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Introduction

The increasing of anthropogenic pressures during last decades pose a significant threat and act as an evolutionary force for ecosystems due to its global coverage [START_REF] Dachs | Organic pollutants in coastal waters, sediments, and biota: a relevant driver for ecosystems during the anthropocene[END_REF]. Large number of chemical substances was detected in the environment; some of them have been reported as persistent organic pollutant (POPs) because they exhibit high toxicity, long-range transport potential followed by persistence and bioaccumulation potential [START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF]. These chemicals come from various applications ranging from agricultural pesticides, pharmaceuticals, detergents, flame retardants, insulating materials, di-electric fluids, combustion by-products and other applications [START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF][START_REF] Muir | Are there new persistent organic pollutants? A challenge for environmental chemists[END_REF][START_REF] Schwarzenbach | Environmental Organic Chemistry[END_REF].

Then, they can be transported far from their emission sources to reach different environmental media via various processes depending on their physico-chemical properties [START_REF] Zhang | Legal framework related to persistent organic pollutants (POPs) management in China[END_REF][START_REF] Dachs | Organic pollutants in coastal waters, sediments, and biota: a relevant driver for ecosystems during the anthropocene[END_REF]. Therefore, a rising concern about their potential environmental effects began after the first public warnings in the early 1960s, and grew stronger in the 1970s [START_REF] Zhang | Legal framework related to persistent organic pollutants (POPs) management in China[END_REF][START_REF] El-Shahawi | An overview on the accumulation, distribution, transformations, toxicity and analytical methods for the monitoring of persistent organic pollutants[END_REF], when has been started a great attention on scientific field to dealing with these effects associated with the occurrence and fate of POPs. Fifty years after this initial awareness of their potential harmful effects, a huge scientific work was done on the field of their source identification, transport, fate, and impact on ecosystems and humans.

Scientific progress has led to the regulation of a few of them by national and international organisms and had an important impact on international legislation. Even after several decades of banning and regulated some POPs, residues of these compounds have been found in environmental matrices and biota and elicit chronic toxic effects (Arslan-Alaton and Olmez-Hanci., 2013). These persistent chemicals continue to cycle through food chain transfer, atmospheric, and hydrospheric transport on national and global scale [START_REF] Van Oostdam | Human health implications of environmental contaminants in Arctic Canada: a review[END_REF]. However, this field is still in its infancy in terms of being able to evaluate the total contamination present in ecosystems and its real impact on aquatic organisms and humans. Recently some studies proposed an ecological risk assessment approach which provides an adequate framework for evaluating the propabilities that ecological adverse effects may occur or are occurring as a result of organism exposure to one or more environmental stressors (US-EPA, 1998).

In the case of sediment contamination, the sediment quality guidelines (SQGs), are usually adopted [START_REF] Chapman | Sediment quality values (SQVs) and ecological risk assessment (ERA)[END_REF]Gómez-Gutiérrez et al., 2007).

II. Definition and classification of POPs

Organic substances, which are persistent having long-lives in environmental matrices, bioaccumulative and possess toxic characteristics likely to cause adverse effects on human health and environment so are called PBTs (Persistent, Bioaccumulative, Toxic substances) [START_REF] Hansen | The human health programme under AMAP. AMAP human health group. Arctic monitoring and assessment program[END_REF][START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF][START_REF] Jones | Persistent organic pollutants (POPs): state of the science[END_REF].

Depending on their mobility in the environment, PBTs could be of local, regional or global concern [START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF][START_REF] Piaggi | Cell death and impairment of glucose-stimulated insulin secretion induced 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in the β-cell line INS-1E[END_REF]. POPs are a subclass of PBTs.

Under the auspices of the United Nations Economic Commission for Europe (UN-ECE)

Convention on Long-Range Transboundary Air Pollution (CLRTAP), a protocol on POPs has been drawn up in which POPs as defined as a set of organic compounds that possess toxic characteristics, are persistent, are liable to bio-accumulate, prone to longrange atmospheric transport and deposition and can result in adverse environmental and humans effect at the locations near and far from their source (UN-ECE, 1998a). POPs are classified in families in many cases, one of these families contains tens or hundreds of different compounds (for example there are 209 polychlorinated biphenyls (PCBs) congeners differing from each other by level of chlorination and substitution position, polycyclic aromatic hydrocarbons (PAHs)) [START_REF] Jones | Persistent organic pollutants (POPs): state of the science[END_REF][START_REF] Dachs | Organic pollutants in coastal waters, sediments, and biota: a relevant driver for ecosystems during the anthropocene[END_REF]. To date, POPs refer to pesticides, PCBs and PAHs compounds. Table 1 present a list of priority substances in the CLRTAP POPs protocol and substances also specified in UNEP Governing Council Decision 19/13c for initial inclusion in the global POPs convention are shown in bold.

POPs can be classified into two categories: intentionally produced chemicals including organochlorine pesticides such as: DDT, aldrin, endrin, merix, dieldrin, heptachlor, toxaphene, and chlordane, and industrial chemicals such as: PCBs and hexachlorobenzene (HCB) and unintentionally produced by-product like dioxins, furans and PAHs (Fiedler, 2003;[START_REF] Zhang | Legal framework related to persistent organic pollutants (POPs) management in China[END_REF][START_REF] Zhang | Persistent organic pollutant residues in the sediments and mollusks from the Bohai Sea coastal areas, North China: an overview[END_REF][START_REF] El-Shahawi | An overview on the accumulation, distribution, transformations, toxicity and analytical methods for the monitoring of persistent organic pollutants[END_REF] (Fig. 2).

a) Intentionally POPs

This category includes several compounds which can be divided into two types: organochlorine pesticides and industrial chemicals including PCBs [START_REF] Kelce | Determination of polycyclic aromatic hydrocarbons in the effluents of an urban waste treatment plant and the water, sediments and mussels of the receiver Thermaikos Gulf (N. Greece)[END_REF][START_REF] Harner | Global pilot study for persistent organic pollutants (POPs) using PUF disk passive air samplers[END_REF].

Industrial chemicals

PCBs are a class of organic compounds formed with 1-10 chlorine atoms attached to the biphenyl molecule (Fig. 1 B). There are 209 PCB congeners. They were used in industrial applications as fire resistant transformers, heat exchanger fluids, dielectric fluids, plasticizers, adhesives, chemical stabilizers in paints, insulating materials, flame retardant, in aluminum, copper, iron and steel manufacturing processing, in natural and synthetic rubber products and so on (Korytáret al., 2002). In 1966, PCBs were discovered as environmental pollutants for the first time and they have been found throughout the world in water, sediments, bird tissue, and fish tissue [START_REF] El-Shahawi | An overview on the accumulation, distribution, transformations, toxicity and analytical methods for the monitoring of persistent organic pollutants[END_REF]Arias et al., 2015). Although their production ended in the late 1970s, the majority of the cumulative world production of PCBs are still in the environment. Indeed, their resistant to degradation allows them to persist in the environment for a long time and become widespread via atmospheric and water transport mechanisms (Korytáret al., 2002;[START_REF] Villa | Distribution of organochlorine pesticides in pine needles of an oceanic island: the case of Tenerife (Canary Islands, Spain)[END_REF]. Moreover, PCBs are often found both in the effluent and in the sludge of municipal wastewater. Therefore, there are considered as an important class of special wastes. Due to its abundance in environmental samples International Council for the Exploration of the Sea (ICES) were selected seven individual congeners (PCBs 28,52,101,118,153,138 and 180) [START_REF] Duinker | Selection of chlorinated biphenyl congeners for analysis in environmental samples[END_REF]. Growing attention was focused to the so-called dioxin-like PCBs (DL-PCBs). PCBs substituted in 2-or 3substitution was found able to exhibit dioxin toxicity while in the 3,3,4,4,5 or 5 position was not considered to be DL-PCBs [START_REF] El-Shahawi | An overview on the accumulation, distribution, transformations, toxicity and analytical methods for the monitoring of persistent organic pollutants[END_REF].

b) Unintentionally POPs

Organic compounds were produced as unwanted by-products of combustion or chemical process that take places in the presence of chlorine compounds emitted from both stationary and mobile sources [START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF]. They are divided into three types namely dioxin, furan and PAHs (Fig. 2). As following briefly description of PAHs compounds:

Polycyclic aromatic hydrocarbons (PAHs)

Organic chemicals are also classified as potential POPs and POPs-like compounds by many agencies [START_REF] Zhang | Persistent organic pollutant residues in the sediments and mollusks from the Bohai Sea coastal areas, North China: an overview[END_REF][START_REF] El-Shahawi | An overview on the accumulation, distribution, transformations, toxicity and analytical methods for the monitoring of persistent organic pollutants[END_REF]. They are constituted of two or more fused benzene rings in linear, angular or cluster arrangements, containing only carbon and hydrogen. The central molecular structure is linked by stable carbon-carbon bonds. They are formed during pyrogenic process like fossil fuel combustion, forest and prairie fires, by-products of industrial processing and present in petroleum products. A certain amount of PAHs are released into the environment via anthropogenic processes (UNIDO, 2000). They have been detected in soil, air, and sediments as well as on various consumable products. The United States Environmental Protection Agency (U.S.

EPA) listed 16 PAHs on a list of priority pollutants since they are considered either possible or probable human carcinogens [START_REF] El-Shahawi | An overview on the accumulation, distribution, transformations, toxicity and analytical methods for the monitoring of persistent organic pollutants[END_REF]. 16 PAHs U.S. EPA and their chemical structures are given in Fig. 1 A.

III. Origin of PCBs and PAHs i. Historic Production and use

Early of 1881, PCBs were firstly produced by Germans then their intensive industrial usage in America began in 1929 [START_REF] Zhang | Legal framework related to persistent organic pollutants (POPs) management in China[END_REF]. PCBs were used as heat exchange fluids in electric transformers and capacitors, and as additives in paint, carbonless copy paper, sealants and plastics till their legal banish in 1970s (UNEP chemicals, 1999). Since 1970, PCBs production was banned but some electrical supply equipment containing PCBs is still in use in different regions poses a continuous serious threat to the environment [START_REF] Shao | Status and Prevention Strategies of PCBs in China[END_REF]. The banned and restricted POPs are mentioned in table 1. While PAHs are formed during carbonaceous material burning and petrogenic process [START_REF] Zhang | Persistent organic pollutant residues in the sediments and mollusks from the Bohai Sea coastal areas, North China: an overview[END_REF]. Table 1 shows the production period and emissions estimates of some POPs.

ii. POPs emission sources and source identification

POPs sources can be divided between primary and secondary. Primary sources are those directly related to chemicals application (e.g. accidentally released PCBs from old equipment). Contrariwise, secondary sources are due to its cycling in the environment through transport and transformation processes after they enter the environment (e.g. volatilization of PCBs from soil, sediment and water, thus soils and surface waters become secondary sources). Usually, secondary sources are diffuse sources, while primary sources are point sources [START_REF] Dachs | Organic pollutants in coastal waters, sediments, and biota: a relevant driver for ecosystems during the anthropocene[END_REF]. All regulatory efforts have been focused in controlling the primary sources of POPs whereas their occurrence, fate and exposure in the environment are mainly controlled by secondary sources [START_REF] Lohmann | Global fate of POPs: Current and future research trends[END_REF]. However, these regulations have some problem with primary emission sources which still uncontrolled to a certain value due to their diffusive character (e.g. polychlorinated dibenzo-p-dioxins (PCDD/Fs), PAHs and de novo formation of PCBs) [START_REF] Dachs | Organic pollutants in coastal waters, sediments, and biota: a relevant driver for ecosystems during the anthropocene[END_REF]. Atmospheric pathways were identified as the major mode of long-range transport and global dispersal for most POPs [START_REF] Lohmann | Global fate of POPs: Current and future research trends[END_REF]. In case of PCBs, there has been an extensive debate whether their atmospheric levels were mainly due to environmental cycling (e.g., [START_REF] Harrad | Polychlorinatedbiphenyls (Pcbs) in the British environment e sinks, sources and temporal trends[END_REF][START_REF] Jeremiason | Pcbs in Lake-Superior, 1978 -1992: decreases in water concentrations reflect loss by volatilization[END_REF], or due to primary emissions (e.g., Jaward et al., 2004c;[START_REF] Robson | Chiral PCB signatures in air and soil: Implications for atmospheric source apportionment[END_REF]Hung et al., 2005b). Recent studies attribute these to the continuing diffusive atmospheric emissions in densely populated areas (Jaward et al., 2004c) without confirmation whether these are due to primary or secondary sources [START_REF] Hsu | Locating and quantifying PCB sources in Chicago: receptor modeling and field sampling[END_REF][START_REF] Uraki | Determining source of atmospheric polychlorinated biphenyls based on their fracturing concentrations and congener compositions[END_REF]. Whereas, higher molecular PAHs due to their strong sorption to atmospheric parties were controlled primary by atmospheric emissions [START_REF] Dachs | Adsorption onto aerosol soot carbon dominates gasparticle partitioning of polycyclic aromatic hydrocarbons[END_REF][START_REF] Lohmann | Adsorptive and absorptive contributions to the gasparticle partitioning of polycyclic aromatic hydrocarbons: state of knowledge and recommended parametrization for modeling[END_REF], because PAHs act as ''single hoppers" [START_REF] Lohmann | Global fate of POPs: Current and future research trends[END_REF]. Therefore, currently the main research topic is to identify the predominant sources due to its importance in terms of regulations and mitigation measures.

At the present time, there is a challenge for scientists to create an approach to identify POPs emission sources. Recently, PAH diagnostic ratios were used as a tool for identifying and assessing pollution emission sources enable to distinguish PAH pollution originated from petroleum products, petroleum combustion and biomass or coal burning.

Most diagnostic ratios involve isomer pairs of parent and alkyl-substituted PAHs with the same molar mass and similar physico-chemical properties assumed that they undergo similar environmental fate processes [START_REF] Tobiszewski | PAH diagnostic ratios for the identification of pollution emission sources[END_REF]. These ratios allow identifying the origin of PAHs in different environmental media: air, water, sediment, soil, as well as aquatic species. Numerous studies show that diagnostic ratios change in value during phase transfers and environmental degradation. They are sensitive to particle size and color and seasonal changes as a result of photodegradation [START_REF] Kavouras | Gas/Particle partitioning and size distribution of Primary and Secondary carbonaceous aerosols in Public Buildings[END_REF]Stephanou, 2002) (Dvorska et al., 2011). In Mediterranean aerosol, the most photo-reactive components, benz[a]anthracene (BaA) and benzo[a]pyrene (BaP), show depletion between urban and remote areas indicating that vehicle emissions as a primary source [START_REF] Sicre | Aliphatic and aromatic hydrocarbons in different sized aerosols over the Mediterranean Sea: occurrence and origin[END_REF][START_REF] Gogou | Organic aerosols in Eastern Mediterranean: components source reconciliation by using molecular markers and atmospheric back trajectories[END_REF][START_REF] Tolosa | Aliphatic and polycyclic aromatic hydrocarbons and sulphur/oxygen derivatives in northwestern Mediterranean sediments: Spatial and temporal variability, fluxes and budgets[END_REF]. The use of PAH diagnostic ratios has recently been criticized (Galarneau, 2008;Katsoyiannis et al., 2007;[START_REF] Zhang | Legal framework related to persistent organic pollutants (POPs) management in China[END_REF] because they are not usually conservative in the environment. Some PAHs ratios with mass 202 and 276 such as FLA/(FLA + PYR) and IcdP/(IcdP + BghiP) are more conservative than ANT/(ANT + PHE) and BaA/(BaA + CHR) with mass 176 and 228 which are a photosensitive ratios [START_REF] Tobiszewski | PAH diagnostic ratios for the identification of pollution emission sources[END_REF]. Therefore, mass 276 and 202 isomers have the greatest range in stability and hence good indicators to distinguish between petroleum and combustion sources, whereas masses 278 and 228 show little promise as such indicators [START_REF] Yunker | PAHs in the Fraser River basin: a critical appraisal of PAH ratios as indicators of PAH source and composition[END_REF]. In general, PAHs lighter than Pyrene (PYR) and Fluoranthene (FLA) tend to accumulate in the gaseous phase, whereas PAHs heavier than BaP and CHR are mainly bound on particles. Therefore, some studies focus on the use of diagnostic ratios based on PAH concentrations in particulates only without taking into consideration the partitioning of PAHs between gas and particles in the atmosphere [START_REF] Yunker | PAHs in the Fraser River basin: a critical appraisal of PAH ratios as indicators of PAH source and composition[END_REF][START_REF] Tasdemir | Urban air PAHs: concentrations, temporal changes and gas/particle partitioning at a traffic site in Turkey[END_REF]. In fact, their uses require an understanding of the relative thermodynamic stability, sources characteristics and composition changes of different PAHs between source and receptors. PAHs were found as a mixture in the environment and PAHs ratios are considered to be characteristic of a given emission source. Therefore, they recommended to apply them for strong, well characterized emission sources and for samples collected close to the source [START_REF] Tobiszewski | PAH diagnostic ratios for the identification of pollution emission sources[END_REF]. Misinterpretations due to wrong assumptions of diagnostic ratios can occur for particular sources to prevent it more than one diagnostic ratio should be used to at least four to seven ratio evaluations listed in Table 2 to confirm the results. [START_REF] Yunker | PAHs in the Fraser River basin: a critical appraisal of PAH ratios as indicators of PAH source and composition[END_REF] have reported that the C0/C0+C1 P/A and F/P ratios are more useful for source assignments than the alkyl homologue maxima, and the C0/C0+C1 ratio for F/P is a better indicator of combustion than P/A.

However, the fact that contradictory results are obtained with different diagnostic ratios does not mean that the results are wrong but is related to their sensitivity to condition sites and these last should be take into consideration during data analysis. For PCBs, sources identification were based primary on the analysis of possible source emissions at each sampling site or close to it, and gathered data for similar case from literature.

Recently, the practical component analysis (PCA) is a new technique commonly used to evaluate these correlations between pollutants and their possible sources in order to identify the predominant one.

iii. Origin of POPs in Mediterranean Sea

Mediterranean basin is relatively a shallow and semi-enclosed basin divided into ten sub-basins (Fig. 3) with limited water exchanges are renewed through Gibraltar straits from water Atlantic Ocean every 89 to 90 years (Gabrielides, 1996;[START_REF] Zhang | Persistent organic pollutant residues in the sediments and mollusks from the Bohai Sea coastal areas, North China: an overview[END_REF].

Its volume is about 3.75 million km 3 and its maximum and average depths are about 5120 m and 1538 m respectively (Gabrielides, 1996). The lack of tides and weak coastal currents induce the accumulation of pollutants rather than their removal or dispersion.

The evaporation exceeds rainfall and river runoff [START_REF] Berrojalbiz | Persistent organic pollutants in Mediterranean seawater and processes affecting their accumulation in plankton[END_REF]. Whereas, the construction of dams on the major rivers were reduced their seasonal high flows and consequently inhibit the cleaning phenomena of contaminant deposited on the continental shelf (Anna Gómez-Gutiérrez et al., 2007). In addition, it is considered as oligotrophic basin where oligotrophy dominant gradient increases from West to East in terms of primary productivity [START_REF] Turley | Relationship between primary producers and bacteria in an oligotrophic sea -the Mediterranean and biogeochemical implications[END_REF] and autotrophic biomass [START_REF] Pitta | Planktonic ciliates in the oligotrophic Mediterranean Sea: longitudinal trends of standing stocks, distributions and analysis of food vacuole contents[END_REF]. The main driving forces in the Mediterranean Sea are related to the urbanization, tourism, industrial production, intensive agriculture, ports and shipping activities (Gómez-Gutiérrez et al., 2007;[START_REF] Dachs | Organic pollutants in coastal waters, sediments, and biota: a relevant driver for ecosystems during the anthropocene[END_REF][START_REF] Berrojalbiz | Persistent organic pollutants in Mediterranean seawater and processes affecting their accumulation in plankton[END_REF]. Recently, Gómez-Gutiérrez (2007) has reviewed in its study assessment to Mediterranean Sea that the cities and river inputs pose an increasing pressure onto the Mediterranean coastal areas, which may cause a negative impact in coastal and marine ecosystem, and subsequent risk on natural resources (Anna Gómez-Gutiérrez et al., 2007;[START_REF] Berrojalbiz | Persistent organic pollutants in Mediterranean seawater and processes affecting their accumulation in plankton[END_REF]. Moreover, the Mediterranean basin is not subjected only to an important riverine runoff but also to an intensive atmospheric deposition of these contaminants [START_REF] Castro-Jimenez | Atmospheric occurrence and deposition of polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) in the open Mediterranean Sea[END_REF]. All these features besides its oceanographic characteristics has a significant implications for the accumulation of contaminants from point and diffuse land based sources for a long time and turn Mediterranean basin vulnerable to POPs (Gabrielides, 1996;UNEP/MAP, 2001;[START_REF] Zhang | Persistent organic pollutant residues in the sediments and mollusks from the Bohai Sea coastal areas, North China: an overview[END_REF].

Therefore, the Mediterranean sea has been recognized a special concern from the environmental point of view specially after confirmed that act as a sink for these POPs (UNEP/ MAP, 1999a,b). With evidence of long-range transport to regions where they have never been used or produced, their consequent adverse effects on environment and humans in the whole globe. The international community, has prompted actions at regional and global scale that address to reduce and eliminate the releases of POPs [START_REF] Loganathan | Global organochlorine contamination trends: an overview[END_REF][START_REF] Jones | Persistent organic pollutants (POPs): state of the science[END_REF]) by a number of regulations leading to banned or restricted the global use and production of POPs in most developed countries by the late 1970s, but it continued until the 1980s in some of the Mediterranean countries, where they are still used until today (Anna Gómez-Gutiérrez et al., 2007 ;[START_REF] Berrojalbiz | Persistent organic pollutants in Mediterranean seawater and processes affecting their accumulation in plankton[END_REF]. And, by a series of international conventions which might contribute to more effective regulations and promote the marine pollution monitoring and management programs (Gabrielides, 1996;[START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF]. [START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF][START_REF] Zhang | Legal framework related to persistent organic pollutants (POPs) management in China[END_REF][START_REF] El-Shahawi | An overview on the accumulation, distribution, transformations, toxicity and analytical methods for the monitoring of persistent organic pollutants[END_REF]. The Annex D of Article 3 includes a strong incentive for early prevention action to avoid the introduction of new POPs into the market (Arslan-Alaton and Olmez-Hanci., 2013). Ongoing effort was done to further develop relevant control strategies under the UNEP Stockholm Convention (UNEP, 1999(UNEP, /2001;;[START_REF] Fiedler | National PCDD/PCDF release inventories under the Stockholm Convention on Persistent Organic Pollutants[END_REF]. This agreement requires from signatories to control the production, import, export, use, release and disposal of all these 12 POPs. And, obliged them to develop a national implementation plans to draw up POPs emission inventories. E.g. so-called toolkit has been developed to assist countries in quantifying dioxin emissions in a consistent manner (UNEP, 2005) and the new NORMAN EMPODAT: ECOTOX Database which will be used as an important data source of emerging pollutants to support European commission (EC) (Slobodnik, 2015). Because that UNEP was conducted a regionally based assessment of sources, environmental levels, transport pathways and effects of the 12 POPs, the Mediterranean region was the first where these plans and policies were implemented (UNEP, 2002(UNEP, , 2003)).

IV. Regional and global initiatives and conventions a) POPs Global initiatives

b) POPs Regional initiatives

In fact, the POPs chosen for the initial inclusion in CLRTAP convention focus on the atmospheric pathway as a transport route for POPs. Whereas the aquatic ecosystem is also one of the main routes by which POPs can reach remote regions which impetus Mediterranean states to meet in Barcelona in 1975 to the elaboration convention for the protection of the Mediterranean Sea against pollution namely "Barcelona Convention".

This convention is in order to improve the environmental management and sustainable development of the region and protect their common sea (Gabrielides., 1996;[START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF]. , 1996).

Barcelona

However, despite all these international interventions started since 1972s, there is still a significant gap in reliable data due to the lack of information for many pollutants and geographical areas in particular that located in the southern and eastern parts of the Mediterranean Sea with the exception of the Egyptian coast. The northwestern basin is the most studied area followed by the Adriatic sub-basin. This large spread between the northern basin and the southern and eastern basins of the Mediterranean Sea reflect the socio-economic patterns of the countries surrounding this basin where is a clear relationship between national Gross Domestic Product (GDPs) and the application of environmental control and management measures (Gómez-Gutiérrez et al., 2007).

Therefore, an urgent need to investigate and survey new regions in this neglected part of the Mediterranean basin. The purpose of this overview is to provide comprehensive understanding information about POPs with focus on PCBs and PAHs; properties, occurrence, sources, distribution, transport, and fate and produce a picture of the amount of PCBs and PAHs concentrations in sediments of the whole of Mediterranean Sea.

V. Behavior, transport and fate of POPs

The physicochemical properties which were attributed to POPs dedicate their behavior, transport and fate in the environment [START_REF] Jones | Persistent organic pollutants (POPs): state of the science[END_REF][START_REF] El-Shahawi | An overview on the accumulation, distribution, transformations, toxicity and analytical methods for the monitoring of persistent organic pollutants[END_REF]. These depend on the structure of the molecule and the nature of the environment. They are hydrophobic, lipophilic and semi-volatile substances enable to move via rivers, marine waters and atmosphere long distance before their adsorption onto soil and sediments and subsequently their bioaccumulation in biota up to food chain (Guzella et al., 2005;[START_REF] Grassi | Polychlorobiphenyls (PCBs), polychlorinated dibenzo-p-dioxins (PCDDs) and dibenzofurans (PCDFs) in fruit and vegetables from an industrial area in northern Italy[END_REF]. They possess some characteristics such as toxic, persistent, bio-accumulative and prone to long-range transport [START_REF] El-Shahawi | An overview on the accumulation, distribution, transformations, toxicity and analytical methods for the monitoring of persistent organic pollutants[END_REF]. Therefore, according to their specific partitioning property and their major modes of transport behavior, [START_REF] Wania | Assessing the potential of persistent organic chemicals for long-range transport and accumulation in Polar Regions[END_REF] have classified as flyers, multi-, single hoppers and swimmers. For example PCBs, can be classified as multi-hoppers [START_REF] Wania | Assessing the potential of persistent organic chemicals for long-range transport and accumulation in Polar Regions[END_REF][START_REF] Wania | Potential of degradable organic chemicals for absolute and relative enrichment in the Arctic[END_REF] while PAHs act as single hoppers (Lohman et al., 2007). Due this multi-hop nature of POPs to relate their deposition rates to emission rates is a very complicated matter.

However, the two main processes determining their persistence into atmosphere are the degradation and deposition or recycling rates, which are controlled by temperature and reaction with the OH-radical. The half-life values were estimated at two days, two months and six months in air, water and soil/sediment respectively [START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF].

If six months is estimated as a half-life, it will be necessary to observe a decrease of their concentrations for at least two half-lives or 1 year, but actually their vary in time and space [START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF]. POPs were introduced to the coastal environment by a number of processes then they are subject to biogeochemical cycling, sinks, and bioaccumulation processes. Figure 4 shows schematics of the processes driving the environmental fate of POPs in coastal waters. Due to these processes POPs are transported horizontally and vertically, accumulated in bottom sediments, move from the atmosphere to the ocean and back. The atmospheric deposition across air-sea interface exchange is the main input route for POPs to the marine environment and its ecosystems. Different processes contributing to this exchanges of POPs are vaporparticle partitioning, wet deposition, dry deposition with particles and diffusive air-water vapor exchange. Within the atmosphere and surface water additional processes affecting this exchange are aerosol-vapor partitioning, and partitioning and sedimentation in the water column [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF].

Vapor-particle partitioning: in the atmosphere is mainly controlled by their absorption in organic carbon which is the most abundant component in atmospheric fine aerosols.

This has a strong influence on the fate of POPs in the aquatic and terrestrial environment (Pankow, 1994a, b;[START_REF] Heintzenberg | Fine particles in the global troposphere: a review[END_REF]. The octanol-air partition coefficient (KOA) give an excellent characterization of partitioning from air to aerosols [START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF]. For example, concentrations of atmospheric ∑41 PCBs are ranged from 389 to 1410 pg.m -3 in the gas phase and from 71 to 78 pg.m -3 in the aerosol phase in off-shore Barcelona (García-Flor et al., 2009) and In Banyuls-sur-Mer, France, ∑PCBs were found as 30.7-858 pg.m -3 in the gas phase and 12.8 -41.2 pg.m -3 in the aerosol phase.

Wet deposition:

The precipitation scavenged POPs from the atmosphere both as vapors dissolved in the raindrops and bound to particles which are incorporated in the rain. This process is directly related to the intensity and the spatial and seasonal variations of precipitation [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF].

Dry deposition: Dry deposition velocities (VD) depend on particle and surface properties, such as particle size and density, humidity, meteorology and most of all wind speed. Highest settling velocities are displayed by the coarse-particles which settle by both gravitation and turbulence impact (Fig. 4). A positive correlation was established between wind direction, wind speed, and atmospheric PCB concentrations, which are supported by the high dissolved concentrations of PCBs in the coastal and marine surface waters, and especially by the concentrations found in the surface microlayer and sediments (Arslan-Alaton and Olmez-Hanci., 2013). A water surface is peculiar with respect to dry particle deposition in that surface roughness changes with increasing wind speed from smooth to rough, and particles may grow due to water vapor condensation at the high relative humidity near the ocean surface, thereby increasing their deposition velocities [START_REF] Jenkin | An investigation into the enhancement of deposition of hygroscopic aerosols to wet surfaces in a wind tunnel[END_REF]. The Dry deposition flux of coarse particles bound to POPs have been found dominant closer to land-based sources [START_REF] Broman | The importance of spheroidal carbonaceous particles (SCPs) for the distribution of particulate aromatic hydrocarbons (PAHs) in an estuarine-like urban coastal area[END_REF][START_REF] Holsen | Dry deposition of polychlorinated biphenyls in urban areas[END_REF][START_REF] Holsen | Dry deposition and particle size distributions measured during the Lake Michigan Urban Air Toxics study[END_REF][START_REF] Pirrone | Dry deposition of semivolatile organic compounds to Lake Michigan[END_REF]. The measured and estimated VD for POPs which tend to fall are in the range 0.0013-0.011 m.s -1 , with a geometric mean of 0.0046 m.s -1 .

Some studies has derived a VD of 0.0037 m.s -1 for particle-bound PAHs [START_REF] Mcveety | Atmospheric deposition of polycylic aromatic hydrocarbons to water surfaces: a mass balance approach[END_REF] while for total PCB are 0.0038-0.0051 m.s -1 [START_REF] Holsen | Dry deposition of polychlorinated biphenyls in urban areas[END_REF]. Indeed, the information on size distributions for POPs is still extremely limited making it difficult to even estimate applicable mass median diameters.

Diffusive air-water vapor exchange: POPs can diffuse across the air-water interface;

both in the vapor phase in air and the dissolved molecules in water participate in this diffusive transport which is driven by a deviation from chemical equilibrium (escaping tendency or fugacity) between the air and water phase [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF]. This process is reversible and counteracts any fugacity gradient which may arise from precipitation scavenging, dry particle deposition, air mass changes over a water body, and temperature gradients. The net vapor transfer accounts approximately 50-85% of the atmospheric deposition of OCs to the sea [START_REF] Gesamp | The Atmospheric Input of Trace Species to the World Ocean[END_REF]. And, approximately a fourth to a third of the atmospheric input is due to vapor absorption for the rather water soluble, and thus easily scavenged (e.g HCHs) [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF]. Molecular diffusivities in both air and water increase with temperature. This means that the rate of evaporation (NWA) increases with temperatures for air side, whereas the rate of absorption (NAW) decreases with temperatures for water side. POPs have limited water solubilities (SW), leading in a good ability to associate to various forms of particulate and mainly to dissolve organic carbon which comprises more than 90 % of total organic carbon (TOC) in water. This interaction is due to the dissolution of POPs into a porous organic matrix, rather than surface adsorption process [START_REF] Schwarzenbach | Environmental Organic Chemistry[END_REF].

The particulate and dissolved organic carbon partition coefficient (KOC and KDOC) is an equilibrium expression commonly employed when comparing the equilibrium partitioning of POPs in different aquatic particulate and dissolved matrices. Log KDOC of most POPs are in the range 4-8 [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF]. The vertical advection of water masses, gravitational settling of particulate matter, and mixing of water masses by eddy and turbulent diffusion processes contribute to the removal of POPs from surface layers [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF]. Within water column the partitioning of POPs onto particulate and colloidal organic matter or efficient removal of POPs from the mixed surface water layer reduces the fugacity of the compounds in the water-column and consequently reduces volatilization rates.

Vertical transport of POPs within the water-column: Settling velocity (Vp) within water column depends on the size and density of the particles and on types of water flow around the settling particle either is laminar or turbulent. Theoretical value of Vp increases about four orders of magnitude over the particle size range 1-100 μm [START_REF] Officer | Physical dynamics of estuarine suspended sediments[END_REF]. During their settling the differences in Vp between different sizes particles enable large particles to scavenge small particles. In addition, collisions of small colloids and particles causing small particles to aggregate, grow and settle [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF][START_REF] Strukov | Modelling of global POPs distribution in the sea environment[END_REF]. This process can also occurs upwards (resuspension of particles)

induced by currents or wave action which become important in coastal areas as well as shallow open sea such as Mediterranean Sea (Fig. 4). Other processes such as bubbles created during the breaking of waves, the raindrop splashing especially during heavy rainstorms associated with strong winds and the extensive photosynthesis of marine algae can contribute to the transfer of POPs from the water to the atmosphere [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF]. Hence, it has become clear this close relationship between the water column's biological pump and the atmospheric long-range transport potential of POPs [START_REF] Dachs | Oceanic biogeochemical controls on global dynamics of persistent organic pollutants[END_REF]Scheringer et al., 2004;[START_REF] Strukov | Modelling of global POPs distribution in the sea environment[END_REF]).

Effect of Temperature and seasonal variation

The deposition pathways of POPs dependon the temperature and seasonal variation and subsequently in the global and regional distribution behavior and fate of POPs in the environment [START_REF] Mackay | Transport of contaminants to the Arctic: partitioning, processes and models[END_REF]. In the case of vapor-particle portioning, POP concentrations on particles are higher at low temperatures within the temperature range encountered in global environment, i.e. within -40 to +40°C. This tendency was present in both the vapor phase and sorbed phases has been namely "semi-volatility" [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF]. Whereas for dry deposition the effect of temperature is no significant, the decrease in diffusivity at lower temperature may result in lower deposition velocities VD of very small particles while seasonal differences have a stronger impact on the VD.

Moreover, VD is dependent on surface roughness and a snow/ice surface tends to be smoother than a water surface so the snow may be a very efficient scavenger of POP vapors [START_REF] Czuczwa | Seasonal and temporal changes of organic compounds in rain and snow[END_REF][START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF]. For wet deposition, vapor scavenging should become more efficient with decreasing temperature, but unfortunately very limited field measurements are available to confirm this temperature dependence.

Particle scavenging is dependent on meteorological and physical factors, such as the vertical distribution of particles and precipitation intensity. The equilibrium partitioning between air and water, as expressed in Henry's Law constants (H), is temperature dependent [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF].

Based on these deposition and re-cycling routes different partitioning coefficients were predicted such as: KOA, aerosols-vapour partition coefficient (Kp), octanol-water partition coefficient (KOW), air-water partitioning (KAW), KOC and KDOC [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF][START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF]. However, the relative importance of these processes is also mainly dependent on POPs specific properties. Due to their hydrophobicity POPs are characterized by high values of the KOW and thus have high affinity to organic matter to which they sorbed [START_REF] Jurado | Latitudinal and seasonal capacity of the surface ocean as a reservoir of polychlorinated biphenyls[END_REF]) (Fig. 5). Water solubility (SW), vapor pressure and biodegradability are low and decrease with an increasing degree of PAHs rings and chlorine substitution while hydrophobicity and sorption tendency increase (Arslan-Alaton and Olmez-Hanci., 2013). The Variation of the SW, Log KOW and Log KOC for PAHs and PCBs according to the numbers of (A) PAHs rings and (B) PCBs Chlorine atoms is show in Fig. 5. POPs with same physicochemical properties have similar trends, pathways and fate in the environment.

Grain size and organic matter content

They play an important role in the sorption behavior of POPs on atmosphere and water column. Due to their low SW and high KOW and KOC (Fig. 5), POPs have high affinity for solid matrices [START_REF] Ozcan | Application of ultrasound-assisted emulsifiationmicroextraction for the analysis of organochlorine pesticides in waters[END_REF][START_REF] Zhao | Grain size effect on PBDE and PCB concentrations in sediments from the intertidal zone of Bohai Bay, China[END_REF]. Thus, PAHs were mainly associated with the fine aerosol fraction which is dominant during winter season (e.g. [START_REF] Van Vaeck | Cascade impactor measurements of the size distribution of the major classes of organic pollutants in atmospheric particulate matter[END_REF]Aceves and Grimalt, 1993;[START_REF] Gardner | PAHs in air adjacent to two inland water bodies[END_REF]. Differences were also found between PAHs molecular weight and degradability [START_REF] Pistikopoulos | Mechanisms of formation of particulate polycyclic hydrocarbons in relation to the particle size distribution; effects on meso-scale transport[END_REF][START_REF] Venkataraman | Size distributions of polycyclic aromatic hydrocarbons and elemental carbon. 2. Ambient measurements and effects of atmospheric processes[END_REF]Allen et al., 1996).

And, between urban and rural sites were related to aerosol ageing processes (e.g. Allen et al., 1996). Particle size distribution for PCBs over a limited particle size spectrum (1 -40 μm) showed quite uniform concentrations across this size range with slightly higher concentrations for the smaller aerosols [START_REF] Holsen | Dry deposition of polychlorinated biphenyls in urban areas[END_REF]. Has been reported for Milwaukee Harbor sediment that 75 % reduction of PAHs within the fraction < 63 µm comprising the clays and silt while for coal-derived material no significant reduction of PAH concentrations during the biotreatment process (Accardi-Dey and Gschwend, 2002). This mean that PAHs and POPs in general were associated with the lighter density fraction creating primarily strongly bound with coal-derived particles as well for PCBs bound to airborne soot particles present in light size fraction < 63 µm in the atmosphere before depositing in the sediment [START_REF] Ghosh | PCB and PAH speciation among particle types in contaminated harbor sediments and effects on PAH bioavailability[END_REF]. PAHs and PCBs in the sediment tend preferentially to accumulate in these carbonaceous particles where they may be strongly bound making them less available for biological uptake and release into the overlying water [START_REF] Wania | A review of processes involved in the exchange of persistent organic pollutants across the air-sea interface[END_REF][START_REF] Ghosh | PCB and PAH speciation among particle types in contaminated harbor sediments and effects on PAH bioavailability[END_REF]. Such migration of PCBs and PAHs into a more strongly sorbing matrix has significant implications for assessment of sediment quality criteria. The cycling of POPs in the environment is depended also to their absorption by organic carbon.

POPs have resistance to photolytic, biological and chemical degradation and thus subjected to long-range transported [START_REF] Vallack | Controlling persistent organic pollutants-what next[END_REF]. This phenomenon is referred to bioavailabilities were the need to develop new technologies to reduce their emissions from some station sources and for sediment and soil treatment in some hotspot areas [START_REF] Chu | Accumulation, distribution and transformation of DDT and PCBs by Phragmites australis and Oryza sativa L.: I. Whole plant study[END_REF]. PAHs partitioned with semi-solid, coal tar pitch are largely bioavailable than PAHs sorbed on coal or coke particles (e.g. Harbor Point sediment)

and Log KOC values for phenanthrene sorption on coal is about 6.3 -6.4 and 5 for phenanthrene partitioning in coal tars (95 % carbon content) [START_REF] Galiulin | Review: Behavior of persistent organic pollutants in the air-plant-soil system[END_REF][START_REF] Chu | Accumulation, distribution and transformation of DDT and PCBs by Phragmites australis and Oryza sativa L.: I. Whole plant study[END_REF]. However, PAHs may remain preferentially associated with original source materials such as coal tar pitch and may be available to microorganisms for biodegradation [START_REF] Ghosh | PCB and PAH speciation among particle types in contaminated harbor sediments and effects on PAH bioavailability[END_REF]. An important process influence POPs level in soils and sediments which decrease due to the "ageing" effects producing non-extractable residues over time. Then it will remove the proportion of the POP available for environmental re-cycling and potentially that transferred into food chains [START_REF] Hatzinger | Effect of ageing chemicals in soil on their biodegradability and extractability[END_REF]. Fig. 6 is a conceptual graph illustrating the idea of changing proportions of degradable, bioavailable and non-extractable fractions of POPs over time in soil and sediment.

As a consequence of this persistence, low SW and high Log KOW, POPs can accumulate high levels in organisms. In aquatic ecosystem the primary routes of POPs is through active uptake of POPs bound particulate matter by filter-feeders and plankton (Fig. 5). A significant correlation between PCBs concentrations (CP) and the biomass in Mediterranean Sea (PCBs; R 2 = 0.58, p < 0.01) was observed by [START_REF] Berrojalbiz | Persistent organic pollutants in Mediterranean seawater and processes affecting their accumulation in plankton[END_REF]. This has been hypothesized to be driven by the biomass dilution effect in plankton and biomass in Mediterranean Sea [START_REF] Larsson | Persistent organic pollutants (POPs) in pelagic systems[END_REF]. POPs such as PCBs, DDT and HCB bioconcentrate in phytoplankton [START_REF] Berrojalbiz | Accumulation and cycling of polycyclic aromatic hydrocarbons in zooplankton[END_REF]), bacteria [START_REF] Wallberg | Transfer of carbon and polychlorinated biphenyl through the pelagic microbial food web in a coastal ecosystem[END_REF], and bioaccumulate in higher trophic webs [START_REF] Restrepo | Polybrominated diphenyl ethers and polychlorinated biphenyls in a marine foodweb of coastal Florida[END_REF]Arias et al., 2015). Their resistance to chemical and metabolic degradation led to increase their concentrations in fatty tissue, this phenomenon namely biomagnification can lead to concentrations in top predators many orders of magnitude higher than in the environment [START_REF] Gobas | Mechanism of biomagnification in fish under laboratory and field conditions[END_REF][START_REF] Dachs | Organic pollutants in coastal waters, sediments, and biota: a relevant driver for ecosystems during the anthropocene[END_REF].

VI. Occurrence and distribution in Mediterranean basin

Mediterranean Sea is considered as a sensitive basin and a very interesting region for studies. Gabrielides (1996) has reported, based on some results selected during MED POL program, that the Mediterranean Sea (MS) in general still in very good health.

While significant pollutant concentrations were found in the northwestern part of the MS in the vicinity of coastal areas in particular these close to industries and population centers. Sediments can be an important sink or sources for POPs to the atmosphere.

Air-sea exchange is an interesting topic because it allows to the recognition of major continental inputs as well as an evaluation of their magnitude and area of influence , (2007). For PAHs, 33% of articles were reported for Italy, France (24 %), Spain (15 %), Egypt (11 %), Lebanon (5 %), Greece (4 %), Tunisia (3 %), Turkey and Morocco (2 %), Croatia and Slovenia (1%) and for PCBs; France (33 %), Spain (17 %), Italy (15%), Lebanon (8 %), Egypt (6 %), Greece (5 %), Portugal (4 %),

Algeria (4 %), Turkey and Tunisia (3 %), Albany, Croatia, and Morocco (1 %).

Total concentrations of ∑10-26PAHs and ∑7-41PCBs in sediment samples collected from different studied sites in Mediterranean countries and references are presented in Annex 1 and 2. Fig. 7 shows the total mean concentrations of the ∑10-26PAHs and ∑7-41PCBs in the sediments for each Mediterranean country. Based on these concentrations, Mediterranean countries can be classified in the following order Italy > Egypt > France > Spain > Turkey > Croatia > Tunisia > Lebanon > Greece > Slovenia > Morocco for PAHs pollution (Fig. 7A) and in the order; France > Italy > Egypt > Spain > Lebanon > Croatia > Greece > Algeria > Turkey > Portugal > Morocco > Tunisia > Albany for PCBs pollution (Fig. 7B).

In fact, it is very difficult to separate harbors from industrial coastal areas, bays and lagoons due to the complexity and variability of anthropogenic contribution in these sites which receive industrial effluents, urban sewages, agricultural runoff, and riverine inputs and harbor activities. However, based on the characteristics of each site the data collected were divided into four categories; harbors and industrial coastal areas, Lagoons, Rivers and Estuaries and open Sea. In order to assess the influence of urban, rivers and harbors pressures separately and samples lying in the open sea are also considered. Fig. 8 show the contribution of these four categories in these total mean concentrations of the ∑10-26PAHs and ∑7-41PCBs in the sediments for each Mediterranean country.

PAHs and PCBs distribution in Mediterranean Basin

Harbors and industrial coastal areas were the most contaminated by the ∑PAHs in almost all studied in Mediterranean countries (Fig. 8a). Table 3 summarized the highest total concentrations of ∑PAHs in sediments collected from Mediterranean sites. In Italy, the highest PAHs concentrations were reported for Gulf of Taranto (262446 μg.kg -1 d.w.)

followed by Lazaret bay, France (48090 μg.kg -1 d.w.) [START_REF] Cardellicchio | Organic pollutants (PAHs, PCBs) in sediments from the Mar Piccolo in Taranto (Ionian Sea, Southern Italy)[END_REF][START_REF] Benlahcen | Distribution and sources of polycyclic aromatic hydrocarbons in some mediterranean coastal sediments[END_REF] (Table 3). Gulf of Taranto was the most polluted site in Mediterranean Sea. This Gulf was influenced by multiple anthropogenic pressures including harbors activities and industrial effluents of two industrial plants (i) the "ILVA" iron and steel factory, which is the most important steel production plant in Europe, and

(ii) the "ENI" petroleum refinery where occurred a very intensive shipping activities, loading/unloading of petroleum products (Annicchiarico et al., 2011). In these two sites is clear that the combination of driving forces make the distinguishing between industrial and harbors pressures a very complex task. However, the influence of harbors pressures is demonstrated also by the concentrations found in Alexandria harbor in Egypt (13150 μg.kg -1 d.w.), Naples harbor in Italy (31774 μg.kg -1 d.w.), Ajaccio harbour in Corse-France (20440 μg.kg -1 d.w.), Lazaret navy harbour in France (13010 μg.kg -1 d.w.), Sfax-Kerkennah Coast in Tunisia (10720 μg.kg -1 d.w.) and Barcelona harbor in Spain (10320 μg.kg -1 d.w.) (Table 3). In Turkey, [START_REF] Tolun | The pollution status and the toxicity of surface sediments in Izmit Bay (Marmara Sea), Turkey[END_REF] have reported that ∑PAHs were 2500 -25000 μg.kg -1 d.w., while Telli-Karakoç et al., ( 2002) have found at 30000 -167000 μg.kg -1 d.w. The difference may be due to the location of sampling sites.

In Croatia, the highest concentration in Rijeka Bay were found in the vicinity of a repair shipyard (12532 μg.kg -1 d.w.). Above all, we can suggest that harbor sediments of MS were significantly polluted by the ∑PAHs.

Also, a significant PAHs contamination was found for lagoons in some Mediterranean countries. Highest ∑PAHs concentrations were found in Pialassa Baiona lagoon, in Italy in the range of 1000-135000 μg.kg -1 d.w., [START_REF] Vassura | Distribution of alternant and nonalternant polycyclic aromatic hydrocarbons in sediments and clams of the Pialassa Baiona Lagoon (Ravenna, Italy)[END_REF][START_REF] Guerra | Polycyclic aromatic hydrocarbons, polychlorinated biphenyls and trace metals in sediments from a coastal lagoon (Northern Adriatic, Italy)[END_REF]. High concentrations were also detected in other Italian hotspot lagoons such as Venice Lagoon (65 -48000 μg.kg -1 d.w.) and Mar Piccolo in Taranto (380 -12750 μg.kg -1 d.w.)

(Table 3). This significant organic pollutant enrichment in Venice Lagoon was observed near the industrial plants of Porto Marghera. While in Mar Piccolo, although urbanization influence (presence of nine sewages outfalls, aquaculture commercial fishing and small river inputs), highest level was found near to the harbor area of the Italian Military Navy due to the influence of shipyard activities. Obviously, harbors have the significant pressures in coastal areas leading to the accumulation of these pollutants; is a very complex systems, the pollution can be due to activities directly related to the port as the case of shipyard activities in Italian Military Navy harbor or not strictly related to harbor activities as the case of Venice lagoon where the pollution is due to the industrial units present inside the harbor. However, the scare hydrodynamism and low water exchange seem lead to the decreasing the level of ∑PAHs with time in the range of 315 -810 ; 15 -389 and 20 -502 μg.kg -1 d.w. such as reported by [START_REF] Frignani | Polycyclic aromatic hydrocarbons in sediments of the Venice Lagoon[END_REF], [START_REF] Secco | The changing state of contamination in the Lagoon of Venice. Part 1: organic pollutants[END_REF] and [START_REF] Parolini | Persistent organic pollutants in sediments from the Lagoon of Venice-a possible hazard for sedimentdwelling organisms[END_REF] respectively (Table 3). Similarly to that suggested for Pialassa Baiona lagoon this decrease of ∑PAHs may be due to special laws to preserve and improve its environmental quality and/or environmental re-cycling processes. In

France, the highest ∑PAHs was observed at Thau and Berre lagoons at 59 -7679 and 38 -2323 μg.kg -1 d.w. respectively. The concentration of ∑PAHs decreased in Berre lagoons to reach maximum concentration of 853 μg.kg -1 d.w (Kanzari et al., 2003) (Table 3). However, the highest ∑PAHs increase in Bizerte lagoon in Tunisia from 447.1 μg.kg -1 d.w. in 2005 to 2500 μg.kg -1 d.w. in 2008 have been reported [START_REF] Trabelsi | Polycyclic aromatic hydrocarbons in superficial coastal sediments from Bizerte Lagoon, Tunisia[END_REF][START_REF] Louiz | Monitoring of dioxin-like, estrogenic and anti-androgenic activities in sediments of the Bizerta lagoon (Tunisia) by means of in vitro cell-based bioassays: Contribut ion of low concentrations of polynuclear aromatic hydrocarbons (PAHs)[END_REF]. This may be due to the increase of industrial units as well as population nearby.

The riverine inputs play an important role in the transition of PAHs to the MS in some countries. In France, highest ∑PAHs in the Rhone Delta (river mouth) were in the range of 1070 -6330 μg.kg -1 d.w., have been reported by [START_REF] Bouloubassi | Investigation of anthropogenic and natural organic inputs in estuarine sediments using hydrocarbon markers (NAH. LAB. PAH)[END_REF] while [START_REF] Lipiatou | Fluxes and transport of anthropogenic and natural polycyclic aromatic hydrocarbons in the Western Mediterranean Sea[END_REF] have been found at 325 -3182 μg.kg -1 d.w. (Table 3). High ∑PAHs were also found in Griond estuary with the range of 185 -4888 μg.kg -1 d.w. An important contribution of PAHs to MS could be via rivers in Spain particularly for Llobregat River, Francolί River and Besós river with ∑PAHs reaching 3650, 3050 and 1299 μg.kg -1 d.w., respectively [START_REF] Eljarrat | Toxic potency assessment of non-and mono-ortho PCBs, PCDDs, PCDFs, and PAHs in northwest Mediterranean sediments (Catalonia, Spain)[END_REF] followed by Po river in Italy (1800 μg.kg -1 d.w), Nile river in Egypt (933 μg.kg -1 d.w) and Abou Ali estuary in Lebanon (667.8

μg.kg -1 d.w) (Table 3). Highest ∑PAHs reaching 210 000 and 610 000 μg.kg -1 d.w, were found in two main river outfalls Dil Deresi and Doğu Kanalı in Izmit Bay in Turkey, respectively [START_REF] Telli-Karakoç | Polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs) distributions in the Bay of Marmara sea: Izmit Bay[END_REF]. Dil Deresi river receives the wastes from many factories and domestic sewage while Doğu Kanalı river carry the domestic sewerage of 36 large factories and wastes including wheels, stainless steel wire and glass, lamps, plastic, fermentation products, gas (Oxygen, nitrogen, argon), meat, medicines, food, electrolytic copper [START_REF] Telli-Karakoç | Polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs) distributions in the Bay of Marmara sea: Izmit Bay[END_REF]. Above all, we can consider that Izmit Bay is the most important hotspot in the Mediterranean Sea even more than Gulf of Taranto, Italy but is considered as an exceptional case by the author because that is not included in the comparison graphs.

The majority of samples were originated from coastal areas, as those are more accessible to monitoring. In Open Sea, the ∑PAHs concentrations of samples collected from Adriatic Sea, Aegean Sea and Northwestern Mediterranean Sea were 19 -426 μg.kg -1 d.w, 148 μg.kg -1 d.w. and 119 μg.kg -1 d.w., respectively (Table 3). While

concentrations found in open sea of Soller, Majorca island, Spain located between the Northwestern and Southwestern Mediterranean Sea were 8.4 -18 μg.kg -1 d.w. (Baumard et al., 1998b) and can be considered as background Levels. However, new studies are needed for the determination of Background levels of PAHs in each subbasins of Mediterranean Sea.

Harbors and industrial coastal areas were the most contaminated by ∑PCBs in almost all studied concerning Mediterranean basins (Fig. 8b). Table 4 summarized the concentrations of ∑PCBs in sediments collected from some Mediterranean basins. The highest levels of PCBs in the Northwestern Mediterranean Sea were found in Cortiou near Marseille (France) with maximum concentration about 22900 μg.kg -1 d.w. [START_REF] Lecouffe | Etat actuel de la pollution sur les fonds du secteur de Cortiou (Marseille)[END_REF] (Table 4). The main input of these pollutants in this area were the sewage outfalls from the urban area of Marseille (Gómez-Gutiérrez et al., 2007). Another important contribution of PCBs in the Tyrrhenian Sea derives from Naples Bay, one of the most highly industrialized and densely populated areas in southern Italy with maximum concentration of 3200 μg.kg -1 d.w. [START_REF] Baldi | Mercury and chlorinated hydrocarbons in sediments from the bay of Naples and adjacent marine areas[END_REF]) (Table 4). In Ionian Sea, PCBs at Gulf of Taranto (Italy) is related to industrial sources and harbor activities with 4). Recently, a study has been conducted in the east of North Levantine Sea. The concentration of PCBs has been detected at high level which reached 1303 μg.kg -1 d.w. at Port of Beirut followed by Port of Jiyeh power plant (Table 4). In the south of the Northwestern Mediterranean Sea, the highest level found corresponds to the samples collected in the vicinities of the urban sewage outfall and a primarily treated wastewater disposal site at Barcelona coast (654 μg.kg -1 d.w.) [START_REF] Fernandez | Caracterizacion biogeoquimicay ecotoxicologica de aportes organicos continentales en el litoral barcelonb[END_REF] (Table 4). In Adriatic Sea, PCBs pollution derives from Rijeka Bay in Croatia with maximum reaching 597 μg.kg -1 d.w. (Table 4). In Aegean Sea, Okay et al.

(2009) investigated that the total PCB levels in sediments along the industrialized coasts of Istanbul strait and a Marmara Sea island in Turkey were ranged from 0.179 to 539.746 μg.kg -1 d.w. lower than Keratsini harbour, Saronikos Gulf in Greece which showed also elevated levels about 4.78 -351.8 μg.kg -1 d.w. [START_REF] Galanopoulou | DDTs and other chlorinated organic pesticides and polychlorinated biphenyls pollution in the surface sediments of Keratsini harbour, Saronikos gulf, Greece[END_REF].

In the Southwestern sub-basin, high concentrations (323 μg.kg -1 d.w) were found for Algerian coastal area close to the cities of Oran and Alger [START_REF] Cousteau | Rapport préliminaire de l'expédition C.I.E.S.M. Cousteau Society effectuée par le navire Calypso pour contribuer à l'établissement d'un "bulletin de Sante" de la Méditerranée[END_REF].

Coastal Lagoons show high levels of PCBs pollution at three Mediterranean countries (Fig. 8b). These highest concentrations were reported in Italy inside the lagoon of Mar Piccolo in Taranto (2 -1684 μg.kg -1 d.w.) and inside Venice lagoons (6 -1590 μg.kg -1 d.w.) [START_REF] Cardellicchio | Organic pollutants (PAHs, PCBs) in sediments from the Mar Piccolo in Taranto (Ionian Sea, Southern Italy)[END_REF]Frignani et al., 2001) mainly originates from the industrial and harbors activities as well as mentioned previously for PAHs pollution and particularly the discharge of domestic sewage from the city of Venice into this lagoon (Pavoni et al., 1998). In France, high levels of PCBs was detected at Berre lagoon at 468.8 -541.4 μg.kg -1 d.w. [START_REF] Kanzari | Aliphatic hydrocarbons, polycyclic aromatic hydrocarbons, polychlorinated biphenyls, organochlorine, and organophosphorous pesticides in surface sediments from the Arc river and the Berre lagoon, France[END_REF]. Manzala Lake in Egypt showed also high contamination by PCBs [START_REF] Yamashita | Organochlorine pesticides in water, sediment and fish from the Nile River and Manzala Lake in Egypt[END_REF] (Table 3).

The contribution of river inputs of PCBs in MS were observed at four Mediterranean countries; Spain, Italy, Lebanon and France (Fig. 8b). In Spain, the highest ∑PCBs reach 1772 μg.kg -1 d.w. in the mouth of Ebro River [START_REF] Fernández | Occurrence of oganochlorine insecticides, PCB and PCB congeners in waters and sediments of the Ebro River, Spain[END_REF]. While, other study conducted by [START_REF] Eljarrat | Toxic potency assessment of non-and mono-ortho PCBs, PCDDs, PCDFs, and PAHs in northwest Mediterranean sediments (Catalonia, Spain)[END_REF] for Catalan coast where the samples were collected from ten rivers (Besós River, Ebre River, Falconera River, Fluvià River, Foix River, Francolί River, Llobregat River, Muga River, Ter River and Tordera River), the PCBs concentrations vary from 1.1 to 311 μg.kg -1 d.w. Another contribution was observed from Tiber River in Italy with maximum concentration of 770 μg.kg -1 d.w. [START_REF] Puccetti | PCB and HCB in the sediments and waters of the Tiber estuary[END_REF] probably reflecting the state of contamination when these products were still in production and usage in the region. In France, Arc River release the highest PCBs concentrations reaching about 467 μg.kg -1 d.w. [START_REF] Kanzari | Aliphatic hydrocarbons, polycyclic aromatic hydrocarbons, polychlorinated biphenyls, organochlorine, and organophosphorous pesticides in surface sediments from the Arc river and the Berre lagoon, France[END_REF] followed by Rhone River at Fos Gulf about 416 μg.kg -1 d.w. [START_REF] Tolosa | Spatial and temporal distribution, fluxes, and budgets of organochlorinated compounds in northwest Mediterranean sediments[END_REF]. Recent study in Lebanon

shows that Abou Ali River has also high contribution of PCBs pollution in MS where the concentration was found at 339.4 μg.kg -1 d.w.

The d.w.) [START_REF] Tolosa | Spatial and temporal distribution, fluxes, and budgets of organochlorinated compounds in northwest Mediterranean sediments[END_REF][START_REF] Geyer | Polychlorinated biphenyls (PCBs) in the marine environment, particularly in the Mediterranean[END_REF]Burns andVilleneuve, 1983, 1985;Elder and Villeneuve, 1977b;[START_REF] Koci | The trend of POP pollution in the Albanian Adriatic Coast. Case Study PCBs[END_REF] (Table 4). By calculating the mean of minimum and maximum of these values, the interval background level of total PCBs is from 3 to 15 μg.kg -1 d.w. Whereas, other background intervals ranging from 1 to 5 μg.kg -1 d.w. and from 1.2 to 2.9 μg.kg -1 d.w. for 7 ICES PCBs was reported by Anna Gómez-Gutiérrez et al., (2007) and [START_REF] Tolosa | Spatial and temporal distribution, fluxes, and budgets of organochlorinated compounds in northwest Mediterranean sediments[END_REF], respectively. However, this interval is critical due the fact that we did not have more information about the number of PCBs congeners.

Obviously, the number of hot spots identified depends on the availability of data in each country, which does not imply that others may not exist but is not studied. Therefore we have an urgent need to study new sites in order to cover the whole Mediterranean basin and identify if any other hotspots area is present. The impact of large cities is demonstrated by the high concentrations of these pollutants found in their costal sediments (e.g. Taranto, Marseille, Naples, Geneva, Barcelona, Alexandria, Greece, and Alger and Oran) (Table 3 and4). And in coastal lagoons of some countries (e.g. highlight the necessity of also considering these zones as contamination hot spots for the target contaminants.

The point sources of pollution, such as industrial units, river and sewage disposal outfalls, as well as diffuse sources like agricultural, industrial and urban runoff could give rise to the accumulation of POPs in the areas of influence of the presumed sources particularly in harbors basins and lagoons. These lasts are vulnerable to the accumulation of these pollutants due to low tidal currents and reduce water exchange which lead to localize the pollution in these areas and this was obviously observed in our study. Therefore, a particular concern should be taken for harbors where the coastal sediments are frequently remobilized (shipping, dredging) causing POPs desorption from sorbing matrix and dissolved phase to enter again the environmental cycle [START_REF] Asher | Chiral source apportionment of polychlorinated biphenyls to the Hudson River estuary atmosphere and food web[END_REF][START_REF] Yan | Seasonal air-water exchange fluxes of polychlorinated biphenyls in the Hudson River estuary[END_REF][START_REF] Garcia-Flor | Surface waters are a source of polychlorinated biphenyls to the coastal atmosphere of the north-western Mediterranean Sea[END_REF]). The maximum was found in harbor areas, which also exhibited the higher variability. To have a clearer picture, some studies conducted in some Mediterranean harbors were selected to identify the hotspots harbors in Mediterranean basin. Fig. 9 shows the concentration of ∑PAHs (I) and ∑PCBs (II) in sediment harbors of some Mediterranean countries.

As shown in Fig. 9 for ∑PAHs pollution, the hotspots harbors were found in the following order Naples harbor, Italy > Genoa Punta Vagno harbor, Italy > Ajaccio harbor, France > high PCBs pollution were found in the NLE and SLE. This can be explained that in the eastern and southeastern part of MS, some countries still used the equipment used in vessels and/or paints or other product containing PCBs and particularly in harbors.

Genoa

However, it is interesting to note that the Northwestern, the Adriatic and the Tyrrhenian sub-basins, South Levantine Sea and Agean Sea are those exhibiting the highest levels of PAHs and PCBs and is consistent with the industrialization and population densities of some riparian countries whether located in east (Turkey, Egypt) or west (Italy, France and Spain). Whereas the mismanagement of environmental conditions in some developed countries also contribute to high level of pollution varied from moderate to high and can cause an adverse effect on aquatic organisms and can become a hotspots in the future.

During this study we faced some limitations that samples cannot be representative in some areas such as Izmit Bay in Turkey and the information about lithology of the continental shelf and sedimentation rate which can influence the accumulation process of POPs in surface sediments. However, the influence of these factors can be reduced by comparing samples from similar geographical areas. Sediment sampling (the depth of sampled layer) and number of PAHs and PCBs congeners were not determined for all studies can be a source of data dispersion. Moreover, the lack of more recent data does not allow drawing a definitive conclusion on the recent state of contamination by POPs in some areas. And, operational variability was another factor to address complicated data comparison for the same sites which decrease with years. Authors suggest that decline in concentrations at some studies site may be due to three reasons; improvement of environmental control measures, environmental re-cycling processes of these pollutants and the improvement in the analytical methodologies used during sampling and measurements.

VII. Conclusion and Recommendations

Human has greatly modified the biosphere by the release a great amount of POPs into the environments. Multiples anthropogenic activities contribute to this pollution directly and indirectly whether by primary or secondary sources. Their physicochemical characteristics as a toxic, persistent, bioaccumulative dedicate their behavior, transport and fate in the environment. And because that prone a long range transport in the environment the POPs can reach areas as far as from their emission sources and accumulate in abiotic and biotic environmental matrices (e.g. air, water, sediment, soil and biota). In the environment these POPs are transported by multiple pathways including dry and wet atmospheric deposition and air-water surface exchange and they are subjected to fractioning and partitioning process between different environmental media. The influence of the size of particles and ambient temperature for both dry and wet deposition rate and air-sea exchange processes were also considered. Higher POPs concentrations were found close to urban source areas due to the importance of coarse particles and ambient temperature influence the equilibrium, mechanisms and kinetics of air-sea exchange of POPs. In marine ecosystem, the sediment is not considered only as final reservoir but both a sink and source of these POPs. Due to different environmental or anthropogenic events these pollutants can be remobilized and desorb to join the recycling environmental processes and accumulate in phytoplankton and aquatic organisms up to food chain. After that their impacts on environment and human health are well known major effort were done to more understand their environmental behavior and quantify their concentration in different matrices and final sinks. But our understanding of several key processes is largely incomplete due to imperfect parameterizations, lack of knowledge of potential processes (e.g. emissions and deposition rates), effect of surface and ambient temperature, uncertainties about partitioning coefficients, and incomplete global, regional and seasonal coverage of POP concentrations. Furthermore, the environmental cycling of these compounds has not been totally understood and huge uncertainties exist on their environmental distribution and fate on a global scale. Many international and regional initiatives were establishes such as Stockholm and Barcelona conventions to eliminate, regulate and control these POPs in the environment. But some challenges were faced in their effective implementation due to the presence of some exemptions for substances that there are no available alternatives (e.g. DDT), the difficulties for the elimination the use of these Lack in information also related to open sea and deep sediment to take a definitive conclusion but we can suggest that Mediterranean is in critical situation and is not in very good health as reported by Gabrielides et al., (1996) nineteen years ago so the question is what will be the situation after ten or twenty years?.

Finally we recommend some measure should be taken in order to control and manage the release of these POPs into environment in order to protect it and save the natural resources for the future generations whether on global and regional scale as following:

On Global scale 1-Conduct more measurements of physicochemical properties of POPs including Henry's Law constants and partitioning coefficients as a function of surface and particle size, ambient temperature and salinity.

2-Conduct more study to monitor of legacy POPs, in water, air and biota in order to detect their trends and improve our understanding of their sources, occurrence, fate and ecological risk.

3-Implement a research program with the objective to assess the environmental risk of real complex mixtures of pollutants.

4-Develop a normalization procedures could account the differences in sediment characteristics (organic carbon content and particle size) as well as the implementation of quality assurance/quality control procedures are considered essential.

5-Develop new accurate methods to identify the predominant sources of POPs whether their environmental occurrence and impacts are dominated by primary and secondary sources which are important in terms of regulatory efforts whereas the present regulation consider in most cases the primary emissions of POPs.

6-Harmonized water and atmosphere legislations to promote the efficient control of organic and inorganic pollutants levels in many ecosystems. 

  Convention: In 1976, Mediterranean states adopted the convention for the protection of the Mediterranean sea against pollution (Barcelona Convention) and two of its related protocols: (i) the protocol for the prevention of pollution of the Mediterranean sea by dumping from ships and aircraft (Dumping protocol) and (ii) the protocol concerning cooperation in combating pollution of the Mediterranean sea by oil and other Harmful substances in cases of emergency(Gabrielides., 1996). Twenty Mediterranean countries have been ratified this convention and these two related protocols.[START_REF] Puccetti | PCB and HCB in the sediments and waters of the Tiber estuary[END_REF]Then in , 1982Then in and 1994 two other protocols have been adopted by these Mediterranean states are respectively: (i) the protocol for the protection of the Mediterranean against pollution from Land-Based Sources (LBS protocol); (ii) the protocol concerning Specially Protected Areas (SPA protocol) and (iii) Protocol was adopted in Madrid for the Protection of the Mediterranean sea against pollution resulting from exploration and exploitation of the continental shelf and the sea-bed and its subsoil. In addition to all these protocols this convention includes also an action plan namely Mediterranean Action Plan (MAP), and the Mediterranean Marine Pollution Monitoring and Research Program (MED POL) as a scientific and technical component. Mediterranean Action Plan (MAP): This action plan is an excellent example of cooperation forum between Mediterranean states is not limited to monitoring of marine pollution but includes also aspects relevant to environment and development. It is consists of some main components aiming to protect the Mediterranean sea and its resources from pollution: (i) Integrated planning of the development and management of Mediterranean resources from the socio-economic point of view, coordinated programme for research, monitoring and exchange of information; and for assessment the state of pollution and protection measures (MED POL Program). Moreover, it is intended to assist the Mediterranean governments in formulating their national policies and to improve their ability to identify various development patterns and to make choices regarding the appropriate allocation of resources. MED POL PROGRAMME: MED POL program is the scientific and technical component of MAP and it was the first one to be initiated in 1975. The aim of MED POL is to assist the technical capabilities of Mediterranean institutions from less developed and provide a data base about marine pollution by gathering of information about sources, environmental levels and effects of pollutants in the Mediterranean region. Involves more than 100 Mediterranean research and monitoring institutions and it is coordinated unit center is located in Athens (Gabrielides

(

  [START_REF] Garcia-Flor | Surface waters are a source of polychlorinated biphenyls to the coastal atmosphere of the north-western Mediterranean Sea[END_REF][START_REF] Dachs | Organic pollutants in coastal waters, sediments, and biota: a relevant driver for ecosystems during the anthropocene[END_REF]. Therefore, in order to draw a clear picture of the level of POPs pollution in the MS data regarding PAHs and PCBs concentrations in sediments were gathered from 192 studied sites during last thirty years until now of more than 121 authors published papers. Among twenty-one Mediterranean countries with coasts on the MS, only twelve countries have published research papers on POPs. The most studied sites are concentrated in the northwestern basin of MS and a significant gaps exist in the south and southeastern basins with the exception of the Egyptian coast and recently Lebanese coast, similar result were found also by Anna Gómez-Gutiérrez et al.

  concentrations ranged from 85 to 1780 μg.kg -1 d.w. (Annicchiarico et al., 2011). In the Southeastern part of the Mediterranean basin, high PCBs concentrations were observed in sediments of Port-Said and Alexandria harbor in Egypt (South Levantine Sea) with concentrations vary between 53 -1500 μg.kg -1 d.w and 0.9 -1211 μg.kg -1 d.w., respectively (Table

  PCBs concentrations found in the open sea, far away from the coastal sources could be a reliable estimation of background levels of contaminants in Mediterranean sediments. The ∑PCBs found in the open sea in Northwestern Mediterranean Sea, Provencal basin (2 -3 μg.kg -1 d.w.), and Catalan basin, Spain (4 -11 μg.kg -1 d.w.), and North Adriatic Sea, Italy (3.2 -58 μg.kg -1 d.w.), Tyrrhenian Sea (0.88 -1.3 μg.kg -1 d.w.), Southwestern Sea, Algeria margin (9 μg.kg -1 d.w.) and Ionian Sea, Albany (5 μg.kg -1

  Polcevera harbor, Italy > Alexandria Eastern harbour, Egypt > Port of Bagnoli, Italy > Lazaret nay harbor, France > Barcelona Harbor in Spain while the high levels of PCBs pollution were found in Port-Said, Egypt > Port of Beirut, Lebanon > Alexandria harbor, Egypt > Naples harbor > Port of Jiyeh, Lebanon > Kerastini harbor, Greece > Tripoli harbor, Lebanon > Port of Bagnoli, Italy. Majority of harbors with high PAHs pollution were found in NWE except Alexandria harbor while the majority harbors with

  substances and the existing stocks in an environmentally manner in some countries, to ensure that actual usage is limited to those authorized activities only and the need an alternative for these substances. Moreover, that CLRTAP protocol and UNEP Stockholm convention both of them focus on the atmospheric pathway as a transport route for POPs whereas the aquatic ecosystem is also one of the main routes by which POPs can reach remote regions. Although, the activities determined in MAP which considered as an effective cooperation network instrument and those doing during MED POL program which is intended to assist the Mediterranean governments in formulating their national policies and to improve their ability to identify various development patterns and to make choices regarding the appropriate allocation of resources and improve the technical capabilities of the institutions of less developed countries we still observed by several authorsGómez-Gutiérrez et al., (2007) and in this work a significant gaps in reliable data due to the lack of information for many pollutants and geographical areas in particular that located in the southern and eastern parts of the Mediterranean Sea with the exception of the Egyptian coast. Therefore, in order to contribute to fill some gaps a survey study of the distribution of some POPs concentrations (PAHs and PCBs) were conducted in this review on Mediterranean region make easier to conduct a similar study on global scale on the future. As results we observed numerous hotspots Mediterranean countries and several sub-hotspots areas in each one of them. Italy, France, Spain, Egypt and Turkey are the main Mediterranean countries contributed to PAHs and PCBs pollution of Mediterranean Sea. As far as the cities and their offshore areas leading to higher sediment contamination, by the target compounds in their surroundings due to their higher degrees of industrialization and urbanization are mostly concentrated in NWE, TYR, ADR, AEG and SLE (Egyptian coast) Sea. Relatively high contamination levels were detected in sediment samples collected from three stations including the bayous and harbors, lagoons and river mouths. The decline in concentrations observed in some areas can be explained by multiple ways, may be can due to the ecological politics of government and local authorities, environmental re-cycling processes and/or development in analytical methods used now by comparison to that used twenty to thirty years ago. In other hand, we observed an increase in some areas of other countries and intercounty. Although, the technical and analytical development we have also a great
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 1 Figure 1 A: Structure of 16 PAHs listed priority compounds in the U.S. EPA and B: basic structures of polychlorinated biphenyls (PCBs), chlorinated dibenzofurans (furans) and Chlorinated dibenzo-p-dioxins.
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 23 Figure2Conceptual graph of the possible forms of POPs in soil and sediment[START_REF] Jones | Persistent organic pollutants (POPs): state of the science[END_REF] 
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 45 Figure 4Total mean concentrations of the ∑10-26PAHs and ∑7-41PCBs in sediments for each Mediterranean country for the four categories

The CLRTAP POPs protocol: In 1997, within the framework of the UNECE Convention

  

	unintentional by-products (Table 1). The need for emission inventories for POPs in the
	CLRTAP protocol oblige the involved parties to submit in annual summary report of their
	national emission data (UNECE, 2002), and made it available through the internet (e.g.,
	Vestreng et al., 2006).
	Stockholm Convention: It is considered as an important instrument for international
	action to protect humans and the environment against POPs. Briefly, this Convention
	was established under the auspices of the United Nations Environment Programme
	(UNEP). It was intended to reduce and/or eliminate the worldwide use then release of 12
	original POPs substances or groups of substances which are called the "dirty dozen" or
	"legacy" POPs shown (in bold) in Table 1 (UNEP, 2001). It was agreed by 90 countries
	and opened for signature in May 2001 in Stockholm but came into force in May 2004
	There have been several milestones of international chemical management considering
	POPs such as the United Nations Economic Commission for Europe (UNECE)
	Convention on Long Range Transboundary Air Pollution (CLRTAP) and Stockholm
	Convention on POPs.
	on Long Range Transport of Air Pollution (CLRTAP, 1979) the UNECE region
	(comprising eastern and western Europe, Canada and the United States) was
	established the final draft of UNECE CLRTAP Protocol. The protocol is structured in 20
	articles and eight annexes. It represents a comprehensive set of provisions to control,
	reduce or eliminate production, total annual emissions, discharges, emissions and
	losses of POPs and develop and maintain emission inventories for the substances listed
	in its annexe. It is considered as an international initiative and instrument to control the
	risks from POPs. It identifies priority substances to be addressed. Among 107
	substances presented in the initial list, 16 priority substances were identified for initial
	inclusion in this protocol comprising 11 pesticides, 2 industrial products and 3

  Pialassa Baiona, Mar Piccolo Taranto and venice Lagoon in Italy, Thau and Berre lagoons in France, Bizerte lagoon in Tunisia, ŠKocjan in Slovenia and Manzala Lake in Egypt). Other hot spot areas identified in this study are Izmit Bay in Turkey, Lazaret Bay in France, Rijeka Bay in Croatia, Port Said in Egypt and Port of Beirut in Lebanon. And,

high concentrations found in sediments at the mouth of the main Mediterranean rivers (e.g. Rhone, LIobregat, Francolί, Besós, Ebro, Po, Nile, Tiber, Arc and Abou Ali rivers)

Table 2

 2 Some PAHs diagnostic ratios used for discrimination between petroleum and combustion sources

	(A) Ratios	Petroleum	Mixed	Combustion	References
			sources			
	LMW/HMW	>1	-	<1	Grass, Wood and coal	Sicre et al., 1987 Budzinski et al., 1997 Cardellicchio et al., 2007
	Phe/Ant	>10		<10		Baumard et al., 1999
	Flu/Pyr	<1		>1		Baumard et al., 1999
	Flu/Flu+Pyr	<0.4	0.4-0.5	>0.5	Grass, Wood and coal	Yunker et al. 2002
	Ant/Ant+Phe	<0.1	-	>0.1	Combustion	Yunker et al., 2002
	BaA/ (BaA+Chr)	<0.2	0.2-0.35	>0.35	Combustion	Yunker et al., 2002
	IP/ IP+BghiP	<0.2	0.2-0.5	>0.5	Grass, Wood and coal	Wang et al., 1999 Yunker et al. 2002
	Flu/Pyr	<1	-	>1		Baumard et al., 1998 De Luca et al., 2005
	1,7/2,6+1,7-DMP			<0.45 0.45-0.7	Vehicle emissions Mixed sources	Yunker et al., 2002 Yunker et al., 2002
				>0.7	Wood combustion	Yunker et al., 2002
	C0 / (C0+C1) F/P	<0.5	-	>0.5	Combustion	Yunker et al., 2002
	C0 / (C0+C1) P/A	<0.5*	-	>0.5	Combustion	Yunker et al., 2002
	*Petroleum or Combustion				

Table 1

 1 Highest total concentrations of ∑PAHs (μg.kg -1 d.w.) found in sediment samples collected from Mediterranean sites

	Studied sites	Min.		N°	References
		Concentration	Max.	PAHs	
			Concentration		
	Naples harbour Venice Lagoon Venice Lagoon	9 65 315	Italy 31774 48000 810	16	Sprovieri et al., 2007 La Rocca et al., 1996 Frignani et al., 2003
	Venice Lagoon	15.1	388.9		Parolini et al., 2010
	Venice Lagoon Pialassa Baiona Pialassa Baiona	20 1000 3030	502 135000 87150		Secco et al., 2005 Vassura et al. (2005) Guerra., 2011)
	Mar Piccolo, Taranto	380	12750	16	Cardellicchio et al., 2007

Table 2

 2 Total concentrations of ∑PCBs (μg.kg -1 d.w.) found in sediments collected from Mediterranean sites

	Sites	Min.	Max.	N°CB	References
		Concentration	Concentration		
	Naples harbour Gulf of Taranto Naples Venice Lagoon Mar Piccolo, Taranto Tiber River Provencal basin, open sea Tyrrhenian Sea North Adriatic	1 85 6 6 2 28 2 0.8 3.2	Italy 899 1780 3200 1590 1684 770 3 1.3 58	38	Sprovieri et al., 2007 Annicchiarico et al., 2011 Baldi et al., 1983 Frignani et al. 2001 Cardellicchio et al., 2007 Puccetti and Leoni., 1980 Tolosa et al., 1995 Geyer et al., 1984 Burns and Villeneuve., 1983,1985
	Cortiou, Marseille Rhone estuary Arc River Berre Lagoon	5503 159 0.3 468.8	France 22900 416 467 541.4	7 7	Lecouffe., 1986 Tolosa et al., 1995 Kanzari et al., 2012 Kanzari et al., 2012
	Keratsini harbour	4.78	Greece 351.8	11	Galanopoulou et al., 2005
	Barcelona Coast Catalan Coast (10 Rivers) Ebro River Ebro estuary Catalan basin, open sea	4 1.1 5.3 1 4	Spain 654 311 1,772 410 11		Fernandez, 1991 Eljarrat et al., 2001 Fernández et al., 1999 Grimalt, 1983 Tolosa et al., 1995
	Alexendria Harbour Port-Said Manzala Lake	0.9 53 125	Egypt 1211 1500 330		Barakat et al., 2002 El-Dib et., 1985 Yamashita et al., 2000
	Istanbul strait	0.179	Turkey 539.746	18	Okay et al., 2009
	Bizerte Lagoon	0.89	Tunisia 6.63	20	Derouiche et al., 2004
			Algeria		

Tables and figures

b Listed under Annex II of the protocol (substances scheduled for restriction on use).

c Listed under Annex III of the protocol (substances scheduled for emission reductions by the use of BAT (best available technology).

d Only Regulated under the Aarhus Protocol on POPs (UNECE, 1998).

e Data emissions refers to B[a]P only [START_REF] Suess | The environmental load and cycle of polycyclic aromatic hydrocarbons[END_REF].