Carlos Dominguez-Carrió 
email: carlosdominguezcarrio@gmail.com
  
Anna Sanchez-Vidal 
  
Claude Estournel 
  
Guillem Corbera 
  
Joan Lluís Riera 
  
Covadonga Orejas 
  
Miquel Canals 
  
Josep-Maria Gili 
  
  
  
  
  
Seafloor litter sorting in different domains of Cap de Creus continental shelf and submarine canyon (NW Mediterranean Sea)

Keywords: plastics, funneling, litter hotspots, longlines, cold-water corals, continental margin

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Introduction

The widespread distribution of materials produced by human societies that get stranded ashore or reach the seabed is now considered a critical issue in terms of marine conservation [START_REF] Galgani | Global Distribution, Composition and Abundance of Marine Litter[END_REF][START_REF] Rangel-Buitrago | Curbing the inexorable rising in marine litter: An overview[END_REF]. Its presence in all parts of the ocean has alerted national and international authorities, researchers and stakeholders worldwide, which foresee the consequences of not properly addressing this issue in the forthcoming years (UNEP, 2009;[START_REF] Agamuthu | Marine debris: A review of impacts and global initiatives[END_REF]. The vast majority of discarded items are primarily made of plastic or have plastic components [START_REF] Jambeck | Plastic waste inputs from land into the ocean[END_REF][START_REF] Beaumont | Global ecological, social and economic impacts of marine plastic[END_REF], mainly due to its low manufacturing cost and its durability. This property also makes plastic extremely dangerous, since it can last for decades once discarded [START_REF] Laist | Overview of the biological effects of lost and discarded plastic debris in the marine environment[END_REF]. After plastic items have reached the marine environment, measures to retrieve them are complex and expensive, especially with increasing depths [START_REF] Iñiguez | Marine debris occurrence and treatment: A review[END_REF]. Besides the aesthetic, health and economic problems derived from the accumulation of human-derived objects in the marine environment, litter is steadily becoming a serious threat to wildlife, since it can kill or harm all sorts of marine organisms, from algae to birds [START_REF] Kühn | Deleterious effects of litter on marine life[END_REF]. The list of deleterious effects caused over marine fauna is extensive, and includes among others the entanglement or smothering of sessile animals [START_REF] Yoshikawa | Entanglement of monofilament fishing lines and coral death[END_REF] and the ingestion of fragmented litter by heterotrophic organisms (e.g. [START_REF] Courtene-Jones | Consistent microplastic ingestion by deep-sea invertebrates over the last four decades (1976-2015), a study from the North East Atlantic[END_REF]. Recent studies have documented the ingestion of microplastics by commercially important deep-sea species [START_REF] Carreras-Colom | Spatial occurrence and effects of microplastic ingestion on the deep-water shrimp Aristeus antennatus[END_REF][START_REF] Cau | Microplastics in the crustaceans Nephrops norvegicus and Aristeus antennatus: Flagship species for deep-sea environments?[END_REF], indicating the great implications that its accumulation may have for the marine ecosystem and also for human health.

In European seas, around 30% of all marine litter that accumulates on shelf, slope and canyon habitats can be attributed to abandoned, lost, or discarded fishing gear (ALDFG; Pham et al., 2014b), although this percentage can reach 50-80% in traditional fishing grounds, such as Campania, Sicily or Liguria [START_REF] Angiolillo | Distribution and assessment of marine debris in the deep Tyrrhenian Sea (NW Mediterranean Sea, Italy)[END_REF][START_REF] Consoli | Marine litter in an EBSA (Ecologically or Biologically Significant Area) of the central Mediterranean Sea: Abundance, composition, impact on benthic species and basis for monitoring entanglement[END_REF]Enrichetti et al., 2020). These high percentages may be explained by the increase of the fishing effort during the past decades and a steady transition to synthetic and more durable materials to manufacture fishing nets and lines [START_REF] Gilman | Abandoned, lost and discarded gillnets and trammel nets[END_REF], which lead to an increased likelihood of gear loss [START_REF] Richardson | Estimates of fishing gear loss rates at a global scale: A literature review and meta-analysis[END_REF]. The remaining litter items observed over the seabed derive from a wide range of sources, yet most of them consist partially or entirely of plastic (Pham et al., 2014b;[START_REF] García-Rivera | Spatial and temporal trends of marine litter in the Spanish Mediterranean seafloor[END_REF]. It is now becoming very common to find plastic bottles, plastic bags and clothes half buried in the sediment or entangled around rocks in deep water environments [START_REF] Van Den Beld | Marine litter in submarine canyons of the Bay of Biscay[END_REF][START_REF] Moriarty | Spatial and temporal analysis of litter in the Celtic Sea from Groundfish Survey data: Lessons for monitoring[END_REF]. In the Mediterranean Sea, studies performed over the continental margin have found litter items in almost all surveyed sites [START_REF] Angiolillo | Distribution and assessment of marine debris in the deep Tyrrhenian Sea (NW Mediterranean Sea, Italy)[END_REF][START_REF] Pasquini | Seabed litter composition, distribution and sources in the Northern and Central Adriatic Sea (Mediterranean)[END_REF][START_REF] García-Rivera | Spatial and temporal trends of marine litter in the Spanish Mediterranean seafloor[END_REF][START_REF] Gerigny | Seafloor litter from the continental shelf and canyons in French Mediterranean Water: Distribution, typologies and trends[END_REF]Enrichetti et al., 2020). Highest densities are generally registered in areas close to shore or immediately adjacent to large cities [START_REF] Strafella | Assessment of seabed litter in the Northern and Central Adriatic Sea (Mediterranean) over six years[END_REF][START_REF] Buhl-Mortensen | Marine litter in the Nordic Seas: Distribution composition and abundance[END_REF], with accumulatio (" h ") b b hy h h inside submarine canyons or following the path of the main oceanic currents [START_REF] Tubau | Marine litter on the floor of deep submarine canyons of the Northwestern Mediterranean Sea: The role of hydrodynamic processes[END_REF]2015;[START_REF] Cau | Dumping to the abyss: single-use marine litter invading bathyal plains of the Sardinian margin (Tyrrhenian Sea)[END_REF][START_REF] Pierdomenico | Massive benthic litter funnelled to deep sea by flash-flood generated hyperpycnal flows[END_REF].

Aiming to minimize the effects produced by human-derived objects in the marine environment, the European Commission included marine litter in the Marine Strategy Framework Directive (MSFD) as one of the 11 descriptors to b wh h h 'G E ' (GE ) of European seas (Council of the European Union, 2008). The MSFD provides the legal framework to encourage Member States to report and subsequently monitor the abundance of marine litter in their territorial waters, leading to the implementation of area-specific management measures to reduce the amount of litter that reaches the marine environment, and designing specific actions to minimize land-based sources when possible [START_REF] Galgani | Marine litter within the European Marine Strategy Framework Directive[END_REF]. The application of such measures, however, must be based upon a comprehensive knowledge of the actual composition, abundance and spatial distribution of marine litter in each area.

The continental shelf and the submarine canyon off Cap de Creus currently belong to a Site of Community Importance (SCI) of the Natura 2000 Network (BOE, 2014). Following the demands of the MSFD, the implementation of an ecosystem-based approach to manage human activities in Cap de Creus marine area requires a thorough evaluation of the amount of litter items that can be found in its shelf and canyon habitats. Making use of 68 underwater video dives performed between 80 and 1570 m depth prior to the declaration of the SCI, this paper aims to (1) evaluate the quantity and spatial distribution of marine litter on the Cap de Creus continental shelf and submarine canyon,

(2) identify the main causes of such distribution, and (3) assess the potential impacts of ALDFG over the three main cold-water coral species dwelling in the submarine canyon, namely Madrepora oculata, Lophelia pertusa and Dendrophyllia cornigera.

Materials and methods

Study area

The Gulf of Lion forms a prograding continental margin characterized by a rather wide continental shelf (up to 70 km) and a complex network of submarine canyons incising its continental slope and shelf, which play a prominent role in the hydrological and sediment dynamics of the whole margin [START_REF] Canals | The Role of Canyons on Strata Formation[END_REF]. The Rhône River supplies most of the terrigenous input h w h h 6.5 rticulate matter discharged every year [START_REF] Poulier | Combining flux monitoring and data reconstruction to establish annual budgets of suspended particulate matter, mercury and PCB in the Rhône River from Lake Geneva to the Mediterranean Sea[END_REF]. Most of the sediment remains stored on the shelf until specific atmospheric situations trigger highenergy oceanographic events such as dense shelf water cascading and sea storms that are able to resuspend and transport large quantities of sediment, organic matter and pollutants to the deep, mainly along submarine canyons [START_REF] Canals | Flushing submarine canyons[END_REF][START_REF] Palanques | Suspended sediment fluxes and transport processes in the Gulf of Lion submarine canyons. The role of storms and dense water cascading[END_REF][START_REF] Salvadó | The role of dense shelf water cascading in the transfer of organochlorine compounds to open marine waters[END_REF][START_REF] Salvadó | Transfer of lipid molecules and polycyclic aromatic hydrocarbons to open marine waters by dense water cascading events[END_REF].

Cap de Creus Canyon is located at the southernmost end of the Gulf of Lion shelf. The canyon head is just 4 km ahead of Cap de Creus promontory and is deeply incised on the continental shelf at 125 m depth (Figure 1; [START_REF] Lastras | A walk down the Cap de Creus canyon, Northwestern Mediterranean Sea: Recent processes inferred from morphology and sediment bedforms[END_REF]. Because of its location at the southern exit of the dominant circulation pattern in the Gulf of Lion, and also because of the obstacle effect of the promontory that deviates offshore coastal and shelf currents, Cap de Creus Canyon behaves as the preferential conduit of water and sediment h ' h h p margin and basin [START_REF] Canals | Flushing submarine canyons[END_REF][START_REF] Palanques | Suspended sediment fluxes and transport processes in the Gulf of Lion submarine canyons. The role of storms and dense water cascading[END_REF]. The presence of strong bottom currents and the supply of large quantities of organic material favors the development of rich benthic communities, both on the continental shelf and the submarine canyon [START_REF] Dominguez-Carrió | ROV-based ecological study and management proposals for the offshore Marine Protected Area of Cap de Creus[END_REF], where dense patches of cold-water corals, mainly Madrepora oculata, have been observed [START_REF] Orejas | Cold-water corals in the Cap de Creus canyon, northwestern Mediterranean: spatial distribution, density and anthropogenic impact[END_REF].

Most of Cap de Creus peninsula was declared a maritime-terrestrial Natural Park in 1998, including a narrow shallow water peripheral belt of the innermost continental shelf (mostly infralittoral stage) (BOE, 1998) 

Video surveys and imagery analysis

The extensive dataset used in this study was obtained from 68 underwater dive is provided in Table 1, with reference to the video platform used. Data obtained during the PROMARES cruise (dives 37 to 44) was partly published in [START_REF] Tubau | Marine litter on the floor of deep submarine canyons of the Northwestern Mediterranean Sea: The role of hydrodynamic processes[END_REF], and considered in this study given its relevance to better determine spatial patterns in litter distribution along Cap de Creus submarine canyon.

All underwater dives were performed from the mid and outer continental shelf (80-90 m water depth) down to the submarine canyon floor at 1600 m (Figure 1; Table 1). Dive length was extremely variable (from 80 m to 3 km) and dependent on weather conditions, underwater visibility and bottom current speed. The total seafloor distance covered was 47.5 km, which represents an area visually examined of about 7.5 ha. All transects were performed as straight as possible while keeping a constant speed above ground of 0.3 m•s -1 in average.

Final Cut Pro 7 (Apple Inc.) video editing software was used to remove the time intervals when the underwater vehicle stayed stationary, so multiple counting of the same item was avoided. Those sections with poor image quality, mostly due to sediment resuspension or excessive distance from the seabed, were also identified and subsequently removed from the statistical analyses. During the PROMARES cruise (dives 37-49), an average field of view (FOV) estimated at 3 m was selected for litter quantification (see details in [START_REF] Tubau | Marine litter on the floor of deep submarine canyons of the Northwestern Mediterranean Sea: The role of hydrodynamic processes[END_REF]. Dives performed with the manned submersible JAGO (dives 1-9 and 32-36) had an estimated average FOV of 2 m. For the remaining transects, which were performed with smaller ROVs that filmed from a closer distance to the seabed, a 50 cm average FOV was chosen to calculate litter density. All human-derived items and cold-water coral colonies of the species Madrepora oculata, Lophelia pertusa (recently reclassified as Desmophyllum pertusum, see [START_REF] Addamo | Merging scleractinian genera: the overwhelming genetic similarity between solitary Desmophyllum and colonial Lophelia[END_REF] and Dendrophyllia cornigera were identified and annotated within the selected field of view in each underwater dive.

Data treatment

Marine litter items were classified in two main categories: (1) ALDFG, which included bottom trawl nets, bottom trawl cables, longlines and trammel nets, and (2) urban litter, which was further subdivided in plastic, metal, glass, ceramics, clothing (regardless of its fabric), paper and wood. It should be noted that all fishing gears and related items, whether made of plastic or metal, were all attributed to ALDFG. Making use of transect length (L) and width (W), densities for each litter category were calculated at the transect level as items per ha -1 , simply dividing the number of items by the area explored in each dive (De = items / L • W).

To account for spatial and depth variability in the distribution of litter items, five domains were defined within the study area in and around Cap de Creus Canyon (Figure 1), following those defined by [START_REF] Lastras | A walk down the Cap de Creus canyon, Northwestern Mediterranean Sea: Recent processes inferred from morphology and sediment bedforms[END_REF]:

1. Northern mid and outer shelf (NS): the continental shelf north of the eastern tip of the cape, from 80 to 150 m depth.

2. Southern mid and outer shelf (SS): the continental shelf south of the eastern tip of the cape, also from 80 to 150 m depth 3. Canyon head (CH): from the shelf break at a mean depth of 150 m down to 400 m depth inside the canyon.

4. Upper canyon (UC): between 400 and 1000 m depth.

Middle canyon (MC)

: between 1000 and 1600 m depth.

The impact of ALDFG on the above-mentioned cold-water coral species was assessed by calculating the percentage of entangled colonies of each species along selected underwater dives (1-9) carried out in the canyon head, from 160 to 390 m depth.

Modelling the bottom currents

The free surface, generalized sigma vertical coordinate, 3D hydrodynamic model SYMPHONIE described by Marsaleix et al. (2006[START_REF] Marsaleix | Energy conservation issues in sigma-coordinate freesurface ocean models[END_REF]Marsaleix et al. ( , 2012) ) 

Results

Composition of marine litter

In total, 833 litter items were identified in the video images recorded on the continental shelf and submarine canyon off Cap de Creus. This corresponds to an average density of 110 items ha -1 for the entire study area (80-1600 m depth). The number of items and density per dive, organized in the different litter categories, is provided in the Supplementary Table 1.

There were 394 urban litter items (47% of the total), which appeared in 30%

of the dives (Table 1). A wide variety of objects could be identified, including 

Spatial and depth distribution

Mid and outer continental shelf. Urban litter items were not commonly observed on the videos registered on the continental shelf, with only 14 items annotated in 1.93 ha explored. This represents an average density of 7.2 items ha -1 for the continental shelf, with recorded densities slightly higher on the northern side (Figure 3), although no clear pattern could be determined (Figure 4a). Plastic objects and objects with plastic components constituted around 38% of all reported urban litter (5 items), with densities below 4 items ha -1 on both shelves. Glass was the second most common category, with 4 items (30%). Litter objects made of other materials, like metal (8%), ceramics (15%) and textiles (15%), appeared in lower numbers, and no items made of wood and paper were reported. Densities of ALDFG were similar on both sides of the continental shelf (Figure 3), with slightly higher densities on the southern (59.5 items ha -1 ) than on the northern side (45.6 items ha -1 ). Most ALDFG items were registered along the 100 m isobath north and east of the easternmost part of the cape (Figure 4b), where rocky outcrops and mixed substrates were generally observed in the images. Longlines were by far the most common type of ALDFG found on the continental shelf, accounting for 76% of all fishing-related items. With 79 longlines reported (NS: 33; SS: 46), densities on both sides stayed around 40 items ha -1 (Figure 3). Trammel nets appeared only on the southern side (12% of ALDFG, 10.5 items ha -1 ), generally entangled over small and medium sized rocks (Figure 2k). Bottom trawl nets and cables represented 13% of all ALDFG, with most nets appearing on the southern shelf (NS: 3; SS: 10), where their density was around 8.7 items ha -1 (Figure 3, examples in Figure 2i,j)

Canyon head. 28 urban litter items were identified on the 1.33 ha explored, corresponding to a density of 21.1 items ha -1 (Figure 3). Per material types, 51% of urban items were made of metal (11.3 items ha -1 ) and 24% of plastic (5.3 items ha -1 ). The number of glass and clothing items was almost negligible. Most of the amphorae observed in the footage (4) were reported in the canyon head. ALDFG reached maximum values in this domain (323 items), with a density of 243.6 items ha -1 (Figure 3). All but 3 dives performed in the canyon head contained remains of ALDFG, with some dives reaching local densities above 500 items ha -1 , particularly on the westernmost part of the canyon head (Figure 4b). More than 80% of all ALDFG identified corresponded to longlines (290 items), which represents a density of 218.7 lines ha -1 (Figure 3, examples in Figure 2g,h). It should be noted that according to the tradition in the area and the design of longlines and trammel nets, these two techniques are not practiced in areas deeper than 400 m.

Parts of bottom trawl nets also reached here the highest numbers of any domain (33 trawl nets and ropes, 24.9 items ha -1 ), and were mostly observed as thick pulling ropes, especially in dive 42.

Upper canyon. Urban litter items were much more abundant in the upper canyon than in the previous two domains combined, with 122 items identified in the 3 ha explored, resulting in a density of 39.5 items ha -1 (Figure 3). Most objects were made or had plastic components (76%, 30.1 items ha -1 ), with a smaller fraction made of metal items (18%, 7.1 items ha -1 ). Other materials were represented by objects made of wood, ceramics, glass and paper, all of them with densities lower than 1 item ha -1 . The abundance of ALDFG decreased significantly below 400 m depth, with only 7 fishing-derived items identified in the upper canyon (2.3 items ha -1 ; Figure 3). All ALDFG in this depth range had a bottom-trawl origin, with most items being actual trawl nets

(5) and pulling ropes (2) (Figure 5a).

Middle canyon.

With 230 objects identified in the 1.2 ha explored, the highest number of urban litter items of any domain corresponded to the middle canyon (187.8 items ha -1 ; Figure 3). This represents 58.4% of urban litter items identified in the whole video footage. The largest fraction corresponded to items made of plastic, a material appearing in almost 90% of the urban items reported in this domain. In contrast, metal objects accounted for only 6% (11.4 items ha -1 ), whilst the remaining categories contributed with less than 1-3% each (Figure 3). In some specific areas at around 1200 m depth (Dive 40), there existed accumulations of several litter objects in a build-up wh b " h " wh aged items were observed half buried under the sediment (example in Figure 5b). Regarding ALDFG, 2 longlines and 3 bottom trawl nets were identified in the middle canyon, where an overall density of 4.1 items ha -1 was reported (Figure 3). It should be noted that bottom trawling is not usually practiced in Cap de Creus at depths below 800 m.

Bottom currents

Bottom current speed and direction averaged for the month of February 2012 after applying a bilinear interpolation to the modelled data (gridded at 700x700 This would indicate that the results shown here could be underestimating the maximum current speeds that can be reached during cascading events.

Interaction of litter with cold-water corals and other sessile fauna

A total of 335 colonies of cold-water corals were identified in the canyon head, of which 302 Madrepora oculata, 26 Dendrophyllia cornigera and 7 Lophelia pertusa. Besides some variability at transect level, and independently of the species, more than 10% of the colonies had on average entangled longlines around them (Table 2). In most cases, longlines were observed hooked around the branches of the cold-water corals, regardless of the species (Figure 7). In general, most corals seemed to remain alive when having cables twisted around them. However, the distance of the camera to the colonies did not allow for a closer examination to determine the percentage of polyps affected and the level of harm produced. It was also impossible to determine how many broken branches resulted from the interaction between longlines and the coral colonies.

Some of the thickest longlines were also observed to act as substrate for several sessile species to live on, although for some of them precise identification was certainly difficult. Most species were bushy hydrozoans and bryozoans, together with the abundant polychaete Sabella pavonina, which was commonly observed attached to lines suspended over the seafloor (Figure 7c). Besides the effects produced by longlines on cold-water corals, other fishing gears were also observed to interact with benthic and demersal fauna. As an example, a large trammel net was found fully extended over the soft bottoms of the southern continental shelf (Dive 34; Figure 2l). As observed in the images, this net had at least two large spiny lobsters (Palinurus elephas) caught in it, one of which still alive, as well as other dead fishes impossible to identify. Also on the southern shelf, a large bottom trawl net was found lying over a sand plain with small outcropping rocks (Dive 36;

Figure 2i). This trawl net was covered by a large number of small organisms (several species of sponges, ophiuroids and holothurians), indicating that it might have been lost for some years. Inside the submarine canyon, litter hotspots were generally observed over soft-bottom areas (Figure 5). Although the level of interaction was not quantified, the presence of these deposits seemed to overlap with the distribution of burrowing megafauna, including the anemone Cerianthus membranaceus (Figure 5a).

Discussion

Seafloor litter provenance, abundance and distribution

The popularity of Cap de Creus as a touristic attraction, with a significant increase in tourism and recreational boating during summer months (Lloret et al., 2008), and the historical relevance of its fishing grounds (Lloret and Riera, 2008), might help explain the amount and variety of litter objects encountered on its shelf and submarine canyon. Plastic was by far (80%) the most common material that made up urban litter items. This situation is similar to that encountered in most shelf and slope environments of the European continent, both in the Atlantic (e.g. [START_REF] Neves | Marine litter in bottom trawls off the Portuguese coast[END_REF][START_REF] Moriarty | Spatial and temporal analysis of litter in the Celtic Sea from Groundfish Survey data: Lessons for monitoring[END_REF][START_REF] Van Den Beld | Marine litter in submarine canyons of the Bay of Biscay[END_REF][START_REF] Maes | Below the surface: Twenty-five years of seafloor litter monitoring in coastal seas of North West Europe (1992-2017)[END_REF] and the Mediterranean Sea (e.g. [START_REF] García-Rivera | Spatial and temporal trends of marine litter in the Spanish Mediterranean seafloor[END_REF][START_REF] Gerigny | Seafloor litter from the continental shelf and canyons in French Mediterranean Water: Distribution, typologies and trends[END_REF][START_REF] Spedicato | b marine macro-litter on the seafloor in the northern Mediterranean Sea: the MEDITS initiative[END_REF]. Most items were small sized, and included plastic bags and bottles, but also clothes and other daily use objects. These items were possibly brought from surrounding areas by the wind or terrestrial run-off mainly during torrential events [START_REF] Rech | Rivers as a source of marine litter -A study from the SE Pacific[END_REF], or even discarded directly on beaches or at sea [START_REF] Tubau | Marine litter on the floor of deep submarine canyons of the Northwestern Mediterranean Sea: The role of hydrodynamic processes[END_REF]. However, due to the particularities of the Gulf of Lion, the likelihood of an allochthonous origin of at least part of the lighter fraction should not be ruled out, with items reaching the sea from rivers that discharge in other parts of the gulf (Castro-Jiménez et al., 2019) and transported following the dominant water circulation patter [START_REF] Millot | The Gulf of Lions' hydrodynamics[END_REF]. Conversely, the presence of some very large items such as fuel drums and car tires are an indication of intentional dumping, likely from the side or the back of vessels, a al., 2011;[START_REF] Strafella | Spatial pattern and weight of seabed marine litter in the northern and central Adriatic Sea[END_REF]. Although it is difficult to determine how long these objects have been at the seafloor, their presence might relate to practices that were more common in past decades, when the legislation on ocean dumping was less restrictive and the collection of waste by port authorities was not as widespread as it is nowadays (MARPOL, 1988).
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The overall density of 110 litter items ha -1 registered in Cap de Creus is of a similar magnitude to that found in the close-by submarine canyon of La Fonera, located only 50 km south (150 items ha -1 ; [START_REF] Tubau | Marine litter on the floor of deep submarine canyons of the Northwestern Mediterranean Sea: The role of hydrodynamic processes[END_REF].

However, imaging studies carried in other shelf and upper slope areas of the Mediterranean have reported litter densities up to one order of magnitude higher than those found in Cap de Creus, for example in the Ligurian basin (1500 items ha -1 , Enrichetti et al., 2020 and[START_REF] Bo | Fishing impact on deep Mediterranean rocky habitats as revealed by ROV investigation[END_REF] and the Tyrrhenian Sea (1200 items ha -1 , [START_REF] Angiolillo | Distribution and assessment of marine debris in the deep Tyrrhenian Sea (NW Mediterranean Sea, Italy)[END_REF]. Such differences must be attributed to the higher number of abandoned fishing gears that can be found on the seabed of the Central Mediterranean, where deep rocky banks and submarine canyons are highly frequented by local fishermen (e.g. [START_REF] Angiolillo | Distribution and assessment of marine debris in the deep Tyrrhenian Sea (NW Mediterranean Sea, Italy)[END_REF][START_REF] Cau | Submarine canyons along the upper Sardinian slope (Central Western Mediterranean) as repositories for derelict fishing gears[END_REF][START_REF] Consoli | Marine litter from fishery activities in the Western Mediterranean sea: The impact of entanglement on marine animal forests[END_REF]Enrichetti et al., 2020). In Cap de Creus, densities of ALDFG peaked at the canyon head (150-400 m), where more than 90% of litter items encountered were fishing-related.

This situation was primarily associated to the large number of entangled longlines observed in the images, which generated an average density of 219 lines ha -1 for the canyon head. Very high abundances, in excess of 1000 lines ha -1 , were reported in some spots, being Dive 9 the most characteristic example, with 119 lines annotated in a transect of less than 500 m in length.

This situation seems to relate directly to the artisanal fishery that has been practiced in the area for a long time (Lloret and Riera, 2008), and even though the number of active longlining boats has steadily declined during the past decades [START_REF] Gómez | The decline of the artisanal fisheries in Mediterranean coastal areas: the case of Cap de Creus (Cape Creus)[END_REF], its imprint remains visible in the steepest areas of the canyon head. As in Cap de Creus, the presence of lost longlines has become very common in seamounts and submarine canyons worldwide since these gears get easily entangled on hard grounds [START_REF] Macfadyen | Abandoned, Lost or Otherwise Discarded Fishing Gear[END_REF][START_REF] Pham | Abundance of litter on Condor seamount (Azores, Portugal, Northeast Atlantic)[END_REF]. Lost lines and cables have now been reported in almost all submarine canyons across European continental margins, such as the canyon system of the Gulf of Lion [START_REF] Fabri | Megafauna of vulnerable marine ecosystems in French mediterranean submarine canyons. Spatial distribution and anthropogenic impacts[END_REF][START_REF] Gerigny | Seafloor litter from the continental shelf and canyons in French Mediterranean Water: Distribution, typologies and trends[END_REF] and bottom-trawling nets may represent in some places a significant contribution to seafloor ALDFG [START_REF] Macfadyen | Abandoned, Lost or Otherwise Discarded Fishing Gear[END_REF].

Seafloor litter transport

Urban litter items showed a very clear spatial distribution pattern, with densities rapidly increasing with water depth (Figure 3). The deepest domain explored (i.e. the middle canyon, from 1000 to1600 m depth) was the one showing the highest density of urban litter items (188 items ha -1 ), 25 times higher than on the mid and outer continental shelf (7.2 items ha -1 ; see Section 3.2). A similar situation has been described in other deep-sea areas of the Mediterranean Sea, where large accumulations of debris appears below 1300-1500 m depth, such as the submarine canyons in the Messina Strait [START_REF] Pierdomenico | Massive benthic litter funnelled to deep sea by flash-flood generated hyperpycnal flows[END_REF] or the abyssal plains of the Sardinian margin [START_REF] Cau | Dumping to the abyss: single-use marine litter invading bathyal plains of the Sardinian margin (Tyrrhenian Sea)[END_REF].

Beyond the topographic trap effect driven by gravity of submarine canyons, the litter distribution observed in Cap de Creus Canyon, with much more urban litter items in distal deeper areas than on the shore-proximal shallower shelf, must be explained by the dynamics of local bottom currents. Evidence indicates that the strong currents that recurrently sweep out the seafloor off Cap de Creus peninsula [START_REF] Canals | Flushing submarine canyons[END_REF][START_REF] Ulses | Dense shelf water cascading in the northwestern Mediterranean during the cold winter 2005: Quantification of the export through the Gulf of Lion and the Catalan margin[END_REF][START_REF] Durrieu De Madron | Interaction of dense shelf water cascading and open-sea convection in the northwestern Mediterranean during winter 2012[END_REF] must be the causative process for such an asymmetric distribution, as they have the capability to carry light urban litter items towards the deepest parts of the submarine canyon, which ultimately becomes an accumulation area. Indeed, erosive and tractive features over the continental shelf embracing the Cap de Creus Canyon and on the canyon southern wall and floor have been also related to sediment-laden, strong bottom flows generated by dense shelf water cascading [START_REF] Canals | Flushing submarine canyons[END_REF][START_REF] Lastras | A walk down the Cap de Creus canyon, Northwestern Mediterranean Sea: Recent processes inferred from morphology and sediment bedforms[END_REF][START_REF] Puig | Dense shelf water cascades and sedimentary furrow formation in the Cap de Creus Canyon, northwestern Mediterranean Sea[END_REF][START_REF] Durán | Morphology and sediment dynamics of the northern Catalan continental shelf, northwestern Mediterranean Sea[END_REF][START_REF] Ribó | Large sediment waves over the Gulf of Roses upper continental slope (NW Mediterranean)[END_REF]. In situ near bottom (i.e. 30 m above bottom) current speeds within Cap de Creus Canyon measured at the occasion of dense shelf water cascading events during the last two decades illustrate marine litter transport patterns to the deep [START_REF] Canals | Flushing submarine canyons[END_REF][START_REF] Sanchez-Vidal | Delivery of unprecedented amounts of perfluoroalkyl substances towards the deep-sea[END_REF]. Large volumes of dense water form over the continental shelf of the Gulf of Lion when strong, persistent, cold and dry northerly winds enhance heat losses and cool off shelf surface waters, thus increasing their density. The dense shelf water then flows cyclonically over most of the shelf on a southwestwards-oriented regional circulation pattern. Flow lines converge and flow accelerates because of an obstacle effect produced Cap de Creus Peninsula, in the southwestern part of the gulf.

The cape deviates the water course seawards, thus flowing down into the canyon head an upper course, also favored by the narrowing of the shelf shoreward of the canyon head (Figure 6). This process has been identified in many locations both in the Mediterranean Sea and the world ocean [START_REF] Ivanov | Cascades of dense water around the world ocean[END_REF][START_REF] Durrieu De Madron | w h w[END_REF][START_REF] Canals | Cascades in Mediterranean Submarine Grand Canyons[END_REF]. Amongst the many canyons in the Gulf of Lions and on the North Catalan continental margin, Cap de Creus Canyon is the main outlet for dense shelf water cascading (and everything else that comes with), which is undoubtedly favored by its location with respect to the regional circulation ahead of the promontory formed by the Cap de Creus Peninsula [START_REF] Canals | Flushing submarine canyons[END_REF]. The erosional, tractive and depositional effects of these cascades on the canyon floor are clearly visible down to its mouth at 2140 m depth and beyond are illustrated by giant furrows, an incised thalweg, scours, sediment bars and coarse sand deposits [START_REF] Lastras | A walk down the Cap de Creus canyon, Northwestern Mediterranean Sea: Recent processes inferred from morphology and sediment bedforms[END_REF].

During such events, dense cascading shelf waters carry huge amounts of resuspended sediments downcanyon, together with organic matter and pollutants advected from the continental shelf [START_REF] Guillén | Sediment dynamics during wet and dry storm events on the Têt inner shelf (SW Gulf of Lions)[END_REF][START_REF] Bourrin | Sediment dispersal from a typical Mediterranean flood: The Têt River, Gulf of Lions[END_REF][START_REF] Sanchez-Vidal | Impact of dense shelf water cascading on the transfer of organic matter to the deep western Mediterranean basin[END_REF], 2015;[START_REF] Salvadó | The role of dense shelf water cascading in the transfer of organochlorine compounds to open marine waters[END_REF][START_REF] Salvadó | Transfer of lipid molecules and polycyclic aromatic hydrocarbons to open marine waters by dense water cascading events[END_REF]. The finest fraction of such sedimentary flows can stay in suspension for long periods of time (i.e. some years) thereby forming hundreds of meters thick nepheloid layers extending over the slope and deep basin [START_REF] Puig | Thick bottom nepheloid layers in the western Mediterranean generated by deep dense shelf water cascading[END_REF].

This proves that light micro-and macrolitter (e.g. plastics) lying on the continental shelf may easily be swept and transported all the way down the Cap de Creus submarine canyon. Because of their intrinsic properties, plastic items (bags, bottles, cups, fragments) with low drag area behave noncohesively in marine conditions. Turbulent bottom cascading currents are able to provide the shear stress needed to resuspend and transport these objects, either as bed load (relatively heavier items), or by saltation or suspension (relatively lighter items). Conversely, longlines and ropes, and nets would not have been dragged downcanyon since they usually are strongly caught around outcropping rocks, hard grounds and cold-water coral colonies (see Sections 3.2 and 3.4) in the canyon head, thus severely limiting chances for transportation. Other ALDFG items, such as bottom trawling nets found on soft bottoms, would seem too big and heavy to be transported by those currents. However, it has been observed for these currents to cause about 400 kg mooring anchor weights left on the sand-filled canyon thalweg to move down by several kilometers while dragging the entire mooring just in few days [START_REF] Puig | Dense shelf water cascades and sedimentary furrow formation in the Cap de Creus Canyon, northwestern Mediterranean Sea[END_REF], which illustrates the tremendous transport capacity these currents have. In fact, the highest number of bottom trawl nets reported in this study (Dive 42) appeared in an area of the canyon head that according to VMS records (unpublished data) is not frequented by trawlers. This could be an indication that bottom trawl nets abandoned on the northern shelf could be pushed towards the canyon head, where they could end up entangled around rocks. All the above provides a robust explanation of the litter class sorting observed in Cap de Creus Canyon, with ALDFG concentrating in the canyon head and lighter objects being washed away to the deepest part of the canyon floor. [START_REF] Tubau | Marine litter on the floor of deep submarine canyons of the Northwestern Mediterranean Sea: The role of hydrodynamic processes[END_REF] had formerly suggested the above-described litter funneling process towards deeper canyon reaches, which then become litter accumulation zones. The results presented here bring in a wealth of data from [START_REF] Dominguez-Carrió | ROV-based ecological study and management proposals for the offshore Marine Protected Area of Cap de Creus[END_REF][START_REF] Cau | Microplastics in the crustaceans Nephrops norvegicus and Aristeus antennatus: Flagship species for deep-sea environments?[END_REF], which could introduce this fragmented plastic into the food chain and eventually generate problems of food security.

Interactions of longlines with cold-water corals

It has been recognized that longline fishing has a far smaller impact on vulnerable marine ecosystems than commercial bottom trawling (Pham et al., 2014a). This does not mean that its effects over the benthic fauna should be overlooked, especially in coral rich areas where an intense activity of bottom longlining exists [START_REF] Bo | Fishing impact on deep Mediterranean rocky habitats as revealed by ROV investigation[END_REF][START_REF] Consoli | Marine litter from fishery activities in the Western Mediterranean sea: The impact of entanglement on marine animal forests[END_REF]. We have assessed the impact of abandoned longlines on the three main cold-water coral species occurring in Cap de Creus Canyon as a proxy for the level of impact this fishing practices may have over the benthic community in its entirety.

Whereas the number of coral colonies affected differed from one dive to another, the highest percentage of entanglement occurred in areas where the density of longlines was higher. Overall, 10% of all cold-water colonies identified in the video footage had lines entangled around them, a situation that could lead to suffocation, branch breakage, abrasion, epibiosis, infection and ultimately the death of colonies [START_REF] Galgani | Marine animal forests as useful indicators of entanglement by marine litter[END_REF]. Compared to other locations in the Mediterranean Sea, where up to three times more corals have been reported to be affected by longlines [START_REF] Angiolillo | Distribution and assessment of marine debris in the deep Tyrrhenian Sea (NW Mediterranean Sea, Italy)[END_REF][START_REF] Bo | Fishing impact on deep Mediterranean rocky habitats as revealed by ROV investigation[END_REF], the value we have found in Cap de Creus Canyon appears rather low.

However, video footage may offer a partial view of the real impact caused by longlines, as it provides limited information on how many colonies are partially broken and no information at all on colonies that have been fully removed from their natural habitat due to such fishing practices. If properly recorded, by-catch data from fishing boat logbooks could bring complementary information to better assess the percentage of coral colonies broken or entirely removed by longlining yearly. It seems also plausible that loose longlines, ropes and net fragments, together with their loose ends and hanging sections, could be swung and moved down by the strong bottom currents measured in the Cap de Creus canyon head and beyond. This might favor secondary entanglement around already entangled colonies and on new colonies, with the associated damage this could cause.

Management implications

As part of the ecosystem-based approach to management that should be In the same way, abandoned trammel and trawl nets could also be retrieved to reduce future damage. Although these procedures are much simpler in shallow waters, where SCUBA divers can operate generating the minimum damage possible (see a protocol for the extraction of lost nets in Hereu and Ylla, 2017), there exists the possibility of using, for instance, a vessel-towed " " (G h . 2009) to retrieve selected nets from deeper softbottom areas. Such an operation, which has proven satisfactory to remove gillnets in deep-sea areas in Norway and Rockall and Porcupine banks [START_REF] Large | Lost and abandoned nets in deep-water gillnet fisheries in the Northeast Atlantic: retrieval exercises and outcomes[END_REF], would be relatively cheap and simple to implement. Joint actions with local fishermen, who have a strong knowledge of the seabed after many years of experience, could facilitate the retrieval of ALDFG, while helping raising awareness of the impacts that their activities may have over the benthic ecosystem and, ultimately, in the catches they are interested in.

Initiatives such as Fishing for Litter (www.fishingforlitter.org.uk), Projecte Marviva (http://residus.gencat.cat/ca/ambits_dactuacio/tipus_de_residu/deixallesmarines/projectes/projecte-marviva/) and Projecte Evitem la Pesca Fantasma (http://www.pescafantasma.cat/) could serve as useful references for the retrieval of abandoned fishing arts.

Finally, and following the demands of the MSFD, the data provided in this study should be view as a robust reference point in order to monitor the temporal evolution of the marine area, and also to determine the effectiveness of management and mitigation actions developed by regional and national authorities in the forthcoming years.
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Table 2. Number of cold-water coral colonies and per species percentage of entanglement with longlines as observed in the 8 canyon head dives evaluated for this study where cold-water corals were present. All dives were performed at depths between 215 and 390 m. Longline density expressed both as items per ha and items per 100 linear meters.

  dives performed during 5 oceanographic cruises between 2007 and 2013, as part of the HERMES, DEEP CORAL, PROMARES and Life+ INDEMARES projects. Four different underwater vehicles were used: the manned submersible JAGO (GEOMAR, Germany), the commercial ROV Liropus 2000(IEO, Spain), the purpose built ROV Nemo (Gavin Newman, UK) and the small and compact ROV Bleeper EVO (ICM-CSIC, Spain). All vehicles but Bleeper EVO were equipped with an HD camera and a USBL system to obtain accurate positions of the vehicle over the seabed, with a time frequency below 20 seconds. Bleeper EVO, which was only used on the continental shelf, had an SD definition camera and its position was inferred from that of the vessel and the angle of the cable when being towed over the seafloor. Geographic positioning data was used to calculate the distance travelled by the underwater vehicle in each dive. All platforms were equipped with parallel lasers to provide scale to the images. Metadata regarding each

  was used to calculate the bottom currents in the study area. This model classically solves the equations for temperature, salinity and the two components of horizontal current starting from initial conditions and using time-dependent forcing. The horizontal grid was designed to study the connections between the Gulf of Lions and the Catalan region with the south of the basin through the formation and dispersion of dense water. The resulting curvilinear grid had a pole positioned in the Pyrenees, allowing a minimum resolution of about 700 m near the French and Catalan coast, and increasing to reach 5-6 km near Algeria.The model was initialized and forced at its open boundaries by the NEMOMED8 model described in[START_REF] Herrmann | What induced the exceptional 2005 convection event in the northwestern Mediterranean basin? Answers from a modeling study[END_REF]. At the surface, the same atmospheric forcing than this model was used i.e. the ARPERA dataset[START_REF] Herrmann | Relevance of ERA40 dynamical downscaling for modeling deep convection in the Mediterranean Sea[END_REF], which is a dynamic downscaling of the ERA40 climate model reanalysis and of the ECMWF (European Centre for Medium-Range Weather Forecasts) model reanalysis since 2001. This forcing consists in daily averaged wind stress, solar flux, long wave net heat flux, sensible and latent heat flux and precipitation, leaving the diurnal cycle unresolved. The sea surface temperature was nudged towards the climatological one used in the NEMOMED8 model, ensuring the consistencybetween the two models. The two components of the horizontal current were then extracted from the daily outputs of the model, rotated to be along the WE and NS axis and interpolated on a regular grid. The simulations were run from the beginning of year 2000 to the end of 2013, and the daily currents for the month of February 2012 were averaged to illustrate the strength of bottom currents in the area. This month was chosen because it is known to be an exceptional period of dense water formation on the Gulf of Lion shelf, with deep cascading in Cap de Creus Canyon (Durrieu deMadron et al., 2013;[START_REF] Sanchez-Vidal | Delivery of unprecedented amounts of perfluoroalkyl substances towards the deep-sea[END_REF], a recurrent process known to occur periodically in the area. Although extreme deep-cascade events are not very frequent (highintensity events recorded in 1999, 2005 and 2012; e.g.[START_REF] Canals | Flushing submarine canyons[END_REF][START_REF] Ulses | Dense shelf water cascading in the northwestern Mediterranean during the cold winter 2005: Quantification of the export through the Gulf of Lion and the Catalan margin[END_REF][START_REF] Durrieu De Madron | Interaction of dense shelf water cascading and open-sea convection in the northwestern Mediterranean during winter 2012[END_REF],[START_REF] Mikolajczak | Impact of storms on residence times and export of coastal waters during a mild autumn/winter period in the Gulf of Lion[END_REF] estimated that during the period 2010-2017, one year out of two, cascading could affect depths of 1000 m, while in the remaining years it would only sporadically reach 500 m depth.

  plastic and glass bottles, shopping bags, tin cans and clothes of different sorts (examples in Figure2a-c). Very few items reached large sizes (>1m) besides some car tires and an oil drum (Figure2d,e). The abundance of urban litter was generally low across dives, although density values exceeded 100 items ha -1 in 4 transects(8-26-39-40). Plastic was the main component, with almost 80% of all urban litter objects completely made of plastic or included plastic parts. Six amphorae were also identified in the footage (Figure2f). About 53% of the total number of litter items (439) were classified as abandoned, lost or otherwise discarded fishing gears (ALDFG). The vast majority corresponded to longlines, with 371items (85% of ALDFG; examples in Figure2g,h). The number of bottom trawl nets and cables was much lower (56 items, 13%; examples in Figure2i,j), and trammel nets were the least common type of fishing gear, with only 12 items observed (3% of all ALDFG; examples in Figure2k,l).

  m cells) is shown in Figure6. As shown by the model, after a very intense cascading event, coastal waters can reach the base of the slope, at depths in excess of 1500 m. Bottom currents associated with this process are gravity currents whose intensity is proportional to the bathymetric slope. The acceleration of the current at the end of the shelf, first between 100 and 200 m depth, and then beyond 200 m inside the canyon, can generate flow velocities above 1 m s -1 . Highest current speeds are found on the southern part of the canyon head and the upper canyon, where the dense water vein penetrates with a significant angle of incidence with respect to the isobaths.Further downstream, under the action of the Coriolis force that deflects the current to the right, the dense water vein is progressively flattened along the southern flank of the canyon, which produces a decrease of the current strength. Currents of up to 30 cm s -1 are also present on the external part of shelf, corresponding to water masses less dense than those that penetrate in the canyon. Regarding the realism of the simulation, currents above 1 m s -1 were measured in February 2012 at depths of 1000 m in the canyon axis, with a current meter located 23 m above the seafloor[START_REF] Sanchez-Vidal | Delivery of unprecedented amounts of perfluoroalkyl substances towards the deep-sea[END_REF].

  providing and improved understanding of the magnitude of the cleaning role of the continental shelf by high-energy natural oceanographic processes. Finally, it could be hypothesized that these processes may have an even larger influence on the distribution of microplastics at larger scale, since small plastic particles could be easily washed away through submarine canyons towards deeper areas, generating accumulations areas beyond 2000 m, as already suggested by[START_REF] Sanchez-Vidal | The imprint of microfibres in southern European deep seas[END_REF]. The presence of large deposits of microplastics on the deep sea could have far reaching consequences than previously thought, especially if they become part of the diet of some deep-sea species (Carreras-Colom et

  consider using the results of this study when designing mitigation measures to tackle the threat posed by the accumulation of marine litter over the seabed. In this sense, maintaining or improving the quality of the marine ecosystem of Cap de Creus could only be achieved by means of (1) a drastic reduction of the litter inputs (i.e. strict control of land and sea-based sources) and possibly (2) through specific actions set to remove some of the objects currently found over the seabed. The development of such measures would be in line with initiatives already launched at the European level (e.g. European Commission, 2019), which are now seeking solutions for the removal of existing marine litter (notably plastics and microplastics) to limit the damage over the benthic ecosystem. In the specific case of Cap de Creus, since all litter items identified in the video footage are now accurately georeferenced, it could be possible to attempt the recovery of some of the debris found in certain accumulation areas or litter hotspots, especially in trawlable grounds inside the submarine canyon. In these cases, each attempt should weight the benefits of removing large amounts of marine litter against the potential impact on the benthic fauna produced by trawl net, especially in those areas that are currently free of trawling. The video images used together with the multibeam bathymetry of the submarine canyon could be a powerful tool to assess the feasibility of each action and the consequences of its implementation.
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  Location of the mid-point of the 68 underwater video transects carried out in Cap de Creus mid and outer shelf and submarine canyon to assess the occurrence, abundance and composition of seafloor litter. Dashed lines correspond to the isobaths defining the limits of the inspected domains:
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Table 1 .

 1 Metadata and number of litter items for each of the 68 underwater video transects examined in this study. Geographical positions correspond to approximately the middle point of each dive. Domains: NS: northern shelf (80-150m); SS: southern shelf (80-150m); CH: canyon head (150-400m); UC: upper canyon (400-1000m); MC: middle canyon (1000-1600m). ALDFG: abandoned, lost or otherwise discarded fishing gear.

	Dive	Date (dd/mm/yy)	Position Lat. N Long. E	Vehicle	Depth range (m)	Domain	Analyzed area (m 2 )	Urban items (n)	ALDFG (n)
	1	09/09/07	42.3896	3.3142	JAGO	215-186	CH	144		18
	2	09/09/07	42.3497	3.3585	JAGO	386-377	CH	406		11
	3	10/09/07	42.3882	3.3159	JAGO	199-173	CH	1108		45
	4	12/09/07	42.3869	3.3209	JAGO	302-302	CH	196		8
	5	13/09/07	42.3784	3.3283	JAGO	316-302	CH	516	3	18
	6	13/09/07	42.3955	3.3033	JAGO	168-153	CH	324		
	7	14/09/07	42.3575	3.3358	JAGO	234-236	CH	944	4	31
	8	15/09/07	42.3704	3.3376	JAGO	293-264	CH	376	6	34
	9	15/09/07	42.3919	3.3129	JAGO	282-165	CH	970	1	119
		25/08/09	42.3702	3.2988	Bleeper EVO	109-110	NS	452	1	1
		26/08/09	42.3471	3.3093	Bleeper EVO	115-112	NS	41.5		
		26/08/09	42.3397	3.3167	Bleeper EVO	98-95	NS	279.5		
		26/08/09	42.3691	3.2606	Bleeper EVO	99-99	NS	507.5		1
		27/08/09	42.3924	3.2569	Bleeper EVO	97-99	NS	338		
		27/08/09	42.3839	3.2719	Bleeper EVO	102-103	NS	238		
		27/08/09	42.3929	3.2882	Bleeper EVO	107-107	NS	86.5		
		27/08/09	42.3900	3.2924	Bleeper EVO	106-107	NS	219		
		27/08/09	42.3404	3.3354	Bleeper EVO	111-117	NS	218		1
		23/09/09	42.3795	3.2690	Nemo ROV	102-101	NS	662	1	
		23/09/09	42.3862	3.3044	Nemo ROV	111-111	NS	252		
		23/09/09	42.3569	3.3269	Nemo ROV	151-118	NS	218		
		24/09/09	42.3632	3.2977	Nemo ROV	111-108	NS	146		2
		26/09/09	42.3945	3.3035	Nemo ROV	148-142	NS	41.5		
		27/09/09	42.3636	3.3303	Nemo ROV	166-160	CH	203		5
		27/09/09	42.3667	3.3185	Nemo ROV	121-115	NS	312.5		
		27/09/09	42.3443	3.3081	Nemo ROV	111-94	NS	284.5	3	3
		28/09/09	42.3317	3.3623	Nemo ROV	130-148	SS	118.5		
		28/09/09	42.3833	3.2646	Nemo ROV	100-99	NS	234.5		
		28/09/09	42.3852	3.2696	Nemo ROV	102-101	NS	203		
		29/09/09	42.3310	3.3706	Nemo ROV	160-150	CH	43		
		29/09/09	42.3851	3.4001	Nemo ROV	137-137	NS	45		
		13/06/10	42.3085	3.3965	JAGO	116-117	SS	1868		18
		13/06/10	42.3096	3.4368	JAGO	132-128	SS	1188		5
		14/06/10	42.2635	3.3403	JAGO	94-94	SS	1320		
		17/06/10	42.2852	3.4608	JAGO	127-125	SS	1872		4
		18/06/10	42.3078	3.3624	JAGO	108-114	SS	1728	4	23
		03/07/11	42.3315	3.4656	Liropus 2000	156-790	CH / UC	15525	34	10
		04/07/11	42.3470	3.4631	Liropus 2000	681-795	UC	9923.4	60	
		05/07/11	42.2227	3.8298	Liropus 2000	1491-1570	MC	6456.3	69	
		05/07/11	42.2847	3.6399	Liropus 2000	1198-1245	MC	5789.1	161	5
		06/07/11	42.3562	3.3361	Liropus 2000	248-299	CH	863.1	2	
		06/07/11	42.3782	3.3332	Liropus 2000	270-371	CH	1375.8	3	19
		06/07/11	42.3888	3.3709	Liropus 2000	176-321	CH	1998.3	9	7
		07/07/11	42.3771	3.3541	Liropus 2000	387-522	UC	8814	28	5
		06/07/12	42.2712	3.4109	Nemo ROV	126-126	SS	252.5		
		06/07/12	42.2946	3.4236	Nemo ROV	127-126	SS	174		1
		06/07/12	42.3070	3.4454	Nemo ROV	147-129	SS	373.5		8
		07/07/12	42.3393	3.3505	Nemo ROV	128-125	NS	415	1	1
		07/07/12	42.3366	3.3272	Nemo ROV	99-96	NS	173	1	5
		07/07/12	42.3452	3.3226	Nemo ROV	108-109	NS	202.5		1
		07/07/12	42.3435	3.2948	Nemo ROV	90-88	NS	89		2
		07/07/12	42.3412	3.3360	Nemo ROV	115-116	NS	89		
		08/07/12	42.3344	3.3249	Nemo ROV	98-91	NS	381.5		8
		08/07/12	42.3572	3.2770	Nemo ROV	103-97	NS	432.5		1
		08/07/12	42.3698	3.2832	Nemo ROV	109-105	NS	287		
		09/07/12	42.3967	3.2840	Nemo ROV	108-104	NS	279		
		09/07/12	42.3219	3.3678	Nemo ROV	127-123	SS	436		1
		09/07/12	42.3463	3.3184	Nemo ROV	107-102	NS	474.5	2	9
		09/07/12	42.3514	3.2897	Nemo ROV	96-98	NS	142		1
		09/07/12	42.3808	3.3177	Nemo ROV	210-115	CH / NS	544.5		
		09/07/12	42.4115	3.2536	Nemo ROV	98-98	NS	139.5		
		09/07/12	42.3056	3.4305	Nemo ROV	124-129	SS	395.5		5
		10/07/12	42.3004	3.3671	Nemo ROV	116-118	SS	92		3
		10/07/12	42.3021	3.3567	Nemo ROV	101-96	SS	287.5		
		27/01/13	42.2989	3.3492	Bleeper EVO	90-96	SS	319.5		
		06/06/13	42.2824	3.3394	Bleeper EVO	90-92	SS	300.5		
		14/10/13	42.2726	3.3080	Bleeper EVO	83-79	SS	163.5		
		04/12/13	42.2677	3.3780	Bleeper EVO	121-121	SS	445.5	1	
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