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Introduction

J o u r n a l P r e -p r o o f on marine abiotic and biotic compartments (e.g. [START_REF] Adams | Anthropogenic particles (including microfibers and microplastics) in marine sediments of the Canadian Arctic[END_REF][START_REF] Collard | Anthropogenic particles in the stomach contents and liver of the freshwater fish Squalius cephalus[END_REF][START_REF] Huntington | A first assessment of microplastics and other anthropogenic J o u r n a l P r e -p r o o f particles in Hudson Bay and the surrounding eastern Canadian Arctic waters of Nunavut[END_REF][START_REF] Klasios | Microplastics and other anthropogenic particles are prevalent in mussels from San Francisco Bay, and show no correlation with PAHs[END_REF]. AP can come from the abrasion of textiles, tires, antifouling paints and artificial turfs or abrasive blasting. In particular, cellulosic fibers and rubbery fragments are more and more reported and there are growing concerns about their presence [START_REF] Arias | Synthetic microfibers and tyre wear particles pollution in aquatic systems: Relevance and mitigation strategies[END_REF][START_REF] Mishra | Marine microfiber pollution: A review on present status and future challenges[END_REF]Suaria et al., 2020). Hence, in this study we developed an extended approach by including the analysis of multiple compartments and a detailed description of their contamination by both AP and MP. This approach can help in spotting factors that could influence AP and MP concentrations, compositions, sources, distribution and fate, which are still major scientific questions. Additionally, MP concentrations along with morphometric and polymer types are essential information for ecological risk assessment studies, policy development and mitigation strategies [START_REF] Bucci | Microplastics: a multidimensional contaminant requires a multidimensional framework for assessing risk[END_REF][START_REF] Gesamp | Guidelines for the monitoring and assessment of plastic litter and microplastics in the ocean[END_REF]UNEP, 2021).

Given this overall context, this study aims at presenting a snapshot of AP and MP contamination with an integrated and field-based approach for a complex meso-tidal coastal lagoon, the Arcachon Bay (Atlantic coast of France). The main objectives of this study were to i) characterize composition and concentration of AP and MP in four compartments (i.e. sea surface, water column, intertidal sediments and Pacific oyster -Magallana gigas), ii) describe their spatial distribution (horizontal distribution) from the oceanic zone to the back of the bay, and iii) explore potential transport dynamic (vertical distribution) between the studied compartments.

Methods

Studied area

J o u r n a l P r e -p r o o f

The Arcachon Bay is a coastal lagoon located on the South West coastline of France (44°40′N, 1°10′W; Fig. 1) which is directly connected to the Atlantic Ocean through a tidal inlet [START_REF] Cayocca | Long-term morphological modeling of a tidal inlet: the Arcachon Basin, France[END_REF]. This mesotidal embayment presents a tide range between 0.8 m at neap tide to 4.5 m at spring tide [START_REF] Cayocca | Long-term morphological modeling of a tidal inlet: the Arcachon Basin, France[END_REF]. At high tide, it extends over a surface of 174 Km 2 while at low tide about 65% of its surface emerges [START_REF] Plus | Hydrodynamic characterization of the Arcachon Bay, using model-derived descriptors[END_REF]. The hydrodynamics of the bay is primarily driven by semi-diurnal tide cycles, inducing strong water fluxes with the ocean. The mean tidal prism, i.e. volume of water between high and low tide, is estimated at 384 million m 3 for each tidal cycle [START_REF] Plus | Hydrodynamic characterization of the Arcachon Bay, using model-derived descriptors[END_REF]. Moreover, the water renewal of the bay can be influenced by freshwater inputs, coming mainly from the Leyre river (Fig. 1), and by winds [START_REF] Plus | Hydrodynamic characterization of the Arcachon Bay, using model-derived descriptors[END_REF]. This shallow embayment has a strong irregular bathymetry due to a complex morphology composed of a network of passes, channels and intertidal flats. Currents are stronger at the inlet and in main channels (up to 2 m.s -1 ) while they are weaker in intertidal areas (less than 0.5 m.s -1 ; [START_REF] Plus | Hydrodynamic characterization of the Arcachon Bay, using model-derived descriptors[END_REF]. Out of the bay, the oceanic area is exposed to waves [START_REF] Castelle | Double bar beach dynamics on the high-energy meso-macrotidal French Aquitanian Coast: A review[END_REF] and the net annual littoral drift is estimated to 661 million m 3 [START_REF] Idier | Longshore sediment flux hindcast: spatiotemporal variability along the SW Atlantic coast of France[END_REF].

The Arcachon Bay is affected by several anthropic pressures linked to economical, touristic and demographic aspects. Oyster-farming is emblematic of the region and it constitutes an economically important activity along with spat collection and sales. Oyster farms occupy a surface of 780 ha, managed by 315 oyster firms for an annual production of around 8 000 to 10 000 t in 2013 [START_REF] Siba | Microfibers in oceanic surface waters: A global characterization[END_REF]. There are also professional and recreational fishing activities of different kinds (e.g. vessel, shore fishing, angling). Additionally, aquatic leisure activities in this area include boat ride, sail, jet ski and surf. To support nautical activities, almost 30 harbors and many shipyards are established in the lagoon, including marina, fishing and oyster-farming harbors [START_REF] Siba | Microfibers in oceanic surface waters: A global characterization[END_REF]. During the touristic season, the bay welcomes over 750 000 people from April to September. Due to the attractiveness of the J o u r n a l P r e -p r o o f region, the population is also increasing all year long. Indeed, more than 26 000 new residents moved to the Arcachon Bay between 2008 and 2019 (Institut national de la statistique et des études économiques, 2023). Additionally, effluents from five wastewater treatment plants (four urban plants and one industrial) discharged in the ocean, outside the Arcachon Bay (Fig. 1). The wastewater drainage system has a daily flow of 60 000 m 3 and industrial wastewater contribute to half of this volume. This industry produces paper-based packaging by using pine cellulose from the local forest. Besides, the Leyre River can drain contaminants from agricultural activities into the Arcachon Bay [START_REF] Tapie | Quantification de la présence dans les eaux bilan de 2010 à 2016[END_REF] and could be a source of MP.

Sampling

Five stations were selected for this study: two in the oceanic area and three inside the bay, from the mouth to the back (Fig. 1). The first oceanic sampling area, named hereafter S1, is located at the North of the Arcachon Bay, either at 2 km offshore or at the sandy beach -Truc Vert‖. This beach is exposed to waves and presents a meso-macrotidal regime.

Sediments at S1 beach are primarily composed of medium grained quartz sand [START_REF] Sénéchal | Morphodynamic response of a meso-to macro-tidal intermediate beach based on a long-term data set[END_REF]. The second sampling area, named S2, is located outside the bay, either at 2 km offshore or at the sandy beach -Salie‖. Whilst this area is less studied, highly energetic oceanic characteristics reported for S1 are similar at S2. Moreover, the wastewater drainage pipe discharges at the South of the Salie beach, near S2. The sampling area of -Belisaire‖, named S3, is located in the North Channel at the inlet of the lagoon. Sediments from the inlet of the bay can be considered as medium sand [START_REF] Cayocca | Long-term morphological modeling of a tidal inlet: the Arcachon Basin, France[END_REF][START_REF] Blanchet | Structuring factors and recent changes in subtidal macrozoobenthic communities of a coastal lagoon, Arcachon Bay (France)[END_REF]. The inlet of the bay is under the influence of strong tidal currents. Besides, this area supports many anthropogenic activities (e.g. oyster-farming, boating, beach use). The sampling area named S4, known as -L'île aux oiseaux‖, is at the center of the bay. -L'île aux oiseaux‖ is a J o u r n a l P r e -p r o o f protected natural site of great patrimonial and touristic importance. Sediment is mainly composed of sand (based on the map from [START_REF] Castel | Influence of seagrass beds and oyster parks on the abundance and biomass patterns of meio-and macrobenthos in tidal flats[END_REF]. Finally, the last sampling area of -Branne‖, named hereafter S5, is located at the back of the bay in the Audenge Channel. This area receives freshwater inputs from the Leyre River and currents are weaker than at the inlet of the lagoon (0.5 m.s -1 ; [START_REF] Plus | Hydrodynamic characterization of the Arcachon Bay, using model-derived descriptors[END_REF]. Moreover, sediments can be described as sandy-muddy at the studied site.

Three abiotic sample types and one marine species were collected in April 2019: sea surface, water column, intertidal sediment and Pacific oyster (Magallena gigas, previously known as Crassostrea gigas, [START_REF] Salvi | Molecular taxonomy in 2D: a novel ITS2 rRNA sequencestructure approach guides the description of the oysters' subfamily Saccostreinae and the genus Magallana (Bivalvia: Ostreidae)[END_REF]WoRMS Editorial Board, 2023).

Abiotic compartments were sampled at all studied stations (S1 to S5) while oysters could be collected only at stations located inside of the bay (S3 to S5, Supp. Mat. 1).

Sea surface was sampled by trawling a manta net (net and cod end net of 300 µm mesh size, 70 cm x 40 cm; ANHYDRE, Hydro-Bios Kiel) equipped with a flowmeter (General Oceanics, 2030 Series). In order to avoid cross-contamination, the net was rinsed with surrounding seawater before each sampling. The top layer of water (about 20 cm) was sampled during 20 min at a vessel speed of around 3 Kn. Geographical positions were recorded at each station (Supp. Mat. 1). The mean volume of filtrated water was 270 ± 76 m 3 .

After each sampling, the cod end of the net was rinsed thanks to a manual sprayer (Buerkle) filled with filtrated UltraPure water (Elga, PureLab Prima/Maxima). Samples were kept into pre-cleaned glass jars. The sampling was repeated three times at each station with similar boat direction, GPS location, average speed and duration.

Water column samples were collected by using a motor pump (Vilpin Motobomba Plastic-50 Monobloc 2'', max: 40 m -3 .h -1 ), with water suction hoses in polyvinylchloride / steel. The motor pump was equipped with a hole suction strainer in stainless steel of 5 mm mesh size. Samplings were taken at 5 m depth except at S5 (3 m depth) and 230 ± 36 L of J o u r n a l P r e -p r o o f water were sampled on average. Geographical positions were recorded at each station (Supp.

Mat. 1). A homemade filtration system in steel was used in combination with the water pump.

It consisted of an assembly of stainless steel sieves with four decreasing mesh sizes (i.e. 5 mm, 250 µm, 125 µm and 50 µm; Fisher Scientific). After the sampling, each sieve was carefully rinsed with manual sprayer filled with filtrated UltraPure water. Rinsing water containing AP and MP from all sieves was gradually transferred into pre-cleaned glass bottles. Except at one site, three replicate samples were made at each station (details in Supp.

Mat. 1).

The sampling of intertidal sediments was performed following the protocol developed by the Center of documentation, research and experimentation on accidental water pollution (Cedre) for beach sediment. This standardized protocol is designed for monitoring purposes within the European frameworks (Marine Strategy Framework Directive, 2013). In brief, the transect position at each site was determined before each sampling by checking the hide tide line position for an average tidal range. Starting and ending points of each transect were defined and recorded before the sampling campaign (GPS points and landmarks when possible). Each studied transect was 100 m long and parallel to the water line. The mean tidal range for the different sampling dates was 3.15 ± 0.44 m. The upper 5 cm of sediment was sampled thanks to a stainless steel corer and shovel. Four samplings of 0.25 L each were made within each 25 m long section (see Supp. Mat. 2), and the four sediment samples were mixed in a stainless-steel bowl using a stainless-steel spoon. Then, for each 25 m section, a sub-sampling of 0.30 L was made. These operations were repeated in each 25 m section until the end of the transect (see Supp. Mat. 2). Thus, four sub-samples representing approximately 1.20 L of sediment were collected along the 100 m transect. During the whole sampling process, the operators were placed leeward to avoid contamination from clothes. Moreover, J o u r n a l P r e -p r o o f samples were systematically covered with a stainless lid to avoid contamination during the sampling.

Regarding wild Pacific oysters, between 13 and 15 were manually collected at low tide in each site (details in Supp. Mat. 1) and placed in aluminum containers. Pacific oysters were sampled on a pier at S3 and in oyster reefs at S4 and S5.

Abiotic samples were stored at 4°C and biotic samples were frozen at -20°C prior analysis.

Preparation of samples

Sea surface samples were vacuum-filtrated on stainless steel filters of 100 µm mesh size (ø47 mm; HDMI ATOUT METAL). The glass jar containing the sample and the Büchner funnel of the filtration unit was rinsed thoroughly with filtrated UltraPure water to pull the remaining matter onto the filter. The filtration system was rinsed between each sample to avoid cross-contamination. Then, filters were carefully placed into pre-cleaned glass bottles and 150 mL of a 10% potassium hydroxide (KOH) solution was added in order to partly remove organic matter. Samples were covered with an aluminum foil and organic matter was digested at 50°C, 180 rpm (IKA RT 15) during 24 h. This procedure was optimized to efficiently digest organic matter and limit the degradation of targeted particles [START_REF] Dehaut | Microplastics in seafood: Benchmark protocol for their extraction and characterization[END_REF][START_REF] Treilles | Impacts of organic matter digestion protocols on synthetic, artificial and natural raw fibers[END_REF]. After the digestion of organic matter, samples were again filtrated by following the same procedure.

No digestion or separation was carried out for water column samples as they contained a very low amount of organic matter. They were directly filtrated on stainless steel filters of 50 µm mesh size using the same vacuum filtration system. Glass jars and Büchner funnels were rinsed thoroughly with filtrated UltraPure water.

J o u r n a l P r e -p r o o f

For the preparation of sediments samples, particles were extracted by means of canola oil, following an adapted protocol from [START_REF] Crichton | A novel, density-independent and FTIR-compatible approach for the rapid extraction of microplastics from aquatic sediments[END_REF]. The protocol is based on lipophilic properties of MP and was more effective than extraction based on densityseparation protocol. Briefly, sediment samples of each site were separated into four replicates of approximately 300 mL and were placed overnight in an oven at 40°C. Then, each replicate was weighted and then transferred into a pre-cleaned glass bottle. The mean dry weight of sediments replicates was 368.5 ± 31.3 g. Filtrated UltraPure water and filtrated canola oil were added to the sample (ratio of 20:1:12, v/v/v). Then, sediments were vigorously shaken manually during 5 min. After 45 min of sedimentation, the supernatant was vacuumfiltratedonto stainless steel filters of 50 µm mesh size. Glass bottle, funnel of the filtration system and filter were rinsed with a solution of filtrated 96% ethanol (EtOH) in order to remove stuck particles and oil excess. The extraction was repeated three times for each sample in order to extract the majority of lipophilic particles. Pacific oysters were defrosted and shells were rinsed with filtrated UltraPure water.

The total length (i.e. from the umbo to the top of the shell), the total weight, and the fresh weight of tissue (fw) were recorded for each individual (Ohaus, CS200, scale division: 0.1 g).

Mean total lengths of oyster were 9.79 ± 2.01 cm, 8.67 ± 0.93 cm and 8.51 ± 1.31 cm, respectively at S3, S4 and S5. Mean total weights of oysters were 105.05 ± 36.61 g, 101.89 ± 23.57 g and 44.72 ± 16.61 g, respectively at S3, S4 and S5. Oyster's fresh tissues weighed 14.38 ± 6.34 g, 15.81 ± 4.54 g and 6.07 ± 2.77 g, respectively at S3, S4 and S5. Fresh tissues were digested with a 10% KOH solution (10:1, v/w) at 50°C, 180 rpm for 24 h. The chemical digestion of biological tissues is commonly performed for MP analysis in biotic samples [START_REF] Dehaut | Microplastics in seafood: Benchmark protocol for their extraction and characterization[END_REF]Kazour et al., 2019a;Phuong et al., 2018b).

After filtration, samples were individually placed in a sealed glass petri dish with a glass cover and they were stored at 4°C prior to analysis.

J o u r n a l P r e -p r o o f

Precautions and control of contamination

From field sampling to chemical analysis, a maximum of precautions was implemented to minimize sample contamination. During sampling and laboratory analysis, pill easy fabrics were avoided and during laboratory analysis, cotton lab coat and nitrile gloves were worn. Solutions of UltraPure water, 70% ethanol, 96% ethanol and canola oil were filtrated on a MCE filter of 0.22 µm pore size. The solution of 10% KOH was filtrated on nylon filter of 0.47 µm pore size to avoid filter deterioration by the KOH solution. All filtrations (e.g. reagents, samples) were done under a clean biosafety cabinet of class 2. ample preparation, transfer of solutions, and sediments settling were also performed under a biosafety cabinet, still to prevent contamination. All materials (e.g. jars, funnel, filtration units, pliers, magnets, Petri dishes, stainless steel filters, glass containers) were rinsed three times with a filtrated solution of 70% ethanol and then twice with filtrated UltraPure water.

Lab benches, biosafety cabinet, stereomicroscope, spectroscope, computer keyboard and all lab devices were also thoroughly cleaned with paper soak with 70% ethanol. Moreover, the number of people in lab rooms was limited and air conditioner was off.

Additionally, procedural blanks were performed from the laboratory preparation step in order to qualify and quantify background contamination. For both sea surface and water column samples, seven blanks were performed. For intertidal sediments and oyster samples, five and six blanks were respectively performed. Blanks were prepared with the same preparation protocols (digestion, oil extraction and filtration) as their associated type of sample (sea surface, water column, intertidal sediment and Pacific oyster). Furthermore, they were undertaken simultaneously as their associated sample type. Results from statistical analysis showed significantly lower mean abundances in blanks compared to their associated sample type (p-value < 0.05 for Pacific oyster and p-values < 0.001 for other sample types).

J o u r n a l P r e -p r o o f

As such, the contamination was considered negligible and no correction was applied to raw data. AP and MP characteristics and their mean abundances in procedural blanks, as well as statistical analysis, are detailed in section 3.1.

Visual sorting and morphometric characterization

From this step, all studied samples and procedural blanks were analyzed according to the same procedure. Each filter deposit was humidified and placed into a glass petri dish using a stainless-steel blade. Visual sorting of microparticles was made using a stereomicroscope (Leica MZ75; magnification range from x6.3 to x50) and a cold light source (Volpi, Intralux 4100). All particles under 5 mm which were suspected to come from anthropogenic sources were extracted. The smallest particle recorded was 17 µm in length. However, particles down to 17 µm were certainly only partly detected and extracted. Each particle was characterized following recommendations of the Marine Strategy Framework Directive (2013). Namely, we recorded the length (i.e. longest dimension), width (i.e. shortest dimension), shape and color of the particle. Six shape categories were recorded in this study: fragment, fiber, film, foam, microbead and rubbery fragment. Visual sorting was primarily guided by criteria reported in [START_REF] Hidalgo-Ruz | Microplastics in the Marine Environment: A Review of the Methods Used for Identification and Quantification[END_REF] and [START_REF] Zhao | Microscopic anthropogenic litter in terrestrial birds from Shanghai, China: Not only plastics but also natural fibers[END_REF]. Briefly, particles with visible organic structures or cell wall were excluded. We kept particles with unnatural coloration, particles that bring back to shape when pressed, particles that do not brittle after being pressed and fiber-shaped particles with regular thickness that do not break when pressed. All these particles were considered as anthropogenic particles (AP). After characterization and extraction, AP were stored in polystyrene microplates except for sediment samples for which glass vials were used.

J o u r n a l P r e -p r o o f

Chemical identification

A sub-sample of 1,190 AP (among 4,213 AP) was analyzed by Attenuated-Total-Reflectance Fourier-Transform Infrared spectroscopy (ATR-FTIR) using a Nicolet spectrometer (Nexus 870) with Pike technology (MIRacle diamond crystal). The spectrometer was equipped with an MCT detector. The number of AP analyzed in each replicate depended on the number of AP within each shape category (see Supp. Mat. 3). Moreover, the absolute number of AP analyzed was in the range of the recommendations proposed in [START_REF] Kedzierski | Microplastics in Mediterranean Sea: A protocol to robustly assess contamination characteristics[END_REF] in order to obtain a reliable and representative sub-sample of microplastics. In this study, 28% of all sampled particles were analyzed by ATR-FTIR, which is above the 10% recommended by the Marine Strategy Framework Directive (2013). The total abundance of extracted and analyzed particles can be found in Supp. Mat. 4. Rubbery fragments were sometimes found in high quantities and their IR spectra were hardly obtainable. As such, they were only analyzed for S2 samples from sea surface and water column and thus chemical identification is not available for rubbery fragments found at another station than S2.

ATR-FTIR spectra were recorded over the 400 -4000 cm -1 range with a spectral resolution of 4 cm -1 (OMNIC software V9.2.98, Thermofisher). An advanced ATR-correction and a manual baseline correction were applied. Then, spectra were matched to different libraries to identify the chemical composition of the particle. Libraries were provided by Thermo Fisher and contained spectra of plastics polymers and/or plastic-related components (e.g. additives, plasticizers, coating). These libraries contain the references of new materials.

However, their stay in the ocean impacts the polymers' signature. Thus, we created an environmental library based on manually identified polymers from our samples. In total, each spectrum was compared to 6,528 referenced spectra. After comparison, the proposed matching were inspected and a manual validation was made to obtain the polymer J o u r n a l P r e -p r o o f identification (e.g. presence and matching of signature absorption bands, recurrence of the listed polymers).

Identified polymers included polyethylene (PE), polypropylene (PP), polystyrene (PS), polyethylene terephthalate (and associated polyester; PET), polyamide (nylon included; PA), a mixture of polyamide and cellulose (PA/CELL), polyacrylic acid (PAA), polyvinyl chloride (PVC), polybutylene terephthalate (PBT), polyoxymethylene (or polyacetal; POM), ethylenevinyl acetate (EVA), ethylene propylene diene monomer (EPDM), styrene-butadiene copolymer (SB), Silopren™ (SILIC), cellulose (e.g. cotton, linen, rayon, viscose; CELL) and two additives (MALTRIN M150 and DREWPLUS L-475). As low occurrences were found for PAA, PVC, PBT, POM, EVA, EPDM, SB, SILIC and additives, they were gathered under the category -other‖ (OTH). When identification was not possible (i.e. low spectra quality or no match assigned), particle's composition was assigned under the category -unknown‖ (UNK). Furthermore, it has to be underlined that no organic or mineral particles were identified.

Data treatment and statistical analysis

As only a sub-set of AP was chemically analyzed, MP abundance within each sample replicate was retrieve according to the following calculation (Equation 1) :

(Eq. 1)
where MP corrected corresponds to the true abundance of MP in a replicate, Tot MP represents the total amount of MP chemically identified in a replicate, Tot AP corresponds to the number of AP extracted in a replicate, and Tot FTIR represents the abundance of AP analyzed by ATR-FTIR in a replicate.

J o u r n a l P r e -p r o o f AP and MP concentrations were calculated by dividing Tot AP or MP corrected abundances by the volume or weight from the corresponding replicate. Additionally, means and standard deviations (SD) were calculated for each station. Additionally, means and SD for the whole studied area (Arcachon Bay) were calculated by considering data at the replicate level (for concentrations and abundances) or at the particle level (for length and width).

All statistical analysis and figures were made thanks to RStudio software (v 2022.07.2; RStudio Team, 2016) and the following packages: car [START_REF] Fox | Influence of environmental and anthropogenic factors on the composition, concentration and spatial distribution of microplastics: A case study of the Bay of Brest (Brittany, France)[END_REF], janitor [START_REF] Firke | Behaviour of plastic litter in nearshore waters: First insights from wind and wave laboratory experiments[END_REF], FSA [START_REF] Ogle | FSA: fisheries stock analysis[END_REF], rcompanion [START_REF] Mangiafico | Package ‗rcompanion[END_REF], rstatix [START_REF] Kassambara | rstatix: Pipe-friendly framework for basic statistical tests (R package version 0[END_REF], ggplot2 [START_REF] Wickham | GGPLOT2: Elegant Graphics for Data Analysis[END_REF], dplyr [START_REF] Wickham | dplyr: A Grammar of Data Manipulation[END_REF], reshape [START_REF] Wickham | Reshaping data with the reshape package[END_REF], scales [START_REF] Wickham | scales: Scale functions for visualization[END_REF], RColorBrewer [START_REF] Neuwirth | RColorBrewer: ColorBrewer palettes[END_REF], hrbrthemes [START_REF] Rudis | Hrbrthemes: Additional themes, theme components and utilities for -ggplot2.‖ Hrbrthemes Doc[END_REF], gridExtra [START_REF] Auguie | gridExtra: miscellaneous functions for -grid‖ graphics[END_REF] and ggpubr [START_REF] Kassambara | Microplastics pollution along the Lebanese coast (Eastern Mediterranean Basin): Occurrence in surface water, sediments and biota samples[END_REF]. Statistical assumptions were validated for AP and MP concentrations in sea surface and water column samples. Indeed, the ANOVA parametric test was performed to analyze spatial variabilities in AP and MP concentrations. The null hypothesis (H0) of similar concentrations between all stations was tested. Then, when significant differences were found between stations, the Tukey honest significance test (HSD test) was performed. Normality and homoscedasticity assumptions in data distribution were not met for AP length nor for AP and MP abundances for all types of samples. Additionally, these assumptions were not gathered for AP and MP concentrations in sediment and wild oyster samples. Thus, the non-parametric test of Kruskall-Wallis (H-test) was performed in order to analyze the spatial variability of these parameters. The null hypothesis (H0) of similar mean length, abundance or concentration was tested for these parameters and samples. When significant differences were found, H-test was followed by the multiple comparison Dunn's test combined with Bonferroni's correction to determine the difference between stations. All significance levels were set at 0.05.

J o u r n a l P r e -p r o o f

Results

This section presents the spatial distribution of AP and MP contamination of the Arcachon Bay in four types of compartments and their associated blanks: sea surface, water column, intertidal sediments and Pacific oysters. The distribution of the contamination is described at five stations, located from the oceanic area (except for Pacific oyster) to the back of the lagoon. The main findings regarding lengths of AP and MP are described for each station and sample type (details in Supp. Mat. 5). The distribution of mean length and mean width by size class are respectively described in Supp. Mat. 6 and Supp. Mat. 5. This section includes shape classification (Fig. 2A 

Blanks

Mean AP abundance in blanks for water samples was 1.00 ± 1.15 AP per blank and no MP was found. Mean AP length and width were respectively 1.60 ± 1.63 mm and 0.03 ± 0.01 mm (Supp. Mat. 5). There were only fiber-shaped AP (Supp. Mat. 7) that were white (71.4%), blue or red (both 14.3%, Supp. Mat. 8). There were mainly made of cellulose (85.7%), otherwise composition was unknown (14.3%, Supp. Mat. 9). Mean AP abundances in blank were lower than in sea surface and water column samples (Dunn test, p-values < 0.001). In blanks for sediment samples, mean AP and MP abundance per blank was 0.40 ± 0.89.

Particles mean length and width were 0.60 ± 0.20 mm and 0.27 ± 0.12 mm, respectively. All J o u r n a l P r e -p r o o f particles were red fragments made of PBT (considered in the category OTH, Supp. Mat. 9).

Mean AP abundance was lower in procedural blanks than in sediment samples (H-test, pvalue < 0.001). Blanks for oyster samples displayed a mean abundance of 0.50 ± 1.22 AP per blank and no MP was found. The mean length and width of AP in oyster blanks were not recorded. There were only cellulosic fibers which were either white (66.7%) or blue (33.3%).

Mean AP abundance was lower than in oyster individual (H-test, p-value = 0.03).

Sea surface

Overall, fragments and PE were mainly observed at the sea surface and respectively accounted for 49.8% and 47.9% of AP (Supp. Mat. 7, Supp. Mat. 9). Mean concentrations at the surface of the Arcachon Bay were 0.15 ± 0.10 AP.m -3 and 0.10 ± 0.08 MP.m -3 (Supp. Mat. 5).

Size

Mean AP length ranged between 0.92 ± 1.63 mm at S1 and 1.80 ± 1.17 mm at S3 (Supp. Mat. 5). They were not similar between stations (H-test, N= 691, p-value < 0.001). Indeed, the mean length was higher at S3 than at all other stations (Dunn test, p-value < 0.03) and higher at S5 compared to S1 (Dunn test, p-value = 0.03). However, other comparisons showed similar mean length between stations (Dunn post hoc, p-values > 0.18). The smallest length of AP was 17 µm and the longest was 4,971 µm.

Shape

J o u r n a l P r e -p r o o f

Fragments were dominant at S2 (39.6%) and at S3 (76.0%, Fig. 2A, Supp. Mat. 7).

Fibers were mainly detected at S1, S4 and S5, representing respectively 44.5%, 55.6% and 78.9%. In S1 and S4, fragments were the second shape described (at respectively 41.6% and 33.3%, Fig. 2A). Rubbery fragments were only recovered at S1 and S2 (12.9% and 31.6%, respectively). At S4, 11.1% of films were observed while negligible proportions were found at other stations (less than 2%, Supp. Mat. 7). S2 was the only station where all shapes were described (Fig. 2A, Supp. Mat. 7).

Color

Black AP were mainly found in the two outside stations S1 and S2 (at least 45%) while white ones were dominant at S3 and S4 (29.6%; Supp. Mat. 8). At S5, blue AP prevailed (54.4%). The other colors recorded were blue at S1 and S4, black at S3 and S5 or white at S2, representing between 17.2% and 37.6% of all particles.

Chemical identification

The same proportion of PE and CELL were found at S1 (40.0%, Fig. 2B, Supp. Mat. 9). PE prevailed at S2, S3 and S4 (from 39.3% to 73.2%) while CELL was mainly observed at S5 (40.0%). In addition, CELL represented the second polymer at S4 (28.1%) while it was UNK at S2 and S5 (22.6% and 32.0%, respectively). PP was identified at all stations, even though in low proportions (from 2.5% to 9.4%).

Occurrence and concentration of AP and MP

J o u r n a l P r e -p r o o f AP and MP were found at each station and in every replicate. AP concentrations ranged between 0.07 ± 0.03 AP.m -3 at S4 and 0.28 ± 0.09 AP.m -3 at S2 (Fig. 2C, Supp. Mat. 5). Concentrations of AP showed variabilities between stations (ANOVA, N = 15, p-value < 0.002). Mean AP concentration at S2 was higher than at S1, S4 and S5 (HSD, p-values < 0.02, Fig. 2C). Moreover, mean AP concentrations were higher at S3 than at S4 and S5 (HSD, p-values < 0.04). The remaining paired comparisons showed no more differences between stations (HSD, p-values > 0.12, Fig. 2C).

MP concentrations ranged between 0.02 ± 0.01 MP.m -3 at S5 to 0.20 ± 0.03 MP.m -3 at S3 (Fig. 2C, Supp. Mat. 5). There were differences in the mean concentration of MP between some stations (ANOVA, N= 15, p-values < 0.02). A higher concentration of MP was found at S3 compared to S1, S4 and S5 (HSD, p-values < 0.02). In addition, the mean MP concentration at S2 was higher than at S4 and S5 (HSD, p-values < 0.02). Other paired comparisons did not show significant differences (HSD, p-values > 0.07).

Water column

Overall, fibers and CELL were mostly encountered in the water column (respectively 55.8% and 40.2%, Supp. Mat. 7, Supp. Mat. 9). Mean concentrations in the Arcachon Bay were 952.4 ± 661.3 AP.m -3 and 384.0 ± 313.1 MP.m -3 (Supp. Mat. 5).

Size

The smallest mean length was recorded at S1 (0.48 ± 0.65 mm) while the longest was described at S3 (1.04 ± 0.82 mm, Supp. Mat. 5). Moreover, mean lengths were not similar between stations (H-test, N= 2059, p-value < 0.001). Actually, the mean length was lower at S1 than at S2 and both stations displayed lower mean lengths than S3, S4 and S5 (Dunn test, J o u r n a l P r e -p r o o f p-values < 0.001). No differences were found between mean length from S3, S4 and S5 (Dunn test, p-values > 0.19). In the water column, AP lengths ranged from 19 µm to 4,888 mm.

Shape

Rubbery fragments were predominant at S1 (57.4 %; Fig. 3A) while fibers prevailed at all other stations (from 54.7 to 89.5 %). Fibers were secondly detected at S1 (38.6%) so were rubbery fragments at S2 and S4 (respectively 38.6 % and 12.7%). The remaining shape categories proportions were equal or inferior to 5.7% (Supp. Mat. 7). Additionally, no microbeads were observed in the water column.

Color

Black AP were mainly detected at S1 and S2 (respectively 65.5% and 45.9%) while blue AP prevailed at S3, S4 and S5 (from 40.0% to 53.6 %, Supp. Mat. 8). Blue AP were also notably described at S2 (32.3%), black one at S4 and S5 (at least 24.8%) and white one at S3 (19.8%). The other color proportions were below 16.6% (see details in Supp. Mat. 8).

Chemical identification

At S2, PET and cellulose were found in similar proportions (26.2% and 24.5%, respectively; Fig. 3B). At other stations, cellulosic particles were mainly identified (from 40.4% to 52.6%, Fig. 3B). Moreover, PET was the second polymer found at S1 and S5 (respectively 31.2% and 17.1%). Unknown polymer category represented between 12.5% and 21.8% of AP (Fig. 3B, Supp. Mat. 9). Additionally, PE and OTH accounted for respectively J o u r n a l P r e -p r o o f 14.0% and 7.9% at S2. Low proportions of PA, PS and PP were found at all stations (from 0.4% to 9.2%, Supp. Mat. 9).

Occurrence and concentration of AP and MP

AP and MP were found at all stations and even in every replicate (Supp. Mat. 4).

Concentrations of AP in the water column ranged between 338.7 ± 260.2 AP.m -3 at S3 and 1994.4 ± 162.0 AP.m -3 at S1 (Fig. 3C, Supp. Mat. 5). Significant differences in mean AP concentrations were noticed between stations (ANOVA, N = 13, p-value < 0.001). Higher mean concentration was found at S1 compared to all other stations (HSD, p-values < 0.01).

Other comparisons between stations did not display significant differences for AP mean concentrations (HSD, p-values > 0.05).

The concentration of MP was minimal at S3 (102.1 ± 102.3 MP.m -3 ) and maximal at S1 (842.7 ± 168.4 MP.m -3 , Fig. 3C, Supp. Mat. 5). Mean MP concentrations showed significant differences between stations (ANOVA, N = 13, p-value < 0.001). Indeed, mean concentration was higher at S1 than at S3, S4 and S5 (HSD, p-values < 0.01). Moreover, the mean concentration of MP at S2 was higher than at S3 and S4 (HSD, p-value < 0.04). Other comparisons between stations displayed no significant differences (HSD, p-value > 0.05).

Intertidal sediment

In sediments, fibers and CELL overwhelmed, representing respectively 94.4% and 69.9% of all AP (Supp. Mat. 7, Supp. Mat. 9). Mean concentrations in intertidal sediments of the Arcachon Bay were 40.10 ± 33.40 AP.kg -1 and 6.91 ± 9.25 MP.kg -1 (Supp. Mat. 5).

J o u r n a l P r e -p r o o f

Size

The lowest mean length was observed at both S3 (1.15 ± 0.79 mm) and S5 (1.15 ± 0.97 mm) and the highest at S4 (1.80 ± 1.00 mm, Supp. Mat. 5). Comparisons between stations indicated significant differences (H-test, N= 291, p-value < 0.001). Indeed, a longer mean length was found at S4 compared to S1, S3 and S5 (Dunn test, p-values < 0.01). Moreover, mean length was higher at S2 than at S3 and S5 (Dunn test, p-values < 0.04). Other comparisons between stations did not show significant differences (Dunn test, p-values > 0.14). Additionally, the smallest AP was 114 µm in length and the longest was 4,393 µm.

Shape

At each station, fiber-shaped AP were overwhelming (from 85.7% to 97.8%) while low proportions of fragments were observed (from 1.2 to 9.5%, Fig. 4A). Films were absent at S3 and were encountered in low proportions at all other stations (from 1.2% to 4.8%). No rubbery fragments, foams, or microbeads were observed in sediment samples (Supp. Mat. 7).

Color

AP were mainly blue at all stations (from 60.0% to 80.0%). White particles represented 16.5% and 19.5%, respectively at S2 and S4. Red ones constituted respectively 14.5% and 12.1 % of all recorded colors of AP at S3 and S5. Additionally, green AP were recorded at 17.6 % at S4. Regardless of the station, other color proportions were lower than 10% (Supp. Mat. 8).

Chemical identification

J o u r n a l P r e -p r o o f

Cellulose was the main polymer found regardless of the station (from 57.1% to 83.8%, Fig. 4B). PET and PE were the second polymers identified at S1 (both 6.9%). Proportions of UNK and PET at S4 were respectively 15.2% and 10.9%. At S5, the UNK category accounted for 35.7%. No PP or PS particles were found in intertidal sediment samples (Supp. Mat. 9).

Occurrence and concentration of AP and MP

AP were found at all stations and in all replicates while MP were detected at all stations and in 75% of replicates. AP concentrations ranged from 22.55 ± 7.81 AP.kg -1 at S5 and 64.08 ± 9.68 AP.kg -1 at S3 (Fig. 4C, Supp. Mat. 5). Mean AP concentrations showed no significant differences between stations (H-test, N= 20, p-value = 0.09).

MP concentrations ranged from 1.71 ± 1.99 MP.kg -1 at S5 and 12.59 ± 18.52 MP.kg -1 at S4 (Fig. 4C, Supp. Mat. 5). However, mean MP concentrations were not different between stations (H-test, N= 20, p-value = 0.11).

Pacific oyster

Overall, fibers and cellulose overwhelmed in Pacific oysters, representing respectively 89.4% and 56.4% (Supp. Mat. 7, Supp. Mat. 9). Overall mean concentrations in Pacific oyster were 0.33 ± 0.50 AP.g -1 fw (or 2.42 ± 2.50 AP.indiv -1 ) and 0.13 ± 0.26 MP.g -1 fw (0.94 ± 1.56 MP.indiv -1 ; Supp. Mat. 5).

Size

J o u r n a l P r e -p r o o f

Regarding mean AP length, they ranged between 1.31 ± 0.93 mm at S3 and 2.29 ± 1.32 mm at S5 (Supp. Mat. 5). No significant differences were found in mean lengths between stations (H-test, N= 62, p-value = 0.05). The smallest AP length recorded was 211 µm while the longest one was 4,917 µm.

Shape

Fiber-shaped AP were particularly dominant in all sampled stations (from 82.0% to 96.4%; Fig. 5A). Yet, fragments, films and foams were recorded at S5, representing 12.0%, 4.0% and 2.0% of all AP, respectively. Fragments were found at S3 and films at S4 even though their proportions were lower than 4.0%. No microbeads or rubbery fragments were detected in individuals of Pacific oyster (Supp. Mat. 7).

Color

The main color recorded was blue at S3 (53.9%) while it was white at S4 and S5 (at least 46.0%). White AP were secondly described at S3 (26.9%) while it was blue AP at S4 and S5 (at least 17.9%). Moreover, green particles represented 14.0% of all AP at S4. Despite in low proportions, black AP were identified at all stations (at least 7.1%), as well as pink AP (at least 2.0 %, see Supp. Mat. 8 for details).

Chemical identification

Cellulosic particles were mainly detected whatever the station (from 47.4 % to 61.1%; Fig. 5B). The second most common polymer was PET at S3 (21.0%), PA and PE at S4 (both 11.1%) and PA/CELL at S5 (24.0%). Additionally, PE represented 12.0% of all polymers at J o u r n a l P r e -p r o o f S5 (Fig. 5B). Unknown polymers represented 15.8% at S3, 5.5% at S4 and 0.0% at S5. Other proportions of polymers were lower than 5.6%. PP and PS were not detected in oyster samples (Fig. 5B, Supp. Mat. 9).

Occurrence and concentration of AP and MP

AP were found in 75.0% of oysters while MP were found in 34.8% of individuals (Supp. Mat. 4). The concentration of AP per gram (fw) ranged between 0.13 ± 0.13 AP.g -1 at S4 and 0.66 ± 0.73 AP.g -1 at S5 (Fig. 5C, Fig. 5D, Supp. Mat. 5). These values correspond to a number of AP per individual of 2.00 ± 1.96 AP.ind -1 , 1.87 ± 1.81 AP.ind -1 and 3.33 ± 3.29 AP.ind -1 , respectively at S3, S4 and S5. There were no significant differences between stations regarding both AP concentration units (per gram or per individual; H-test, N= 43, pvalues > 0.07).

MP per gram of fresh weight ranged between 0.05 ± 0.08 MP.g -1 at S4 and 0.26 ± 0.40 MP.g -1 at S5 (Fig. 5C, Fig. 5D, Supp. Mat. 5). These values correspond to concentration of MP per individual of 0.85 ± 1.52 MP.ind -1 , 0.59 ± 0.96 MP.ind -1 and 1.39 ± 2.00 MP.ind -1 at S3, S4 and S5. No significant differences between stations were found for mean MP concentrations regardless of the unit (H-test, N= 43, p-values > 0.49).

Discussion

Sea surface

A mix of several representative shapes and polymers was described at the two outside stations (S1 and S2) at the sea surface. Samples were mainly composed of fragments, fibers and rubbery fragments along with PE, CELL and UNK polymers. In comparison with all the J o u r n a l P r e -p r o o f studied stations, AP and MP concentrations varied from moderate to high at the two outside stations. Moreover, higher AP concentrations were found at the southern outside station (S2) compared to the northern one (S1). Wastewater treatment plant (WWTP) effluents discharging nearby S2 could play a role in the important concentrations of AP and MP found at outside stations, in particular at S2. Indeed, WWTP effluents are a well-known source of AP and MP in the aquatic environment (Kazour et al., 2019b;[START_REF] Parker-Jurd | Quantifying the release of tyre wear particles to the marine environment via multiple pathways[END_REF], which contributes to the contamination of nearby coastal waters. As well, the proximity with effluents discharge point may have contributed to the mix of shape and polymers found at S1 and S2, and to the important diversity of shape found at S2. Moreover, this coastal area can be exposed to a high energy oceanic environment and important longshore drift [START_REF] Castelle | Double bar beach dynamics on the high-energy meso-macrotidal French Aquitanian Coast: A review[END_REF][START_REF] Idier | Longshore sediment flux hindcast: spatiotemporal variability along the SW Atlantic coast of France[END_REF] which could impact the behavior of particles by generating important water mixing. As well as the above-mentioned potential influence of the WWTP outflow, environmental conditions could partly explain the mixed composition and the variable concentrations found at outside stations.

On another note, a non-negligible proportions of rubbery fragments and unknown polymers were found at S2. They presented a very irregular shape with numerous rounded borders, deep dark coloration and rubbery texture. Polymer identification was technically difficult for these particles as black carbon interferes with IR spectra. Indeed, black carbon absorbs and scatters IR light, which makes polymer identification very challenging (Eisentraut et al., 2018;[START_REF] Leads | Occurrence of tire wear particles and other microplastics within the tributaries of the Charleston Harbor Estuary, South Carolina, USA[END_REF]. Nonetheless, they are likely to come from the wear and tear of tires which are known to release particles into the environment [START_REF] Boucher | Primary microplastics in the oceans: A global evaluation of sources[END_REF][START_REF] Kole | Wear and Tear of Tyres: A Stealthy Source of Microplastics in the Environment[END_REF]. These particles can enter the ocean by atmospheric depositions, runoffs and WWTP outfall [START_REF] Parker-Jurd | Quantifying the release of tyre wear particles to the marine environment via multiple pathways[END_REF]. Moreover, it was also suggested that they could be generated by nautical activities [START_REF] En Bråte | Microplastics in marine bivalves from the Nordic environment[END_REF][START_REF] Lusher | Microplastics in fisheries and aquaculture: status of knowledge on their occurrence and implications for aquatic organisms and food safety[END_REF]. The presence of this type of particle at outside stations suggests that J o u r n a l P r e -p r o o f ocean-based sources, such as nautical activities and WWTP drainage, are the most likely ones.

Regarding the station at the inlet of the bay (S3), a singular profile of contamination was observed. Mean AP length and width were the highest, length classes from 0.01 to 3.00 mm were found in similar proportions, and fragments and PE overwhelmed (more than 70% each). Additionally, AP concentration at S3 was among the highest compared to the whole studied area, and MP concentration was the highest (0.20 MP.m -3 ). This singular pattern is likely related to the hydrodynamics and the key role of the channels in regulating the exchange of water and matter between the lagoon and the surrounding environment. This region is characterized by high residual fluxes and strong currents mainly generated by tides (up to 2.3 m.s -1 , [START_REF] Plus | Hydrodynamic characterization of the Arcachon Bay, using model-derived descriptors[END_REF]. As water flows in and out of the lagoon through the channels, it may bring in particles from the surrounding land and sea. In addition, fronts are a common feature of these systems [START_REF] Valle-Levinson | Introduction to Estuarine Hydrodynamics[END_REF]. They are suspected to influence the dispersion pathway of plastic particles as well as their accumulation and trapping [START_REF] Suaria | Dynamics of Transport, Accumulation, and Export of Plastics at Oceanic Fronts[END_REF]. Indeed, fronts can create a physical barrier that prevents the mixing of water bodies and form convergence flows that accumulate suspended matter and contaminants such as AP and MP [START_REF] Suaria | Dynamics of Transport, Accumulation, and Export of Plastics at Oceanic Fronts[END_REF][START_REF] Wang | Accumulation, transformation and transport of microplastics in estuarine fronts[END_REF]. All these processes could lead to preferential transport pathways of AP and MP at the inlet station in sea surface samples. This phenomenon will be the object of future numerical studies of particle transport in the bay to target preferential transport pathways, or « microplastic crossroad » as proposed by [START_REF] Baudena | The streaming of plastic in the Mediterranean Sea[END_REF].

J o u r n a l P r e -p r o o f

The stations located in the middle and the back of the bay (S4 and S5) were characterized by the predominance of fiber-shaped particles (at least 55%). Moreover, AP and MP concentrations were almost systematically lower than at the other stations (down to 0.02 MP.m -3 ). The reduced sinking rate of fiber-shaped particles [START_REF] Bagaev | Anthropogenic fibres in the Baltic Sea water column: Field data, laboratory and numerical testing of their motion[END_REF][START_REF] Jalón-Rojas | Effects of Biofilms and Particle Physical Properties on the Rising and Settling Velocities of Microplastic Fibers and Sheets[END_REF] may favor their horizontal distribution, vertical mixing and presence at the surface layer. Additionally, the back of the bay is drained off during ebb and samplings were made at low tide and reversal time. Thus, ebb currents may have favored the dispersion of buoyant fragments toward the lagoon inlet. Moreover, ebb currents and repeated water flushing may have limited the transport and accumulation of AP and MP in this area. Finally, the water flow is calmer than at other stations [START_REF] Ifremer | Caractérisation des composantes hydrodynamiques d'une lagune mésotidale[END_REF]. Almost 46 Km 2 of the area is covered by Zostera noltii seagrass meadows [START_REF] Plus | Long-term evolution (1988-2008) of Zostera spp. meadows in Arcachon Bay (Bay of Biscay)[END_REF], influencing the hydrodynamics of the area with a tendency of reducing the water flow [START_REF] Ganthy | Effects of short flexible seagrass Zostera noltei on flow, erosion and deposition processes determined using flume experiments[END_REF][START_REF] Kombiadou | Modelling the effects of Zostera noltei meadows on sediment dynamics: application to the Arcachon lagoon[END_REF]. These conditions may have favored the trapping of suspended particles such as fibers.

On another note, more than half of unknown polymers from S5 were similar white fragments with the same unidentified spectral fingerprint. The matching can have failed due to the absence of the polymer type in libraries (environmental, industrial and online ones).

Moreover, some spectra displayed extra or less IR peaks compared to referenced spectra in libraries. These differences can be due to manufacturing (addition of additives) or weathering processes [START_REF] De Frond | μATR-FTIR Spectral Libraries of Plastic Particles (FLOPP and FLOPP-e) for the Analysis of Microplastics[END_REF][START_REF] Ter Halle | To what extent are microplastics from the open ocean weathered?[END_REF]. Other unknown spectra can be due to the formation of a biofilm [START_REF] Mcgivney | Rapid Physicochemical Changes in Microplastic Induced by Biofilm Formation[END_REF] or to their insufficient quality (e.g. weak absorbance and no peaks recorded) when particles are too small or too thin for instance.

Water column

J o u r n a l P r e -p r o o f

In the water column, mean AP and MP concentrations were between 1.5 to 8 times higher at outside stations (S1 and S2) than at inside stations, reaching nearly 2000 AP.m -3 . As for surface waters, local input sources of particles such as the wastewater discharge point can partly explain higher AP and MP contamination at outside stations than at inside stations.

Additionally, rubbery fragments tended to display higher proportions at outside stations compared to inside stations. These particles were similar in shape and texture to tire particles and may come from the WWTP drainage pipe located close to S2 (see section 4.1 and associated references). However, a higher concentration of AP was found at S1 than at S2, mainly driven by its higher proportion of rubbery fragments. This result suggests that other factors could influence the profile of contamination at outside stations, such as another source of contamination (e.g. from maritime activities) or oceanic conditions (e.g. shifting direction of the longshore drift).

At inside stations (S3, S4 and S5), concentrations were relatively lower (down to nearly 340 AP.m -3 ) and fibers overwhelmed (at least 79%) in comparison with outside stations. As explained in section 4.1, the inner bay is cyclically drained-off by tides, so fibers are probably transported in suspension by tidal currents. Some of them may also be deposited due to the lower flow and turbulence (Fig. 4) and resuspended with the next incoming tide.

Stating a specific reason that may explain lower concentrations found inside the bay compared to outside stations is difficult, but both the absence of an important input source and the specific hydrodynamics of this area may contribute to this pattern. Future studies based on numerical models will provide insights into this question.

For the most part, PET and CELL polymers along with fibers and rubbery fragments were predominant in the water column. These particles are characterized by very low sinking rates and are easily kept in suspension in the water column by currents and turbulences, which can explain their presence at all stations. On another note, shape and polymer characteristics J o u r n a l P r e -p r o o f can provide insights into the origin of the contamination. Fibers made of cellulose, PET, PA and PA/CELL, are likely to come from textile tear and wear [START_REF] Cesa | Synthetic fibers as microplastics in the marine environment: A review from textile perspective with a focus on domestic washings[END_REF]. Indeed, the global fiber production was around 110 million tons in 2021, which is almost the double of the production in 2000 [START_REF] Textileexchange | Preferred Fiber & Materials[END_REF]. This production includes cellulosic fibers such as cotton or viscose and synthetic fibers such as PET and PA (TextileExchange, 2022). Part of these fibers can be released into the environment by WWTP effluents [START_REF] Conley | Wastewater treatment plants as a source of microplastics to an urban estuary: Removal efficiencies and loading per capita over one year[END_REF][START_REF] Weis | Polluting Textiles: The Problem with Microfibres[END_REF]. Additionally, fibers can enter the environment by atmospheric fallout and this pathway may emit even more fibers than WWTP, as shown for two coastal cities in the United-Kingdom [START_REF] Napper | Examining the release of synthetic microfibres to the environment via two major pathways: Atmospheric deposition and treated wastewater effluent[END_REF]. It was also suggested that synthetic fibers can come from the degradation of fishing gears [START_REF] Xue | Underestimated Microplastic Pollution Derived from Fishery Activities and -Hidden‖ in Deep J o u r n a l P r e -p r o o f Sediment[END_REF]. Finally, other nonwoven products such as wet wipes or disposable masks can be a source of fibers in the environment [START_REF] Kwon | Microfiber shedding from nonwoven materials including wipes and meltblown nonwovens in air and water environments[END_REF][START_REF] Briain | The role of wet wipes and sanitary towels as a source of white microplastic fibres in the marine environment[END_REF].

Intertidal sediment and Pacific oyster

In sediment and oyster compartments, no spatial variation was highlighted regarding AP and MP concentrations within these two compartments. Additionally, fibers represented at least 85% and 82 % of particles in studied stations, respectively in sediment and oyster samples. Cellulose was identified at least at 57% and 47%, respectively in sediment and oyster samples. Despite slight environmental variations in sediment characteristics and oyster substrates, the pattern of contamination was homogenous within studied stations. These matrices may reflect a time or space integrative contamination. Indeed, the upper 5 cm layer of intertidal sediments was sampled and thus it represented the buried fraction of AP and MP which accumulated over time. Regarding wild oysters, samples is representative of a time integrative contamination as the contamination can result from the filtration and accumulation of particles over several hours or days prior to the sampling.

J o u r n a l P r e -p r o o f

Transport of AP and MP in the Arcachon Bay and potential sources

Despite overlapping in particle length ranges between studied samples, sampling and preparation were not performed using the same cut-off threshold. Sea surface was sampled using a net with a 300 µm mesh size, water column was sampled with a pump flowing on a 50 µm mesh-sized sieve and sediments and oysters consisted of bulk samples. Then, sea surface samples were filtrated on a 100 µm mesh size and other sample types on a 50 µm mesh size.

As such, insights on transport dynamics suggested in this section have to be considered carefully and should be tested by future in-depth studies, and we do not claim to depict a complete description of all processes driving AP and MP transport. Nonetheless, based on the multi-compartment approach adopted in this study, we provide a conceptual description of AP and MP horizontal and vertical distributions along with their potential transport patterns and sources in the Arcachon Bay (Fig. 6). Moreover, we provided additional data on shape distribution and concentration of AP with length superior to 300 µm (Supp. Mat. 10 and Supp.

Mat. 11, respectively).

At the sea surface, samples were firstly composed of fragments (nearly 50% of AP above 300 µm, Supp. Mat. 10) and PE (almost 48%) which is a polymer considered as buoyant as it has a density inferior to seawater [START_REF] Chubarenko | Behavior of microplastics in coastal zones[END_REF][START_REF] Kooi | The effect of particle properties on the depth profile of buoyant plastics in the ocean[END_REF][START_REF] Morét-Ferguson | The size, mass, and composition of plastic debris in the western North Atlantic Ocean[END_REF]. On the contrary, in all other sample types, fragments represented less than 7% and PE less than 9%. Hence, it suggests that buoyant fragments tend to accumulate preferentially at the sea surface and there is a limited transport to the water column, intertidal sediments and oysters (Fig. 6). In parallel, fibers seem to show a great dispersal ability across marine compartments. They were present at the sea surface (nearly 36% of AP above 300 µm), in the water column (nearly 92% of AP above 300 µm, otherwise 56%) and particularly in sediments and oysters (at least 92% of AP above 300 µm, Supp. Mat.

J o u r n a l P r e -p r o o f 10). Indeed, they have a lower settling velocity [START_REF] Jalón-Rojas | Effects of Biofilms and Particle Physical Properties on the Rising and Settling Velocities of Microplastic Fibers and Sheets[END_REF] and higher sensitivity to small turbulences compared to fragments for instance [START_REF] Ballent | Physical transport properties of marine microplastic pollution[END_REF]. The polymer density also certainly influences the dispersion of particles. Actually, CELL and PET were mainly identified in the water column (respectively around 40% and 20%) and CELL was the main polymer identified in sediment and oyster samples (at least 56%). These polymers tend to sink as they have a density superior to seawater [START_REF] Chubarenko | Behavior of microplastics in coastal zones[END_REF]. Thus, they can settle more easily than lighter polymers like PE and PP [START_REF] Kooi | Ups and Downs in the Ocean: Effects of Biofouling on Vertical Transport of Microplastics[END_REF].

Additionally, the reduced fraction of low-density particles found in other samples than sea surface ones tends to suggest that biofouling barely promotes the sinking of buoyant particles in this system as already described in [START_REF] Jalón-Rojas | Effects of Biofilms and Particle Physical Properties on the Rising and Settling Velocities of Microplastic Fibers and Sheets[END_REF]. This may be partly related to the quick water renewal of the bay (lower than 20 days, [START_REF] Plus | Hydrodynamic characterization of the Arcachon Bay, using model-derived descriptors[END_REF]. Finally, these results are consistent with a meta-analysis from [START_REF] Erni-Cassola | Distribution of plastic polymer types in the marine environment; A meta-analysis[END_REF] reporting high proportions of denser polymers in deeper compartments.

Interestingly, no industrial pellets were found in the studied compartments while they were previously recorded in important proportions in the high tide line of sandy beaches from the Arcachon Bay [START_REF] Lefebvre | Stranded in the high tide line: Spatial and temporal variability of beached microplastics in a semi-enclosed embayment (Arcachon, France)[END_REF]. In two Brazilian bays, pellets were also found in the high tide line of beaches but not at the sea surface nor in bottom sediment samples [START_REF] Castro | Spatio-temporal evaluation of macro, meso and microplastics in surface waters, bottom and beach sediments of two embayments in Niterói, RJ, Brazil[END_REF]. A hypothesis may be that this type of particle remains close to the coastline by onshore transport mechanisms and beaches easily. However, their total absence remains intriguing, particularly at the sea surface.

Regarding the overall transport dynamic, multiple processes are likely to affect the transport of particles in the Arcachon Bay (Fig. 6). AP and MP in intertidal sediments can come from the settling of particles from the water column, in particular small, mobile and dense ones such as negatively buoyant fibers (Fig. 6). Particles could also beach and end up in intertidal sediments but can also be captured by tides and end up in seawater (Fig. 6). Once in J o u r n a l P r e -p r o o f seawater, they can be transported and scattered by currents, waves and wind for instance (e.g. [START_REF] Isobe | Selective transport of microplastics and mesoplastics by drifting in coastal waters[END_REF][START_REF] Li | A review of possible pathways of marine microplastics transport in the ocean[END_REF]. On one hand, negatively buoyant particles could partly settle to the water column while buoyant ones are likely staying at the sea surface (Fig. 6). On another hand, AP and MP could oscillate in the water column and even resurface [START_REF] Kooi | Ups and Downs in the Ocean: Effects of Biofouling on Vertical Transport of Microplastics[END_REF] or could be resuspended from intertidal sediment to the water column [START_REF] Shamskhany | Evidence of Microplastic Size Impact on Mobility and Transport in the Marine Environment: A Review and Synthesis of Recent Research[END_REF]. Regarding oysters, their habitat is associated with the sediment compartment and the water column as it is a benthic species and a filter feeder that feed upon suspended particles in the water column. Here, the main shape and polymer type in oyster were also the main ones found in sediment and water column samples in corresponding stations (S3 to S5).

Thus, oysters may have ingested AP from water column and/or resuspended AP from intertidal sediments (Fig. 6).

Several sources of AP and MP can be suspected for the Arcachon Bay (Fig. 6). The wastewater drainage pipe located at S2 can represents an important direct input of AP and MP as already shown in other studies (Kazour and Amara, 2020). In situ fragmentation upon weathering processes in water or sediment compartment can also be considered as a source of AP and MP. Indeed, beach litter monitoring was conducted in the frame of the MSFD in April 2019 [START_REF] Lacroix | Abundance, Composition and Trends of Beach Litter[END_REF]. Besides unidentified fragments, the majority of macroplastics (> 2.5 cm) at beaches close to S1 and S2 (< 2 km) were sections of fishing nets and food packagings, known to be mainly made of PE (Cedre, 2021). Macroplastic monitoring at the back of the bay (Le Teich beach) highlighted a majority of fragmented oyster bags and entire spat collector mainly composed of PE and PP, respectively (Cedre, 2021). The fragmentation of these PE and PP macroplastics could be a direct source of MP. Furthermore, nautical activities among which the above-mentioned fishing and aquaculture sectors can be a source of MP [START_REF] Lusher | Microplastics in fisheries and aquaculture: status of knowledge on their occurrence and implications for aquatic organisms and food safety[END_REF][START_REF] Xue | Underestimated Microplastic Pollution Derived from Fishery Activities and -Hidden‖ in Deep J o u r n a l P r e -p r o o f Sediment[END_REF]. Additionally, AP and MP can come from freshwater discharges (e.g. [START_REF] Meijer | More than 1000 rivers account for 80% of global riverine plastic emissions into the ocean[END_REF], such as the Leyre River (first freshwater J o u r n a l P r e -p r o o f contributor of Arcachon Bay) which is crossing many agricultural lands and historical landfills. Finally, atmospheric fallouts (e.g. [START_REF] Dris | Two Birds with One Stone-Fast and Simultaneous Analysis of Microplastics: Microparticles Derived from Thermoplastics and Tire Wear[END_REF] and continental inputs (e.g. UNEP, 2021) have also to be considered as potential sources of AP and MP. This field study tends to confirm that polymers and morphometric characteristics play a role in particles behavior and distribution, as previously reported in experimental studies (e.g. [START_REF] Bagaev | Anthropogenic fibres in the Baltic Sea water column: Field data, laboratory and numerical testing of their motion[END_REF][START_REF] Enders | Abundance, size and polymer composition of marine microplastics ≥ 10 μm in the Atlantic Ocean and their modelled vertical distribution[END_REF]Forsberg et al., 2020;[START_REF] Jalón-Rojas | Effects of Biofilms and Particle Physical Properties on the Rising and Settling Velocities of Microplastic Fibers and Sheets[END_REF]).

Yet, define horizontal and vertical motions of such a diverse range of particles is still challenging. Numerical simulations at a high spatial resolution are needed in order to evaluate and understands variations at the local scale, especially when the studied area has a complex dynamic. Hence, futures studies will attempt to better understand the transport of MP and AP in the Arcachon Bay by the use of a 3D-model developed for the transport of MP (Jalón-Rojas et al., 2019b) combined with a hydrodynamic model of the area [START_REF] Lazure | An external-internal mode coupling for a 3D hydrodynamical model for applications at regional scale (MARS)[END_REF].

Comparisons

Comparisons with other studies must be taken carefully as definitions for AP and MP, sampling methods, analyses and unit reporting are not standardized. Concentrations of AP or MP were compared with the most suitable studies available by checking different criteria including the studied area (coastal zone preferred), size range of particles and polymer identification (preferred). Moreover, except one study which excluded fibers for MP calculation [START_REF] Fox | Influence of environmental and anthropogenic factors on the composition, concentration and spatial distribution of microplastics: A case study of the Bay of Brest (Brittany, France)[END_REF], other studies cited below included fibers in their analysis.

Here, the mean AP concentration at sea surface (0.15 ± 0.10 AP.m -3 ) was comparable to the one found in Todos Santos Bay in Mexico (0.19 ± 0.21 items.m -3 , Ramírez-Álvarez et al., 2020). However, AP concentration was lower than in the Galway Bay (0.56 ± 0.33 J o u r n a l P r e -p r o o f items.m -3 , [START_REF] Frias | Floating microplastics in a coastal embayment: A multifaceted issue[END_REF]. The mean MP concentration in the present study (0.10 ± 0.08 MP.m -3 ) was in the same order of magnitude than in the bay of Brest located in the Atlantic coast of France (0.13 ± 0.13 MP.m -3 ) although fibers were excluded from MP calculation [START_REF] Fox | Influence of environmental and anthropogenic factors on the composition, concentration and spatial distribution of microplastics: A case study of the Bay of Brest (Brittany, France)[END_REF]. In the water column, AP concentrations ranged from 13 to 501 AP.m -3 in the North Atlantic Subtropical Gyre [START_REF] Enders | Abundance, size and polymer composition of marine microplastics ≥ 10 μm in the Atlantic Ocean and their modelled vertical distribution[END_REF] while the mean concentration was 2,080 ± 2,190 items.m -3 in the Northeast Pacific Ocean [START_REF] Desforges | Widespread distribution of microplastics in subsurface seawater in the NE Pacific Ocean[END_REF]. Compared to these studies, AP concentration was intermediate in the Arcachon Bay (952.4 ± 661.3 AP.m - 3 ). Here, the cut-off threshold do not seems to explain much of the difference described for water column and sea surface samples (respectively filtrated on 50 µm and 100 µm mesh size in this study). Indeed, higher concentrations were found in studies displaying similar cut off threshold (filtration on 62 µm for water column samples in Desforges et al., 2014 and 100 µm for sea surface samples by [START_REF] Frias | Floating microplastics in a coastal embayment: A multifaceted issue[END_REF]. Lower concentrations were described while using a lower cut-off threshold (10 µm mesh size in [START_REF] Enders | Abundance, size and polymer composition of marine microplastics ≥ 10 μm in the Atlantic Ocean and their modelled vertical distribution[END_REF]. Finally, similar concentrations can be described by using a higher cut off threshold (AP above 250 µm considered in sea surface samples from [START_REF] Ramírez-Álvarez | Microplastics: Sources and distribution in surface waters and sediments of Todos Santos Bay, Mexico[END_REF] or lower mesh size for samples filtration (1.6 µm in Frère et al., 2017). Hence, differences between studies for AP mean concentrations in seawater may be inherent to the studied area (e.g. hydrodynamics, intensity and type of anthropic pressures or distance from input sources).

In intertidal sediments, AP and MP mean concentrations were clearly lower in this study (40.10 ± 33.40 AP.kg -1 dw) than the ones reported in sandy beaches from the North of France (around 150 items.kg -1 dw, [START_REF] Lots | A large-scale investigation of microplastic contamination: Abundance and characteristics of microplastics in European beach sediment[END_REF] and across the Atlantic Ocean (238 items.kg -1 dw, [START_REF] Lots | A large-scale investigation of microplastic contamination: Abundance and characteristics of microplastics in European beach sediment[END_REF]. Even though the difference was less marked, AP mean concentration was also lower than the reported one from beaches in Belgium (92.0 ± 25.6 items.kg -1 dw, [START_REF] Claessens | Occurrence and distribution of microplastics in marine sediments along the Belgian coast[END_REF]. Additionally, mean MP concentration from this study (6.91 ± 9.25 MP.kg -1 dw) was also clearly lower than the ones recorded in sandy beaches J o u r n a l P r e -p r o o f from the Atlantic coast of France where concentrations reached 457.1 MP.kg -1 [START_REF] Bringer | Coastal ecosystem inventory with characterization and identification of plastic contamination and additives from aquaculture materials[END_REF]. Different cut-off thresholds can explain these differences as higher discrepancies tend to be associated with lower cut-of thresholds (filtration on 50 µm in this study, on 38 µm in [START_REF] Claessens | Occurrence and distribution of microplastics in marine sediments along the Belgian coast[END_REF], on 0.45 μm in Lots et al., 2017and on 0.2 µm in Bringer et al., 2021).

Moreover, local environmental conditions and anthropogenic pressures can influence MP concentrations in sediments (e.g. [START_REF] Browne | Accumulation of Microplastic on Shorelines Woldwide: Sources and Sinks[END_REF][START_REF] Jorquera | Physical and anthropogenic drivers shaping the spatial distribution of microplastics in the marine sediments of Chilean fjords[END_REF], which can partly explain these differences too.

Regarding oyster contamination, AP mean concentration from the Arcachon Bay was 0.33 ± 0.50 AP.g -1 fw (or 2.42 ± 2.50 AP.ind -1 ) and MP mean concentration was 0.13 ± 0.26 MP.g -1 fw (or 0.94 ± 1.56 MP.ind -1 ). AP concentrations in tissues of oysters from the lagoon of Bizerte tended to be higher than at the Arcachon Bay (1.48 items.g -1 , [START_REF] Abidli | Microplastics in commercial molluscs from the lagoon of Bizerte (Northern Tunisia)[END_REF].

Moreover, MP concentrations in oysters from the Atlantic coast of France tended to be slightly higher (0.23 ± 0.20 MP.g -1 fw, Phuong et al., 2018b) than in the Arcachon Bay, and abundances per individual were almost two times higher (2.1 ± 1.7 MP.ind -1 ; Phuong et al., 2018b). These disparities could be explained by the cut-off threshold used in studies (50 µm in this study; 12 µm in Phuong et al., 2018b;1 µm in Abidli et al., 2019). As for other type of sample, environmental processes or anthropic pressures (level and types) are different across locations and it can greatly influence the contamination level of the area and the uptake of AP and MP by oysters.

Conclusion

AP and MP distribution at the sea surface and in the water column of the Arcachon Bay displayed spatial variabilities (quantitatively and qualitatively). Three contamination patterns were described at the sea surface (outside stations, inlet station, inner stations) while J o u r n a l P r e -p r o o f two patterns were described in the water column (outside stations and inside stations). These profiles were probably influenced by the complex hydrodynamics of the Arcachon Bay and the proximity of an input source of particles (wastewater drainage pipe). On the contrary, sediment and oyster samples showed homogenous contamination profiles between studied stations. Overall, buoyant fragments were rather found at the sea surface while fibers and negatively buoyant particles were rather detected in water column, intertidal sediments and oyster samples. This supports hypothesis that morphometric and chemical characteristics can influence the vertical distribution of AP and MP between marine compartments.

Additionally, the prevalence of cellulosic fibers highlights the importance of this type of contamination in marine ecosystems. Moreover, it suggests that part of the contamination could be due to textile tear and wear. These findings underline the importance of considering a wide range of AP in order to provide accurate estimations of the contamination and determine sources. Finally, AP and MP were recorded at all stations from all the studied compartments, attesting to their already known ubiquity in marine ecosystems. 
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