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1) FINAL MANAGEMENT REPORT
1.1. Introduction to project objectives

The 3-year BIOMAERL programme (1996 -1999), funded by the EC under
MAST-III, involved collaboration between five laboratories in four countries (UK,
France, Spain, Malta; see partner list above). The project sought to redress the dearth
of biological knowledge concerning maerl habitats, and provide information upon
which informed management decisions could then be made for this habitat in
European seas. Thus it set out: a) to examine W European maerl-bed biodiversity; b)
to establish the functional roles played by key elements of the biota; c) to assess the
impacts of a variety of anthropogenic disturbances on representative grounds; d) to
compile an inventory of NE Atlantic and Mediterranean maerl-bed biota, and e) to
develop management guidelines and conservation strategies for european maerl beds.

There were five specific objectives:-
1.) To establish sampling sites, optimum sampling protocol and key species
(including those most affected by human impacts) for each study area on the basis of
which to prosecute objectives 2-5.
2.) To determine the range of structural difference between sites. This involved
detailed assessment of site edaphic factors, in particular the structural complexity of
the habitat. It included physico-chemical sampling of the overlying water column and
of the maerl gravel itself, both in the field (salinity, temperature, Secchi disc
transparency, water currents) and subsequently in the laboratory (seston gravimetry,
maerl granulometry, calcimetry, porosity, shear strength, pH, Eh and organic content).
Species records derived as an adjunct to this objective have also contributed to
objective 5.
3.) To determine the dynamics of key species and the impact of natural disturbances.
Clearly, sources of natural variation (like habitat heterogeneity, seasonal variation,
species interactions) were required to be considered before the impact of Man could
be properly adjudged in context.
4.) To identify the main anthropogenic threats to, and impacts on, maerl grounds in

each region. These threats included aquaculture, demersal fishing activities and

eutrophication.



Objectives 3 & 4 necessitated taking area-quantifiable samples to derive
population densities, biomass and size-structure data on selected organisms. Given
the disparate circumstances of different partners, the different characteristics of the
study sites, and the different sources of anthropogenic disturbance in each region, a
range of sampling methodologies has had to be called upon to deliver these
objectives. Objective 4 necessitated deliberate disturbance of a small area of
unimpacted ground, to elucidate the consequences of an accurately quantifiable
imposed stress factor (in this case mechanical disturbance by towed gear). Species
records derived during the prosecution of objectives 3 & 4 also contributed to the
database in objective 5.

5.) To provide an inventory of the mega/macrobiota (fauna and flora) of maerl
systems in the NE Atlantic and Mediterranean Sea, to compare regional (boreal,
lusitanian and Mediterranean) differences in biota, and integrate knowledge gained
under objectives 1-4 into a coherent management strategy for conservation of

European maerl beds.

1.2 General managerial comments

At the outset, as co-ordinator, I should like to pay tribute to the selfless hard
work and dedication of all who have participated in BIOMAERL. This programme
proceeded without a single cross word between participants and represented a model
of enthusiastic European co-operation.

The BIOMAERL project began on 1st February 1996. Ten project meetings
have been held, at regular (3-monthly) intervals, throughout the subsequent 3-year
period of the contract, with venues rotating equitably between partners. The schedule
as laid down in the Technical Annex has been followed as assiduously
as circumstances have allowed. It will be seen from what follows that the Tasks we
set ourselves have all been accomplished. As is inevitable with any piece of research,
certain evolutions, substitutions and additions have occurred.

Partners took an early decision, based on experience gained in pilot surveys
(see First 6-monthly Report), to substitute a 1.0mm screen for the 0.5mm screen
envisaged at the outset for retention of macrofauna. There is a dichotomy in the

literature as to which sieve should be regarded as standard in this respect (0.5mm or



1.0mm). Although Holme & McIntyre (1984) advocated 0.5mm, Baltic marine
biologists had standardized on 1.0mm (Dybern et al., 1976; Ankar et al., 1979),
following most of the classical work on marine benthos. Thiel (1983) also considered .
Imm as being the cut-off point between macro- and meiofauna. At the design stage of
this project, no guidance was available from published work on maerl habitats. As the
project broke new ground, it soon became obvious that more progress would be made
by using a 1mm screen freeing time to sample larger areas with more replicates.

Holme & Mclntyre (loc.cit.) anticipated this stating that “in general, it is suggested
that a 0.5mm sieve should be used for macrofaunal separation, but since this may
retain too large a volume of material on coarse grounds, a compromise may have to be
made” . The adoption of the 1mm sieve as standard meant that more samples could be
taken than were originally specified, enhancing the statistical rigour of the data, as

was endorsed by the EC (see end of Year 1 Report).

One difficulty encountered was the inevitable weather-dependency of
sampling trips. Strenuous efforts have been made by each partner group to make
alternative arrangements, although stringent financial limits concerning boat-time
meant that commercial alternatives could not be countenanced.

The major financial difficulty has been that encountered by the Maltese group
(UM) which received no financial assistance from the EC (since Malta is, as yet, not a
member state of the European Union). Their ability to adhere to the agreed
programme has been nothing short of miraculous. The tenacity of Prof. Schembri to
the programme in the face of one financial setback after another has been truly
inspirational.

All partners have had an equal and equivalent role in gathering data. Some of
the routine work has been assisted by volunteer student labour under supervision, at
no cost to the programme. In this way, involvement of a wide circle of people has
been accommodated which facilitated skills transference between partner countries.
Specialist tasks have been delegated among participants to the most suitable
personnel or research group. On several occasions, reciprocal working visits (of
weeks or months duration) between laboratories have taken place by partner
personnel, particularly younger scientists. This has helped enormously to cement the

programme into an integrated whole. All partners have taken an active role in sample



processing, data analysis, report writing and presentation of results in a wide variety
of fora (see below).

A welcome added value of BIOMAERL has been that it has built upon an
existing data set derived from an earlier EC-funded project (under Fisheries Sector
contract PEM/93/08) at UMBSM thereby achieving a unique 4-year database relevant
to the topic of scallop dredging on maerl beds in the Clyde Sea area.

Publicity for the work undertaken and results obtained has been achieved by
submission of scientific papers to Conferences and international journals, by poster
presentations at meetings, by exposure in local newspapers and in television
programmes (see below). Appropriate material from this Final Report will be
released for general consumption on the web sites of UMBSM

[http://www.gla.ac.uk/Acad/Marine].

1.3 Personnel

We congratulate Dr A. Sanchez Mata, who left the project at the end of
October 1998 to take up a 2-year marine biology lectureship at the University of
Santiago de Compostela. Partners would like to think that her experience gained
during the BIOMAERL contributed in no small measure to her selection, and all wish
her well in her new career. The list of personnel involved in the project during the

whole period of the contract is as follows:



(UMBSM)

Dr J.Hall-Spencer
Prof. P.G.Moore

(UBO)

Mr J.Grall

Prof. M.Glémarec
Mrs M. Guillou

(USC)

Dr A.Sanchez Mata

Mr E.Abella Rey

Ms M.E.Pita Siebert

Ms Ch.de la Huz Serrano
Prof. J.Mora Bermidez
Ms N.Zumalave Rivas
Mr A. Penedo Padin

Collaborator (Univ.Vigo; UV)

Dr M.Lastra

(UA)

Prof. A.A.Ramos-Espla
Ms A.Seva Patino

Ms C.Barbera Cebrian
Mr C.Valle Pérez

Mr J.L.Patino Canaveras
Ms C.Martinez Goémez
Mr C.Bordehore Fontanet
Mr J.Mallol Ferrer
Ms C.Mena Sellés
Ms S.Ruiz Rodriguez
Ms M.Vivas Salvador
MTr J.Guillén Nieto
Mr A.Aranda Lopez

(UM)

Prof. P.J.Schembri
Mr E.Lanfranco
Mr J.A.Borg

Mr A.Mallia

Ms S.Farrugia

Ms M.Rizzo

Ms J.R.Mifsud

Collaborator
Mr C.Mifsud

% of person’s time

100
10

100
50
30

100 (until 31 Oct.1998)
50

50

50

10

50 (from 1 Nov 1998)
50 (from 1 Nov 1998)

10

50

50 (until 28 Feb.1997)
50

50 (from 1 Oct 1996)
50 (from 1 Oct 1997)

Funded or not

Yes
No

Yes
No
No

Yes
Yes
Yes
Yes
No

Yes
Yes

No

No

Yes
Yes
Yes
Yes

50 (from 1 Oct 1997-31 Dec 1997) Yes

100 (from 1 Jan 1997)
50 (from 1 Jan 1998)

50 (from 1 May 1998)
50 (from 1 Oct 1998)

50 (from 1 Oct 1998)

30

30

20

10

10

2 (until Feb. 1997)
10 (until June 1997)
100

10

10

No
Yes
Yes
Yes
Yes
No
No

No
No
No
No
No
No
No

No



1.4 Report on meetings held

BIOMAERL project meetings have been held as follows:-

Millport
Santiago
Malta
Alicante
Brest
Millport
Santiago
Malta
Alicante

Brest

1.5 Publicity
ublications resulting from BIOMAERL

Scientifi

Feb. / Mar. 1996 (split meeting)
11-13 May 1996

12-15 Sept. 1996

31 Jan.- 4 Feb. 1997

30 May-1 June 1997

20-22 Sept. 1997

8-12 Jan. 1998

29 May-2 June 1998

18-22 Sept. 1998

15-19 Jan. 1999

See under section 2. Detailed Scientific Report (below)

Student dissertations resulting from BIOMAERL

Farrugia, S., 1997. Lower infralittoral and upper circalittoral macrobenthic

communities off the northeastern coast of Malta. Unpubl.B.Sc. dissertation,

Dept of Biology, University of Malta.

Mifsud, J.R., 1997. Morphological diversity in maerl-forming calcareous algae from

off the northeastern coast of the Maltese islands. Unpubl.B.Sc. dissertation,

Dept of Biology, University of Malta.

A further three dissertations are in progress, two of which are B.Sc.(Hons) Final year

dissertations, expected to be presented in May 1999, and the third is a Masters

dissertation, expected to be presented by the end of the year 2000.



Camilleri, K., The epibiotic fauna of a maerl ground off the Northeast coast of Malta.
B.Sc. dissertation, Department of Biology, University of Malta.

Cilia, R, 4 study of the non-corallinaceous macrophytes of a maerl ground off the
Northeast coast of Malta, and their epiphytes. B.Sc. dissertation, Department of
Biology, University of Malta.

Mifsud, J.R., Habitat architecture of maerl beds from off the North-eastern coast of

Malta. M.Sc. dissertation, Department of Biology, University of Malta

Five M.Sc. student dissertations are in progress in the University of Alicante, due to

finish either later in 1999 or 2000, as follows:

Bordehore Fontanet, C., Taxonomy, biology and ecology of the Ascidiacea associated
with the maerl beds in the SE Iberian Peninsula.

Mallol Ferrandiz, J., Contributions to the knowledge of the Ophiuroidea
(Echinodermata) of the maerl beds in the SE Iberian Peninsula.

Martinez Pérez, C., Contribution to the knowledge of the Mollusca of the maerl beds
in the SE Iberian Peninsula.

Patino Canavares, J.L., Contribution to the knowledge of the Amphipoda of the maerl
beds in the SE Iberian Peninsula.

Vivas Salvador, M., Contribution to the knowledge of the Polychaeta of the maerl

beds in the SE Iberian Peninsula.

Six dissertations are currently in progress at UBO based on BIOMAERL, as follows:

Issa, R., Variation saisonniere de l'epifiore des bancs de maerl de la
rade de Brest-France. Diplome d'Etudes Aprofondies en Oceanologie
Biologique.

Haug, E., Evolution saisonniere des pigments algaux des contenus
stomacaux de trois especes d'oursins de l'ecosystéme du maerl en rade de Brest.
Diplome d'Etudes Aprofondies en Oceanologie Biologique.

Conan, S., Variations spatiales et temporelles de la flore epiphyte des

bancs de maerl de la rade de Brest. Maitrise de Biologie des

10



Populations, Mention Milieu Marin.

Jarosz, N. Variabilité spatiale et temporelle du megabenthos dans
les bancs de maerl de la rade de Brest. Maitrise de Biologie des
Populations, Mention Milieu Marin.

Joly, G., Impact d'une zone de dragage sur la macrofaune et la
megafaune benthique des bancs de maer! des Glenans. Maitrise de
Biologie des Populations, Mention Milieu Marin.

Le Floc’h, E., Evaluation de l'impact de la ville de Brest sur le
benthos des bancs de maerl de la rade de Brest. Maitrise de Biologie

des Populations, Mention Milieu Marin.

Three M.Sc. dissertations are in progress at USC and UV are expected to be presented

in November 1999:

Mulet Abeledo, M., Seasonal biodiversity in two maerl grounds of Ria de Vigo. M.Sc.
dissertation, Departamento de Biologia Animal, Facultad de Biologia,
Universidad de Santiago.

Pazos Garrido, 1., Tridimensional population dynamics of benthic fauna from a maerl!
ground. M.Sc. dissertation, Departamento de Biologia Animal, Facultad de
Biologia, Universidad de Santiago.

Pita Siebert, M.E., Structural differences and seasonal variations of maerl bottoms.
M.Sc. dissertation, Departamento de Ecologia y Biologia Animal, Facultad de

Ciencias del Mar, Universidad de Vigo.

Communications and posters on BIOMAERL delivered at Conferences

Five presentations (given as posters and oral communications) by members of the
USC team, dealing with different aspects of the BIOMAERL programme in Ria de
Vigo grounds were presented at the Xth Iberian Symposium on Benthic Marine

Studies, 23-26 February 1998 in the Algarve (Playa de Carvoeiro, Portugal), as

follows:

11



Sanchez-Mata, A., Abella, F.E. & Mora, J., Biodiversidad especifica de los fondos de
maerl (Lithothamnion corallioides (P.& H..Crouan) P.& H.Crouan and
Phymatolithon calcareum (Pallas) Adey & McKibbin de la Ria de Vigo.pp.
168-169.

Mora, J., Sanchez-Mata , A.& Lastra, M., Variacion estacional de la fauna bentonica
de un fondo de maerl bajo la influencia de un poligono de bateas de mejillon.
p.96.

Sanchez-Mata, A.,de la Huz , Ch. & Mora, J., Caracterizacion fisiogeoquimica de los
fondos de maerl de la Ria de Vigo. p.128.

Pita, M.E., Lastra, M., Sanchez-Mata, A. & Mora, J., Efecto de los campos de bateas
de mejillon sobre la distribucion vertical de la infauna en los fondos de
maerl.p.159.

Sanchez-Mata, A., Grall J. & Hall-Spencer, J., Diferencias estrucurales biogeograficas
de los fondos de maerl en aguas del Atlantico Norte entre las latitudes 42° y

56°, p.124.

Other BIOMAERL presentations, this time from the UA team, were also

communicated at this meeting:

Aranda Lopez, A. & Solano Garcia, I., Composicion floristica y estructura de los
fondos detriticos del SE Ibérico. p.106.

Barbera, C., Valle, C., Martinez, M.C., Patifio, J.L , Bordehore, C. & Ramos-Espla,
A.A., Contribucién al conocimiento de la macrofauna asociada a los fondos de .
maérl de la Reserva marina de Tabarca (Alicante, SE Peninsula Ibérica). p.131.

Guillén Nieto, J. & Barbera Cebrian, C., Variacion de las poblaciones de crustaceos
decapodos en las comunidades del detritico del SE Ibérico afectadas por el

impacto de la pesca de arrastre. p.144.

Three presentations (two posters and one oral communication) dealing with different
aspects of the BIOMAERL project in Ria de Vigo grounds were presented at the XIIT
Bienal Real Sociedad Espariola de Historia Natural, that took place from 6-10 July

1998 in Vigo (Galicia, Spain); they were:

12



Sanchez Mata, A., Abella Rey, F.E. & Mora Bermidez , J., Evoluci6n estacional de.
las especies indicadoras del macrozoobentos en fondos de maerl de la Ria de
Vigo.

Mora Bermudez, J., Sanchez Mata, A. & Abella Rey, F.E., Cambios estructurales en
la composicion de dos fondos de maerl sujetos a diferentes condiciones
ambientales. p.48

Mora Bermudez, J., Pita, M.E. & de la Huz, Ch., Importancia de la naturaleza de las
muestras en la obtencion de resultados faunisticos en el estudio de los fondos
de maerl.

[unfortunately, by oversight of the conference organisers the last two mentioned were
omitted from the published abstracts]

A summary of the Maltese contribution to the BIOMAERL project was presented at
the 1998 Annual Biology Symposium organised by the Department of Biology of the
University of Malta. This Symposium was held on 21 November 1998. The abstract
of this presentation was published in the Abstracts Book distributed at the

Symposium.

A poster giving an overview of the BIOMAERL programme was exhibited at a
Conference on “Aquatic life cycle strategies” held at the University of Plymouth, UK
(14-17 April 1997).

A poster on the effects of scallop dredging on Scottish maerl beds was also presented
at a Workshop on maerl-related issues held in Galway, Ireland (30 May 1997).

A poster was presented by Dr J.M.Hall-Spencer on Long-term effects of scallop
dredging maerl beds, at the ICES Symposium on Marine benthos dynamics:

environment and fisheries impacts in Heraklion, Crete (IMBC) on 4-9th October

1998.

Two complementary BIOMAERL project posters have been produced, which have
been displayed at the following international meetings:
Third Marine Science & Technology Conference, 23-27 May 1998, Lisbon
ICES Conference, Marine benthos dynamics: environmental & fisheries

impacts, 5-9 October 1998, Hiraklion, Crete.

13



Workshop on “Effects of fishing on non-target species and habitats:
biological, conservation and socio-economic issues” Beaumaris, N.Wales, 7-
10th December 1998.

These posters are available as resource material to project partners on request.

Meantime they are on permanent display in public places in UMBSM and UBO.

Dr J.M.Hall-Spencer (UMBSM) is thanked for his efforts in creating these useful

visual aids.

Lectures given on BIOMAERL topics

Prof P.G.Moore delivered an invited lecture “Biodiversity: the crisis you know and
the crisis you don’t know” as part of the series “Les Conferences de I’Ecole Doctorale
des Sciences de la Mer” which dealt with BIOMAERL-related issues.

Dr J.M.Hall-Spencer presented a talk entitled “Human threats to the molluscan fauna
of European maerl beds” at the Molluscan Conservation Conference - a strategy for
the 21st century, organised by the Conchological Society of Great Britain in
November 1996

Dr J.M.Hall-Spencer gave a talk to the UK Marine Nature Conservation Review team,
the Joint Nature Conservation Committee and other interested parties concerning
suitable methods for monitoring maerl beds during a Workshop held in Millport 6-9
May 1997.

Dr J.M.Hall-Spencer gave a talk entitled “Observations on Upogebia deltaura (Leach)
(Crustacea: Decapoda) on NE Atlantic maerl beds” to the Scottish Marine Group/
Scottish Association of Marine Science Conference on Aspects of Crustacean Biology
held in the University of Glasgow, 26th May 1998.

Ms Miraine Rizzo presented a paper entitled “Does fishing have an impact on Maltese
maerl grounds?” to the ICES Symposium on Marine benthos dynamics: environment
and fisheries impacts held in Heraklion, Crete (IMBC) on 4-9th October 1998.

Prof. A.A.Ramos Espla gave a talk entitled “The Marine Reserve of Tabarca
(Alicante), past, present and future” for the Faculty of Sciences, University of
Alicante (about the importance of protecting and conserving marine biodiversity for

the long term, especially seagrass meadows and maerl beds).

14



Prof. A.A.Ramos Espla gave a public lecture entitled “;Esta la biodiversidad marina
mediterranea amenazada?” in the Culture lecture room of the CAM of Alicante and
Cartagena on 16 February 1998 (about the impacts on Mediterranean benthic
communities, especially seagrass meadows and maerl beds).

Prof. A.A.Ramos Espla gave a talk entitled “The marine reserve of Tabarca: the
protection of biodiversity and living resources” in the QUARTZ Hall, Brest on 15
January 1999 at the invitation of the Permanent Commission of the National Park of
Iroise.

Professor M.Glémarec gave a lecture entitled "Complexité architecturale et
biodiversité" at the Navires cotiers et océanographiques de 1'Atlantique et de la
Manche. Colloque National de Bordeaux, 9-10 June 1997.

Professor J.Mora and Dr A.Sanchez-Mata have incorporated the findings of the
BIOMAERL project into the USC doctoral programme on Ecosystems and zoological
resources at the Universidade of Santiago de Compostela, giving immediate feedback

from research to teaching the next generation of young marine scientists.

Audiovisual exposure of BIOMAERL
The USC cruise of March 1997 was filmed by a TVGA (Television Gallega: Galician

Television) team on board. It was televised in April 1997 during the programme
Telexornal. A videotape of this recording is available. A video, including underwater
footage, relating the work of the BIOMAERL project is being assembled by UA. A
French television crew was given facilities on board the RV Cotes d’Aquitaine in
November1997 to take pictures of maerl sampling in the bay of Brest for a television

programme on the FRANCE 3 channel in March 1998.

Articles on BIOMAERL in the popular press
Articles in local newspapers publicizing the work of the BIOMAERL project have

appeared in Spain (La Verdad, 28 June 1998, Alicante) and France (Le Telegramme,
Brittany; Ouest France 16/17 January 1999).

World Wide Web access to BIOMAERL
The BIOMAERL project is referred to under the biodiversity theme

15



in the UBO web site [http://www.univ-brest.fr/IUEM/BIOFLUX], and also on the
UMBSM website [http://www.gla.ac.uk/Acad/Marine].

Visiting scientists
A most useful international contact was achieved when Dr Viviane Testa spent two
days with the group (during its Millport meeting in September 1997), and presented a

talk on her maerl researches (from a sedimentary geological perspective) off Brazil.

Two undergraduate students: Ms. Susanne McCullock {University of Glasgow,
Scotland) and Ms. Karen Buttigieg (University of Southampton, England), visited the
Department of Biology (University of Malta) during the period July to September
1996 to work on the BIOMAERL project on a voluntary basis. They both helped with
the collection and sorting of maerl samples and with the measurement of

physicochemical parameters.

Ms Myriam Bouker (Institut National Agronomique de Tunis, Tunisia) visited the
Department of Biology (University of Malta) during the period between 22 August -
18 September 1997 to learn practical techniques in marine benthic ecology. She
helped with the sorting of maerl samples, identification of maerl fauna and flora from
the winter 1997 samples, as well as carried out granulometric analyses of these

samples.

During the period July to September 1997, the Maltese Ministry of Education and
National Culture funded a full-time student summer worker to work on the
BIOMAERL project. Mr Michael Refalo carried out granulometric analyses of maerl
sediments and determinations of rhodolith sphericity for samples from the Pilot

Survey.

Voluntary student helpers to BIOMAERL programme

It is appropriate, at this juncture, to stress and acknowledge the importance of

volunteer undergraduate student labour to the successfulness of this programme. In

16



particular, it has enabled a much larger workload of samples to be sorted than would
otherwise have been the case. We believe that by encouraging such involvement, the
various teams have helped to educate and inform a younger generation, true to the
spirit of EU prioritization of investment accountability to the citizen. Thus we thank
the following (unlisted in the Personnel list, above) for their sterling efforts in support
of BIOMAERL: M.Mulet Abeledo, 1. Pazos Garrido, L.Munin Munin,

S. Abiven, A. d'Alés de Corbet, V. Augeraud, K. Bialecki, S. Conan, E. Le Floc’h, L.
Guérin, N. Guillou, B. Haupmann, L. Houssay, N. Jarosz, M. A. Jean Mougin, G.
Joly, B. Jezequel, J. Jourdes, M. Kirshman, E. Lorena, A. Lorrain, E. Madigou, K.
Masski, S. Nedellec, X. Paul, M. Poisson, M. Saliou, K. Thoraval., R.Issa, E.Haug,
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1.6 Report on fieldwork

1.6.1 Clyde Sea area (UMBSM)

Use of research vessels

Sampling was conducted using two UMBSM-owned research vessels. RV Aplysia
(11m, cruising speed 7 knots), skippered by Mr D. Frazer, was used on equipment
trials and sampling within 20km of UMBSM. RV Aora (15m, cruising speed 9 knots,
260hp), skippered by Mr M. Parker, was used locally and on overnight trips up to
50km from UMBSM. An inflatable Zodiac (5m, 30hp) was used as a support tender
for diving operations. Equipment deployed from the RVs included a Valeport current

meter, N.I.O. water sampler, van Veen grab, Secchi disc and ring-dredge.

Dives completed
It was possible to take full advantage of the diving staff and facilities available at

UMBSM since the maerl beds studied were shallow (-6 to -15m CD) and relatively
sheltered from wave action. Over 200 man-hours were spent underwater collecting

samples, using still and video camera equipment and monitoring physical and
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biological changes within contrasting maerl habitats over a 2-year period. 85 SCUBA
dives were completed at Stravanan Bay, Bute and 57 were completed at Creag
Gobhainn, Loch Fyne. A further 9 dives were completed offshore from UMBSM,
testing equipment. Staff involved with underwater survey work were: Dr
R.J.A.Atkinson; Mr H. Brown, Mr K. Cameron, Mr J. Chamberlain, Dr J. Hall-
Spencer, Dr D. Hughes, Dr S.Wieczorek and Dr S. Marrs.

Days spent in the field
Flexibility within the UMBSM research vessel programme enabled a total of 50

successful cruises to be made to investigate Clyde Sea maerl grounds as part of the
BIOMAERL project. A further 2 days were spent working around the Cumbrae
Islands during equipment trials of the RoxAnn® hydro-acoustic processor (with Mr
D. Neil of Marine Micro, Aberdeen), an ROV (with Mr C. Shand of the Marine
Laboratory, Aberdeen), a Valeport current meter and an underwater air-lift. This gave

a total of 52 days spent doing fieldwork.

Samples taken (biota)

An early objective of the programme (Sub task 1.3), was to establish the optimum

sampling protocol in each region, taking into account the major sources of natural and
anthropogenic disturbance to local maerl beds. Sampling at UMBSM was designed to
elucidate the main short and long-term effects of storms and scallop dredging to maerl

habitats.

The following benthic sampling gear and techniques were tested on local maerl beds;
beam trawl, scallop dredge, Naturalist’s dredge, ring dredge, bucket dredge, van Veen
grab, Day grab, Jonasson & Olausson box corer, Senckenberg box corer, hand-held
cores, air-lifting, resin cast cores, resin cast burrows, video from a Remote Operated

Vehicle, 1m* quadrats and transect swims using SCUBA.
A beam trawl and a gang of three scallop dredges captured larger members of the

community and allowed an assessment to be made of the damage caused to non-target

species when maerl beds are fished for scallops (Hall-Spencer & Moore, in press b).
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However, tows of a few minutes duration affected >300m” (Hall-Spencer & Moore,
in press a) and were too destructive for use as a regular sampling method on such
small maerl deposits. Instead, video and frequent diver observations were utilized to
provide information on the distribution, abundance, behaviour and identity of larger

inhabitants of local maerl beds under Task 5.

Smaller dredges impacted limited areas (<15m? and proved useful since they
collected fauna that burrowed too deeply to be collected in grabs or cores. Of the
dredges tested, a 75cm wide ring-dredge dug deepest into the maerl (<23cm) and was
adopted for regular use. Grab sampling provided a quantitative means of assessing
small organisms that were abundant in the surface layer of the maerl. Trials revealed
that a 0.1m” van Veen grab worked best on local grounds, penetrating maerl to 15cm
with >90% of grabs brought up full. Of the coring devices tested, the Jonasson &
Olausson box corer had a poor success rate since pebbles, which were common,
prevented adequate penetration of the sediment. Hand-held 0.08m’ circular cores
proved to be ideal for sampling small (<1mm) but very abundant members of the near
surface maerl fauna (Hall-Spencer, 1998). They were also a useful means of
monitoring the abundance of living maerl on experimental plots within each deposit
(Hall-Spencer & Moore, in press a). The most difficult group of organisms to sample
proved to be the deep-burrowing megafauna which could not be collected using the
methods outlined above. However, a combination of air-lifting, Senkenberg box cores
and resin-cast burrows provided novel information on these elusive organisms (Hall-

Spencer & Atkinson, in press).

By June 1996, preliminary trials had been completed and a 75cm ring dredge, 1m’
quadrats, 0.08m? hand-held cores and a 0.1m” van Veen grab were chosen as the most
suitable combination of sampling devices to regularly monitor the dynamics of key
species on impacted and control grounds over a two year period. To complete Tasks 3
& 4, and in the light of discussion with collaborators at the second BIOMAERL
meeting, UMBSM opted for a seasonal sampling programme of three replicate van

Veen samples (1Imm sieved), three hand-held core samples (Imm sieved), ten
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sediment-surface quadrats and one ring dredge sample (2mm sieved) per site, giving

totals of 48 grabs, 48 cores, 160 quadrats and 16 dredge samples.

As the biological sampling programme progressed it proved possible to achieve the
agreed level of sampling and, on many occasions, to include a greater degree of
temporal and spatial replication to improve the accuracy of our population
estimations. Overall, in fact, 65 grab samples, 176 core samples, 600 surface
quadrats and 30 dredge samples were taken for analysis from May 1996 to May
1998.

In addition, eight complete resin-cast thalassinid burrows, nine 1m” air-lift samples
and four Limaria hians nests were collected using SCUBA for subsequent laboratory
investigation. This supplemented our knowledge of the ecology of local maerl beds
and allowed as exhaustive a list as possible to be drawn up of the macrobiota present
on local maerl habitats in completion of Task 5. During SCUBA dives, video footage
and 926 in situ photographs were taken of storm- and dredging disturbance together
with the benthos associated with Scottish maerl beds. This material has been used to
illustrate scientific papers, produce posters for presentation at Conferences and
Symposia and to disseminate information to the general public at lectures and in the

popular press.

Samples taken (Physical parameters

On 48 occasions water samples were taken of surface and bottom water (1m above
sediment surface) to monitor the range and timing of fluctuations in salinity,
temperature and turbidity (Secchi disc depth) over the 1996-98 period. The amount of
seston suspended in water samples was measured on 21 occasions over one year at
each site. A Valeport current meter was deployed on 32 cruises for periods up to 48h
which gave a thorough knowledge of the benthic current field in each area
encompassing spring, neap and mid-tidal conditions. A gauge designed to measure
changes in sediment macro-topography due to wave action was used approximately
bimonthly between May 1996 and May 1998 (Hall-Spencer & Atkinson, in press).

This allowed an assessment to be made of the magnitude and frequency of natural
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disturbance due to storms. In addition to the agreed programme, the loan of

equipment from Dunstaffnage Marine Laboratory (Oban) allowed us to monitor the

effects of a Skeletonema costatum phytoplankton bloom on the oxygen saturation and

chlorophyll-a content of the water column in April 1997. This monitoring of physical

parameters contributed to the data needed to explain major latitudinal differences

between European maerl habitats (BIOMAERL team, submitted).

TABLE 1.1. List of UMBSM research cruises.

Cruise Ref. Date Sites Tasks accomplished Vessel .
No. sampled

UMBSM 1 12.2.96 Impacted | Physicochemical parameters; grab Aplysia
samples; quadrats; in situ photography;
site marking

UMBSM 2 27.2.96 Control Physicochemical parameters; grab Aora
samples; site marking

UMBSM 3 28.2.96 Impacted | Physicochemical parameters; grab Aora
samples;

UMBSM 4 20.3.96 Impacted | Physicochemical parameters; ring Aplysia
dredge, quadrats, cores, in situ
photography

UMBSM 5 21.3.96 Impacted | Physicochemical parameters; grab Aplysia
samples, Naturalist's dredge, quadrats,
in situ photography

UMBSM 6 6.6.96 Control Physicochemical parameters; grab Aora
samples; ring dredge; quadrats; cores;
in situ photography

UMBSM 7 7.6.96 Impacted | Physicochemical parameters; grab Aora
samples; quadrats; in situ photography

UMBSM 8 18.7.96 Impacted | Physicochemical parameters; grab Aplysia
samples, ring dredge, beam trawl

UMBSM 9 22.7.96 Impacted | Physicochemical parameters; quadrats, | Aplysia
in situ photography

UMBSM 10 30.7.96 Control Physicochemical parameters; grab Aora

samples; ring dredge; air-lift; cores;

quadrats; in situ photography
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UMBSM 11 31.7.96 Control Physicochemical parameters; ring Aora
dredge, quadrats, air-lift, in situ
photography
UMBSM 12 20.8.96 Impacted | Physicochemical parameters; grab Aplysia
samples, ring dredge, quadrats, air-lift;
in situ photography
UMBSM 13 21.8.96 impacted | Physicochemical parameters; cores, Aplysia
quadrats, air-lift, in situ photography
UMBSM 14 19.9.96 Impacted | Physicochemical parameters; grab Aplysia
samples, ring dredge, quadrats, cores,
in situ photography
UMBSM 15 20.9.96 Impacted | Physicochemical parameters; cores, Aplysia
quadrats, air-lift, in situ photography
UMBSM 16 9.10.96 Control Physicochemical parameters; grab Aora
samples, ring dredge, cores, quadrats,
in situ photography
UMBSM 17 6.11.96 Fairlie Physicochemical parameters; RoxAnn | Aora
Channel hydro-acoustic processor survey
UMBSM 18 7.11.96 Impacted | Physicochemical parameters; RoxAnn, | Aora
& Tan grab samples
Buoy
UMBSM 19 19.11.96 | Impacted | Physicochemical parameters; ring Aora
dredge, grab samples, quadrats, bait-
pump, cores, in situ photography
UMBSM 20 26.11.96 | Impacted | Physicochemical parameters; ring Aora
dredge, quadrats, bait-pump, resin
casting
UMBSM 21 5.12.96 Impacted | Physicochemical parameters; ring Aora
dredge, resin casting, quadrats
UMBSM 22 6.12.96 Impacted | Physicochemical parameters; air-lift, Aora
resin casting, quadrats
UMBSM 23 16.12.96 | Impacted | Physicochemical parameters; air-lift, Aora
resin casting, quadrats
UMBSM 24 17.12.96 | Control Physicochemical parameters; grab Aora
samples, quadrats, in situ photography
UMBSM 25 18.12.96 | Control Physicochemical parameters; grab Aora

samples, ring drédge, cores, quadrats,

in situ photography
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UMBSM 26 22.1.97 Impacted | Physicochemical parameters; ring Aora
dredge, grab samples, cores, quadrats,
in situ photography
UMBSM 27 26.2.97 Impacted | Physicochemical parameters; ring Aora
dredge, grab samples, quadrats, in situ
photography
UMBSM 28 26.3.97 Control Aborted trip Aora
UMBSM 29 3.4.97 Impacted | Physicochemical parameters; ring Aora
dredge, grab samples, quadrats, in situ
photography, chlorophyll
measurements
UMBSM 30 10.4.97 Control Physicochemical parameters; ring Aora
dredge, quadrats, in situ photography
UMBSM 31 11.4.97 Control, Physicochemical parameters; grab Aora
Ardlam. samples, quadrats, in situ photography
Point
UMBSM 32 23.4.97 Impacted | Physicochemical parameters; ring Aplysia
dredge, grab samples, quadrats, in situ
photography
UMBSM 33 21.5.97 Control, Physicochemical parameters; grab Aora
Impacted | samples, quadrats, air-lift, in situ
photography
UMBSM 34 22.5.97 Control Physicochemical parameters; ring Aora
and W. dredge, grab samples, quadrats
Channel
UMBSM 35 20.8.97 Control, Physicochemical parameters; ring Aora
Impacted | dredge, grab samples, quadrats, in situ
photography
UMBSM 36 21.8.97 Control Phyvsicochemical parameters; ring Aora
dredge, quadrats, in situ photography
UMBSM 37 1.9.97 Fairlie Equipment test Aora
Channel
UMBSM 38 2.9.97 Tan Buoy | Physicochemical parameters; grab Aora
samples, quadrats
UMBSM 39 22.9.97 Impacted | Physicochemical parameters; ring Aora
dredge, grab samples
UMBSM 40 24.9.97 Control, Physicochemical parameters; ring Aora
Impacted | dredge, gab samples, quadrats, airlift
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UMBSM 41 25.9.97 Control, Physicochemical parameters; ring Aora

Impacted | dredge, grab samples, quadrats, in situ

photography

UMBSM 42 23.10.97 | Impacted | Physicochemical parameters; ring Aora
dredge, quadrats, air-lift

UMBSM 43 24.10.97 | Impacted | Physicochemical parameters; grab Aora
samples, quadrats, in situ photography

UMBSM 44 10.12.97 | Impacted | Physicochemical parameters; grab Aora
samples, quadrats, in situ photography

UMBSM 45 19.1.98 Control, Physicochemical parameters; ring Aora

Impacted | dredge, grab samples, quadrats, in situ

photography

UMBSM 46 20.1.98 Control Physicochemical parameters; ring Aora

dredge, quadrats

UMBSM 47 17.3.98 Impacted | Physicochemical parameters; ring Aora
dredge, grab samples, quadrats, in situ
photography

UMBSM 48 18.3.98 Impacted | Physicochemical parameters; quadrats, | Aora
in situ photography

UMBSM 49 20.4.98 Control Physicochemical parameters; ring Aora
dredge, grab samples, quadrats, in situ
photography

UMBSM 50 21.4.98 Control Physicochemical parameters; air-lift, Aora
quadrats

UMBSM 61 19.5.98 Impacted | Physicochemical parameters; ring Aora

dredge, grab samples, quadrats, in situ
photography

UMBSM 52 17.11.98 | Impacted | Physicochemical parameters; air-lift, in | Aora
situ photography

Problems encountered

The recurrent problem throughout, as with any work involving co-ordination of ships
and diving teams, was the occasional need to cancel planned sampling trips due to
poor weather. However, flexibility within the schedule for the UMBSM research
vessels allowed extra cruises to be booked to provide the required spread of sampling

effort throughout the main two-year fieldwork programme (Tasks 2-5). Sampling
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effort is summarized in Table1.2 which shows the months in which research cruises
were successfully completed to each site. Proximity to UMBSM allowed the site
impacted by anthropogenic activities (UKI) to be sampled more frequently.
Occasional equipment failures (e.g. dry suits, air-lift hose) were quickly remedied,

although the leakage of a Nikonos V underwater camera system was a costly set-back.

TABLE 1.2. Calendar showing period of sampling trials (Task 1) and subsequent two-
year sampling programme (Tasks 2-5) at the control (UKC) and impacted (UKI) sites.
'®’ indicates months in which the benthos and physical parameters were sampled.

Year 1996 1?97 1998
Month f a J'J'vasondj,f avj”'jasondjf‘, a
fhase 'tr‘ials

2 year sampling programme

1.6.2 Brittany (UBO)
Use of research vessels
Grab and dredge samples were collected using RV Cotes d’Aquitaine. Samples

collected by divers were achieved using RV Sainte Anne du Portzic. Physicochemical

parameters were collected weekly using the latter.

Dives completed
A total of 9 dives have been completed during the study. Diving was accomplished by

members of the UMR CNRS 6539 ‘BIOFLUX’ team from the RV Sainte Anne du

Portzic. Samples were taken using an airlift and sea urchins were collected by hand.

Days spent in the field

A total of 91 cruises have been made since the beginning of the project. Each cruise
involved sampling at both the impacted and control sites in the bay of Brest, while 7

cruises were made in the Glenan archipelago. This gives a total of 92 days spent in

the field.
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Samples taken
During the pilot survey cruise, 66 Smith-MclIntyre grabs and 44 AQUAREVE dredge

samples were taken in March 1996. In addition, water column parameters were

sampled by way of 12 CTD profiles and 12 Niskin bottle water samples.

Seasonal sampling consisted then of 7 Smith-McIntyre samples (biological and-
sediment analysis), 7 AQUAREVE dredge samples together with 3 Reineck box corer

samples collected on the impacted and control grounds of each region surveyed

(Glenan and bay of Brest). The Glenan site, however, was not sampled during the

Autumn 1996 cruise as severe storms prevented access to this site. Additional

samples were therefore taken in the bay of Brest. We have also taken extra samples on

each cruise to estimate spatial variability of maerl beds in Brittany. This gives a total

of 468 grab samples, 384 AQUAREVE dredge samples and 54 Reineck box corer

samples collected during the period between May 1996 and December 1997.

Additional samples were also taken by SCUBA divers using an air lift to collect
macrofauna (0.14 m? quadrat). Sea urchins were also collected over a larger area of
maerl (78.5 m?) for studies on the effects of grazing on epiphytic seaweeds. Cores
were also taken on these occasions to investigate stratification within the sediment. A.
total of 54 such macrofaunal samples were taken together with 46 ‘sea urchin’

samples.

Physical parameters of the water column were sampled by way of 173 CTD profiles
and 163 water samples at the control and impacted stations of the two regions. In the
bay of Brest, these parameters were sampled roughly every week, while at Glenan
they were taken only seasonally. The variables assessed were: salinity, temperature,

fluorimetry, irradiance and suspended matter.
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TABLE 1.3. List of UBO Biological Sampling Cruises

Biologic Date Sites sampled Task Accomplished Vessels used
alCruise
Ref. N°.
uB1 03.96 uBBCa&l Smith-Mclntyre grabs Cotes
UBGCA&lI AQUAREVE d’Aquitaine
uB2 05.96 UBBC&l Smith-Mclntyre grabs Cotes
UBGCA&l AQUAREVE d’Aquitaine
Reineck Cores
uB3 08.96 UBBC&l Smith-Mclntyre grabs Cotes
UBGC&! AQUAREVE d’Aquitaine
Reineck Cores
uB4 11.96 uBBCa&l Smith-Mcintyre grabs Cotes
AQUAREVE d’Aquitaine
Reineck Cores
RDB28 12.96 UBBCa&lI Sediment samples taken by Ste Anne du
divers for macrofauna Portzic
Sea Urchins collected
Sediment cores
uBs 03.97 uBBCa&l Smith-Mclintyre grabs Cotes
UBGCa&l AQUAREVE d’Aquitaine
Reineck Cores
UB6 05.97 UBBCA&l Smith-Mclintyre grabs Cotes
UBGCA&l AQUAREVE d’Aquitaine
Reineck Cores
RDB37 03.97 UBBCA&l Sediment samples taken by Ste Anne du
divers for macrofauna Portzic
Sea Urchins collected
Sediment cores
RDB41 04.97 uUBBCA&l Sediment samples taken by Ste Anne du
divers for macrofauna Portzic
Sea Urchins collected
RDB47 05.97 uUBBCA&l Sediment samples taken by Ste Anne du
divers for macrofauna Portzic
Sea Urchins collected
Sediment cores
RDB50 06.97 UBBCA&I Sediment samples taken by | Ste Anne du
divers for macrofauna Portzic
Sea Urchins collected
uB7 07.97 UBBC&l Smith-Mclintyre grabs Cotes
UBGCA&lI AQUAREVE d’Aquitaine
Reineck Cores
uBs 09.97 UBBCA&I Smith-Mclintyre grabs Cotes
UBGCA& AQUAREVE d’Aquitaine
Reineck Cores
uB9 11.97 UBBC&l Smith-Mclintyre grabs Cotes
UBGCa&l AQUAREVE d’Aquitaine
Reineck Cores
RDB69 02.98 uBBC&l Sediment samples taken by | Ste Anne du
divers for macrofauna Portzic
Sea Urchins collected
RDB71 03.98 UBBC&l Sediment samples taken by Ste Anne du




divers for macrofauna Portzic
Sea Urchins collected

RDB78 05.98 UBBCA&I Sediment samples taken by Ste Anne du
divers for macrofauna Portzic
Sea Urchins collected

RDB82 06.98 uBBCa&l Sediment samples taken by | Ste Anne du
divers for macrofauna Portzic

Sea Urchins collected

Problems encountered
A severe storm during the 19th and 20th November 1996 prevented a planned trip to

Glenan. Autumn data are thus missing for 1996. To compensate for this problem,
extra samples were taken in the bay of Brest. A'serious fire in the laboratory
destroyed some samples for November 1996 (cruise UB4). Samples destroyed were 2
AQUAREVE samples from UBBC, plus 2 grab samples from UBBC and 2 from
UBBI .

The biggest problem encountered during the project was sorting time. Student
volunteer labour was necessary for sample sorting if all the contracted samples were
to be analysed before the end of the project. However, extra samples will be analysed
during 1999 and eventual BIOMAERL publications will include the complete data

set.

1.6.3 Galicia (USC)
Use of research vessels

Fieldwork on maerl beds of the northern margin of Ria de Vigo was accomplished-
using the vessel “Vidal Calvar" (25 m, cruising speed 10 knots, 2 crew), skippered by
Mr. B. Fernandez Fuentes with the aid of 7 research staff (6 from USC and 1 from
UV). An inflatable Zodiac (4 m, 25 hp) was used as a support vessel to assess the
extent of the maerl banks and for diving operations (colonization of maerl substratum
experiments). The equipment employed included a ring dredge (Rallier du Baty), a
Van Veen grab, a box corer, a vertical sampler corer, hand vane testers, plankton nets,

Secchi disc, WTW water and sediment analysers and Van Dohrn bottles.
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The cruises began (in April, 1996) later than had been originally planned, due to

delays from the USC administration over financial support.

Dives completed

To set an experiment on maerl colonization in sandy grounds, a total number of 14
dives were completed from October 1998 to January 1999 in the southern area of Ria
de Vigo. Staff involved with underwater survey work were: Dr M. Lastra, Dr J.
Troncoso, Dr A. Sanchez-Mata, Mr L. Sampedro, Ms Ch. de la Huz, Ms M.E. Pita,
Ms S. Pita and Mr G. Macho.

Days spent in the field

A total of 34 successful cruises were accomplished to investigate Ria de Vigo maerl
grounds in the “Vidal Calvar” (from April 1996 to April 1998), 17 of which were at
Cangas inlet (USC, control site) and other 17 at Limens inlet (USI, impacted site).
Another 7 days were spent at the beginning of the project to locate and estimate the"
total surface and limits of the maerl banks (using a Van Veen grab, a portable GPS
and an inflatable Zodiac) and to test the equipment from the “Vidal Calvar”. Another
14 days were spent in the inflatable Zodiac for diving colonization experiments in the
maerl grounds. This gave a total of 55 days spent doing fieldwork. The 34 cruises for

which gear had to be hired to be used on board the “Vidal Calvar” are listed below:

TABLE 1.4. List of USC sampling cruises

Site: Cangas Cruise Ref. Date
Number
USC (Control site) RDV02 25.04.1996
USC (Control site) RDV04 29.05.1996
USC (Control site) RDV06 25.06.1996
USC (Control site) RDV08 30.07.1996
USC (Control site) RDV10 04.09.1996
USC (Control site) RDV12 26.09.1996
USC (Control site) RDV14 22.10.1996
USC (Control site) RDV16 29.11.1996
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USC (Control site) RDV18 28.12.1996
USC (Control site) RDV20 28.01.1997
USC (Control site) RDV22 25.02.1997
USC (Control site) RDV24 21.03.1997
USC (Control site) RDV26 25.04.1997
USC (Control site) RDV28 17.07.1997
USC (Control site) RDV30 28.10.1997
USC (Control site) RDV32 23.01.1998
USC (Control site) RDV34 28.04.1998
TABLE 1.5. List of USI cruises
Site: Limens Cruise Ref. Date
Number
USI (Impacted site) RDVO1 24.04.1996
USI (Impacted site) RDVO3 27.05.1996
USI (Impacted site) RDVO05 24.06.1996
USI (Impacted site) RDVO7 29.07.1996
USI (Impacted site) RDVO09 03.09.1996
USI (Impacted site) RDV11 25.09.1996
USI (Impacted site) RDV13 21.10.1996
USI (Impacted site) RDV15 28.11.1996
USI (Impacted site) RDV17 27.12.1996
USI (Impacted site) RDV19 27.01.1997
USI (Impacted site) RDV21 24.02.1997
US| (Impacted site) RDV23 20.03.1997
USI (Impacted site) RDV25 24.04.1997
USI (Impacted site) RDV27 18.07.1997
USI (Impacted site) RDV29 27.10.1997
USI (Impacted site) RDV31 22.01.1998
USI (Impacted site) RDV33 27.04.1998
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The sampling sites were visited monthly from April 1996 to April 1997, and
seasonally from April 1997 to April 1998 (April, July and October 1997, January and
April 1998). Besides these a total of 14 cruises were accomplished between October .

1998 and January 1999 for in situ maerl colonization experiments, as detailed below:

TABLE 1.6. List of cruises to USC experimental site

Site: Toralla Cruise Ref. Date
Number
USE (Experiment site) RDVEO1 18.06.1998
USE (Experiment site) RDVEQ2 20.06.1998
USE (Experiment site) RDVEO3 22.06.1998
USE (Experiment site) RDVE0O4 26.06.1998
USE (Experiment site) RDVEOS5 04.07.1998
USE (Experiment site) RDVEQ6 20.07.1998
USE (Experiment site) RDVEOQ7 18.08.1998
USE (Experiment site) RDVEO08 21.08.1998
USE (Experiment site) RDVEOQ9 16.09.1998
USE (Experiment site) RDVE10 27.09.1998
USE (Experiment site) RDVE11 14.10.1998
USE (Experiment site) RDVE12 23.10.1998
USE (Experiment site) RDVE13 19.11.1998
USE (Experiment site) RDVE14 18.12.1998

Samples taken
The following benthic sampling gear and techniques were tested on Ria de Vigo maerl

beds: ring dredges (Rallier du Baty and Naturalist’s), Van Veen grabs, Reineck box
corer, vertical sampler corer, hand vane testers, plankton nets, Secchi disc, WTW

water and sediments analysers, resin-cast cores and Van Dohrn bottles.
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The total number of samples taken from the 34 cruises accomplished is 502, detailed

as follows: 306 box-corer samples (1170 vertical sampler corer), 136 water samples,

38 Van Veen samples, 14 Rallier du Baty samples and 8 resin-cast cores.

TABLE 1.7. Detailed listing of USC samples

Month Site USCC (Control)
April 1996 9 box-corer, 3 Van Veen grabs, 4 water samples
May 1996 9 box-corer; 1 Van Veen grabs, 4 water samples
June 1996 9 box-corer; 1 Van Veen grabs, 4 water samples
July 1996 9 box-corer; 1 Van Veen grabs, 4 water samples

August 1996

September 1996
October 1996

November 1996

December 1996

January 1997

February 1997

March 1997

April 1997

July 1997

October 1997

January 1998

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water

samples
9 box-corer; 1 Van Veen grabs, 4 water samples

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water

samples; 1 ring dredge sample; 2 resin casting samples

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water

samples; 2 resin casting samples

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water

samples

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water

samples; 1 ring dredge sample
9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4

samples

water

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water

samples

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water

samples; 1 ring dredge sample

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 wate

samples; 1 ring dredge sample

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 wate

samples; 1 ring dredge sample

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 wate

samples; 1 ring dredge sample

R
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April 1998

9 box-corer & vertical.box-corer sampler; 1 Van Veen grabs, 4 water

samples; 1 ring dredge sample

Month Site USCI (Impacted)
April 1996 9 box-corer, 3 Van Veen grabs, 4 water samples
May 1996 9 box-corer; 1 Van Veen grabs, 4 water samples
June 1996 9 box-corer; 1 Van Veen grabs, 4 water samples
July 1996 9 box-corer; 1 Van Veen grabs, 4 water samples
August 1996 9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water

September 1996
October 1996

November 1996

December 1996

January 1997

February1997

March 1997

April 1997

July 1997

October 1997

January 1998

April 1998

samples
9 box-corer; 1 Van Veen grabs, 4 water samples
9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water
samples; 1 ring dredge sample; 2 Resin casting samples
9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water
samples; 2 Resin casting samples

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water
samples

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water

samples; 1 ring dredge sample

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water
samples

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water

samples

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water
samples; 1 ring dredge sample

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water
samples; 1 ring dredge sample

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water
samples; 1 ring dredge sample

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water
samples; 1 ring dredge sample

9 box-corer & vertical box-corer sampler; 1 Van Veen grabs, 4 water
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samples; 1 ring dredge sample

Problems encountered

No current speed measurements have been accomplished to date. It was hoped that
suitable meters might be available on loan from the Oceanographic Institute and from
the Centro Superior de Investigaciones Pesqueras in Vigo, but because they are in

constant use there, this has not proved possible.

1.6.4 Alicante (UA)

A total of 49 cruises have been accomplished between January 1996- June 1998: 27
cruises to the Tabarca Marine Reserve (control site), 18 cruises to Benidorm island

(impacted site), and 4 to Alicante Bay.

Use of research vessels

a) SCUBA_diving. UW_ photographs, hydrological and sedimentological samples,
dredge and grab samples : these have been taken using

* Pneumatic boats: Sirpus (33 days) of the University of Alicante (4.2m, 25HP
outboard engine) was utilized on 4 days on the control site and 3 at the impacted
site; Posidonia (12 days) of the Institute of Littoral Ecology (4.5m, 30HP
outboard); and Broadcast (2 days) of the Image Studio of the University of
Alicante (4.7m, 60HP outboard). These boats can carry 3 divers with complete
SCUBA equipment and sampling gear, and a boatman to support and assist on the.

surface.

b) Heavier dredge and grab samples : have been taken using
 Oceanographic Vessel : Odon de Buen (4 days) of the Instituto Espafiol de

Oceanografia (20m, cruising speed 10 knots, 6 crew).

» Commercial vessel : Kontiki I (2 days) (18m, cruising speed 10 knots, 4 crew).
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Dives completed

A total of 78 dives were carried out during the period April 1996 to August 1998. The
diving personnel assisting with this work were: Mr A. Aranda, Ms C. Barbera, Mr C."
Bordehore, Dr J.E. Guillén, Mr J. Mallol, Mr J.A. Moya, Mr J.L. Patifio, Prof. A.A.
Ramos and Mr C. Valle. Dives of about 20-25 mins duration bottom time (plus 6
minutes of decompression time) were undertaken at 33-41m depth. 44 (2 with
hydroplane to search for the maerl beds) dives took place at the unimpacted site
(Tabarca) and 33 (1 with hydroplane) dives at the impacted site (Benidorm) to take
quadrat/core samples, U/W photographs and video and thermo/salinometer

recordings.

Days spent in the field

A total of 49 cruises have been made since the start of the project (Table 8). Each
cruise involved sampling by SCUBA diving (quadrats and cores) and/or hydrological
parameters (transparency, seston) and remote sampling (dredges and grabs) at the-
control (33 cruises) or impacted sites (18 cruises) ; also some cruises (4) have been

carried out in Alicante Bay. This represents a total of 49 days spent in the field.

Samples taken

During the pilot survey different sampling methods were tested : remote sampling
(runner dredge, naturalist’s dredge, beam-trawl, van Veen grab) and direct sampling

(diver quadrats).

« Observation trips : 3 hydroplane observation trips were done to locate the maerl
beds at the control and impacted sites.
 Quantitative study :

» 33 grab samples were taken.

« 131 diver quadrats (6 of each station control/impacted). Equipment trials
revealed that the coarse nature of the sediment studied here created
difficulties with the loss of sampled material (see problems encountered), it
was decided to change to direct sampling with diver quadrats, that being

very much more efficient. Initially work proceeded with a large quadrat (40
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x 40cm = 0.16 m®), but this was subsequently changed to a smaller one
(22.4 x 22.4cm = 0.05 m?) with material being retained in a mesh bag (Imm
mesh).
UW images : 14 dives with a Nikonos V camera and SP-103 flash at the control
(11 dives) and impacted site (3 dives) ; and UW/TV on the runner dredge (1
transect), and UW/Video (1 dive) at the control site.
Sedimentological study : 24 core (90mm diameter) samples have been taken.
Qualitative study :
* 59 dredge samples either with the small runner dredge (0.45 x 0.25m frame)
or a larger version (1.00 x 0.30cm frame) have been taken.
* A small beam trawl (1.00 x 0.40m frame) was tested (6 samples), but the
roughness and hardness of maerl bottoms prevented adequate sampling.
Hydrological parameters : On 18 occasions transparency measures (Secchi disc)
and seston samples (51 Niskin bottle) were taken at the control and impacted sites;
26 temperature/salinity profiles have been measured by the Hugrin thermo-

salinometer sensor (with SCUBA equipment)

Overall, 131 diver quadrat samples, 59 dredge samples, 6 beam trawl samples, 33.

grab samples, 24 core samples were collected between April 1996 and August

1998 (including 16 UW filming opportunities exposing 8 rolls of film).

TABLE 1.8. List of UA sampling cruises.

UAC = control site, UAI = impacted site, UAB = Alicante Bay

Cruise Ref. Date Sites sampled Tasks accomplised Vessel
No.

UAC-1 25.04.96 | Control Hydroplane observations Sirpus

UAC-2 27.04.96 | Control Hydroplane observations Sirpus

UAC-3 04.05.96 | Control Scuba maerl sampling Sirpus

UAI-4 30.05.96 | Impacted Hydroplane observations Posidonia

UAC-5 27.06.96 | Control Naturalist's dredge and grab | Sirpus
samples

UAI-6 29.06.96 | Impacted Naturalist's dredge and grab | Posidonia
samples

UAC-7 06.08.96 | Control Physicochemical parame- | Sirpus
ters, diver quadrats

UAC-8 05.09.96 | Control Physicochemical parame- | Sirpus
ters, diver quadrats, cores,
in situ UW photography
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UAI-9

28.09.96

Impacted

Physicochemical parame-
ters, diver quadrats, cores,
in situ UW photography

Posidonia

UAI-10

01.10.96

Impacted

Physicochemical parame-
ters, diver quadrats, grab
samples, cores, in situ UW
photography

Posidonia

UAC-11

05.10.96

Control

Physicochemical parame-
ters, diver quadrats, run-ner
dredge, grab samples,

Sirpus

UAC-12

03.12.96

Control

Physicochemical parame-

ters, diver quadrats, cores,
runner dredge, in situ UW

photography

Sirpus

UAI-13

11.12.96

Impacted

Physicochemical parame-

ters, diver quadrats, cores,
runner dredge, in situ UW

photography

Posidonia

UAB-14

19.12.96

Impacted

Physicochemical param-
ters, runner dredge, beam
trawl, grab samples

Kon-Tiki Il

UAC-15

05.02.97

Control

Physicochemical parame-
ters, cores, resin, in situ UW
photography, mark buoy

Sirpus

UAC-16

06.02.97

Control

Physicochemical parame-
ters, cores, resin, beam
trawl, grab samples, in situ
UW photography

Sirpus

UAC-17

09.02.97

Control

Diver quadrats, cores

Sirpus

UAC-18

13.02.97

Control

Runner dredge, grab
samples

Sirpus

UAC-19

18.02.97

Control

Physicochemical parame-
ters, diver quadrats, cores,

Sirpus

UAC-20

19.02.97

Control

Cores, in situ UW
photography

Sirpus

UAC-21

20.02.97

Control

Physicochemical parame-
ters, diver quadrats, cores,
grab samples, in situ UW
photography

Sirpus

UAI-22

02.04.97

Impacted

Physicochemical parame-
ters, runner dredge

Posidonia

UAI-23

03.04.97

Impacted

Physicochemical parame-
ters, diver quadrats, cores

Posidonia

UAI-24

16.04.97

Impacted

Physicochemical parame-
ters, diver quadrats, cores

Sirpus

UAB-25

04.06.97

Impacted

Beam trawl|, grab samples

Odén de Buén

UAC-26

09.06.97

Control

Physicochemical parame-
ters, diver quadrats, cores,
in situ UW photography

Sirpus

UAC-27

10.06.97

Control

Physicochemical parame-
ters, runner dredge

Sirpus

UAI-28

11.06.97

Impacted

Physicochemical parame-
ters, runner dredge, in situ
UW photography

Posidonia

UAI-29

12.06.97

Impacted

Physicochemical parame-
ters, diver quadrats

Posidonia
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UAI-30 26.08.97 | Impacted Physicochemical parame- Posidonia
ters, runner dredge

UAI-31 27.08.97 |Impacted Physicochemical parame- | Posidonia
ters, diver quadrats, cores

UAC-32 27.08.97 |Control UW television Broadcast

UAC-33 29.08.97 | Control Physicochemical parame- Sirpus
ters, diver quadrats, cores,
in situ UW photography

UAC-34 01.09.97 | Control Physicochemical parame- Sirpus
ters, runner dredge, in situ
UW photography

UAB-35 28.11.97 |Impacted Runner dredge, grab Odoén de Buen
samples

UAI-36 29.11.97 |[impacted Physicochemical parame- O. de Buen,
ters, diver quadrats, cores, | Sirpus
runner dredge, grab
samples

UAC-37 13.12.97 | Control Physicochemical parame- O. de Buen,
ters, diver quadrats, cores, | Sirpus
runner dredge, in situ UW
photography

UAB-38 16.01.98 | Impacted Physicochemical parame- Kon-Tiki Il
ters, runner dredge, grab
samples

UAC-39 04.03.98 | Control Physicochemical parame- Sirpus
ters, runner dredge

UAC-40 06.03.98 | Control Physicochemical parame- Sirpus,
ters, diver quadrats, cores, |Broadcast
in situ UW photography and
video

UAI-41 07.03.98 | Impacted Physicochemical parame- Sirpus
ters, diver quadrats, cores,
runner dredge

UAC-42 22.05.98 | Control Physicochemical parame- Sirpus
ters, runner dredge

UAC-43 23.05.98 | Control Physicochemical parame- Sirpus
ters, diver quadrats, cores,
in situ UW photography,
mark buoy

UAI-44 10.06.98 | Impacted Physicochemical parame- Sirpus
ters, runner dredge

UAI-45 17.06.98 | Impacted Physicochemical parame- Sirpus
ters, diver quadrats, cores

UAC-46 25.08.98 | Control Physicochemical parame- Sirpus
ters, diver quadrats, cores,
in situ UW photography

UAC-47 26.08.98 | Control Physicochemical parame- Sirpus
ters, runner dredge

UAI-48 27.08.98 | Impacted Physicochemical parame- [ Sirpus
ters, runner dredge

UAI-49 28.08.98 |Impacted Physicochemical parame- Sirpus

ters, diver quadrats, cores
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TABLE 1.9. Detail of UA sampling cruises. obs. = flora/fauna observations, quad.
diver quadrats, resin = resin cast cores, U/W ph. = underwater photographs, SD

Secchi disc, sest. = seston, T/S = temperature/salinity measurements.

Station Date obs. |quad. |resin |core |U/W ph. |dredge |grab [SD [sest. [T/S
UAC-1 25,0496 | +

UAC-2 27.04.96 | +

UAC-3 04.05.96 | +

UAI-4 30.05.96 | +

UAC-5 27.06.96 1 3

UAI-6 29.06.96 1 3

UAC-7 06.08.96 | + 4 + + -
UAC-8 05.09.96 | + 3 + + + +
UAI-9 28.09.96 | + 3 + + + + +
UAI-10 01.10.96 | + 4 + + 3 +
UAC-11 {05.10.96 | + 6 2 3 "
UAC-12 |03.1296 | + 6 + + 2 + ¥ +
UAI-13 111296 | + 6 + + 2 + + +
UAB-14 |19.12.96 2 3 + +
UAC-15 |05.02.97 | + + + + + +
UAC-16 ]06.02.97 | + + + 2 3 +
UAC-17 ]09.02.97 | + 6 +

UAC-18 |13.02.97 3 3

UAC-19 [18.02.97 | + 6 + +
UAC-20 |19.02.97 + + +

UAC-21 {20.02.97 | + 6 + + 3 +
UAI-22 02.04.97 3 ¥ +
UAI-23 03.04.97 | + 6 + +
UAI-24 16.04.97 | + 6 + +
UAB-25 |04.06.97 3

UAC-26 [09.06.97 | + 6 + + +
UAC-27 |10.06.97 3 + +
UAI-28 11.06.97 3 + +
UAI-29 12.06.97 | + 6 +
UAI-30 26.08.97 3 + +
UAI-31 27.08.97 | + 6 + +
UAC-32 |27.0897 | + +

UAC-33 [29.08.97 | + 6 + + +
UAC-34 |01.09.97 | + + 2 + +
UAB-35 |28.11.97 1 3

UAI-36 29.11.97 | + 6 + 3 3 + + +
UAC-37 |13.12.97 + 6 + + 3 + + +
UAB-38 |16.01.98 2 3 + +
UAC-39 |04.03.98 3 + +
UAC-40 [06.03.98 | + 6 + + +
UAI-41 07.03.98 | + 6 + 3 + + +
UAC-42 |22.05.98 3 - +
UAC-43 |23.05.98 | + 3 + + n
UAI-44 10.06.98 3 ¥ +
UAI-45 17.06.98 | + 6 + +
UAC-46 [25.08.98 | + 6 + + +
UAC-47 [26.08.98 3 + +
UAI-48 27.08.98 3 + +
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Problems encountered
It has not been possible to utilize a large vessel capable of deploying heavy remote- °
sampling gear (e.g. 0.1m’van Veen grab) for routine sampling. UA could only hire an
oceanographic vessel once a year. Thus the bulk of UA sampling has had to be from.
small inflatable boats, with some additional samples being achieved by rental of a

commercial vessel.

A major practical problem has been to consistently relocate the marker buoy on the
permanent transect to take U/W photographs (one was lost in 1996, and another in
1997). The buoy has been deliberately situated below surface (-3m deep) to reduce the

possibility to interference by fishermen, but that made it difficult to relocate.

Due to the high diversity and small size of animals in the quadrat samples it takes a
very long time to separate a sample fully (2-3 weeks). This problem has been only

partially solved with the addition of two persons to the UA team.

1.6.5 Malta (UM)

Use of research vessels

Most biological samples (1996-97) were collected using the Maltese fishing boat F54
“St. Peter”, but in January and April 1998 the F11 “Giuseppe L” was used.
Physicochemical factors were measured during these biological sampling trips, and
additional measurements of water column parameters were made on cruises aboard

M.Y. “Nemertes” and fishing boat S9413.

Dives completed

Since the Maltese maerl grounds studied occur at depths between 40 and 80m, routine
sampling using SCUBA was considered too dangerous, so remote sampling methods
were used. However, two dives have been accomplished, one at the impacted site

(46m) and one at the control (53m), during which core samples were collected. As the
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time available on the bottom was very limited due to the depth, only four core

samples from each station could be collected.

Days spent in the field

A total of 29 cruises have been made since the start of the project. Each cruise
involved sampling at both the impacted and control sites, except on one occasion
when the two sites were sampled separately on two consecutive days, by means of
SCUBA diving (11 and 12 September 1997). This gives a total of 29 days spent in the
field.

Samples taken

43 grab samples were collected during the pilot survey. Two grab samples and one
dredge sample from each of the impacted and control sites were additionally collected
prior to the seasonal sampling programme starting (20 June 1996). This gives a total
of 47 grab samples and 2 dredge samples collected before the seasonal sampling

programme was started.

During each seasonal sampling trip, 6 van Veen grab samples and 1 biological dredge
sample were collected from each impacted and control site. The dredge samples were
not collected during the April 1998 sampling trip, because the vessel used (the
‘Giuseppe L’ F11) was not powerful enough to drag the dredge. On the other hand, 4
‘extra’ grab samples from each site were collected during this sampling trip. This.
gives a total of 104 grab samples and 14 dredge samples collected during the period
between July 1996 and April 1998. On one occasion, 4 core samples were collected

from each site by hand using SCUBA diving.

Overall, 151 grab samples, 16 dredge samples and 8 core samples were collected

between April 1996 and April 1998.

On 17 occasions, physical parameters of the water column at the control and impacted
sites were measured. These parameters were: Secchi depth, temperature and salinity

profiles and suspended organic matter.
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An additional sampling trip was made for the collection of megabiota, which were not
generally collected by means of the grab and dredge used for the seasonal sampling.
This was done using a Maltese shrimp trawl [in Maltese gangmu] (Dimensions:
mouth width 154cm, mouth height 58cm; length of net 250cm and mesh size 2cm).
Apart from the megabiota, some large rhodoliths which were caught by the trawl were

also collected.

During the same sampling cruise, the impact of bottom-set gill-net fishing [in Maltese
parit] (Dimensions: height ca 2m and length ca 400m) on Maltese maerl grounds was
assessed. This was done by experimentally deploying bottom-set gill-nets on the
impacted and control sites. The nets were left to fish overnight and any megabiota,
including fish and large rhodoliths, which were entangled with the nets were

collected.

TABLE 1.10. List of UM research cruises

Cruise Date Sites sampled Task Accomplished Vessels used
Ref. N°.
1/96 6.04.96 STT; MCT van Veen Grab samples St. Peter
(Pilot Survey)
2/96 7.04.96 SPIT; SPBT; QTT | van Veen Grab samples St. Peter
(Pilot Survey)
3/96 8.04.96 GTT; SMTT; van Veen Grab samples St. Peter
MTT; SGTT (Pilot Survey)
4/96 9.04.96 QPT; WTT;CT [van Veen Grab samples St. Peter
(Pilot Survey)
5/96 20.06.96 Impacted and van Veen grab samples St. Peter
Control and  dredge samples
(additional sampling trip)
6/96 23.07.96 Impacted and van Veen grab samples St. Peter
Control and dredge samples
7/96 7.08.96 Impacted and Physicochemical M.Y. Nemertes
Control parameters
8/96 15.09.96 Impacted and van Veen grab samples; St. Peter
Control during the Malta
BIOMAERL meeting
9/96 1.10.96 Impacted and Physicochemical M.Y. Nemertes
Control parameters
10/96 5.11.96 Impacted and | Physicochemical M.Y. Nemertes

42




Control

parameters

11/96 6.11.96 Impacted and van Veen grab samples St. Peter
Control and dredge samples; also
tested box-corer
1/97 7.01.97 Impacted and Physicochemical St. Peter
Control parameters;
van Veen grab samples
and dredge samples
2197 23.2.97 Impacted and Physicochemical S9413
Control parameters
3/97 20.4.97 Impacted and van Veen grab samples St. Peter
Control and dredge samples
4/97 2.05.97 Impacted and Physicochemical S9413
Control parameters
5197 10.07.97 Impacted and Physicochemical St. Peter
Control parameters;
van Veen grab samples
and dredge samples
6/97 22.08.97 Impacted and Physicochemical S9413
Control parameters
7197 11.09.97 Impacted Collection of core samples | M.Y. Nemertes
12.09.97 Control by SCUBA diving )
8/97 21.09.97 Impacted and Physicochemical S9413
Control parameters
9/97 19.10.97 Impacted and Physicochemical St. Peter
Control parameters;
van Veen grab samples
and dredge samples
10/97 26.11.97 Impacted and Physicochemical M.Y. Nemertes
Control parameters
11/97 9/10.12.97 Impacted and Physicochemical St. Peter
Control parameters;
sampling using a Maltese
shrimp dredge; fishing with
bottom set gill-nets
1/98 14.01.98 Impacted and Physicochemical Giuseppe |
Control parameters;
van Veen grab samples
and dredge samples
2/98 14.02.98 Impacted and Physicochemical M.Y. Nemertes
Control parameters :
3/98 30.03.98 Impacted and Physicochemical M.Y. Nemertes
Control parameters
4/98 7.04.98 Impacted and van Veen grab samples Giuseppe |
Control and dredge samples
5/98 14.05.98 Impacted and Physicochemical S9413
Control parameters
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6/98 20.06.98 Impacted and | Physicochemical M.Y. Nemertes
Control parameters

Problems encountered

During the course of this project the Maltese group had to overcome a number of

problems with respect to the science, logistics and administration of the project.

The main scientific problem was that the Maltese maerl grounds studied occurred
below safe diving depth using ordinary SCUBA techniques, and therefore could only
be sampled remotely. Attempts to use a box-corer to obtain intact cores failed. For
safety and financial reasons, it was only possible to organise one dive each on the two
maerl grounds using deep-diving SCUBA techniques. However, during the short time
available on the bottom, the physiognomy of the grounds was observed in situ and a

limited number of cores taken by hand.

The main logistic problem concerned the availability of boats. As there are no
research vessels available in Malta, the Maltese group hired a fishing boat for the
sampling trips. Being a working fishing boat, this vessel was not always available
when required. This created problems especially in winter when adverse weather gave
few opportunities for sampling. Towards the end of the sampling programme, the boat
originally used was no longer available and UM had to find and use a second boat at

very short notice.

But the most serious problem of all concerned funding of the Maltese group. Malta,
not being a EU member state, participated in this project on a self-funding basis.
Originally, the Maltese government was to make funds available to the University of
Malta to enable Maltese participation in this project. However, these funds were
subject to the Maltese government concluding negotiations with the EU on a financial
protocol. Following the general election in Malta in October 1996, there was a change
in government and the new administration had a different policy vis-a-vis Malta-EU
relationships, necessitating a review of all existing and pending arrangements.
Following a review by the EU of the Fourth EU-Malta financial protocol, the EU no

longer allowed funds granted to Malta under this protocol to be used to support
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Maltese participation in the EU’s Fourth Framework Programme. In effect this meant
that no EU funds whatsoever were given to the Maltese BIOMAERL group. This left
the UM team with a severe problem, since the group had been operating on funds

advanced to it by the University of Malta, which had to be refunded.

This problem was partly alleviated by a research grant from the University of Malta
and another one from the Malta Council for Science and Technology, while the (then)
Maltese Ministry of Education and National Culture supported the employment of a
full-time research assistant. Travelling expenses were met from the yearly allocation

for such purpose made available to the academic staff by the University.

Following the most recent change of administration, after the Maltese general election
held in September 1998, the Maltese Government has re-activated its application to
join the EU. Unfortunately, this event came too late in the project to affect the

funding situation of the Maltese group.

1.7 Archiving of quality-checked BIOMAERL data

Data are archived at UMBSM in accordance with procedures laid down in the

Technical Annex of the contract.

1.8. Technology Implementation Plan (TIP)
Being a mandatory requirement of MAST contracts a TIP has been filed with the EC,

but it is blank. Being a scientific programme, BIOMAERL has no commercially

exploitable outputs.
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2) DETAILED SCIENTIFIC & TECHNICAL REPORT
2.1. SCIENTIFIC REPORT
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