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General introduction to the MARBENA project



General introduction to the project
Carlo H.R. Heip and Pim H. van Avesaath

Centre for Estuarine and Marine Ecology/Netherldndstute of Ecological Research,
Korringaweg 7, Postbus 140, NL-4400 AC Yersekes Wetherlands

Context

Ten years ago, in 1992, the Earth Summit was hel®io de Janeiro. Rio produced the
Convention on Biological Diversity that has now ibesigned by nearly all European
countries and the European Union. Since 1992 maitigtives for research on biodiversity
issues have been launched, the majority of theral,l@hort term and terrestrial. Marine
biodiversity research was long considered less nirgpecause the main problems were
thought to occur on land. Long-term biodiversitgearch, i.e. for more than 3 years, is very
difficult to implement, even at the national lev8bme of the major obstacles are the national
and European funding systems and also the lack oftarnationally agreed methodology for
the measurement of marine biodiversity and theaghof indicators for biodiversity.

In 1994, the European Network of Marine StationARS, http://www.marsnet.nl), a non-
profit foundation incorporated in the Netherlandss founded to cope with these obstacles.
In 2000, the MARS-related initiative BIOMARE (Impfentation and Networking of large-
scale long-term Marine Biodiversity research in dpa, http://www.biomareweb.org),
started. This concerted action, supported by tHéh Firamework Programme, aims at
achieving a European consensus on the selectionimpkEmentation of a network of
reference sites as the basis for long-term andelacgle marine biodiversity research in
Europe, internationally agreed standardized andnabized measures and indicators for
biodiversity, and facilities for capacity buildingjssemination and networking of marine
biodiversity research. Twenty-one institutes corafeein the concerted action.

The BIOMARE concerted action is an important fsgtp and will provide a framework for
the implementation of marine biodiversity reseasohspatial and temporal scales that cannot
be covered by traditional funding schemes. The styis are of course the research itself and
the subsequent transfer of its results to socigtg rapidly growing interest in biodiversity,
with Rio +10 (the Johannesburg UN meeting) and text framework programme
approaching, require a directed effort from thestific community. What is needed as well
is a broadening of the discussion to a wider rasfgaubjects and to a wider audience by not
only including more scientists of other disciplinds.g. terrestrial biodiversity and
biogeochemistry), but science managers and end asewell.

To define the issues at stake an electronic coméere@n marine biodiversity in Europe
(M@RBLE, http://www.vliz.be/marble) was organizedQ@ctober 2001. The objectives of the
M@RBLE e-conference were to discuss the bottleneoic their solutions in producing
relevant knowledge and the implementation of tmsvidedge in policy, management and
conservation; therefore contributing to the develept of a network for (marine) biodiversity
research in Europe. The results of the e-conferevere presented at the meeting of the
European Platform for Biodiversity Research StrateBRS in Brussels, December 2-4
2001, and published as Vanden Berghe, E.; van Atles#®.H.; Heip, C.H.R.; Mees, J.
(2001): Electronic conference on MARIine biodiversih Europe (M@rble): summary of
discussions, 8-26 October 2001. Flanders Maringtuites (VLIZ): Oostende, Belgium. iii, 43

pp.



We believe that the present efforts, BIOMARE and REBLE, are an important start.
However, more will be needed to support developraadtapplication of marine biodiversity
research over a sufficient period of time to make field mature and active on a truly
European scale. The discussion on the issueskat sit@uld not stop with the presentation of
the results at one single meeting. Instead, theud#son should become a continuous process
for at least as long as the EPBRS meetings are selthat each EPBRS meeting receives a
specific input from the field responding to the dfie topic of that meeting. Starting from
BIOMARE - that will produce a recommendation fometwork of flagship and reference
sites and a review of indicators - and M@RBLE 1 gr@duced through the e-conference and
the link to EPBRS the first appearance of mariraiversity on the EU policy scene - the
next series of activities should be used to creatasting network for marine biodiversity
research in Europe. Such a network must adequptefyare and exploit the possibilities of
the next framework programme and the European R#seArea, must improve the
infrastructure for marine (biodiversity) researchdaits accessibility and utilization by
European scientists, and must increase the vigilaifimarine biodiversity issues for science
managers, politicians and other end users, inciuifia public at large.

Objectives of MARBENA
The objectives of the MARBENA project are:

To create the infrastructure for marine biodivgrsigssearch in Europe by creating a pan-
European network of marine scientists, with strdings to the different stakeholders in
Marine Biodiversity Issues, from the EU-EEA and tliewly Associated Nations, and that
covers the European seas from the Arctic to thaniit, the Mediterranean and the Black
Sea. This network must improve the science by egtéhg the existing expertise and
infrastructure, by defining and prioritizing theiges at stake in terms of scientific knowledge,
technological requirements and application to datigroblems. It must provide an
intellectually attractive environment for young esdiists and a discussion forum for all. It
must promote the European presence and the organizaf international research
programmes, and promote the discussion of theailtseand their application. It must provide
the links between scientists and industrial comgmnwilling to aid in technological
development, between scientists and science managet politicians and lead to better
integration of research and a better insight in'tharket' of supply and demand of marine
biodiversity information.

To create awareness on the issues at stake angeetiee visibility of marine biodiversity
research in Europe, the network must make the sssuehe scientific questions and the
relevance of the outcome of the scientific researclear to a non-scientific audience, it must
communicate with EU policy makers and politiciamsegentation of marine biodiversity
issues at the European Platform for Biodiversitgdech Strategy meetings, presentation to
the European Commission and European Parliamentn wieguested), with global
organizations and programmes such as several IGBBrggmmmes (GLOBEC, LOICZ,
perhaps SOLAS), DIVERSITAS and the Census of Matiife initiative, national and other
EU biodiversity platforms (e.g. the BioPlatform mhatic network) and dissemination of
information to the public at large.

Hereby, the project contributes to the Europeare®eh Area (ERA) initiative. Special effort
will be undertaken to involve the stakeholders fribie Newly Associated States (NAS) in the
network.

For more information on the project and for the tpers involved see
http://www.vliz.be/marbena.



Overview of planned project activities
To achieve these objectives, MARBENA performs tiefving main activities:
To create a long-term infrastructure for marinedbiersity research

To develop a European Marine Biodiversity Network.

MARBENA will start by using existing information .@e the ESF and Diversitas Science Plan
and the results from BIOMARE and M@RBLE amongsteash and by cooperating with
existing European organizations, including the Beem Marine Research Stations Network
MARS that through its member institutes has alregdgyed an active role in the
development of marine biodiversity science.

MARBENA will open its activities and actively engagooperation with any interested
partner, including museums of natural history, ersities and government laboratories.
MARBENA will establish a structural link with thei@latform.

One of the most important tasks will be integratwith scientists of the Newly Associated
States and a sufficient coverage of the marinesaaethe periphery: the Arctic Sea, the Black
Sea and — when possible — the Southern MeditemaBea.

To build a long term research infrastructure foe tietwork MARBENA will provide the
information and mechanisms for creating a solidsbas which the network can build:

By discussing research priorities and their impletaton and coordination for the next five
(or even ten) years and the ways of financing Eesogevel research where needed, taking
advantage of the new possibilities of the 6th fra& programme and the European
Research Area e.g. through complementation of maltiesearch.

By describing the market of ‘supply and demandmafrine biodiversity information: who are
the stakeholders and what is the information albkdland needed? Where are the gaps and
what can we do about them?

By describing and publishing a catalogue of theaesh infrastructure existing and required
(vessels, instrumentation, experimental facilities)d of taxonomic literature (floras and
faunas, keys for identification), studying theircessibility to European researchers and
prioritizing their development where necessary.

By promoting regional cooperation between differBEBA and NAS countries focusing on
regional problems and involving the regional endrss

By promoting the possibilities for discussion betwescientists, management and policy
makers.

To create visibility for marine biodiversity issui@sEurope

To enlarge the visibility of the marine biodiveysissues and therefore marine biodiversity
research in Europe, MARBENA will work on publicigirthese issues with the stakeholders
and the public. This will be done by maintainingestive web site, by regular press releases,
and by the publication of a newsletter, CD-ROM'd &iders. MARBENA will link to other
programmes of interest (DIVERSITAS, relevant IGB®grammes, Census of Marine Life
CoML etc.), to EU policy makers requiring infornati and support for implementation of
e.g. the Water and Habitat Directives, the Europeéamironment Agency and to the ESF
Marine Board as a representative of the nationalifig agencies.

To develop and maintain a web site where infornmatiad issues produced by the Marine
Biodiversity Network will be easily accessible taleeholders involved in marine biodiversity
as well as the public at large. The website willthe main communication structure for the
network of marine biodiversity stakeholder. The vegle will have links to the MARS Web
Site and to other web sites (BioPlatform, ESF Maloard, EU Directorate of Research)



To organize Electronic conferences on selected ¢ésem

To provide relevant information on the Marine Bigglisity issue for use in the meetings of
the “European Platform for Biodiversity Researctatgigy” (EPBRS) connected with the EU
presidencies. For this a close cooperation wik&@blished with BioPlatform.

To discuss issues important for the establishmeetnaaintenance of the Marine Biodiversity
Network and the long term infrastructure for maribédiversity research and the
communication between researchers, managemenidioy makers.

To organize workshops, conferences and case studies

MARBENA will organize together with other partneasseries of workshops on selected
topics, discussion of four case studies on selegtiedity issues for four regions in Europe
involving scientists, policy makers, industry aheé public (including the press) and a major
conference to finalize the project and create theditions for the future existence of the
network.

Involving the Newly Associated States

In this project special effort will be undertakenimclude the scientists and through them the
other stakeholders of the marine biodiversity regedrom the Newly Associated States in
the network. For this we propose the concept of BERA Ambassadors, well known and
respected scientists who are residents of the N¥®, will actively extend the network in
these countries. Furthermore the '‘Ambassadorstisitiss relevant biodiversity issues at the
Electronic conferences.

The MARBENA electronic conferences
The MARBENA-project will organize a series of fieeconferences on selected themes.

Four electronic conferences will be held beforeheat four European Platform for
Biodiversity Research Strategy (EPBRS - see the PRBiform website at
http://www.bioplatform.info) meetings with the folving objectives:

To raise a dialogue on the themes selected faERERS meetings, involving a wide range of
participants. These themes will be determined ad imo relation to the EU Minister
Conference.

To prepare for the EPBRS meetings through thisodig, involving both the scientific
community and policy makers, specifically:

To identify current understanding on the selechenites.

To identify areas of uncertainty (‘biodiversityanfation needs') on the selected themes.

To make provisional recommendations on researdbd{itersity research needs’) on the
selected themes for subsequent discussion at tBRE&meetings.

To provide background papers for the Platform mestsummarizing current understanding,
areas of uncertainty and recommendations on résearthe selected themes.

E-conference chairs are coupled with the EU presigeand organization of the EPBRS
meeting: in order to reach participants from thiams that host the coming EPBRS meetings
(Spain, Denmark, Greece, UK), the chair of the @eSpe e-conferences is conveyed to a
scientist resident of these countries.

The third of these conferences ran for two weelsnf7 to 20 April 2003. The theme was

“Marine Biodiversity in the Mediterranean and thiagk Sea”. During the second week, the
discussions ran jointly with bioplatform e-confecen on the topics "Biotic resources in a

changing world: science for better governance”.

Each Electronic conference is held in preparatioihn® EPBRS meetings. As such, the results
of this conferences is presented at the EuropeatfioRh for Biodiversity Research Strategy



(EPBRS) meeting under the Greek EU Presidency, wisicheld in Lesvos from 23 to 26
May 2003.

During the conferences, special discussion itenit lvei raised on “Marine Biodiversity
Issues in Newly Associated States”.

One additional e-conference on "The Future of Maiodiversity Research in Europe” will
be organized independently of the platform meetings
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Executive summary — Marine Biodiversity in the Medterranean and
the Black Sea

Christos Arvanitidis and Anastasios Eleftheriou

Institute of Marine Biology of Crete. P.O. Box 2213R-71003 Iraklio. Crete. Greece

A. Presentation of the e-Conference

The e-Conference took place out frofht@ 20" April. The Conference was moderated by the
Institute of Marine Biology of Crete (IMBC), Greeand was hosted by the Flanders Marine
Institute (VLIZ), in Belgium. During the first weelsessions were exclusively focused on
Marine Biodiversity issues, while during the secovekk sessions were running jointly with
those of Bioplatform e-Conference. Five MARBENA siess were introduced and chaired
during the first week, while only one, took placgridg the second week. The remaining 3
sessions were introduced and chaired by Bioplatf@gkmadditional session was created in
order to allow people to deliver messages on issudsch were not included in the
MARBENA e-Conference. Seventy-one participants frd@ Countries delivered 226
messages, in total. Participants were not only fidediterranean Countries but also from
other European ones, as well as from the USA. Téteilsltion of messages to Countries is
shown in Figure 1. Most messages were deliveredubiyors from Italy, Spain, Norway and
the UK.

messages

UsS SN

Figure 1. Pie chart, showing quantitatively thetipgration of each Country to the e-
Conference. IT: Italy; NO: Norway; PT: Portugal; RRomania; Sl: Slovenia; SY: Syria;
UC: Ukraine; SN: Sweden; BE: Belgium; ES: Spain; FrRance; G: Germany; GR: Greece;
IL: Israel.

However, the vast majority of messages have origthrom Mediterranean participants, a
fact indicating that people around the region avara of the Biodiversity issues which they
want to communicate to the broader scientific ancke

The distribution of the messages to the sessiotiseoConference is given in Figure 2. Most
messages delivered during the first week were fatysimarily on sessions 1, 3, 4, and 5,
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while a substantial number of messages were deliver a special session created over the
duration of the Conference in order to initiate grah discussion and synthesis issues.

45
40

351
30
257
20
15
10 l

51

T T T T T T -\ T -\ 1

Session Session Session Session Sesion Session Session Session SessionSession
1 2 3 4 5 6 7 8 9 10

Figure 2. Distribution of messages to the varimss®ons of the e-Conference.

In the following sections, the concluding remarkgach session are presented.

B. Session 1: Historical and contemporary perspectes concerning species composition,
their distribution and general trends of their abundance over time. Phytoplankton,
zooplankton and benthos, chaired by Ferdinando Boer

Challenging messages stimulated a very viable g#son on the theme, which continued for
several days. Four major conclusions can be drasn this session:

The Mediterranean and Black Sea appear to be thest, in terms of species diversity,
European region. This high diversity richness iglatted primarily to the eventful geological
history and to the large variety of habitats présethe region.

Changes in Marine Biodiversity of the region hawi documented in many parts of the
Mediterranean and are attributable both to natyhEnomena, global change and
anthropogenic activities.

Research has shown that changes in Biodiversity wadlyaffect the ecosystem functioning,
even in the case of invasions by a single spewiitls,important consequences both to nature
and society.

Mediterranean and Black Seas provide a unique d&ppity to launch large Research
Projects, targeted to patterns and processes, \affiett the entire biosphere.

C. Session 2: Historical and contemporary perspecteés concerning species composition,
their distribution and general trends of their abundance over time. Fish and
commercially exploited invertebrates, chaired by Fancesco Sarda.

A significant number of messages were devoted itosssion, which ended pointing at the
following key-issues:

Mediterranean fisheries are characterised by higgrsity in terms of catch composition and
the structure of the fisheries sector.
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Lack of reliability of time series data seems taabiaajor impediment when results on natural
variability of populations are required. Some dé&@yever, can yield valuable information

on the ecology of the target species.

Invasive species can easily be established popofatin the region being facilitated by

fisheries activities, which tend to be fishing-detiwe-food-web thus leaving more space for
the invading species.

It is widely accepted that only under an Ecosysbarsed Fisheries Management (EBFM)
both conservation and management priorities whiee a high level of integration.

D. Session 3: Historical and contemporary perspestés concerning species composition,
their distribution and general trends of their abundance over time. Identification of "hot
spots" of species/habitat diversity and productiviy, chaired by John Gray.

Four stimulating questions created a long discusgiointing at the following:

Although the idea of the hot-spot areas providgea framework to set priorities for marine
biodiversity, nevertheless, it is very difficult tdefine marine hot-spots. The major
impediments which were mentioned that a substastgntific effort on basic biological,
ecological and evolutionary studies are lacking #rad our estimates of species richness are
still far from being considered as reliable. Aduliially, when we attempt to estimate species
richness, we often neglect the historic (evolutighaspects.

No scientific data exist so far to support or rejge diversity-productivity model, in the
region.

The concept of conservation key species, which playmportant role to the ecosystem may
still provide a tool in conservation of marine hiefsity.

Although habitat conservation may assist biodivgrstonservation, ecological and
evolutionary processes must be taken into account.

E. Session 4: Identification of the critical information gaps - Information gaps for
important fish and invertebrates resources and impet of introduced and/or immigrant
species; information gaps on species/area relatidnps in the Mediterranean and the
Black Sea; information gaps concerning important haitats in different geographic
regions, chaired by Roberto Danovaro.

Participants to the discussions on this sessiorbeaiegarded as documentation-providers, in
order to conclude the following:

Although considered as one of the best-studied aletlee world, there are still major gaps to
be covered in the field of Biodiversity of the Memranean and Black Sea. This means that
scientists are not able to translate their scieniifformation into precise conclusions and
guidelines to support adequate political decisions.

We still need more information on variability ofodiiversity at different scales (from local
and meso-scale, to seascape scale). We also néest toypotheses at these scales such as
whether the local species pools are random sarfipl@sthe regional species pools.

There is still limited knowledge on the role of gioal processes in the development and
maintenance of biodiversity. The identification siitable locations for the study of the
physical processes that control marine biodiversitigh as the straits of Messina, constitutes
a major gap to this end.

Cross-nation effort to establish baseline infororatior assessing historical trends in marine
biodiversity, is also needed. Archaeology wouldabmodel approach to study the long-term
biodiversity trends.

The effects of anthropogenic impacts (eutrophicatienvironmental stressors and micro
pollutants) on both structural and functional aspe@d biodiversity are of particular interest
for the Mediterranean Sea. This is because thet®dtedihean is subjected to a high degree of
human activities, leading to an ever increasingtgé coastal expansion in development. We
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need accurate methods and tools to detect thesgehat the regional, coastal and national
scales. The potential of recently developed rebseéigids in the marine science, such as
microbial-molecular parameters and the trophic threhould be tested. The development of
indices integrating both ecological and social ealare urgently needed.

A huge gap still exists in the coupling of claski@ad molecular techniques in the study of
biodiversity. Classical taxonomy could benefit frahe recently developed molecular and
genetic techniques, which would allow for testingdtheses already in place. For instance,
extracellular DNA may potentially represent a researof genes contributing to misleading
the actual diversity of prokaryotes.

F. Session 5: The unknowable - Identification of th drivers of change - Potential drivers
of change to marine resources in the Mediterranearand Black Sea; prediction and
mitigation schemes, chaired by Carlos Duarte.

During this session, it has been shown that:

Major changes in marine biodiversity in the Medi@ean following large changes in sea
level over geological time scales, as well as dtaiphic perturbations, have been
documented.

Human pressure has been identified as a new, ggodiiver of biodiversity change in the
Mediterranean and Black Seas in the past two nillen

The potential of amplification of the impacts ointhte change on marine biodiversity in the
semi-closed Mediterranean and Black Seas, andkéky kearlier changes in biodiversity in
comparison with other Seas, should be studied.

Scientists have to spend more time and effort deioto communicate major issues to society,
at large.

G. Session 6: Does marine biodiversity really matt8 How could change represent value
in Marine Biodiversity; what can we do to find out more about what is unknown, at
present; what might be the consequences and the t®f not knowing chaired by
Anastasios Eleftheriou.

Discussions have been stimulated by three fundahguéstions:

What is the value of change in Marine Biodiversity®vo-level approach has been proposed
in order to answer this question: i) to start timgkof how much we can profit from the
existence of a species or of a habitat or landsirapase we do have the relevant information
(otherwise we should do more research; ii) to stadking the “classical” market
investigation by creating adequate questionnaitesvas also proposed that the case of
Lessepsian migrants might be a good example td staluating changes in Marine
Biodiversity: the inflow of species can be judgesl @ositive, since an ecological semi-
vacuum began to be filled, increasing diversity alst economic yields.

What can we do in order to know the presently umka® This can be a three-level
procedure: a) to identify and map community tyes] related habitats; b) to try to answer
the question: how many species are there in them@g) to try to answer specific questions
at the genetic-level, concerning the viability adpplations and the distribution limits of
invasive species.

What are the consequences and costs of not knowimg® argued that the cost of not being
able to explain means there are economic consegsieratised by the fact that management
is based on ignorance.

Another issue, which emerged later on during teiss®n, was that we should address the
root causes of biodiversity loss. As growth, ratthem poverty was identified as one of the
root causes, it was asked whether it is possibleséothe collective knowledge of our world
civilization to persuade our society, our polititsaand our multi-national corporations to
embrace sustainability, rather than growth, asad?ydhe responses included the following: i)

15



we must change many human values, attitudes andvimehs that tend to reduce
biodiversity; ii) research on the drivers and poess of biodiversity should be integrated with
the core monitoring programme to create much mben ta network — a biodiversity
monitoring and research observatory system; iigvjgled that the environment has a
“hierarchical spatio-temporal organization” thei®e an urgent need for complementary
methods and procedures for economic valuation wirabresources and services.

I. Session 7: Science for better governance (joisession with Bioplatform).

The discussion was initialised by the central qoasthow does science contribute to
governance in day-to-day exchanges, given thatyatakers work on a different time scale
from scientists.

It was argued that policy-makers are usually forgedo making "quick and dirty" partial
solutions, perhaps based only on very shaky séieotiservations. Biodiversity scientists, on
the other hand, typically work to the rhythm of tivahnual funding and project cycles.

The dilemma of scientists who are being asked fivice by managers, was finally asked:
should they respond by providing the “best prattsmenario associated with doubts, guesses
and schedule of work for a better-substantiatesvansor should they simply reply that they
cannot provide advice in the absence of data?

Consultancy by adhoc groups of scientists workimghie field was proposed as one of the
potential approaches that would improve the “beasiciice” scenario. Working in close
collaboration and sharing responsibility jointly bgientists and politicians was proposed as
another approach to improve the above scenario.

A few scientists argued that scientists shouldt of all, be honest. Others said that if we are
to speak of "good" governance, this tendency shbaldounter-balanced by some long-term,
strategic decision making, that opens visions ilicpa@and maybe in biodiversity too. It was
also put forward that “best practice” manuals migbit be effective.

Changes in the European Union policy-level, suchaado replace the “primitive” way of
burning oil for energy production by other techmgbally more advanced solutions (e.g.
hydrogen reactors); b) to replace the “aggressarghropocentric economic attitude by a
“peaceful” environmentally benign economy, werealaggested.

J. Session 8: Biotic resources: from exploitationot innovation and local development
(joint session with Bioplatform).

The only message delivered to this Session fronMiene Biodiversity section documented
important changes in age structure, growth, pradacmortality, average age and life span,
as well as incidents of mass mortality of the comuiadly exploited species Mytilus
galloprovincialis, which have lead to the cessatibthe exploitation activities, within the last
forty years.

K. General discussion — Synthesis: special sessionthe MARBENA e-Conference.

Discussions during this session can be categoinsttulee themes:

Additional information given for the Mediterranelfarine Biodiversity, concerning the areas
where a relatively low degree of scientific effbes been spent.

Recently developed disciplines in Marine Biodivrsisuch as the relation between
Biodiversity and Ecosystem Functioning, through tlezelopment of a new generation of
scientists skilled in various methods and techrsque

A debate, which started with the question as totldrewe can provide answers to important
questions, as those posed by the chairmen of thée@mce with a certain degree of certainty
or whether we should stay at the “single-hypothésssing” looking for answers with more
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scientific rigour. It was argued that many benefitsuld come from the development of
theory and experimentation;

GENERAL CONCLUSION

The general conclusion of this e-Conference, aggadefrom the lengthy discussions carried
out over the sessions, is the clear need for anrellabProject, which would serve both
networking and monitoring activities, as well adedhg a viable interface with socio-
economic systems.

There are many reasons to support the aspect thdtté&vkanean and Black Seas offer a
unigue model region for this kind of research:

The Mediterranean is the “cultural basin”, in whisbme of the oldest marine
biodiversity centres have been established;

It is probably the best-studied sea in the world;

There is a strong nutrient gradient, from weshmdast;

There are strong anthropogenic impacts, often tiaguin strong environmental
problems;

w) W W w

A much faster response of the Mediterranean botdimatic change has been observed.
The Mediterranean constitutes a natural laboratdrgre many aspects of biodiversity can be
observed and tested.
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The known: Historical and contemporary perspectivesoncerning
species composition, their distribution and generairends of their
abundance over time. Phytoplankton, zooplankton antbenthos.

Ferdinando Boero

Universita di Lecce: Dipartimento di Biologia: Siaze di Biologia Marina. Via Prov. Le
Lecce-Monteroni. 73100 Lecce. Italy

The introduction to the forum asked for insightd@ome data too) on the history of plankton
and benthos in the Mediterranean and the Black teage if there is enough ground to
identify trends in these compartments. The disomsaient on along several trajectories:

Alien species and Lessepsian migration: a questigemantics?

There has been a hot debate about this, with DowclRoning that Lessepsian Migrants are
not aliens and Bella Galil (and F. Boero) claimihgt they are. Por explained his point of
view: Lessepsian migrants simply widened theirrifigtion taking advantage of a newly
opened passage and arrived to the Mediterraneanviiedheir own resources. True aliens
arrive at new locations from disconnected geogiaglareas and it is human action to bring
them there, either intentionally (with aquacultucg) unintentionally (with ballast waters,
fouling, etc.). This distinction is subtle (Franre@onhomme called it Jesuitical), it has surely
some merit but, as remarked by Bella Galil: mannepethe connection, and some of the
species became a serious nuisance to ecosystertiofung, like Rhopilema nomadica, a
large jellyfish that swarms regularly in the Eastbtediterranean. Maybe it is not as harmful
as Mnemiopsis in the Black Sea, but it has surejyeat impact on coastal communities (and
economies). CIESM (the International Commission tlee Scientific Exploration of the
Mediterranean Sea) has launched an Atlas on thdicEspecies in the Mediterranean
(downloadable at )sand included both species that arrived via Suelz a
Gibraltar and species that arrived with a moreadireiman intervention. CIESM dedicated
two workshops to topics treated in the present Mfprione on Gelatinous plankton
( p@&nd one on ship-introduced alien organisms in
the Mediterranean and Black seas/ ndf This
witnesses the importance that the Mediterraneansfic community is giving to the change
that is going on in the basin due to the arrivaspécies that were not recorded since about 50
years ago. It is the fastest changing large ecesysif the world, in terms of biodiversity
composition, and the liveliness of the debate seHan a tremendous amount of records. Por
also recalled the availability of collections thae still to be studied. Lack of taxonomic
expertise and of basic approaches in general, iiscarrent lament in these forums on
biodiversity and calls for serious measures at ge@a level, as remarked by Emil Olafsson.

A W-E diversity gradient in the Mediterranean?

Christos Arvanitidis reported on the widely recegu decrease in biodiversity from Gibraltar
to the East coast of the Mediterranean. Dov Poe@d@dquestion about the presence of dwarf
populations in the Eastern Mediterranean, repribgdNina Shurova, and Anastasios
Eleftheriou. Recent papers seem to confirm suamd&reDuring the discussion, it has been
argued that, maybe, the Eastern Mediterranean bhasev conditions than the rest of the
basin and that, after the Messinian crisis andebelonisation of the newly formed sea from
Gibraltar, it did not receive enough species thatentolerant to its climatic conditions on that
extreme corner. The opening of Suez might have eppem door for species that were
preadapted to these conditions, filling an ecolalgimcuum. This might give some ground to
what Por is arguing: the arrival of species from Red Sea through the Suez Canal has also
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positive implications, as remarked also by Lydiadgiades. Whatever the judgement on the
value of such arrivals, and on the names we gigmtfaliens, migrants, immigrants, exotics),
the change is undoubtedly going on and, maybegthdient of decreasing biodiversity from
West to East will disappear (?). Bella Galil repdrton the deep sea fauna of the Levant
basin: “The evidence that the strictly epipeladiecostomate fauna is not impoverished in
terms of species richness underscores the impertahdhe sills and/or the Quaternary
dysoxic and anoxic extinctions in determining tharacter of the deep bottom-living fauna.
The recent findings suggest that the Levantineybaththos is composed of self-sustaining
populations of opportunistic, eurybathic specieat thave settled there following the last
sapropelic event.”

The Adriatic Sea

Serena Umani, Vesna Flander Putrle and F. Boeiustged about changes in the Adriatic
plankton and benthos. In the last 20 years, in ltlagin, we witnessed jellyfish blooms (by
Pelagia noctiluca), red tides (by several specieBinoflagellates), mucilages (probably by
bacteria), the disappearance of commercial bivabhesintroduction of Tapes philippinarum,
and thaliacean blooms. This long list of episodiergs might be linked by causal ties that,
however, cannot be experimentally tested. Eaclodpisnight be subjected to observations,
measurements and even experiments, but the histerythe long term can be only guessed
and there is almost no way to test if the recorsvn of a sequence of cause and effect is
reasonable. S. Umani set a nice stage, indicatimgthe Adriatic is an ideal arena to study
community change, due to its simplicity (in respéotthe rest of the basin) and its
circumscribed physical conditions. From one sids ih a good reason to use it as a model,
but the other side of the coin is that the “modeltnore similar to the Baltic than to the rest
of the Mediterranean Sea (especially in the veryf @fi Trieste). This is a further
demonstration of the richness of microclimates tae available in the Mediterranean,
ranging from a situation that is similar to a Nerth Sea in the Adriatic to an almost tropical
sea in the Eastern basin! The reservoir of Meditezan biodiversity is spreading along a
whole spectrum of environmental conditions.

Episodic events as drivers of biodiversity change

Roberto Danovaro suggested that episodic eventh, asithe deep sea transient that affected
the Eastern basin recently, with a drop in tempeeatmight be the trigger for a change in
nematode (and possibly other) diversity, favourihg entrance of Atlantic species in the
Mediterranean Sea. This specific example, coupl@t the dramatic change due to the
opening of the Suez canal and Lessepsian migragioggests that biodiversity can respond
very quickly to changes in environmental conditioifie ecological explanation of the
distribution of organisms (as opposed to the hisabione, invoking drivers over geological
time scales) has undoubtedly some merits, espgdiathe sea. Martin Attrill warned about
short time series as a way to detect changes divigisity even though, as remarked by
Danovaro, changes can occur at every time scale.

History and chronicle

Is there a theoretical framework to interpret biedsity change? F. Boero proposed chaos
theory, not as a way of mathematically modellingigen situation (as implied by George
Triantafyllou), but as a way of looking at the wbrlChaos theory envisages a deterministic
relationship along the time arrow, so that the &v@fi the past determine the events of the
future. This is simply history. Is it possible toedict history? Our experience in complex
systems (described in an openly sarcastic way by\WWiatt) is not constellated by successful
predictions! Chaotic systems are indeed deternmnistit they are also extremely sensitive to
initial conditions, so that a slight change in someéable can have great repercussions in the
structure and function of the system. Function, énsv, can be some sort of attractor that
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forces the system to maintain a given structure fuoe attractor, once identified and
described, can be equalled to a scenario withat gaege of indetermination. In other words,
we can only perform weak predictions, since we oawonsider all the apparently irrelevant
variables that, at a certain moment, might becoemrg important in redirecting the fate of an
ecosystem or a community. One of these apparengligvant variables might be the presence
of a tiny gelatinous alien predator in an almostsetl basin. The ctenophore Mnemiopsis
arrived at the Black sea by pure chance, and, trae, it developed massive populations
that had a strong impact on the functioning of sistem. When everything looked on the
verge of total impairment, another ctenophore edjand it started to feed on Mnemiopsis,
strongly reducing its impact. Neither the arrivahd the success) of the first ctenophore nor
the role played by the second one would have beedigted by any model. Chaos theory
implies that an apparently stable situation midtift <0 another state in a very short time
window. This means that regularities do not tellhusch and that the irregularities might be
the real drivers of change. This reinforces whatdaro claimed. A time series that, by pure
chance, does not consider a variable that can lportamt for just a short time (like
temperature in the deep sea, where it is considirdze constant) will not tell us much,
whereas a lucky measurement of the right variabléha right time might explain a lot!
Arvanitidis (and also Boero) recalled the imporgnaf natural history, (taken as the
description of organisms and systems — hence tawghand ecology (perceived as the study
of interactions among species and their environg)eiatural history is the attractor of the
system, and it is its knowledge that provides tisggiht to perform proper modelling, leading
to unavoidably weak predictions.

Life cycles

Tim Wyatt reported on the life cycle of a dinofldgee (Alexandrium) in a very original way,
showing how a life cycle forces us to disregardcemts such as plankton and benthos, since
many organisms shift from one domain to the othke only way to grasp the mechanisms of
biodiversity functioning is to break the nicely gaged concepts that we built for ease of
analysis (and modelling and experimentation) andeatify the links among compartments.
This will lead to a “vicious” (a word used by Wyaib label his favourite organism)
complexity that will challenge our power of undarsding, but this is the way the world is,
and we cannot pretend that it is simpler just beeatherwise we do not understand it.

The Black Sea

Marius Skolka and Nikolai Berlinsky provided exhiwes data on the change in biodiversity

that is going on in the Black Sea and that is besvgaled by the GloBallast programme. The
Black Sea is not only going through a Mediterratiiga but is also receiving a tremendous
traffic of oil tankers that download their ballagaters there and take oil in. Mnemiopsis and
Beroe are only the tip of the iceberg, the amodrthange that is going on in biodiversity

composition (and presumably in ecosystem functignis astonishing.

Conclusion

The Mediterranean is the richest sea of Europerimg of biodiversity. The history in the
Mediterranean is very complex, shifting from oneam (the Pacific) to another (the Atlantic)
after a period of deep crisis (the Messinian crisis species composition changed a lot in the
past and is rapidly changing even now, due to ¢lpbanomena (such as global warming), to
local natural phenomena (like the deep sea transterindirect human action (the opening of
the Suez Canal), and to direct human action, eiihtentional (the introduction of new
species for repopulation and aquaculture) or untideal (fouling and ballast water species).
The Mediterranean has a range of environmental itong that allow the coexistence of
species with much different ecological requiremehtsng very prone to be invaded: all the
events of the past leave, thus, some memory. Comoirrgcent times, the arrival of some
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species, like gelatinous predators, shows thahglesinew species can change dramatically
the functioning of a large ecosystem. The impactnefv species cannot be predicted:
Mnemiopsis is a harmless blob of jelly along thsteaast of the United States, whereas it is
a disaster in the Black Seal!

Some seas, due to their poverty in biodiversitye dhe illusion that the biosphere is based on
a few important species and that the rest of b&dity is simply “noise” that can be
disregarded with no impairment of our understandiffte Mediterranean is there to falsify
the generality of this assumption. Biodiversity teet, and there are no a priori
“unimportant” species. This new attitude, basedttfwrough knowledge of natural history,
can only stem at places where these processeerevident: The Mediterranean Sea, and
the connected Black Sea, are a miniature ocearsiengole that is perfect for the study of
complexity, not due to its simplicity (as it paradmlly happens while taking other basins as
a paradigm of marine systems) but just to its .. miexity!

The high biodiversity and the high rate of changghe Mediterranean Sea, both in structure
and in function, provide a unique opportunity torlah vast and coordinated research projects
aimed at the understanding of phenomena that, dioweer pace, are affecting the whole
biosphere. Knowing the history of a system, idegmid the trends of its change and the most
sensitive zones to change (and also the periodstefise change) is the basis to perform
proper management or, at least, to understancetfs®ns that led to given situations.
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The known: Historical and contemporary perspectivesoncerning
species composition, their distribution and generairends of their
abundance over time. Fish and commercially exploiteinvertebrates

Francesco Sarda

Instituto de Ciencias del Mar (CMIMA-CSIC): Departent de Recursos Marins Renovables
Passeig Marvtim de la Barceloneta, 37-49. 08008dana. Spain

List of participants:

Introduction. F. Sarda

Biodiversity and fisheries. Dr. G. Tserpes
Some reflexions. D. Lloris

Slovene landings and effort data. B. Marceta
Response to F. Sarda. T. Wyatt

The true on fleets. F. Sarda

The importance of biodiversity conservation. S. dlad
Comments. B. Mackenzie

Time to embark on Black Sea. W. Appeltans
The role of the EBMF. F. Andaloro

Ecosystem management. J. Gray

Response to J. Gray. E. Mostarda

Ecosystem management. W. Silver
Ecosystemic approach to fisheries. F. Andaloro
Ecosystem-based fisheries. F. Boero
Gelatinous zooplancton. W. Silver
Invertebrates. D. Del Piero

Elucidating my message. D. Del Piero

We have had a interesting interchange of ideassantk discussions that answered to the
provocative aspects presented in the introductiéere, | will intend to put the more
important opinions we had during the e-conferencgered by themes.

i) Mediterranean fisheries are characterised b ligersity in terms of catch composition
and the structure of the fisheries sector. Tradiily, most of the fishing activities are
concentrated along the narrow continental shelftaeccommercial catches are composed of
even more than 100 species. Generally, due to ddcdystematic data collection from the
fisheries sector, formal stock assessment studadaaking or they have a high degree of
uncertainty. However, it is generally accepted timatst stocks are heavily and even over-
exploited by any criterion. Fishing puts pressumethe marine community and as it
intensifies, a progressive disappearance of thgetaindividuals from the catches is
happening, with finally a remain of one or two yeelasses. This “fishing-down”
phenomenon is common for several Mediterraneamiffiss, mainly bottom trawl and static-
net ones, targeting demersal species. Apart frartdfget species, fishing often reduces the
abundance of non-target ones, either through treetdiemoval of individuals (by-catches or
discards) or indirectly by altering food chainsth@ugh it is clear that fishing activities have
a serious impact on the biodiversity in the Med#eean, particularly concerning coastal
ecosystems, it is difficult to quantify such an ep as these ecosystems are also affected by
other non-fishing activities. Activities that caukabitat erosion and, consequently, affect
biodiversity. Furthermore, the lack of reliablehiesy statistics and the limited international
co-operation, in terms of scientific surveys in #@ea, make the extensive assessment of
fishing effects on biodiversity even more difficult
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i) Critical comments about this pessimism supppleetidea that most fishery records, and not
just in the Mediterranean, are not collected foerstific purposes, but usually for economical
goals. Nevertheless, some records can yield vauafilrmation on the ecology of the target
species. Especially those time series that compeseral centuries. Their analysis reveals
approx 100 year and 20 year signals which accamimbre than 50% of the variance and
which are sychronous over the whole western Meditean. Higher frequency variation is
sychronous at smaller spatial scales. There is silmo possibility that the low frequency
signals are generated by economic or historicahtsyeand more likely the reverse is true.
This kind of analysis provides the evidence we needescribe the natural variability of
populations as distinct from that induced by explion

iii) On the other hand, invasive species are atsportant because these species can move
among areas and along the Mediterranean. Howewtrpmly commercial, but also non
commercial species must be considered in this ggritecause any species can disturb the
communities and modify its biodiversity dramatigalln addition, fishing activities can
contribute to the drain of organisms, leaving bdhan empty space that later will be
occupied by others. With respect to other subj#wis struggle, | wanted to point out some
general considerations: The advances and backwartements of the organisms in the
Mediterranean river basin have always existed.nMestigate the causes, it is necessary to
look for them in the geologic and climatic changfest have occurred from remote times to
the present time. Their effects on the organismssidered like native in a time interval, in
fact are repeatingly occuring, long before we whege for documenting them.

iv) Under an Ecosystem-based Fisheries Managera®HN]), both concepts of conservation
and management achieve a high level of integratimreasing evidence and awareness of
the shifting baseline effect and irreversible estesy changes point to deep structural and
functional changes affecting ecosystems, even bigorical time-scales. The primacy of
fishing and overfishing as the main factor for ggbsm change constitutes a key aspect.
Fishing and overfishing, though so often being mhest critical factor (through reducing
ecosystem resistance) for further deterioration,vésy often accompanied by other
anthropogenic factors. It is clear that even frorwoaservationist perspective, the adequate
goal could hardly be the restoration of the presjqaristine ecosystems, but the maintenance
or rebuilding of reasonably healthy exploited estemns from a structural and functional
point of view, compatible with the maximum conseiwa of biodiversity. The same goals
should also be shared under a fisheries managgreesgective. Any real attempt to develop
a precautionary ecosystem-based fisheries managemagime would seek to maximise
ecosystem resistance and resilience as well aptimise the return from the fishery or
fisheries being managed. In this regard, it is sutgul that resistance in degraded ecosystems
is somewhat supported by varying levels of redungan the functionality of different
species, pointing to the need to maintain and eseghdiodiversity and to increase resistance
against ecosystem collapses. This latter principla@lso valid for maintaining keystone
species. Keystone species — crucial to keep thetibumal and structural integrity of
ecosystems - can be extremely difficult to ident#nd even more important is the fact that
they can get replaced by others with some timecasystems are complex and evolving
entities. With this premise in mind, it is evidetiiat conserving biodiversity (including
functional population levels of the different spe)iis not only a conservation objective but
also a first order objective for fisheries manageimender an EBFM framework. The
resolution of the declared crisis of the Meditee@m fisheries needs to pass through the
maintenance of biodiversity and the conservatiomesburces. The only way to obtain this
result is to apply as soon as possible the ecasyisésed management principles to fisheries.
Notwithstanding the importance of EBMF is highly mmasised by the Reykjavik
Declaration, we can observe a strong resistanceadapting this approach by the
Mediterranean fisheries policies and research.obigi, the ecosystem approach can produce
impressive improvements in the understanding obgstem processes and conservation of
biodiversity, it has, however, to take into accouetv types of information. Some of the
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information is available within the establishedlbgcal fisheries research and regularly used
in the management of several important fish stodkdditional information, including
information on changes in the marine ecosysteman@xplanation of these changes are,
however, important in order to ensure that decsioegarding management measures are
consistent with the complex dynamics of the ecasystin a long term perspective. Improved
co-ordination and co-operation between national artdrnational research institutes is
imperative in this respect. Monitoring the ocearviemment has important short-term
implications for controlling the adverse effectshmiman activities. However, there is also a
long-term purpose in registering changes takingeplaver decades or longer periods. Such
long-term monitoring is essential in order to sepathuman influence from natural cyclical
phenomena or distinct trends in the changes ofrthgne environment, that may run over
many decades or even centuries. Without that $dkhawledge, managerial measures may
be in vain, or have little positive effect on ohss changes.

Conclusion

Biodiversity, however, is an important issue nolydo protected resources and habitat, but
also to achieve sustainable fisheries. While mdriji@effects of fisheries on the biodiversity
are obvious, evidence is lacking for drastic eHdbiat can be produced on the time scale of
decades. Those include changes in genetic andsteosyiversity from levels that have been
achieved over million of years through natural siéde. Unfortunately, traditional centralized
approaches to the management of fisheries are Imalys capable to control the fishing
pressure. New approaches that would include estabént of closed seasons and reserves,
and the ban of environment-damaging fishing metha@seloped and enforced with the
involvement and responsibility of fishing commuegiare needed.

It is important that we look at long time periodchuse the short data sets we have, makes it
very hard to resolve causes of changes in abundamtelistribution since they have wide
sources of error due to many factors that are cpivg Longer data sets can aid in resolving
this. In addition, many of the factors that affish abundance also vary at long time scales
and we need long time series to have any hopetetiieg them

The resolution of the declared crisis of the Mead#rean fisheries needs to pass through the
maintenance of biodiversity and the conservatiomesburces. The only way to obtain this
result is to apply as soon as possible the ecasyisésed management principles to fisheries.
Notwithstanding the importance of EBMF is highly mmsised by the Reykjavik
Declaration, we can observe a strong resistanceadapting this approach by the
Mediterranean fisheries policies and research. Eoeesystem approach can produce
impressive improvements in the understanding obgstem processes and conservation of
biodiversity, although it has to take into accouetv types of information. Some of this
information is available within the establishedlbgcal fisheries research and regularly used
in the management of several important fish stodkdditional information, including
information on changes in the marine ecosysteman@xplanation of these changes are,
however, important in order to ensure that decsioegarding management measures are
consistent with the complex dynamics of the ecasystin a long term perspective. Improved
co-ordination and co-operation between national artdrnational research institutes is
imperative in this respect. Monitoring the ocearviemment has important short-term
implications for controlling the adverse effectshmiman activities. However, there is also a
long-term purpose in registering changes takingeplaver decades or longer periods. Such
long-term monitoring is essential in order to sepathuman influence from natural cyclical
phenomena or distinct trends in the changes ofrthgne environment, that may run over
many decades or even centuries.
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Historical and contemporary perspectives concerningpecies
composition, their distribution and general trendsof their abundance
over time. ldentification of "hot spots" of specieghabitat diversity
and productivity

John Gray

University of Oslo: Biological Institute. PO Box @4 Blindern. Blindernveien 31. 0316 Oslo.
Norway

John Gray raised the point that the idea that @are identify "hot-spots" of high species
richness and thereby better conserve diversity daone Myers et al. (2000 biodiversity and
hotspots for conservation priorities (Nature 403:858) and concentrated exclusively on
terrestrial systems. In this paper Myers identifgfs hot spots based on two main criteria
species endemism and the degree of threat. Thevéagaon vascular plants, birds, mammals,
amphibians and reptiles; the major visible taxa Imlaved by conservationist NGOs as a
focus for advertising their agenda. The 25 teri@strot-spots cover mainly tropical areas
such as the Indonesia-Philippines archipelago,iBiest Africa and Mesoamerica, but also
Madagascar, parts of the Mediterranean, New Zeatouthwest Australia and the Cape
Province of S. Africa amongst others. The main arguts used by Myers et al. is that 44% of
all species of vascular plants and 35% of the beste groups are confined to these 25 hot-
spot areas. Thus conservation priorities shoulbdsed in these areas. In a follow up paper
Cincotta et al. (2000) examined the relationshipwben human populations and the
biodiversity hot spots and showed convincingly ttiese hot spot areas were under threat
from human-caused disturbances.

Taking this as a starting point the following psimtere raised for discussion:

Is the hot-spot idea a useful one to set priorifi@s marine biodiversity conservation?
Ferruccio Maltagliati (Dept. of Human and EnvirortarSciences, University of Pisa, Italy)
suggested that it was very difficult to exactlyidefa "marine hot-spot". Thus, a great amount
of work should be still done in the marine envir@amnin terms of basic biological,
ecological and evolutionary studies. He argued ¢imabne hand, we can obtain estimates of
species richness in coastal habitats and thoseftee related to a number of ecological
processes. On the other hand, it should be notdntiore and more species, or species
complexes, or sibling species are being discovanedss most of the invertebrate taxa (e.qg.
see Hutchings & Ponder, Mar Pollut. Bull 46:153-18d@03). So, are the estimates of species
richness reliable?

John Richard Dolan (Oceanographic Observatorygivdhche, France) agreed that the idea
of 'hot spots' may be questionable with regardexy widely dispersed taxa. For example,
Finlay and Fenchel suggest that the species-rishofesee-living marine protists is the same
everywhere. Clearly diversity in terms of speciesmmess is not. John Gray added that recent
data seems to suggest that marine bacteria ance&iate possibly also cosmopolitan so that
there may not be as many species of these taxarles ¢hought. Tim Wyatt (Inst. Of Marine
Science, Vigo, Spain) noted that Jim Carlton makesoint that the smaller a species is, the
more likely it is that it will be considered cosnmipan. Tim was recently informed that the
morphospecies we call Skeletonema costatum magcinhide several different species with
different bloom periods. And the problem might betconfined to small species. Monteiro &
Furness (1998) have shown there are cryptic spefistorm petrels in the Azores. which
occupy the breeding sites at different seasonsllifzinJohn Gray pointed out that Nancy
Knowlton had reviewed sibling species in the maengironment some years ago and with
the wider application of molecular techniques we ldeely to find that many "species" are in
fact complexes. He asked what does this mean irctipah terms for biodiversity
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conservation? Should we be exploring more abouptaryspecies or trying to spend more
effort conserving habitats in areas where theyua@er threat? John argued that it doesn't
matter if we do not know whether there are 5008000 million new species to be found in
the deep sea. They are not under threat but cagesteles are so concentrate our conservation
and research efforts in coastal zones.

Do we know enough about marine species richnestard to make an attempt to identify
marine hot-spots John Gray made the point thatomsidering species richness we often
neglect the historical (evolutionary) aspects. Bigck Sea (and Baltic Sea) are recent and
most estuaries in northern Europe were covered lagigygs in the last ice-age so that
recolonisation from the species pool outside tlasas is slow and still occurring. Ferruccio
Maltagliati pointed out that even during the laktcgation the Mediterranean was connected
with the Atlantic, given that the sill across thiga8 of Gibraltar was estimated to be around
280m depth (Bryden & Kinder, Deep Sea Res, 38:44991). Therefore, the occurrence of a
Pleistocenic diversity pump at Mediterranean lenaist be excluded. Estuaries in the
Mediterranean have followed the recurrent hydroggiokl dynamics of the coasts driven by
the alternance "ice ages/interglacials". A différand, at my knowledge, unknown situation
is that dealing with coastal ponds and lagoons kwhécen subject to more drastic
hydrogeological dynamics. In a final comment Dovr Htsrael) commented with the
Mediterranean fauna there would be a cycle frorrgiacial Senegalian Strombus bubonius
faunas, through present-day type faunas, to Bdkezlca islandica faunas and back again.
These pulses (see also F.D.Por, Systematic Zo&dgg2-78, 1975) would have the short
durations of the glacial fluctuations and therefor@ produce species-level speciation.
However, elements of the super-warm interglaciah&continuously survive in the Eastern
Mediterranean (and perhaps the Pelagian Sea!) eabesome boreal elements survive in the
north of the Balearic Sea and the Adriatic. In ¢éhésefugial areas" an infra-specific
segregation from the parent populations might beadly underway.

Is there a negative relationship between specidmess and productivity as on land where
low productivity regions (e.g. Southwest Austratiad Cape Province) have high species
richness?

Although no-one addressed this issue specificalllyBlvert (Inst. of Marine and Fisheries
Science, Lisbon, Portugal) pointed out that thes@mee of "hot spots" often reflects
environmental conditions that serve as biodiverfsitfories, but it isn't clear that the number
of species has any fundamental meaning. An ardgpelvith thousands of islands will
quickly generate thousands of separate specief toe of these species becomes extinct it
will rapidly be replaced and the invading specigdikely to evolve quickly in the same
direction. Speciation often is the result of slowatsal diffusion in a heterogeneous
environment, which is why there are so many moexigg of snails in the tropics than of
bears in the arctic.

He suggested that we need first of all to condidempossibility that not all species have equal
weight - to me the loss of a rare primate like dh@ngutan is probably a far greater matter
than the loss of an equally rare beetle - and paritze best way to approach biodiversity is
by asking about the marginal value of each spebms, some measure of ecosystem quality
would be changed if the species went extinct (Aedharginal value of some species, like the
Anopheles mosquito, may well be negative).

In reply Martin Attrill argued that loss of pandasuld not have any great knock-on effect
for the ecosystem in which they live, but may h#weir own value (see below). Therefore,
key species to target are those who do have anriergaole to play in their ecosystem yet
are still appealing - a kind of sentinel speciet #l is not well with the ecosystem. Martin
suggested that Posidonia was such a species thatim@ortant in the Mediterranean.
Continuing on this theme Bill Silvert replied theime species are vital to the functioning of
ecosystems, and we should conserve them for thabme Other species are attractive to us
and their presence enhances our quality of lifeesé¢ are commonly referred to as charismatic
species. And we have the political goal of gainpudplic support for ecological goals. One
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way of doing this is to fight for the concept obdiversity and argue that all species need to
be conserved, but this is a pretty crude tool. hentargued against the thesis that the
determination of the "value" of different speciemncbe determined solely by ecological
experiments. There are a lot of factors to be cw@ned, and at some point | think that these
need to be identified and discussed in detail. islglist he suggested was:

* What does it (the species of interest) do?

* How important is this role?

e Can some other species do the same thing?
* Does it have intrinsic value to man?

* Is it aesthetically desirable?

Finally Bill raised the issue of making proper ressessments for the loss of marine species,
a view that was supported by John Gray who felt tiek assessment was a severely
neglected aspect of marine biodiversity studies.

Do we agree that if we conserve the habitat we exesthe species therein so habitat
conservation should be a priority in the marineimmment? Miquel Alcaraz (Inst. of Marine
Sciences, Barcelona) agreed that conservationbifatsiwas the way to conserve species and
pointed out that in terrestrial systems fragmeaiatf habitats was the main cause of species
loss. This view was echoed by Ferruccio Maltagliatho added that conservation of
biodiversity must also take account of the ecolalgend evolutionary processes that have
generated it. So that habitat conservation alorenea enough. In other words, some species
have requirements that cannot be satisfied bydheervation of only one or a few habitats or
biotopes. But, Martin Attrill (University of Plymah, UK) questioned that the same
phenomenon was as important in marine habitat@rblged that in an open system with most
species dispersing as young in the plankton, islanfl habitat are still completely
interconnected and so it could be argued that feegation in the marine environment does
not create ‘islands' in the sense that we know tlemland. Whilst conceding that
fragmentation of, for example, sea-grass beds redlice available area and increase edge
effects, he questioned that it would really isokecies or populations from others in similar
sea-grass islands and cautioned against extrapplatinservation methods and priorities
from the land into the sea.

However, Alcaraz and Gray counter-argued that thexe strong recent evidence that even
species that appeared to be adapted for widespliepdrsal did not in fact do so. Data on
barnacle and fish larvae showed much more limitegpedision patterns than one might
predict.

Raising a new topic Dov Por argued that we shougd 6f all deal with the "Blank spots",
areas that are insufficiently known such as Thadteh Sea, or the Syrte Sea in south-central
Mediterranean. In reply Martin Attrill suggestedtiihe danger is the gaps will never be truly
filled in, or by the time they are it is too lat protect vulnerable known systems. Can we
ever know much about the deep ocean, includingsasé¢éhe Mediterranean? He concluded
that due to the way pressures on marine systemsnareasing procrastination is not an
option!

There was also an interesting side-debate on thiegical impacts of aquaculture, but this
had little relevance to the main topic biodiversifithe Mediterranean and Black Seas!
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The unknown: Identification of the critical informa tion gaps -
Information gaps for important fish and invertebrat es resources and
impact of introduced and/or immigrant species; infemation gaps on

species/area relationships in the Mediterranean anthe Black Sea;
information gaps concerning important habitats in dfferent
geographic regions

Roberto Danovaro

Polytechnic University of Marche: Faculty of SciescDepartment of Marine Sciences. Via
Brecce Bianche. 60131 Ancona. Italy

Problems and gaps in the knowledge of Mediterraéadfiversity
Why studying gaps in Mediterranean biodiversity?

The Mediterranean Basin is the largest of the werive Mediterranean-climate regions,
stretching east to west from Portugal to Jordanramth to south from northern Italy to the
Canary Islands. Surrounding the Mediterranean Ska, hotspot's 2,362,000 square
kilometres, including countries (e.g., ltaly, Spdinance, Greece, Israel), is rich of scientific
history on the relationships between humans ande¢be

The Mediterranean Sea is a potential example f@axaellent study system. There are several
attributes of the Mediterranean Sea, not the lefasthich is its attraction to all mankind, that
make it the perfect site for conducting both lasgale and small scale research projects in the
field of biodiversity. In this regard Rachel Nolpeinted out that the Mediterranean Sea
should be considered as an optimal model study feitemarine biodiversity due to its
concentration of the overall characteristics (hunmepulation, non point source inputs,
response to climate-related warming and trends, impdrtance to a wealth of societies).

The Mediterranean is the “cultural basin” where fingt experts of biodiversity were born
(e.g., the Zoological station of Naples, Banyulstsier, Villefranche sur mer, the Museum-
laboratory-of the Aquarium of Monaco, Barcelonadr Buch historical reasons and for the
scientific effort provided into the study of the nim@ species, the Mediterranean could be the
best-studied basin of the world. It is thereforg sorprising the large number of species
encountered (leading to a high species richnesshioiMediterranean region) and the high
percentage of endemism.

Because of its long history and strong anthropagemipacts, the Mediterranean often
anticipated environmental problems (e.g., eutragtfoa, mucilage, impact of fish farming
known since Romans’ Empire), which appeared inrotveeld’ seas decades if not centuries
later. For example, the Mediterranean is well knden the presence of strong nutrient
gradients. Such gradient of trophic conditions jimal for testing the hypothesis of a
trophodynamic control of biodiversity.

The Mediterranean Sea is also a good example syfstermddressing a variety of issues,
including the role of temperature in controllingodhiversity and life strategies of marine
organisms (as the Mediterranean is a warm seanaperate latitudes, where deep-sea
temperature is always above 12.8°C). The much rfasgponse of the Mediterranean to
climate change, make this system as a model fastigating biodiversity response to direct
and indirect effects of temperature changes.
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1. Overall gaps of knowledge on Mediterranean iedity. We still do not have sufficient
information for defining the “big picture” of thergblems and implications of biodiversity
conservation in the Mediterranean. This makes evitiet our knowledge of Mediterranean
marine biodiversity has a very "limited value", bese we are not able to translate our
scientific information into precise indications agdidelines to support adequate political
decisions. Is this because we did not investigatgima biodiversity in the right way?
Simonetta Fraschetti suggested that such “limiedde’ of our knowledge of Mediterranean
biodiversity can be interpreted in two ways. Thistfaspect is certainly linked to a problem of
translation from science to opinion and policy nrakignore than 60 Marine Protected Areas
have been established in the Mediterranean witreowt detailed knowledge of the
distribution of population, assemblages and habitatbe protected). Secondly there is a
matter of approach: the effectiveness of existirgdd has been often evaluated without the
use of sound experimental designs with the conseguinat for most of them we still do not
know if they work or not. Simonetta Fraschetti gtsmnted out that the North Sea has been
studied as extensively as the Mediterranean Sed (amybe since longer adopting
gquantitative methods and sound experimental desigos is far from having the same
richness of the Mediterranean area. However, Johy Guggested to take account of the age
of the Mediterranean and North Sea in an evolutiprnantext. The North Sea was land just
10,000 years ago and is shallow with fairly unifsediment types. So it is not surprising that
it has low richness. On the Norwegian continentalfswe have 2,500 species in soft
sediments and probably 5,000 in total. There isretuction in number of species to the
Barents Sea, which is species rich. The Meditemarshould be more species rich due to it
having been relatively undisturbed by ice agewadtld be nice to have comparative studies
to compare richness and molecular clocks of keymiggns. Ferruccio Maltagliati suggested
that aspects of the evolutionary/historical contiexoked by J. Gray can be found in the
Northern Adriatic Sea, whose age is comparabl&édb ¢f the North Sea. Northern Adriatic,
in fact, was emerged during last ice age due tsdaelevel low stands (about -120m). Thus,
the present day marine communities of that aregimated from re-colonisation from the
south. It would be interesting, as suggested by, to compare richness and molecular
clocks of key organisms from the Mediterranean &fwith Sea, also including North
Mediterranean samples.

The Mediterranean sea suffers of a major lack fafrimation especially on global deep-sea
biodiversity. There are just few studies that flgpecific programmes and cover only few
taxa on small spatial scales. This also refleadabk of adequate financial support for deep-
sea investigations.

Nelly Sergeeva summarised the knowledge on bicsityein the bottom sediments bathyal
and bathypelagial of the Black Sea. From the moneéribunding the hydrogen sulphide
zone in the Black Sea and up to the present time ¢tonsidered, that its depths are lifeless:
there is no life in the hydrogen sulphide regiorcegt microbial. During entire century
lifelessness of deep hydrogen sulphide zone inkBkea is being accepted by the world
science as an axiom. This played a decisive rothdrplanning of hydrobiological studies in
the Black Sea only to the depths. Inasmuch as bhthgttom sediments as benthic life
biotopes were neglected by hydrobiologists, threeeg were recognised in the Black Sea
depending on the occurrence of different dimengiomad ecological groupings of
zoobenthos. The first, from tide mark to 120-15@epth, is inhabited by macro- (> 1-2
mm), meio- (1-0,1 mm) and microbenthic (< 0,1 mmgamisms. The second, from the 120-
150-m to 250-300-m depth, is occupied by meio-raimobenthos. The third, from the 250—
300-m depth to the greatest depth, is where onlgteba dwell. Investigations of the
deepwater bottom sediments (40 stations) of thekB&ea at a range of 470-2250 m depths
revealed that benthos of the anaerobic zone waglparepresented by usual Black sea
species, characteristic for the shelf zone, antiymrobionts, earlier unknown for the Black
Sea and for science. About 40 species of benthganisms from Ciliata, Nematoda,
Foraminifera, Kinorhyncha, Harpacticoida, Amphippéda&arina and 20 unknown forms of
conditional up to the present time taxonomic belogdiave been found. These organisms
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have so peculiar structure that it impedes theiibation to known types and classes of
invertebrates, therefore, they have been only tieety identified.

The occurrence of the same taxa over the wide depifpe and in different locations of the
sea indicates to the factual existence of life-®mwith the status higher than microbial.
Therefore, it is logical to presume that “marinewh sunken to the deep-sea anoxic zone is
utilized not only by microflora but also by bentldoganisms of different trophic groupings.
The deep-water benthic fauna is highly diverse spetialised. The hydrobionts inhabiting
sea bottom of the Black Sea bathyal were subdivatrding to the origin into 1) species
common on the shelf which are brought down into depth one way or another, and 2)
endemics of deep-sea anoxic zone which markedlferdifrom fauna of surface and
subsurface waters of the Black Sea.

In conclusion, it should be stressed that the teoic” is not valid when applied to anoxic
zone of the Black Sea: the life is diverse andtfldrthere. Investigations must be conducted
on to fill the gaps in the current knowledge abptihciples underlying functioning of the
deep-sea anoxic ecosystem.

Studying the composition of fauna confined to theexobic abyssal, its morphological and
physiological features, vertical and spatial disttion would answer many questions about
the origin and formation of the endemic fauna, tble it has been performing in organic
matter transformation and cycling in ecosystenhefBlack Sea.

We need to better investigate fauna common onttbE and able to survive in the hydrogen
sulphide-contaminated environment; about the waywhich these organisms penetrate the
deep sea, the related adaptations and energy soswusgaining their life. The revision of
marine life occurrence in the Black Sea will sty imterest of many marine biologists and
geologists. Today, our study may be regarded aslseand the obtained results as tentative,
both asking for further development.

2. Lack of information on biodiversity distributiat different scales. The field of biodiversity
is multi-scalar, there is an evident need for fatadvancement on approaches covering a
wider perspective (from global - ecosystem - comityun population down to genotype
biodiversity), but also we need more informationvamiability of biodiversity at different
spatial scales (from local to meso-, regional aratnm scale). Simonetta Fraschetti, in this
regard, rightly observed that the difficulty in cpaming the biodiversity of different areas
recall the urgent need for using proper monitopngtocols and the develop of efficient and
rapid sampling techniques. This would represent lihsis for a wide-scale monitoring
network of Mediterranean coastal system. The piispiecarrying out large-scale studies to
tell apart the sources of natural variability (ifllsexist) from those induced by human
activities is still the requirement to understaffeas of pollutants and efficacy of protection.
The generalisation of unreplicated small-scaleissits basically unreliable. John Gray and
Simonetta Frashetti raised the point of sampliradestor biodiversity analysis. Most studies
have no idea what the patterns are at larger sdadesat the regional and biogeographical
province levels. Recent research suggests thdtdpeaies pools are largely determined from
regional pools. This holds for coral species butdeenot know much for other groups. In the
terrestrial literature it is argued that since ¢hes a linear relationship between local and
regional richness then local richness is not gyeatluenced by proximal factors such as
predation and competition. Yet there are few masineies that have been done on this topic.
It is a large gap in our knowledge, but it needsgydacomparative data sets and the
Mediterranean would be a hugely interesting areahith to tackle this topic.

3. Limited knowledge on the role of physical preses in the development and maintenance
of biodiversity. Rachel Noble pointed out the rplayed by physical mixing and watermass
movement characteristics providing a potential libktween studies of “open ocean
biodiversity” and other aquatic systems like lak&sgams, and rivers, but also stressed that
our understanding of the role that physical proegsplay in the development and
maintenance of biodiversity across aquatic systeémsnominal, at best. Alessandro
Bergamasco suggested that a possible approachetooowe this difficulty is the study of
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(small) regions where the two classes of processgsgact at comparable scales. A
particularly important role could be assigned te t&traits of Messina, where several
oceanographic processes are detectable, e.g. stdahgurrents and turbulence, upwelling,
thermal fronts, internal waves. Furthermore, theteay exhibits strong and very steep
gradients of physical features and biodiversitgluding deep-sea as well as sheltered areas
(coastal ponds). Several questions remain unandweBan abiotic features of the
environment play a control on the processes whitlnence spatial and temporal patterns of
biodiversity? Can global-scale climatic changesedwsine indirect local changes to
biodiversity? Could the above happen through thdutadion of the role of a “deep-coastal
system” as a generator, carrier and amplifier ofliversity? To support the discussion on
these items Salvatore Giacobbe and Franco Deceingroposed the example of benthic
alien animals and plants, which through the Strafit&essina began their spreading in the
two sub-basins (Tyrrhenian Sea and lonian Sea;thgcrustacean decapod Percnon gibbesi
coming from the Atlantic Ocean, and the lessepsriggrant seagrass Halophila stipulacea),
but other examples and case studies are needed.

4. Lack of information on long-term biodiversityeirds. Rachel Noble stated that, in order to
begin to properly assess biodiversity in the Medidigean, there must be a concerted, cross-
nation effort to establish baseline information &ssessing historical trends in biodiversity.
Of course, this is not possible for many taxa, uthay be possible to utilize several
"sentinel" species over the past 1,000s of yearsegin to understand this concept of species
loss, and how natural stressors and anthropogeresssrs affect loss. Nickolai Shadrin
pointed out that climate is a main driver of bioteanges. But detecting climate impact over
marine biota means gathering long-term data sedreThre studies on periodical changes in
the Black Sea plankton and benthos (in Russian)tiBsiaspect of biota changes is very poor
studied in both the Mediterraenan and the Black Séarefore, we cannot quantitatively
assess the role of variability of different clincagparameters (temperature, precipitation
regimes, wind regimes, etc.). We only try to startlo it. A possibility would be using the
archaeology: e.g., for studying mollusc shells cosmpons in antique and middle age village
litter. Investigation of climatic variability impaon biota on different spatial and temporal
scales is possible only with strong internatiorzardination.

5. Predict the impact of pollutants on biodiversiind species loss. The effects of
anthropogenic impacts (eutrophication, environmesitassors and micro pollutants) on both
structural and functional aspects of biodiversity af special interest for the Mediterranean
Sea with its high degree of human activities aner éncreasing coastal development. For a
better understanding of the quantitative importasfggollution on biodiversity there is strong
need for methods able to specifically detect stmattand functional biodiversity parameters.
The development of accurate methods for measuiimdjversity with time may allow us to
also estimate the magnitude of species richnesspassibly monitoring the species list. In
this regard Simone Mirto suggested that changebiddiversity, can be very useful for
environment impact assessment, but we need ovemat diagnostic tools, allowing a "real
time" environmental monitoring, which is requestémt an appropriate and effective
management. Macrofauna is commonly utilised for.AE.Ifor assessing anthropogenic
impacts. However, the use of macrofauna, due tg lda span of most species and to the
larval supply from other areas, can be not suitdbiestudies aiming at identifying early
indicators of ecosystem change. Probably, micrabialecular parameters and short life-span
species are more suitable to detect different tgiek of impacts on the environment. There
is a need for identifying generals biodiversity aggors of overall biodiversity. Moreover,
another major scientific task is investigating thesilience of an ecosystem in terms of
structural and functional biodiversity. There seeambe a strong sense that we need to find
something to measure, anything, so that we canafadiut biodiversity in numerical terms.
The problem is that quantities we can measure f&ea only poor proxies for the things that
really matter. William Silvert proposed to invesiig trophic breadth as it is possible that the
loss of some top predators might actually increéhsdotal number of species in a system, but
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surely that is not what we would consider an impraent in the biodiversity index (unless
the vanishing top predator were man). It is possiblat finding something that we can
measure accurately will not help us with biodivigrsssues. We should work in conjunction
with all interested parties and find indices theftect both ecological and social values. And
we should test these indices against sample soartarsee whether they agree with common
sense. Simone Mirto also proposed the use of eosity in an applied framework, but only
after we are able to select adequate tools (aga)f and monitoring changes in biodiversity
for these "elected". William Silvert, however, dioht agree that all species are equally
important, neither that selecting a single indicdexon to measure biodiversity is a good
strategy. The debate on the importance of diffespeicies involved Ferruccio Maltagliati,
William Silvert and Simone Mirto. A possible soluti proposed by William Silvert is: we
cannot realistically hope to conserve all speaieshave to gamble, and inevitably we will
make some mistakes. The argument that we so ofi@nffom scientists, that since we don't
know everything we can't do anything, just doeswirk. We can't protect biodiversity
without public support, and that means followingteategy that is politically acceptable. In
other to achieve the conservation objectives, P&tagni proposed to increase the value of
existing data by combining them into a common da&d to determine large-scale
relationships. In this context, the UNESCO/IOC AatiStudy Group on Benthic Indicators
has merged data sets containing synoptic informatioenvironmental variables and benthic
macrofaunal communities from several coastal regaound the world. As such, it is critical
identifying variables that could serve as indicstar “warning signals,” of related adverse
environmental conditions leading to stress in thethos and strong changes in biodiversity.
Important attributes of such an indicator are: dljability in their ability to detect stress or
change in biodiversity and 2) ease of use and begguicability in different parts of the
world. In the Mediterranean Sea, relevant initiegihhave been recently started within the first
MedGOOS (Mediterranean Global Ocean Observing 8ysteroject MAMA “The
Mediterranean network to Assess and upgrade Manigtcand forecasting Activity in the
region.” In particular there is a clear need oéstific assessment of existing ocean observing
(and monitoring) systems in the Mediterranean gioreal, coastal and national scales to
design scientifically proven and cost effective stah data acquisition systems, fully
integrated to the basis scale systems.

Nikolai Shadrin illustrated the case of the BladaSwhich is experiencing drastic changes.
There are about 60 alien species, which are sprgadithe Black Sea now. Results from
invasions of few of them are well known: Mnemiop$apana, Balanus, etc., but for most
part of invasions results are not evaluated yet.avéefar from integrated value of total alien
species role in the Black Sea biota changes. Nowamemake several conclusions: invasion
is never neutral. Even if an incomer does not @pka native species but occupies the niche,
which is or has became vacant owing to some o#woffs, it may excludes the possibility for
the native species to colonise this niche. Addilynnewcomer can create new niches in
some biotopes or water bodies. The impact of afgarcies is complex and unpredictable in
principle. The Black Sea is not only recipient béms but it plays important role as a donor
and transit water body for alien species. Initiaythe Caspian Sea (more than 30 species)
and then in the Marmara and Mediterranean Seay [Sellgeeva concluded illustrating other
aspects of the impact of anthropogenic pollution tbe Black Sea, which is steadily
increasing. The negative effect is revealed innexion of species, community perturbations,
serious physiological changes arising in organismesulting in different pathological
phenomena. In the course of the long-term investigaof the Black Sea meiobenthos
nematodes subjected to revealed distinct morphmabgileviations. In some nematodes
amphids were anomalous in number, arrangement acalidation. The occurrence of
anomalous specimens in certain nematodes spe@easnftural gas seep areas in the western
part of the Black Sea, is also of special inteeest poses several questions, among which:
What is the specific cause of these anomaliesRalisrelated with highly polluted habitats?
Have these anomalies been identified from othdujeal or extreme habitats? How spread is
the phenomenon that’s been noted in the Black Sea?
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6. Insufficient coupling of classical and molecukechniques for studying biodiversity. There
is a limited confidence of “classical” taxonomigtsthe opportunities offered by molecular
biology. For instance, the number of species ddfina the basis of the morphological
features certainly does not give an appropriate @fethe actual species number, considering
the discovery of an increasing number of cryptiecséps. Laura Giuliano pointed out that
microbial-molecular parameters could representablét overall rapid diagnostic tools
allowing a “real time” environmental monitoring dteethe fast answering of microorganisms
to the changes of environmental conditions. Thipeaps particularly relevant in aquatic
environments, where microorganisms play a cruoil in the trophic webs so that alterations
in the microbial functional structures might proeokascade effects. Changes in bacterial
diversity occur in hour-time scale, so that theesping of the bacterial community structure
dynamics in a relatively short time scale (from tsto months) can provide indications of
the biological response to any environmental fggcBut are they significant at “ecosystem”
level? And are we able to measure them in a fdelialay? We need to better establish the
functional role of the different bacterial taxa. eTtast progressing molecular based
methodologies could provide very helpful tools farproving in this field but a strong
attention must be given to their related biasethaba big effort to develop quite “objective”
protocols should be done. For instance, availatdeture on bacterial taxonomic diversity is
based on the bacterial gene 16S rDNA, but thedestriptors of any changes in a reliable
time scale are the expression products of thesesgéh6S rRNA). To do this we need
optimised techniques for handling with RNA sampl&aother methodological problem is
related to sample volume. Some specific environmkke the deep-sea anoxic basins, due to
their relative low diversity, may represent a vemjtable “natural laboratory” for coupling the
bacterial taxonomic diversity with the function@etsity. More complex environments, such
other coastal or pelagic marine areas, could corsaveral redundant bacterial taxa. Among
the very promising approaches for a global overvigwhe bacterial functional diversity
characterising the different ecosystems, a speamghasis must be given to the “Multi locus
transcription sequence (MLTS)” technique, that pes bulk of experimental data on
nucleotide sequences of complete bacterial genormefyded quantitative values of
regulatory genomic sequences, from which infornmaba the bacterial metabolic pathways
could be derived. Antonio Dell'’Anno opened anotiverdow on microbial species richness,
which is estimated to range from®1@ 10, but yet almost completely unknown. Molecular
tools have provided new insights on prokaryoticedéity, revealing a surprisingly high
number of new taxonomic prokaryotic groups in adlrime environments investigated so far.
Noteworthy the case of the deep anoxic basinseoMaditerranean investigated in the frame
of the EU projects (such as the BIODEEP). Theti&dhinformation available on microbial
diversity, particularly in deep-water masses aratine sediments is a major gap in our
knowledge of Mediterranean biodiversity. Howevessgible biases of the actual microbial
diversity induced by the presence of 16S rRNA gassociated to extracellular DNA have
been never addressed. This appears of paramouattanpe since marine sediments among
all aquatic systems investigated so far contait laignounts of extracellular DNA exceeding
up to ten times DNA content associated to livingsceTherefore, extracellular DNA may
potentially represent a reservoir of genes cortiriguto misleading the actual diversity of
prokaryotes. This could be another gap in the imyason of prokaryote diversity.

7. Lack of studies addressing the coupling of hiediity with ecosystems functioning,

productivity and economical profitability. Investiing marine biodiversity does not mean
making a simple species list (although essentidliras step). Wulf Greve suggested that
functional biodiversity could be the key to sucelsprognoses and we need to focus our
research on a fast development of operative prdaignmels. Roberto Danovaro pointed out
that we need to better understand the way biodtyerentributed to the preservation of the
natural capital and related economical value. Rabloble suggested the linkage between
biodiversity, ecosystem function, and economic ipabflity could not be stressed highly

enough. If we do not create tools for assessingilosity as a scientific community, and

create them in a language and manner useful togeamand public policy makers, then we
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will have two alternatives. One, the managers willke the tools themselves, to please
themselves. Two, the issue will be largely ignotsetause the impression will be that
biodiversity does not matter. Given our choices, agea community have to make an effort to
demonstrate the "real world" intrinsic value of dii@rsity, and the cross-discipline
importance of work to preserve biodiversity acr@dls systems. In a sense, as aquatic
scientists, we have an even more difficult job ¢¢ loecause the undersea world is not visible,
giving us the added hurdle of 'out of sight, outnahd'. In studies of biodiversity, we are
responsible for creating the imagery necessargtayast and engage the policy makers in the
"real world". In response to this John Gray raigesl question: does species richness matter?
The reason for such question started from studigb® Norwegian continental shelf were the
John’s lab found that of 809 species over 200 geduat one single site and 180 others at just
two sites (of 101 studied). If this were a geneudéd, most species would just hanging in and
would not provide "goods and services" for manki@dre they contain genetic diversity but
the only "product” come out of deep-sea diverdigttl know is Craig Smith's bacteria that
degrade sterols and fats at below 4°C and areylikebppear in detergents of the future. So,
claimed John Gray, there is huge species redunddratymakes most species functionally
unimportant. This position provoked several reagioand different positions and
perspectives. Ferdinando Boero made the poinhefvalue of biodiversity which is not
important just because it is of some use for ug.,(eroviding goods and services).
Ferdinando Boero also posed strong arguments fendimg apparently unimportant species
as they are the core of biodiversity. Functionathportant species are often a ridiculous
minority, but an unimportant species now might leeyvimportant tomorrow. Mammalians
were irrelevant when the dinosaurs ruled the plandtwere expendable. Function cannot be
studied in an abhistorical framework, and evolutien the other medal of ecology.
Unfortunately experiments cannot take evolutioo mtcount, and also history. The message
by Ferdinando Boero is clear: take into the higleesisideration also species that, apparently,
have no major functional role because in the futhey could rule the world. John Gray
reported that functional roles of marine specienisncreasingly investigated issue that could
open interesting research fields for young scigtindeed Roberto Danovaro stressed that
species redundancy can be just apparent. We neegdtoass for understanding exactly which
is the functional role of each species. It is iasirgly evident that higher biodiversity
increased (in a non linear relationship) ecosystenctioning and efficiency. This give a
warn about the importance of apparently "redundapécies. Until we do not know enough
about the functional role of most species and ésgs about the functional relevance of their
interactions we should apply a precautionary ppilecto all species, independently from our
present anthropocentric view. John Richard Dolaogrized that the experimental evidence
demonstrating links between diversity and functisnquite weak - and for the marine
environment simply non-existent. We can hide behietri dish experiments or elegant
mathematics but at our risk and peril. We need oopen to the possibility that we are
examining the wrong scales of time or space - nétanavhat kinds of experiments we
concoct. At the same time we know more about foneti aspects of prokaryotic diversity
than not on metazoans. This is a great temptationtrf/ing to solve major ecological
questions (such as the one dealing with the relslip between structural and functional
biodiversity) using bacteria. Understanding ecamysfunctioning at the bacterial level is
extremely important, but as, Ferdinando Boero skgs) one side there are people who say
that biodiversity is important only if it is useftd us, from another side there are people who
say that we are irrelevant and that bacteria miageniorld turn. We need a compromise. But
there are priorities. According to Ferdinando Bodr® final extinction of a species is hard to
document and we cannot find a single example @i fxtinction. Maybe there is something
going on for a limpet at Malta. The rest is jussteort list of threatened species (the usual
monk seal, turtles, Pinna nobilis, red coral, doiph The real threat to biodiversity is that,
possibly, lots of inconspicuous species becamenetxtind we do not even know that they
ever existed. Extinction, for species, is like tietdr individuals. And speciation is their
reproduction, leading to perpetuation. But if thebiltats disappear, some body plans might
disappear. | agree that we can give not much caoae or two species of nematodes that are
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possibly in danger, but if they die because thebitat is disappearing, then they are the
sentinels of something that might worry us. Femd@dwmBoero thinks that we have to make
the list of all the species and the inventory dbited types and to map them, doing habitat
geography. Monitoring the boundaries and seeingt uwhahrinking and what is widening
would be another approach to biodiversity, completary to the taxonomic one. This
position was sustained by Gaby Gorsky, who proptsehink about a Mediterranean census
of marine life (see www.coml.org) in EU or Meditanean framework with a minimum of
constraints and a maximum of information exchangélliam Silvert pointed out the
difficulty in defining species importance, as wevéato make decisions about marine
management, the best decisions, but we cannot toopetect all habitat. If we could save
every species it would certainly conserve biodigréut the whole reason we are discussing
this topic is that we can't do so. The point of ingla list of functionally important species is
a matter uncertainty and risk, as declared by ®filiSilvert. For this we need to use common
sense as well as looking for experiments which giae precise answers to unanswerable
questions. There are several possible criteri@¥atuating the "value" of a species, including
social as well as ecological factors. There areoofse others - perhaps a species may prove a
source of a valuable pharmaceutical product. Buigarous scientific analysis can be
insufficient to produce adequate answers to isstiesnservation of biodiversity. We have to
take into account other factors, some of them stibg to arrive at realistic solutions to the
problems of possible species loss.

Roberto Danovaro, Department of Marine Sciencelyt&dnic University of Marche, Italy
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Functional biodiversity a major gap in marine sc&n10 Apr 03Roberto Danovaro

We Need Evidence - diversity & function 10 Apr 03John Richard Dolan

Exploring functional diversity means moving
" prokaryotes?

10 Apr O3Roberto Danovaro

; bacteria and whales 10 Apr O3Ferdinando Boero

The evidence 10 Apr 03John Gray

. Functional role: how much do we know? 10 Apr 03Roberto Danovaro
Agreement 10 Apr 03John Gray
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; species roles 11 Apr 03Ferdinando Boero
Which species are important? 10 Apr 03William Silvert

1Mediterranean richness and taxonomist distribution 10 Apr O3Fraschetti Simonetta
| Richness 10 Apr 03John Gray
i North Adriatic Sea 10 Apr O3Ferruccio Maltagliati
. mediterranean richness 10 Apr O3Ferdinando Boero
- | 2Limited value 10 Apr 0Fraschetti Simonetta
:- | 3 Gaps in knowledge 10 Apr O3Fraschetti Simonetta
Scales 10 Apr 03John Gray

.- | A fast development of operative prognostic tools 10 Apr 03Wulf Greve

A major_gap: need for biodiversity tools for deteg
"~ anthr
. i A Pasion for Measurement 10 Apr 03william Silvert

10 Apr 03Simone Mirto

Measuring the "right" Biodiversity 10 Apr 03Simone Mirto
:  Species Equality 10 Apr 03william Silvert
Is there species equality? 11 Apr O3Ferruccio Maltagliati
: Hidden Value Species 11 Apr 03william Silvert
Answer by Laura Giuliano 18 Apr 03Laura Giuliano
.- | Gaps in prokaryote diversity 10 Apr 03Antonio Dell’Anno
The Mediterranean as a model 10 Apr O3gabriel gorsky

é----Chanqinq biota in the Black Sea: alien speciedimgtic ¢ 10 Apr 0Nikolai Shadrin

é----lnformation gaps in assessing the health of theitdedneai o Apr 03Paolo Magni
:-Concerning the “Blank spots” in our knowledge al

11 Apr ONelly Sergeeva

" biodiver

;----Impact _ of anthropogenic (technogenic) pollution 11 Apr 0Nelly Sergeeva
methanic

~-Marine Biodiversity of The Syrian Coast 11 Apr 031zdihar Ammar
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The unknowable - Identification of the drivers of diange - Potential
drivers of change to marine resources in the Mediteanean and
Black Sea; prediction and mitigation schemes

Carlos Duarte

Universitat de les llles Balears: Instituto Mediggreo de Estudios Avanzados. C/ Miquel
Marques 21. 07190 Esporles. Spain

Carlos M. Duarte opened the topic with an intropurctdiscussing the major changes in
marine biodiversity in the Mediterranean followilagge changes in sea level over geological
time scales, as well as chatastrophic perturbaticass pointed out by Tim Wyatt - to then
identify human pressure as a new, growing drivdsiofliversity change in the Mediterranean
and Black Seas in the past two millenia. John @falorated on the importance of the deep-
sea as a posible repository for fauna to recolofakaving major climatic changes, along
with inmigrants from adjacent seas, although pb#tions, due to changes in the oxygen
level of deep waters, have also impacted deep mdniodiversity in geological times (Dr.
Por). Miquel Alcaraz argued that because of thellssize of the Mediterranean and Black
Sea basins relative to other seas, these ampldyirtipacts of climate change, marine
biodiversity may show an earlier response in thedikéeranean and Black Sea than
elsewhere.

The combination of human impacts overimposed omatié change may render drivers of
large-scale changes in marine diversity uncertashuman impacts also result in climate
change. Yet, the Mediterranean Sea ranks amongsbelst studied in terms of marine
biodiversity, so that Dr. Dolan submitted thatiivers are to be found anywhere, this may be
certainly most likely in the Mediterranean and Bl&eas, although some communities, such
as microphytobnethos are not yet adequately destabs indicated by Dr. Nevrova. The
good basis of knowledge on marine biodiversityhiase Seas is allowing the detection of
tropicalisation of the Mediterranean and Black 8eaugh the finger prints left by on going
invasions by warm-water species, with examplesidesl/by Drs. Shurova, Duarte, and Gili.
Many of these invasions are, however, facilitatgchbman activity, and do not add to local
biodiversity but lead to loss of marine biodiversiat least locally, and an increased
vulnerability to change,a s indicated by Dr. Gili

lan David drew on these discussion to indicate, thadvided climatic changes may lead to
changes in baselines of marine biodiversity ovaetscales as short as a few decades, there is
a need to identify and integrate these change imagement and conservation frameworks.
Prominent among the drivers of change, participadentified human growth in the
Mediterranean basin as the major driver of biodigross (e.g. Drs. Ignatiades,Gili, Duarte,
Boero). The important role of humans as driversizdinge must be conveied, within the
existing uncertainties, to society, and Dr. Sarded scientists to comunicate with society
more often than we do, although Dr. Boero indicated media filtres the knowledge we are
able to convey to society highlighting those iddzan are impacting and can be conveied
quicly (seconds).

The notion that external drivers of change may deniified was, however, challenged by
Drs. Silvert and Gili, as intrinsic changes may wcdue to desease, natural periodicity of
systems, chaotic population dynamics, which mayl l&a extinctions, and the ability of
systems to respond to noise at frequencies clogedsonant frequency of the system.
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Message titles:

Message Date Posted by
+~Introduction 11 Apr 03Carlos Duarte

.- i Changing baselines 11 Apr 03John Gray
The Mediterranean Sea is perhaps the best studieg? Apr 03John Richard Dolan
The question of "baseline” characteristics 11 Apr 03an M. Davies
The changing Mediterranean 11 Apr OMiquel Alcaraz
Inventories and diversity 11 Apr 03Miquel Alcaraz
Human changes 11 Apr 0Miquel Alcaraz

:- | dynamic change 11 Apr 03Tim Wyatt

. |dentification of the drivers of change 11 Apr OLYDIA IGNATIADES

Drivers of change and the precautionary principle 11 Apr 03Carlos Duarte

| Is there a Mediterranean endemism? 11 Apr OF. D. Por
= Intrinsic Variability 11 Apr 03william Silvert
g----guestion 11 Apr 03Gabriella Trombino
- i Contact person 11 Apr 03Sarda Rafael
é----Scientists and communication 11 Apr 03Sarda Rafael
+- | talking to people 11 Apr 03Ferdinando Boero
How to estimate future change ? 11 Apr 03Joseph Gasol
+-Humanization 11 Apr 03Joseph Gasol
Dramatic change or more attention? 11 Apr 03Miquel Alcaraz

Experts should tell us ! 11 Apr 03Joseph Gasol
How to estimate future change ? 11 Apr 03Joseph Gasol
Are experimental approaches feasible options? 11 Apr 0Carlos Duarte

. past and future 11 Apr 0ZFerdinando Boero
The tropicalisation of the nothwestern Black Semé& 11 Apr 03Nina Shurova
Ecological fingerprints are more sensitive 11 Apr 03Carlos Duarte
Ecological fingerprints are more sensitive 11 Apr 03Carlos Duarte

The Mediterranean biodiversity: a long historymfasions 11 Apr 03Josep-Maria Gili

t. | Alien species into the Lagoon of Venice compareth

18 Apr 03Zago Cristina

g----lc\l/leatsrt]i%/lbiodiversitv threatened by anthropogenic itiag 11 Apr 03Josep-Maria Gil
E---?aoliticallv correctedness 12 Apr 03Ferdinando Boero
g----lc\j/leasrtine biodiversity threatened by anthropogenic itag 11 Apr 03Josep-Maria Gili
g----miicrophvtobenthos 11 Apr 0ELENA NEVROVA
gwrl:ltl;?nce and interrelation of physical processesl 14 Apr 03ALEXE| PETROV
g----acr?(rjnmunitv selferganization enhances habitat structu 11 Apr 03Josep-Maria Gil

a7



t..Nondindigenous species in Slovenian coastal waters
Marti

11 Apr 03Carlos Duarte
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Does marine biodiversity really matter? How could bange represent
value in Marine Biodiversity; what can we do to fird out more about
what is unknown, at present; what might be the corexjuences and
the costs of not knowing

Anastasios Eleftheriou

Institute of Marine Biology of Crete. P.O. Box 2213R-71003 Iraklio. Crete. Greece

The chairman (Anastasios Eleftheriou) introducezldiscussion by briefing the first phase of
the third MARBENA e-Conference, during which, swadial evidence was submitted
pointing to the fact that Marine Biodiversity inetiMediterranean has been undergoing
changes in the Mediterranean and that these ch&@ewatter, not only from the scientific
point of view but for a host of other reasons (@ooit, social, ethical, etc). It was also shown
that various anthropogenic agents (human populagmwth being the first in order)
associated with climatic change, are regardedeamdjor drivers of biodiversity loss.

The chair concluded that we are in the positiorrh@es invidious) of being able to detect
some of the changes leading to biodiversity lokssé being primarily detectable at the
species level at least on a local scale, thouglareestill unable to detect the changes taking
place on the regional scale and at all levels ofrifda Biodiversity. He posed three
fundamental questions to further stimulate thewdison:

i. what is the value of change of MarBiediversity?
ii. what can we do to know the presentiknown?
iii. what are the consequences and adstst knowing?

Changes in Mediterranean and Black Sea Biodivevggne further documented by Drs Jakov
Dul6i¢ and Lovrenc Lipej, who stated that new taxa ofineflora and fauna are still being
recorded each year in the Adriatic, a relativellywridied area, including numerous new
first records, as a result of recently adoptedrgpkes, such as visual census observations.
They also reported seven Lessepsian migrants. ®heiloutors attributed this increase in
number of species to climatic and oceanographiagémand to a lesser extent to biological
invasion. In the Black Sea, the status of the nedwatfauna was summarised by Irina
Kulakova, who concluded that long-term observatiares essential for the evaluation of any
change in nematode fauna in the Black Sea. YuveRalisev gave further evidence for
Biodiversity changes in both plankton (developmehtdinoflagellates at the expense of
diatoms) and benthic (loss of Cystoseira and Ppkiboa biocoenoses) communities of the
Gulf of Odessa, caused by human activities. Herteddhat the low diversity Black Sea is
characterized by low "biological immunity", whicka$ instrumental consequences for the
naturalization of many exotic species (practicaltyimited growth of their populations, in the
absence of antagonistic species, which may havertampt consequences for the native
species), the development of which may severehaothfisheries.

- Ferdinando Boero answered the first questiowbgdering what is the meaning of value?
is it the gain that we can get from it? or is i thoss? He proposed the case of Lessepsian
migrants as a good example to start evaluatinggdsmim Marine Biodiversity: the inflow of
species can be judged as positive, since an ecalogemi-vacuum began to be filled,
increasing diversity and also economic yields. RabBanovaro proposed two alternatives in
order to find ways to evaluate Marine Biodiversity:to start thinking of how much we can
profit from the existence of a species or of anithalor landscape in case we do have the
relevant information (otherwise we should do masearch; 2) to start making the “classical”
market investigation by creating adequate questimes. He predicted that the results could

49



be interesting within a twofold benefit: they wowddable us to better understand what is the
public perception for marine ecosystem conservatemd also to understand how little
success we have had so far in educating public.

- Ferdinando Boero also tackled the second quebiiqoroposing a three-level procedure: a)
to identify community types, and related habitasd map them; b) to try to answer the
question: How many species are there in the regidn@ try to answer specific questions at
the genetic-level, concerning the viability of ptgiions and the distribution limits of the
alien species.

- The third question was also tackled by FerdimaBdero. He started by stating that we
cannot answer this question because we simply denwwv. He attributed this inconvenient
situation to the fact that we usually start studyshenomena when the causal agents do not
occur any longer. He added that we usually onlyigoan regularities, while the important
thing is the point at which the system changes. fuder argued that the cost of not being
able to explain means that costs are caused byfatttethat management is based on
ignorance. Finally, he proposed that biodiversggearch, at all levels, has greater priority
than economic evaluation, as long as the goverrsngmbvide money to explore
extraterrestrial life. This last point was furthackled by William Silvert, who made a cogent
point that it is a risky business saying that we'dé&now enough, when scientists meet
politicians and managers. He proposed that we t@aecept that the amount by which our
ability to make good predictions grows is a dedrepfunction of how much we know, and
we can reach a point where no matter how much mardearn, we will not be able to
describe the functioning of the system any beHeralso questioned the utility of the world's
undescribed species (perhaps the majority) as arnm@jpediment to our ability to make
sound recommendations on the management of macdosystems. Ferdinando Boero
responded by stating that unless we have reliabta dt hand we cannot convince the
politicians of the need for Biodiversity researtfe also added an example of the cost of not
knowing, based on the absence of Posidonia meadtomg the Adriatic coast of Italy, a
situation which leads to coastal erosion. Similave should know the rate of erosion of
white coral communities or of coralligenous forroas. Dr. Lydia Ignatiades stated that the
sequences and losses of not knowing the importahdsodiversity might have dramatic
effects on the marine ecosysten and thereforehefuture well-being of humanity.

At this stage the discussion was re-directed bymbesage delivered by Dr. Martin Sharman
(Bioplatform). He stated that we must address tlo¢ causes of loss; we must change many
human values, attitudes and behaviours that tengdace biodiversity and hence are not
sustainable at present population levels. He adidadwe often talk of poverty as a root
cause, but that growth in a limited system is pbbppanore dangerous. He asked whether it is
possible to use the collective knowledge of ourlavaivilization to cause our society, our
politicians and our multi-national corporationseimbrace sustainability, rather than growth,
as a goal? Dr. Allan Watt suggested that we muahgh many human values, attitudes and
behaviours that tend to reduce biodiversity, ineortb address the root causes of loss.
Accordingly, we first need more knowledge, partély on the root causes of loss (the
drivers and pressures that determine biodiversiyyl on human values, attitudes and
behaviours. Additionally, we need to acquire thiowledge in such a way as it is most
meaningful and most readily applied to addressItiss of biodiversity in Europe. He
concluded that research on the drivers and pressdifgiodiversity should be integrated with
the core monitoring programme to create much mben ta network — a biodiversity
monitoring and research observatory system. At poisit, Angheluta Vadineanu proposed
that Biodiversity is the foundation and the souotea wide range of natural resources and
services as well as the interface with socio-ecaamystems within the socio-ecological
complexes. Provided that the environment has adtdhical spatio-temporal organization”
she focused on the needs for complementary metadiprocedures for economic valuation
of natural resources and services. She stressedevieo, that the success of such a
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development depends on reliable and complete daftarmation and knowledge from all
levels of biodiversity.

It could be argued that this session has conclutedlemonstrating a clear need for an

umbrella Project, which would serve both networkargd monitoring activities, as well as
offering a viable interface with socio-economictsyss.

Message titles:

Message Date Posted by
+Introduction 14 Apr 03Anastasios Eleftheriou
- | Recent status of the Adriatic ichthyofauna 10 Apr 03.ipej Lovrenc

- Some Results of Nematodes Fauna Investigations. 15 Apr 03RINA KULAKOVA

-- ¢ north-western part of the Black Sea (NWBS) 15 Apr 03Yuvenaly ZAITSEV

answers? 15 Apr O3rerdinando Boero
The value of Marine Biodiversity? What you wo
" pay for?

: answers? some more 15 Apr O3rerdinando Boero

15 Apr O3Roberto Danovaro

In defense of Ignorance 15 Apr 03William Silvert
-1 Values for humanity 16 Apr 03LYDIA IGNATIADES
r-Biodiversity conservation: the key indicator 15 Apr 03Martin Sharman
_ sustainabili
= | How will we know when the end is nigh? 15 Apr 03Allan Watt

: RE: How will we know when the end is nigh? 15 Apr 03Sandra Bell
--Biodiversity, resources and development a- broa

15 Apr 03Angheluta Vadineanu

" interpreta

biodiversity loss 15 Apr 03erdinando Boero

“-Where were we? 15 Apr 03william Silvert
multiple causality 17 Apr O3Ferdinando Boero
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Science for better governance - Summary on joint ssions between
MARBENA and Bioplatform

Christos Arvanitidis and Anastasios Eleftheriou

Institute of Marine Biology of Crete. P.O. Box 2213R-71003 Iraklio. Crete. Greece

Martin Sharman introduced the issue by posing thatral question which is: how does
science contribute to governance in day-to-day &mghs, given that policy-makers work on
a different time scale from scientists.

He argued that policy-makers are usually forcedonmaking "quick and dirty" partial
solutions, perhaps based only on very shaky s@ientiservations. Biodiversity scientists, on
the other hand, typically work to the rhythm of timahnual funding and project cycles, as
they track hugely complex phenomena whose changgssometimes be confirmed only
after many years - and perhaps even decades lepsed|

Finally, he poses the dilemma of scientists who l@mg asked for advice by managers:
should they respond by providing the “best prattsmenario associated with doubts, guesses
and schedule of work for a better-substantiatesvansor should they simply reply that they
cannot provide advice in the absence of data?

Consultancy by adhoc groups of scientists workinthe field was proposed by Josef Settele
as one of the potential approaches that would imgpthe “best practice” scenario. Working
in close collaboration and sharing responsibilitynily by scientists and politicians was
proposed as another approach to improve the almevaso, by Katalin Torok.

lan Davies, instead, argued that scientists shdiugd,of all, be honest. Lydia Ignatiades also
supported this view, later, by bringing up the egharof doctors fighting against cancer: they
still tell the truth. lan Davies proposed that #tdreroute to a scientific programme that will
ultimately benefit society is to indicate to thelipgmaker that the scientist can see ways
forward, and to offer to meet and discuss to agheegeneral direction of a subsequent
proposal. Rainer Muessner added that if we spedgaafd” governance, this tendency should
be counter-balanced by some long-term, strategiisid@ making, that opens visions in
policy and maybe in biodiversity too. In such sfioas the time horizons of politicians can be
even longer that those of scientists. He obserfratidcientists have very seldom the chance
to influence policy and stressed that in the cése they have no advice to offer to the
politicians, they run the risk of getting "out dfetgame”. However, he thought that the “best
practice manuals” do not suit such occasions Wéllliam Silvert offered simple examples
put forward by the fuzzy logic control theory, inder to show that “best practice” manuals
might not be effective. Alan Feest proposed a waiwvérd for facilitating information
collection by scientists advising policy makerscamopanied by a well-defined set of
questions.

At this stage Christos Arvanitidis and AnastasidsftBeriou gave some of the fundamental
differences between Terrestrial and Marine Biodiitgrand suggested two changes at the
European Union policy-level: 1) to replace the fipitive” way of burning oil for energy
production by other technologically more advanceldit®ons (e.g. hydrogen reactors); 2) to
replace the “aggressive” anthropocentric econortiitude by a “peaceful” environmentally
benign economy. These changes were sustained kg lgmkatiades, later in the discussion,
who also proposed them as long-term actions angestied intensification of scientific effort
along with other appropriate actions of biodivgrgibnservation. Ferdinando Boero further
commented on the observed differences betweensiegaleand Marine Biodiversity.
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Message titles:

Message Date Posted by
g----lntroduction 16 Apr 03Martin Sharman
.- | RE: Science for better governance 16 Apr 03 orum Admin

. science and governance 16 Apr 0Ferdinando Boero
RE: introduction by Martin Sharman 16 Apr 03an M. Davies
RE: Science for better governance 16 Apr 03Forum Admin
Fuzzy Management 16 Apr 03William Silvert
| Science for better environment by Martin Sharman 17 Apr 03.YDIA IGNATIADES
- i Science and policy 17 Apr 03Forum Admin
The "Prestige” disaster 17 Apr 03Tim Wyatt
How will we know when the end is nigh? 16 Apr 03CHRISTOS ARVANITIDIS
: Aggregation in Marine Ecosystems 16 Apr 03William Silvert

Crossing the border to terrestrial sciences 16 Apr 03Wulf Greve
| assumptions 17 Apr 0FFerdinando Boero

Xlalrzllr;;? biodiversity, EU policies by C. Arvanitid@ 17 Apr 0ZYDIA IGNATIADES
*-The politics of biodiversity 16 Apr 03Forum Admin
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Biotic resources: from exploitation to innovation and local
development - Summary on joint sessions between MAFENA and
Bioplatform

Christos Arvanitidis and Anastasios Eleftheriou

Institute of Marine Biology of Crete. P.O. Box 2213R-71003 Iraklio. Crete. Greece

The only message directed to this Session fronMidagne Biodiversity section was delivered
by Nina Shurova. In this message the severe changage structure, growth, production,
mortality, average age and life span, as well asdéamts of mass mortality of the
commercially exploited species Mytilus galloprovaiis, are described. The contributor

concludes that the exploitation of 9,360,000 tomep®rted from the Ukrainian coasts in the
60s has now practically ceased.

Message titles:

Message Date Posted by
17 Apr 0Nina Shurova
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General discussion — Synthesis: special session foe MARBENA e-

conference

Christos Arvanitidis and Anastasios Eleftheriou

Institute of Marine Biology of Crete. P.O. Box 2213R-71003 Iraklio. Crete. Greece

Discussions during this session can be categoiristtuiee themes:

Additional information given for the Mediterraneltarine Biodiversity, concerning the areas
where a relatively low degree of scientific effbids been spent (e.g. Syrian coasts (Izdihar
Ammar) and Northern Aegean (Chariton Chintiroglow)) poorly studied taxa (halacarids

(Gelmboldt Maria);

Recently developed disciplines in Marine Biodivrsisuch as the relation between
Biodiversity and Ecosystem Functioning, through tleelopment of a new generation of
scientists skilled in various methods and techrsguanging from molecular biology and

biochemistry to statistics and bioinformatics (Aledro Bergamasco, Laura Giuliano);

A debate, which started with the question as totldrewe can provide answers to important
questions, as those posed by the chairmen of thdefamce, with a certain degree of
certainty or we should stay at the “single-hypoithéssting” looking for answers with more

scientific rigour (Lisandro Benedetti-Cecchi). Seale participants (Ferdinando Boero,

William Silvert) argued that many benefits wouldre® from the development of theory and

experimentation;

A presentation of the most significant points oé thiscussions taken place during this e-

Conference.

Message titles:

Message
-General aspects

Functional role and biodiversity: is there a neédane

o of
=i Brave New World

:-General Comments on the Biodiveysitf the Mediterranee

" Se
A response to Attrill and Alcaraz

--SOME QUESTIONS
. the answer is no

| Thanks
-Five little birds..

: Should we be totally objective?

. objective methods

} So what is science
! Seeing the World as it IS

i nice answers to irrelevant questions
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Date Posted by

11 Apr 03Lloris Domingo

18 Apr 03Alessandro Bergamasco

19 Apr 03Lloris Domingo

11 Apr 03Chariton-Charles Chintiroglou

11 Apr 03Chariton-Charles Chintiroglou
14 Apr 03Lloris Domingo

15 Apr O3Ferdinando Boero

16 Apr 03Lloris Domingo

15 Apr O3Lisandro Benedetti-Cecchi

15 Apr 03William Silvert

17 Apr O3Ferdinando Boero

20 Apr 03Lisandro Benedetti-Cecchi

21 Apr 03William Silvert

17 Apr O3Ferdinando Boero



The relevance of ‘irrelevance’ 20 Apr O3Lisandro Benedetti-Cecchi
: relevant and irrelevant 21 Apr O3rerdinando Boero
é----Mediterranean Sea as a Museum of Nature 16 Apr 03Chariton-Charles Chintiroglou

é----ConcIusions of the 1st EFMS Conference about

16 Apr 03Manos Dassenakis

~ sustainabil
--Perhaps in another occasion 17 Apr 03Lloris Domingo
. sorry! 21 Apr 0Ferdinando Boero
. Thanks for its valuable commentaries 22 Apr 03Lloris Domingo
;----General Discussion 20 Apr 03zdihar Ammar
--Suez Canal invasives 22 Apr 03Bella Galil

‘.-Fauna of marine mites (Halacaridae) of Odessa(Sarte\
U

22 Apr O3Maria Gelmboldt
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Organisation and statistics
Edward Vanden Berghe

Flanders Marine Data and Information Centre. Flamtiéarine Institute (VLIZ). Vismijn,
Pakhuizen 45-52, B-8400 Ostend, Belgium

The conference was organized as a moderated bubetrd. Both the introduction to the
themes and topics, and summaries of the discussiwase available on the Internet,
(www.vliz.be/marbena). Contributions to the confere were posted through a form on the
web site. Contributions by non-moderators were dgigmh as ‘non-moderated’, until a
moderator released them. For this purpose, the ratmte had access to a separate form,
which allowed editing or deletion of messages.

Discussions were guided by two chairmen, Christogitidis and Anastasios Eleftheriou.
Nine separate themes were discussed in conseaddly® For each of these themes, an
‘opponent’ was appointed. The chair was responsiblepen the discussion, and to provide
summaries of the discussions at regular intervethey were also responsible to provide a
general summary and synthesis of the discussitireand of the week. These were posted on
the web and a final report is reproduced here. dpy@onents were responsible to keep the
discussion lively, and the discussions on all isshave extended until the last day of the
Conference.

During the second week, the discussions ran jowith Bioplatform e-conference, which

took place from 31 March to 23 April. The first the, during the joint running of the

Conferences, was defined by the Marbena-team, vth#éeremaining ones are defined by
Bioplatform (see table 1).

An additional topic was raised for those who wanieddd messages of general issues on
marine biodiversity, general aspects to the disonssheld during this e-conference and to
finalize the e-conference with a synthesis.

The basic flow of information of the conference whough the WWW. This was done to
stimulate 'external' parties to participate in dligcussion. To make sure the conference was
widely known, mailing lists of several organizatoand activities were used to invite all
interested parties to register. Access to the géneages of the conference, and to the
summaries, was open to everyone. To be able to rpessages and also to view posted
messages, registration through a form on the webvgas necessary, but in contrast to
previous e-conferences, a login username only angdassword was needed any more. The
obliged login username aids in referring to thénatg’ details by linking to IMIS (Integrated
Marine Information System), and in addition enahlssto score participation during the
course of the conference. The requests for refimtravere handled individually; applicants
were informed of successful registration in an é-n@n the registration form, participants
could choose to receive the summaries of the disous, as drafted by the chairpeople and
opponents, by e-mail. This was done by the vasbritgjof the participants.

Satistics

Registered participants (includes ‘marble’ parteifs): 689
Registered participants to ‘marble’: 336
Number of countries: 57
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Participants requesting summaries through e-mag: 4
Number of messages: 240
Number of contributors: 65

Hits on marbena web site: 33,795 (to 9/5/2003)
Hits on /cgi-bin/marbena.exe: 15,879
Hits on /marbena: 17,916, or approximately 3,700l pages
Total number of pages requested: approximately7eD,

Topicl The known: Historical and contemporary perspectigesicerning speci s
composition, their distribution and general trenfitheir abundance over tim :

day 1 | Phytoplankton, zooplankton and benthos Ferdinando Boero
day 2 Fish and commercially exploited invertebrates  Francesco Sarda
day 3 Identification of "hot spots" of species/hat John Stuart Gray

diversity and productivity

Topic 2  The unknown: Identification of the critical infoation gaps

day 4 Information gaps for important fish ¢ Roberto Danovaro
invertebrates resources and impact of introd

and/or immigrant species; information gaps

species/area relationships in the Mediterraneal

the Black Sea; information gaps conceri

important habitats in different geographic region

Topic3  The unknowable - Identification of the drivers bange

day 5 Potential drivers of change to marine resourct Carlos Duarte

the Mediterranean and Black Sea; prediction

mitigation schemes.

Topic4  The Value - Does marine biodiversity matters?

day 6 What is the value of change of Marine Biodiver: = Anastasios Eleftheriou
what can we do to know the presently unknc

what are the consequences and costs o

knowing.

Topic5  Biotic Resources: Potential and Risks (joint sessith Bioplatform)
day7 |

Topic 6  Science for better governance (joint session witipBtform)

Day8 | Science for better governance Martin Sharman
Topic 7  Biotic resources: from exploitation to innovatiomdalocal development (joi it
session with Bioplatform)

Day9 |
Topic 8  General discussion and synthesis

Table: 1. Time table: dates, themes and opponespectively.
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List of participants

Aanderaa, Rune. Cooperative Council for Biological Diversity, Oslo: Norway
Abbiati, Marco. University of Bologna: Scienze Ambientali: Italy

Aberg, Per. Goteborg University, Department of Marine Botany: Sweden
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