the 
sighting period. 

A single specimen of shearwater (Puffinus sp.) with a body 
size of 35 cm was observed within the survey area. For this 
specimen it was not possible to define the species as it is 
too far from the boat.  

No signs of suffering or negative interaction on the 
specimens were observed during the sightings. 

The map showing the sighting points is shown in Annexes 
003 and 006. 

No observation or records of marine turtles. No nesting 
recorded, certainly due to the important erosion of the 
coast. 
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5.1.5 Common Indicator 5:  
Population demographic characteristics (e.g. body 
size or age class structure, sex ratio, fecundity 
rates, survival/mortality rates), related to marine 
mammals, seabirds, marine reptiles. 

5.1.5.1 EO1-CI5 – Background Information 

Measurements of biological diversity are often used as 
indicators of ecosystem functioning, as several 
components of biological diversity define ecosystem 
functioning, including richness and variety, distribution and 
abundance. Abundance is a parameter of population 
demographics, and is critical for determining the growth or 
decline of a population. The objective of this indicator is to 
determine the population status of selected species by 
medium-long term monitoring to obtain population trends 
for these species. This objective requires a census to be 
conducted in breeding, migratory, wintering, developmental 
and feeding areas. 

Effective conservation planning requires reliable data on 
wildlife population dynamics or demography (e.g. 
population size and growth, recruitment and mortality 
rates, reproductive success and longevity) to guide 
management effectively (Dulvy et al. 2003; Crick 2004). 
However, it is not possible to obtain such data for many 
species, especially in the marine environment, limiting our 
ability to infer and mitigate actual risks through targeted 
management.  

For sea turtles, nest numbers and/or counts of females are 
often used to infer population trends and associated 
extinction risk, because counts of individuals in the sea or 
when nesting on (often) remote beaches is tricky. Estimates 
of sea turtle abundance are obtained from foot patrols on 
nesting beaches counting either the number of females 
(usually during the peak 2–3 weeks of nesting) and/or their 
nests (Limpus 2005; Katselidis et al. 2013; Whiting et al. 
2013, 2014; Pfaller et al. 2013; Hays et al. 2014). However, 
females may not be detected by foot patrols because they 
do not all initiate and end nesting at the same time and 
might not nest on the same beach or section of beach 
within or across seasons; consequently, monitoring effort 
could fail to detect turtles or miss them altogether on 
unpatrolled beaches. Consequently, it is assumed that 
females lay two (Broderick et al. 2001), three (Zbinden et al. 
2007; Schofield et al. 2013) or possibly as many as 5 or more 
clutches (Zbinden et al. 2007), depending on the beach 

being assessed in the Mediterranean. High environmental 
variability leads to overestimates of female population size 
in warmer years and under-estimates in cooler years (Hays 
et al. 2002). This is because sea turtles are ectotherms, with 
environmental conditions, such as sea temperature and 
forage resource availability, influencing the seasonality and 
timing of reproduction (Hays et al. 2002; Broderick et al. 
2001, 2003; Fuentes et al. 2011; Schofield et al. 2009; 
Hamann et al. 2010; Limpus 2005). As a result, concerns 
have been raised about the reliability of using nest counts 
of females alone to infer sea turtle population trends 
(Pfaller et al. 2013; Whiting et al. 2013, 2014). 

Furthermore, nest counts cannot inform us about the 
number of adult males, the number of juveniles being 
recruited into the adult population, the longevity of nesting 
by individuals or mortality rates. Information is lacking on 
these components of sea turtle populations because males 
and juveniles remain in the water. Because turtles do not 
surface regularly, along with detection being difficult in low 
sea visibility of great sea depth conditions, a number of 
individuals are always missed from population surveys, 
requiring the use of certain statistical tools (such as 
distance sampling, Buckland et al. 1993) to be 
implemented to make up for the shortfall. Furthermore, for 
most populations the areas used by males and juveniles 
remain unknown (see the assessment for Common 
Indicator 1: Habitat distributional range). Yet, it is important 
to quantify the number of juveniles and males to guarantee 
successful recruitment into a population, as well as 
successful breeding activity to ensure population viability 
and health i.e. genetic diversity, within Indicator 3: Species 
distributional range, (Limpus 1993; Schofield et al. 2010; 
Demography Working Group 2015). This is because sea 
turtles exhibit temperature dependent sex determination, 
with the warming climate leading to heavily biased female 
production (Poloczanska et al., 2009; Katselidis et al. 2012; 
Saba et al., 2012). Therefore, we must quantify all of these 
parameters to understand sea turtle abundance trends and 
survival. Furthermore, factors impacting turtle population 
dynamics in the coming decades will not be detected from 
nest counts for another 30 to 50 years (Scott et al. 2011), 
because this is the generation time of this group and nest 
counts cannot predict how many juveniles are recruiting 
into the populations until they begin nesting themselves. 
This timeframe will likely be far too late to save many 
populations. 



  

54 

Gaps remain in assessing population abundance because it 
is not possible to survey all individuals in a turtle population 
either through in-water or beach-based surveys. It is 
therefore necessary to establish minimum information 
standards at key geographical sites to obtain reliable 
measures of population abundance of two selected 
species, taking into account all components of the 
population. To achieve this, first adequate knowledge 
about the distribution range of each species is required 
(Indicator 1). Monitoring effort should be long term and 
should cover all seasons to ensure that the information 
obtained is as complete as possible. 

5.1.5.2 EO1-CI5 – Methodology 

The basic methodology to gain information on seabird 
demography consists on the regular monitoring of nests at 
their colonies, coupled with ringing schemes and capture-
recapture studies. In this case it is easier to monitor 
shearwaters, as they often breed in well-defined nests 
where it is easy to capture and ring both the adults and their 
chick, and adults are highly faithful to the same colony (and 
usually also the same nest) year after year. This allows to 
easily get information on breeding success (as the chicks 
remain at the nest until fledging) and, after a few years, 
other demographic parameters such as adult survival, age 
of recruitment, rate of sabbatical years, etc. These 
demographic parameters can be then used to model 
population trends, and to identify the most sensitive 
parameters influencing such trends. A similar approach 
may be used with shags, although nests tend to be even less 
accessible, and adults are difficult to capture. For a proper 
monitoring scheme, at least 2 visits per year should be 
conducted (incubation + chick-rearing periods) to ensure 
the assessment of breeding success, the ringing of chicks 
and the ringing/control of adults. The gulls and terns 
present more difficulties, as they tend to nest in densely 
aggregated colonies and it is difficult to associate any nest 
with their adults and chicks. Moreover, adult birds can 
change their breeding location from one year to another. 
However, with some dedicated effort it is possible to assess 
breeding success (e.g. by fencing some areas and counting 
how many chicks fledge relative to the number of nests), 
and ringing schemes may allow to estimate other 
demographic parameters, particularly when using darvic 
rings that can be read at some distance. Information from 
colonies may be complemented with data from other 

sources, particularly from ringed birds: sightings outside 
the colony, corpses collected by recovery centers (providing 
information on causes of mortality), bycatch information, etc. 

Monitoring effort should be directed to collect long-term 
data series covering the various life stages of the selected 
species. This would involve the participation of several 
teams using standard methodologies and covering sites of 
particular importance for the key life stages of the target 
species. The preliminary classical tools for demographic 
analyses are life tables, accounting for the birth rates and 
probabilities of death for each vital stage or age class in the 
population. A life table can be set out in different ways: 

 following an initial age class (i.e. cohort) from birth to 
the death of the last individual; this approach allows to 
set out a cohort life table and is generally applied on 
sessile and short-lived populations; 

 counting population individuals grouped by age or by 
stages in a given time period; this approach allows to 
obtain a static life table, that is appropriate with long-
lived or mobile species; 

 analyzing the age or stage distribution of individuals at 
death; this approach allows to develop a mortality 
table, using carcasses from stranding data. 

Photo-identification is one of the most powerful techniques 
to investigate cetacean populations. Information on group 
composition, area distribution, inter-individual behavior 
and short and long-term movement patterns can be 
obtained by the recognition of individual animals. Long-
term datasets on photo-identified individuals can provide 
information on basic life-history traits, such as age at sexual 
maturity, calving interval, reproductive and total life span. 
Nevertheless, estimating age and length from free-ranging 
individuals may be rather difficult in practice: imprecise 
data will trickle down in model outputs and yield imprecise 
demographic parameter estimates. Long-term data sets on 
known individuals through photo-identification may 
overcome some of the potential biases. 

This assessment presents a brief and general overview of 
the distributional range of two marine turtle species to 
identify existing knowledge and knowledge gaps for use in 
elaborating the national monitoring programs for 
biodiversity. Published information by regional and 
national surveys and research projects were used to 
compile the review, but this overview does not present a 
comprehensive assessment of existing knowledge. 
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5.1.5.3 EO1-CI5 – Results 
 For marine mammals: Accobams survey initiative in the 

Adriatic; 

 For Birds, Birdlife; 

 For Marine turtles, Medassset. 

5.2 EO2 – Non Indigenous Species 

For EO2 Non Indigenous Species (NIS), the Common 
Indicator is as follow: 6-Trends in abundance, temporal 
occurrence, and spatial distribution of non-indigenous 
species, particularly invasive, non-indigenous species, 
notably in risk areas (EO2, in relation to the main vectors 
and pathways of spreading of such species) 

5.2.1 Common Indicator 6: 
Trends in abundance, temporal occurrence, and 
spatial distribution of non-indigenous species 

5.2.1.1 EO2-CI6 – Background Information 

The following definition of non-indigenous species (NIS) is 
proposed by UNEP/MED WG.467/16 document: “Non-
indigenous species (NIS; synonyms: alien, exotic, non-
native, allochthonous) are species, subspecies or lower taxa 
introduced outside of their natural range (past or present) 
and outside of their natural dispersal potential. This 
includes any part, gamete or propagule of such species that 
might survive and subsequently reproduce. Their presence 
in the given region is due to intentional or unintentional 
introduction resulting from human activities. Natural shifts 
in distribution ranges (e.g. due to climate change or 
dispersal by ocean currents) do not qualify a species as a 
NIS. However, secondary introductions of NIS from the 
area(s) of their first arrival could occur without human 
involvement due to spread by natural means.” 

The investigations for the IMAP EO2 Ecological Objective 
aim to study and evaluate the presence of the so-called 
"alien species”, NIS Non Indigenous Species, according to 
many aspects. Non-indigenous species introduced by 
human activities, or introduced accidentally, must be at 
levels that do not adversely alter the ecosystem and 
ecological equilibrium. 

This Common Indicator (EO2 CI 6) focuses on the 
assessment of the scale of the pressure and impacts of 
marine non-indigenous species (NIS) introduced as a result 
of human activities, in relation to the main vectors and 

pathways. New introductions of NIS and increases in the 
abundance and spatial distribution of established NIS 
should be prevented. It is recognized that there is only 
limited knowledge about the effects of the NIS on the 
marine ecosystem, which implies additional scientific and 
technical development focused on new potentially useful 
indicators. 

The monitoring of non-indigenous species, as required, 
should allow for the protection of marine ecosystems from 
their adverse effects on environmental quality resulting 
from changes in biological, chemical and physical 
properties of aquatic ecosystems.  

Non-indigenous species do not respond in the same way as 
a chemical pollution or eutrophication that may be 
diminished provided that appropriate measures are taken. 
The risk of new biological invasions can be most effectively 
reduced by precautionary measures (e.g. ballast water 
management); while control or eradication of existing IAS 
(Invasive Aliens Species) is more challenging. NIS may 
expand their distribution and increase their abundance 
from a local source through processes that may not be 
controllable. The spatial extent, rate of spread and impacts 
on the environment will depend on biological traits of a NIS 
and environmental conditions within an invaded ecosystem. 

Marine invasive alien species are regarded as one of the 
main causes of biodiversity loss in the Mediterranean, 
potentially modifying all aspects of marine and other 
aquatic ecosystems. They represent a growing problem 
due to the unprecedented rate of their introduction and the 
unexpected and harmful impacts that they have on the 
environment, economy and human health. According to 
the latest regional reviews, more than 6% of the marine 
species in the Mediterranean are now considered non-
native species as around 1000 alien marine species have 
been identified, while their number is increasing at a rate of 
one new record every 2 weeks (Zenetos et al., 2012). Of 
these species, 13.5% are classified as being invasive in 
nature, with macrophytes (macro-algae and seagrasses) as 
the dominant group in the western Mediterranean and 
Adriatic Sea, and polychaetes, crustaceans, molluscs and 
fishes in the eastern and central Mediterranean (Zenetos et 
al., 2010, 2012). Although the highest alien species richness 
occurs in the eastern Mediterranean, ecological impact 
shows strong spatial heterogeneity with hotspots in all 
Mediterranean sub-basins (Katsanevakis et al. 2016). 
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To mitigate the impacts of NIS on biodiversity, human 
health, ecosystem services and human activities there is an 
increasing need to take action to control biological 
invasions. With limited funding, it is necessary to prioritize 
actions for the prevention of new invasions and for the 
development of mitigation measures. This requires a good 
knowledge of the impact of invasive species on ecosystem 
services and biodiversity, their current distributions, the 
pathways of their introduction, and the contribution of 
each pathway to new introductions. 

Common indicator 6 is an indicator that summarizes data 
related to biological invasions in the Mediterranean into 
simple, standardized and communicable figures and is able 
to give an indication of the degree of threat or change in the 
marine and coastal ecosystem. Furthermore, it can be a 
useful indicator to assess on the long-run the effectiveness 
of management measures implemented for each pathway 
but also, indirectly, the effectiveness of the different existing 
policies targeting alien species in the Mediterranean Sea. 

5.2.1.2 EO2-CI6 – Methodology 

During the field survey, a special attention was given to the 
identification and record of alien species.  

5.2.1.3 EO2-CI6 – Results 

The presence of two invasive alien species (Figure 35) has 
been recorded in Rodoni area, from both existing data and 
collected data during the fieldwork. The grape caulerpa 
(Caulerpa cylindracea): the invasive form of Caulerpa 
racemosa, which has been spreading at a rapid rate 
throughout most of the Mediterranean Sea and the Atlantic, 
belongs to C. cylindracea (Sonder) Verlaque, Huisman et 
Boudouresque, an endemic taxon from the southwest 
coast of western Australia (Verlaque et al., 2004; Ruiton et 
al., 2005). Following the first record in Vlora bay in 2012, 
2002, it seems to be common in a wide range of depths (-1 
– -35 m) and substrata (sand, mud, rocks, and especially 
dead matte of Posidonia) along the Albanian coast (Kashta 
et al., 2005, 2008; Maiorano et al., 2011).  

 

Figure 35. Invasive alien species in Rodoni area: SIN) Caulerpa cylindracea; DX) Callinectes sapidus (Photos: L. Kashta, 2009)  

This species covers a large area along Rodoni Cape, 
especially at the tip of the Cape, and small patches within 
the both bays, Lalzit and Rodoni, from -1 m to -15 m depth. 
Caulerpa cylindracea (Figure 35) has been included in the 
priority list of marine invasive species of Marine Protected 
Areas in the Mediterranean, after the Strategy and Practical 
Guide for Monitoring Marine Invasive Species in 
Mediterranean MPAs (Otero et al., 2013). This species 
represents an important threat to the diversity of benthic 
coastal habitats (seagrass beds, maerl beds, coarse 

sediments), since it alters habitat characteristics, competes 
with native species and changes native benthic 
communities. It is considered to be one of the 100 worst 
invasive species in the Mediterranean, as it can alter the 
physical and chemical conditions of the environment 
(including water movement, sediment deposition and 
substrate characteristics), as well as causing profound 
changes to benthic assemblages of algae and 
invertebrates.  
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The blue crab (Callinectes sapidus, Figure 35): this species 
has been transported in ballast waters of the ships from the 
western Atlantic to the eastern Atlantic and Mediterranean 
ports. It has already been widely recorded in different 
Mediterranean regions, especially in the Eastern part. Its 
presence in Albania has been recorded for the first time in 
the Lagoon of Patok (Beqiraj & Kashta, 2009), in the 
northern part of Rodoni bay, few km from the Cape. It has 
been quickly and relatively largely distributed along the 
whole Albanian coast, especially in the lagoons and river 
mouths at the Adriatic Sea. 

This species has already been considered as an established 
species in the Lagoon of Patok, where it is continuously 
found in high abundance during the recent years. The 
establishment of such an invasive species (considered as 
one of the 100 worst invasive species in the Mediterranean), 
so close to Rodoni Cape, should be considered as a serious 
threat to the biodiversity of the area (considered as one of 
the 100 worst invasive species in the Mediterranean), so 
close to Rodoni Cape, should be considered as a serious 
threat to the biodiversity of the area. 

This species has been reported as a very aggressive species. 
Although omnivorous, its feeding is mainly based on 
benthic invertebrates and small fish. It can affect the native 
benthic population through predation, but also through 
competition for habitat and food. It can cause direct 
economic impact to local fishermen communities, as it has 
been reported to mutilate fish caught in traps and trammel 
nets and to tear the nets. 

A potential threat to marine biodiversity is that of invasive 
species. Being in the eastern side of the Otranto Canal, the 
Albanian coast lays in a corridor of migratory species to and 
from the Adriatic, also including alien and invasive species 
along their distribution northward, from the southern and 
central Mediterranean. About 30 marine alien species have 
been reported for the Albanian coast, including macro-
algae, benthic macro-invertebrates and fish, but the 
expected number of alien and invasive species is higher, 
taking into account the records from the neighboring 
countries. The invasive species recorded in Rodoni area are 
the alga Caulerpa cylindracea and the blue crab Callinectes 
sapidus that are being quickly distributed along the 
Albanian coast recently. Possible impacts of these two 
invasive species have been described in details in 4.3 here 
above, in this report. 

5.3 EO3 – Fisheries and Fish Population 

For EO3 Fisheries and fish populations, the list of potential 
indicators provided hereafter is under development by 
GFCM: 

 Spawning stock Biomass (EO3);  

 Total landings (EO3);  

 Fishing Mortality (EO3);  

 Fishing effort (EO3);  

 Other indicators feeding the assessment of EO3; 

 Catch per unit of effort (CPUE) or Landing per unit of 
effort (LPUE) as a proxy (EO3); 

 Bycatch of vulnerable and non-target species (EO1 and 
EO3). 

5.3.1 EO3 – Background Information 

In a good environment the populations of selected 
commercially exploited fish and shellfish must remain 
within biologically safe limits, exhibiting a population age 
and size distribution that is indicative of a healthy stock. 

5.3.2 EO3 – Methodology 

The indicators of Good Environmental Status of 
Commercially Exploited fish are quantitative proxies to 
describe the status of a specific fish stock (i.e. the fish 
population from which catches are taken in a given fishery) 
as well as the anthropogenic pressure imposed on it 
through fishing activities. Those indicators are regularly 
used in fisheries management to assess the sustainability of 
fisheries, as well as the performance of management 
measures (Miethe et al., 2016), by monitoring how far the 
indicator is from previously agreed targets (i.e. reference 
points). 

The assessment of the size and state of exploited fish stocks 
is one of the pillars of fisheries management. Generally, 
stock status is determined by estimating both current levels 
of fishing mortality and spawning-stock biomass (see 
EO3CI7), and comparing these with reference points, which 
are typically associated with maximum sustainable yield 
(MSY – Brooks et al., 2010). 

The GFCM provides regular reports on main indicators of 
relevance for fisheries management, and in 2016 has 
launched its flagship publication “The state of 
Mediterranean and Black Sea fisheries – SoMFi”1 that 
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includes a comprehensive analysis of salient issues of 
relevance in the area. The assessment on the status of 
commercially exploited fish, included in relation to the 
indicator of fishing mortality (GES indicator EO3CI9), 
emanates from the information published in SoMFi 2016, 
2018 and 2020, each of them covering the data validated of 
previous years (minus 2 and minus 3) before the publication 
date (2017 and 2018 for the SOMFI 2020). 

As the GFCM indicators, at the time of the survey, were not 
yet confirmed as common ones, in addition to the field survey 
data, an inquiry was conducted among some stakeholders 
involved in the fisheries sector of the local harbours. 

5.3.3 EO3 – Results 

The visual census of fish fauna was carried out by analyzing 
the georeferenced photographic and video repertoire 
collected both by Scientific Divers and during the ROV 
surveys (Table 17, 18). The geo-referenced videos were 
studied in order to identify the fish species observed and 
estimate their size. The size of the fish encountered (total 
length: TL) was recorded in size classes of 2 cm for most 
species and in size classes of 5 cm for large species. 

 

Table 17. Taxa of fish fauna observed during photo-video analysis 

Site Species Number Size 

Transect 1 

Gobius sp. 1 6 – 8 cm 

Gobius sp. 1 6 – 8 cm 

Serranus scriba 2 16 – 18 cm 

Serranus scriba 1 18 – 20 cm 

Diplodus vulgaris 1 12 – 14 cm 

Diplodus vulgaris 2 14 – 16 cm 

Diplodus vulgaris 1 18 – 20 cm 

Coris julis 2 12 – 14 cm 

Symphodus Tinca 2 16 – 18 cm 

Transect 2 

Serranus scriba 1 16 – 18 cm 

Diplodus vulgaris 3 12 – 14 cm 

Diplodus vulgaris 2 14 – 16 cm 

Coris julis 2 10 – 12 cm 

Coris julis 1 12 – 14 cm 

Symphodus Tinca  2 16 – 18 cm 

Symphodus Tinca 1 20 – 22 cm 

Sardina pilchardus 50 6 – 8 cm 

Considering the length of over 400 m of the paths taken, a 
scarce abundance of fish species both in terms of number 
of species and number of specimens was observed in the 
study area.  

Along the transect 1 (Table 18) only 5 species were observed 
with a maximum of 4 specimens of Diplodus vulgaris 
(30.8%).  

Also along transect 2 (Table 18) the observed species 
amounted to 5, with the most abundant species 
represented by Sardina pilchardus (about 50 specimens, 
80.6%). Serranus scriba, Diplodus vulgaris and Coris julis are 
always present in the investigated sites, while Gobius sp. 
and Sardina pilchardus are observed only respectively in 
transect 1 and transect 2. In general, the size of the 
specimens is always medium-small if we consider the 
average size of the different species observed. 
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Table 18. Percentages of the fish species found 

 Site Species Number % 

Transect 1 

Gobius sp. 2 15,4 

Serranus scriba 3 23,1 

Diplodus vulgaris 4 30,8 

Coris julis 2 15,4 

Symphodus Tinca 2 15,4 

Transect 2 

Serranus scriba 1 1,6 

Diplodus vulgaris 5 8,1 

Coris julis 3 4,8 

Symphodus Tinca  3 4,8 

Sardina pilchardus 50 80,6 

QUESTIONAIRE 

Inside the work for EO3 data collection, an interview with 
local fishermen and fish sellers has been made on Sunday 
25 October. This interview has been imagined and realized 
to implement data oh Fisheries just obtained during 
survey. 

To get more information on the of local fish species, some 
persons involved in fisheries have been associated to the 
survey. Two fishermen and one fish seller from the Patok 
lagoon area accepted to be interviewed, while they were 
working with small fishing boats (of about 7 meters). 
Unfortunately, the interviewees proved to be not very 
available, no one was photographed and they answered 
briefly to the questions asked. Other didn't give us the 
interview. 

Below are the questions of the interview: 

Question 1: What fish species do you typically catch in the 
nets? 

 1st interviewee: sea bass, mullet, octopus, cuttlefish, 
shrimp, cod, anchovies, sole; 

 2nd interviewee: octopus, mussels, sea bass, turbot, 
mullet, white bream, mullet, cuttlefish, shrimp; 

 3rd interviewee (fish counter); 

 They sell: sole, sea bass, turbot, mullet, white bream, 
mullet, octopus, cuttlefish, shrimp, mussels, cod, 
anchovies, trout (also marbled) and common carp. 

Question 2: How many kg of fishes do you catch per day? 

 1st interviewee: it depends, around 15–20 kg day; 

 2nd interviewee: about 10kg day. 

Question 3: how much does the fish sell? 

 1st interviewee: it depends on the species, from €4 up 
to €6; 

 2nd interviewee: did not answer; 

 3rd interviewee (fish counter): 4/5 euro per kg for fresh 
water fish, about 7/8 euro per kg for salt water. 

Question 4: do you think the sea is polluted? 

 1st interviewee: no; 

 2nd interviewee: absolutely not, on the contrary, it is very 
clean; 

 3rd interviewee: no. 

Question 5: Do you ever find plastic bottles in your nets? 

 1st interviewee: rarely and if I find them I reuse them for 
networks; 

 2nd interviewee: no; 

 3rd interviewee: did not answer. 
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Based on the answers obtained, the species mainly fished 
with the use of nets should be: sole, sea bass, turbot, 
mullet, white breams, mullet, octopus, cuttlefish, shrimp, 
mussels, cod, anchovies. 

River fish is also caught, such as: trout (also marble) and 
common carp. 

Fish caught: Fishermen told us, that a few years ago they 
fished a lot of sardines, but nowadays sardines are not so 
abundant, while breams, mullets and soles are very easy to 
catch. 

Fishing effort: Local fishermen, on average, using their small 
fishing boats can catch form 10 to 15 kg of fish per day. 

Fish Prize: The cost varies from area to area and, above all, 
by the type of sale, more expensive in specialized shops 
than in the local markets. In general, freshwater fish costs 
4/5 euros per kg, less than sea fish (about 7/8 euros per 
kg). 

Pollution: Every fishermen (professional and not) normally 
use plastic bottles to anchor and make floating the nets; no 
one seemed available or has ever tried the use of other type 
of floats, made with more resistant material. No one has 
complained about fishing of plastic or any other type of 
pollutant. Plastic bottles caught are always reused. 
However, there is no one perception of pollution. It is likely 
that the bottles float, they do not go to the bottom and 
therefore it could be true that they do not catch them; 
furthermore, the floating ones did not crash as a problem. 
In fact, if fished they are reused. 

We think that Questionnaire like this, or even more detailed 
for sure, should be regularly proposed to local fishermen 
and seller during the future, in order to follow the real state 
of local fish caught per day and the modified (eventually) 
perception of pollution inside fishermen's world. 

5.4 EO5 – Eutrophication 

For EO5 Eutrophication, the list of Common Indicators is as 
follow: 

 13 – Concentration of key nutrients in water column 
(EO5);  

 14 – Chlorophyll-a concentration in water column 
(EO5);  

Other indicators feeding the assessment of EO5 

 Location and extent of the habitats impacted directly by 
hydrographic alterations (EO7) to also feed the 
assessment of EO1 on habitat extent; 

 Length of coastline subject to physical disturbance due 
to the influence of man-made structures (EO8) to also 
feed the assessment of EO1 on habitat extent. 

5.4.1 Common Indicator 13:  
Concentration of key nutrients in the water 
column 

5.4.1.1 EO5-CI13 – Background Information 

Human-induced eutrophication should be minimized, 
especially adverse effects thereof, such as losses in 
biodiversity, ecosystem degradation, harmful algal blooms 
and oxygen deficiency in bottom waters. The 
consequences of eutrophication are undesirable if they 
appreciably degrade the ecosystem health and/or the 
sustainable provision of goods and services. 

Eutrophication is a process driven by enrichment of water 
by nutrients, especially compounds of nitrogen and/or 
phosphorus, leading to: increased growth, primary 
production and biomass of algae; changes in the balance 
of nutrients causing changes to the balance of organisms; 
and water quality degradation (IMAP, 2017). Seawaters 
depending on nutrient loading and phytoplankton growth 
are classified according to their level of eutrophication. Low 
nutrient/ phytoplankton levels characterize oligotrophic 
areas, water enriched in nutrients is characterized as 
mesotrophic, whereas water rich in nutrients and algal 
biomass is characterized as eutrophic. The Mediterranean 
is one of the most oligotrophic seas in the world and most 
of its biological productivity takes place in the euphotic 
zone (UNEP, 1989, UNEP/MAP, 2012). The development of 
nutrient/phytoplankton concentration scales has been a 
difficult task for marine scientists because of the seasonal 
fluctuations of nutrient and phytoplankton concentrations, 
phytoplankton patchiness and small-scale eutrophication 
phenomena. Although long-term scientific research 
(UNEP/FAO/WHO1996; Krom et al., 2010) has shown that 
the main body of the Mediterranean Sea is in good 
condition, there are coastal areas, especially in enclosed 
gulfs near big cities in estuarine areas and near ports, where 
marine eutrophication is a serious threat.  
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In the Mediterranean Sea, the Barcelona Convention 
adopted in 1976 was the first instrument for its 
environmental protection and included a number of 
protocols, such as the pollution land-based sources (LBS) 
Protocol. Since 2000, other international and national 
policies, such as the European Water Framework Directive 
(WFD) and the European Marine Strategy Framework 
(MSFD) are developing programs, which sums to its 
environmental protection at sub regional levels and 
collaborate with UNEP/MAP. At the 19th Ordinary Meeting 
in 2016 of the Contracting Parties to the Barcelona 
Convention (Convention for the Protection of the Marine 
Environment and the Coastal Region of the Mediterranean 
and its Protocols) adopted the Integrated Monitoring and 
Assessment Programme (IMAP) of the Mediterranean Coast 
and Sea and Related Assessment Criteria, which includes 
the targets to achieve the Good Environmental Status 
(UNEP/MAP, 2016). The initial targets of Good 
Environmental Status (GES) for IMAP Common Indicator 13 
are reflecting the scope of the current MEDPOL Programme 
and the availability of suitable agreed assessment criteria. 

In the Mediterranean area eutrophication is caused by both 
regional sources such as urban effluents, industrial 
discharges, and aquaculture activities as well as 
transboundary components such as agricultural runoffs, 
riverine outflows, and airborne nutrient deposition. The 
variables related to eutrophication are influenced by water 
circulation, but it is only recently that the general circulation 
pattern has been connected to regional sources of 
pollution including eutrophication (UNEP/MAP, 2003). 

The highly populated coastal zone in the Mediterranean 
and the riverine input from a draining area of 1.5 106 km2 
(Ludwig et al., 2009) induce eutrophic trends in coastal 
areas. The offshore waters of the Mediterranean have been 
characterized as extremely oligotrophic with a clear 
gradient toward east (Turley, 1999). The gradient is 
illustrated on figure 1 from data collected during the Meteor 
M84/3 cruise (Tanhua et al. 2013) (Graphic 11, 12).  

 

Graphic 11. Distribution of Clorofill-a in Mediterranean basin (Reproduced from: Tanhua et al., 2013) 
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Graphic 12. Distribution of nitrate (NO3) and phosphate (PO4) concentrations along a profile from off the coast of Lebanon to the Strait of 
Gibraltar during spring 2011 (passing in front of Albania). Data were collected during the Meteor 84/3 cruise  

(Reproduced from: Tanhua et al., 2013) 
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5.4.1.2 EO5-CI13 – Methodology 

The assessment of eutrophication in marine waters needs 
to take into account the assessment for coastal and 
transitional waters under Directive 2000/60/EC (Annex V, 
1.2.3 and 1.2.4) and related guidance (Guidance Document 
on the Eutrophication Assessment in the Context of 
European Water Policies, Document No 23. European 
Commission (2009)) in a way which ensures comparability, 
taking also into consideration the information and 
knowledge gathered and approaches developed in the 
framework of regional sea conventions 

5.4.1.3 EO5-CI13 – Results 

Data sampling was performed at 6 stations. Results (Table 
19, Graphic 14) obtained for Temperature, Salinity, pH and 
Dissolved Oxygen (%) along the water column at different 
stations are presented in the graphics and tables presented 
in Annex 012. 

As for the temperature, generally constant values between 
20°C and 22°C are observed along the entire water column. 
Sometimes the superficial layers show slightly lower 
temperatures than the deeper layers probably due to the 
influence of fluvial freshwaters lighter than marine waters. 
However, the presence of a real thermocline is not 
highlighted. 

In general, salinity tends to increase along the water 
column with depth until it stabilizes at a value of about 39 
ppt. This trend seems to be more marked in Station 6 in the 
immediate vicinity of the mouth of the Mat River where the 
salinity rapidly switch from a minimum value of 33.9 ppt at 
the surface to 37.84 ppt at 1 m depth, reaching 38.83 ppt at 
the bottom at about -5.8 m depth. 

The pH values are always constant as the depth increases 
with values of 8.1–8.2 (Graphic 13). 

The dissolved oxygen profile in the various sampled 
stations is more variable. Stations 1, 2, 3 and 4 show a slight 
increase in Dissolved Oxygen with depth and with values 
between 115% and 120%. Station 5, in the centre of the 
study area, shows a constant decrease in Dissolved Oxygen 
(from 121.5% to 115.6%) up to a depth of about -11 m, and 
then increases again to a depth of -16 m where it stabilizes 
at a value of about 119%. Station 6 near the mouth of the 

river Mat shows a constant reduction of dissolved oxygen 
with increasing depth from a value of 121.9% up to about 
115%. Control Stations 7 and 8 show similar trends with an 
increase in Dissolved Oxygen from the surface up to a depth 
of -10 m (from about 122% to 124–125%), followed by a 
constant reduction in its value with increasing depth. This 
reduction becomes more marked in station 8 beyond -45 m 
depth where it reaches a minimum value of 99.7%. 

Results obtained for chemical analysis of seawater samples 
are presented in the following Tables. Results are expressed 
as the average value of three replicate determinations while 
the concentration as µg/l, mg/l as well as in µmol/l. 
Certified Reference Materials of NSI Lab Solutions, have 
been used aiming to control the quality of the obtained 
results. All the average data deriving from the laboratory 
analysis and, therefore, all the trends in the graphs, identify 
a condition of eutrophy for the off-shore stations and a 
gradual increase of all parameters, towards a condition of 
hypertrophy towards the centre of the Patok bay (stations 5 
and 6): all parameters increase following an ideal transect 
between Cape Rodoni and the Patok Lagoon. It is clear that 
this trophic effect is linked to the river outlet and the 
management of fishing lagoons. 
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Table 19. Total water physic-chemical parameters results 

Sample ID 
Sub 
sample 

pH 
Cond. 
(ms/cm) 

Salinity 
(mg/L) 

Turbidity 
(NTU) 

DO 
(mg/L) 

DO% 
Transparency 
(m) 

Density 
(g/cm3) 

Temp 
°C 

S2 0 8.34 55.70 36.40 2.29 7.98 89.90 

3.5 

1.01 20.00 

S2 -5 8.38 56.00 36.60 0.85 7.92 86.30 1.01 19.80 

S2 -13.7 m 8.36 57.30 37.80 2.18 7.92 89.60 1.01 19.90 

S4 0 8.37 57.60 37.90 2.65 7.42 84.00 

2.5 

1.02 20.30 

S4 -5 8.37 57.70 38.00 2.56 7.69 84.50 1.02 20.10 

S4 -3.5 m 8.37 57.80 38.10 3.04 7.64 85.70 1.02 20.20 

S5 0 8.38 53.90 35.20 2.34 7.60 87.30 

2.3 

1.02 19.70 

S5 -5 8.40 57.50 37.80 3.00 7.54 85.90 1.02 19.40 

S5 -23.8 m 8.39 57.90 38.10 2.89 7.52 85.40 1.02 19.50 

S6 0 8.33 35.80 22.40 32.10 6.90 80.00 

0.3 

1.01 20.40 

S6 -5 8.35 57.00 37.50 8.81 6.45 79.00 1.02 20.20 

S6 -3.5 m 8.35 55.60 36.40 10.80 6.50 75.00 1.02 20.30 

S7 0 8.11 55.80 36.60 < 0.01 7.95 91.00 

15.0 

1.02 20.30 

S7 -5 8.20 55.90 36.70 < 0.01 8.10 89.30 1.02 20.10 

S7 -45.9 m 8.08 59.70 39.30 < 0.01 7.99 89.30 1.03 20.00 

S8 0 8.19 57.60 37.80 < 0.01 8.00 89.30 

7.0 

1.02 19.90 

S8 -5 8.24 57.90 38.00 < 0.01 7.95 89.30 1.02 20.00 

S8 -70.3 m 8.22 59.70 39.30 0.60 7.80 89.30 1.02 19.70 

 

 

Graphic 13. Variation of pH values in water samples Graphic 14. Variation of chemical-physical parameters  
in water samples 
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Table 20. Concentration of orthophosphates and total phosphorus in water samples 

Sample ID 
Sub 

sample 
P-PO4

3- 

(μg/L) 
P-PO4

3- 

(μmol/L) 
P-Total 
(μg/L) 

P-Total  
(μmol/L) 

S2 0 3.42 0.11 18.50 0.60 

S2 -5 2.86 0.09 26.00 0.84 

S2 -13.7 m 2.22 0.07 17.25 0.56 

S4 0 3.34 0.11 41.00 1.32 

S4 -5 6.25 0.20 43.50 1.40 

S4 -3.5 m 1.60 0.05 53.50 1.73 

S5 0 5.20 0.17 71.00 2.29 

S5 -5 2.54 0.08 53.50 1.73 

S5 -23.8 m 6.25 0.20 68.50 2.21 

S6 0 13.75 0.44 141.00 4.55 

S6 -5 6.25 0.20 86.00 2.77 

S6 -3.5 m 10.00 0.32 73.50 2.37 

S7 0 2.91 0.09 18.50 0.60 

S7 -5 < 1.0 < 0.03 19.75 0.64 

S7 -45.9 m < 1.0 < 0.03 17.25 0.56 

S8 0 3.69 0.12 13.50 0.44 

S8 -5 < 1.0 < 0.03 21.00 0.68 

S8 -70.3 m < 1.0 < 0.03 14.75 0.48 

 

 

Graphic 15. Variation of Total Phosphorus and Phosphates in water samples 
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Table 21. Concentration of nitrogen species and total nitrogen in water samples 

Sample ID 
Sub 

sample 
N-NO3- 
mg/L 

N-NO3- 
μmol/L 

N-NO2- 

μg/L 
N-NO2- 
μmol/L 

N-NH4+ 
mg/L 

N-NH4+ 
μmol/L 

TOT N 
mg/L 

TOT N 
μmol/L 

S2 0 0.42 30.00 2.47 0.18 0.03 2.00 2.50 178.60 

S2 -5 0.40 28.60 4.07 0.29 0.05 3.64 2.14 152.90 

S2 -13.7 m 0.35 25.00 1.13 0.08 0.02 1.71 2.22 158.60 

S4 0 0.35 25.00 1.53 0.11 0.01 0.79 2.08 148.60 

S4 -5 0.41 29.30 4.21 0.30 0.03 2.29 2.10 150.00 

S4 -3.5 m 0.32 22.90 2.06 0.15 0.01 0.93 1.96 140.00 

S5 0 0.41 29.30 3.80 0.27 0.08 5.79 2.14 152.90 

S5 -5 0.36 25.70 1.66 0.12 0.02 1.57 2.19 156.40 

S5 -23.8 m 0.30 21.40 1.80 0.13 0.01 0.93 2.28 162.90 

S6 0 0.34 24.30 5.68 0.41 0.03 1.93 1.21 86.40 

S6 -5 1.56 111.40 4.07 0.29 0.04 2.79 1.89 135.00 

S6 -3.5 m 0.39 27.90 4.07 0.29 0.03 2.00 2.11 150.70 

S7 0 0.23 16.40 0.65 0.05 < 0.010 0.71 2.36 168.60 

S7 -5 0.28 20.00 0.06 0.00 < 0.010 0.71 2.39 170.70 

S7 -45.9 m 0.26 18.60 0.06 0.00 < 0.010 0.71 2.67 190.70 

S8 0 0.28 20.00 0.65 0.05 < 0.010 0.71 2.65 189.30 

S8 -5 0.28 20.00 0.65 0.05 < 0.010 0.71 2.80 200.00 

S8 -70.3 m 0.03 2.10 2.41 0.17 < 0.010 0.71 2.62 187.10 

 

 

Graphic 16. Variation of Nitrogen compounds and total nitrogen 
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Table 22. Concentration of nitrogen species and total nitrogen in water samples 

Sample ID 
Sub  

sample 
SiO2  

mg/L 
SiO2  

μmol/L 

S2 0 0,48 8.00 

S2 -5 0.45 7.50 

S2 -13,7 m 0.29 4.80 

S4 0 0.30 5.00 

S4 -5 0.30 5.00 

S4 -3,5 m 0.29 4.80 

S5 0 0.99 16.50 

S5 -5 0.60 10.00 

S5 -23,8 m 0.45 7.50 

S6 0 4.53 75.50 

S6 -5 0.76 12.70 

S6 -3,5 m 0.61 10.20 

S7 0 0.41 6.80 

S7 -5 0.29 4.80 

S7 -45,9 m 0.15 2.50 

S8 0 0.40 6.70 

S8 -5 0.31 5.20 

S8 -70,3 m 0.19 3.20 

 

 

Graphic 17. Variation of Silicate compounds in water samples 
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5.4.2 Common Indicator 14:  
Chlorophyll-a concentration in water column 

5.4.2.1 EO5-CI14 – Background Information 

The highly populated coastal zone in the Mediterranean 
and the riverine input from a draining area of 1.5 106 km2 
(Ludwig et al., 2009) induce eutrophic trends in coastal 
areas. The offshore waters of the Mediterranean have been 
characterized as extremely oligotrophic with a clear 
gradient toward east (Turley, 1999). Eutrophication and 
oligotrophy in the Mediterranean is illustrated as 
chlorophyll a distribution in remote sensing imagery 
(Graphic 18, Table 23). 

The assessment of eutrophication is a complex matter, 
since, in the case of coastal environments, “abundance and 

composition of phytoplankton are characterized by a high 
degree of space-time variability: the complexity of these 
areas, due mainly to the high variability of environmental 
factors and to the responses of the communities, make it 
difficult to define a regular annual cycle of phytoplankton" 
(Pugnetti et al., 2007. In Italian). This statement clearly 
indicates that in the field of eutrophication the statistical 
requirement is essential for an acceptable assessment 
strategy. The applied WFD requirements in regards of 
Coastal Water types reference conditions and boundaries 
in the Mediterranean were developed as a good 
compromise towards this challenge. 

 

 

Graphic 18. Variation of Chl-a total values in the water samples analyzed 

 

5.4.2.2 EO5-CI14 – Methodology 

UNEP/MAP’s Pollution Programme (MEDPOL) has a 
monitoring programme since 1999, based on the 
contribution of data from Mediterranean countries, 
including chlorophyll-a. MEDPOL monitoring data was 
used for this assessment, noting that there are several gaps 
in the database where there has been inconsistent data 
reporting from each country over the years. 

Coastal Water types reference conditions and boundaries 
for chlorophyll-a in the Mediterranean were agreed and 
adopted in the IMAP decision of 2016 (UNEP/MAP, 2016). 
These criteria were applied for the first time applied on the 
data available for the Mediterranean through the MED POL 
Database. 
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5.4.2.3 EO5-CI14 – Results 

This section provides the values obtained from the 
Chlorophyll-a analyses from the water samples taken. The 
chlorophyll levels analyzed follow the trends of the previous 
graphs, highlighting the aforementioned progressive 
increase in the trophy parameters of the waters towards the 
center of the bay. The data are shown in the following 
table. 

In the Annex 012 are reported more graphic of relative 
values measured at each investigated station. 

All data about Phytoplankton communities are presented 
and commented into Annex 012. 

 

 

 

 

 

 

 

 

Table 23. Concentration of Chlorophyll-a in water samples 

Sample ID 
Sub  

sample 
CHL-a 
mg/L 

S2 0 1.21 

S2 -5 1.78 

S2 -13.7 m 1.17 

S4 0 1.45 

S4 -5 6.13 

S4 -3.5 m 0.34 

S5 0 1.09 

S5 -5 2.05 

S5 -23.8 m 1.11 

S6 0 9.07 

S6 -5 5.54 

S6 -3.5 m 4.74 

S7 0 1.21 

S7 -5 1.29 

S7 -45.9 m 0.23 

S8 0 0.88 

S8 -5 1.37 

S8 -70.3 m 0.16 
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5.5 EO7 – Hydrography 

For EO7 Hydrography, the list of common indicators is as 
follow: 

 15 – Location and extent of the habitats impacted 
directly by hydrographic alterations (EO7) to also feed 
the assessment of EO1 on habitat extent; 

Other indicators feeding the assessment of EO7 are under 
consideration. 

5.5.1 Common Indicator 15:  
Location and extent of the habitats impacted 
directly by hydrographical alterations (EO7) to 
also feed the assessment of EO1 on habitat 
extent 

5.5.1.1 EO7-CI15 – Background Information 

Permanent hydrographical changes can occur due to 
changes in the thermal or salinity regimes, changes in the 
tidal regime, sediment and freshwater transport, current or 
wave action and changes in turbidity. The degree of change 
and the period over which such change occurs varies 
considerably, depending on the type of modification. 
Assessment of the degree of change can be related to both 
the water column and the sea-floor, and consequently to 
their biological communities. These types of change are 
normally triggered by building activities, such as extensions 
or alterations to the coast, or the building of artificial islands 
and other infrastructural works in the marine environment 
(such as outfalls from power stations, bridges and 
causeways to islands, and offshore installations).  

This EO addresses all such developments (existing and new 
infrastructures) including both large- and small-scale 
structures. The cumulative pressure of 'localized activities' 
will have to be considered to assess the significance of the 
aggregated effect of many small-scale changes. Specific 
importance is given to new planning activities that will have 
to fulfill Environmental Impacts Assessments (EIA). 

Changes, such as altered erosion patterns or residence time 
can modify local conditions in a way that negatively impact 
sensitive species and habitats and can therefore 
compromise the achievement of the biodiversity and 
eutrophication Common Indicator (CI15). Consequently 
the cumulative impact on the ecosystem from pressures 
resulting from the alteration of hydrographical conditions is 

therefore intimately linked to the assessments of these 
other descriptors and indicators. Alteration of hydrographic 
conditions must not adversely affect coastal and marine 
ecosystems. 

As for Protocols of the Barcelona Convention relevant for 
the EO7, the Protocol Concerning Specially Protected Areas 
and Biological Diversity in the Mediterranean 
(UNEP/MAP/PAP, 1999) calls to Contracting Parties of the 
Barcelona Convection for continuous monitoring of 
ecological processes, population dynamics, landscapes, as 
well as the impacts of human activities (Article 7b). In 
addition, it calls to Contracting Parties to evaluate and take 
into consideration the possible direct or indirect, 
immediate or long-term impacts, including the cumulative 
impact of the projects and activities, on protected areas, 
species and their habitats (Article 17). 

Another Protocol of the Barcelona Convention, the 
Protocol on the Integrated Coastal Zone Management in 
the Mediterranean (UNEP/MAP/PAP, 2008), in its Article 9, 
calls for Parties to minimize negative impacts on coastal 
ecosystems, landscapes and geomorphology, from 
infrastructure, energy facilities, ports and maritime works 
and structures; or where appropriate to compensate these 
impacts by non-financial measures. In addition, the Article 
9 demands maritime activities to be conducted “in such a 
manner as to ensure the preservation of coastal 
ecosystems in conformity with the rules, standards and 
procedures of the relevant international conventions. 

5.5.1.2 EO7-CI15 – Methodology 

Ecological Objective 7 is dedicated to assess permanent 
alterations in the hydrographic conditions due to new 
developments. By definition the term ‘hydrography’ is 
meant to include depth, tidal currents and wave 
characteristics of marine waters, including the topography 
and morphology of the seabed. 

EO7 Common Indicator 15 considers only new 
developments, since existing structures have already 
changed the hydrographic conditions and potentially 
impacted the habitats. Since the baseline conditions before 
the construction of existing structures are unknown, the 
monitoring of CI15 for existing structures is not possible. 
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There is a clear link between EO7 and other ecological 
objectives, especially EO1 (Biodiversity). By definition of 
functional habitats under EO1, the priority benthic habitats 
for consideration in EO7 are to be selected. Ultimately, the 
assessment of impacts, including cumulative impacts, is a 
cross-cutting issue for EO1 and EO7. 

The guidance document on how to reflect changes in 
hydrographical conditions in relevant assessments was 
prepared in 2015, aiming to define a methodological 
approach for assessing alterations of hydrographical 
conditions and the impact this may have on habitats due to 
permanent constructions and activities on the coast or at 
sea (UNEP/MAP/PAP, 2015). 

5.5.1.3 EO7-CI15 – Results 

The analysis of bathymetric data allows to highlight any 
anomalies in terms of depth variations, highlighting the 
coastal areas characterized by sediment accumulation or 
alternatively areas with a high rate of erosion. The 
bathymetric map shown in Fig4c and included in the Annex 
004 and in the Annex 006 represents the isobaths every 0.5 

m within the surveyed area of Patok-Rodoni Bay. The 
seabed slopes gently towards the open sea. The only 
sediment accumulation area seems to be found near the 
mouth of the Mat River located north of the Patok lagoon. 
The sediments transported by the river are then distributed 
in the Patok Bay forming a flat seabed that slowly rises 
towards the coastline. This is evidenced by the increasing 
distance between the isobaths as one approaches the 
coastline.  

No zones characterized by noteworthy erosion rates seems 
to have been detected within the survey area. 

The transparency values measured by means of Secchi disk 
(Graphic 19) shows a progressive decrease in 
transparency approaching the Patok Lagoon and the 
mouth of the Mat river. The station exhibiting the lowest 
transparency values is S6 (-0.3 m), presumably due to the 
sedimentary material released from the mouth of the river 
Mat.  

 

 

Graphic 19. Water Transparency vs Turbidity values comparison for all stations 

Moving away from the mouth, the influence of the river 
decreases, and intermediate values of transparency are 
recorded at stations S5, S4 and S2 (respectively -2.3 m, -2.5 
m and -3.5 m). Offshore stations S7 and S8 show the highest 
transparency values (-15 m and -7 m respectively). This data 

also seems to suggest the absence of anomalies within the 
survey area and at the control sites. 

The temperature and salinity profiles seem to highlight 
values along the water column in line with those normally 
recorded for the mid-Adriatic region during the autumn 
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season. In the coastal zone the influence of the fluvial inputs 
seems to be more marked with a reduction of the temperature 
and salinity values in the most superficial layer. 

The analysis of the tide data recorded at Shengjin show a 
tidal excursion of 0.725 cm (min. 0.448 cm and max.1.173 
cm, Graphic 20) in the period between the 9th and 31st 
October 2020. The recorded values seem to be congruent 

with the range of variation normally observed in the 
middle-lower Adriatic.  
More data and interpolation are included into GIS system 
realized on the basis of all hydrographic data obtained both 
during the survey, both from the hydrographic instruments 
present in Shengjin (thanks to Dr. Alfred Velaj, senior 
expert). 

 

Graphic 20. Sea water level recorded in Shengjin between 9th and 31st October 2020 

5.6 EO9 Contaminants 

For EO9 Pollution/Contaminants, the list of indicators is as 
follow: 

 17 – Concentration of key harmful contaminants 
measured in the relevant matrix (EO9, related to biota, 
sediment, seawater) 

 18 – Level of pollution effects of key contaminants where 
a cause and effect relationship has been established 
(EO9) 

Other indicators feeding the assessment of EO9 

 Occurrence, origin (where possible), and extent of acute 
pollution events (e.g. slicks from oil, oil products and 
hazardous substances) and their impact on biota 
affected by this pollution (EO9);  

 Actual levels of contaminants that have been detected 
and number of contaminants which have exceeded 
maximum regulatory levels in commonly consumed 
seafood (EO9);  

 Percentage of intestinal enterococci concentration 
measurements within established standards (EO9);  

5.6.1 EO9-CI17/CI18 – Background Information 

EO9 Ecological Objective describes protection against the 
pollution of marine waters by chemical contaminants. The 
Descriptor is closely related to the activities under the Water 
Framework Directive (WFD) [2000/60/EU], which covers 
freshwaters and some marine waters.  

The monitoring of chemical substances should allow for 
the seamless protection of waters against chemical 
hazards. EU Member States shall consider contaminants 
and their total releases (including losses, discharges or 
emissions) which may entail significant risks to the marine 
environment from past and present pollution in the marine 
region, sub-region or subdivision concerned. 

A list of priority substances identified in EU coastal and 
territorial waters, as laid out in the Environmental Quality 
Standards Directive [2008/105/EC] and its amendment 
[2013/39/EU], is provided in the Water Framework Directive 
Strategy (WFD) on Priority Substances (PS). EU Member 
States may also identify in their coastal waters substances 
of national or local concern (River Basin Specific Pollutants) 
for control at the relevant level. 
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Such contaminants include marine-specific substances 
and contaminants such as hazardous and noxious 
substances resulting from acute pollution events. 

A close collaboration with Regional Sea Conventions is 
crucial, as contaminants cross countries borders. The lists 
of substances that potentially pose a risk to or via the 
aquatic environment have been also compiled under RSC 
and other international organizations. 

Contaminants must not cause significant impact on coastal 
and marine ecosystems and human health. 

5.6.2 Common Indicator 17:  
Concentration of key harmful contaminants 
measured in the relevant matrix 
 
Common Indicator 18:  
Level of pollution effects of key contaminants 
where a cause and effect relationship has been 
established 

5.6.2.1 EO9-CI17/CI18 – Background Information 

It is very important that all the analysis relating to the 
Common Indicator and, therefore, to the possibly 
genotoxic effects on the biota, turned out to be absolutely 
negative: we can therefore affirm that despite everything, 
for the moment, the greatest effect of anthropic impact of 
the area is not due to dangerous substances, but almost 
exclusively from silting, silting up, mud-sliding, as well as a 
great hypertrophy effect towards the centre of the bay, 
starting from the mouth of the rivers and from the mouth of 
the lagoons. 

5.6.2.2 EO9-CI17/CI18 – Methodology 

The method for the assessment has been undertaken by 
evaluating the latest and available MED POL datasets of 
levels of chemical contaminants against set environmental 
criteria (for different matrices) at a regional scale. Heavy 
metals (Cadmium, Mercury and Lead), petroleum 
hydrocarbons and persistent organic pollutants (POPs) -
from the national coastal monitoring networks reported to 
the MEDPOL Database- were initially evaluated. However, 
petroleum hydrocarbons and POPs show a data scarcity, a 
lack of regional coverage and mostly non-detected 
concentrations, and therefore, this assessment focus on 
heavy metals (Hg, Pb and Cd) at a regional scale. 

The present assessment has been mainly constructed 
based on the current status of bibliographic studies and 
scientific documents published in the Mediterranean Sea 
area, as the biological effects datasets through the MED 
POL Database are not yet fully available at a regional scale. 
The full assessment of the Common Indicator 18 will be 
based on the integrated evaluation of the biomarkers 
selected for their monitoring in the Mediterranean Sea, 
namely, Acetylcholinesterase activity (AChE), Lysosomal 
membrane stability (LMS) and Micronuclei frequencies 
(MN) on first instance. 

5.6.2.3 EO9-CI17/CI18 – Results 

The laboratory investigations regarding the search for 
pollutants in seawater, sediment and biota matrices have 
not highlighted particular conditions of accumulation of 
dangerous pollutants. 

This is not to say that the study area is not under significant 
anthropogenic pressure, but at the moment no dangerous 
accumulations and concentrations of pollutants have been 
detected. 

It could certainly be of help, for a future integration of the 
project, a current and tidal survey, to be able to understand 
the circulation of currents and micro-currents, to be 
associated with the outflow of rivers and lagoons present 
on site, so as to try to map the movement water turbidity 
(caused by silting and sludge) and the circulation of 
micro-pollutants, so as to try to highlight possible sites of 
deposition and accumulation. 

All graphics and all calculated results (for each station 
investigated) have been shown in Annex 012. 
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5.7 EO10 Marine Litter 

For EO10 Marine litter, the list of common indicators is as 
follow: 

 22 – Trends in the amount of litter washed ashore 
and/or deposited on coastlines (including analysis of 
its composition, spatial distribution and, where 
possible, source.) (EO10) 

 23 – Trends in the amount of litter in the water column 
including micro-plastics and on the sea floor (EO10) 

Other indicators feeding the assessment of EO10: 

 Candidate indicator: Trends in the amount of litter 
ingested by or entangling marine organisms focusing 
on selected mammals, marine birds and marine turtles 
(EO10);  

EO10-CI22/CI23 – Background Information 

Litter is composed of objects and fragments of objects 
made or used by man, thrown away or deliberately 
abandoned at sea or on coasts, or litter brought down by 
larger or smaller rivers, water treatment plants, storms or 
wind. Their impact is usually chronic and linked to their 

persistent nature (Gregory, 2009). The most recent work 
(Gall and Thompson, 2015) shows about 700 species of 
invertebrates, fishes, birds, marine turtles and cetaceans 
that have been impacted, mainly by entrapment/ 
entanglement and by ingestion. Because of the diversity 
and complexity of sources and the means by which litter is 
brought down to the sea, the problem is hard to handle. 
Moreover, the Mediterranean context is special: a large 
human population in the coastal area, vast daily addition 
of plastic litter to the sea estimated at over 700 tonnes a 
day (UnEP/MAP, 2015), small exchange of water with the 
Atlantic and limited escape of litter through the Strait of 
Gibraltar, intense maritime traffic (about 30% of world 
shipping traffic) and, lastly, insufficient infrastructure to 
process the waste. The consequence of these peculiarities 
is that the Mediterranean has one of the highest rates of 
density of marine litter in the world (Table 24), that can 
attain over 100,000 items per square kilometre of seafloor 
(UNEP/MAP, 2015a), and over 64 million particles per 
square kilometre in the case of floating micro-plastics 
(Van der Hal, 2017). 

Table 24. Summary of the abundance of Marine Litter in the Mediterranean 

 
  



Results of Marine Survey: October 2020 – Patok-Rodoni bay, Albania 

75 

Water circulation is the main driver for marine litter 
distribution in the Mediterranean. However, the role of 
currents can be very complex intervening also on the 
distribution of species that may be affected by marine litter. 
The main patterns of aggregation observed are characterized 
by areas with a high density of marine litter, that is starting 
to be fairly well described, as well as the phenomena of 
strandings, surface transport or accumulation of litter at 
sea (Mansui et al., 2014; Pham et al., 2014). 

Marine litter in the Mediterranean can have a great variety 
of shapes, colors and material composition. Besides the 
cigarette butts found on beaches, the most common 
marine litter items in the Mediterranean are plastic bags, 
bottles and caps, food packaging and to a lesser extent 
metal beverage cans and glass bottles. The objects found 
indicate a predominance of land-origin waste resulting 
mainly from leisure/tourist Source UNEP/MAP, 2015, 
updated *Maximum per sample at 64,800,000 particles per 
km2 in the eastern Mediterranean activities (ARCADIS, 2014) 
and increase markedly during and after the tourist season. 
However, out at sea and on the seafloor, certain parts of the 
Mediterranean are more affected by fisheries-related 
marine litter, constituting a major risk of entrapment/ 
entanglement for marine fauna. 

Marine litter can persist for long periods of time in the 
marine environment due to the slow decomposition rate, 
based on processes of abrasion (mechanical), heat, 
chemical and biological photo-degradation that can slow 
down at sea when in the dark, and where there are low 
levels of oxygen. Until now, there is little data available on 
the degradation and standard tests are still necessary. One 
of the more common phenomena for degradation is 
fragmentation, leading to the presence of micro-plastics 
(smaller than 5 mm), even potentially of nano-plastics less 
than a micron in size. Little is known about the impacts of 
small plastic particles on marine organisms, and the rate of 
entanglement of marine species in these particles seems 
small; however, their ingestion could be the source of more 
substantial effects that should be taken into consideration 
when monitoring. So far, there is a lack of validated 
research methodologies and data to assess their 
concentration levels and the real environmental impacts, 
particularly related to the smaller litter particles. 

Fishing gear (gill-nets, trammel nets, ghost nets, pots and 
traps) when damaged or worn out may be thrown away or 

abandoned by fishermen, or broken and dispersed by 
storms. Some of this fishing gear may continue to catch and 
kill marine organisms (fishes and crustaceans, of commercial 
value or not, birds, mammals and marine turtles) for 
months, even years, until they totally degrade (UnEP/MAP, 
2015b). The results of a recent regional survey carried out 
in 12 non- European Mediterranean countries by UN 
Environment/MAP and its MEDPOL programme (UNEP/MAP, 
2015b) indicate that abandoned ghost nets and fishing 
gear are considered as a problem by 71% of fishermen, 
skippers and sailors, who are also aware of the 
environmental harm and specific impacts they cause. 
Although the rates of gear loss are low, the risk of impact 
still remains significant, with gill-net fishing being very 
common throughout the Mediterranean basin with over 
20,000 boats involved in this kind of fishing. 

Marine litter affects marine organisms at different levels of 
biological organisation, via entrapment/entanglement, 
ingestion, contamination, acting as a vector of species and 
by harming assemblages of different species (Werner et al., 
2017). The study of these impacts should consider the 
different trophic levels. A summary of the literature 
published between 1986 and 2014 on the interactions 
between plastic litter and marine organisms shows that 134 
species from different taxa can be affected (Deudero and 
Alomar, 2015). in the context of monitoring, only a few 
species are of interest, particularly those that are of special 
concern for biological reasons. Thus, marine turtle’s 
inability to distinguish gelatinous prey from certain 
transparent plastic packaging, the fact that some birds can 
accumulate litter in the gizzard, the presence of certain 
species (plankton, fishes) in the upper layers of the water 
where micro-plastics proliferate, the high rates of filtration 
in species like filtering cetaceans and molluscs, or the diet 
of other detritus-eating species means that they ingest 
micro-plastic present in the sediment, so that these 
biological features deserve special attention when 
selecting target species for monitoring. Similarly, the 
information gathered can be of interest in the field of 
health, such as the ingestion of micro-plastics by 
commercially important species consumed by humans. in 
the case of entanglement, species with a vulnerable 
conservation status, at risk of extinction, or scarcity should 
also be considered with attention because of their heritage 
interest. 
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So far, over 80 studies have dealt with interactions between 
marine organisms and marine litter (mainly plastics) in the 
Mediterranean basin (reviewed in Deudero & Alomar, in 
CiESM, 2014; Galgani et al., 2014; Deudero and Alomar, 
2015; UnEP/MAP, 2015). These studies cover a wide range of 
depths (0 to -850 meters down), an extended timescale 
(1986–2017), and identify a vast range of species affected by 
marine litter from invertebrates (Polychaeta, ascidians, 
Bryozoa, sponges, etc.) to fishes, reptiles and cetaceans. 
The effects identified in these studies concern entanglement, 
ingestion, and to a lesser extent colonization by and 
transporting of species. 

Monitoring the impacts of marine litter on marine fauna 
depends strongly on the availability of indicator species to 
measure the prevalence and effects of ingestion of marine 
litter and entanglement/strangling. Monitoring these 
effects can be designed within a multi-species approach in 
order to cover the range of impacts linked to both the 
diverse types of marine litter, of varied size (micro-particles 
and macro-litter) and nature (plastics, metal, glass, etc.), 
and also with the varied ways of life (sedentary, benthic, 
nekton-benthic, pelagic, aerial) and feeding (detritus-
eaters, suspension eaters, omnivores, carnivores) of the 
species that interact with it. The multiplicity of approaches 
needed to take this variability into account thus requires 
the use of many target species, and this is only possible if 
infrastructures crafted using diverse skills are in place. In the 
present state of our knowledge, monitoring can only be 
done gradually, stage by stage, depending on the degree of 
maturity of the indicators. initially it is recommended that a 
pilot monitoring network be developed based on the use of 
the Caretta caretta marine turtle species, the indicator of 
ingestion of marine litter by this species being at the most 
advanced stage of development. 

It seems reasonable to also envisage starting experimental 
work to test the potential of new indicator species, mainly 
to measure the impact of micro-plastics, in particular 
certain species of fish that have a high rate of ingestion and 
wide distribution (Boops boops, Mullus sp.) and 
invertebrates, particularly the mussel Mytilus 
galloprovincialis, present throughout a vast area of the 
Mediterranean Basin. 

5.7.1 Common Indicator 22:  
Trends in the amount of litter washed ashore 
and/or deposited on coastlines; 

5.7.1.1 EO10-CI22 – Background Information 

Much of what we know on the presence of marine litter 
(abundance, distribution, origin) in the marine and coastal 
environment comes from information collected on marine 
litter stranded on beaches. Beach marine litter has drawn a 
lot of attention and numerous surveys and corresponding 
campaigns have been organized. However, a comparison 
among all these different studies is made difficult as the 
majority of these studies use different sampling protocols, 
techniques and methods. As in all marine compartments, 
plastics are predominant among the collected marine litter 
items found stranded on beaches. Several NGOs have been 
very active in tackling the problem, increasing the 
environmental awareness of the citizens, along with 
engaging them in marine litter related surveys, events and 
actions. Most of the available information on beach marine 
litter for the Mediterranean Sea comes from standing-stock 
surveys. 

5.7.1.2 EO10-CI22 – Methodology 

The current assessment has been based on recent key 
assessments, reports and publications by UN 
Environment/MAP, and other projects and initiatives. The 
UN Environment/MAP 2015 Marine Litter Assessment in the 
Mediterranean report has been used as the main source for 
this indicator assessment factsheet. Strand-line surveys, 
cleaning, and regular surveys at sea are gradually being 
organized in many Mediterranean countries for the aim of 
providing information on temporal and spatial distribution. 
Various strategies based on the measurement of quantities 
or fluxes have been adopted for data collection purposes. 
However, most surveys are conducted by NGOs with a focus 
on cleaning. It should be noted that small fragments 
measuring less than 2.5 cm, also referred to as meso-litter 
(versus macro-litter), are often buried and may not be 
targeted by clean-up campaigns or monitoring surveys. 
Stranding fluxes are therefore difficult to assess, and a 
decrease in litter amounts at sea will only serve to slow 
stranding rates. They can comprise a large proportion of 
marine litter found on beaches and very high densities have 
been found in some areas. More sophisticated strategies for 
monitoring beach marine litter can be also applied 
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including the following aspects: selection of survey sites 
(100 m stretch) and number of sites, frequency and timing 
of surveys, documentation and characterization of sites, 
selection of sampling unit and units for quantifying marine 
litter, collection and identification of marine litter items 
(survey forms, master list of items), size limit and classes of 
items, and removal and disposal of litter. The recruitment 
and training of the corresponding staff and groups of 
volunteers is a requirement for any long-term marine litter 
assessment (UNEP, 2009). Staff and volunteers should have 
a very good level of understanding on the context and 
purpose of the marine litter assessment programme. 
Quality assurance and quality control of the collected data 
should be also ensured, mainly addressed through a 
consistent way of collecting and characterizing data at 
regional level. 

5.7.1.3 EO10-CI22 – Results 

Five transects of 100 m were investigated on the beach of 
Tale. A map of the beach marine litter survey is included in 
the Annexes 006. In total, 500 m of beach length was 
investigated. Considering each transect perpendicular to 
the coast, a total of 506 m of beach was sampled. In the 
following Table 25 are reported the quantitative and 
qualitative results on marine litter presence in the surveyed 
beach. 
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Table 25. Beach marine litter results from 5 transects 
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5.7.2 Common Indicator 23:  
Trends in the amount of litter in the water 
column including micro-plastics and on the 
seafloor 

5.7.2.1 EO10-CI23 – Background Information 

Since 2004, when micro-plastics appears in literature, 
thousands of researchers focused on this topic and 
analysed micro-plastics in almost every environmental 
compartment. However, there is still a lack of 
standardization, and therefore, used methodologies varied 
widely. Most researchers performed controversially 
discussed visual examination, but it became more and 
more a supporting tool to reduce measuring effort. To that 
account, especially infrared or Raman microscopy were 
used for chemical characterization. This indicates that 
dimensions of analysed micro-plastics changed to 
micrometre scaling. However, those microscopy 
technologies were used for particle by particle 
characterization, and therefore, it is still challenging to 
handle the mass of data. Alternatively, thermal extraction 
and desorption gas chromatography is a useful integrating 
analysis approach, which allows a multicomponent 
characterization of environmental samples without any 
complex sample preparation. 

With the rapid evolution of micro-plastic research over 
several decades, there is an urgent need to compare 
methodologies for quantifying micro-plastic in aquatic 
environments. The most common method for sea surface 
sampling is a neuston net tow. This method captures 
micro-plastic from large water volumes, and although is 
widely employed, it is specifically designed for studying 
plankton ecology. Its effectiveness for micro-plastic 
research is limited by the net's mesh size as well as the 
likelihood of contamination. In our study, we compared a 1 
L surface grab sampling method to a 335 μm neuston net 
tow. Grab sampling collected over three orders of 
magnitude more micro-plastic per volume of water as well 
as a smaller size range and greater proportion of non-
fibrous plastic than sampling with a neuston net. 
Consequently, solely relying on neuston net samples 
appears to result in an underestimation of the extent of 
micro-plastic pollution. For studies aiming to capture and 
sort larger micro-plastics without a microscope, the 
neuston tow method is preferred, since it samples a greater 

volume of water, increasing the potential of capturing 
micro-plastic pieces. Grab sampling can capture plastic at 
the micro- and nano-scale and in environments where 
neuston nets are impractical, but the small volume of water 
sampled may result in high variability among samples. The 
comparison of these techniques comes at a critical time 
when sampling methods need standardization for the 
accurate measurement of the distribution and composition 
of micro-plastic in aquatic environments worldwide. 

An increasing number of reports have been published 
concerning micro-plastic (MP) pollution in aquatic 
environments. Methods used in these studies continue to 
be updated and lack standardization, so that an up-to-date 
review pertaining methods for MP research is needed. This 
critical review examines the analytical methods, including 
sampling, identification, and quantitation, for MP research. 
Samples are generally collected from water, sediment, and 
biota gastrointestinal tract. Manta nets or trawls are 
prevalently used in surface water sampling, while direct 
shoveling or box-corer grab are commonly applied in 
sediment sampling. Micro-plastics in biota are generally 
obtained by dissecting organisms and separating livers, 
gills, and guts. Density separation is frequently chosen to 
separate MPs from sample matrices. Chemical digestion 
can dissolve other organic materials and isolate MPs for 
further identification. Visual sorting should be combined 
with chemical composition analysis to better identify the 
polymer type. Pyrolysis or thermal decomposition gas 
chromatography coupled with mass spectrometry, Fourier 
transform infrared spectroscopy, and Raman spectroscopy 
are currently the main technologies for MP identification. 
Units prevalently used to express MP abundance in water, 
sediment, and biota are “particles per m3”, “particles per 
m2,” and “particles per individual”, respectively. As MP 
abundances often varied with the methods used, we 
recommend that analytical protocols of MPs should better 
be standardized and optimized. Despite the important 
progress in analysis of MPs, detection technologies for 
identifying nano-sized plastic particles are still lacking, and 
therefore should be developed swiftly. 
5.7.2.2 EO10-CI23 – Methodology 

The current assessment has been based on recent key 
assessments, reports and publications by the UN 
Environment/MAP, and other projects and initiatives. The 
UN Environment/MAP 2015 Marine Litter Assessment in the 
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Mediterranean report has been used as the main source for 
this indicator assessment factsheet. For the moment, there 
is no reporting to UN Environment /MAP on floating and 
seafloor marine litter and the assessment is based on the 
available data and information from reports and scientific 
publications. Several approaches, protocols and units 
(items/km, items/km2, kg/km2, kg/h) have been used. 
However, the expression of the abundance of marine litter 
found float at sea or lying on the seafloor in items per 
surface are (m2, km2, ha2) coupled with information on 
weight seems to be the most appropriate. Nowadays the 
harmonization of all the sampling methodologies is among 
the top-priorities of the marine litter agenda. 

A. Floating Marine Litter 

Visual assessment of floating macro-litter particles includes 
the use of research vessels, marine mammal surveys, 
commercial shipping carriers, and dedicated litter 
observations (UNEP/MAP, 2015). Aerial surveys have also 
been employed for larger items. For floating micro-litter 
particles, the manta-trawl net system is used for sampling 
the surface layers of the seas. The net it pulls is made of thin 
mesh (normally with mesh size of 333μm) and the whole 
trawl is towed behind a vessel. Then, laboratory work is 
required in order to analyse the collected samples. 

B. Seafloor Marine Litter 

Most of the data and information on seafloor marine litter 
come from general strategies for the investigation of 
seabed marine litter which are often similar to those used 
to assess the abundance and type of benthic species. 
Several approaches are applied in order to assess seafloor 
litter abundance and distribution: i) visual surveys with 
SCUBA in shallow waters; ii) opportunistic sampling using 
otter-trawls; and iii) observation tools (Remote Operated 
Vehicles – ROV etc.). The most common approach to 
evaluate sea-floor litter distributions is opportunistic 
sampling. This type of sampling is usually coupled with 
regular fisheries surveys and programs on biodiversity, 
since methods for determining seafloor litter distributions 
(e.g. trawling, diving, video) are similar to those used for 
benthic and biodiversity assessments. Monitoring 
programs for demersal fish stocks, undertaken as part of 
the Mediterranean International Bottom Trawl Surveys 
(MEDITS), operate at large regional scale and provide data 
using a harmonized protocol, which may provide a 

consistent support for monitoring litter at Regional scale on 
a regular basis and within the Ecosystem Approach (EcAp) 
requirements. 

The use of observation tools i.e. Remote Operated Vehicles 
(ROVs) and Submersible Vehicles is a possible approach for 
deep-sea environments (Galgani et al. 1996; Pham et al., 
2014). These methods unfortunately require considerable 
financial means but are of great use for areas that cannot 
be accessed by other means. The use of observation tools 
helped scientists assess marine litter far beyond the 
commonly used fishing grounds (sandy bottoms) and the 
continental shelf, and extend the assessment of marine 
litter in bathyal and abyssal environments, reaching in 
depths up to 4 km. 

5.7.2.3 EO10-CI23 – Results 

The 5 linear paths at the 5 stations for sampling the micro-
plastics on the marine surface are shown in the map 
(Figure 19). 

The stations are respectively located at 2 km, 4 km, 6 km, 8 
km and 10 km from the coast and the distance covered has 
a total length of 12,652 m. 

The results of the analysis of the collected micro-plastic 
samples and of the observations regarding floating 
macro-plastics are reported in Table.25 and Table 26. The 
details of the distance covered by each linear path and the 
volume of filtered water is also reported. 

The concentration of micro-plastics in the sample, by shape 
and by color, is expressed as the number of items per 
transept in table Table 25. While the concentration of 
micro-plastics at each transept is expressed as the 
number of items per m2 of sampled seawater in Table 26. 
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Table 26. Results of micro-plastics analysis 

 

Sample
s ID Size (mm) Microplastic 

MorphType Color Transparency Number of 
objects Remarks 

MML-1 

5-0.3 Fragment White Opaque 23  

5-0.3 Fragment Green Opaque 55  

5-0.3 Fragment Other Opaque 3 Color: pink 

5-0.3 Fragment Other Opaque 1 Color: aqua green 

5-0.3 Fragment Black Opaque 2  

5-0.3 Fragment Other Opaque 8 Color: light blue 

5-0.3 Fragment Other Opaque 30 Color: silver 

5-0.3 Fragment Blue Opaque 2  

5-0.3 Filament Green Opaque 5  

5-0.3 Filament Red Opaque 3  

5-0.3 Filament Blue Opaque 3  

5-0.3 Filament White Transparent 8  

5-0.3 Filament Black Opaque 7  

> 5 Filament Black Opaque 1  

5-0.3 Sheet Other Opaque 1 Color: light blue 

5-0.3 Sheet White Transparent 7  

5-0.3 Sheet Green Transparent 2  

5-0.3 Foam Black Opaque 3  

5-0.3 Foam Black Opaque 3  

5-0.3 Foam Other Opaque 2 Color: pink 

5-0.3 Foam Blue Opaque 2  

MML-2 

5-0.3 Filament Blue Opaque 1  

5-0.3 Filament White Transparent 1  

5-0.3 Sheet White Opaque 4  

5-0.3 Sheet White Transparent 3  

5-0.3 Fragment Green Opaque 7  

5-0.3 Fragment White Opaque 14  
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5.8 Overall assessment of the potential 
impacts on biodiversity in Albania 

Like in the whole Albanian coast, the human impact and the 
various threats to marine and coastal habitats have 
increased during the last 20 years in Rodoni area, too. The 
loss of biodiversity and natural values has played an 
important role in socio-economic aspect of the local 
community of this area, although the assessment of this 
impact has been scarcely done. From the analysis of 
existing data and also a preliminary collected data from the 
field, the main sources of threats and impact on marine and 
coastal habitats in Rodoni area are been detected. 

5.8.1 Water pollution and waste water management 

Most of pollution comes from the River Ishmi, at the 
northern part of the Cape, besides other pollution sources 
related to the villages’ agricultural and farming activities, 
as well as tourist developments along the coastline. Waste 
water of a large area of central Albania, including Tirana, is 
directly discharged to the sea, without any preliminary 
treatment. Pollution in the Ishmi river mouth is considered 
as an “environmental hot spot” of the Albanian coast. 

5.8.2 Solid waste management 

Increased tourism development, especially in Lalzit bay, at 
the southern part of Rodoni Cape has not been 
accompanied by necessary waste management infrastructure 
such as the proper disposal of solid wastes, water supply 
and sewerage. This situation has increased the amount of 
solid waste deposited along the coast. Additionally, a 
huge amount of solid wastes, especially plastic, has been 
deposited at Ishmi river mouths.The area is also impacted 
by contaminants and marine litter. The area is approx. 45 
km from the main Albanian port (Durrës). The survey vessel 
was mooring in Durrës port during the field survey in 
Patok-Rodoni Bay. 

5.8.3 Coastal erosion 

Rodoni area has had one of the highest erosion rates along 
the whole Albanian coast. Some beach areas of 150–200 m 
extent until 30 years ago, are just 20–30 m large currently. 
In some other areas, 2–3 m of sand coast has remained 
only. Main reasons related to erosion are the intervention in 
the rivers’ bed (Mati, Ishmi, Erzeni) and deforestation of the 

area. Additionally, the loss of coastal land is also related to 
the tectonic movements and geological processes in the area. 

5.8.4 Coastal constructions and inappropriate territorial 
planning 

Illegal and uncontrolled constructions, mainly for tourism 
purpose, occurred especially in Lalzit Bay. These 
construction activities have caused permanent destruction 
and alteration of natural habitats. They have damaged the 
coastal communities by direct burial and siltation. This 
situation is more evident in benthic populations. Recently, 
some small beaches have been created along the coast of 
the Cape area. Unsolved problems related to the land 
property on the coast have also contributed to this illegal 
and abusive use and have disabled the appropriate 
territorial planning at the coast. 

The bay is impacted by the two existing rivers (Ishmi and 
Mat) that contribute with water, sediments and pollution in 
this area. The area is known for its relevant biodiversity and 
include protected areas in the related coastline; the area is 
also an important forging and nesting site for sea turtles. 
The hydrography of the area had to be analysed and 
correlated with the physical disturbance within the 
coastlines due to the anthropogenic activities and 
influence of man-made structure. Previous studies show 
sedimentation impact on the Posidonia meadows that 
need to be assessed within this survey as well as for other 
benthic habitats. 

5.8.5 Illegal and uncontrolled fishing 

Illegal fishing is a serious threat to fish, mussels, crustaceans 
and other communities in coastal and marine habitats of 
the Rodoni area. Although some measures and legal 
instruments have been strengthened recently, the situation 
with illegal fishing is still far of being properly controlled. 
Consequences of overfishing are also evident in the area, 
where its socio-economic impact has been encountered 
in the local community. Grazing effects from sea urchins 
and desertification of benthic habitats are also supposed 
to be consequences of the overfishing in this area. 
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5.8.6 Agriculture activities at the coast 

Agriculture activities have continuously caused damages in 
the coastal area, especially in the northern part of Rodoni 
cape (Rodoni bay). The agriculture land has often been 
extended close to the sea. This impact has been higher 
when chemicals and fertilizers have been used. 

5.8.7 Uncontrolled cattle grazing 

During two last decades the use of coastal area for cattle 
grazing in Rodoni area was totally uncontrolled. Grazing 
has often affected the sensitive habitats and was spread 
quite close to the coast line. Although the grazing impact 
has not been properly assessed, it is a potential threat for 
sensitive and endangered habitats and species, if it is not 
controlled and managed as soon as possible. 

5.8.8 Limited awareness level 

Despite the considerable work done by many Projects, 
Institutions and Organizations on education and raising 
awareness on marine conservation and management 
during the last 20 years in Albania, the awareness level is still 
limited. Rodoni area is on the areas where education and 
raising awareness activities have been more limited. This 
issue is more sensitive when considering aspects related to 
the impact of fishery and tourism on specially important 
habitats and species, as well as related to the MPAs. 

5.9 Workshop & on the Job Training 

5.9.1 Background information 

Job training can be delivered in a number of ways and ‘on 
the job’ training is just one of several ways in which a 
company might choose to deliver the skills and knowledge 
it requires to its workforce. 

Employment/participants needs can differ from company 
to company and, depending upon the size of the company 
and the various skills and knowledge needed to carry out 
particular jobs, many companies will use a combination of 
strategies to enable them to have a workforce which has the 
necessary job training to carry out the full range of job 
functions which the company requires. This might include 
structured academic learning at a University or College of 
higher education or vocational training in the form of NVQs 
(National Vocational Qualifications), for example. However, 
no matter what tactics are adopted to teach the workforce, 

some kind of ‘on the job’ training will, inevitably, form some 
part of its teaching programme.  

So, what are the advantages and disadvantages of on the 
job training? (Figure 36) 

On The Job Training – Advantages 

By training an employee/participant within their own 
working environment where they can use the tools and 
equipment which will be needed to carry out their specific 
role, it is far better than to try to simulate this in an external 
setting. 

The employee/participant can be given specific job training 
and can be shown what to do and as they practice under 
the supervision of more experienced staff, they’ll gain 
more confidence in their work as well as the trainer being 
able to guide them towards doing the job correctly and 
being on hand to point out any errors and to give feedback. 
In addition to the job training being tailored to specifically 
suit the needs of the company and its workforce, this also 
allows a new trainee to be integrated far more easily and 
quickly into the company as opposed to them learning 
similar skills externally which might not be entirely suitable 
for the specific role they’re being asked to do. 

Additionally, worker training within the company also means 
that the employee is actually working as they are learning 
and they’ll become more productive as they become 
more adept. From a financing perspective, it’s also a very 
cost effective method for the company of imparting skills 
and knowledge that are specific to the company’s needs. 

On The Job Training – Disadvantages 

There are many reasons why on the job training is not 
always as effective as it should be. Firstly, it’s not enough 
that the person passing on their skills and knowledge is 
proficient in what they do. The often forgotten fact is that 
teaching, worker training or mentoring is a ‘skill’ in itself 
for which people need to be trained and if they are not and 
the training is delivered to the workforce piecemeal, is not 
planned sufficiently or is delivered in such a way where the 
trainee is not easily able to grasp the concepts, then the 
training itself will be of a sub-sufficient standard which will 
be both counterproductive to the company and to the 
trainee themselves. Often, on the job training is rushed in 
an effort to get the trainee up to speed as quickly as 
possible and as a means of saving the company money. 
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However, once again, if the trainer does not find time to 
establish whether or not the trainee has grasped a 
particular skill or concept and/or doesn’t allow sufficient 
time for feedback, then that too can render on the job 
training a waste of time. Cramming too much information 
into too short a period of time is one of the biggest mistakes 
a trainer can make. 

Remember, the trainer may well be able to do the job 
‘blindfold’ but it’s important to remember that this has 
only come about through years of experience and that 
trainees are going to need a lot more time to be able to 
learn jobs in stages. 

 

Figure 36. On the Job Training vs Of the Job Training flows (https://www.seetec.co.uk/) 

Other Issues 

Another mistake a company/group will make is in bringing 
in an external trainer who may well be fully equipped to 
pass on the knowledge and skills to a trainee but they may 
be completely unfamiliar with the equipment and with the 
company’s working practices so from a financing point of 
view, hiring external training help isn’t always necessarily 
cost effective. Another issue which often arises with on the 
job training is that the trainer will sometimes pass on bad 
habits to the trainee, often without realizing they are doing 
so. Therefore, attention needs to be given to ensure that 
doesn’t happen. 

It is, therefore, easy to see why on the job training does have 
a significant role to play in the acquisition of skills and 
knowledge in work on the part of trainees as well as helping 
with their overall integration and development in their 
employment but training is only ever as effective as the 
planning that is put into it. 

Training alongside an expert is one of the most effective 
learning experiences. You learn by seeing things done but 
above all by trying and putting into practice. 

The effectiveness of learning depends on the expert: very 
competent, of course, in the subject, but also an excellent 
teacher, able to empathize with the learner and to be able to 
deal immediately and well with any problem that may arise. 



Results of Marine Survey: October 2020 – Patok-Rodoni bay, Albania 

85 

Often, however, the expert is only an expert on the subject 
but not a good communicator and a good teacher. The risk 
is a confused and incomplete transfer of information. 

If the skills to be learned require a prior theoretical 
introduction, this approach is lacking because both the 
theoretical moment and the necessary attention to the 
teaching material are missing in the planning of the 
intervention. 

The sequence in which problems are presented, then, is 
dictated by practical work and is not always the optimal 
one on the didactic level: a problem with a very high level of 
difficulty could arise first or after a simpler problem, which 
would have been appropriate to face before. 

The fact that it is the development of the project that 
dictates the agenda of the problems means that some 
topics are never dealt with because they are not essential to 
the specific objective of the project. If, from a certain point 
of view, it can be an optimization because you do not waste 
time learning something that is not needed immediately, on 
the other hand the coaching training risks being incomplete. 

In mentoring training, the transfer of skills takes place 
between expert and individual or at most a limited group of 
learners. If a skill must be provided to all members of the 
group, the expert will have to repeat himself several times 
and it is undoubtedly an inefficiency of this type of training. 

On the other hand, the explanations can be adapted to the 
specific needs of each learner and be more targeted and 
effective, obviating a serious limitation of classroom 
courses. 

But there is another problem: when can learning be 
considered concluded? At the end of the project? Or when 
all group members have acquired certain skills? How can 
you check if the goal is achieved? 

These questions are not easy to answer and, if you choose 
to keep the expert until the end of the project, the cost of 
shadow training can become exorbitant. 

As the project develops and the skills of the group members 
grow, the opportunities for new learning are reduced. The 
expert continues to be there but his utilization rate in the 
training field tends to gradually decrease. 

Is coaching training always the winning choice? 

5.9.2 Methodology 

The On the Job Training session was basically organized in 
two moments: a) the technicians and researchers of the 
team held a demonstration with a description of the 
oceanographic research equipment (SSS, SBES, ROV, 
equipment for taking water samples and sediment, Manta 
Trawl, biological sampling, etc.) carried out on the pier 
where the vessel used for the Marine Survey was moored; b) 
in the second part of the day, in a classroom of the port 
offices, the researchers (not embarked on the vessel during 
that day) held a series of lectures on all underwater 
research activities (LIT, ROV, scientific diving, Marine Litter 
analysis, chemical-physical-biological withdrawals, 
censuses of marine organisms, evaluation of 
eutrophication and hydrology, etc.) scheduled and applied 
during this first baseline IMAP Marine Survey. 

While the demonstrative lessons of the instruments used 
on the research vessel were held on the pier in front of the 
audience of the attendees (who asked questions and could 
observe the technicians at work), the classroom lessons 
were presented thanks to powerpoint presentations 
projected on maxi screen, video and sequence of images 
(the participants asked many questions intrigued by the 
explanation of the project and the activities of the Marine 
Survey). 

All On The Job Training activities were carried out in full 
compliance with the COVID-19 prevention regulations. 

Some scenes from the On The Job Training are at disposal 
in Annex 013. 

5.9.3 Results 

The audience (about 20–30 people) present at On The Job 
Training was varied and diversified: university students, 
high school students, enthusiasts and research doctorates 
attended; the invitations and the selection of the public 
were carried out by NAPA in collaboration with the National 
Bodies and the research team that was carrying out the 
Marine Survey. 

Some scenes from the On The Job Training are at disposal 
in Annex 013. 
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6 MAIN CONCLUSIONS 

For each Ecological Objective and for each Common 
Indicator investigated, considering the observations and 
the results obtained, the main conclusions are provided 
hereafter. 

6.1 EO1 Biodiversity (Habitat and species) 

Although the growing interest in these last years concerning 
the distribution of marine habitats, data are still scarce and 
limited, especially in the north area of Albania and 
restricted to data concerning the benthic microfauna in the 
Posidonia. oceanica meadows in the Patok and Lalzit bays, 
Albania (Beqiraj and Kashta, 2007).  

6.1.1 Common Indicator 1:  
Habitat distributional range 

The area surveyed is under the influence of a river input and 
is mainly characterized by the presence of the biocenosis of 
superficial muddy sands in sheltered waters (identification 
code III. 2. 3) in the coastal sector and by the biocenosis of 
coastal terrigenous muds (identification code IV. 1. 1) for the 
deeper depths.  

Near the southern part of the coast, small rocky outcrops 
emerge from the soft bottom and are characterized by the 
dominant presence of Ulvaceae and the polychaete 
Sabellaria alveolata. Colonies of this polychaete form bio-
constructions with a diameter of up to 50 cm that emerge 
from the soft bottom.  

The biocenosis of superficial muddy sands in sheltered 
waters is always characterized by the presence, even if not 
continuous, of the Association with Cymodocea nodosa on 
superficial muddy sands in sheltered waters (identification 
code III. 2. 3. 4).  

The seagrass Posidonia oceanica is present within the study 
area only as isolated small patches, both on rocky and on a 
sandy bottom, but not in the form of continuous meadow 
as observed for the south side of Cape Rodoni, overlooking 
Lalzit bay. 

The details of biocenosis distribution are shown in the 
biocenosis map (Annexes 001 and 006). 

6.1.2 Common Indicator 2:  
Condition of the habitat’s typical species and 
communities 

Within the study area, due to the important flow of fresh 
water and sediment from the coastal river, great part of 
Posidonia oceanica are replaced by other seagrasses such 
as Cymodocea nodosa, species considered more tolerant, 
but which never grows in dense meadows, and moreover 
algae as Ulvaceae and Caulerpaceae.  

Soft bottoms present heterogeneous populations both in 
terms of community structure and in terms of species 
diversity. The number of species per sample varies over a 
very wide range, with highly significant differences between 
the different stations. This variability in species richness 
translates into a correspondingly high variability in the 
diversity indices calculated. 

Hard bottoms host photophilic algal populations mainly 
represented by Ulva sp., while the faunal component is 
mainly represented by Polychaete Sabellaria alveolata. The 
brown alga Cystoseira, even if present, shows an 
intermittent distribution with consequent low coverage 
values of hard substrates. 

The irregular presence of P. oceanica as scattered patches 
is due to changes in salinity and poor transparency of the 
waters, the abundance of C. nodosa and the dominance of 
Ulva sp. are closely linked to the rivers supplies, in particular 
Drini, (Simeoni et al., 1997) and to anthropic activities in the 
coastal area and upstream of the rivers, which lead to the 
alteration of sedimentation and the presence of nutrients 
and pollutants in the water. 

Posidonia oceania meadow 

Due to the limited presence of P. oceanica in the study area, 
it was impossible to characterize properly the status of P. 
oceanica meadow, existing only in patches.  

To have a better knowledge, a preliminary investigation 
was conducted on the south-western part of Cape Rodoni 
(northern part of Lalzit Bay) where the P. oceanica meadow 
is more extensive. The investigations highlight that, in the 
bathymetric range of 5 m, the P. oceanica meadow shows a 
quite good state of preservation concerning the covering 
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and satisfying concerning the density. In the shallower 
bathymetry, instead, the upper limit of the Posidonia 
meadow is jagged, interspersed with many dead matte 
areas and with a not satisfying state of preservation. 
Furthermore the seabed is covered by sediment causing 
scarce visibility, data confirmed also by others (Albania 
Protected Area Gap Assessment, 2010). Being outside the 
studied area, the lower limit of the meadow that, according 
to other authors, should be present up to 20 m depth, has 
not been investigated. 

Regarding the morphometric analysis, our data do not 
comply with the pattern described in the literature, which 
foresees a decrease in the number of leaves per bundle 
along the bathymetric gradient (Buia et al., 2003); on the 
contrary our parameters remain similar among the stations, 
probably because the depth variability was not significant.  

Regarding the coefficient "A", which mainly expresses the 
combined effect of the mechanical action of 
hydrodynamism and grazing of herbivores, results have not 
show a correlation with the depth. In fact, the percentage 
does not decrease along the bathymetric gradient and 
results extremely less, linked to by pressures from 
herbivores (e.g. sea urchin Paracentrotus lividus) more that 
from fishes (Kouadri Mostfeai 2014).  

According to recent study (Telesca et al., 2015), P. oceanica 
was widely distributed in Albania with 4,803 ha of meadows 
but localized regressive phenomena were documented, 
with in particular a loss of 907 ha in Vlora Gulf. 
Eutrophication and pollution, especially in coastal regions 
that are heavily populated, are a problem in many coastal 
areas. Invasive macro-algae such as Caulerpa taxifolia can 
also threaten the survival and affect the density and 
complexity of the assemblages in the meadow. In addition, 
monitoring of seagrass meadows, implementation of 
fishing regulations, increased awareness and mapping 
projects (particularly in areas less well studied) will further 
help to protect this habitat. 

According to the present study, the conservation state of 
the P. oceanica meadow, in the area of Cape Rodoni is not 
completely satisfying, and the many key species observed 
(Paracentrotus lividus, Chondrilla nucula, Caulerpa. 
cylindracea), suggested the need to realize a detailed digital 
mapping of the seabed with particular attention to the P. 
oceanica range of distribution area.  

6.1.3 Common Indicator 3:  
Species distributional range, related to marine 
mammals, seabirds, marine reptiles 

The results of the sightings have allowed to identify a 
stationary population of cormorants (Phalacrocorax carbo) 
near the eastern coastal sector of the survey area. Most of 
them are using the fixed fishing systems installed on the 
coast or in the lagoons. The sighting of a single specimen of 
share-waters (Puffinus sp.) underlines the presence of this 
species in the area. 

Several sightings of small groups of the dolphin Tursiops 
truncatus suggest a constant presence of marine mammals 
in the waters under study. 

No specimens of sea turtles and/or sharks were recorded 
during the survey, although their presence in the area 
seems to be ascertained from previous observations made 
by fishermen and Albanian scientists. 

6.2 EO2 Non Indigenous Species (NIS) 

6.2.1 Common Indicator 6:  
Trends in abundance, temporal occurrence and 
spatial distribution of non- indigenous species, 
particularly invasive non indigenous species, 
notably in risk areas in relation to the main 
vectors and pathways of spreading of such 
species. 

The invasive species recorded in Rodoni area during the 
survey are the alga Caulerpa cylindracea and the blue crabs 
Callinectes sapidus that have been recorded in most of the 
Albanian coast recently. 

Caulerpa cylindracea is widely distributed throughout the 
area, both on soft bottoms and on rocky outcrops, where it 
forms extensive carpets. Its presence is also observed in 
concomitance with photophilic algal populations and/or 
with the phanerogams Posidonia oceanica and Cymodocea 
nodosa. 
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6.3 EO3 Fisheries 

Only the variability of fish assemblages (in terms of species 
richness, density and at the extent possible biomass) have 
been assessed within this survey (as requested in the call for 
tender)s.  

In all the investigated sites, the census of fish fauna shows a 
very low abundance in terms of number of species and 
number of specimens. The cause probably lies in the 
intense fishing pressure exerted on the entire area under 
survey. This is highlighted by the huge amount of fishing 
gear scattered throughout the area (coast and sea) 
between Rodoni Cape and Patok Lagoon.  

The size of the observed specimens varies from medium to 
small if we consider the average size, and constitutes 
further evidence of the high fishing pressure to which this 
coastal zone is subjected. Implementing measures to 
reduce fishing pressure in the study area and in the 
contiguous ones could induce an increase in fish stocks in 
terms of both the number of species and their size. 

6.4 EO5 Eutrophication 

6.4.1 Common Indicator 13:  
Concentration of key nutrients in water column 

6.4.2 Common Indicator 14: 
Chlorophyll-a concentration in water column 

The investigations carried out show a progressive increase 
of presence of silt and mud both in the water column and 
in the sediments, following a transect that goes from the 
open sea to the coast. During the sampling period, a 
constant and high turbidity of the surface waters and of the 
entire water column was observed. 

The levels of total nitrogen, phosphorus and other 
parameters, in addition to all the chemical-physical 
parameters, show a gradual increase in hypertrophy in the 
centre of Patok bay and along the coasts, where the river 
deltas and lagoons are present. The values of chlorophyll-a 
and phytoplankton population show the same pattern of 
increase towards the coast. 

The bay of Patok appears, therefore, as a vast area of sea 
and coast that has a strong influence of sedimentary 

supply, of organic and inorganic material, from the rivers 
and lagoons present along the coast. 

With the lack of control of water discharges (rain and 
sewage water) in the river and at sea, and the lack of 
permanent monitoring of the marine environment, the 
situation of trophy and hypertrophy can increase greatly 
depending on the season, rainfall and temperature. 

Through both ROV investigations and scientific dive 
transect investigations were both very difficult to carry out 
given the high turbidity in the water column. The whole 
Patok bay has shallow sandy-muddy bottoms, poorly 
biodiverse due to high sedimentation and hypertrophy of 
the waters. 

6.5 EO7 Hydrography 

6.5.1 Common Indicator 15:  
location and extent of the habitats impacted 
directly by hydrographic alterations. 

The analysis of bathymetric data together with those 
relating to transparency, temperature, salinity and tide 
levels do not seem to highlight particular anomalies within 
the study area. 

The presence of rivers and abundant fluvial inputs deeply 
affect the area between Patok Lagoon and Rodoni Cape as 
regards both the contributions of sediments and the 
chemical-physical parameters of the water column. The 
sediments transported by the rivers are then distributed in 
the Patok Bay forming a flat seabed that slowly deepens 
form the shore to offshore. 

The granulometry analysis of the sediments sampled at the 
different stations highlight a preponderance of silt and clay 
component versus a limited presence of larger size classes. 
This suggests that the fluvial inputs are mainly made up of 
fine material easily transported or re-suspended over long 
distances by waves and currents. 
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6.6 EO9 Contaminants 

6.6.1 Common Indicator 17:  
Concentration of key harmful contaminants 
measured in the relevant matrix 

6.6.2 Common Indicator 18:  
Level of pollution effects of key contaminants 
where a cause and effect relationship has been 
established 

The surveys carried out shows a relatively low pollution 
level in 2020, and as this was the first detailed survey 
organized in the Patok-Rodoni area, there are no means to 
compare with previous data. Amongst the information that 
could have been useful to understand the patterns in the 
Patok Bay are maps of general currents, micro-currents and 
tidal currents. This could assist for identifying areas of 
dispersion and areas of concentration of pollutants coming 
from the rivers and/or the lagoons. 

In fact, all the graphs calculated (Annex 10.12) of the data 
obtained show a beginning of the presence and possible 
future accumulation of lead, cadmium and mercury, but in 
normal concentrations (this applies to both sediments and 
biota). All values appear within the national limits for now 
and need to be monitored and if necessary controlled in the 
future. 

The values of PCBs, PCAs and heavy metals in the biota, as 
well as all the analysis related to the evaluation of genotoxic 
effects performed on filter feeders sampled in the area, 
were found to be very limited or, furthermore, negative-not 
relevant. All tests on Lysosomal Membrane Stability (LMS), 
AcetylCholinesEterase (AChE) assay and Micronucleus 
assay in haemocytes resulted completely negative. These 
data remind that pollution level could be controllable yet if 
some management, conservation and protection program 
starts. 

6.7 EO10 Marine litter 

6.7.1 Common Indicator 22:  
trends in the amount of litter washed ashore 
and/or deposited on coastlines (including analysis 
of its composition, spatial distribution and, where 
possible, source) 

6.7.2 Common Indicator 23:  
Trends in the amount of litter in the water 
column including micro-plastics and on the 
seafloor 

Qualitative and quantitative data on marine litter presence 
in the pilot site show a low concentration and/or almost 
absence of litter in the water column and on seafloor. No 
waste was observed on the seabed, while on sea surface 
micro-plastics amounted to an average value of 0.083 
items/m2. Recent data show that the concentration of 
micro-plastics in the Mediterranean sub-region is around 
0.17 items/m2. The observed concentration values are 
therefore halved compared to the reference data for the 
Mediterranean.  

The results relating to floating macro-plastics (1 item 
observed during the entire campaign through Manta Trawl 
net) represent further confirmation of the integrity of the 
bottoms and waters of the study area from the point of view 
of plastic pollution. 

The results of the investigations on beach litter show a 
prevalence of plastic material consisting mainly of plastic 
bottles and plastic/polystyrene pieces 2.5 cm >  < 50 cm. 
The probable cause lies in the use of plastic containers as 
buoys for signaling fishing nets and gears. These buoys 
can be accidentally lost at sea and subsequently 
transported to the beach.  

The conspicuous presence of rubbish deposed, rather than 
beached, however suggests a constant frequentation of the 
coastal stretch probably by local communities. The greater 
quantity of waste found in the stations closest to the houses 
built on the beach and frequented by fishermen suggests 
that the greatest contribution of beach litter comes from 
terrestrial anthropogenic activities rather than from the 
material transported by sea. 
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6.8 Workshop & on the Job Training 

For this project, and due to COVID-19 Pandemia, it was 
initially decided to cancel the On the Job Training's 
sessions, as requested by SPA-RAC and MTE. But, at a later 
stage, it was considered possible to realize a semi On the 
Job Training, through a participative workshop, with the 
idea of “listen, learn, look but do not touch”. The 
participants had the opportunity to look very closely at all 
the scientific equipment installed on the vessel, but not to 
touch them or to interact manually with this equipment.  

All the participants were very happy to have this type of 
experience, as they were interested in what was happening 
in their country and in the sea. We hope that in the future 
they continue learning and deepening the techniques of 
marine biology and oceanology. 
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7 RECOMMENDATIONS 

The present project required a very important effort to be 
completed, during the collection of preliminary data, 
information while reviewing previous scientific studies, 
during the field research operations, and also during the 
subsequent analysis and discussion on the data collected. 
Each stage has raised, questions, suggestions and 
recommendations.  

The suggestions and recommendations indicated below 
represent some ideas for both planning, future 
management and interventions that, in the long term, 
could guarantee an improvement both in the habitats 
present and in the organisms living in the area; as well as 
being a food for thought to aim at developing or controlling 
socio-economic activities (tourism, fisheries, nautical 
sports) and environmental protection (coastal and marine 
protected areas) in the area of Patok-Rodoni, as presently 
considered by the national authorities. 

The study area (Patok-Rodoni bay) turned out to be a 
potential very interesting area from both environmental 
and naturalistic point of view, but appears as strongly 
impacted by anthropogenic activities, not directly carried 
out on site (such as wastewater from cities through rivers, 
nearby port activities, use of boats with un-ecological 
engines, indiscriminate and sometimes illegal fishing, 
heavy pollution from macro-plastics and micro-plastics, 
very high levels of sedimentation and silting that cause 
strong turbidity of the waters) but from inland or coastal 
activities north of the surveyed areal, transported by the 
currents that appear to be dominantly from north to south.  

The main impacts are linked to the hypertrophic spill of the 
rivers (Drin, Mat and Ishmi) that flow along the coast, or 
occasionally in the two coastal lagoons (Tale and Patok) 
and are blocked in the southern part of the Patok bay by 
Rodoni Cape  

 

 

7.1 Recommendation for the monitoring of 
the area 

In the survey area, very few previous research works have 
been carried out over time, both on geomorphological/ 
bathymetric and on ecological and taxonomic aspects. In 
addition, some of the existing data could not be validated 
due to lack of information on positioning and 
methodology for analysis. 

This first survey, constituting really a baseline for the IMAP 
process, allowed highlighting some ecological 
characteristics of the site, but was certainly not sufficient to 
understand the full functioning of the area. It will be 
important that future monitoring covers the same stations 
and look for the same elements, by seasons and year after 
year, while adding additional long periodic or permanent 
measurements, such as meteorological data (wind, rain, 
temperature), hydrological data at different stations (sea 
water temperature, currents, swell and waves, river flow, 
turbidity, etc.) 

The geomorphological characteristics of the coast, the 
beaches and the seabed are fundamentally very 
homogeneous and not very differentiated. The generally 
sandy-muddy bottoms and the turbid waters rich in silt and 
suspended solids, make the biology/bionomy of habitats 
and organisms very uniform and make very low the level of 
biodiversity. 

Data collected allow to assert that there are particular 
ecological conditions of hypertrophy in the whole area of 
Rodoni bay (that appears different from Lalzi bay). This 
hypertrophic water condition depends for sure on the flows 
of the coastal rivers, but also on the outlets of Tale and 
Patok fishing lagoons. The existence of rough conditions, 
mainly in autumn and winter, with strong waves and 
currents can easily reactivate the suspension of sediments, 
nutrients and pollutants, and increase the turbidity. 

The main stations identified and sampled for this first 
survey could be considered in the future as the local 
network for monitoring the area, either if the area is given a 
status of conservation or if part of it is developed for tourism 
activities.  
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7.2 Recommendation for the inclusion of the 
local survey stations in the national 
monitoring network  

Both side of the Rodoni Cape, north the Patok Bay and 
south the Lalzit Bay, appear ecosystems with very high 
potential, even if the north side is strongly influenced by the 
fluvial supply and by the management dynamics of coastal 
lagoons. Fortunately, the level of chemical pollution 
appears nowadays more or less limited and not very 
important, but the organic moreover and inorganic pollution 
too remain major problems that must be monitored, 
managed, controlled and possibly resolved in the next future. 

The stations covered during the field survey for chemical-
physical and biological monitoring were carefully selected 
and could be in the future included on the national 
monitoring network for the monitoring of the quality of the 
marine environment, responding to the participation of the 
country to the IMAP process. Other stations could be added, 
such as in front of the lagoons Patok and Tale, at the level 
of the river mouths and near the Shengjin harbour. 

Scientific research and biological monitoring are certainly 
very important and fundamental activities to plan and to 
do, in particular to prepare and implement management 
decisions for the whole area in line with the national 
policies. The quality and productivity of the marine 
environment is linked to the national decisions concerning 
the management of fisheries and aquaculture in the 
lagoons and at sea, the control of all discharges in the 
upstream parts of the rivers and of all types of 
developments and activities on the coastal strip. 

7.3 Recommendation for the development of 
a marine and coastal protected area 

Albania has identified several sites along its coast for 
declaring marine protected areas. The area of Cape Rodoni 
is one of them. As shown in the survey of the northern part 
of Cape Rodoni, the Patok bay shows a limited number of 
point of interest due to the uniformity of the sea bottoms 
(sandy, muddy) and the limited variety of biocenosis. The 
extension to the southern part of Cape Rodoni the Lalzit Bay 
is more representative of the specificities of the 
Mediterranean region, including an area of bio-construction 
with the presence of Posidonia oceanica meadows. 

The marine and coastal protected area centered on Cape 
Rodoni could associate the marine interests of north and 
south of the Cape. 

In addition, other point of interest are present in the 
surrounding for developing ecotourism activities, the 
lagoons or Tale and Patok with their fishing activities and 
the presence of numerous wild birds and the rivers and 
their rims. 

7.4 Recommendation on Marine Spatial 
Planning and link to Integrated Coastal 
Zone Management of the coastal zone 

Economic development of the Albanian coastal zone will 
induce a migration of the population towards the sea. On 
one hand, population density in coastal areas will increase. 
The increase in the number of people living in the coastal 
zone will produce a larger demand for infrastructures and 
an increase in urbanization with related environmental 
impacts. It is therefore clear that the success of future 
economic development is really a function of a correct 
environmental policy, being able to balance development 
needs with the respect of natural habitats and landscapes. 

From the study of coastal processes along the Albanian 
coastline, it emerges that the main need is not the 
construction of coastal defenses for tackling coastal 
erosion but more the control of human activities. This is 
particularly important in the case of a developing country 
like Albania, since wrong coastal management policies can 
have detrimental effects on the economy. Indiscriminate 
development of the coastal zone could for example lead to 
lower land values; construction of badly designed 
structures could trigger erosion, demanding further 
engineering works. One option to limit such negative 
impacts should be is to introduce environmental indicators 
within economic budgets, finally considering ecological 
constraints at a macroeconomic level. 

It will be necessary to conduct multidisciplinary 
investigations at a large scale, to provide a baseline for the 
environmental impact assessments of development 
projects, on land and at sea. Furthermore, monitoring of 
environmental changes should be given much greater 
importance and be carried out in a systematic way on a 
proper network of stations along all the coast of Albania. 
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7.5 Recommendation for additional marine 
hydrographic and sedimentologic studies 

From the point of view of the necessary knowledge for 
planning and management of the coastal area, it would be 
appropriate to carry out in the next future some in-depth 
studies aimed at studying coastal dynamics and 
geomorphological evolution. 

To proceed with this type of analysis it will be necessary to 
combine the morphological data already acquired 
(bathymetric and side scan sonar survey) with new data 
and specific studies: 

 A campaign of current and wave measurements which 
involves the installation of equipment aimed at a 
seasonal acquisition; 

 The acquisition of current, swell and wind data from 
regional and foreign databases that may concern the 
area; 

 A study of the meteorological-marine climate and 
climate changes, with identification of the local climate 
conditions induced by prevailing winds; 

 A regular grid sampling campaign of marine and coastal 
sediments on which to perform a sedimentology study; 

 The study of the evolution of the coastline on the basis 
of recent and historical cartography as well as photo 
areas and satellite. 

7.6 Recommendations for innovative 
ecological studies 

Considering these preliminary data obtained on 
contaminants and possible pollution impacts, it could be 
important to carry out further investigations aimed at 
understanding the circulation, storage and accumulation 
of the main pollutants in water and sediment. 

Heavy metals are one of the existing pollutants in the area, 
as seen from the survey data. Their distribution and origin 
are not completely clear, but it is plausible that they are 
transported by floods of rivers and, once in the sea, are 
transported and deposited according to currents. 

A detailed survey on currents and hydrography, associated 
with the data obtained from the geomorphological study of 
this project, could allow to understand better the 
distribution of heavy metals, developing proposals for the 
improvement and protection of the area and the coasts. 

It could be recommended to install an autonomous 
chemical-physical monitoring system, with a line of 
oceanographic buoys that can communicate with a 
laboratory on land. 

Given the possible future impact of pollutants on the 
toxicity of demersal fish fauna or filtering species, it would 
be useful and important to install innovative Biological 
Early Warning System (BEWS) and apply Mussel Watch 
protocols to all aquaculture farms along the coast of 
Albania. 

7.7 Recommendation on sites of historical 
and/or cultural value  

The survey area encompasses several submerged wrecks of 
different periods. A dedicated study on the colonization 
and conservation of these wrecks could be very important, 
not only for their historical and cultural value, but also for 
their ecological role within this habitats. Underwater 
wrecks, if sunk on sandy and muddy bottoms, generally flat 
and with limited depths (20–30 meters), play a really 
important ecological role, offering vertical structures and 
triggering an ecological principle called "tigmotropy", 
acting like an oasis for fish and other marine organisms, 
where a flat bottom would offer no shelter of fixation 
options. 

Wrecks can also play a role in the fight against illegal fishing 
(Albania is sinking many military wrecks along its coasts in 
a controlled way, as they function like an anti-trawling 
systems). Wrecks are becoming an important tourist 
attractions for divers who every year frequent the Albanian 
coasts. A survey of the most accessible wrecks could 
produce a 3D photogrammetry reconstruction allowing 
advertising for this tourism activity. 
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8 LIST OF ANNEXES 
 

The Annexes are presented in a separate document. 

 001 Biocenosis and Biodiversity Maps 

 002 Physical, chemical and biological parameters Map 

 003 Map of sampling points and Stations and of all the routes taken during infield works 

 004 Bathymetric Map 

 005 Map of Side Scan Sonar survey 

 006 GIS (shape files and projects) 

 007 Cloud of the back-up photo and video cover 

 008 Lists of habitats and species (particularly vulnerable and endangered species and habitats and those 
characterizing the biocenoses as well as species which are first time recorded in Albania) 

 009 Survey Figures 

 010 Marine Plants and algae survey Figures 

 011 Marine Benthos bionomic survey Figures 

 012 Laboratory Graphics and elaborations 

 013 On the Job Training 

 014 GANTT Diagrams for Phase I and Phase II 

 015 The coastline of Albania: general morphology, evolution and coastal management issues 

 016 Cape of Rodoni (Skenderbeu): coastal description 

 017 Videos 

 018 Material & Methods – Equipment – Instrumentation 
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The GEF-funded project “Implementation of the Ecosystem 
Approach in the Adriatic Sea through Marine Spatial 
Planning” (GEF Adriatic) is carried out across the Adriatic-
Ionian region with focus on two countries: Albania and 
Montenegro.

The main objective of the project is to restore the ecological 
balance of the Adriatic Sea through the use of the ecosystem 
approach and marine spatial planning. Furthermore, the 
project aims to accelerate the implementation of the 
Integrated Coastal Zone Management Protocol and facilitate 
the implementation of the Integrated Monitoring and 
Assessment Programme. Just as importantly, it will contribute 
to the achievement of the good environmental status of the 
entire Adriatic. The project is jointly led by UNEP/MAP, PAP/RAC 
and SPA/RAC. In Albania, the project implementation is 
coordinated by the Ministry of Tourism and Environment with 
National Agency for Protected Areas. The project duration is 
from 2018 to 2021. 

Ministry of Tourism and Environment
Bulevardi “Dëshmorët e Kombit” Nr.1, 1001, Tiranë, Albania
E : info@turizmi.gov.al

National Agency of Protected Areas
Bulevardi “Dëshmorët e Kombit” Nr.1, 1001, Tiranë, Albania
E : info@akzm.gov.al, zamirdedej@akzm.gov.al




