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Abstract (300-word limit)
Since oceans cover a significant portion of the earth's surface, they play a crucial role in microorganism emission to the atmosphere. While cyanobacteria and algae living in sea water are well recognised, those that are the components of aerosols are rarely the focus of scientific research, especially in the Baltic Sea region. However as biological components of aerosols they can penetrate into the human organism via the respiratory system and impact human health. That’s why the aim of this study was to determine whether among the identified microalgae and cyanobacteria there were any capable of posing a potential threat to human.
Bioaerosols were collected using six-step microbiological pollutant sampler in the period between April and November 2015 on land (Gdynia) and at sea (Southwestern Baltic). Obtained results establish that diversity of the microorganisms identified in bioaerosols grew with the increase in primary production and phytoplankton concentration in sea. Picoplanktonic cyanobacteria of the genus Synechococcus, Synechocystis, Aphanocapsa, Aphanothece, Microcystis, Merismopedia, Woronichinia and Cyanodictyon were the most commonly found in aerosols. Chlorophyta were also numerous (Chlorella vulgaris, Stichococcus bacillaris), as were Bacillariophyta and Ochrophyta (Phaeodactylum sp., Navicula cf. perminuta and Nannochloropsis cf. gaditana). Over the sea cyanobacteria and microalgae were mainly the components of large aerosols (>3.3 μm). Over the coastal zone of the southern Baltic Sea they occurred more often in smaller particles. Species capable of producing harmful secondary metabolites as well as potentially toxic ones were identified in smallest particles, which can enter respiratory system. We assume that bioaerosols  pose the actual threat to human health in Baltic Sea region. 
Methodology and Theoretical Orientation: Aerosol studies were conducted in cycles ranging from 30 minutes (June, sea stations) to 1.5 hours (land station), from April to November 2015 on land (Gdynia) and at sea (Gulf of Gdansk, Southwestern Baltic) (Fig. 1, Table 1). In Gdynia, measurements were performed on the roof of the Institute of Oceanography, where the atmospheric chemistry coastal station together with the meteorological station have existed for several years. Sea stations were located along the Polish sea coast. Station 1 was located the closest to the sea shore, in the internal water of the Puck Bay. All samples were collected using a six-step microbiological pollutant particle sampler by Tisch Environmental, Inc. The air was aspirated by a vacuum pump characterised by constant air flow of 28.3 l·min-1. Each of the impactor nozzles directed the exhaust air onto a Petri dish covered with agar (27 ml of the liquid standard sterile mineral f/2 culture medium, on the basis of sea water with a salinity of 8 PSU), collecting particles of various sizes depending on the impactor cascade (1. >7μm; 2. 4.7 – 7 μm; 3. 3.3 – 4.7 μm; 4. 2.1 – 3.3 μm; 5. 1.1 – 2.1 μm and 6. < 1.1 μm in diameter). Analysed samples were grown for 30 days under constant conditions of 20°C, on a 16:8 h light:dark cycle at 10 μmol photons·m-2·s-1. The intensity of PAR was measured using a quantum-meter (LI-189, LI-COR Inc., Nebraska, USA) with a cosine collector. The taxonomic composition and number of identified taxa were analysed under a Nikon eclipse 80i microscope at a magnification of 1000x (objective = 100x). In addition, in order to verify the studied material, an epifluorescence microscope (Nikon Eclipse 80i) with green excitation/ block filter (EX 510-560, DM 575, BA 590, 6-2A) was used. The latter proves chlorophyll a content in identified taxa and in turn the ability to photosynthesis process conduction. Phytoplankton organisms were identified to the species level or, if this was impossible, assigned only to a genus. Taxa were identified using keys and world literature.
Findings: It was found that cyanobacteria and microalgae, having been identified both in the atmosphere over the sea and over land during the entire study period, are omnipresent microbiological air pollutants. Some of them had been transported from remote areas, such as Gloeothece sp. - a species not typical for the Southern Baltic Sea.
Conclusion and Significance: The higher the primary production in sea water and the concentration of phytoplankton in it, the greater the diversity in terms of the microorganisms observed in the collected bioaerosol samples. Other important factors were: water temperature, accessibility of light and the amount of available phosphorus and nitrogen in the surface water. In the atmosphere over land, microorganisms dominated in aerosol particles of smaller dimensions (<3.3 µm in diameter). Over the sea, there was a reverse situation. That resulted from the fact that smaller aerosols could be better distributed over long distances. Among the identified microorganisms were species which pose a threat to human health and life: Synechocystis sp., Synechococcus sp., Microcystis sp. and C. vulgaris. Seeing as in the surrounding air, part of the everyday environment of the human habitat, those species were incorporated into small, respirable particles, it is necessary to conduct further research. Only in this way will it be possible to gauge the risk related to bioaerosols in terms of their influence on human health. Future characterisations should focus on the role of microalgae and cyanobacteria present in the air in the transportation of radionuclides, heavy metals, pesticides and herbicides, as well as carcinogenic and mutagenic substances, into living organisms including humans.
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