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WORKSHOP
on PRIMER version 7,
Universiti Putra Malaysia (UPM)

Multivariate Analysis in Ecology (& other Sciences)
Presenter: Dr Paul Somerfield (Plymouth Marine Laboratory, UK)
Venue:
The Laboratory of Marine Biotechnology, Institute of Bioscience (IBS),
Universiti Putra Malaysia (UPM)
Date:
3rd – 7th December 2018
PROVISIONAL PROGRAMME
Monday, 3rd December
08:30-08:45
Introduction
08:45-10:15
Lecture: Measures of resemblance (similarity/dissimilarity/distance) in multivariate structure for
assemblage and environmental data, including shade plots used to assess the effects of pretreatment options (e.g. standardisation, transformation, normalisation, dispersion weighting), and
guidelines for different coefficient choices for different data types, and experimental purpose and
protocols
10:15-10:45
Coffee break
10:45-12:45
Lecture: Clustering of samples by hierarchical agglomerative (CLUSTER) and unconstrained divisive
(UNCTREE) methods; also non-hierarchical (‘flat’) clustering for specified numbers of groups.
Includes discussion of a global test for the presence of any multivariate structure in a priori
unstructured biotic or abiotic samples, using similarity profiles (Type 1 SIMPROF tests on samples)
12:45-14:00
Lunch break
14:00-14:30
Introduction to PRIMER 7 software
14:30-15:45
Lab session on transforms, similarity options, alternative clustering methods and SIMPROF tests
15:45-16:00
Coffee break
16:00-16:45
Lecture: Ordination (for environmental data) by Principal Components Analysis (PCA)
16:45-17:30
Lab session on ensuring participants can structure their own data to take into PRIMER*
Tuesday, 4th December
08:30-09:30
Lab session on ordination by PCA
09:30-11:30
Lecture: Ordination (of assemblage data) by non-metric Multi-Dimensional Scaling (nMDS,) and
MDS diagnostics (e.g. stress, MST, cluster overlay) for adequacy of low-d representation. Also how
this relates, through the Shepard diagram, to metric MDS (mMDS), useful for abiotic data
(Euclidean distances) and for means plots from biotic data with few points (includes coffee break c.
10:15-10:45)
11:30-12:45
Lab session on ordination by nMDS (and mMDS), animating the convergence, examining Shepard
plots and other diagnostics, and display tools on MDS plots
12:45-14:00
Lunch break
14:00-14:45
Continuation of the lab session on MDS
14:45-15:45
Lecture: Global hypothesis tests of no agreement between two resemblance matrices (RELATE),
comparing assemblage (or environmental) structure with linear or cyclic models in space and time
15:45-16:00
Coffee break
16:00-17:30
Lab session on RELATE tests for simple seriation without replication and a cyclic model with
replication, including ‘fixing’ MDS collapse and dispersion weighting
Wednesday, 5th December
08:30-09:30
Lecture: Multivariate testing for differences among a priori specified groups of samples (1-way
ANOSIM and pairwise). Multivariate means plots where global test has established differences.
Brief discussion of approximate region estimates for means, in mMDS plots, using bootstrap
averaging.
09:30-10:15
Lab session on 1-way ANOSIM, means plots and mMDS of region plots for means
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10:15-10:45
10:45-11:45
11:45-12:45
12:45-14:00
14:00-15:15
15:15-16:30
16:30-17:00
17:00-17:30

Coffee break
Lecture: Ordered ANOSIM tests, 2- and 3-way ANOSIM designs and testing (unordered) factors in
crossed ANOSIM designs without replication, by comparing patterns
Lab session on ordered and multi-way ANOSIM
Lunch break
Lecture: Linking potential environmental drivers to an observed assemblage pattern, via the
matching of multivariate structures (the BEST procedure). Test of no evidence for a biotaenvironment link, allowing for selection effects in finding an optimum match (global BEST test)
Lab session on PCA and the BEST routine for linking to environmental variables, and global BEST
test (includes coffee break c. 15:45-16:00)
Lecture: Linkage trees – a further technique for ‘explaining’ assemblage patterns by environmental
variables (LINKTREE), and its relation to unconstrained divisive clustering (UNCTREE)
Lab session on link to abiotic variables (LINKTREE) and comparison to unconstrained cluster

Thursday, 6th December
08:30-09:30
Lecture: Species contributions to sample patterns: stepwise form of BEST to identify minimal-sized
species subsets reconstructing the full assemblage pattern (a whole pattern approach), and species
contributions to similarities (SIMPER, a pairwise approach for statistically established groups)
09:30-10:15
Lab session on various methods for identifying species contributions (Matrix display, stepwise
BEST, bubble plots and SIMPER – the latter on groups from ‘flat’ clustering)
10:15-10:45
Coffee break
10:45-11:30
Lecture: Direct analysis of species (or other variables) through species resemblances: techniques for
identifying coherent groups of species (or other variables) in their response across samples
11:30-12:15
Lab session on coherent variable sets
12:15-14:00
Lunch break
14:00-14:45
Lecture: Diversity measures (DIVERSE) and multivariate treatment of multiple indices; dominance
plots and testing differences between sets of curves (e.g. DOMDIS)
14:45-15:45
Lab session on DIVERSE, dominance plots, and multivariate analyses of multiple diversity indices
15:45-16:00
Coffee break
16:00-17:00
Lecture: Taxonomic (or phylogenetic) diversity and distinctness for quantitative data, or simple
species lists, as valid biodiversity measures (DIVERSE) over broad spatial and temporal scales;
sampling properties and testing structures (TAXDTEST)
17:00-17:30
Lab session on TAXDTEST
Friday, 7th December
08:30-09:30
Lecture: Second-stage analysis (2STAGE) to compare taxonomic levels and transformation etc; also
for a possible testing framework in some repeated measures designs
09:30-10:15
Lab session on 2STAGE
10:15-10:45
Coffee break
10:45-11:45
Lecture: Any methods that have not arisen in earlier discussion (e.g. further resemblance options:
modifying Bray-Curtis for denuded samples; resemblance calculations when some data are missing;
perhaps dissimilarity measures based on taxonomic distinctness, etc.)
11:45-12:15
Wrap up of formal programme – brief introduction to PERMANOVA+
12:15-14:45
Lunch break
14:45-17:30
Main lab session on analysing own data using PRIMER*
__________________________________________________________________________________________
* Throughout, participants will be given real data sets to analyse, but they may also wish to bring their own data. These should be
in numeric, rectangular arrays, with variables (e.g. species) as rows, samples as columns, or vice-versa, in an Excel spreadsheet or
text file. Non-numeric sets of information (factors) on each sample are placed below (or to the side of) this table, separated by
a blank row (or blank column). There is also a 3-column format (sample label, variable label, non-zero entry) suitable for very
large arrays. Participants should take the opportunities of all lab sessions and breaks to discuss their own analyses with the
lecturer, and not leave all their questions until the final afternoon session!
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