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Akanda National Park (ANP) is composed of mangrove ecosystems bordering Libreville, Gabon's capital.

The contamination of aquatic resources from the ANP by persistent organic pollutants (POPs) and trace metals (TMs) was never evaluated. To provide a basis for their monitoring in the ANP, five species (two fish, two mollusks, and one crustacean) were analyzed from three sampling sites in 2017. Contamination levels for POPs and TMs were below maximum acceptable limits for seafood, including Cd and Pb. No DDT was found in any sample. Inter-specific differences were more obvious than the differences among sites, although the results may be biased by an unbalanced sampling design. The oyster Crassostrea gasar was the most contaminated species, making this species a good candidate to assess environmental contamination in the area. The studied species also contained essential elements, such as Fe, Zn and Mn at interesting levels in a nutritional point of view.

Akanda National Park (ANP), Gabon, covering an area of about 540 km² of which 46% is sea water [START_REF] Aldous | Mapping complex coastal wetland mosaics in Gabon for informed ecosystem management: use of object-based classification[END_REF], extends northeast and east of the capital Libreville (ca. 1 million inhabitants in 2023). Most of the ANP is composed of mangrove forests of Avicennia nitida, Rhizophora harrisonii and Rhizophora racemosa [START_REF] Lebigre | Les marais maritimes du Gabon et de Madagascar : contribution géographique à l'étude d'un milieu naturel tropical[END_REF], mudflats, seagrass beds, and underwater bedrock. ANP was created in 2002 and is a classified Ramsar wetland site since 2007 due to its importance for migratory shorebirds and marine turtles. In the context of ANP biodiversity protection regulations (e.g. restrictions on the harvesting and gathering of certain natural resources; [START_REF] Yobo | Evolution of policies and legal frameworks governing the management of forest and National Parks resources in Gabon[END_REF], autochthonous communities are allowed to fish in the area and consume fish products (Gabonese people consume more than 30 kg of fish per year per person; FAO, 2022). However, the proximity to the capital city with a growing population and the important extractive industries of Gabon, such as offshore oil exploitation, manganese and gold mining, exposes the ANP to increasing anthropic pressures. Some of these pressures were recently documented at the microbiological level [START_REF] Leboulanger | Urban inputs of fecal bacteria to the coastal zone of Libreville, Gabon, Central Western Africa[END_REF] and there are no studies reported on the contamination of aquatic resources by persistent organic pollutants (POPs) and trace metals (TMs). These pollutants generally enter mangroves from urban and agricultural runoff, industrial effluents, navigation and recreational use of water bodies, chemical discharges, domestic sewage, landfill leaching and mining activities [START_REF] Peters | Ecotoxicology of tropical marine ecosystems[END_REF]. As a result, pollution levels vary considerably from one mangrove ecosystem to another [START_REF] Kulkarni | Metals in mangrove ecosystems and associated biota: A global perspective[END_REF][START_REF] Zhang | Heavy metal and organic contaminants in mangrove ecosystems of China: a review[END_REF].

POPs are compounds of anthropogenic origin that are persistent, bioaccumulative and toxic, and can travel far from emission sources. Regulated POPs are those included in the United Nations Stockholm Convention, which aims to protect human health and the environment from their effects. They include among others polychlorinated biphenyls (PCBs), organochlorine pesticides (OCPs) such as dichlorodiphenyl-trichloroethane and its metabolites (DDTs) or hexachlorocyclohexanes (HCHs), and brominated flame retardants such as polybrominated diphenyl ethers (PBDEs). TMs are natural inorganic elements released into all environmental compartments by natural sources such as volcanism and by the aforementioned anthropogenic activities. Some TMs such as Cu, Mn and Zn are essentials for the proper functioning of organisms at a certain concentration, and become deficient or toxic at too low or too high concentrations. Others elements such as Cd, Pb and Hg are toxic for organisms at any concentration [START_REF] Mason | Trace metals in aquatic systems[END_REF]. Long-term exposure to POPs or TMs results in adverse health effects in organisms, including wildlife and humans (e.g. [START_REF] Dietz | Current state of knowledge on biological effects from contaminants on arctic wildlife and fish[END_REF][START_REF] Krönke | Persistent organic pollutants in pregnant women potentially affect child development and thyroid hormone status[END_REF][START_REF] Vonderheide | Polybrominated diphenyl ethers: Causes for concern and knowledge gaps regarding environmental distribution, fate and toxicity[END_REF].

Studies in West and Central African countries have reported mixed results regarding mangrove contamination. Mangrove sediments of Cameroon contained polycyclic aromatic hydrocarbon, PCBs and OCPs including DDT and metabolites [START_REF] Mbusnum | Persistent organic pollutants in sediments of the Wouri Estuary Mangrove, Cameroon: Levels, patterns and ecotoxicological significance[END_REF]. Mangrove water from an asphyxiated swamp of Nigeria also contained high levels of Zn, Ni and Pb [START_REF] Essien | Heavy metal burdens in patches of asphyxiated swamp areas within the Qua Iboe estuary mangrove ecosystem[END_REF]. Levels of DDTs and HCHs above 10 ng/g were found in clams and crabs from a Nigerian's mangrove estuary [START_REF] Oyo-Ita | Organochlorine pesticides in sedimentdwelling animals from mangrove areas of the Calabar river, SE Nigeria[END_REF]. In contrast, mollusks from Senegal's mangrove revealed low levels of OCPs, PCBs, PBDEs and TMs below the maximum permissible concentrations established for food contaminants to protect human health, except for Cd [START_REF] Bodin | Assessment of trace metal contamination in mangrove ecosystems from Senegal, West Africa[END_REF][START_REF] Bodin | Are exploited mangrove molluscs exposed to Persistent Organic Pollutant contamination in Senegal, West Africa?[END_REF][START_REF] Sidoumou | Heavy metal concentrations in molluscs from the Senegal coast[END_REF]. Although in general trace organic and metal contamination was low, these mollusks were consistently 2-3 times more contaminated with POPs (particularly PCBs congeners CB-153, CB-138 and CB-18) at the end of the rainy season, due to higher accumulation of lipids during the pre-reproductive period and to leaching of pesticide residues from inland to the marine ecosystem [START_REF] Bodin | Are exploited mangrove molluscs exposed to Persistent Organic Pollutant contamination in Senegal, West Africa?[END_REF][START_REF] Otchere | Organochlorines (PCBs and pesticides) in the bivalves Anadara (Senilia) senilis, Perna perna and Crassostrea tulipa from the lagoons of Ghana[END_REF]. Several factors other than habitat or season are sources of variability in the contamination of biota. In particular trophic level, generally estimated though nitrogen isotopic compositions, is related to biomagnified compounds such as CB-153 and organic Hg [START_REF] Bayen | Persistent organic pollutants in mangrove food webs in Singapore[END_REF][START_REF] Harmelin-Vivien | Differential biomagnification of PCB, PBDE, Hg and Radiocesium in the food web of the European hake from the NW Mediterranean[END_REF][START_REF] Souza | Trophic transfer of emerging metallic contaminants in a neotropical mangrove ecosystem food web[END_REF], lipid content is associated with PCBs and OCPs [START_REF] Bodin | PCB contamination in fish community from the Gironde Estuary (France): Blast from the past[END_REF][START_REF] Jørgensen | Influence of lipid status on tissue distribution of the persistent organic pollutant octachlorostyrene in Arctic charr (Salvelinus alpinus)[END_REF], and age and metabolization capacities of the organisms determine the assimilation efficiency and elimination rate of many such contaminants [START_REF] Gray | Biomagnification in marine systems: the perspective of an ecologist[END_REF][START_REF] Croizier | Significance of metallothioneins in differential cadmium accumulation kinetics between two marine fish species[END_REF][START_REF] Sussarellu | Differences in chemical contaminants bioaccumulation and ecotoxicology biomarkers in Mytilus edulis and Mytilus galloprovincialis and their hybrids[END_REF].

The current status of contamination of marine biota from the ANP was never evaluated. The purpose of this study was therefore (i) to determine its levels of contamination for representative organisms with different feeding habits and positions in the food web, and (ii) to provide a basis for monitoring future trends in POPs and TMs contamination in the area. For this, POPs and TMs analyses of five species from three sites of the ANP were compared and complemented by analyses of carbon and nitrogen isotopic compositions and elemental ratio (δ 13 C and δ 15 N values, C:N ratio) to help interpreting the contamination data.

The following methodology was put in place to meet these objectives. To cover a representative area of the ANP, organisms were collected at three sites: (1) Babylone, a locality in the Ntisini channel 8 km upstream from Libreville, (2) Bambouchine, a fishing settlement located at the bottom of Mondah Bay at 10 km east of Libreville, and (3) Moka, an undisturbed site at 20 km north of Libreville and the closest to the ocean (Fig. 1). Sea surface temperature is globally higher and less variable at Babylone (circa 30°C) than at the two other sites (26.5°C and 27.5°C) and oxygen percent and salinity are similar at the three sites [START_REF] Mve Beh | Spatial and temporal structure of the fish assemblage in Akanda National Park (Gabon), an equatorial mangrove estuary[END_REF]. In order to be as conservative as possible in terms of contamination, organisms were collected at the end of the major rainy season, between May 17 th and 22 nd , 2017. Five species with different feeding modes and ecologies were considered: the oyster Crassostrea gasar (filter-feeder), the gastropod Pugilina morio (scavenger), the estuarine fishes Pseudotolithus elongatus and Ilisha africana (ichthyophagous and planktivorous species, respectively), and the crab Callinectes pallidus (opportunistic benthic predator). Organisms were collected by hand or bought from artisanal anglers a few hours after capture for fish, then determined using identification keys [START_REF] Carpenter | The living marine resources of the Western Central Atlantic. Food and agriculture organization of the United Nations Rome[END_REF]FAO, 2016;[START_REF] Stiassny | Fresh and brackish water fishes of Lower Guinea, West-Central Africa[END_REF]. After size measurement and tissue sampling (dorsal white muscle for fish, whole flesh for the other species), samples were freeze-dried for 72 h and homogenized with a ball grinder. For fish, the quantity of powder obtained allowed the analysis of TMs and POPs on the same individual. For the other species, composite samples of two to six individuals were made for one or the other analysis (Table 1).

Bulk compositions in carbon and nitrogen stable isotopes (δ 13 C and δ 15 N) and elemental ratio C:N (i.e. proxy for carbon storage in the form of lipids or glycogen) were analyzed on a Flash EA2000 coupled to a Delta V Plus IRMS at the PSO, University of Brest, France. Analytical variability was ±0.15‰ for both δ 13 C and δ 15 N values. C:N ratio was determined from % element weight (Table 1). of Canada SLRS6 and DORM2, which displayed mean element recoveries ranging from 98% to 135% and 82% to 120%, respectively. TMs concentrations were expressed in µg/g and ng/g on a dry weight basis.

Regarding statistical comparisons, log transformed concentrations of POPs and TMs were compared among sites and among species with no interaction due to the unbalanced sampling design. Parametric tests ANOVA or ANOVA for censored data, i.e. when some values were <LOQ [START_REF] Helsel | Fabricating data: How substituting values for nondetects can ruin results, and what can be done about it[END_REF] were used when the normality of residuals was reached (Shapiro test > 0.05). Otherwise, nonparametric Kruskall-Wallis and post hoc Dunn tests, or Peto-Peto test with adjusted p-value for multiple comparisons for censored data [START_REF] Helsel | Fabricating data: How substituting values for nondetects can ruin results, and what can be done about it[END_REF] were used. Data analyses were carried out with R software 3.5.0 (R Core

Team, 2016) and NADA2 package [START_REF] Julian | NADA2: Data Analysis for Censored Environmental Data[END_REF]. As most concentration data were not normally distributed, they were presented as median ± interquartile range (IQR, i.e. the difference between the 75th and 25th percentiles of the data). Where specified, these were Kaplan-Meier estimates of the median and the interquartile range for censored data [START_REF] Helsel | Fabricating data: How substituting values for nondetects can ruin results, and what can be done about it[END_REF]. concentrations was detected among the three sites (χ 2 = 0.16, df=2, p = 0.926 and χ 2 = 2.01, df=2, p = 0.366, respectively) (Fig. 2B). Regarding less frequently detected POPs, only one individual of P. morio from Babylone contained quantifiable levels of CB-52 (3.0 ng/g) and CB-101 (3.9 ng/g) and two C. gasar from Babylone and Bambouchine contained quantifiable levels of BDE-47 (both 0.6 ng/g). The 10 studied TMs could be quantified in all samples, except Cd for three samples and Pb for one sample. Zn was the most abundant, followed by Fe and Cu, and Cd the least abundant TM (Fig. 4).

Regarding species, mollusks C. gasar and P. morio contained globally more TMs than the two fish species, with C. gasar containing the highest levels in all TMs except for As (highest in P. morio with 11.7±17.7 µg/g) (Fig. 4A). In particular, the levels of Cd and Pb in C. gasar (720±623 and 311±79 ng/g, respectively) were significantly higher than that in P. morio (34±8 and 146±96 ng/g), followed by that in I. africana (2±0 and 26±18 ng/g) and P. elongatus (<1 and 11±10 ng/g) (χ 2 = 44.8, df=4, p < 0.001 and χ 2 = 43.7, df=4, p < 0.001). Regarding sites, Cd was found in similar levels at the three sites (χ 2 = 5.3, df=2, p = 0.07) while Pb was higher at Babylone (171±101 ng/g) than at the two other sites (26±83 and 17±7 ng/g) (χ 2 = 8.8, df=2, p < 0.05) (Fig. 4B).

Fig4. Trace metals concentrations (median and IRQ) in µg/g dry weight for (A) four selected marine species and (B) three sampling sites from the Akanda National Park, Gabon, at the end of the major rainy season. Elements in red are toxic for organisms at any concentration. c = censored data with at least one value < LOQ.

To initiate a monitoring of POPs and TMs contamination in Akanda National Park, Gabon, five species (two fish, two mollusks, and one crustacean) were analyzed at three sites in 2017. Contamination levels of both POPs and TMs were low for all species. Industrial POPs (PCBs, PBDEs) were higher than pesticide POPs (DDTs) in all samples. Inter-specific differences were more obvious than the differences among sites, the oyster being the most contaminated species.

The oyster C. gasar occupied the lowest trophic position and was the most contaminated species in both POPs and TMs, suggesting that the studied contaminants are mainly associated with suspended organic matter (which only oyster of the 5 studied species feed on). PCB levels of C. gasar from the ANP were roughly equivalent to those measured in the Sine-Saloum mangrove swamp (Senegal) during the wet season (e.g. CB-153 concentration of 3.2-10.5 vs 8.7±0.5 ng/g here) [START_REF] Bodin | Are exploited mangrove molluscs exposed to Persistent Organic Pollutant contamination in Senegal, West Africa?[END_REF]. C. gasar was overall more contaminated by PCBs than P. morio while the opposite trend was highlighted in Senegal (e.g. CB-153 concentration in Senegal of 3.5-10.5 and 13.7-31.9 ng/g for C. gasar and P. morio, respectively ; [START_REF] Bodin | Are exploited mangrove molluscs exposed to Persistent Organic Pollutant contamination in Senegal, West Africa?[END_REF], which could be explained by a higher PCB contamination of the suspended matter on which C. gasar feeds in Gabon than in Senegal or, more likely, by differences in lipid content of organisms among regions. Indeed, based on bulk C:N and [START_REF] Post | Getting to the fat of the matter: models, methods and assumptions for dealing with lipids in stable isotope analyses[END_REF] equation, the average % lipids in C. gasar and P. morio in our study were 9.9% and 4.8% respectively, while in Senegal they were 9.3% and 11.5% [START_REF] Bodin | Are exploited mangrove molluscs exposed to Persistent Organic Pollutant contamination in Senegal, West Africa?[END_REF]. C. gasar from the ANP was about 10 times less contaminated by Cd and with similar levels in Pb than in Senegal [START_REF] Bodin | Assessment of trace metal contamination in mangrove ecosystems from Senegal, West Africa[END_REF][START_REF] Sidoumou | Heavy metal concentrations in molluscs from the Senegal coast[END_REF]; Table S1) and 5 times less contaminated by Cd than in a costal lagoon of Ivory coast [START_REF] Tuo | Seasonal variation in trace metal contents in oyster Crassostrea gasar from the Milliardaires Bay, Côte d'Ivoire[END_REF]; Table S1), where these contaminations seem to be mainly related to domestic and industrial discharges [START_REF] Diop | Assessment of trace metals contamination level, bioavailability and toxicity in sediments from Dakar coast and Saint Louis estuary in Senegal, West Africa[END_REF][START_REF] Tuo | Seasonal variation in trace metal contents in oyster Crassostrea gasar from the Milliardaires Bay, Côte d'Ivoire[END_REF]. For other elements, C. gasar showed concentrations equivalent to neighboring countries (Table S1) and to other mangrove regions (which are highly variable). Zinc levels, for example, are quite variable, being highest at the Bambouchine site (8805 µg/g dw): this is high compared with levels in bivalves from the Zhanjiang mangrove, China (< 75 µg/g dw; [START_REF] Zheng | Trophic transfer of heavy metals through aquatic food web in the largest mangrove reserve of China[END_REF] but similar to levels in oysters from the Cleverland mangrove, Australia (8253 µg/g dw; [START_REF] Jones | Zinc in Fish, Crabs, Oysters, and Mangrove Flora and Fauna from Cleveland Bay. Marine Pollution Bulletin, Sources, Fates and Consequences of Pollutants in the Great Barrier Reef[END_REF] or those from the Sine-Saloum mangrove estuary, Senegal (up to 2100 µg/g dw, [START_REF] Bodin | Assessment of trace metal contamination in mangrove ecosystems from Senegal, West Africa[END_REF].

The fish species P. elongatus and I. africana were also very low in contamination, despite their relatively high trophic level (between 3 and 4; Fishbase). In other Gulf of Guinea countries, similar observations of low contamination were obtained for per-and polyfluoroalkyl substances in P. elongatus [START_REF] Ekperusi | Prevalence of per-and polyfluoroalkyl substances (PFASs) in marine seafood from the Gulf of Guinea[END_REF] and for As, Cd and Pb in I. africana [START_REF] Eboh | Heavy metal contaminants and processing effects on the composition, storage stability and fatty acid profiles of five common commercially available fish species in Oron Local Government, Nigeria[END_REF], suggesting that for the time being these fish species may have little exposure to the various contaminants in this region (but see Pb of I. africana in Douala, Cameroon; Table S1). No DDT was found in any sample, whatever the species or the sampling site. a half-life of 8 months for p,p'-DDT in fish [START_REF] Binelli | DDT is still a problem in developed countries: the heavy pollution of Lake Maggiore[END_REF], this suggested no recent inputs of DDT from agricultural or sanitary regulation measures (e.g. Malaria prevention) and that the ANP was more exposed to industrial organochlorinated than to agricultural contaminants in 2017. However, the presence of p,p'-DDE (half-life of about 7 years in fish; [START_REF] Binelli | DDT is still a problem in developed countries: the heavy pollution of Lake Maggiore[END_REF] in almost all samples implied ancient uses of DDT near the ANP.

Overall, all the studied contaminants were below the maximum permitted levels set by world regulatory Alimentarius, 1995;European Commission Regulation, 2015). On the other hand, the two fish species under study have high commercial value and contain some essential elements, such as Fe, Zn and Mn, although at lower levels than mollusks. They are also high in omega-3 fatty acids, especially I. africana https://doi.org/10.1016/j.marpolbul.2023.116009 [START_REF] Eboh | Heavy metal contaminants and processing effects on the composition, storage stability and fatty acid profiles of five common commercially available fish species in Oron Local Government, Nigeria[END_REF][START_REF] Njinkoue | Proximate composition, mineral content and fatty acid profile of two marine fishes from Cameroonian coast: Pseudotolithus typus (Bleeker, 1863) and Pseudotolithus elongatus (Bowdich, 1825)[END_REF]. In the current state of toxicological knowledge and from a nutritional point of view, their consumption by autochthonous populations allowed to fish in the ANP could be recommended.

Monitoring of environmental contamination in the ANP can be based on C. gasar since it concentrates POPs and TMs better than the other organisms from the present study. Sessile filter feeders are commonly used to monitor contamination of the environment (e.g. [START_REF] Aguirre-Rubí | Assessment of ecosystem health disturbance in mangrove-lined Caribbean coastal systems using the oyster Crassostrea rhizophorae as sentinel species[END_REF][START_REF] Aminot | Levels and trends of synthetic musks in marine bivalves from French coastal areas[END_REF][START_REF] Santos | PCBs occurrence in marine bivalves and fish from Todos os Santos Bay, Bahia, Brazil[END_REF] and in particular through the International Mussel Watch program [START_REF] Farrington | Edward D. Goldberg's proposal of "the Mussel Watch": Reflections after 40years[END_REF], partly because of their low capacity to metabolize contaminants. At the same time, the main species exploited for human consumption must also be monitored, especially fish, as results obtained on C. gasar cannot be extrapolated to other species.

Furthermore, no site was more contaminated than the others, excepted for Pb and POPs diversity which were slightly higher at Babylone, located downstream from Libreville, but this result could reflect a bias in the sampling design since only mollusks were caught at this site. Monitoring of biota contamination should therefore include a more robust sampling design than the one implemented in this study, allowing in particular to test the interactions between sites and species on contamination levels and seasonal variations in contaminations and therefore make stronger consumption recommendations.

Difference in analyzed tissues (muscle for fish, whole body for the other species) as well as lipid content and lipid composition could also induce a bias in contaminant data [START_REF] Elskus | Chapter 4 Interactions between lipids and persistent organic pollutants in fish[END_REF][START_REF] Gray | Biomagnification in marine systems: the perspective of an ecologist[END_REF].

Using similar tissues across trophic levels and expressing the POP contents in g of lipids may well help to reduce variabilities in contaminant data within organisms (although from a human consumption perspective, contents in g of fresh weight might be more appropriate).

Finally, although all the studied contaminants were found in low concentrations, the toxicological assessment was incomplete and these results should be taken with caution. For example, the content in emerging organic contaminants and Hg had not been evaluated, nor has the speciation of metals (proportion methylmercury, the most toxic forms of Hg). Hg in particular could contaminate the area due to gold panning in Gabon and needs to be rapidly assessed. Indeed, although artisanal gold production is relatively small in Gabon, in Africa it uses proportionally more Hg than in other parts of the world [START_REF] Seccatore | An estimation of the artisanal small-scale production of gold in the world[END_REF]. In addition, it would be interesting to monitor other micronutrients (e.g. fatty acids, vitamins and selenium) in the marine resources consumed by local populations, in order to assess the benefit-risk balance for the consumption of these species in the ANP, and to monitor the abiotic compartments (water and sediment in particular) to identify the exposure sources the marine organisms.

To conclude, the ANP's marine resources appeared fairly low in contamination in 2017 and they did not present any toxicity risk for human consumption associated with the studied contaminants. This seemingly low contamination must be moderated, however, because analyzing Hg and the emerging POPs could draw a different pattern of seafood contamination in the area. As environmental contamination also increases with anthropization, and considering the frantic pace of coastal urban extension, it is necessary to set up a monitoring of these contaminations possibly using oysters as sentinels.
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 1 Fig. 1. Location of the three sampling sites (Bambouchine, Babylone and Moka) for organisms of the Akanda National Park, Gabon. Green areas are under national park protection status, with buffer zone delimited by dashed green line. Marine protected areas are delimited by solid (core reserve) and dashed (buffer) blue lines. The current extent of Libreville agglomeration corresponds to the grey area.

Fig. 2 .

 2 Fig. 2. Persistent organic pollutants concentrations (median values) in ng/g dry weight for (A) five selected marine species and (B) three sampling sites from the Akanda National Park, Gabon, at the end of the major rainy season. Where specified, compounds were > LOQ in only one sample (n=1). c = censored data with at least one value < LOQ.

  The most frequently detected POPs were p-p'DDE (quantifiable in 96% of samples except one P. elongatus from Moka), CB-153 (quantifiable in 92% of samples except two P. elongatus from Moka and Bambouchine) and CB-138 (quantifiable in 65% of samples). PCBs congeners were higher than DDTs congeners in all samples, and CB-153 accounted for 17.4 to 89.2 % of all POPs in P. morio and I. africana, respectively. Regarding species, C. gasar had the most diverse POPs profile (eight POPs in more than two samples) and was the most contaminated species on average: ∑PCBs was higher in C. gasar

	(19.5±3.2 ng/g) and lower in P. elongatus (3.1±6.4 ng/g) and P. morio (2.0±2.1 ng/g) (χ 2 = 10.3, df=4, p
	< 0.05) (Fig. 2A). In particular, concentration of CB-153 in C. gasar (8.7±0.5 ng/g) was similar to

C. pallidus (4.2±1.8 ng/g) (p=0.085) and higher than in I. africana (2.7±1.0 ng/g), P. elongatus (2.4±2.1 ng/g) and P. morio (2.0±0.9 ng/g) (all p < 0.05), with no clear relationship to the average values of δ 15 N (Fig.

3

). Similarly, ∑DDTs was higher in C. gasar (3.3±2.2 ng/g) and lower in P. morio (0.3±0.0 ng/g) (χ 2 =11.8, df=4, p < 0.05). The same ranking as for CB-153 was observed for p-p'DDE. Regarding sites, Bambouchine had the most diverse profile (five POPs in more than two samples), no CB-118 was detected at Moka and no CB-180 was detected at Babylone. No difference in ∑PCBs and ∑DDTs
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Acknowledgments

We would like to thank the Gabonese Agence Nationale des Parcs Nationaux (ANPN), Gabon and the French Agence Française de Développement (AFD), France who funded this study under the "Arc d'Emeraude" project. We also thank the technicians of the LHI/IRAF/CENAREST laboratory who participated in the sampling campaigns and Rémi Freydier and Sophie Delpoux from the AETE-ISO platform for trace metals analysis. Finally, thanks to two anonymous reviewers for their comments and the editor for improving the quality of the final manuscript.

Data Availability

The data for this study are available on the repository DataSuds: https://doi.org/10.23708/8OUARI.