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	PURPOSE OF THE STSM:



	The aim of this short term scientific mission (STSM) was to compile and structure the literature on mesocosm and other manipulative experiments in semi-natural conditions with amphibians and reptiles, which can be later used to understand the indirect effects of pesticides in a community framework.

A mesocosm (meso- or 'medium' and -cosm 'world') is any outdoor experimental system that examines the natural environment under controlled conditions. Such mesocosms provide a powerful tool to link between in situ but often only correlative field studies on the one side, and small-scale far from natural laboratory experiments including a single or a few species only, on the other side. Thus mesocosm studies have the advantage compared to laboratory approaches that it maintains a natural community under close to natural conditions, taking into account relevant aspects from ‘the real world’ such as indirect effects, biological compensation and recovery, and ecosystem resilience. 


	DESCRIPTION OF WORK  CARRIED OUT DURING THE STSMS



	The work during this STSM was focused on performing a literature review on mesocosm studies with amphibians and reptiles not only inlcuding ecotoxicological studies but also any manipulative work in semi-natural conditions involving competitors, predators, preys and/or parasites, invasive species, etc. During the first days different sourse were considered to be included for finding and locating the papers of our interest. The main source used to do this research were “Scopus”, Web Of Science”, Google scholar, the book: “Ecotoxocology of Amphibian and Reptiles, second edition”, list of downloaded paper by the supervisor Prof. Miguel A. Carretero, etc. Most of the papers reviewed were found on Scopus using the access that University of Porto had to enter into theirwebpage. The second phase of our work was to find as many papers as poosible using the above mentioned sources. After we collected a consideration number of papers fulfilling our interest, next step was to design a database on how to integrate the scientific information contained in those papers that later on will lead us to analize it and compilea review paperon use of mesocosm in herpetofauna studies. Such a database was designed and created and all the papers found were reviewed and listed in this database containing: the title of the paper, authors, region/country, year of published, functional group, species, no. of species, aim/objective of the paper, main results, outcome/conclusion and the citation/jouranal). On the coming days of this STSM performed at CIBIO, Research Centre in Biodiversity and Genetic Resources, InBIO, University of Porto, the work was focused on completing this database, the work that did last for a few more days after the return to the home insititution (University of Tirana, Albania) in improving and finalizing the database. The rest of the work now is to use this database as a main source, to do statistical analyzes, interpret the data, etc.,in order to produce a review paper. 


	DESCRIPTION OF THE MAIN RESULTS OBTAINED



	In total, 142 scientific paper (starting from 1996 until 2021) were reviewed and entered into database. All the reviewed papers were using mesocosm as the main methodology to reach their objective. Only eight papers out of 142 were using a combination of laboratory and mesocosm studies, in order to compare the result obtain through the two different methods. Around 40% of the papers reviwed were studing and testing the effect of different type of pesticide in different species of herpetofauna (mostly in frogs and tadpoles), while around 50% were studing the competition (interspecific and intraspecific), predation – prey relationship, host – parasite relationship. It was noticed that several papers were studing (examined) both, the effect of pesticide and competition, predation – prey and host – parasite relationship in order to see how the different type of pesticide impact the live animals living in a whole ecosystem. It is generally expected that pesticide wil have a negative effect on amphibian and reptile species. Indeed, in our literature review study, it resulted that most of the paper analized described a negative impact of pesticide in animal life stages. However, in a few cases (papers), it was noticed that, when they are in low concentration, pesticides may have a positive effect by negatively impacting and decreasing the population of predators or parasites. For instance, in the study of Boone and Semlitsch (2003), it was examined the interactive effects of the insecticide carbaryl and predators on body size, development, survival, and activity of tadpoles of the bullfrog (Rana catesbeiana), where it was resulted that carbaryl negatively affected predator survival by eliminating crayfish from all ponds, and by eliminating bluegill sunfish from ponds exposed to the highest concentration of carbaryl. Because crayfish were eliminated by carbaryl, bullfrogs were released from predation and survival was near that of predator controls at low concentrations of carbaryl exposure. So, this study demonstrates that the presence of a contaminant stress can alter community regulation by releasing prey from predators that are vulnerable to contaminants in some exposure scenarios.

The rest of the papers reviwed (10%) were studing topic such as: environmental relationship (temperature, water, habitat preferrences, canupy cover, light, shade, etc.), invasive – native species interaction, finding best conservation practices, etc. 
Regarding the distribution of the studies across groups, it was noticed that 93.5% of all papers reviewed focused on amphibians and very less attention paid to reptiles (6.5%). Among amphibians, frogs dominated (with 75% of all papers reviwed) the functional group included in the mesocosm studies reviewed, following by salamanders and newts. Life stages of these amphibian species used in the studies were mostly larvae with very few papers studying adults. Among reptiles, the main functional group included in those few studies was lizards, with a few studies on terrapins and  only one paper on snakes as a top predator.

Regarding the geographic distribution, most of papers reviewed were from USA (70%) followed by Europe (16%) and only a few from Asia, Australia, South America. As a conclusion, our study work reveals that promising advances in the mesocosm research conducted in amphibians, especially frogs, but a total lack of studies in tortoises, marine turtles and snakes. Overall, this subastatial knwoledege gap should be considered in the future in order to be included more reptile species in such studies aiming to better understand the effect of pesticides in this taxonomic group. 


	FUTURE COLLABORATIONS (if applicable)



	The future collaboration and work regarding this STSM will be on working in producing and releasing a review paper in a peer-review scientific journal on these mesocosm studies reviewed and entered in our database. So, our future work is to analize, interpret in more details the results of our work and translate them by writing a scientific paper, which then will be published in one of the journals that need to be decided. 
For sure, we (as home institution: University of Tirana) are open for any other possible collaboration with the host Institution (CIBIO, Research Centre in Biodiversity and Genetic Resources, InBIO, University of Porto) within the Cost Project or any other projects. 
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