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1. WORKSHOP PROGRAMME

Monday 18.09.

Arrival. Transport to the Marine Station in Hel. Registration and Welcome Reception in the evening.

Tuesday 19.09.

9:00-11:00 General introduction and basic terms. Part 1: Why do we do experiments? Importance of hypotheses in experimental designs? The logical structure of the experiment. Experimental layouts and spatial distribution of marine organisms. Independence of data and sampling strategy. The advantage of multifactorial experiments. (Dr. Emil Olafsson)

11:00 Coffee break

11:30-13:30 General introduction and basic terms. Part 2: Experiment execution – number of treatments, number of replicates, pseudoreplication. Some common flaws in experimental designs.  (Dr. Emil Olafsson)

13:30 Lunch

15:00-17:00 Univariate measurements of diversity: Introduction to the basic concepts of diversity.  Scale of measurement and sampling. Practical considerations such as the effect of pooling. Introduction to some of the basic methods for the measurement of diversity (Dr. Tim Ferrero)

17:00-17:30 Coffee break

17:30-19:00 Analysis of multi-species patterns. Multivariate analysis. Introduction to measurements of similarity. Cluster Analysis. Ordination (MDS, PCA) (Dr. Tim Ferrero)

19:00 Dinner

20.30 Massive extraction of meiofauna (Dr. J. Rzeznik-Orignac & Prof. Guy Boucher)

Wednesday 20.09.

9:00-9:30 Introduction to community-based experiments on the effects of disturbance on meiofauna (Dr. Michaela Schratzberger)

9:30 - 10:00 Introduction to synthesis experiment (Dr. Maaike Steyaert) 

10:00 - 10:30 Natural experiments (Dr. Michaela Schratzberger) 

10.30-11.00 Task 1: Extraction of preserved meiofauna (Dr. Michaela Schratzberger)

11:00-11:30 Coffee break

11:30 - 13:30 Completion of Task 1

13:30 Lunch

15:00 - 15:30 Field manipulation experiments 

15:30 - 17:00 Task 2: Analysis of example data set (Dr. Michaela Schratzberger)

Task 3: Design of hypothetical community-based laboratory experiment

17:00 Coffee break

17:30-18.00 Laboratory experiments (Dr. Michaela Schratzberger)

18.00-19.00 The synthetic exercise (Dr. Maaike Stayaert) 

19:00 Dinner

20:30 Students presentations

Thursday 21.09.

9:00-11:00 Microcosm experiments. Part 1: Key questions, thresholds and state-of-the-art. Experiments on the functional role of meiobenthic diversity. Experiments on biological and sediment-biota interactions. Feeding experiments (Prof. Tom Moens/Dr. Marleen De Troch) 

11:00-11:30 Coffee break

11:30-13:30 Microcosm experiments. Part 2 : Feeding experiments (continued). Extraction of live meiofauna and its cultivation (Prof. Tom Moens, Dr. Marleen De Troch) 

13:30 Lunch

15:00-17:00 Microcosm experiment: respiration experiment (Prof. Guy Boucher), determination of the efficiency of meiofauna extraction (Dr. Jadwiga-Rzeznik-Orignac, Prof. Guy Boucher) 

17:00-17:30 Coffee break

17:30-19:00 Microcosm experiments - field/lab excercises. Setting up an experiment. 

Measuring pCO2 flux at the air-sediment interface: practical considerations (Prof. Guy Boucher)

19:00 Dinner

20:30 Students presentations 

Friday 22.09. 

9:00-11:00 Studies on diversity-ecosystem functioning. Part 1: Theoretical framework. Contributions of aquatic/marine systems to the biodiversity-ecosystem functioning debate.(Dr. Marleen De Troch) 

11:00 Coffee break

11:30-13:30 Studies on diversity-ecosystem functioning. Part 2. Laboratory microcosm experiments into the diversity/functioning relationship. Part 3: System approach. Carbon flow, tracer techniques (in situ and ex situ), determination of trophic position (Prof. Tom Moens). Sediment respiration, production (Prof. Guy Boucher)

13:30 Lunch

15:00-17:00 Studies on diversity-ecosystem functioning. Part 3. System approach. Sediment respiration, production, carbon flow, tracing, in situ measurements (Dr. Maaike Steyaert) 

17:00 Coffee break

17:30-19:00 The synthetic exercice (Dr. Maaike Stayaert)

19:00 Dinner

20:30 Students presentations

Saturday 23.09.

Excursion

Sunday 24.09. 

9:00 -10:00 Introduction to microsensors (Dr. Thomas Binzer, Unisense) 

10:00-11:30 Lab exercise (handling, sensor calibration (pH, O2, H2S, temperature compensation)

11:30 Coffee break

12:00-13:30 Microsensors-principles and applications, gradients, profiles, respirometry and L-D switch technique (Dr. Thomas Binzer, Unisense) 

13:30 Lunch

15:00-19:00 Laboratory exercises with 4 different setups: profiles (O2 and H2S), light-dark switch, closed respirometry, calculations and discussions, (Dr. Thomas Binzer, Unisense) 

19:00 Dinner

2. REPORT

Tuesday 19.09.

The day was started by Dr. Emil Olafsson with a general theoretical introduction focused on basic terms related to experimental work. Dr. Olafsson presented principles on how to create the hypotheses, how to plan and execute the experiment, on experimental design and sampling strategy. Special attention was paid to the importance of sample size and data independence as the most important assumption for statistical tests. Theoretical introduction was followed by practical exercises; students learned how to calculate the sample size, number of treatments and replicates necessary to perform the experiment. 

Dr. Tim Ferrero continued the theoretical considerations. His presentation was focused on concepts and univariate measures of diversity and different methods of data analysis  including multi-species patterns and multivariate analysis. Dr. Ferrero made a theoretical and practical introduction to measurements of similarity and cluster analysis and ordination (MDS, PCA). 

In the afternoon, Dr. Ferrero and Dr. Natalie Barnes proposed a plan of training lessons on meiofauna/nematode processing. Students made a selection (depending on their interests and skills) of the activities and training group. Training performed both in the field (sediment sampling, sampling strategy, vertical subdivision, sediment preservation) and in the lab (meiofauna extraction procedure, counting under binocular, higher taxa identification, nematode slide preparation, nematode identification) was continued, depending on the time available, till the end of the workshop.

Wednesday 20.09.

Dr. Michaela Schratzberger started the morning session with a short theoretical introduction to community-based experiments. This introductory presentation was followed by Dr. Maaike Steyaert who explained the principles of the synthesis exercise. The aim of this exercise was to allow the students to integrate the information of the different lectures given during the workshop and to execute a fictitious experiment from the beginning (formulation of the null hypothesis) till the end (interpretation of the results). The emphasis was to stimulate the ability to define one or more specific problems (hypothetical causal factors), design and interpret appropriate designed experiments, starting from a given observation. Several scenarios (field observations) were proposed to students. Students divided into four working groups selected one of the scenarios. 

In the afternoon, Dr. Schratzberger continued her lecture on community-based experiments with emphasis on 'natural experiments', 'field manipulation experiments' and 'laboratory experiments'. A brief theoretical background was followed by a scenario (an example of a specific experiment carried out in the past) and a task (activity for the students). The tasks involved extraction of preserved meiofauna following the natural experiments section, analysis of an example data set following the field manipulation experiment section and the design of a hypothetical small-scale experiment following the laboratory experiment section. 

In the evening, Dr. Jadwiga Rzeznik-Orignac and Dr. Guy Boucher presented a technique of ‘massive’ extraction of live meiofauna. Theoretical explanation of the method was followed by a practical presentation in the lab (elutriation and spreading out sediment in the extraction device). 

Thursday 21.09.

Prof. Tom Moens started the morning session with a talk ‘Meiofauna as experimental models for addressing ecological theories’. This lecture was focused on experiments on the functional role of meiobenthic/nematode diversity and biological/ sediment-biota interactions. Prof. Moens presented approaches to study feeding behaviour and selectivity of nematodes and methods of quantifying food consumption (labeling experiments). Several examples of microcosm experiments were presented, e.g. a case study with bacterivorous nematodes on selecting food and experiments based on tracer techniques.

Dr. Marleen De Troch continued the morning session with a lecture on feeding experiments aimed to identify potential or preferred food sources of harpacticoid copepods. Dr. De Troch explained principles, limitations and requirements of these experiments and presented several examples of experiments based on tracing techniques: stable isotopes (13C, 15N) and biomarkers (fatty acids). The next part of this lecture was focused on methods of extraction of live copepods from the sediment and methods of their cultivation. 

In the early afternoon, Dr. Iwona Kuklik, deputy director of the Hel Marine Station made a short presentation about the history and main activities of the station and invited participants of the workshop to visit sealarium.

The afternoon session was started by Dr. Guy Boucher with a talk focused on field and laboratory methods of measuring sediment respiration with emphasis on measurements of pCO2 flux at the air-sediment interface and methods of estimation meiofauna contribution to sediment respiration. The theoretical presentation was followed by a practical presentation in the lab.

Dr. Rzeznik-Orignac continued the practical presentation on the procedure of massive extraction of living nematodes (collection of nematodes and estimation of nematode abundance).  
In the evening, students discussed in groups selected problems of the synthetic exercise. 

Friday 22.09. 

On Friday we had a boat excursion to the Gdansk Old Town 
Saturday 23.09. 

The problem of the relationship between diversity and ecosystem functioning was the topic of the day. Dr. Marleen De Troch made a theoretical introduction on biodiversity and role of different functional groups of benthic organisms. Possible scenarios of the relationship between biodiversity and ecosystem functions, role of biodiversity for stability of the ecosystem and contribution of aquatic/marine systems to the biodiversity-ecosystem functioning debate were the topics of this lecture. 
The morning session was continued by Prof. Tom Moens. The lecture, entitled ‘Meiofaunal diversity and ecosystem functioning – laboratory and field approaches’ was focused on laboratory methods into the diversity/ecosystem functioning relationship. After short theoretical introduction Prof. Moens presented several examples of laboratory and field experiments on this issue, e.g. on the effect of bacterivorous nematodes and their diversity on bacterial community composition and organic matter decomposition, or nematode impact on microphytobenthic production and/or community composition. 

This presentation was followed by a short talk by Prof. Moens about a significance of predation as a feeding strategy in free-living estuarine nematode communities.

Benthic metabolism was the subject of the next lecture ‘An experimental approach to benthic metabolism’ given by Dr. Guy Boucher. This presentation was focused on principles of the carbon cycle in the sediment, benthic carbon transformation processes, methods of measuring primary production in different marine environments and carbon budget calculations.  

The afternoon session was guided by Dr. Maaike Steyaert who presented several examples of case studies related to diversity-ecosystem functioning, e.g. experiment on meiofauna surface and subsurface activity and C uptake in oxygen limited environments.
In the evening, Dr. Maaike Stayaert summarized the results of the synthetic exercise. Each student group presented its own idea of the experiment. Each presentation included detailed experimental strategy and design, statistical tests and hypothetical results and their interpretation. 

Sunday 24.09. 

The day started with a theoretical introduction to microsensors by Dr. Thomas Binzer. The introduction was followed by laboratory exercises. Participants worked in groups on three different setups with pH, O2, H2S electrodes (equipment provided by Unisense), to learn how to handle microelectrodes and how to perform sensor calibration. During the next lecture Thomas Binzer explained principles on how to perform measurements in sediments, how to get and interprete vertical profiles; presented principles of the closed respirometry method and light-dark switch technique. Again this part was followed by laboratory exercises.
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