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Abstract

Collection of historical multidisciplinary time series and spatial datasets is actually undertaken in the SESAME (Southern European Seas:
Assessing and Modelling Ecosystem changes) EU program. Data are collected from existing national and international sampling sites and
from different cruises in the Mediterranean and Black seas. The aim is to analyse the changes in the ecosystems and forcing variables.
Emphasis is given on the data collection on pelagic biodiversity and biomass of bacterio-, phyto- and zooplankton and nekton. Geochemical
data related to sequestration of carbon and to the temporal evolution of the Mediterranean basin’s river systems will be collected as well.
Typical marine habitats will be defined and mapped. The data will be used for trend analyses and for model validation.
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Introduction

The scientific objectives of SESAME are to assess and predict changes in
the Mediterranean and Black Sea ecosystems (SES) and in their ability to
provide goods and services. Both seas will be approached as a coupled cli-
matic/ecosystem entity, with links and feedbacks to the world ocean. The
assessment of ecosystem changes will be based on the identification of the
major regime shifts that occurred during the last 50 years. Mathematical
models validated and upgraded using existing and new observations will
be used to predict ecosystem responses to changes in climate and anthro-
pogenic forcings during the next five decades. SESAME will provide an
integrated, ecosystem based approach, with a coupled climatic/ecosystem
modelling.

Scientific objectives

1- Identify the major changes and/or regime shifts and the natural and
anthropogenic forcings responsible for these changes for the last 50 years.
2- Assess the current ecosystem status that represents an important land-
mark from which future evolution of the SES ecosystems can be estimated.
3- Collect historical and current multidisciplinary datasets, including new
observations, in order to analyse the signals of environmental changes in
the past and validate the models.

4- Collect new information through multidisciplinary, multiship oceano-
graphic cruises in the SES.

Assessment of past changes in the Mediterranean and Black seas

The resilience of ecosystems depends on the levels of functional diversity.
For a given ecosystem, functionally diverse communities are more likely
to adapt to climate change and climate variability than impoverished ones.
The conservation of biodiversity and functional types, along with the re-
duction of habitat loss, fragmentation and degradation, may promote the
long-term persistence of ecosystems. Therefore, in order to assess impact
of the climate change and anthropogenic activities we will collect his-
torical multidisciplinary and time-series data from: published databases,
grey literature, reports and observations, cruise data, unpublished existing
datasets as well as from re-treatment of historical samples, where nec-
essary. Comprehensive datasets will be organised and introduced into
SESAME databases. Data on phytoplankton biomass and biodiversity
will be collected from various areas reflecting the diversity in the pho-
tosynthetic production. Zooplankton species associations will be used
as indicators to evaluate long-term changes in the marine environment,
related to the climate change and to increased anthropogenic pressure. An
effort will be devoted to construct a zooplankton research and monitoring
network (i.e. MedZoo built in the framework of the CIESM Zooplankton
Indicators program) that will include the Black Sea and Mediterranean
countries. Existing long time zooplankton and environmental data se-
ries (figure 1) collected at several sites of the SES, will provide a unique
database for assessing trends and shifts in pelagic ecosystems [1,2,3].
MedZoo is a CIESM initiative that will act within the project and may
become a legacy of SESAME to the SES community.

Data concerning fish stock biomass parameters, species diversity and
composition will be collected and occurrence and abundance of invasive
species will be investigated. Information on the habitat types will be
ranked according to features regarding resistance, resilience and vulnera-
bility. Quantitative and qualitative information on water column charac-
teristics related to the carbon cycling including remotely determined sea
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temperature, colour and sea level fluctuations will be provided. Seafloor
biogeochemical processes related to the marine carbon fixation will be
monitored and changes in the quantity of organic matter and analysis
of time dependent changes in macrofauna composition will be carried
out. Information will be given on the effects of the variability of river
discharges on the evolution of plankton communities in the estuaries im-
pacted by anthropogenic activities. The controlling factors influencing
variability in river discharge at decadal and centennial scales will be as-

sessed.
Coastal Zooplankton Time Series
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Fig. 1. Coastal zooplankton long term series. The gap in the data from
southern Mediterranean is to be completed through the activities of the
MedZoo CIESM group (axes: longitude and latitude).

Data collected in the different fields will be used first for the simulation of
major changes in ecosystems functioning in the last 50 years in response
to natural and anthropogenic forcings. In the second phase, future sce-
narios as outcomes of predictive models will be validated against the past
observations.
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