Training Workshop on
Statistical Analysis and Interpretation of Community Data from Marine Ecology, 

using PRIMER for Windows (v5)

taken by PRIMER-E and held at the Institute of Oceanography and Fisheries, Split, Croatia

20-23 September 2004 

Content

The workshop will take place over three and a half days and will cover the statistical analysis of assemblage data (species by samples matrices of abundance/biomass/area cover etc) which arise in a diverse range of applications in environmental science and ecology, from local environmental impact assessments, through basic biological studies (e.g. of dietary composition) to wide scale monitoring of biodiversity change.  The methods covered are generic and also applicable in terrestrial, freshwater, palaeontological etc contexts though the examples used in the workshop will all be from marine and estuarine studies.  Many of these are of soft sediment, coral reef or fish assemblages monitored for environmental impacts resulting from marine oil operations, organic enrichment, physical disturbance, climate change etc, but also covered are more fundamental studies, linking faunal patterns to physico-chemical variables, and analysing field and mesocosm experiments.   

The workshop will be led by Dr K R Clarke, Director PRIMER-E, and an honorary fellow of the Plymouth Marine Laboratory, Plymouth, UK.  Bob Clarke is a researcher in ecological statistics and has worked for many years at the PML, where he was responsible for adapting and developing the methods underlying the PRIMER package.  The programme will be a mixture of lectures on the methodology and computer practical sessions, analysing real case studies, combined with the opportunity for participants to bring some of their own data to the workshop.  The emphasis throughout is on practical application and interpretation, the theoretical aspects (e.g. the multivariate statistical methods which are the core of the course) being carefully selected to be those that are simple to describe, robust to operate and easy to interpret, so that no prior knowledge of statistical methodology is required.  

The exposition will cover the features available in the PRIMER v5 (for Windows) package (Plymouth Routines In Multivariate Ecological Research), which covers a range of univariate, graphical and multivariate routines:  hierarchical clustering into sample (or species) groups (CLUSTER); ordination by non-metric multidimen​sional scaling (MDS) and principal components (PCA) to summarise patterns in species composition and environmental variables; permutation-based hypothesis testing (ANOSIM), an analogue of univariate ANOVA which tests for differences between groups of (multivariate) samples from different times, locations, experim​ental treatments etc; identifying the species primarily providing the discrimination between two observed sample clusters (SIMPER); the linking of multivariate biotic patterns to suites of environmental variables (BIO-ENV); comparative (Mantel-type) tests on similarity matrices (RELATE); standard diversity indices; dominance plots; species abundance distributions and simple species-area curves; aggregation of arrays to allow data analysis at higher taxonomic levels; and matching of sample patterns from different faunal arrays (BVSTEP, a stepwise algorithm generalising BIO-ENV which can be used, for example, to find ‘influential species’, and 2STAGE, a second-stage MDS in which relationships between a large set of ordinations can be visualised).  A further unique feature of PRIMER v5 is the ability to calculate biodiversity indices based on the taxonomic distinctness or relatedness of the species making up a quantitative sample or species list, indices whose statistical properties are robust to variations in sampling effort.  These routines (TAXDTEST) allow formal hypothesis tests for change in biodiversity structure at a location, by comparison with a regional ‘species pool’, and permit valid comparisons of biodiversity patterns over wide space and time scales, when sampling effort is not controlled.

Participants, who should be from Croatian institutions, will all be provided with a copy of the PRIMER 5 software CD, and comprehensive methods and user manuals, as part of the overall (specially discounted) cost of the workshop. 
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Programme

Monday, 20 September

09:00-09:15
Introduction

09:15-10:45
Lecture: Measures of similarity of species abundance/biomass between samples, including the effects of data transformation

10:45-11:00
Coffee break

11:00-11:30
Lecture: Hierarchical clustering (CLUSTER)
11:30-12:45
Practical session, installing PRIMER and on CLUSTER, also reading in ‘own data’*

12:45-14:00
Lunch break

14:00-15:15
Lecture: Ordination by Principal Components Analysis (PCA)

15:15-15:30
Coffee break

15:30-16:30
Lecture: Ordination by Multi-Dimensional Scaling (MDS)
16:30-17:30
Practical session on MDS and ‘own data’

Tuesday, 21 September

09:00-10:45
Lecture: Testing for differences between groups of samples (ANOSIM, 1- and 2-way)
10:45-11:00
Coffee break

11:00-11:45
Practical session on 1- and 2-way ANOSIM

11:45-12:15
Lecture: Determining species which discriminate two groups of samples (SIMPER)
12:15-12:45
Practical session on SIMPER

12:45-14:00
Lunch break

14:00-14:30
Lecture: Diversity measures (DIVERSE) and dominance curves
14:30-15:15
Practical session on DIVERSE and dominance curves

15:15-15:30
Coffee break

15:30-17:30
Main practical session on ‘own data’ (or aggregation to higher taxonomic levels)

Wednesday, 22 September  

09:00-10:00
Lecture: Linking community analyses to environmental variables (BIO-ENV)
10:00-10:45
Practical session on PCA, draftsman plots, BIO-ENV

10:45-11:00
Coffee break

11:00-12:00
Lecture: Multivariate measures of impact: meta-analyses, multivariate dispersion (MVDISP) and seriation (RELATE) 

12:00-12:45
Practical session on RELATE

12:45-14:00
Lunch

14:00-14:45
Lecture: Testing in a 2-way layout with no replication (ANOSIM2)

14:45-15:15
Practical session on ANOSIM2

15:15-15:30
Coffee break

15:30-16:00
Lecture: Comparison of ordinations I: Identifying species subsets determining overall pattern (BVSTEP)

16:00-17:30
Practical session on BVSTEP and ‘own data’
Thursday, 23 September

09:00-09:30
Lecture: Comparisons of ordinations II: Second stage MDS (2STAGE), e.g. to compare taxonomic levels and transformation/coefficient choices

09:30-10:45
Practical session on 2STAGE and ‘own data’
10:45-11:00
Coffee break

11:00-12:00
Lecture: Taxonomic distinctness as a biodiversity measure (TAXDTEST)
12:00-12:30
Practical session on TAXDTEST

12:30-12:45
Wind-up session: any remaining questions

12:45-

Lunch and depart



*Participants should bring any ‘own data’ they wish to try out in these sessions in the form of simple rectangular arrays with (say) species as rows and samples as columns, the entries being numeric (counts or % area cover or biomass etc), stored as an Excel spreadsheet.  Further case studies can be provided for these sessions for participants who do not have a convenient example data set from their own studies to hand.
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