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Nam Ngoc Phuong, Aurore Zalouk-Vergnoux, Laurence Poirier, Abderrahmane Kamari, Amélie Châtel, Catherine Mouneyrac, Fabienne Lagarde, Is there any consistency between the microplastics found in the field and those used in laboratory experiments?, Environmental Pollution, Volume 211, April 2016, Pages 111-123, ISSN 0269-7491, http://dx.doi.org/10.1016/j.envpol.2015.12.035. 
(http://www.sciencedirect.com/science/article/pii/S0269749115302499) 
Abstract: The ubiquitous presence and persistency of microplastics (MPs) in aquatic environments are of particular concern since they represent an increasing threat to marine organisms and ecosystems. Great differences of concentrations and/or quantities in field samples have been observed depending on geographical location around the world. The main types reported have been polyethylene, polypropylene, and polystyrene. The presence of MPs in marine wildlife has been shown in many studies focusing on ingestion and accumulation in different tissues, whereas studies of the biological effects of MPs in the field are scarce. If the nature and abundance/concentrations of MPs have not been systematically determined in field samples, this is due to the fact that the identification of MPs from environmental samples requires mastery and execution of several steps and techniques. For this reason and due to differences in sampling techniques and sample preparation, it remains difficult to compare the published studies. 

Most laboratory experiments have been performed with MP concentrations of a higher order of magnitude than those found in the field. Consequently, the ingestion and associated effects observed in exposed organisms have corresponded to great contaminant stress, which does not mimic the natural environment. Medium contaminations are produced with only one type of polymer of a precise sizes and homogenous shape whereas the MPs present in the field are known to be a mix of many types, sizes and shapes of plastic. Moreover, MPs originating in marine environments can be colonized by organisms and constitute the sorption support for many organic compounds present in environment that are not easily reproducible in laboratory. Determination of the mechanical and chemical effects of MPs on organisms is still a challenging area of research. Among the potential chemical effects it is necessary to differentiate those related to polymer properties from those due to the sorption/desorption of organic compounds. 
Keywords: Microplastics; Field samples; Laboratory exposures; Ingestion; Biological effects 
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J.P.G.L. Frias, J. Gago, V. Otero, P. Sobral, Microplastics in coastal sediments from Southern Portuguese shelf waters, Marine Environmental Research, Volume 114, March 2016, Pages 24-30, ISSN 0141-1136, http://dx.doi.org/10.1016/j.marenvres.2015.12.006. 
(http://www.sciencedirect.com/science/article/pii/S0141113615300866) 
Abstract: Microplastics are well-documented pollutants in the marine environment that result from fragmentation of larger plastic items. Due to their long chemical chains, they can remain in the environment for long periods of time. It is estimated that the vast majority (80%) of marine litter derives from land sources and that 70% will sink and remain at the bottom of the ocean. Microplastics that result from fragmentation of larger pieces of plastic are common to be found in beaches and in the water surface. The most common microplastics are pellets, fragments and fibres. 

This work provides original data of the presence of microplastics in coastal sediments from Southern Portuguese shelf waters, reporting on microplastic concentration and polymer types. 

Microplastic particles were found in nearly 56% of sediment samples, accounting a total of 31 particles in 27 samples. The vast majority were microfibers (25), identified as rayon fibres, and fragments (6) identified as polypropylene, through infrared spectroscopy (μ-FTIR). The concentration and polymer type data is consistent with other relevant studies and reports worldwide. 
Keywords: Marine litter; Microplastics; FTIR; MSFD; Algarve; Portugal 
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Hindrik Bouwman, Steven W. Evans, Nik Cole, Nee Sun Choong Kwet Yive, Henrik Kylin, The flip-or-flop boutique: Marine debris on the shores of St Brandon's rock, an isolated tropical atoll in the Indian Ocean, Marine Environmental Research, Volume 114, March 2016, Pages 58-64, ISSN 0141-1136, http://dx.doi.org/10.1016/j.marenvres.2015.12.013. 
(http://www.sciencedirect.com/science/article/pii/S0141113615300921) 
Abstract: Isolated coral atolls are not immune from marine debris accumulation. We identified Southeast Asia, the Indian sub-continent, and the countries on the Arabian Sea as most probable source areas of 50 000 items on the shores of St. Brandon's Rock (SBR), Indian Ocean. 79% of the debris was plastics. Flip-flops, energy drink bottles, and compact fluorescent lights (CFLs) were notable item types. The density of debris (0.74 m−1 shore length) is comparable to similar islands but less than mainland sites. Intact CFLs suggests product-facilitated long-range transport of mercury. We suspect that aggregated marine debris, scavenged by the islands from currents and gyres, could re-concentrate pollutants. SBR islets accumulated debris types in different proportions suggesting that many factors act variably on different debris types. Regular cleaning of selected islets will take care of most of the accumulated debris and may improve the ecology and tourism potential. However, arrangements and logistics require more study. 
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M. Moriarty, D. Pedreschi, D. Stokes, L. Dransfeld, D.G. Reid, Spatial and temporal analysis of litter in the Celtic Sea from Groundfish Survey data: Lessons for monitoring, Marine Pollution Bulletin, Available online 13 January 2016, ISSN 0025-326X, http://dx.doi.org/10.1016/j.marpolbul.2015.12.019. 
(http://www.sciencedirect.com/science/article/pii/S0025326X15302241) 
Abstract: The Marine Strategy Framework Directive requires EU Member States to sample and monitor marine litter. Criteria for sampling and detecting spatial and/or temporal variation in the amount of litter present have been developed and initiated throughout Europe. These include implementing standardised sampling and recording methods to enable cross-comparison and consistency between neighbours. Parameters of interest include; litter occurrence, composition, distribution and source. This paper highlights the litter-related initiatives occurring in Irish waters; presents an offshore benthic litter sampling series; provides a power analysis to determine trend detection thresholds; identifies areas and sources of litter; and proposes improvements to meet reporting obligations. Litter was found to be distributed throughout Irish waters with highest occurrences in the Celtic Sea. Over 50% of litter encountered was attributed to fishing activities: however only a small proportion of the variability in litter occurrence could be explained by spatial patterns in fishing effort. Issues in implementing standardised protocol were observed and addressed. 
Keywords: Litter; Fishing; Celtic Sea; MSFD; Geostatistical analysis; Power analysis 
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Alice Nauendorf, Stefan Krause, Nikolaus K. Bigalke, Elena V. Gorb, Stanislav N. Gorb, Matthias Haeckel, Martin Wahl, Tina Treude, Microbial colonization and degradation of polyethylene and biodegradable plastic bags in temperate fine-grained organic-rich marine sediments, Marine Pollution Bulletin, Available online 12 January 2016, ISSN 0025-326X, http://dx.doi.org/10.1016/j.marpolbul.2015.12.024. 
(http://www.sciencedirect.com/science/article/pii/S0025326X15302277) 
Abstract: To date, the longevity of plastic litter at the sea floor is poorly constrained. The present study compares colonization and biodegradation of plastic bags by aerobic and anaerobic benthic microbes in temperate fine-grained organic-rich marine sediments. Samples of polyethylene and biodegradable plastic carrier bags were incubated in natural oxic and anoxic sediments from Eckernförde Bay (Western Baltic Sea) for 98 days. Analyses included (1) microbial colonization rates on the bags, (2) examination of the surface structure, wettability, and chemistry, and (3) mass loss of the samples during incubation. On average, biodegradable plastic bags were colonized five times higher by aerobic and eight times higher by anaerobic microbes than polyethylene bags. Both types of bags showed no sign of biodegradation during this study. Therefore, marine sediment in temperate coastal zones may represent a long-term sink for plastic litter and also supposedly compostable material. 
Keywords: Biodegradation; Biofilm; Microorganisms; Carrier bag; Compostable; Eckernförde Bay 
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S. Liubartseva, G. Coppini, R. Lecci, S. Creti, Regional approach to modeling the transport of floating plastic debris in the Adriatic Sea, Marine Pollution Bulletin, Available online 8 January 2016, ISSN 0025-326X, http://dx.doi.org/10.1016/j.marpolbul.2015.12.031. 
(http://www.sciencedirect.com/science/article/pii/S0025326X15302356) 
Abstract: Sea surface concentrations of plastics and their fluxes onto coastlines are simulated over 2009–2015. Calculations incorporate combinations of terrestrial and maritime litter inputs, the Lagrangian model MEDSLIK-II forced by AFS ocean current simulations, and ECMWF wind analyses. With a relatively short particle half-life of 43.7 days, the Adriatic Sea is defined as a highly dissipative basin where the shoreline is, by construction, the main sink of floating debris. Our model results show that the coastline of the Po Delta receives a plastic flux of approximately 70 kg(km day)-1. The most polluted sea surface area (> 10 g km-2 floating debris) is represented by an elongated band shifted to the Italian coastline and narrowed from northwest to southeast. Evident seasonality is found in the calculated plastic concentration fields and the coastline fluxes. Complex source–receptor relationships among the basin's subregions are quantified in impact matrices. 
Keywords: Plastic debris inputs; Lagrangian model; Markov chain; Plastic fluxes onto coastline; Impact matrices 
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Steve A. Carr, Jin Liu, Arnold G. Tesoro, Transport and Fate of Microplastic Particles in Wastewater Treatment Plants, Water Research, Available online 7 January 2016, ISSN 0043-1354, http://dx.doi.org/10.1016/j.watres.2016.01.002. 
(http://www.sciencedirect.com/science/article/pii/S0043135416300021) 
Abstract: Municipal wastewater treatment plants (WWTPs) are frequently suspected as significant point sources or conduits of microplastics to the environment. To directly investigate these suspicions, effluent discharges from seven tertiary plants and one secondary plant in Southern California were studied. The study also looked at influent loads, particle size/type, conveyance, and removal at these wastewater treatment facilities. Over 0.189 million liters of effluent at each of the seven tertiary plants were filtered using an assembled stack of sieves with mesh sizes between 400 and 45 μm. Additionally, the surface of 28.4 million liters of final effluent at three tertiary plants was skimmed using a 125 μm filtering assembly. The results suggest that tertiary effluent is not a significant source of microplastics and that these plastic pollutants are effectively removed during the skimming and settling treatment processes. However, at a downstream secondary plant, an average of one micro-particle in every 1.14 thousand liters of final effluent was counted. The majority of microplastics identified in this study had a profile (color, shape, and size) similar to the blue polyethylene particles present in toothpaste formulations. Existing treatment processes were determined to be very effective for removal of microplastic contaminants entering typical municipal WWTPs. 
Keywords: Microplastic pollutants; wastewater treatment; large-volume sampling; effluent discharge; cosmetic polyethylene; surface filtering 
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Lídia Nicolau, Ana Marçalo, Marisa Ferreira, Sara Sá, José Vingada, Catarina Eira, Ingestion of marine litter by loggerhead sea turtles, Caretta caretta, in Portuguese continental waters, Marine Pollution Bulletin, Available online 4 January 2016, ISSN 0025-326X, http://dx.doi.org/10.1016/j.marpolbul.2015.12.021. 
(http://www.sciencedirect.com/science/article/pii/S0025326X15302228) 
Abstract: The accumulation of litter in marine and coastal environments is a major threat to marine life. Data on marine litter in the gastrointestinal tract of stranded loggerhead turtles, Caretta caretta, found along the Portuguese continental coast was presented. Out of the 95 analysed loggerheads, litter was present in 56 individuals (59.0%) and most had less than 10 litter items (76.8%) and less than 5 g (dm) (96.8%). Plastic was the main litter category (frequency of occurrence = 56.8%), while sheet (45.3%) was the most relevant plastic sub-category. There was no influence of loggerhead stranding season, cause of stranding or size on the amount of litter ingested (mean number and dry mass of litter items per turtle). The high ingested litter occurrence frequency in this study supports the use of the loggerhead turtle as a suitable tool to monitor marine litter trends, as required by the European Marine Strategy Framework Directive. 
Keywords: Marine turtles; Plastic; Gut content analysis; Pollution; Marine Strategy Framework Directive 
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Daniele de A. Miranda, Gustavo Freire de Carvalho-Souza, Are we eating plastic-ingesting fish?, Marine Pollution Bulletin, Available online 4 January 2016, ISSN 0025-326X, http://dx.doi.org/10.1016/j.marpolbul.2015.12.035. 
(http://www.sciencedirect.com/science/article/pii/S0025326X15302393) 
Abstract: Yes, we are eating plastic-ingesting fish. A baseline assessment of plastic pellet ingestion by two species of important edible fish caught along the eastern coast of Brazil is described. The rate of plastic ingestion by king mackerel (Scomberomorus cavalla) was quite high (62.5%), followed by the Brazilian sharpnose shark (Rhizoprionodon lalandii, 33%). From 2 to 6 plastic resin pellets were encountered in the stomachs of each fish, with sizes of from 1 to 5 mm, and with colors ranging from clear to white and yellowish. Ecological and health-related implications are discussed and the potential for transferring these materials through the food-chain are addressed. Further research will be needed of other species harvested for human consumption. 
Keywords: Marine debris; Pellets; Predator fishes; Artisanal fisheries 
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Dennis Brennecke, Bernardo Duarte, Filipa Paiva, Isabel Caçador, João Canning-Clode, Microplastics as vector for heavy metal contamination from the marine environment, Estuarine, Coastal and Shelf Science, Available online 4 January 2016, ISSN 0272-7714, http://dx.doi.org/10.1016/j.ecss.2015.12.003. 
(http://www.sciencedirect.com/science/article/pii/S027277141530158X) 
Abstract: The permanent presence of microplastics in the marine environment is considered a global threat to several marine animals. Heavy metals and microplastics are typically included in two different classes of pollutants but the interaction between these two stressors is poorly understood. 

During 14 days of experimental manipulation, we examined the adsorption of two heavy metals, copper (Cu) and zinc (Zn), leached from an antifouling paint to virgin polystyrene (PS) beads and aged polyvinyl chloride (PVC) fragments in seawater. We demonstrated that heavy metals were released from the antifouling paint to the water and both microplastic types adsorbed the two heavy metals. This adsorption kinetics was described using partition coefficients and mathematical models. Partition coefficients between pellets and water ranged between 650 and 850 for Cu on PS and PVC, respectively. The adsorption of Cu was significantly greater in PVC fragments than in PS, probably due to higher surface area and polarity of PVC. Concentrations of Cu and Zn increased significantly on PVC and PS over the course of the experiment with the exception of Zn on PS. As a result, we show a significant interaction between these types of microplastics and heavy metals, which can have implications for marine life and the environment. These results strongly support recent findings where plastics can play a key role as vectors for heavy metal ions in the marine system. Finally, our findings highlight the importance of monitoring marine litter and heavy metals, mainly associated with antifouling paints, particularly in the framework of the Marine Strategy Framework Directive (MSFD). 
Keywords: Heavy metals; Microplastics; Adsorption; Antifouling substances; Polystyrene; Polyvinyl chloride 
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Bum Gun Kwon, Koshiro Koizumi, Seon-Yong Chung, Yoichi Kodera, Jong-Oh Kim, Katsuhiko Saido, Global styrene oligomers monitoring as new chemical contamination from polystyrene plastic marine pollution, Journal of Hazardous Materials, Volume 300, 30 December 2015, Pages 359-367, ISSN 0304-3894, http://dx.doi.org/10.1016/j.jhazmat.2015.07.039. 
(http://www.sciencedirect.com/science/article/pii/S0304389415005762) 
Abstract: Polystyrene (PS) plastic marine pollution is an environmental concern. However, a reliable and objective assessment of the scope of this problem, which can lead to persistent organic contaminants, has yet to be performed. Here, we show that anthropogenic styrene oligomers (SOs), a possible indicator of PS pollution in the ocean, are found globally at concentrations that are higher than those expected based on the stability of PS. SOs appear to persist to varying degrees in the seawater and sand samples collected from beaches around the world. The most persistent forms are styrene monomer, styrene dimer, and styrene trimer. Sand samples from beaches, which are commonly recreation sites, are particularly polluted with these high SOs concentrations. This finding is of interest from both scientific and public perspectives because SOs may pose potential long-term risks to the environment in combination with other endocrine disrupting chemicals. From SOs monitoring results, this study proposes a flow diagram for SOs leaching from PS cycle. Using this flow diagram, we conclude that SOs are global contaminants in sandy beaches around the world due to their broad spatial distribution. 
Keywords: Styrene oligomers; Polystyrene; Plastic pollution; Leaching; Persistent 
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Thomas C. Erren, J. Valérie Groß, Frank Steffany, V. Benno Meyer-Rochow, “Plastic ocean”: What about cancer?, Environmental Pollution, Volume 207, December 2015, Pages 436-437, ISSN 0269-7491, http://dx.doi.org/10.1016/j.envpol.2015.05.025. 
(http://www.sciencedirect.com/science/article/pii/S0269749115002596) 
Keywords: Plastic; Synthetic polymer; Styrene; Vinyl chloride; Bisphenol A; IARC; Toxicology; Cancer; Public health; Fetal exposure; Neonatal exposure 
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, Grace silica gels provide an alternative to microplastic exfoliating agents for personal care industry, Focus on Surfactants, Volume 2015, Issue 12, December 2015, Page 4, ISSN 1351-4210, http://dx.doi.org/10.1016/j.fos.2015.11.016. 
(http://www.sciencedirect.com/science/article/pii/S1351421015003376) 
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Cristina Munari, Corinne Corbau, Umberto Simeoni, Michele Mistri, Marine litter on Mediterranean shores: Analysis of composition, spatial distribution and sources in north-western Adriatic beaches, Waste Management, Available online 22 December 2015, ISSN 0956-053X, http://dx.doi.org/10.1016/j.wasman.2015.12.010. 
(http://www.sciencedirect.com/science/article/pii/S0956053X15302440) 
Abstract: Marine litter is one descriptor in the EU Marine Strategy Framework Directive (MSFD). This study provides the first account of an MSFD indicator (Trends in the amount of litter deposited on coastlines) for the north-western Adriatic. Five beaches were sampled in 2015. Plastic dominated in terms of abundance, followed by paper and other groups. The average density was 0.2 litter items m−2, but at one beach it raised to 0.57 items m−2. The major categories were cigarette butts, unrecognizable plastic pieces, bottle caps, and others. The majority of marine litter came from land-based sources: shoreline and recreational activities, smoke-related activities and dumping. Sea-based sources contributed for less. The abundance and distribution of litter seemed to be particularly influenced by beach users, reflecting inadequate disposal practices. The solution to these problems involves implementation and enforcement of local educational and management policies. 
Keywords: Marine litter; Marine Strategy Framework Directive; In situ deposition; Adriatic Sea 
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Amaral-Zettler, L. A., Zettler, E. R., Slikas, B., Boyd, G. D., Melvin, D. W., Morrall, C. E., Proskurowski, G. and Mincer, T. J. (2015), The biogeography of the Plastisphere: implications for policy. Frontiers in Ecology and the E, 13: 541–546. doi: 10.1890/150017 

Abstract 
Microplastics (particles less than 5 mm) numerically dominate marine debris and occur from coastal waters to mid-ocean gyres, where surface circulation concentrates them. Given the prevalence of plastic marine debris (PMD) and the rise in plastic production, the impacts of plastic on marine ecosystems will likely increase. Microscopic life (the “Plastisphere”) thrives on these tiny floating “islands” of debris and can be transported long distances. Using next-generation DNA sequencing, we characterized bacterial communities from water and plastic samples from the North Pacific and North Atlantic subtropical gyres to determine whether the composition of different Plastisphere communities reflects their biogeographic origins. We found that these communities differed between ocean basins – and to a lesser extent between polymer types – and displayed latitudinal gradients in species richness. Our research reveals some of the impacts of microplastics on marine biodiversity, demonstrates that the effects and fate of PMD may vary considerably in different parts of the global ocean, and suggests that PMD mitigation will require regional management efforts. 
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Dorte Herzke, Tycho Anker-Nilssen, Therese Haugdahl Nøst, Arntraut Götsch, Signe Christensen-Dalsgaard, Magdalene Langset, Kirstin Fangel, and Albert A. Koelmans 
Negligible Impact of Ingested Microplastics on Tissue Concentrations of Persistent Organic Pollutants in Northern Fulmars off Coastal Norway 
Environ. Sci. Technol., Article ASAP 
DOI: 10.1021/acs.est.5b04663 
Publication Date (Web): December 22, 2015 

Abstract 
The northern fulmar (Fulmarus glacialis) is defined as an indicator species of plastic pollution by the Oslo-Paris Convention for the North-East Atlantic, but few data exist for fulmars from Norway. Moreover, the relationship between uptake of plastic and pollutants in seabirds is poorly understood. We analyzed samples of fulmars from Norwegian waters and compared the POP concentrations in their liver and muscle tissue with the corresponding concentrations in the loads of ingested plastic in their stomachs, grouped as “no”, “medium” (0.01–0.21 g; 1–14 pieces of plastic), or “high” (0.11–0.59 g; 15–106 pieces of plastic). POP concentrations in the plastic did not differ significantly between the high and medium plastic ingestion group for sumPCBs, sumDDTs, and sumPBDEs. By combining correlations among POP concentrations, differences in tissue concentrations of POPs between plastic ingestion subgroups, fugacity calculations, and bioaccumulation modeling, we showed that plastic is more likely to act as a passive sampler than as a vector of POPs, thus reflecting the POP profiles of simultaneously ingested prey. 
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Supporting Information 
Negligible Impact of Ingested Microplastics on Tissue Concentrations of Persistent Organic Pollutants in Northern Fulmars off Coastal Norway 

The Supporting Information is available free of charge on the ACS Publications website at DOI: 10.1021/acs.est.5b04663. 

Text, figures, and tables addressing (i) the model parameters, least-squares used in the modeling approach, (ii) illustrating the further validation of the model, (iii) giving loss rate constants (kloss) estimated for PCBs, based on bioaccumulation data without plastic ingested, and (iv) presenting the Muscle–Plastic Fugacity ratios for selected individual birds. (PDF) 
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Heng-Xiang Li, Gordon J. Getzinger, P. Lee Ferguson, Beatriz Orihuela, Mei Zhu, and Daniel Rittschof 
Effects of Toxic Leachate from Commercial Plastics on Larval Survival and Settlement of the Barnacle Amphibalanus amphitrite 
Environ. Sci. Technol., Article ASAP 
DOI: 10.1021/acs.est.5b02781 
Publication Date (Web): December 14, 2015 

Abstract 
Plastic pollution represents a major and growing global problem. It is well-known that plastics are a source of chemical contaminants to the aquatic environment and provide novel habitats for marine organisms. The present study quantified the impacts of plastic leachates from the seven categories of recyclable plastics on larval survival and settlement of barnacle Amphibalanus (=Balanus) amphitrite. Leachates from plastics significantly increased barnacle nauplii mortality at the highest tested concentrations (0.10 and 0.50 m2/L). Hydrophobicity (measured as surface energy) was positively correlated with mortality indicating that plastic surface chemistry may be an important factor in the effects of plastics on sessile organisms. Plastic leachates significantly inhibited barnacle cyprids settlement on glass at all tested concentrations. Settlement on plastic surfaces was significantly inhibited after 24 and 48 h, but settlement was not significantly inhibited compared to the controls for some plastics after 72–96 h. In 24 h exposure to seawater, we found larval toxicity and inhibition of settlement with all seven categories of recyclable commercial plastics. Chemical analysis revealed a complex mixture of substances released in plastic leachates. Leaching of toxic compounds from all plastics should be considered when assessing the risks of plastic pollution. 
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Supporting Information 
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Information on the sources of new plastic products (Table S1). The water quality measured before and after leaching (Table S2). Gradient elution conditions for HPLC-HR/AM MS (Table S3). The nauplii mortality and cyprid settlement in different leachates from glass coverslip, polystyrene Petri dish, and wax (Figure S1) (PDF) 
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Lars Gutow, Antonia Eckerlebe, Luis Giménez, and Reinhard Saborowski 
Experimental Evaluation of Seaweeds as a Vector for Microplastics into Marine Food Webs 
Environ. Sci. Technol., Article ASAP 
DOI: 10.1021/acs.est.5b02431 
Publication Date (Web): December 11, 2015 

Abstract 
The ingestion of microplastics has been shown for a great variety of marine organisms. However, benthic marine mesoherbivores such as the common periwinkle Littorina littorea have been largely disregarded in studies about the effects of microplastics on the marine biota, probably because the pathway for microplastics to this functional group of organisms was not obvious. In laboratory experiments we showed that the seaweed Fucus vesiculosus retains suspended microplastics on its surface. The numbers of microplastics that adhered to the algae correlated with the concentrations of suspended particles in the water. In choice feeding assays L. littorea did not distinguish between algae with adherent microplastics and clean algae without microplastics, indicating that the snails do not recognize solid nonfood particles in the submillimeter size range as deleterious. In periwinkles that were feeding on contaminated algae, microplastics were found in the stomach and in the gut. However, no microplastics were found in the midgut gland, which is the principle digestive organ of gastropods. Microplastics in the fecal pellets of the periwinkles indicate that the particles do not accumulate rapidly inside the animals but are mostly released with the feces. Our results provide the first evidence that seaweeds may represent an efficient pathway for microplastics from the water to marine benthic herbivores. 
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The Supporting Information is available free of charge on the ACS Publications website at DOI: 10.1021/acs.est.5b02431. 

Figures showing the distribution of standardized errors across microplastic concentration levels and different types of microplastics and contamination and decontamination treatments. (PDF) 
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Andrew J. R. Watts, Mauricio A. Urbina, Shauna Corr, Ceri Lewis, and Tamara S. Galloway 
Ingestion of Plastic Microfibers by the Crab Carcinus maenas and Its Effect on Food Consumption and Energy Balance 
Environ. Sci. Technol., 2015, 49 (24), pp 14597–14604 
DOI: 10.1021/acs.est.5b04026 

Abstract 
Microscopic plastic fragments (<5 mm) are a worldwide conservation issue, polluting both coastal and marine environments. Fibers are the most prominent plastic type reported in the guts of marine organisms, but their effects once ingested are unknown. This study investigated the fate of polypropylene rope microfibers (1–5 mm in length) ingested by the crab Carcinus maenas and the consequences for the crab’s energy budget. In chronic 4 week feeding studies, crabs that ingested food containing microfibers (0.3–1.0% plastic by weight) showed reduced food consumption (from 0.33 to 0.03 g d–1) and a significant reduction in energy available for growth (scope for growth) from 0.59 to −0.31 kJ crab d–1 in crabs fed with 1% plastic. The polypropylene microfibers were physically altered by their passage through the foregut and were excreted with a smaller overall size and length and amalgamated into distinctive balls. These results support of the emerging paradigm that a key biological impact of microplastic ingestion is a reduction in energy budgets for the affected marine biota. We also provide novel evidence of the biotransformations that can affect the plastics themselves following ingestion and excretion. 
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Supporting Information 
Ingestion of Plastic Microfibers by the Crab Carcinus maenas and Its Effect on Food Consumption and Energy Balance 

The Supporting Information is available free of charge on the ACS Publications website at DOI: 10.1021/acs.est.5b04026. 

Figures SI.1 and SI.2 and Tables SI.1 and SI.2 (PDF) 
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Matthew Cole and Tamara S. Galloway 
Ingestion of Nanoplastics and Microplastics by Pacific Oyster Larvae 
Environ. Sci. Technol., 2015, 49 (24), pp 14625–14632 
DOI: 10.1021/acs.est.5b04099 

Abstract 
Plastic debris is a prolific contaminant effecting freshwater and marine ecosystems across the globe. Of growing environmental concern are “microplastics”and “nanoplastics” encompassing tiny particles of plastic derived from manufacturing and macroplastic fragmentation. Pelagic zooplankton are susceptible to consuming microplastics, however the threat posed to larvae of commercially important bivalves is currently unknown. We exposed Pacific oyster (Crassostrea gigas) larvae (3–24 d.p.f.) to polystyrene particles spanning 70 nm-20 μm in size, including plastics with differing surface properties, and tested the impact of microplastics on larval feeding and growth. The frequency and magnitude of plastic ingestion over 24 h varied by larval age and size of polystyrene particle (ANOVA, P < 0.01), and surface properties of the plastic, with aminated particles ingested and retained more frequently (ANOVA, P < 0.01). A strong, significant correlation between propensity for plastic consumption and plastic load per organism was identified (Spearmans, r = 0.95, P < 0.01). Exposure to 1 and 10 μm PS for up to 8 days had no significant effect on C. gigas feeding or growth at <100 microplastics mL–1. In conclusion, whil micro- and nanoplastics were readily ingested by oyster larvae, exposure to plastic concentrations exceeding those observed in the marine environment resulted in no measurable effects on the development or feeding capacity of the larvae over the duration of the study. 
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Supporting Information 
Ingestion of Nanoplastics and Microplastics by Pacific Oyster Larvae 

The Supporting Information is available free of charge on the ACS Publications website at DOI: 10.1021/acs.est.5b04099. 

Additional information as noted in the text (PDF) 

http://pubs.acs.org/doi/suppl/10.1021/acs.est.5b04099/suppl_file/es5b04099_si_001.pdf 



http://pubs.acs.org/doi/abs/10.1021/acs.est.5b03163 

Dongqi Yang, Huahong Shi, Lan Li, Jiana Li, Khalida Jabeen, and Prabhu Kolandhasamy 
Microplastic Pollution in Table Salts from China 
Environ. Sci. Technol., 2015, 49 (22), pp 13622–13627 
DOI: 10.1021/acs.est.5b03163 

Abstract 
Microplastics have been found in seas all over the world. We hypothesize that sea salts might contain microplastics, because they are directly supplied by seawater. To test our hypothesis, we collected 15 brands of sea salts, lake salts, and rock/well salts from supermarkets throughout China. The microplastics content was 550–681 particles/kg in sea salts, 43–364 particles/kg in lake salts, and 7–204 particles/kg in rock/well salts. In sea salts, fragments and fibers were the prevalent types of particles compared with pellets and sheets. Microplastics measuring less than 200 μm represented the majority of the particles, accounting for 55% of the total microplastics, and the most common microplastics were polyethylene terephthalate, followed by polyethylene and cellophane in sea salts. The abundance of microplastics in sea salts was significantly higher than that in lake salts and rock/well salts. This result indicates that sea products, such as sea salts, are contaminated by microplastics. To the best of our knowledge, this is the first report on microplastic pollution in abiotic sea products. 
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Supporting Information 
Microplastic Pollution in Table Salts from China 

The Supporting Information is available free of charge on the ACS Publications website at DOI: 10.1021/acs.est.5b03163. 

Figure S1, sources of table salts tested in this study; Figure S2, spectra of the 15 packages of table salts; Table S1, eight nonplastic particles identified with micro-FT-IR (PDF) 

http://pubs.acs.org/doi/suppl/10.1021/acs.est.5b03163/suppl_file/es5b03163_si_001.pdf 



*** 

To be removed from the Mailing List, send an email to MailingList@globalgarbage.org with the subject REMOVE. 

To send information to be divulged on the Mailing List, send an email to MailingList@globalgarbage.org with the subject NEWS. 

To add some colleague to the Mailing List, send an email to MailingList@globalgarbage.org with the subject ADD. 

To change the email address registered in the Mailing List, send an email to MailingList@globalgarbage.org with the subject CHANGE. 

https://www.facebook.com/GlobalGarbage 

https://twitter.com/GlobalGarbage 

