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INTRODUCTION

This project has been made possible thanks to the
accumulation of a vast experience focused on
researching the response of marine species to different
types of impacts on their habitats. At first, our findings
were very primary and simple derived from the visual
control of the presence/absence of certain species.
Daily diving in the same places allowed us to relate
certain changes observed in the ecosystem to
anthropical changes and not to natural processes.
These observations were enhanced when the species
prevailed but this is not the case for their levels of
abundance, coverage or biomass, especially when the
changes to these parameters were brusque. This is how
the author discovered the real scope of biological
diversity, its environmental sensitivity, complex
handling and how difficult it was to define. In fact,
Hurlbert (1971) has already stated that the afore-
mentioned term is a non-concept.  

Issues concerning marine bioindication are very
contentious and many scientists are quite right to be
reticent about it as it may become extremely complex.
However, this is no reason for discouragement – quite
the contrary. In fact, without knowing exactly how to
deal with what he was observing during his first dives,
the author became motivated when he realized that the
organisms belonging to the marine bed (or rather,
benthonic) contained very important environmental
information, but also that this was difficult to interpret
and even more difficult to handle. His objective was to
help to unravel this hidden information over time, which
encouraged him to create a line of investigation on the
subject at the University of Seville.  

As such, and not without a certain degree of audacity,
at the request from the Department of the Environment
of the Governing Board of Andalusia, he agreed to
participate in the European Project “Interreg III C Med
PAN-Marine Protected Areas Network in the
Mediterranean”, with the objective of helping to
develop a “simple” tool for supervising and monitoring
the environment in marine protected areas, which could
involve as many social collectives as possible. What
really matters is that, after the proposal was made and
aware that there was considerable research work to be
done on the subject, the author is unaware of an
existing work similar to the one presented here, which
is marked by the requirements of the project in
question, hence its intrinsically experimental nature. 

Given the vastness of the subject matter and the
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complexity of the objectives proposed (especially by
the difficulty to select and structure content and
transmit it as graphically and simply as possible), this
work confirms a humble and intuitive response to how
the existence of significant changes in the ecosystem
(especially those that could be of anthropic origin) can
be deduced through closely and selectively observing
coastal biota, especially the underwater type or how a
general diagnosis may be made on its ecological state.
This is really a preliminary proposal for the simple
handling of marine bioindicators with the objective of
contributing in the best way possible to the intertidal
and sublittoral supervision of protected marine areas,
although this may also be done in unprotected coastal
waters that may be considered threatened (for
example, against the growing pressure caused by
human activities).   

This work may be potentially useful to scientific and
sports divers, university students and professors
related to environmental science or nature, companies
specializing in environmental impact, supervision and
monitoring studies and, generally, all those involved in
the control and preservation of the marine environment.  

As this work is directed to such a vast audience, a
special didactical effort has been made to try and
transmit, as simply as possible, aspects of marine
biology that may be difficult to understand and even
more difficult to apply.  As such, special emphasis has
been placed on the elaboration of figures, some of
which are combined with photographs, and touched up
with arrows, circles or signs that make it quicker to
understand what is explained in the text of each
Record. It was also considered extremely important to
include photographs of environmental impacts
(although, aesthetically, they take the charm out of the
work), so that readers may familiarize themselves with
the lamentable aspect of altered sea beds and the biota
that has been affected by these impacts.   

All photographs and figures are numbered and
highlighted in black in the text so that they can be
located and explained quickly. As a publication criteria
so that the book will not be too “heavy”, footnotes for
figures and photographs have been avoided, as it
seemed adequate to give the content a “Record”
format, which was proposed by MedPAN in order to
use the contributions made by European countries to
the management tool of the Protected Areas Network in
the Mediterranean.  

The “Record” format prompts sharing contents as
independent units within a common structure. On the

 



other hand, this type of format for using the objectives
of the work, requires a considerable effort to summarize
texts, which is why the descriptions of the species are
short, thus avoiding internal anatomic attributes in
general that are not externally recognizable (for this
purposes, there are other publications on the market
that satisfy this need), as this contribution is designed
in such a way as to encourage possible users to make
every effort to respect the coastal system and to involve
them in its supervision, without this being a call for the
normal collection of copies for subsequent
identification. In fact, recommendations established for
carrying out the simple supervision and monitoring of
the environment only cover visual methods, area
marking and photographing, so that other procedures
that lead to the periodic collection of biological samples
is avoided. The records, as independent units, have
been duly referred to at the end in the overall context of
the work, with a view to their possible re-publication as
separate units in folders. 

Although all indicators included in this work mainly
concern the Mediterranean coast and the bordering
Atlantic areas, they may be applied from a
methodological point-of-view to other areas of the
world where sensitive and autochthonous species
would have been selected, which could provide further
environmental information.  
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BACKGROUND

As indicated in the introduction, as far as we know,
there is no history of any similar work to this one that
structures, focuses and summarizes content and which
is also directed toward such a vast public.  

The chemical control of the sea water is not sufficient to
detect or prevent subversions in the underwater
habitats. In fact, a strong regression of benthonic
communities has been observed, associated with
coastal beds where physical and chemical analysis
control established in the water column registered
normal values or signs of slight contamination, as well
as well-established, apparently undamaged (at least
lethally) benthonic communities in whose surrounding
water high concentrations of certain contaminants had
been detected. These examples demonstrate how
complex the problem is as well as the high and
inefficient costs of endless environmental monitoring
programmes, which could not provide an adequate
diagnosis of what could really happen, as they did not
include the direct response from the organisms to any
possible alterations made to their surroundings.  
Marine bioindicators constitute a currently emerging
line of investigation, partly for having been solidly
encouraged by the European Union through the Water
Mark Directive 2000/60/EC issued by the European

Parliament and Council (23rd of October, 2000), which
renders special importance to this type of organisms for
approaching Water Policies and environmental water
control, which normally deal with the periodic
monitoring of physical and chemical parameters. Now,
there are qualified scientific teams working on the
subject in Europe. 

Amongst the many definitions of bioinidicators that
appear i9n scientific literature, Balndin’s one (1986) is
especially suggestive: bioindicators are organisms,
certain combinations of them and complete biological
communities that, due to their reference to biochemical,
cytological, physiological, etiological or ecological
variables, allow for the practical and safe
characterization of the state of an ecosystem.  

In this work we will focus on bioindicators that are
sensitive to changes that may occur to their
environment (especially those that may be anthropic),
and that with their disappearance or progressive loss of
elements could indicate the deterioration of
environmental conditions that prevail in the habitat
where they live.   

 



We must not forget that one of the main environmental
problems of the European coastline, especially the
Mediterranean, derives from the unclean or badly
treated waste of the riverside urban sanitary networks.
Especially in summer, due to the increase in the amount
of contaminants – mainly organic – poured into the
coastal system during this season, as a consequence
of the considerable increase in the number of tourists,
who raise the population density in these areas. This is
why one of the main threats to protected areas derives
from human pressure on the coasts and, therefore, from
contamination of wastewater that is thrown into the
sea. Not to forget the periodic injection of chemicals
used in agriculture, which frequently cause undesirable
processes of mass fertilization and, therefore,
eutrofization. We must not spurn industrial
contamination or contamination from marine accidents
(the Mediterranean is one of the busiest seas in the
world), in addition to the impacts derived from civil
engineering work or related sand extraction, among
other possible sources of infection. 

The information contained in this work comes from
profound ongoing scientific and technical research
carried out in the south of the Iberian Peninsula, in the
geographical coast of Andalusia and Ceuta. As such,
the Strait of Gibraltar, bordering the distribution area of
endless species, is not an absolute barrier but a
gradient area where the number of many species found
on both sides of it increases and decreases according
to the gradual change in environmental conditions.  You
should remember that, in this geographical enclave,
which connects the Atlantic to the Mediterranean, you
encounter the biogeographical Lusitanian (warm-cold
climate), Mauritanian (warm) and Mediterranean
provinces García-Gómez et al., 1997; García-Gómez,
2002) and the similarities and differences of the biota of
this enclave between the one existing in other
biogeographical areas has been dealt with in different
scientific papers (López de la Cuadra y García-Gómez,
1994a; Carballo et al., 1997; García-Gómez et al., 1997;
Naranjo et al., 1998; García-Gómez, 2002). This has
been a unique natural setting for contemplating change
processes in coastal biota not attributed to human
influence. It has been useful, on a different scale, for
contrasting responses of marine biota to contamination
gradients where species that are sensitive to this
progressively disappear (or decrease in number) as the
environmental conditions change, or rather, as we get
closer to the main source of infection. 

With regard to marine bioindicators and within the
geographical scope of the south Iberian cone and the
Strait of Gibraltar, different types of scientific work has
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been carried out on specific zoological groups, such as
Porifera (Carballo et al., 1994, 1996), Polychaetes
(Sánchez-Moyano et al., 2002; Guerra-García y García-
Gómez, in press a), Crustaceans (Conradi et al., 1997;
Alfonso et al., 1998; Sánchez-Moyano et al., 1998;
Guerra-García y García-Gómez, 2001, in press b),
Molusks (Sánchez-Moyano et al., 2000 a; Espinosa et
al., 2005) Ascideans (Naranjo et al., 1996, 1998).  

Other papers have also been published based on the
integrated study of zoological groups, in order to learn
about the structure of the endobenthonic macrofauna
communities in sediments and other types of
substrates, with the objective of calculating their
bioindicator capacity (Estacio et al., 1997a, 1999;
Sánchez-Moyano et al., 2000b, 2001 a,b, 2004;
Guerra–García et al., 2003 a,b; Guerra-García y García-
Gómez, 2004d). The contribution of benthonic
bioindicators of soft substrate to environmental
supervision programmes of coastal waters has been
confirmed in recent monographic works (Sánchez
Moyano et al., 2005 a,b). Studies have also been
carried out on macrofauna and macroflora of intertidal
fauna, taking into consideration environmental
gradients (Guerra-García et al., 2006). 

With regard to the identification of taxons, Mugarran
(1988) has already indicated that diversity decreases
dramatically under the mouth of a wastewater
treatment plant, regardless of whether the gender, order
or class level had been calculated. Undoubtedly, as we
move down the list to this final category (class) the
exactness of the observations made is lost, although
multitaxonomic quantitative studies show that it is
sufficient to work with formula, and that the statistical
methods used respond in a similar way to how they
would if the taxonomic level used was that of a species
(Ferraro e Cole, 1995; Dauvin et al., 2003; Gómez
Gesteira et al., 2003, Sánchez-Moyano et al., 2006).
This focus is particularly useful in quantitative studies
where, in samples, many small species appear that are
either sensitive or tolerant, which often present great
taxonomic difficulties with regard to their identification,
which also have to be counted in hundreds. However, in
this work the species level is recommended as its very
philosophy prompts concentration on only a few of
them (previously selected as sensitive) that are not
difficult to identify (at least when one is familiar with
them) which must also preferably be  sessile (or rather,
fixed to the substrate), large and abundant. That is,
easily located and recognizable when immersed or on
coastal rocks during low tide.

According to the experience gained from the afore-

 



mentioned work, the soft substrate (fangs, fine and
rough sand, etc.) provides important environmental
information on the interior of the sediments, obtained
through indirect procedures (dredgers used from
boats), which can only be processed in a laboratory
with wide angle optical equipment (the species
obtained in the samples are small). That is, they are
“hidden” to the naked eye of the diver, of those who
immerse themselves in apnea, or of the passer-by on
the beach and, generally, to whoever wants to
participate in environmental supervision of coastal
samples, regardless of their type of formation.  

Nevertheless, the phanerogam prairies are located on
top of the soft substrate and can be clearly seen by
observers, and therefore likely to be supervised, which
includes both scientific and sports divers. The latter,
according to their level of commitment to the “cause”
only have to make an effort to make sure that these
prairies remain where they are, don’t deteriorate or
show unmistakable signs of regression, or finally
disappear.   

But the most varied, attractive and accessible
information for divers with individual equipment resides
in the rocky beds where they prefer to dedicate their
diving. In this type of setting there are also many
bioindicators “that are invisible” (as they are tiny or
remain hidden), but which also form a part of the
emporium of the large, attractive marine bioindicator
organisms, which are mainly represented by animals
(macroinvertebrates) and plants (macroalgae). For this
reason, we exclusively dedicate this work to the
phanerogam prairies.   
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 1 (photographs 1-6)

1.1. OBJECTIVES OF THE WORK

This work constitutes an experimental phase of a larger, more complex project aimed at the development of a
promotional tool that, through the detailed observation of the surroundings, provides the opportunity to alert against
changes to the coastal ecosystem, its landscape and its fauna and flora. These changes may be natural or
anthropogenic and their causes may differ considerably. Special reference will be made to the latter, as the work aims
to contribute to the effective supervision, protection and preservation of the coastal environment (with the greatest
emphasis on MEDPAN protected areas), and is directed at society as a whole, especially all scientific and sports divers
and professionals.

The objective of this is to take the first step so that all divers develop their underwater observance capacity, detect
unusual processes that may be transcendent, and become involved in an environmental supervision of
Mediterranean sea beds, as well as their protected area network. The objective is that they collaborate voluntarily
with the competent authorities, communicating these signs of environmental changes or disruptions that may occur
in the marine environment, so that these authorities may try to certify them at a later date and, if successful, may take
all preventive and corrective actions necessary. As such, the aim of the work is to encourage the creation of
environmental diving sections in Mediterranean diving clubs, so that they may be involved in the long time series
survey (the changes in the sea are usually slow and difficult to understand on a short term basis), which, as occurred
with the follow-up of birds on the ground – especially migratory birds – by ornithological and voluntary groups, may
therefore lead to the detection of changes in marine nature. Special emphasis has been given in sensitive indicator
species to considerable and pernicious changes in the environment and every effort has been made to avoid
confrontation with obvious situations (for example, derived from contamination by hydrocarburates in the intertidal
area, which are easily recognizable by observers).

1.2. GEOGRAPHICAL SCOPE AND PHYSICAL SETTING

The work was designed for testing on the Mediterranean coast (especially on the west side) and nearby areas, taking
into consideration that sensitive species that comprise the preliminary cast provided are not evenly distributed and
therefore may not be present in certain coastal areas of this sea. But this does not invalidate their use with regard to
the approach, as different Mediterranean countries may contribute to their development with a future contribution of
other sensitive species that are common or abundant in their specific coastal areas.

The physical setting proposed comprise the tidal area, on the one hand (which can be periodically exploited during
low tide without the need for immersion) (photo 1) and on the other, the area located under the lower tide limit – the
underwater world – up to a maximum recommended depth of 30 metres. This final area may be environmentally
supervised in apnea (through snorkelling in shallow beds), or immersed in deeper waters with the aid of the
appropriate autonomous equipment. In this range, from 0 to 30 metres, in biological coverings of horizontal or vertical
surfaces exposed to lighting, with the increase in depth there will be a gradual increase in the structural complexity of
the communities observed, which is a consequence of the greatest environmental stability and the progressive
incorporation of animal species, which add a variety of bright colours – with the aid of floodlights and lanterns – into
the underwater landscape (photos 2 to 6). This demonstrates the progressive increase in diversity and, therefore,
“biological sources” of information that may be more useful for environmental supervision and monitoring purposes.
In the afore-mentioned range, shallow beds are exchanged for beds where macroalgae are hegemonic, with dull
monotonous tones (greenish, brownish or reddish,, which is normal for green, brown or red algae, respectively)
(photos 2 and 3) are exchanged for others with a larger number of animals (partly as a consequence of the lack of
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competition shown by algae for space, given the increasing loss of effective light for implementing photosynthesis) to
which an alert is made though the intense multicoloured tones that may be discovered with the aid of an artificial
source of light (as you know, in the sea, the deeper you go, the less bright colours can be distinguished with natural
light and the underwater landscape is tinted blue as the blue light has the greatest penetrating power of all those
forming the light spectrum. 4, 5, 6).

1.3. WARNING TO READERS

Natural and anthropic disturbances may be intermingled or have similar pernicious effects (for example, a storm may
cause a massive aggradation of species, due to a violent uplifting of aggregates, thus providing a strongly contrasting
underwater landscape with regard to the one that existed during a period of environmental peace and stability),
whereby it may sometimes be complicated to discern between them. In addition, many species with short lifespans
disappear during certain seasons of the year from their common habitat and only reappear when the season suits
them. On the other hand, marine species, as different genetic, functional units, receive different responses according
to the variety and nature of the alterations and their sensitivity.  This may also differ according to each individual, which
makes the subject even more complex. The case of the human species may help to better understand this statement
as people may demonstrate unequal levels of tolerance at different types of aggressions or respond in a different way
to similar medical treatment.

A certain contaminant may cause certain concentrations and the system charge level  to alter considerably in some
species (sensitive) and not in others (tolerant). And the latter may, however, be sensitive to other contaminants and the
first tolerant. In addition, as mentioned above, individuals of the same species may be affected in a different way
whether they are of the same age or not (for example, young or adult). That is, the subject dealt with is extremely
complex and it must be handled with due care and moderation. Therefore, the aim of this contribution is mainly
to stimulate the observation capacity of those who want to become involved in this type of challenges and
commitments, knowing that they may constitute evidence or establish conjectures and probable suppositions that
must be wisely assumed using the common sense warranted by the circumstances.

García-Gómez, J. C., 2007
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 2 (photographs 7-12)

2.1 METHODOLOGICAL APPROACH

On the one hand, the basic idea has been to combine images containing normal environmental landscape, faunistic or
floristic situations with others that show or suggest possible disruption, so that their comparison may be used to instruct the
observer to detect modifications or situations of environmental stress that may lead to pernicious structural changes to the
ecosystem. On the other hand, special emphasis has been given to sensitive species (that can only live in high quality
environments and tend to disappear when these deteriorate), indicators of the ecosystem’s well-being  (see species
selection criteria, recommended in record 5) whose follow-up in areas where these are common, may efficiently contribute
to determining the existence of anthropic disturbances (although these may also be of natural origin), according to
population balance or to the regression or disappearance of the latter. In order to do this, some examples of tolerant
species are described (very adaptable to different environmental conditions and which can live both in disturbed and good
quality environments), so that observers may become familiar with them and distinguish them from sensitive ones. With the
aid of this preliminary guide, the objective is to actively involve observers in the environmental supervision of our coastal sea
beds, for which simple guidelines have been suggested on how to do this and how to visibly identify irregularities in the
ecosystem or in the species it comprises, in an attempt to confirm them through collateral observations that give them a
negative image, wherever appropriate.  

For example, a process of slight but persistent contamination in a coastal area could produce an initial and almost invisible
change, but on a medium or long term basis it could cause a severe environmental impact, with unpredictable
repercussions. At the beginning, there would only be an inkling of what was happening. As time goes by, maybe obvious
changes to the structure of the community will be foreseen. Photographs comparing “before” and “after” unquestionably
reveal the nature and scope of these changes. The species selected are generally big enough to be recognized “in situ”, so
that the observer may alert as to their presence quite easily. Therefore, an attempt has been made not to include these small
species which are impossible or extremely difficult to recognize during immersion.  
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2.2 PRELIMINARY RECOMMENDATIONS

Obvious changes to the underwater landscape and their attribution to anthropic causes (example: in protected  species, the
dragging signs on the structured sea beds that are rich in species) do not pose greater diagnostics problems for making a
correctly justified complaint. However, the understanding of an unconfirmed environmental problem which will presumably
continue, must try to be solved before informing the competent authority, with the objective of avoiding the collapse of the
Board of complaints or frivolous charges.  

In this case, the observer should try to motivate himself with the problem and confirm his suspicions as soon as possible (a
response which is given too late could be unwise and contravene the spirit of the work). In order to do this, the observer
should choose a certain area from his normal diving area (for example, a vertical wall with a rocky bottom) observe it and
photograph the species described if they do exist there (or others that the observer considers valuable environmental
information) and observe their development over time. If they are sensitive species and they are significantly present in the
enclave selected, their complete disappearance over time could be related to the disturbing process that must be
investigated. If this observation is extended to several different species, the conclusions will be stronger.  

Other basic recommendations not indicated later on but that deserve special attention, are: 1) Not to capture organisms if
possible (photos 7 and 8); 2) Not to turn over stones in the intertidal or infralittoral area – in spite of the environmental
information that may exist underneath, explained in this guide – unless it is considered very important to do so due to lack
of external information. Nevertheless, the recommendations expressed on the records on “infralapidicolar enclaves” must
be followed (photo 8); 3) the detailed periodic observation of the biological sea bed coverings constitutes the key element
of a good personal or collective programme – professional or not – of environmental supervision of the coastal biota (photo
9); 4) marking of monitoring areas for their periodic supervision must be visible (through the allotment of reference points) or
with the aid of elements that must not cause damage to the ecosystem (sampling grids, small buoys, metal bands, etc.)
(photo 10); y 5) the use of digital photographic (currently not very expensive) or video submersible equipment is highly
recommended.  As well as plastic jotters to make notes “in situ” (photos 10,11 and 12).  

García-Gómez, J. C., 2007
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IDENTIFICATION OF IRREGULAR PROCESSES IN THE MARINE ENVIRONMENT DIAGNOSTIC IMPLICATIONS OF
THE FAUNA AND FLORA

RECORD Nº 3 (photographs 13 – 17, figures 1 and 2)

3.  SOME BASIC KNOWLEDGE

The sea water is almost nine hundred times denser than air which means that, physically,  the exultant life it hides
cannot be contemplated from the outside. Therefore, unlike the forest when it burns (we can foresee this kilometres
away and react immediately), shallow coastal sea beds can become pail, ill or slump only a few metres away from the
observer, even when we allow ourselves a gratifying bathe and the water rises to our waists. The sea, due to physical
requirements, is inclined to hide itself away, making it extremely difficult to exclude any environmental problems fro
which it may suffer. Due to such a serious disadvantage with regard to the earth system, the sea requires special
attention and the greatest involvement of all social collectives.  
The three photos displayed show the spatial potential of the marine environment, in a short sequence from the surface
of the water to the sea bed. Please note that the most fragile part of the environment is not the water column of its
surface but the marine floor. The water-air interface(photo 13) deserves looking at not only because it normally
contains marine birds (either for sustaining themselves or feeding), but also because it is where cetaceans and marine
turtles live, as these depend upon oxygen from the air, and are almost totally protected by European legislation and
other government or autonomous provisions.  

The water column (photo 14) normally has few species (active mobile ones like fish, or passive, like plankton) which
are, nevertheless, normally very abundant. This is the marine area where the silver tones of fish  and the transparency
of other different inhabitants, such as jellyfish and the like mostly triumph.  

The rocky sea bed (photo 15) often multicoloured, it normally contains a moderate or low number of many species
and, par excellence, contains the greatest levels of marine biodiversity  (thus its extreme environmental fragility
compared to its precedents). And many of them also become fixed (sessile) to the substrate, as they settle and
metamorphise their larvae. So their whole life is spent in the same place, whereby they cannot move and escape from
any deterioration to the environment in which they live. For these reasons, these organisms, especially the larger ones
(which makes it easier for divers to locate and recognize them), are the most appropriate for using as permanent or
temporary “witnesses” of the environmental conditions of their immediate surroundings, especially species that are
particularly sensitive to any changes that may occur to their habitat.  

Therefore, benthos (see differences with plankton and nekton in record 4), constituted by organisms bound to the
marine floor (in short, this may be hard or soft), is  the ecosystem compartment that offers the greatest number of
possibilities with regard to the objectives of this work and to whom it is directed. The benthonic organisms can live
very close to the bottom without coming into contact with it (suprabenthonic), over it in close physical contact
(epibenthonic) or inside it (endobenthonic), and may be fixed to the substrate (sessile) or move along it (vagile).
Some authors classify as nectobenthonic fish that move actively along the sea floor, poising themselves or not in a
circumstantial way on it. 

Generally, on the oceans’ coastal fringe high tide zone (extreme environment, only benefiting from wave splashing)
middle tide zone (also called intertidal or tidal), low tide zone (from the lower limit of the tide to the maximum depth
where marine phanerogams and photophyl algae may live) and circalittoral (from the lower limit of the low tide zone
up to where autrophous multicelular algae capable of tolerating low lighting conditions may live). The batimetric limits
between low tide and circalittoral zones depend on the cloudiness of the water, which considerably limits the
penetration capacity of microalgae and marine phanerogams). The Mediterranean benthonic communities extend from
the high tide zone (the most well-lit and exposed to desiccation), to the lower limit of the circalittoral zone and from
here to the deepest, darkest levels exposed to pressure (the Mediterranean is 1500 metres deep on average, less than

17



half the average registered for oceans, which is 3800 metres).  
From the afore-mentioned areas, the one that diver enjoy the most, par excellence, is the low tide zone. On lit
surfaces of higher levels, algae are dominant and cover most biological settlements. As we descend to deeper levels
and the light gets dimmer, the algae progressively give place to animals, whose species are more and more abundant
and rich. Consequently, in illuminated enclaves of shallow water the erect, dominant, massive forms are algae (photo
16), whilst in deeper waters they are sponges or colonial animals (anthozoa, bryozoa, ascidians) (fig. 17),  although in
the latter case the shade tolerant macroalgae (these prefer shady environments, with very little light) are normally very
well represented with incrusting calcareous species, which form the hard cover of most of the bioarchitectonic
structure of the community.  

Below, for a graphic understanding of the above, is a synopsis of the special structural strata or levels that can be
seen in the Mediterranean in well-lit areas where macroalgae prevail, and those that would exist in a semi-shade area,
highly structures and predominantly animal. In the first case, we can underline three strata (fig. 1), with laminating
incrusting forms such as Lythophyllum incrustans and Mesophyllum alternans (stratus 1), massive forms (Codium
bursa), discreet erect forms (Dictyopteris membranacea) (stratus 2), and developed erect forms (Cystoseira
mediterranea, C. usneoides, Saccorhiza polischides) (stratus 3). With regard to this, the number of strata that can be
projected depends upon the sensitivity of the authors and the diversity and morphotypes of pre-existing algae. We
have considered three levels for didactical and simplifying reasons.  

In the second case, concerning environments where light is very weak and which are predominated by animals, up to
five strata can be distinguished (fig. 2), with morphotypes similar to those mentioned above, where there is frequent
epibiose in very structured, compact environments where there is extremely high competition for space. Strate 1 is
composed of perforated species of mother rock, such as the bivalve type Lithophaga lithophaga. Stratus 2, inert but
of biogenic origin, contains calcareous concretions of organisms that were once living. Strate 3 is composed of
incrusting organisms (Mesophyllum alternans, M. expansum) or perforating organisms (Clionidae sponges), of laminar
or slightly massive configuration (many sponges) and low elevation. In 4 there are mainly massive, taller sponges
(Sarcotragus spinosula, Crella elegans, Spongia officinalis) or massive corals (Astroides calycularis) and discreet, erect
colonial species (Myriapora truncata, Omalosecosa ramulosa, Gymnangium montagui).  Stratum 5 contains large, erect
species such as gorgonians in general, where epibiose may frequently occur. On levels 3, 4 and 5, many small species
may live for different reasons (endobiosis, epibiose, occultation, nourishment) whereby they constitute a factor of
intrinsic diversity. 

García-Gómez, J. C., 2007

ISBN nº:978-84-99776-11-1 

Legal Deposit: SE-880-07 

18



19



20



21



22



MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 4 (photo 18, figure 3) 

4. BENTONIC LIFE AS AN ALLY IN THE SURVEILLANCE OF COASTAL
WATERS

The physical and chemical control of the coastal area (that is, the traditional analysis of samples of water or sediment)
has revealed to be insufficient for detecting and/or preventing changes in the composition of species and the marine
ecosystem structure. Therefore, the implementation of the current Water Directive 2000/60 of the EU places special
emphasis on the handling of biological indicators for assessing the state of the coastal ecosystems and the quality of
their waters. It is due to this that, although environmental changes are mainly physical and chemical, the disruptions
they generate are essentially biological due to their direct impact on living organisms. These disruptions (for example,
those derived from contamination by chemicals agents) generate an environmental stress that repercutes on the
marine biota with different levels of intensity and disease, depending upon the sensitivity of the species to these
disruptions.  Although these disruptions influence organisms individually and theses can present different levels of
tolerance, they may have a considerable effect on the structure of the community and the populations it contains, as
the cause quantitative and qualitative changes to be made.  

The accidental or recurrent spilling of a disrupting agent in the marine environment has the immediate effect of causing
chemical and physical changes to the properties of the water and a short, medium and long-term effect on the biota.
In order to obtain information on this type of alteration on coastal organisms, plankton (set of organisms that move
with the currents as they are unable to move against them) is not the most useful compartment of the marine biota as
its content is normally small and has a short lifespan. They are always transported by currents (so they do not remain
in the affected area) and have a high community restitution capacity (high reproduction capacity). Nekton includes
organisms (mainly fish) that, in spite of their size and easy location under water, they are very agile and can flee and
move in search of better conditions.  

Benthos (organisms closely bound to the marine floor), is the compartment of the marine biota that contains the
most information for satisfying the objectives to be covered. In fact, the benthonic organisms, especially those
that live fixed to the substrate (sessile) during their whole adult life, or those that are very slow moving and are
intrinsically sedentary, remain in the affected area all the time and are unable to escape the environmental changes
that may occur to their habitat (photo 18). Therefore, they either survive these changes if they occur, or they show
obvious signs of stress and partial loss of numbers, or totally disappear from the system. Therefore, they can act as
permanent “sentinels” of the level of environmental quality of the water in which they live and considerably contribute
to the environmental surveillance of coastal waters. 

As such, the animal groups that provide the most information for this noble cause of environmental surveillance of our
coastal sea beds are sponges, benthonic cnidarians (anthozoa and hydrozoa), ascidians and, to a lesser degree,
bryozoa (fig. 3). Sessile molluscs and annelids can also help, as well as other mobile sedentary organisms such as
echinoderms and many crustaceans and fish. In another situation, the macroalgae fixed onto the rocks also provide
an adequate follow-up of the evolution of the ecosystem and assessment of any alterations that may occur. In this
experimental work, which is unique and represents a great challenge, we have chosen a first cast for this type of
organisms that provide important environmental information, including some species of fish that can be considered
nektobenthonic. 
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In soft bottoms there are organisms that live in it (endobenthonic) or on it (epibenthonic). Divers who want to become
involved in the environmental surveillance of our coasts and who normally go to soft beds, must pay special attention
to phanerogam prairies, as these are very visible, easy to locate and generally sensitive to disruption and
environmental contamination. 

In the benthos, we can find, on the one hand, tolerant species (very ecological and with great adaptive plasticity) that
can be seen both in stressed environments and unpolluted ones. These do not only remain in highly disturbed areas
but also considerably increase in number (removing other more sensitive species), and may be used as indicators of
environmental stress or contamination. And on the other hand, sensitive species (strictly ecological and with strict
environmental quality requirements), indicators of clean renewed water, which are unable to adapt (or do so very
precariously) when these conditions worsen (they do not adapt very well and sometimes not at all). It must be stressed
that a sensitive species may be so when directly or indirectly related to the disruptive factor. As an example, a mobile
depredating species could tolerate the presence of a certain amount of contamination which, alone, would not
eliminate the system, but its species-prey could really be lethally affected. When these disappear, the first one would
also due to lack of food (this may occur with certain species of specific sponge depredating nudibranchia, if these
disappear when they do not support the new conditions). Therefore, the depredating species of our example is not
directly sensitive to the disruptive factor considered, but it is indirectly as it appears seriously affected by the absence
of prey, which causes its inexorable disappearance from the altered system.  

In this guide, although we include some examples of tolerant species for a better understanding and application of the
subject being dealt with, we pay special attention to environmental changes in sensitive species, as they are the
ones that best contribute to developing the tool for controlling and watching over the sea beds that MedPAN
intends to use. 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº5  (photos 19 and 20)

5. IMMOBILITY, LARGE SIZE AND ABUNDANCE: THE BEST COMBINATION

Divers who want to become involved in the surveillance of our coastal beds will have to confront difficult situations.
The first is that diving is always very limited, so they must try and organize themselves well so that they can benefit
as much as possible. Secondly, only a few metres from the surface, as has already been indicated above, bright
colours (such as red and orange) are lost until only blue can be seen (radiation of the lighting spectrum that has the
greatest penetrating power in the water), so the bright colours displayed by organisms that live in our rocky sea beds
cannot be distinguished, especially in shady areas and at a certain depth (therefore, it is advisable to take torches or
floodlights down as diving aids). And thirdly, partly due to the above, it may be difficult to identify species that are
useful for the environmental surveillance of our coastal sea beds, so it is important to be properly informed. This is the
reason for the existence of this preliminary guide, which includes some examples. 

Taking into account the above, the three golden rules that we have considered for selecting species indicating
sensitivity and therefore further encourage sports divers to become involved in the ecological surveillance of our
coast, as well as some observers who want to join in, are: 1) Immobility on the bed of the selected organisms (that
is, they should preferably be fixed to the substrate, so that their presence-absence may be periodically controlled at
the same point and that the possibility of escape or movement may be discarded); 2) these organisms must be
moderate or large in size, so that divers can discover and recognize  them quite easily “in situ” and in photos taken
(there are many small bioindicators that can only be detected through biological samples obtained indirectly, which
exceeds the objectives of this work); and 3) They must be abundant (or common, but never rare), as this does not
only indicate their firm – and not accidental – presence in the habitat being watched, but also enables them to possibly
disappear locally, or considerably decrease in  number, or be directly related to significant environmental changes
occurring to their habitat. In photos 19 and 20, for example, the orange coral (Astroides calycularis) and the
gorgonians (yellow in colour) Paramuricea clavata, both sensitive species, comply with the three rules mentioned
above.  

Moreover, if they have a long life and they are present the whole year round, the same individuals or colonies can
testify better all long-term unchanging conditions (for example, the Paramuricea clavata gorgonian can live for many
years) and during any season of the year. It should be stressed that a Mediterranean distribution species may not only
be naturally absent in certain geographical areas of this sea, but can also be abundant in any area and accidental or
rare in others. Therefore, wherever species are accidental or rare, their use as bioindicators must be avoided.
Therefore, the concept of abundance that we transmit here has strong local underlying meanings, as the essence of
the work is the effective surveillance of restricted rocky or marine areas, which are not vast or extensive. Of course,
with the inauguration of a network that coordinates the collective participation of all those who wish to become
involved in this type of activity (for example, sports diving clubs that want to include a conservationist and
environmental surveillance section ) the overall properly processed information would exceed the local scope, which,
on the other hand, is advantageous.  

27



However, there are also good indicators between organisms that move slowly through the substrate and which are not
very large (although they can easily be seen due to their attractive colours, such as certain nudibranchia) or which are
very mobile but have sedentary habits, such as some fish (Anthias anthias,  Thalassoma pavo), which is the reason
why we also dedicate some records to them. With regard to fish, the Labridae family is one that provides the most
environmental information as, generally, its representatives are sedentary and require clean renewed waters.  There
are also sensitive species but which are of commercial interest, such as certain fish (halibut, false killer whales, corbs,
etc.) or crustaceans (spiny or common lobsters), but their absence in areas where there used to be many does not
necessarily mean that they have fled due to changes to the environmental conditions of their habitat, but that they
have been extracted by surface or underwater fishermen, so it is not advisable to include this type of animals in
environmental monitoring guides whose aim is to detect changes in the system that are not related to capture
(although we have actually considered mechanical destruction derived from the adverse use of the arts). Nevertheless,
in order to assess the “reservation effect” in protected areas, it is definitely important to periodically monitor the
evolution of the species of commercial interest.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº6 (photos 21-25, figures 4-7)

6. HOW TO AID THE ENVIRONMENTAL SURVEILLANCE OF OUR COAST

The best thing about sensitive organisms for monitoring coastal sea beds under water – as we have seen above – is
that they are immobile on their substrate (so they cannot move on it and escape unfavourable environmental change),
they are moderate or large in size (which makes them easier to locate and recognize), and that they are abundant.
This does not only make it easier to locate individuals or colonies but, as they remain immobile (fixed to the substrate)
on their enclaves, this also allows for environmental surveillance that can be as thorough as we want. From a general
control of the state of the monitored contingents to their individual control  which, in turn, can be used with a different
level of detail and minuteness. This will depend upon the level of commitment of voluntary observers, but here we
content ourselves with their minimum constant and effective collaboration. It is preferable to have less general
observations that are more constant in time and level of commitment than very detailed observations that take up the
whole diving time and which are given up in the meantime due to weariness, boredom or lack of motivation. 

As general recommendations, first a normal diving geographical area must be chosen (or if observers so decide,
several places) which may be considered more threatened (human pressure of a different origin) than others, in which
the marine biota is rich in species and has a well-structured special organization. The underwater landscape must be
varied in species, forms and colours, as well in different types of coatings that these species may have. With regard
to the latter, we can highlight three main morphological configurations (amongst which other intermediate types could
be characterized) that must be taken into account, which can be seen in macroalgae and macroinvertebrates that live
fixed to the substrate, especially in colonies (figs. 4 and 5, photos 22 and 23): 1) laminar or flat, like many sponges,
colonial ascidians and bryozoa that cover rocky surfaces, which responds to a “compulsive” strategy for covering the
substrate (with it a rapid growth is attempted towards the borders, in as many directions as possible from the
colonized surface, avoiding upwards); 2) massive, like many sponges, corals and ascidians, which can become globe-
like or irregularly sectioned (they use the three-dimensional environment and grow in all possible directions; and 3)
erect and bushy, like gorgonians, which only need a very small rocky surface for erecting a complex structure of
hundreds of polyps or zooids that “opens  up” over their substrate competitors (reminding us of the copse of a tree
without leaves, whose branches spread over a certain area, with the objective of becoming perpendicular to the
current and therefore making it easier to capture food), which minimizes the effect of substrate competition.  

Amongst macroalgae, the erect configuration is the most frequent (greater number of species) and the one that offers
a greater size range (from small species that do not rise very high on the substrate to large laminaria). In well-lit and
moderately shady areas laminaria forms are also frequent, especially represented by incrusting calcareous algae.
Massive configuration is the rarest and can be clearly seen as such (globe-like form) in some species such as Codium
bursa, Colpomenia sinuosa and Lythophyllum byssoides. Amongst “imprisoned” macroinvertebrates of the substrate,
the three configurations are frequent, while the ecosystem is more mature and structured, the strong competition for
space makes laminar morphotypes move towards massive erect forms, which share most of the useful cover of the
available rocky surfaces.  
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Once the geographical spot and the setting have been selected (for example, vertical walls 5 and 30 metres deep),
one or several specific enclaves are selected, which can be easily located on the diving route. For example, this
choice could be focused on a certain vertical wall (that divers are familiar with and can locate perfectly), where there
is an abundance of fauna and flora which observers have identified as sensitive or which they consider as such
(tolerant species that they identify must not distract their attention). Video or underwater photographs must be used
as aids (digital photographs are very helpful due to their polyvalence, low cost and reduced camera and frame size)
and which are currently   very economic. One must not forget that in order to monitor sea beds well, it is necessary
to concentrate primarily on excellent quality pictures, where to take them and the commitment to repeat them over
time in the same  place or on the same surface selected for control. One must also remember that there are species
that are likely to be monitored all year round and others that are not (amongst the latter are, for example, large laminar
algae that must be photographed every year in summer, as this is the season when they are fully grown and
developed, as at the end of autumn and winter they disappear and only reappear in spring).  

Observers would mark or make reference to surfaces photographed so that the same ones can always been
photographed over time (periodic monitoring),in order to be able to observe the detailed evolution of their biota.  With
regard to rocky substrate, it is advisable to “grossly” divide the selected area into sectors (for example, upper, middle
or lower areas of a rock wall: fig. 4, ellipsoidal areas), and on the surface selected, recognize jut-outs, borders or
corners of rocks that can be photographed (photo 21) always the same areas, so that the development of organism
coatings and other morphological and ecological aspects can be easily monitored. In this situation, it helps to rapidly
locate and follow-up species and choose surfaces near borders, cornices and ledges (fig. 4, yellow dashed line
circles).  The fixture of small buoys (coloured corks on sections of the wall, for example, outlining square metres) may
help. If the pre-selected sensitive species can also be seen sheltering on horizontal or very slightly sloping surfaces
(which frequently occurs in shady beds, around 20-30 metres deep), it is advisable to watch over (at least partly) these
enclaves as these are more vulnerable to irregular sedimentation processes (for example, anchor or net dragging). 

If no significant changes can be seen over time, no alarm signal will be given. However, the detection of partial (but
attractive) or massive losses of individual species or colonies, either due to their disappearance from where they used
to exist in abundance, or due to the presence of corneous or calcareous skeletons, may be related to human
disruption (sometimes also natural, which warrants due care and diagnostic finesse. As such, if specific observations
obtained from the periodic examination of a vertical wall reveal the total disappearance of species indicating sensitivity
(at least one of them) these observations must be certified by examining the coating of other walls nearby where other
specimens or colonies must also be present (better if this is fully certified). If observers conclude that in their normal
underwater area, species or “dilatory” species disappear or decrease in number, or appear visibly deteriorated, the
competent authorities must be informed.   

The disappearance of species indicating sensitivity could be accompanied by the intrusion of other species that were
not previously installed in the monitored area, which could reinforce the possibility of an environmental change, either
by physical or chemical changes occurring in the environment or because the “new” species could be invaders (which
would also be an alteration, although the already existing environmental physical and chemical parameters in the water
column had not been changed). Therefore, we must be attentive as to what the climate change has in store for us
during the following decades. 

For underwater surveillance of marine phanerogams (in the Mediterranean there are five species: Zostera noltii, Zostera
marina, Cymodocea nodosa, Posidonia oceanica y Halophyla stipulacea, the latter, originating from the Red sea, only
established in the eastern Mediterranean), which can constitute dense lawns on a soft substrate (although P. oceanica
can also do the same on rocks), it is advisable to be familiar with their outer borders as these can be obvious due to
their immobility, advance or retrocession, respectively, environmental stability, progress or regression (the use of light
sampling grids, as observed in photo 24, can help). As such, the outside antagonistic borders available among the
coast offer useful information, as do those located in shallow or deep water. Figure 6 shows the possibility of
regression of a prairie until it totally disappears.  
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For the purpose of monitoring and  environmental surveillance, the deepest outer border of is especially relevant, as
if the water column becomes progressively cloudy as a consequence of a process of slight but constant organic
contamination (for example, coming from wastewater spills), this border will recede to shallower water, where there is
convenient light for the plant to photosynthesize. For example, if the deepest border “marked” by a diver is 20 metres
deep and during follow-up control, this descends to 15 metres, the cause of this could be related to an increase in
cloudiness derived from persistent contamination like the one mentioned above (fig. 7, photo 25). It may help to
“mark” each border, not just the exact bathymetric control of it (which may be aided by a depth meter placed on the
sea bed), or the insertion of small coloured cork buoys (they shouldn’t be over 10 centimetres in diameter, should have
a short cord so that they are not too far away from the sea bed so that they will be less likely to be lost), or metal bands
– preferably aluminium – also coloured, buried solidly and vertically in the soft substrate, so that the coloured  part juts
out of the sea bed by at least 50 cm so that it can be easily located by divers.   

On the other hand, there are species that, whether sensitive or tolerant, due to the size and fragile calcareous
structures, may help with the environmental monitoring of mechanical impacts on our coastal sea beds. This is the
case with some colonial corals, for example (Dendrophylia ramea), polychaete worms (Salmacina disteri) and bryozoa
(Pentapora fascialis). As their attractive formations are easily recognizable (size and bright colour) during a diving
session and, as they are not very fragile colonies with regard to the abrasion caused by dragging nets and anchors or
inexperienced scuba divers, these species can be supervised in terms of controlling losses or destruction in very
stable and structured environments that have extremely beautiful underwater landscapes. For example, divers that are
not experienced enough with regard to marine floors, frequently kneel down on them (to take photographs or look
closely at something or because they are not well-ballasted or do not know how to use the compensator vest
properly). If this destruction is registered in areas where deep-sea communities are biodiverse and highly structured,
the competent authorities must be informed. As such, underwater photography is also very useful to certify the before
and after situation. 

Each diver, when commencing his special surveillance plan, will raise a preliminary piece of information which will be
zero status or initial, which will constitute a determining factor in the future periodic environmental control series.
once again it is necessary to mention that the observer must remember that this guide is useful if species exist in zero
status and these are also common and abundant. This is the only way to control the evolution of their numbers and if
these decrease, severe signs of stress will be evident or they will disappear. Therefore, an area where indicators are
rare or accidental should not be chosen. Nor is they are absent, in the hope that they appear some day, as the reason
for their absence could be totally natural (for example, that the species does not have the natural conditions it needs
to live in the area in question). This only makes sense during the surveillance and recovery of areas previously
disrupted by a well-known anthropic disease, which has been corrected and the objective is to observe the positive
development of the ecosystem.  
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MARINE BIOTA AND ENVIRONMENTAL VIGILANCE IN PROTECTED MARINE AREAS

RECORD Nº 7 (photos -26-28, figure 8) 

7. EFFECTS ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.1. Unaltered versus disrupted sea beds

The comparison between an unaltered, biodiverse, highly structured system (photo 26), and a highly disrupted one
(photo 27) represents the extremes of the “continuum” existing in a progressive transformation process from the
former to the latter. It is like assuming that both systems are black and white and that, between both colours, there is
a range of greys. This imaginary “gradient of colour” expresses the difficulty of using environmental diagnoses
correctly in intermediate situations, which indicates the extreme complexity of the subject we are dealing with.  We
must remember that not only species are independent biological units, with a different capacity to respond to
anthropic alterations but also the individual units of each one of them are also (as occurs with human beings who can
tolerate and behave differently when faced with the same type of disruption). Therefore, the integrated response to a
certain disruptive factor, of a system comprising many biological species (of which there is a great deal of knowledge)
is  difficult to predict in situations of low or moderate contamination. As the disrupting elements as well as their
concentration combinations, total load and prevalence in the system may be multiple , the position of those who are
trying to interpret the health of the coastal ecosystems is absolutely and totally disadvantageous.  Although
prevention, as a medicine, is always the best, in the case we are dealing with we must content ourselves (although
without undermining maximum aspirations) with knowing how to apply a simple method that allows us to detect
negative changes to coastal sea beds of which  we may inform the competent authorities in order to reduce or revert
their effects.  

Photo 26 (as photo 28) reveals a high level of organization and equilibrium of benthonic communities containing
sessile species (that live fixed to the substrate) of different sizes and special design, which form the system’s
bioarchitectonic support (stony algae, corals, bryozoa, sponges, ascidians), offering many possibilities of life to other
numerous species, including fish that are sensitive to water quality (Anthias anthias),  whilst photo 27 shows a
practically deserted underwater landscape, in which the benthonic diversity has slumped and where there appears to
be total desolation. 

Figure 8 helps to explain in four steps how progressive degradation of the benthonic ecosystem could occur, from a
highly diverse and structurally complex setting of the communities (A), to another where this community slumps, with
a generalized invasion of opportunist algae (greenish stain in the picture) associated with contamination processes
that imply a considerable supply of nutrients (D). In B no loss in numbers is registered, but species show
morphological signs of stress (necrosed areas, changes in colour tones, unnormal whitening, modifications to body
forms, etc.; timid or important coatings of generalist algae can be seen (greenish stains on the picture). In C the
situation worsens with a considerable decrease in numbers and increase in the presence of opportunist algae
(greenish stains on the picture). 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº8  (photos 29-38) 

7. EFFECTS ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.2. Unaltered sea beds and their identification

If there is nothing in natural life that is strictly stable in time we must naturally agree that nature is always subject to a
series multiple alterations and gradients of them. The red lines that indicate the passage of alterations that are
sustainable  by the system’s structure and its relative biota, others that indicate environmental stress that causes
functional pressure on the biota (individuals, populations and communities) that may cause mass death culminating
in a considerable environmental impact, are really imaginary and depend greatly on the opinion of experts. Therefore,
in order to mention environmental stress situations (this may be of natural or anthropic origin) caused by man which
definitely constitute a type of alteration to the many situations that could be significant, we prefer to use the terms
disrupted and unaltered as these are really closer and more descriptive when referring to the degree of preservation,
environmental health, equilibrium or imbalance of our coastal sea beds.   

Expressions such as “high sea bed environmental quality” of a coastal area with “their high ecological value” as the
environmental quality may be high (renewed unpolluted water) and the ecological value low (low diversity, presence of
generalist species, absence of protected species, etc.). For example, a breakwater area on an open coastline where
the waves crash continually may be of high environmental quality (as its water is very clean and uncontaminated), but
of a low ecological value as it contains few species and the structure of the ecosystem is very low due to the
continuous mechanical impact of the waves and the consequent intense surface movement. The opposite is really
complied with, or rather, a “high ecological value” area in good state of preservation is, par excellence, of “high
environmental quality” (unless an n undetected contaminating factor has been introduced into the structure and
composition of the community). In addition, it is not necessarily the “high” quality of the water that is associated with
its purity or transparency, as it may be chronically cloudy and deserve this classification (for example, unpolluted water
that is continually renewed from large fast flowing estuaries). Therefore, semantics must be used with care, according
to each individual environment, as the messages that may result from the use of some words or expressions that have
been incorrectly chosen and removed from their context could cause false interpretations. 

However, please note  really, the “ecological value” concept  is intrinsically subjective and may also be assumed in
qualitative terms and not necessarily qualitative. For example, an area o little diversity and very uninteresting landscape
may be considered of “high ecological value” due to its uniqueness or because it may include stable populations of a
species considered “in danger of extinction”. This is the case, in the western Mediterranean, of the limpet (Patella
ferruginea), which is an indicator of clean renewed water, but may live in an intertidal area with coastal segments where
only the system structure exists and the number of accompanying species is minimal. Their habitat is undoubtedly
economically ecological, only because of this, as it is “ecologically fundamental” for the survival of the species. 

In our coastal waters, a normal level of transparency that can remit over time, denoting a slow but progressive increase
in cloudiness, may mean the intrusion of strange elements in the system that reduce the quality of the water (for
example, due to the start-up of a new wastewater purification plant in nearby areas). The opposite may mean an
improvement to the system. 

In photos 28 to 38 different types of undisrupted high quality sea beds with different ecological values can be seen.
Due to the simple appearance of the biota, in them the most biodiverse and structured sea beds may be significant
(photos 33-38) that are less (photos 29-32). In the normal diving area (let’s situate the range between 0 and 40 metres
deep) communities become more organized, structured and rich in species as we go deeper down, so although the
high quality of the water is identical in a line along the rocks from 0 to 40 metres, there is an increase both in diversity
and the ecological value from the one observed (in terms of structural complexity and species richness).   

 



Therefore, undisturbed sea beds  may have low special structures and very few species, and vice versa. In order to
recognize them, the criteria of the nearer the surface of the sea we are, the less dynamic and unstable the system and
its community structure and species number. The opposite situation occurs at a greater depth (as seen below), where
it is easy (at least relatively) to distinguish undisturbed sea beds and also distinguish them from other disturbed ones.
The reason for this is that sea beds containing a lot of species and a high special heterogeneity of biota fixed onto the
substrate do not normally seem very disturbed, whilst disturbed sea beds never demonstrate this type of diversity and
organization. However, diagnostic finesse must be experienced at very low depth where, as there are normally few
species and a scarcity of organizational structure, this could be attributed not to the natural instability of the system
(which, to a certain extent, is also a type of alteration that stresses it, such as winter storms) but to an anthropic
disturbance factor (organic contamination, for example). In these cases, if the characteristics of general poverty of
species and forms that is registered is not accompanied by the extreme abundance of some of these fixed to the
substrate (see also the following record), it is most likely that the quality of the water is good and that there is no
apparent reason for thinking that these sea beds are disturbed.  

An example of this may illustrate some underwater sections of very low depth where the water may be of excellent
environmental quality, but the sensation of great poverty with regard to prevailing flora and fauna derived mainly from
the presence of   calcareous algae such as Lithothamnium, some species of sponges (these are associated with shady
enclaves) and sea urchins, among other organisms, could disconcert us (photos 29, 30 and 32). Our doubts should
be thwarted if we verify the absence of generalist algae (mainly associated with isolated or chronic contamination
episodes) and tubiculous worms, solitary ascidians and other organisms that, when there is an abundance of nutrients
or suspended organic material they considerably increase in number, becoming very abundant and remove other
species from the system that cannot compete with them; or they just don’t adapt to the new and more deficient state
of the water quality in their habitat (see record 9). The Cystoseira usneoides woodlands provide another example
(photo 31) of the shallow sea beds of the Alboran Sea, where the apparent diversity of species is low and the
landscape monotonous, which the inexperienced observer could associate with eutrophic processes, confusing the
taxon mentioned with generalist algae. However, the natural abundance of this species, which is very competitive in
its habitat, indicates the opposite, or rather, limpid waters, fresh and unpolluted. This is one of the species that is most
sensitive to the deterioration of the quality of the environment in which it lives. 

From the above, we can deduce that, in order to collaborate in the surveillance of our coast, it is essential to know how to
choose the setting that will provide the most information which is the easiest to interpret and most likely to be controlled
over time.  In order to avoid a sea bed with a monotonous landscape and few observable species from being mistakenly
classified as disturbed, it is better to concentrate on the 20-40 metre interval (the one preferred by most divers!), where it
is normal, at least on shady vertical enclaves, to find complex communities that are rich in species. This is confirmed if, in
the section of species fixed to the wall that we can contemplate, there are laminar types (they tend to grow on a flat
surface) but, especially, if there are massive and erect types (these use the three-dimensional space, obtaining as much
as possible from the special possibilities offered by the system). These three morphological types and their fixture to the
substrate, generate on this a biological concretion microcosmos (weak or strongly cemented), with many small openings,
cavities and nooks where an abundance of small species live that divers do not see. The beauty of the landscape that they
generate, is not only justified through the complex architecture of its gardens but also through their frequent variety of
intense colours (that can only be appreciated at the depth range mentioned above with the aid of a torch or floodlight). In
addition, with the exception of the stony algae (Lithothamnium) and other shade tolerant macroalgae most species fixed
to the substrate and which are visible “in situ” by divers, are invertebrate animals, generally colonial, with a great diversity
of colours. This type of systems, as they are very structures and rich in species, are very sensitive and vulnerable to human
disturbance. This is why they are chosen by scuba divers in a normal diving area that they consider threatened for a variety
of reasons, is one of the best options for successfully watching our coastal sea beds.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº9 (photos 39-44) 

7. EFFECTS ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.3. Disturbed sea beds and their identification

It is obvious that disturbances to the marine environment through its biota but which “cannot be seen” under
water(due to their smallness or that they remain hidden) could be diagnosed in a laboratory by using indirect methods,
or though physical, chemical and microbiological analyses that could be carried out on water, sediments and
organisms. However, this exceeds the essence of this work, which is intended for detecting disturbances through
fauna and flora that, due to their size, are visible in situ without the need to take samples or damage the ecosystem
in any way. Upon which, we must indicate that the detection of disturbances according to the recommendation stated
herein does not guarantee the inexistence of other types of “invisible effect” disturbances that could only be
diagnosed by using indirect methods as mentioned above. The work is directed at the surveillance of the well-
preserved, uncontaminated coastal environment, so that a zero or initial state” is registered, whereupon “visible
effect” disturbances over time can be identified. By comparing a “before” (ground zero) with an “after”, you can
definitely determine whether communities being followed up remain balanced or not, in which case changes will be
evident whose type will help us to make an environmental diagnosis of the situation. Another question is, if there has
really been a significant alteration to the ecosystem, solving the cause-effect relationship. The competent authorities
will be responsible for certifying this occurrence, identifying what caused it and deciding upon the appropriate
measures for correcting it.  

Considering the above, as it is advisable to choose multicoloured areas with “gardens” that are very rich in specific
species as a starting point (see record 8), significant disturbances may be recognized as such when, during
environmental surveillance, there is a confirmed  net loss of species, replacement of habitats with other different ones,
or more rarely, intrusion of come new unexpected species (invaders). In order to do this, surveillance of the sensitive
species described in this work will be especially useful (others may be added to these in the future), surveillance that
will consist of temporarily controlling the possibility of these disappearing from the area chosen where they may be
common. 

Considering the above, the recognition of previously unmonitored disturbed sea beds suffers from the absence of
information on “before”, which prevents a comparison from being made with “after”, so the observer is at a clear
disadvantage. Regardless of what the latter attempts to imagine what could have been “before”, which deserves merit
but is not recommendable (as this is pure conjecture), he must at least attempt to decipher (a real challenge!) whether
there are signs of disturbance or not based on what he can see at the time. The inexistence of life forms is an obvious
clue (photo 39), but its scarce abundance is not so obvious.  And likewise until finding intermediate situations of total
confusion. However, although the problem is extremely complex and depends upon a variety of factors, it is not
prevent us from trying to find out what could really happen. Some examples shown below may explain the above and,
in turn, help us to adequately diagnose a series of disturbances that may arise where they are least expected.  
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We have already indicated that a low diversity and special structure of benthonic communities does not mean low
environmental quality of the water in the environment in which they live. If these circumstances are observed without
an abundance of filtrating or suspensivorous organisms, normally related to the presence of organic material in the
water column, it is very likely that we will not be wrong if we state that, in spite of the scarcity of species, the
environmental water quality is good or excellent. As already indicated in record 8 this may happen at a very low depth
where there are rocky clusters only covered with organisms, except for Lithothamnium calcareous algae (they give a
pinkish or violet-like colour to the rocks they incrust or cover), that are clearly dominant, an abundance of sea urchins
(they feed on these algae) and some other species. The landscape is in monotonous tones and can be confusing but
this disappears if in illuminated enclaves and vertical walls, there are no filtrating or suspensivorous organisms out of
those that are normally associated with the organic load and high rate of sedimentation (some species of polychaete
worms, solitary ascidians, dendrochirotid sea cucumbers) or they are very scarce.  

However when there is an abundance of filtrating or suspensivorous organisms (they are generally whitish, yellowish,
dark or dull in colour, rarely bright coloured) and the number of species being studied is low, this leads us to suspect
that the environmental quality  may be deficient (photos 40, 41, 42 and 44). In these cases, the water is normally
cloudy, there is a high rate of sedimentation and, if the organic material is measured in water and sediments, this may
be slightly high. Photo 41 illustrates this assumption, indicating the abundance of solitary ascidians, covered with
generalist algae. Photo 40 illustrates a similar situation of moderate or low environmental quality, due to the mass
presence of filtrating tubiculous worms (in the picture, irregular whitish-coloured tubes). Photo 43 shows an excess of
sedimentation coming from the overflow from the holds of a dredger during a sand extraction operation. 

In short, when there is a low diversity of organisms, it must be verified whether there is an abundance of generalist
macroalgae (both green and red), solitary ascidians, filtrating polychaete, or all at the same time, and if so, it is very
likely that the sea beds are suffering from a disturbance whose real scope exceeds the limits of our diagnostic
capacity. In this type of settings, the tones of the biological coatings are eliminated (between whitish, greenish, brown
and dark), different to the bright and varied colours of the multicoloured biota that characterizes the well-preserved
sea beds that are very rich in biological species. 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº10 (photos 45-52) 

7. EFFECTS ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.4. Vertical and horizontal enclaves

Due to the stability of their substrate and their special heterogeneity, the rocky sea beds are those that contain the
greatest diversity of organisms recognized during diving, especially those fixed to the substrate with bioindicating
capacity, which are the ones that arouse our attention the most for helping us with the environmental surveillance of
the coastal sea beds.  

Although the morphology of the underwater rock formations is intrinsically irregular, we can mainly distinguish between
vertical and horizontal enclaves or the like due to their layout and slope. Vertical enclaves are normally shady, more
so the closer we get to the sea bed and especially in caves.  Horizontal enclaves or with a minimum slope are generally
illuminated, but less so the deeper down we go; on cave ceilings, under stones – enclaves under stones – and between
large walls are essentially shady. 

Horizontal enclaves normally have a larger coating of macroalgae and less presence of invertebrate animals than
vertical ones as they have more light, which we must take into account if our capacity to manoeuvre is limited and we
decide to choose one or another type of organisms to develop our own environmental surveillance programme. At a
certain depth (a certain ledge cannot be pre-established, as local factors such as cloudiness highly condition the
barometric area division of the benthonic organisms, although in the southern Iberian cone, this may be considered
15-20 metres deep), where light has been considerably filtered, these enclaves may contain macroalgae and
invertebrates sensitive to disturbance, so both types of organisms on the same horizontal rocky surface – or slight
slope - chosen can be studied This type of enclaves is more vulnerable to natural (temporary and coastal dynamic)
and anthropic sedimentation (fine sediments from different sources, such as the “overflow” of suction dredgers -
photo 45 – in sand extraction processes in the sea, the “overflow” contains fine elements that come from the boats
that use suction dredgers when these extract sand and is therefore a fine sediments spill that, according to the tongue
of cloudiness, moves in the water column and progressively spills on to the marine floor, directly infecting the
communities poising on the underground rocks). Therefore, the biota covering them is more sensitive to this type of
disturbances than the one fixed to vertical enclaves (photos 47 and 48). The pairs of photos 49-50 and 51-52
illustrate a “before” and “after” in the same area, after the influx of sediments originating from the “overflow” of a
dredge.  
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Vertical enclaves are normally richer in species and biologically more structured than horizontal ones, so they are
more fragile and sensitive than the latter with regard to general disturbance processes that entail the progressive loss
of biodiversity. For example, although in situations of irregular sedimentation originating from sudden dredges of short
or medium duration, this may seriously affect the horizontal enclaves (less diverse and organized) and the verticals to
a lesser extent (areas with more complex structures and biological richness may prevail against the impact), in a slow
but inexorable process due to contamination by wastewater spills, on a medium-long term basis, the consequences
may be worse in vertical enclaves, with a massive irreversible loss of structure and  species, but losses in horizontal
enclaves are also sensitive. Photo 46 illustrates an episode that directly affects (excess of sedimentation) vertical
enclaves, on Astroides calycularis antozoa colonies and Stolonica socials colonial ascidians, which is an impact that,
in this type of enclaves, can also be seen in photos 50 and 52.
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº11  (photos 9-11) 

7. EFFECTS ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.5. Under-stone enclaves and inversion consequences

This is the loose underside of rocks existing in coastal areas, which do not come into contact with the underlying
substrate and which are therefore likely to be colonized by marine biota. When a stone is overturned and we observe
its underside we can see an infralapidicolar enclave. 

This type of enclaves can provide important environmental information that we must not scorn. However, it is
perceptive to make some recommendations to avoid committing errors that may result in an undesirable
environmental cost. As can be seen from the accompanying illustrations (figs. 9 and 11), a loose rock in the coastal
environment (whether intertidal or low tide) has an illuminated area (the upper area) and another shady area (the lower
area). The latter mainly coincides with the infralapidicolar enclave. Basically, in the former macroalgae are installed and
in the latter animals. They are two completely different systems that, if inverted, will result in the general loss of their
species. There is no relevant environmental information in these stones that lie on the soft  sea bed and are partially
buried in it (fig. 10), so these must not be turned over as this will not only be in vane but will cause a massive
resuspension of sediment which may possible affect the immediately adjoining biota.  

Therefore, overturning stones in the intertidal area for curiosity reasons or for capturing specimens must be avoided
(for example, worms for fishing) and, if they are overturned, special care must be taken to put them back in their
original position, thus minimizing any possible damage. For obvious reasons, these considerations extend to loose
rocks in the low coastal area, where they are permanently covered with water. With regard to low tide sea beds, if for
reasons that must be justified (for example, to obtain additional information on the state of our coastal waters) loose
clusters that are relatively easy to turn over when under water are chosen. This must be done at an angle of 180º (this
causes total surface inversion and flattening of macrobiota installed in the illuminated area, as described graphically
in figures 9 and 11 above. After observant and taking photos, the rock clusters must be replaced as carefully as
possible in their original position. 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº12 (figures 12 and 13, photos 53 and 54)

7. DISEASES ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.6. Unaltered and disturbed infralapidicolar enclaves

Apart from the impression generated by the mechanical inversion of the clusters (explained in record 11), the
communities bedded on the infralapidicolar enclaves, especially submersed clusters at a certain depth where only the
movement of sand caused by storms influences them (below 15 metres deep) and where the physical environment is
more stable, may provide important information for calculating the level of environmental health of our coasts and
supervising their future development.  

The infralapidicolar enclaves, like colonized ceilings very close to the underlying substrate, do not provide many
possibilities – due to lack of space – for upward growth (in this case, downwards), so that their biota can only be
spatially structured when the loose clusters rest upon two or more loose stones, leaving the sessile fauna space to
develop and, therefore, the possibility for upward growth. These enclaves gather many organisms that can provide
valuable environmental information, especially as the pernicious effects of sedimentation are not normally seen in
them (except for situations of severe landing of rock clusters), which consequently reflects the real physical and
chemical characteristics of the water column and what it supplies (for example, more or less plankton, suspended
organic material or contaminants).  

When these enclaves, on sea beds, established at 20-30 metres deep, are submitted to the flow of limpid renewed
waters (unaltered), their colonizing biota normally presents a variety of coloured forms and species that have intense
varied tones (fig. 12, photo 52), with organisms sensitive to the decreasing quality of the water such as  Comatula
(Crinoidea of the Antedon mediterranea species). When stones are overturned at an angle of 90º, patches and a variety
of colours and therefore species displayed there can be seen. In disturbed sea beds, due to an excess of
sedimentation or organic load in the water column (this is therefore generally cloudy), the settling of generalist or
ubiquist species that feed on mainly suspended organic material is made easier. These remove other species from the
system making the former more abundant. The result is that these enclaves present an exiguous or minimum variety
of species, great abundance in number and absence of those that are indicators of clean waters (fig. 13, photo 54). 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº13 (photos 55-57) 

7. EFFECTS ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.7. Submersed and semi-submersed marine caves

EEC Directive 92/43/ of the Council, studies the “submersed and semi-submersed marine caves” as a habitat to
protect in Appendix I (“Natural habitats of community interest whose presentation requires the allocation of special
preservation areas”), which explains its special relevance with regard to this work.  

The caves are environments where the light gradually fades towards the interior, enabling the distribution of gradients
of flora and fauna. As from the point where the light is totally insufficient for carrying out photosynthesis, the shade
tolerant flora (that prefers shady areas) disappears and the walls are covered with invertebrates (sponges, antozoa,
bryozoa, etc.) which, further into the interior where living conditions can be extreme, it ends up by disappearing. This
would be the final area of the gradient where very specialized organisms would generally live.  

Semi-submersed caves have a high ecological value, although considerably inferior to submersed ones, especially
because the latter, at least near their entrance, gather more complex structuring communities and a greater number
of species. In the intertidal area of the former, due to the pre-existing shadow of light, protected low tide species such
as Astroides calycularis y Dendropoma petraeum may establish themselves, which contributes to the environmental
fragility of this type of habitats, especially with regard to emerging threats (for example, hydrocarburate stains). The
submersed caves sometimes contain deep sessile fauna (that is, in their adult state, they live fixed on to the substrate),
as the severe shadows of darkness that may be characteristic of some parts of them correspond to those existing at
a great depth. If larvae of species of this area are swept away with the currents in the surface water and settle on this
type of enclaves, the dark environment of the caves may encourage their fixture and metamorphosis on the walls, thus
reaching the adult phase in some cases. This has recently been observed in certain depth sponges, which are
spectacular for being carnivorous and not suspensivorous. 
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Submersed caves, with a special reputation in subacquatic ecotourism trips, become particularly threatened at their
entrances, where divers cause obvious destruction to the fragile calcareous structures of many sessile organisms,
including those with corneous skeletons, such as the gorgonians of photo 56 (Paramuricea clavata, cave entrance),
sensitive to abrasion by groups of divers that normally visit this type of enclaves. In addition, the ceilings of the caves
are especially vulnerable to the actions of scuba divers, as there are no escape areas for air bubbles, which are
retained (forming pockets) in the upper part killing all covering species that, in a surrealistic scene, are emersed and,
therefore, excluded from the essence of the water that keeps them alive. Photos 55 and 57 illustrate, respectively, a
cave ceiling and floor, in the outer area near the entrance to them. 

The environmental surveillance of this type of enclaves must be done based on the existence or inexistence of
bubbles in the upper part of the cave, or palpable destruction in the sessile fauna at the entrance to the interior. If this
is really registered, the competent authorities must be informed so that they can correct this tendency, give
instructions to diving club guides and, in cases in which submersed caves do not allow the air to be evacuated,
contemplate the possibility of diving into them using individual equipment. Excess sedimentation on the surface of
suspensivorous organisms may be seen in the interior near the entrance, which  may also indicate the misuse of this
type of habitats. this could be related to sediment raised by inexperienced divers that do not handle their compensator
vest well or who simply must improve their actions in the water.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº14 (photos 58-60) 

7. EFFECTS ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.8 Algae “blooms”

“Blooms” of coastal macroalgae fit adequately into the philosophy used by this work as disturbing elements, as they
are perfectly “tangible” and identifiable by observers, as the can be physically – due to their size – and effortlessly
contemplated . Due to their extreme abundance, they may taint the underwater landscape by sometimes configuring
real mats that cover many of the organisms that live on the sea bed. However, the “blooms” of microalgae exceed the
scope of this work, as although they can also be seen by divers and by passers-by from above the water (red tides),
the microscopic scale of their protagonists does not recommend dealing with them here.  

Different species of macroscopic algae protagonize these reproductive explosions with a considerable increase in
biomass, which may only be explained by an excess of nutrients that is circumstantially introduced into the system,
fertilizing it too much. Some of these algae that are reproduced and growing strongly are used.  

For example, we have chosen the brown algae Ectocarpus sp., which is greenish yellow, looks like a filament and has
a gelatinous consistency. This is formed by fine long axles (of up to 50 cm). It is cosmopolitan and may appear ramified
on rock beds or epiphytes of other large algae. It is located from surface areas up to several metres under the tide. It
normally appears in abundance in spring. 

Ectocarpus sp., capable of accumulating heavy metals, may provide “blooms”, especially in spring, when the synergy
between the nutrient load, water clarity and temperature is at its best. These reproductive explosions that end up
pursuing the biota it covers (photos 58 to 60) do not have greater transcendence but are of long duration, except for
in calm areas where oxygen may decrease near the sea bed at night (due to the additional respiration  of this algae),
or due to its death and massive decomposition. If this “covering plague”  is very persistent, the underlying macroalgae
can be affected, as well as other types of organisms. The massive presence of these algae could be associated with
irregular pulse eutrophication so when detected, its prevalence, evolution and that of the biota partially or totally
covered by it  must be supervised.  

As already indicated, there are also other species of algae that protagonize these visible “blooms” that form a massive
cover  over sessile benthonic organisms. If, at a glance, their taxonomic identification may be difficult or virtually
impossible, this is secondary to the purpose for which this guide is intended, as the important thing is that the observer
can warn of the appearance of the phenomenon in  his normal diving areas (that is, the abundant or massive presence
of this type of algae) and suspect that it may be associated with a disturbance factor (for example, injection of an
excess of nutrients into the system caused by uncontrolled human activities). An attempt must be made to watch over
their persistence before informing the competent authorities as the presence of these algae may be ephemeral and
natural, without causing any harm to the system. 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº15 (photos 61-74) 

7. EFFECTS ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.9. Epibiose (or one on top of another)

Epibiose or faculty of being able to live one on top of another organism, like endobiosis (living within other organisms)
is a natural reality that, in most cases, is not related to anthropic disturbances. Although there may exist a mutualistic
or parasitic relationship, the truth is that epibiose may be environmentally disconcerting.  Therefore, it may mean that
there is disturbance due to an excess of nutrients and subsequent eutrophization (the case of the algal “blooms”,
contained in record 14) or even confirm that an ecosystem is highly structures and fragile, exempt from any type of
significant disturbance. The latter would be the case of  coral sea beds, of high spatial heterogeneity in their
communities, where the effect of extreme competence in finding the gap in the substrate encourages many species
to settle on others that already existed, which are used as support. That is why the environmental diagnosis of a
certain ecological setting may be complex, although this will not stop  us from then offering some clues with regard
to tuning our observations, as far as possible.   

Photos 61 to 63 contain normal situations of epibiose of the bryozoa Membranipora membranacea on laminar algae,
frequently announcing the lifespan of the algae (from the level of coating), which can be seen in the lower right hand
image that illustrates a large algae specimen, which appears deficient and practically covered by the afore-mentioned
bryozoa. This type of epibiose also occurs to marine phanerogams, namely the bryozoa  Electra posidoniae on
Posidonia oceanica leaves. Photos 64 to 67 illustrate the phenomenon on benthonic invertebrates, on different sea
beds with a high-level spatial competence, so that they must be considered associated with irregular disturbance
processes. However, photos 68 to 71 are really associated with moderate disturbances, derived from an excess of
sedimentation. Green algae such as Codium bursa frequently presents sedimentary incrustations, but if these are
excessive, this allows for other algae to settle there (photo 68). This is also the case of the gorgonian Eunicella
singularis, which is almost always free from epibionts, but when it suffers irregular sedimentation, the sand or fine
substances incrustations enable the anchoring of generalist hydrozoa (photo 70). The spider crab (Maia squinado)
may live in high sedimentation areas, which can not only be seen from the surface of its cephalothorax but also from
the organisms capable of settling on it (photo 69; the circuit highlights the left eye of the animal). The ascidian
Halocynthia papillosa, of close ecological valence and an excellent indicator of clean renewed water, only exceptionally
presents epibionts and when this occurs, it is normally associated with isolated or persistent events of moderate
disturbance (photo 71). 

Epibiose with a “negative environmental message” may also be alerted to in non-benthonic marine organisms, such
as cetaceans and marine turtles. In dolphins, which do not normally present ectoparasites  (photo 72) their presence
(photos 73 and 74) may reveal that the specimens affected are old or slightly ill, which may have a natural or anthropic
origin (contamination). Like dolphins, unlike other cetaceans, they are not inclined to facilitate the adhesion of
ectoparasites, and if a situation like the one indicated is casually observed in a certain specimen, it must try to be
confirmed in more specimens of the shoal. If a high percentage of dolphins shows a similar type of parasites, the
competent authorities must be informed of this so that they may take an interest in the case, as causes directly related
to the contamination of the environment in which they live could be present. With marine turtles, a similar thing
happens, as when they are ill, they normally have ectoparasites on their heads (supra-orbitary area)  and also
generalist algae, although in this type of animals the occurrence of natural epibiose, especially associated with older
specimens is normally frequent. The latter, along with the fact that turtles are more rarely seen on their own (not in a
group), make any attempt to make a general conclusion other than one that may result from the isolated episode that
generates it extremely difficult. 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº16 (photos 75-79) 

7. EFFECTS ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.10. Nets, anchors, divers and untrained passers-by

In protected or unprotected coastal areas the frequent incursions of dredgers at forbidden depths are well-known. This
type of intrusions acquires special importance in coastal areas that, due to their ecological and environmental values,
are under the custody of a certain figure. Therefore, in protected areas environmental surveillance of this type of
activities acquires particular importance, whether it is to detect marks left by dredgers on the sea bed (very obvious
on phanerogram prairie beds), or due to the physical presence of these where they should not be (for example, nets
or 78). Divers must be aware of these activities when they are illegal, as they can also be physically dangerous for
them. (Photo 79), and inform the competent authorities when they are detected. Furtiveness in protected areas, within
this principle, deserves special attention.  

The dragging of anchors is very pernicious for marine phanerogam prairies (photo 75) and for the biota settled on pre-
coraligenous and coraligenous sea beds. (photos 75 and 77) which, in the southern Iberian cone, are located below
15-20 metres deep. This aspect is more thorny as in most marine beds this type of anchoring is not legally or expressly
forbidden, so users of sporting boats must be extremely conscious of the environment and must find out what type
of sea bed they normally anchor on. If sporting divers frequent highly ecological sea beds that they do not affect with
their boats, where other leisure boats can frequently be seen  anchored, they must inform the authorities of this so
that the latter can correct the pernicious effects derived from this and control the way in which to minimize this type
of impacts.  

With regard to sporting, scientific or professional divers themselves, to whom this guide is especially directed as they
represent key elements in the environmental surveillance that we want to encourage here, we must ask them to
continue to be self-critical so that, if they do not want to contribute to this surveillance, at least they should know how
to behave under the surface, swimming at a certain distance from the sea bed, trying to brush by the biota settled
there as little as possible, avoiding capture for consumption or collection and preferring, if possible, underwater
photography, which is not only innocuous for marine life but also enhances, stimulates and exalts it.  

In the intertidal area, especially on vulnerable abrasion platforms, untrained passers-by must be advised to acquire
some basic knowledge with regard to the biota, in order to avoid any environmental incidents. Within this principle,
the abrasive effect of footmarks may be very pernicious on virgin coatings of macroalgae (especially when these are
from groups of visitors, tourists or students in specific protected areas of high ecological value). With regard to this,
calcareous formations of molluscs Dendropoma petraeum or the algae Lithophyllum byssoidesare especially sensitive,
both of which are studied in this work.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº17 (photos 80-84) 

7. EFFECTS ON MARINE FLOORS AND ON INTERTIDAL BIOTA

7.11. Unacceptable dirtiness

The use of the sea as a customary dump, especially for owners of boats that don’t even notice, for commodity
reasons, to rid himself of rubbish or waste from the boats that he is commanding, converts certain submersed areas
into real rubbish dumps (photos 80-82). Within this principle, the tidal areas of abrasion platforms and coastal rocks
are a dump for waste that is frequently left by uncaring people that frequent them and also floating rubbish dragged
by the sea, mainly from boats. 

In sea beds  that are rich in species and have very beautiful landscapes, divers that frequent them must watch out
that this landscape is not deteriorated as a consequence of this type of dumping in the sea, which remain on the sea
bed for long periods of time and may also be highly contaminant (for example, batteries or battery packs that supply
electricity to boats, which can be seen on the sea beds more frequently than desired). In addition to initiatives to clean
the sea beds (photos 83 and 84), which are nowadays fortunately frequented by many diving clubs in the world, divers
that agree with the environmental surveillance philosophy that comes from this work, must contribute to detecting and
reporting previously unfamiliar situations, such as diving trips on which sporting boats anchor again and their
occupants do not care what type of waste is thrown overboard, blatantly going against the principles of respecting
the environment, which this work is trying to stimulate, cultivate and transmit here. That is, if the afore-mentioned
divers realize that their normal, supposedly clean diving areas are being progressively dirtied, they must try and find
out the reasons for this and help to stop it or invert the situation. 

We must not forget that, in addition to the aesthetic impact that the very persistent dumping of waste has on the sea
bed (and in many cases its negligible contaminating power, as already indicated), part of it may directly affect marine
species, although we cannot even suspect this.  For example, this is what happens with transparent plastics, which
can be confused with medusas by marine turtles and cause them serious harm and even death.   
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº18  (photos 85-88) 

8. TOLERANT SPECIES

8.1. Codium bursa (Linnaeus)

Division: Chlorophyta
Class: Chlorophyceae
Order: Bryopsidales
Family: Codiaceae
Type: Codium
Common name: none

Description

It is an alga in the form of a globe and its diameter varies between 5 and 40 cm. It is dark green and has an elastic
spongy consistency. Inside it is hollow, so the centre of most developed specimens may be sunken. 

Habitat

It can normally be found on slightly sloping, well-lit rocky sea beds where it grows individually or in groups.  It can be
found between 1 and 45 m deep. However, it has been seen at 90 m.

Distribution

In the eastern Atlantic from Ireland to the Canary Islands. Present all over the Mediterranean including the Strait of
Gibraltar. 

Environmental tolerance

This species has wide ecological valence and is therefore tolerant to environmental changes. Nevertheless, in high
environmental quality systems (photo 85), they may help to detect negative changes  in it, caused by an excess of
sedimentation ( for example, coming from the “overflow” – explained in record 10 – from a nearby dredge), as the
irregularly deposited sediment allows for an atypical epibiose of other macroalgae, such as the one seen in photo 87.
Although this species supports a certain covering of sediments (photo 86), excess sedimentation if not subsequently
washed off (by currents or oiling) may imply the death of the affected specimens (photo 88). 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº19 (photos 89-92) 

8. TOLERANT SPECIES

8.2. Lithophyllum incrustans Philippi 

Division: Rhodophyta
Class: Florideophyceae
Order: Corallinales
Family: Corallinaceae
Type: Lithophyllum
Common name: none

Description

Incrusting calcareous algae, with a talus of up to 3-4 cm in diameter and generally thick crust. Very polymorphous
species, pinkish violet or slightly greyish. The older specimens have talus whose margins become curved and which,
when in contact with other individuals ensuring their continuous growth, form very visible crusts. 

Habitat

They are normally found covering natural rock clusters exposed to the waves and also in areas where hydrodynamism
is very moderate. They also cover calcareous remains of biogenic origin. They live in the low middle coastal areas
(including intertidal pools) and in the low tide area, where they are very common up to 20 metres deep. 

Distribution

Mediterranean and Atlantic

Environmental tolerance

This is a species with a high ecological valence, tolerant of different environmental situations. Photo 89 shows the
covering (all pinkish) of the rocks in semi-beaten areas of clean, renewed and unpolluted water (near high
environmental quality indicators, such as the orange coral Astroides calycularis). This is also the case in photo 90, ON
INTERTIDAL puddles of high environmental quality (small isolated pinkish  stains). They are also found in medium
environmental quality areas very close to ports (photo 91) and even lower quality areas, submitted to moderate
sedimentation and organic load (photo 92).  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 20 (photographs 93-96)

8. TOLERANT SPECIES

8.3. Corallina elongata Ellis and Solander

Division: Rhodophyta
Class: Florideophyceae
Order: Corallinales
Family: Corallinaceae
Type: Lithophyllum
Common name: marine lichen
(NOTE: also called Corallina mediterranea) 

Description

Erect algae, with pinna ramification and ramified central capsule, articulated and calcified. Pinkish or greyish violet in
colour, it forms very thick coverings resistant to crashing waves. It is very similar to Corallina officinalis, but it differs
in its flat winged articulates. 

Habitat

It lives on the rock substrate, in the low middle coastal area and first low coastal levels and may remain emersed. It is
frequent in middle coastal pools or trays.

Distribution

Mediterranean, Black Sea, Alborán Sea and Strait of Gibraltar. North-west Atlantic, from the British Isles to Mauritania. 

Environmental tolerance

In spite of the vigorous appearance of the species, although it prefers clean stirred up waters (photos 93 and 95), it
also resists precarious environmental situations, including submission to organic contamination and where the rate of
sedimentation may be high. It is able to successfully  colonize (more than 90% of the covering) clusters of artificial
breakwaters in ports (photos 94 and 96). 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº21 (photos 97-99) 

8. TOLERANT SPECIES

8.4. Crambe crambe (Schmidt)

Phylum: Porifera
Class: Demospongea
Order: Poecilosclerida 
Family: Crambeidae
Type: Crambe
Common name: none

Description

Incrusting sponge, orangey red that reaches between 1 and 3 mm thick but covers surfaces, of more than 1 m? on some
vertical walls (photo 97). It is compact and fleshy although soft in consistency. Its surface is covered by large channels
that open into slight elevations that are opened out forming a hole (osculum) easily recognizable under water (photo 98). 

Habitat

It is normally very abundant in shallow areas, on vertical or slightly sloping rock substrates. As the water becomes
deeper and, therefore, light becomes dimmer, it normally appears on horizontal substrates. It is an epibiont of other
organisms such as bivalves, tunicate, bryozoa and algae.  It is also found in detritus sea beds, Posidonia prairies,
coraligenous sea beds ands ports. It can be found from the intertidal area up to over 100 metres deep. 

Distribution

Typically Mediterranean, being very abundant in the Alborán Sea and the Strait of Gibraltar. 

Environmental tolerance

Tolerant species, with high ecological valence. Although it is found in clear water and on biodiverse sea beds in an
excellent state of preservation, it is able to support high environmental stress such as cloudiness, high sedimentation
and a moderate concentration of suspended organic material and sediments (photo 99). Therefore, its high adaptive
plasticity does not make it a good indicator of clean unpolluted water, making information very limited. It is a good
example of what must not be selected for controlling development on well-preserved sea beds that, in order to
guarantee their future prevalence, will be subject to environmental surveillance based on bioindicator species. 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº22 (photos 100-103) 

8. TOLERANT SPECIES

8.5. Anemonia sulcata (Pennat)

Phylum: Cnidaria
Class: Anthozoa
Order: Actiniaria
Family: Actiniidae
Type: Anemonia
Common name: Common anemone, sea anemone

Description

This is a solitary species that reaches 30 cm high and 25 cm in diameter. It is joined to the substrate by a wide adherent base.
Its trunk is generally cylindrical and fleshy. Its surface is smooth and somewhat mucous. It has many tentacles, between 180
and 260, which are long and thin and distributed in 5 or 6 circles and the tip of each one is somewhat wide. Their colour varies
between yellowish-brown and green (due to the presence of symbiotic zooxantela algae) and the tips of their tentacles are
violet. Their tentacles cannot be completely retracted and when they are totally extended, they cover their trunk.  

Habitat

They settle on sand, gravel or rock beds that are illuminated or slightly shaded and where there is some water
movement. They are also typical of tide pools. Crustaceans and fish take refuge in their tentacles. They can be found
from the surface up to 25-30 metres deep. 

Distribution

They can be found throughout the Mediterranean and in the eastern Atlantic from the north of Europe to the Strait of Gibraltar. 

Environmental tolerance

Although they are found on shallow beds of clear renewed water (photo 100), this is a species with high ecological
valence, very adaptive, that tolerates environments with a moderate amount of organic material and sedimentation rate
(photos 101-103). It must not be used as an ecological indicator of unpolluted or high environmental quality waters,
although it must be taken into account that it is edible (they are frequently consumed in restaurants as fried “sea
anemone”) and do not normally pass sanitary controls, so the origin of the specimens must be guaranteed as they appear
in abundance in areas close to ports that are moderately or highly disturbed, as you can see from the photographs.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº23 (photos 104-108) 

8. TOLERANT SPECIES

8.6.  Balanophyllia regia Gosse

Phylum: Cnidaria
Class: Anthozoa
Order: Scleractinia
Family: Dendrophylliidae
Type: Balanophyllia
Common name: none

Description

It is a solitary coral, whose individual specimens have a calcareous base, although a fragile and spongy texture. They
may be circular, slightly oval or polygonal, and up to 1.5 cm in diameter. Their polyp is yellow or orange and has about
48 tentacles that are 2.5 metres long of the same colour as the rest of the organism (photos 104, 106 and 107). 

Habitat

It is normally found in illuminated surface areas made up of different sizes of rocks. Also on vertical walls and
overhanging. Between 3 and 25 m.

Distribution

Mediterranean.  In the eastern Atlantic it extends from the south west of Ireland to the Canary Islands. Strait of Gibraltar. 

Environmental tolerance

It is a tolerant species that can be found both on unaltered sea beds (photo 105) and on those exposed to a moderate
organic load, cloudiness and sedimentation (photo 108). Therefore, it is not recommended as a biological indicator in
surveillance programmes taking into account the objectives of the work. Photos 104 and 106 illustrate different levels
of connection to a sedimentation process caused by coastal dredging.  

This species must not be confused with the similar species Leptosammia pruvoti that is sensitive (see record 38), as
it has more tentacles, can be found in abundance in deeper water on coraligenous sea beds and tries to avoid
horizontal surfaces where B. regia. often settles.
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº24 (photos 109-113) 

8. TOLERANT SPECIES

8.7. Pentapora fascialis (Pallas)

Phylum: Bryozoa
Class: Eurystomata
Order: Cheilostomida
Family: Hippoporinidae
Type: Pentapora
Common name: elk horn

Description

This bryozoa is characterized through its formation of erect colonies that rise up on an incrusting base. Their branches
are flat, rigid and have two blades that may be dicotomically divided up. It is one of the classical morphotypes, the
upper part of its branches reminds us of an elk’s horns whilst the lower part tends to mould into a compact uniform
laminar structure. It is bright orangey pink in colour and cannot survive out of water. It can be as mush as 15 cm tall
and 20 cm in diameter. the foliaceous morphotype (photo) is characterized by its very wide branches that cannot be
dicotomically divided nor do they have the form of an elk’s horns. In this case, the colonies have a massive foliaceous
rigid aspect in which the blades can be joined together and it can become very large. 

Habitat and ecological background

It settles on poorly illuminated rocky sea beds and detritus substrates It prefers calm waters but can also be found in
areas with moderate currents. It is located at between 5 and 100 metres deep. 

Distribution

It extends over the Mediterranean where it is common and in the Atlantic, from the west of the British Isles. 
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Environmental tolerance, fragility and surveillance of the species

It is a tolerant species, although it prefers clean and relatively calm waters. It can be found on highly diverse
environmental quality sea beds (photo 111) and on sea beds with high sedimentation, moderate organic load and
persistently cloudy waters (photos 109, 110, 112 and 113). For these reasons, it is not a species that indicates good
environmental conditions and, as such, is not useful in a coastal water quality surveillance project. However, as their
attractive colonies are easily recognizable (size and attractiveness) during a diving trip, and as they are very fragile
before mechanical impacts (dragging nets and anchors, inexperienced scuba divers), the species may be watched
over in terms of controlling its losses or destruction in very stable structured environments that have very beautiful
underwater landscapes, against the abrasive action of divers who are not sufficiently trained in underwater
preservation and often kneel down on the sea bed (for example, to take photographs, or to make certain observations,
or because they are not well ballasted, or because they don’t know how to use their hydrostatic vests very well). If this
destruction is registered in areas where deep-sea communities are biodiverse and highly structured, the competent
authorities must be informed. This species has been considered appropriate as an indicator of an area’s thermal
conditions but at least in the south Iberian cone, this  quality is not recognizable. 
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)MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº25 (photos 114-116) 

8. TOLERANT SPECIES

8.8. Omalosecosa ramulosa (Linnaeus)

Phylum: Bryozoa
Class: Eurystomata
Order: Cheilostomida
Family: Celleporidae
Type: Omalosecosa
Common name: none

Description

It configures erect colonies whose branches are dicotomically divided. The branches are cylindrical and rigid. It is
whitish. 

Habitat

It is normally found on hard substrates, sometimes on other organisms such as gorgonians and near hydrozoa and
other bryozoa. It can rarely be found in very shady enclaves at less that 5 metres deep, but it is normally abundant at
between 10 and 40 metres. 

Distribution

It extends from Norway to Mauritania and all over the Mediterranean, including the Strait of Gibraltar. 

Environmental tolerance, fragility and surveillance of the species

It is a tolerant species but it prefers clean waters with moderate or intense current. It is more abundant on structured
and biodiverse sea beds (pre-coraligenous) where very sensitive species with strict ecological valence live (photo
114), but it can also be found on sea beds with cloudy water, high sedimentation and moderate organic loads (photos
115 and 116). Therefore, it is not a good clean water indicator species (although it prefers them) and, in this context,
it shouldn’t be used in a coastal se bed environmental surveillance programme. Nevertheless, given the attractiveness
of its colonies, as explained in detail for the bryozoa Pentapora fascialis, its follow-up may be useful for detecting
impacts on the biota of the sea beds caused by the mechanical  dragging of nets or anchors and inexperienced or
not sufficiently trained divers, who inadvertently cause destruction with their tanks, or just by kneeling down or
supporting themselves on it.  
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COASTAL BIOT AND ENVIRONMENTAL SURVEILLANCE IN MARINE AREAS

RECORD Nº26 (photos 117-120) 

8. TOLERANT SPECIES

8.9. Pyura microcosmus (Savigny)

Phylum: Chordata
Subphylum: Urochordata (Tunicata)
Class: Ascidiacea
Order: Pleurogona
Family: Pyuridae
Type: Pyura
Common name: none

Description

A solitary ascidian with an oval body, whose length varies between 1 and 4 cm. Its surface is thick and wrinkly and it
is covered with rounded or polygonal protrusions (photo 120). It may also appear covered with algae, sediments or
other organisms. It is reddish brown in colour. Its siphons are long and very sensitive to light or to any type of
disturbance, and they have long red and white lines running lengthwise that are more visible on the internal surface. 

Habitat

It can be found on mollusc shells and rocks in a large variety of environments as it can appear in communities of algae
exposed to light and shady places in calm waters, coastal detritus sea beds, on coraligenous coasts, Posidonia
prairies, sandy sea beds and semi-port areas. In the latter it grows on artificial substrates. Also under stones on the
surface. This species has been located from between 1-2 metres and 250 metres deep.
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Distribution

Eastern Atlantic, from the British isles to Cape Verde. Mediterranean, Strait of Gibraltar and the Red Sea.  

Environmental tolerance, fragility and surveillance of the species

This species with high ecological valence has been chosen as an example of a series of solitary ascidians
(Microcosmus squamiger, Styela plicata, among others) that are tolerant and that can be found in clean and disturbed
water environments, the latter due to moderate or high organic loads and sedimentation rate. In this type of
circumstances, these organisms are transgressive, increase in number and when they turn over on the stones (photos
117-119), it is a sign that the sea beds are not of a high environmental quality. Therefore, during the underwater
surveillance of our coast, care must be taken for it not to become progressively abundant on rocky surfaces where
the existence of treated species or similar ones is accidental or absent. Nevertheless, as a warning of a disturbing
event, shown by the abundance of this type of ascidians, their taxonomic identification (complex) is not particularly
relevant, as the diagnosis of low environmental quality comes from the presence of many specimens on the rocks,
which are also normally completely covered with algae or other epibionts. 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº27 (photos 121-127) 

8. TOLERANT SPECIES

8.10. Botryllus leachi Savigny

Phylum: Chordata
Subphylum: Urochordata (Tunicata)
Class: Ascidiacea
Order: Pleurogona
Family: Styelidae
Type: Botryllus
Common name: none

Description

Colonial ascidian with a gelatinous consistency. Its colour varies as it may be grey, orange, yellow or reddish violet
(photos 121-127). On its surface a system of long parallel lines can be seen that look like meanders. Its symmetry is
irregular and its colonies can be massive (of up to 5 cm thick and 7-8 in diameter at the most) or laminar (they can be
over 50 cm in diameter at the most).  

Habitat

It appears encrusted on rocks, shells and brown macroalgae and sponges, and also on gorgonians. Although it can
live in very moderate hydrodynamic areas, it prefers areas with renewed water and currents. From the intertidal area
(where it may appear under loose stones, in very shady areas) up to over 100 metres deep. 

 



Distribution

This is an extensive species. It can be found in the Mediterranean, on both sides of the Atlantic and the Pacific. 

Environmental tolerance

It is a tolerant species, with a high ecological valence, capable of resisting or settling in areas where the benthonic
diversity becomes very scarce. It especially supports very cloudy water, high organic loads and high sedimentation.
Before sediments originating from the “overflow” – explained in record 10 – from the dredging of sand on the coast,
harmful to the general benthonic fauna if the disturbance persists over time, it is surprisingly adaptive to resist
unexpected occurrences (photos 122 and 123). However, it is frequent in highly diverse areas, on biologically
structured sea beds and therefore ecologically sensitive and vulnerable. On this type of sea beds, although this
species if easily recognizable with the aid of this work (although it is very varied in colour and form), it is not a water
quality indicator species for the reasons mentioned above, so it is not recommendable as an ecological indicator of
clean water. However, it may be useful to take a close look at it, as its increasing abundance when the other sensitive
benthonic species decrease in number or disappear could help us to obtain a stronger environmental diagnosis.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº28 (photos 128-134) 

8. TOLERANT SPECIES

8.11.  Synoicum blochmanni (Heiden)

Phylum: Chordata
Subphylum: Urochordata (Tunicata)
Class: Ascidiacea
Order: Pleurogona
Family: Polyclinidae 
Type: Synoicum
Common name: none

Description

Colonial ascidian, very characteristic due to its constant intense red colour and set of terminal globular structures
(sometimes digit form), very close together and joined by the base, making it look like a group of red globes (between
3 and 20) that rise from a common base area They can be of different sizes (normally they do not exceed 3-4 cm in
diameter or 10 cm in height). The zooids, 10 to 15 in number form circular or star-shaped groups that are difficult to
see from the outside given the homogeneity and intensity of the red colour of this species. When the zooids are active,
the globular structures have a slightly wrinkled surface and the red colour is dark and matt (photos 128 and 129). In
the forms of resistance, the surface is smooth and bright red (photos 130 and 131). 

Habitat

It can be found especially on shady horizontal or vertical rock sea beds. It can also be seen on biodetritus chat sea
beds and associated with phanerogam prairies. It can live in systems that are poorly organized and have a low
diversity and in those that are highly structured and very rich in species (coraligenous sea beds). It is an infralittoral
species that can normally be found below 10-15 metres deep up to the first circalittoral levels.  

Distribution

Western Mediterranean and Strait of Gibraltar. Western Atlantic (Galiza).  
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Environmental tolerance

In spite of its colour and appearance, it is a tolerant species, with high ecological valence and high adaptive plasticity
(not only with regard to the type of substrate but also to the prevailing environmental conditions). However, it prefers
clean, biodiverse and structured sea beds (photo 134), although competition for space is greater there. It settles with
no apparent external signs of stress on sea beds submitted to moderate sedimentation, which can be seen from the
amount of sediment that covers the colonies, which can unmask the attractive red colour that characterizes it (photos
132 and 133). Therefore, among other possible tolerances, this is a species that supports the effects (if these are not
very persistent over time) generated by the “overflow” – explained in record 10 – of the dredging of sand on the coats,
which is especially pernicious for suspensivorous organisms settled on the sea bed (especially if the rate of
sedimentation is very high and lengthy).  On highly ecological sea beds, it is advisable not to consider this species but
to consider other more sensitive ones that may spread this type of infections more quickly.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 29 (photographs 135-137)

9. SENSITIVE SPECIES

9.1. Fucus spiralis Linnaeus 

Division: Phaeophyta
Order: Fucal
Family: Fucaceae
Type: Fucus
Common name: none

Description

It is an algae measuring between 1 and 50 cm in height that is joined to the substrate through a disc on which a
rounded peduncle can be seen.  From here part of the central capsule is diocotomically divided into one single plan.
All branches have a belted aspect and are between 2 and 25 cm wide. The belted branches have an internal central
nerve and their margins may be slightly curved or smooth. In the apices of the branches there are spherical cylindrical
structures that are related to reproduction. The algae has a brown olive colour (photo 135). 

Habitat

It is a perennial species that lives in protected areas exposed to waves. It supports different degrees of salinity and
also changes so that it can live in estuaries. It forms fringes of several cms wide. It lives in an intertidal area or in the
first low tide areas.  

Distribution

North west and eastern Atlantic. In the latter from the Arctic to Mauritania. In the Mediterranean, it only penetrates as
far as the Malaga coast in the south of the Iberian Peninsula.  

Environmental sensitivity and surveillance

Sensitive species that requires renewed clean waters for survival. In its distribution area, it can settle in the intertidal
fringe forming a very typical belt (photos 136 and 137). Without having to dive, walking along the rocks at low tide,
the belt of this alga is unmistakable making its surveillance easy. It would be a sign of alarm that should be
investigated, if many elements of this species permanently seen on rocky enclaves of the same section of the coast
disappeared without reappearing. If this occurs, these observations should be certified with other similar ones focused
on other intertidal species (for example, from calcareous water Lithophyllum byssoides, or even the red anemone
Actinia equina, both of which are studied in this work) before informing the competent authorities of the facts.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 30 (photographs 138-141)

9. SENSITIVE SPECIES

9.2. Cystoseira usneoides (Linnaeus) Roberts

Division: Phaeophyta
Order: Fucal
Family: Cystoseiraceae
Type: Cystoseira
Common name: none

Description

This species, in the form of a small tree, can be less than one metre tall (photos 139, 141). It has a cylindrical ramified
central capsule that is lightly joined  to the substrate by some cylindrical structures that sometimes form a disc. The
primary and secondary ramifications  are also cylindrical but on the base of the organism there are some branches
that are flat and very thin (2-4 mm wide). The branches that are formed from the second ramification are covered with
some small attachments with different morphological characteristics: they can be curved, simple, acicular or bifid. The
surface of the algae has some gall bladders situated in a chain and full of air that are used as floating organs. At the
base of the branches there are some long smooth or wrinkled containers that are used as reserve structures. On the
apices of the last branches cylindrical containers appear that end in a small tip and that may have spines on their
surface. 

Habitat and depth

It is a low tide species that reproduces all year round and normally forms complex communities with other species on
rocky substrates. In the southern Iberian cone its presence is frequent near laminaria (photos 138, 140). It settles
mainly on horizontal or slightly sloping well-lit enclaves. It can be found below – 3 m deep, although exceptionally,
under -20m. In some large intertidal pools it can be seen at low tide, almost in contact with the surface of the water.
It may form dense underwater woodlands. 
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Distribution

In the Atlantic, from France to the Cape Verde Islands and in the Mediterranean it appears in all areas that are
influenced by the Atlantic such as the coasts of the Iberian Peninsula, Algeria, Malta and the Straits of Messina and
Gibraltar. 

Environmental sensitivity and surveillance

This species is especially sensitive to an increase in cloudiness and organic load, so that it tends to disappear from
the areas where this type of effect is produced. If a diver is used to diving in areas where this species is common or
abundant, the decrease in its presence or total disappearance may be related to an environmental degradation
process of which the competent authorities must be informed.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 31 (photographs 142-146)

9. SENSITIVE SPECIES

9.3. Saccorhiza polyschides (Lightfoot) Batters

Division: Phaeophyta
Order: Laminary
Family: Laminariaceae
Type: Sacchoriza
Common name: none

Description

It is one of the largest algae on the European coast (it can grow to over 5m long). Its base is hollow, swollen, bulbous
and covered with strong short support claws. From this base rises an erect, central, flexible, flat capsule of about 8
cm wide, crowned by a very developed blade that seems to be divided. Dark brown in colour (photos 142-144, 146). 

Habitat

It is an annual species that loses all its structures apart from the bulbous part in the autumn and regenerates in spring.
it is fixed onto illuminated rocky surfaces where the water is constantly moving, generally in areas of currents. In the
Alborán Sea, it is normally located between 0 and 25 metres deep, although it has been seen at a greater depth, even
under 40 metres. In the north of Spain, it is well established in the low tide area of agitated waters, and is often
emersed for long periods of time. After the autumn storms, they are normally found on beaches (photo 145). 
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Distribution

In the Mediterranean, it can be considered rare (western Italy and Greece), except in the Alborán Sea and the Strait of
Gibraltar, where it is emblematic (due to the underwater woodlands it forms). It can also be found in the eastern
Atlantic from Norway to Morocco. 

Environmental sensitivity and surveillance

It is a species that requires clean renewed waters, especially in an area of currents. An increase in cloudiness and the
organic load may cause it to decrease in number or disappear. In areas very close to the coastline, at a very low depth,
it becomes especially sensitive to changes to the hydrodynamic regime (from more to less), due, for example, to civil
engineering work that intercept, minimize or eliminate the coastal currents (for example, shelter dikes in areas outside
ports). During surveillance of the species, divers must control sea bed areas with dark patches or real woodland
formations of it, but they must remember that these formations do not persist throughout the year, given the  natural
cycle of the algae mentioned above. For comparison purposes, they must focus their observation on spring and
summer. If, for example, from one year to another, in the same diving area there is first dense formations or certain
levels of abundance of Saccorhiza polyschides (normally, underwater areas where the species is testimonial or rare
must be discarded with regard to surveillance or monitoring) and then these formations disappear, the phenomenon
could be related to anthropic causes such as those mentioned above. In the Mediterranean, it has been considered
threatened by contamination. 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 32 (photographs 147-149)

9. SENSITIVE SPECIES

9.4. Laminaria ochroleuca De la Pylaie 

Division: Phaeophyta
Order: Laminary
Family: Laminariaceae
Type: Laminaria
Common name: none

Description

As Saccorhiza polyschides is one of the largest algae on the European coast (it can grow to over 6 m long). The base
is fixed to the substrate by some thick cylindrical branches (they form a conic trunk) that are welded together. From
this structure rises a central, smooth, rigid and flexible rounded capsule that stretches from the base to the apex, from
where a relatively wide blade stems that is divided into long segments and whose consistency is coriaceous. It is
yellowish brown in colour (photos 147-149). 

Habitat

It is a perennial species but the adults renew the blade every year. It is fixed onto rocky substrates and in agitated and
calm waters but with temperatures lower than 15ºC. They can be presented massively forming underwater woodlands
with a very beautiful landscape. In the Alborán Sea, although there are narrow batimetric fringes where Saccorhiza
polyschides and Laminaria ochroleuca coexist it is frequently distributed under 25 metres, different to the first species.
In the north of Spain it may live on rocky but shallow sea beds. It may be dragged along the beaches after the autumn
storms. 
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Distribution

Eastern Atlantic, from the British isles to Morocco. In the Mediterranean, it is less frequent, but it is abundant in the
Alborán Sea and the Strait of Gibraltar. In the Mesina Strait it can be found at great depth.  

Environmental tolerance and surveillance of the species

Like Saccorhiza polyschides, it requires continuously renewed clean waters (in the Alborán Sea it is essentially bound
to areas intense current. Therefore, its environmental sensitivity seems similar to the one of that species. Nevertheless,
its vulnerability before human influence is considerably lower as it settles in deeper water (and therefore further away
from the coast), remaining virtually distant from the pernicious influence that civil engineering works and coastal
contamination may generate on it. However, the underwater surveillance recommendations are similar to those
proposed for S. polyschides, as if there is absence of the algae in areas where it was previously abundant, the
phenomenon must be causal and not casual, so the competent authorities must be informed and its origin
investigated. 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 33 (photographs 150-153)

9. SENSITIVE SPECIES

9.5. Lithophyllum byssoides (Lamarck)

Division: Rhodophyta
Class: Florideophyceae
Order: Corallinales
Family: Corallinaceae
Type: Lithophyllum
Common name: marine lichen
(NOTE: also called Lithophyllum lichenoides)

Description

Calcareous algae with a massive incrusting configuration. It is clear violety or whitish. Its surface is covered with many
more or less vertical folded blades that can be joined together to form many small rings (photos 152, 153). The blades
that are very susceptible to break at the slightest mechanical scrape given their fragility, may be spiny, scaly or in the
form of a cockerel’s crest.  

Habitat

It configures important formations on natural rocks in the high intertidal area, including ledges(“trottoir”), generally in
well-lit areas exposed to the waves. 
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Distribution

In the Mediterranean, especially in the western part, being rarer in the east. In the eastern Atlantic from the French to
the Moroccan coasts, including the trait of Gibraltar. It has also been seen in the Indian Ocean. 

Environmental sensitivity and surveillance

The species requires clean moving water. It is sensitive to organic contamination and sedimentation, which is why its
environmental surveillance is easy and effortless as its observation does not require diving as, when emersed, simple
photos of certain abrasion platforms or islets where it can be found can be taken (photos 150-151), may be sufficient
for detecting changes over time that may be attributed to cryptic environmental disturbances in the water mass.
Please note that as it is an intertidal species whose structure is very fragile, it is extraordinarily vulnerable to human
tread (they cause multiple fractures), that is why it must be avoided. If massive losses of numbers are registered which
are apparently not due to abrasion (treading), the environmental information this provides should be reinforced (for
example, from the brown algae Fucus spiralis or the red anemone Actinia equine, studied in this work). 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 34 (photographs 154-155)

9. SENSITIVE SPECIES

9.6. Lithophyllum expansum Philippi 

Division: Rhodophyta
Class: Florideophyceae
Order: Corallinales
Family: Corallinaceae
Type: Lithophyllum
Common name: none

Description

It is calcareous algae of up to 30 cm in diameter. It is laminar, its surface is smooth, its outline rounded and its borders
lobular and slightly curved. It is violety in colour (photos 154-155).  

Habitat

It is normally found in poorly lit moderately agitated rocky sea beds. It can also be seen on soft substrates forming
part of the detritus sea beds of free living calcareous algae (maërl). It is common at the base of Posidonia forests. From
10 m to 100 m.

Distribution

Mediterranean and eastern Atlantic, from the British Isles to Mauritania. Also in the Strait of Gibraltar. 

Environmental sensitivity and surveillance

The species is of strict ecological valence and requires clean renewed waters. It is sensitive to organic contamination
and sedimentation. As it can also be found on horizontal surfaces (although it prefers vertical ones where it reaches
its maximum structure and spatial complexity), it is preferable to choose enclaves of this type for its surveillance as
they are more vulnerable than vertical ones. In order to establish ground zero and submit the species to a periodic
control of its numbers, with the final objective of making sure over time that it does not disappear from the normal
diving area, see the general recommendations on how to do it in record 6.
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 35 (photographs 156-163)

9. SENSITIVE SPECIES

9.7. Posidonia oceanica (Linnaeus) Delile

Division: Spermatophyta
Class: Liliopsida
Order: Najadales
Family: Posidoniaceae
Type: Posidonia
Common name: none

Description

It is a herbaceous plant formed by planks that may be horizontal or vertical and that form an intricate network and it
is frequently covered by sediments. These planks are as much as 1 cm thick and woody. They are slightly compressed
and appear covered with scales from the base of old sheets. Many strong roots rise out of the taluses and they are
between 10 and 15 cm long. They anchor the plant to the substrate so in high hydrodynamic areas, the number of
roots increases. The sheets rise from the terminal end of the taluses and group together in bundles of between 4 and
10 units. They look like a 1 cm wide belt that is between 20 and 140 cm long. The younger parts (basal) are a deeper
green than the older parts (distal part), which are dark green or brownish. They are frequently covered with organisms.
In addition, on each sheet two parts can be distinguished, the base or petiole and the limbo. The first has great
mechanical resistant and does not break away from the plant so it remains joined to the talus where it forms the scales
that cover it. The limbo is the part responsible for photosynthesis. The flowers are hermaphrodites and are located in
the centre of the bundle of sheets, in groups of 3-5 flowers. The fruit is more or less fleshy and its aspect and colour
are similar to that of the olive, thus its common name of “sea olive”.  

Habitat

It lives on shallow water sea beds or open areas submitted to a high level of hydrodynamics. The prairies that form it
can grow horizontally (photos 131-132), but also vertically. In the latter case, the elevation of the prairie may cause
terraces formed by a section of rhizomes that may exceed two metres. The rate of elevation may be up to 1 cm a year
and may reach the surface forming the so-called “Posidonia reefs”. It can grow on rocky sea beds but it grows better
on sandy ones, especially in large coves or in areas where there is less hydrodynamics (photos 156, 159, 160).
According to the transparency of the water, it can be found from the surface areas to up to 40 metres deep. 
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Distribution

Endemic of the Mediterranean 

Environmental sensitivity and surveillance

It is a species that indicates clean, unpolluted and well oxygenated waters.  It is especially sensitive to the progressive
increase in cloudiness, especially if this implies a high organic load and high rate of sedimentation. The environmental
surveillance of this species must be focused mainly on its peripheral areas, observing it during periodic  diving if the
monitored front is stable or if, on the contrary, it recedes  (photo 157). Observations can also be made (to see the
density, aspect and length of the sheets) of sub peripheral areas (photo 158). Sometimes these recessions are natural
and limited, so the stability of the front under surveillance must be confirmed. The surveillance of the deepest area, as
explained above, (record 6), is especially sensitive to considerable increases in cloudiness generated, for example, by
an increase in the organic load injected into the coastal system. Although the sheets of this plant frequently have
epibionts, the irregular presence on them of generalist algae may be a short-term irregular occurrence (isolated excess
of nutrients in the environment) but also, if the increase in nutrients is semi-continuous or persistent (for example, as
a consequence of the close presence of spillages of human origin that previously did not exist), a regression process
may start, with a considerable loss of prairie surface and scarcity or collapse of part of the biodiversity related to it.
The aspect of the sheets and other type of uncommon and unexpected epibionts, may also be the clue to a negative
change process in the system. It is a species that does not tolerate great variations of salinity, although it may support
a wide range of temperatures, from 10 to 28ºC. 

Black and white photos (Astier y Tailliez, 1978), illustrate the effects of a wastewater treatment plant on Posidonia
oceanica, far away from it (photo 161) and at 600 metres from the mouth of the plant, at 26 metres deep, where the
severe impact caused can be clearly seen. The surviving forests are literally covered with generalist macroalgae
(photos 162 and 163). 

This species is one of the most emblematic of the Mediterranean for the purpose of environmental monitoring and
surveillance, not only due to the sensitivity registered by their prairies when faced with anthropogenic disturbances,
but also because these form one of the habitats with the greatest ecological value of all those existing in the afore-
mentioned sea. In fact, EEC Directive 92/43/ of the Council contemplates the prairies of this species as a priority
habitat in Appendix I (“Natural habitats of community interest for whose preservation it is necessary to allocate special
preservation areas”).  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 36 (photographs 164-168)

9. SENSITIVE SPECIES

9.8. Cymodocea nodosa (Ucria) Ascherson

Phylum: Spermatophyta
Class: Liliopsida
Order: Najadales
Family: Cymodoceaceae
Type: Cymodocea
Common name: none

Description

Herbaceous plant characterized by presenting a system of long horizontal taluses from which other small vertical ones
rise from certain points are found buried in the sediment. These taluses are thin and herbaceous, pinkish or orangey
with a series of knots at more or less regular intervals. Those of the horizontal taluses are thicker and longer than the
vertical ones. The roots rise from both types of taluses at the knots and can be very ramified or not. They are whitish
in colour and absorbent hairs are formed at their tips. Their function is both as an anchor and nutrition. The sheets are
grouped together and are found at the tips of the types of taluses, are up to 60 cm long and 0.4 cm wide (photos 165-
168). They are belted and have rounded obtuse apices and has 7 and 9 parallel nerves. The bundles are formed by
between 2 and 7 sheets. Note also that the base of the sheets is covered by a vein and when the sheet dies, it breaks
off and leaves a circular scar in the form of a ring that is what forms the knot. There are two types of flowers, both
small and solitary. Some are masculine, simple and settle at the tip of a peduncle of up to 10 cm long. The females
are sessile and covered by veins of modified sheets. The fruits are rounded and compressed laterally, with a short
peak.  

Habitat

It normally grows on sandy or sandy-slimy substrates and rarely on rocky or maërl sea beds, also in coastal lagoons.
Unlike Posidonia oceanica, the prairies do not rise and only grow horizontally. It is a colonizing plant and may form
more or less dense prairies and appear alone or near other species such as Caulerpa prolifera, and also in areas that
conflict with P. oceanica or Zostera marina. It can be found from surface area to 30 m deep.

 



132

Distribution

In the eastern Atlantic from the south of Portugal to Senegal, including the Canary Islands and Madeira. Also in the
Mediterranean including the Strait of Gibraltar and without penetrating to the Black Sea. 

Environmental sensitivity and surveillance

Although it is a species that is well-known as being more tolerant and resistant than Posidonia oceanica, that normally
requires sediments enriched with organic material, and being able to support conditions of anoxia in the latter and
concentrations of hydrogen sulphur in the interstitial water, the truth is that this species must be globally considered
as sensitive, as it does not support waste water spillage and it is very fragile with regard to coastal civil engineering
work and a considerable increase in any cloudiness that prevails for a long time in the system. This was the reason
that caused the massive loss of formations of this species in the Bay of Algeciras (south of the Iberian peninsula, over
three decades ago), estimated to cover 4 km? of soft shallow sea beds, which did not install themselves again in the
area and which have now disappeared. Although the prairies of this species are less stable than those of P. oceanica
and in open coastal areas it is most likely to suffer natural variations in their peripheral areas, the suggestion for P.
oceanica may generally be used to watch over this species in European coastal waters (photo 164). The deepest
borders of the prairies must be concentrated on, which are the most sensitive to an increase in cloudiness (see record 6). 

The two remaining Mediterranean species of marine phanerogams mentioned in record 6, Zostera marina y Z. noltii
may also be submitted to surveillance through similar procedures to those indicated for Posidonia oceanica and
Cymodocea nodosa
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 37 (photographs 169-173)

9. SENSITIVE SPECIES

9.9. Actinia equina Linnaeus

Phylum: Cnidaria
Class: Anthozoa
Order: Actiniaria
Family: Actiniidae
Type: Actinia
Common name: Sea tomato

Description

It is a deep red coloured anemone, whose height and diameter reach up to 8 cm and 7 cm, respectively. It has many
tentacles (up to 192), they are short and wide at the base, with rounded tips. 

Habitat

It is fixed to rocky substrates in the intertidal area, preferably illuminated or slightly shady. At low tide, it remains
emersed, like a deep red global structure on which its tentacles cannot be seen as they rare retracted in order to avoid
desiccation (photos 171, 172, 173). When the tide comes in and the water covers it, it looks like an anemone, with its
tentacles visible and ready for capturing food (photos 169, 170).  Although it may be located both in cracks and
crannies exposed to the waves and under stones and horizontal or slightly sloping surfaces, it is frequently found in
vertical walls. Due to its high capacity for retaining water inside it supports long periods underwater. It can also be
found at only a few metres deep, and has even been seen at 20 metres (at this depth, its colour may vary and be green
or orangey). 
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Distribution

Mediterranean and eastern Atlantic, from the north of Europe to the limits of the equator, on the west African coast. 

Environmental tolerance and surveillance of the species

It requires very clean well-oxygenated water in order to survive, and is considered a good indicator of uncontaminated
waters. Its absence in areas where it used to be abundant may be caused by negative changes to the quality of the
water. Surveillance of this species is simple, as deduced from the photos. A periodic walk (at low tide) through areas
of the coast where there are many specimens of it can be sufficient for noticing significant changes to its abundance
or the total disappearance of the species. If this occurs, similar observations should be used to certify this occurrence
on other intertidal species (for example, from calcareous water Fucus spirali, or even the red anemone Lithophyllum
bissoides, studied in this work) before informing the competent authorities of the facts.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 38 (photographs 174-177)

9. SENSITIVE SPECIES

9.10. Leptosammia pruvoti Lacaze-Duthiers

Phylum: Cnidaria
Class: Anthozoa
Order: Scleractinia
Family: Dendrophyliidae
Type: Leptosammia 
Common name: Madrépora amarilla 

Description

It is a solitary species although sometimes individuals appear together forming a false colony. The polyps have a
calcareous, conical base and an apex that is slightly longer than the base. The polyp is up to 2 cm high and 1.5 in
diameter. It is orangey yellow in colour (photos 174, 176, 177). It has up to 96 translucent yellow tentacles, although
the overall yellow colour that is illustrated in the photos, is deep. 

Habitat and ecological background

It settles in very shady areas on vertical walls, overhanging, deep nooks and crannies (photo 175). It is characteristic
of very stony sea beds with high spatial structures and biodiversity. They have a calcareous skeleton, whose
characteristics help to identify the species. Although it may rarely be located at very low depth, it can normally be
found below 15-20 metres deep, and may even reach 150 metres.  
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Distribution

It extends over the whole of the Mediterranean to the Strait of Gibraltar. It is also found in the eastern Atlantic, and its
northern distribution limit is in the British Isles. 

Environmental tolerance and surveillance of the species

It requires very clean and well-oxygenated waters in order to survive, so generally it is absent on sea beds that are
subject to physical and chemical environmental stress. It is sensitive to sedimentation and to contamination by organic
material in the water column. In the surfaces that it colonizes it is normally abundant. The choice of underwater rocks
where these surfaces are easily located is fundamental for implementing an effective surveillance of the development
of the species’ numbers. Periodic photos of the same areas of wall will allow for a detailed follow-up of the population
balance, detecting important changes (significant decrease in their abundance or total disappearance of the species)
that may occur, and if so, the competent authorities must be informed. In order to establish a zero state and submit
the species to a periodic control of its numbers, with the final objective of making sure over time that it does not
disappear from the normal diving area, see the general recommendations on how to do it in record 6.
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 39 (photographs 178-183)

9. SENSITIVE SPECIES

9.11. Astroides calycularis (Pallas)

Phylum: Cnidaria
Class: Anthozoa
Order: Scleractinia
Family: Dendrophylliidae
Type: Astroides
Common name: Orange coral

Description

It is a beautiful colonial species. It normally forms massive-looking and sometimes tree-like colonies. Its skeleton is
calcareous and its polyps are cylindrical, and they are normally placed beside each other. If they appear stick together,
they may have a polygonal form. Their tentacles are small and pointed. The whole colony is deep orange in colour
(photo 180). 

Habitat and ecological background

It develops on a rocky substrate, normally on overhangs, vertical walls and ceilings (photo 179). Sometimes on the
floor of caves or horizontal surfaces of a certain depth where the light is very dim. It may be intertidal on totally shaded
rocky surfaces of the coast, where the crashing of the waves is moderate and even high (photo 178). Up to 50 metres
deep.  

Distribution

It is well represented in the western Mediterranean and extends to the Strait of Gibraltar. On the Atlantic coast it has
been seen in the north African part and in the south of the Iberian Peninsula (Cadiz coast). 
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Environmental sensitivity, protected and watched over species

It is sensitive to the marine population, especially to the increase in the organic load and cloudiness. It is a good
species for indicating the quality of the coastal waters. Before excess sedimentation processes of anthropic origin, it
stops feeling the impact when  the colonies display their massive use through sediments. As such, photos 181 and
182 illustrate in wide angled and macrophotographic images, respectively, an excess of sedimentation from the
“overflow” – explained in record 10 – from suction dredgers used in a process of extracting sand from coastal sea
beds. The death of colonies “in situ” may also be recognized through the calcareous skeleton of the polyps (photo
183).  

In environmental effect gradients, their distribution indicates the starting points of the clean water areas. Their
surveillance is simple, especially due to the attractiveness  of the colonies, which can cover entire shady walls of the
pre-coraligenous environment. The partial or massive death of their polyps gives us a glimpse of their calcareous
skeleton and the disappearance of the colonies where before they were abundant, may be related to a disturbance of
anthropic origin, of which  the competent authorities should be informed. The follow-up may be effective all year
round. It is advisable to always photograph a certain surface of natural rock formation chosen so that a time series
may be put together that will reliably reflect the development of the colonies at the same point. If no significant
changes can be seen over time, no alarm signal will be given. If, on the contrary, its cover becomes significantly scarce
or the species disappears, it may be interpreted as the consequence of physical and chemical changes produced in
the water column. The disappearance of species may be accompanied by the intrusion of other species that were not
previously installed in the monitored area, which could reinforce the possibility of an environmental change, either by
physical or chemical changes occurring in the environment or because it could be due to invaders (which would also
be an alteration, although the already existing environmental physical and chemical parameters in the water column
had not been changed). If this species settled on horizontal or very slightly sloping surfaces (which frequently occurs
in shady beds, around 20-30 metres deep), it is advisable to watch over these enclaves as these are more vulnerable
to irregular sedimentation processes (for example, dredging as mentioned above) or mechanical abrasion (for
example, anchor dragging). See also the recommendations indicated in record 6.

Species protected as “vulnerable” by the National Catalogue of Stored Species, and also by the Barcelona Conference
(Appendix II) and the Berne Conference (Appendix II). The fact that this is an excellent indicator of clean waters and
that it is also protected turns it into a preferential species in any environmental surveillance initiative of the coastal sea
beds where it lives, be it scientific, technical or voluntary.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 40 (photographs 184-190)

9. SENSITIVE SPECIES

9.12. Paramuricea clavata (Risso)

Phylum: Cnidaria
Class: Anthozoa
Order: Gorgoniaria
Family: Paramuriceidae
Type: Paramuricea
Common name: Red gorgonian

Description

It is a gorgonian with a tree-like aspect and measures up to 1 m high. Its branches are divides into two on one single
plan so it forms a fan. Its structure is corneous and flexible. Its colour may be dark red or totally violet (photos 184
yand186) and also of this colour but turning yellow towards the end of the  branches (photos 185 and 187). In the
latter case, the twin colour colonies normally express the chromatic contrast of both colours (photo 187), but if the
yellow is dominant in the colonies, it can give the impression that these are completely yellow but, if they are observed
closely, dark red or violet (never the contrary) always prevails near the central capsule and the basal area 

Habitat and ecological background

It is normally found on rocky moderately shady sea beds on vertical walls and clusters, also in fish. It appears in areas
with constant currents so that the colonial fan is directed perpendicularly towards them. It is more abundant in deep
water areas (30 m) where its density increases forming real “woodlands”. It is slow growing, about 1 cm a year, so a
long time must elapse before reaching its maximum size mentioned above (1 m). Normally, it can be found below 15
m deep (exceptionally at a lower depth, on vertical, very shady walls), up to 50 metres. 

Distribution

Western Mediterranean, including the Alborán Sea and Strait of Gibraltar.  
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Similar species

Small colonies may be confused with those of red coral (Corallium rubrum), but are different in the colour of their
polyps (whitish in the red coral, when extended) and in the form of the colonies (fan-shaped in P. clavata and tree-
shaped in red coral). 

Environmental tolerance and surveillance of the species

It is sensitive to marine pollution and the increase in temperature. It is particularly sensitive to the increase in organic
loads. It is an excellent species for indicating the quality of the coastal marine water. However, the large colonies
(photos 188-189), normally support the onslaught – whenever  it does not last too long - of excess sedimentation
derived from the “overflow” - explained in record 10 - of the extraction of sand, which occasionally occur in coastal
areas. This does not mean that the smaller colonies (photo 190) are less vulnerable as they have few polyps and these
are found near the substrate.  

Their surveillance may be increased easily, not only due to the large size and colour of the colonies but also because
these are perfectly recognizable on certain vertical walls where they can be marked and monitored individually. The
partial or mass death  of their polyps letting us glimpse the corneous frame that sustains them, or the disappearance
of the colonies in areas where they were previously abundant, may probably be related to an anthropic disruption, of
which the competent authorities must be informed. Apart form their environmental sensitivity, their surveillance may
be carried out all year round. In order to establish ground zero and submit the species to a periodic control of its
numbers, with the final objective of making sure over time that it does not disappear from the normal diving area, see
the general recommendations on how to do it in record 6.
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 41 (photographs 191-193)

9. SENSITIVE SPECIES

9.13. Corallium rubrum (Linnaeus)

Phylum: Cnidaria
Class: Anthozoa
Order: Gorgoniaria
Family: Corallidae
Type: Corallium
Common name: red coral

Description

This colonial species is characterized through its rigid compact calcareous skeleton. It is tree-shaped and its
ramifications protrude in all directions (photo 192, several colonies marked with arrows; not to be confused with the
large left one belonging to Paramuricea clavata). Although the colonies can reach 50 cm in height, it is generally
between 4 and 16 cm. It is a red colour, different to the polyps that are transparent whitish, thus completely cancelling
the red of the “branches” when they are completely protracted, that is, totally extended. In these circumstances, the
colony is almost all white, somewhat translucent, so that it may pass completely unnoticed. That is, the colonies with
retracted and extended polyps are very different, as you can see from photo 191 (interior of circles). Photo 193
contains the fraction of the colony of this species with its polyps retracted (thus its deep red colour) with the
associated small prawn Ballsia gasti, , which can normally pass unnoticed as it is also red like the coral.  

Habitat

It is a species typical of poorly lit environments such as nooks, caves and vertical walls of deep areas, in coraligenous
areas and rocky communities of the platform. Batimetrically, it is found between 10 and 200 m deep, generally under
the 40m ledge as it is a very scarce species.  

Distribution

Widely extended over the Mediterranean, including the Strait of Gibraltar. It is also found in the eastern Atlantic from
Portugal to Senegal, and in the Canary Islands. 
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Remarks

It has been used in jewellery for thousands of years due to its vitreous consistency that is easy to work with. This fact
has led to its disappearance in not very deep waters and to its scarcity in deep areas as it is collected indirectly
through specific arts, such as directly through diving (which requires considerable preparation and professionalism,
due to the depths it reaches). 

Environmental tolerance and surveillance of the species

It is a species whose exploitation is legally ruled, protected by the habitats Directive (Appendix V), Barcelona
Conference (Appendix III), Bern Conference (Appendix III). It lives in very structured rocky sea beds bathed by clean
renewed waters and appears sensitive to the contamination and degradation of the quality of the water. However, its
main threat derives from its mass collection by divers or through illegal arts. The surveillance of coral walls must be
focused on areas that the observer controls and in which there is an abundance of red coral, so that massive
extractions and uplifting or breaking of the accompanying fauna, which is a result of the mechanical action of pick
axes that are used manually is not observed over time. In order to establish a ground zero and submit the species to
a periodic control of its numbers, with the final objective of ensuring over time that it does not disappear from the
normal diving area, see the general recommendations on how to do this in record 6. That is, from all species included
in the work, the one that implies greater difficulties and risks for its surveillance, as it is normally found below 40 metres
deep, which exceeds the maximum depth recommended here (30 metres see record 1), hence we pass the task over
to expert divers who have experience in diving under this ledge.  
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BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 42 (photographs 194-199)

9. SENSITIVE SPECIES

9.14. Parazoanhence axinellae (Schmidt)

Phylum: Cnidaria
Class: Anthozoa
Order: Zoantharia
Family: Parazoanthidae
Type: Parazoanhence
Common name: Yellow anemone

Description

It is a yellow and orange colonial anemone (photo 194). each polyp has between 28 and 32 tentacles arranged in two
rows. The colony is 2 to 3 cm high whilst the surface varies according to the availability of substrate, which can cover
large extents. The polyps are very close together and are sometimes arranged in rows or groups. 

Habitat and ecological background

It appears covering rocky substrates in shady environments both on walls and on the floor of caves and on organisms
(photo 195). It frequently appears associated with  Axinella sponges . Although it rare to find it at very low depth (at
5-10 m, in very shady enclaves), is can normally be found below 20 metres deep, and has been found at over 300.  

Distribution

It is distributed in the Mediterranean and in the eastern Atlantic from the British Isles to the African coast, also in the
Strait of Gibraltar. 
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Environmental sensitivity and surveillance

It requires clean renewed waters to survive, so it is a good indicator of this type of waters. It is also very vulnerable to
excess sedimentation from dredging (“overflow”, explained in record 10), especially if the colonies are settled on
horizontal surfaces as a reflection of the sequence of photos 196-199. The significant scarcity of its colonies or the
entire disappearance of these in a certain area of the coast may  discover the intrusion of a disturbance whose
characterization and origin must be determined.   

For its environmental surveillance, a rock should be chosen in one of the normal diving places, preferably if there is
some type of threat on it (derived, for example, from being close to a very anthropized area). A vertical wall easy to
locate under water that contains a large number of colonies may be sufficient for observing its development over time
and controlling whether or not negative morphological changes occur to them or a massive or complete loss of their
cover. If this species is located on horizontal or very slightly sloping surfaces (which sometimes happens on shady sea
beds, at around 30 metres deep, especially associated with this type of surfaces as they are more vulnerable than
vertical ones or are pending irregular sedimentation processes (for example, from dredging) or mechanical abrasion
(e.g. anchor dragging). The absence of important changes indicates that pre-existing environmental conditions prevail
or have suffered scarce variations of irrelevant repercussion on the biota.  In order to establish a zero state and submit
the species to a periodic control of its numbers, with the final objective of making sure over time that it does not
disappear from the normal diving area, see the general recommendations indicated in record 6.
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 43 (photographs 200-203)

9. SENSITIVE SPECIES

9.15. Dendropoma petraeum (Monterosato)

Phylum: Mollusca
Class: Gastropoda
Order: Mesogastropoda
Family: Vermetidae
Type: Dendropoma
Common name: none

Description

The shell of this gasteropod is more or less irregular in the form of a tube and is rolled in a spiral. The tube can be up
to 0.5 cm in diameter.  Aggregate compact form with calcareous algae, presenting itself as dense multi-perforated
formations, very well cemented (photo 202). It can be confused with another vermetid, Vermetus triquertus, but the
latter has a slightly triangular sectioned shell with a crest along the back and does not form compact aggregates. 

Habitat

It lives on rocky illuminated sea beds and in environments with very agitated and moderately moving water. It is
subtidal (it lives under the lower limit of the tide, in the breakwater area, and is sometimes emersed at up to 3 metres
deep). It is found in clean waters. They form dense aggregates together with incrusting calcareous algae that are
Neogoniolithon brassica-florida before Spongites notarisii (photo 201) and Mesophyllum alternans, formerly M.
lichenoides (photo 200) some calcareous conglomerates of different forms (frequently like crests or ledges of up to
20-30 cm thick), which, in some cases, are considered microreefs.  These aggregates may also establish themselves
on pateliform shells (limpets and similar forms)(photo 203). 
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Distribution

Western Mediterranean, including the Strait of Gibraltar, where it seems to have the western limit of its distribution. 

Environmental sensitivity and surveillance

It is a species with strict ecological valence, very sensitive to contamination and sedimentation. It is threatened by the
deterioration of the coast, tread of bathers and people that frequent the coastal rocks and especially by the black tides
and the contamination of the surface cover of the sea. It is a species of high ecological value as the bioconstructions
that form it protect the rocks from erosion. The formations of this species are, by themselves, a habitat that allows for
the relationship with other species of associated invertebrates. In order to establish ground zero and submit the
species to a periodic control of its numbers, with the final objective of making sure over time that it does not disappear
from the normal diving area, see the general recommendations on how to do it in record 6.

Species protected as “vulnerable” by the National Catalogue of Stored Species, and also by the Barcelona Conference
(Appendix II) and the Berne Conference (Appendix II). As we have already pointed out for Astroides calycularis, the fact
that this is an excellent indicator of clean waters and that it is also protected turns it into a preferential species in any
environmental surveillance initiative of the coastal sea beds where it lives, be it scientific, technical or voluntary. 
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 44 (photographs 204-207)

9. SENSITIVE SPECIES

9.16. Pinna nobilis Linnaeus

Phylum: Mollusca
Class: Bivalvia
Order: Mytiloida
Family: Pinnidae
Type: Pinna
Common name: Nacra

Description

The shell of this bivalve is triangular, in the form of a keel, one side of which is very sharp and the other is rounded an
fragile. The valves are brown in colour on the external surface whilst the internal one is pearly, yellowish-orangey and
irised. The surface is covered with fine radial ribs, with curved growth lines and may be covered by epibionts, such as
gorgonians and algae (photo 204) or sponges(photo 205). It can reach almost 100 cm high and 30 long, which turns
it into not only the largest bivalve of the Mediterranean, but the largest mollusc with a shell in this sea.   

Habitat

It lives on sandy, fang or detritus sea beds and also between marine phanerogam forests (photos 206, 207). It is fixed
through some filaments and adopts a vertical position. It normally has almost a third of its shell buried in the substrate
although in areas where the water is very agitated, the portion may be greater. Young individual specimens have been
seen in surface areas and adults in deeper ones. From 2 to 60 m.

Distribution

It is an endemic species of the Mediterranean Sea, although there are some isolated populations in Cantabria, and
also on the Atlantic coast of Morocco and Portugal. 
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Protected species and environmental surveillance

Species protected as “vulnerable” by the National Catalogue of Threatened Species, and also by Appendix IV of the
Habitat Directive and Appendix II of the Barcelona Conference. It is collected as an adornment for scuba divers and
is directly threatened by the dragging of anchors and nets that normally work illegally on the sea beds where this
species lives. Never, as often occurs, must they be supplied to commercial establishments for sale as collectioners’
items or decoration.  Although it prefers clean waters and undisturbed sea beds, its scarcity does not allow for it to
be used in monitoring programmes related to the environmental quality of the water. However, due to its immobility
and size, it may easily be watched over by divers who frequently dive in areas where the species may be present. As
such and, as a starting point (or zero state of observation) sports divers would carry out a census per surface unit in
areas that they frequent in which the species is present. This is a key aspect for using an effective follow-up of the
losses or gains of specimens that may be detected in the future. If specimens disappear due to unnatural causes, the
competent authorities must be informed so that they may adopt the appropriate measures.  

Photographic references 170 to 172:

· Photo 170, , www.marenostrum.org 
· Photo 171, www.musee-coquillages.com
· Photo 172, np-mljet.hr
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 45 (photographs 208-211)

9. SENSITIVE SPECIES

9.17. Pinna rudis Linnaeus

Phylum: Mollusca
Class: Bivalvia
Order: Mytiloida
Family: Pinnidae
Type: Pinna
Common name: Pen shell rock, comb, rough pen shell

Description

This bivalve has a fine fragile triangular shell in the form of a keel. It can reach 40 cm high. On the surface it has
between 5 and 8 radial ribs well marked with many extremely long tubular scales on all borders. It is dark brown-
pinkish and generally presents bryozoa incrustations and calcareous algae and other forms of epibiose (photos 208-
211).  

Habitat

It settles on slimy and sandy sea beds, also on rocky beds exposed to the light, where it can normally be found
between the anfractuosities of the rocks.  It is located below the lower limit of the tide, in the first metres down, until
the ledge that is approximately 50 metres deep. 

Distribution

Mediterranean and Atlantic (it is anfiatlantic, located in warm areas on both sides of this ocean), including the
Caribbean (in the western Atlantic, it can only be found in this sea) the Azores and the Canary Islands. It can also be
found in the Alborán Sea, Strait of Gibraltar and Atlantic coast of the south of the Iberian Peninsula. 
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Protected species and environmental surveillance

It is a species protected by the Barcelona Conference (Appendix II) and the Bern Conference (Appendix II).  Like Pinna
nobilis, it arouses the attention of scuba divers that normally capture it for decoration or collection. It is also threatened
by anchor dragging  and by being captured by nets.  Never, as often occurs, must they be supplied to commercial
establishments for sale as collectioners’ items or decoration.  It prefers clean waters but it is less selective than Pinna
nobilis, as it can be found on unclean uncontaminated sea beds. Although it has no special use in environmental
coastal monitoring programmes given its scarcity, it may be easily watched over by divers that frequently dive in areas
where the species is settled. It is advisable for divers that observe several specimens in their normal diving area to
carry out a census per surface unit or diving area (raising an initial or zero state of the observations) and watch over
their development over time, with the objective of detecting possible unnatural losses, which when checked, must be
communicated to the competent authorities so that they may adopt the appropriate measures.  
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 46 (photographs 212-215)

9. SENSITIVE SPECIES

9.18. Halocynthia papillosa (Linnaeus)

Phylum: Chordata
Subphylum: Urochordata (Tunicata)
Class: Ascidiacea
Order: Pleurogona
Family: Pyuridae
Species: Halocynthia
Common name: red ascidian, sea pirate or Mediterranean ascidian

Description

It is a solidary ascidian and its body is in the form of a 12 to 20 cm long bottle. It is normally deep red and its
consistency is coriaceous (photos 212, 213) although sometimes the colour may be yellowy-bone (photo 214). Its
surface has a velvety aspect, which makes it unmistakable. 

Habitat

It is a sublittoral species that is normally found fixed to the rocky substrate of poorly lit areas  such as vertical walls,
cracks, caves and overhangs, on coraligenous and pre-coraligenous sea beds. It can also be found in communities
of algae, in Posidonia prairies and in detritus coastal environments. At very low depth (less than 10 metres) it is
exceptionally rare, and is relatively frequent at 20 and 40 metres deep. 

Distribution

Present all over the Mediterranean from Israel to the Strait of Gibraltar. It is also present in Portugal and the canaries,
that is, in the eastern Atlantic. 
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Environmental sensitivity and surveillance

It is a very sensitive species to environmental disturbances. Its numbers tend to decrease drastically when the degree
of environmental stress  increases (regressive species). It is particularly sensitive to contamination by organic material
and continued cloudiness, so it is a very good indicator of clean renewed waters. It is easily recognizable under water
(photo 212), so it cannot be used for controlling the biological development of appropriate enclaves, with the objective
of ensuring that there are no losses or irregular disappearances that may be connected with a progressive
deterioration of the coastal marine environment. It exceptionally has epibionts so, when it does, and also this occurs
in many specimens, this circumstance could be related to a disturbance process (photo 215). The adequate choice
of rocky surfaces that can be located under water where this is normally practised, upon which the species is well
represented and not accidental, is the key to illustrating a development of the biota and detecting significant changes
in it if they occur, with the aid of underwater photographs if possible, in which case the observations should be
certified (see the simple underwater monitoring recommendations for sports divers or professionals not experienced
in marine biology), deduce an impact and environmental deterioration situation  and the competent authorities should
be informed of it.  In order to establish ground zero and submit the species to a periodic control of its numbers, with
the final objective of making sure over time that it does not disappear from the normal diving area, see the general
recommendations on how to do it in record 6.
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 47 (photographs 216-218)

9. SENSITIVE SPECIES

9.19. Polysyncraton lacazei (Giard)

Phylum: Chordata
Subphylum: Urochordata (Tunicata)
Class: Ascidiacea
Order: Enterogona
Family: Didemnidae
Species: Polysyncraton
Common name: none

Description

It is a colonial ascidian, almost always red-orangey in colour. It forms laminar or slightly massive lobular colonies of
different sizes, and can cover wide surfaces of rocks, whereby it can easily be confused with red or orangey species
of sponges (photos 216-218). P. lacazei is different to these, when observing the colonies closely, as the ascidian looks
like a high density of small lighter-coloured dots that do not appear in the covering sponges of similar colours, where
you can only see exhaling holes (osculum), through which water comes out.   

Habitat

It can be found in protected areas such as vertical walls, overhangs, cave entrances or under stones. Also in semi-
exposed enclaves, coraligenous sea beds and detritus coasts. It may appear connected to algae communities of both
illuminated and shady areas. They have been seen in the Posidonia prairies and Caulerpa prolifera. From the lower
tide limit 30-40 m deep. 

Distribution

Eastern Atlantic, from Scandinavia to South Africa.  Also the western Atlantic and the Indo-Pacific. Western and
eastern Mediterranean, Alborán Sea and Strait of Gibraltar.  
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Environmental sensitivity and surveillance

It is a sensitive species, typical of well-preserved sea beds, biologically rich and well-structured. Although it mainly
requires clean fresh water, it can tolerate certain degrees of disturbance although in theses cases their presence
becomes exceptional. Due to their colour and that their colonies can occupy a considerable area of the substrate,
once divers have become familiar with the species, it may contribute to the surveillance of normal diving areas where
its presence is constant. Hence, its total disappearance of enclaves where it could previously be found in abundance
indicates that something important may be happening, which should be certified with parallel observations similar to
those focused on other sensitive indicator species. In order to establish ground zero and submit the species to a
periodic control of its numbers, with the final objective of making sure over time that it does not disappear from the
normal diving area, see the general recommendations on how to do it in record 6.
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD Nº 48 (photographs 219-221)

9. SENSITIVE SPECIES

9.20. Aplidium punctum (Giard)

Phylum: Chordata
Subphylum: Urochordata (Tunicata)
Class: Ascidiacea
Order: Enterogona
Family: Polyclinidae 
Species: Aplidium
Common name: none

Description

This ascidian is characteristic as its colonies are formed by “solid” penduncular structures at their apical end (photos
219 and 220). From these distal widenings, in the form of a globe, whose diameter is between 1 and 3 cm, appear
large peduncles that terminate on a common base. Their consistency is fleshy and gelatinous and they are orange in
colour. They have no sandy incrustations. 

Habitat

It is found in the infralittoral area, fixed onto preferably vertical rocky surfaces where the light is dim. They also prefer
places with moderate to intense hydrodynamics. Although occasionally they can be found in shallow waters, they are
normally between 10 and 30 metres deep. They reproduce in the months of March, April and May.  

Distribution

It can be found in the Strait of Gibraltar and the Alborán Sea. In the eastern Atlantic between the British Isles and
Portugal. 
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Environmental tolerance and surveillance of the species

This is a species that is sensitive to environmental disturbances, tending to disappear when they occur. Therefore, it
is a very good indicator of clean fresh water. It is especially sensitive to organic loads, extreme murkiness and high
sedimentation. When the latter is of anthropic origin and occurs in areas near dredging where there is an “overflow”
(explained in record 10), the fine sedimentation from this smears them and they end up perishing, after the disturbing
agent has remained for a relatively short time (photo 221: the awful aspect of the water column after a few days of
being exposed to the sedimentary murkiness).  Due to its attractiveness and easy recognition under water, it is
advisable to use it as an indicator in the environmental surveillance programmes of coastal sea beds. The choice of
an easily identifiable rocky enclave during normal diving, with a significant presence of the species, may be sufficient
for warning against changes in the system if it disappears, in which case, the corresponding authorities would be
informed once proper checking has been carried out. In order to establish ground zero and submit the species to a
periodic control of its numbers, with the final objective of making sure over time that it does not disappear from the
normal diving area, see the general recommendations on how to do it in record 6.
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MARINE BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTECTED MARINE AREAS

RECORD No. 49 (photographs 222-228)

9. SENSITIVE SPECIES

9.21. Aplidium conicum (Olivi) 

Phylum: Chordata 
Subphylum: Urochordata (Tunicata) 
Class: Ascidia 
Order: Enterogona 
Family: Polyclinidae 
Species: Aplidium 
Common name: none 

Description

Colonial ascidian of massive configuration generally pear or disc shaped, or very irregular (photo 224). Its size varies
between 5 and 10 cm in diameter although colonies of up to 25 cm in diameter or more have been observed. Its
consistency is fleshy-cartilaginous and it does not normally have sand stuck to it. It varies in colour from whitish to
yellow and dark orange on some areas.

Habitat 

It is normally found in algae communities in well-lit areas in agitated or semi-agitated waters on natural rocks but
mainly on vertical and overhanging walls (photos 222, 223). It is also found in algae communities in shady areas, coral
and coastal detritus sea beds. It has been observed on Posidonia reefs and Caulerpa prolifera sea beds. It has been
observed at a few metres from the surface, in shady environments of up to 40 metres deep. 

Geographical Distribution 

Extending from the Cape of Trafalgar in the Strait of Gibraltar to Italy and Tunis, including the Spanish Mediterranean
coast, Balearic Islands and Ceuta.
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Environmental sensitivity and surveillance of the species 

An excellent indicator of clean and fresh waters as it is very susceptible to deterioration in the quality of water and
significant environmental disruptions. It is particularly sensitive to organic charge, high levels of sedimentation and
murkiness. Photographs 225 and 226 show its extreme sensitivity to excessive sedimentation resulting from human
activity on the coast. Photograph 227 shows a colony practically completely covered in fine sediment. Photo 228 is
the same colony and its immediate surroundings that have been manually cleaned. Its pale colour indicates (compare
with photo 227) the colony’s “pre-mortem” state.

Given its size and colouring it is suitable for use as an indicator in coastal environmental surveillance programmes.
Choosing a vertical wall that is easily found in normal immersion, with significant presence of the species (at least 5
to 10 colonies) can be sufficient to provide warnings of changes to the system if it begins to disappear. If this does
occur, the competent authorities should be warned once the necessary certifications have been made. To establish
ground zero and submit the species to regular control of its population, in order to confirm that it does not disappear
from the normal diving area over time, see general recommendations in record 6.
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COASTAL BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTETED MARINE AREAS

RECORD No. 50 (photographs 229-231)

9. SENSITIVE SPECIES

9.22. Polycitor adriaticum (Von Drasche) 

Phylum: Chordata 
Subphylum: Urochordata (Tunicata) 
Class: Ascidiacea 
Order: Enterogona 
Family: Polycitoridae 
Species: Polycitor 
Common name: none 

Description

This species is part of massive colonies of variable forms that can measure up to 10cm in diameter and 5cm in height
(photo 229, inside the circles). The colonies of jelly- cartilaginous consistency and smooth surface, have a very short
peduncle that is not normally visible when immersed. Colouring is whitish, somewhat transparent with dark grey areas
in form of an eight, the zooids (photos 230, 231).

Habitat 

It is normally found on vertical walls and overhangs, with algae communities in areas subject to currents or moderate
hydrodynamism. It normally attaches itself to shady or semi-shady sea beds. Also on Posidonia reefs and detritus sea
beds (they have also been found in muddy sands). It has been observed on concrete walls where hydrodynamics are
high such as outside ports. Batimetrically, it is found at between 2 and 40 metres although it is more frequently found
at between 10 and 30 metres.
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Geographical Distribution 

Mediterranean, Alboran Sea and the Strait of Gibraltar.

Environmental sensitivity and surveillance of the species 

A species that is sensitive to environmental disruption and is therefore, regressive, that is to say its population
decreases when the level of environmental stress increases. It is especially sensitive to organic charge, extreme
murkiness and high sedimentation, making it a good indicator of clean and renovated waters. Although it is not
particularly bright given its whitish colour, it is identifiable when under water and should be considered in
environmental surveillance programmes and as a reference for divers who wish to contribute to the aforementioned
protection and preservation of the coastal ecosystem. Choosing rocky coves that can easily be found in normal diving
spots, with a significant presence of the species, can be sufficient to identify changes to the system if a decrease in
their monitored size or their total disappearance from the area is noted. If this does occur, the competent authorities
should be warned once the necessary certifications have been made. In order to establish ground zero and submit
the species to regular control in order to confirm over time that it does not disappear from the normal diving area, see
general recommendations in record 6.
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COASTAL BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTETED MARINE AREAS

RECORD No. 51 (photograph 232)

9. SENSITIVE SPECIES

9.23. Polycitor crystallinum (Renier) 

Phylum: Chordata 
Subphylum: Urochordata (Tunicata) 
Class: Ascidiacea 
Order: Enterogona 
Family: Polycitoridae 
Species: Polycitor 
Common name: none 

Description

It is colonial ascidian that is directly attached to the substrate without any intermediary peduncle. The colonies are
massive, of globous form with a diameter of between 6 and 7 cm. They are whitish in colour and often have numerous
circles of more intense white that border the zooid siphons (photo 232). In more developed colonies the whitish
colouring becomes more intense and others may be yellowy-orange. Its consistency is fleshy and jelly-like, with a
smooth surface. At the colonies’ base sand may be found (at the substrate joining area), not present on its surface.

Habitat 

Present on rocky sea beds, preferably shady with moderate hydrodynamism, on vertical walls and coral overhangs. It
has also been observed on Posidonia reefs, in rhizomes of laminar algae, Caulerpa reefs as well as on detritus, muddy,
coastal sea beds. It may be epibiota of gorgonians (Eunicella). From a depth of 4 m to the bathyal boundary regions.

Geographical Distribution 

Mediterranean and the Strait of Gibraltar. East Atlantic (African coasts of Senegal and Gambia).
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Environmental sensitivity and surveillance of the species 

A species that is indicative of clean, unpolluted waters and therefore sensitive to environmental disruptions. It tends
to reduce in numbers or disappear when exposed to environmental stress resulting from some form of significant
anthropic activity. Given its colourfulness and the fact that it is easy to spot underwater, its use in underwater
environmental surveillance programmes is recommended whenever its presence is abundant. 
Choosing an adequate cove (rocky, phanerogam reefs, laminar areas….) where markings or reference points can be
placed for the regular examination of these surfaces and colonies can be sufficient to identify changes in the system
if its disappearance from the area is noted. If this does occur, the competent authorities should be warned once the
necessary certifications have been made. To establish ground zero and submit the species to regular control in order
to certify that it does not decrease or disappear from the normal diving area over time, see general recommendations
in record 6.
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COASTAL BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTETED MARINE AREAS

RECORD No. 52 (photographs 233-239)

9. SENSITIVE SPECIES

9.24. Pseudodistoma obscurum (Pérès) 

Phylum: Chordata 
Subphylum: Urochordata (Tunicata) 
Class: Ascidiacea 
Order: Enterogona 
Family: Polycitoridae 
Species: Pseudistoma 
Common name: none 

Description

It is colonial ascidian with two different aspects. On the one hand it has large globous, pyramidal and cone-shaped
forms, measuring up to 50 cm high; fleshy, of an deep and pale yellow colour (photos 133, 235), and not normally
encrusted in the sand (this morphological type was previously ascribed as the Pseudodistoma crucigaster, currently
considered a synonym of P. obscurum). On the other hand, there are morphological colonies similar to the previous
one (although they are sometimes flat or small discoidalis), that are rarely larger than 5 cm high and 10 cm in diameter,
they are also fleshy but more consistent than the previous morphotype and are incrusted in the sand; grey in colour,
sometimes almost black (hence the specific obscurum name) (photos 234, 239). Occasionally both varieties can be
seen almost together (photo 233). There are also morphotypes of duller (photo 236) or intensely darkened, yellow
tones (photos 237, 238)

Habitat 

The species is found in algae communities in well-lit environments, in areas of moderately high hydrodynamism and
also in poorly lit areas of calm waters and on coral. It has been found on Posidonia reefs and coastal detritus
substrates. It is normally found at depths of between 5 and 35 metres.
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Geographical Distribution 

Western Mediterranean, Alborán Sea and Strait of Gibraltar.

Environmental sensitivity and surveillance 

A species that is sensitive to environmental disruptions caused by man. In order to survive it requires clean waters and
moderate to high hydrodynamism. It is therefore a good indicator of these types of environmental conditions. It is
especially sensitive to organic charge, extreme murkiness and high sedimentation. 

Easily identifiable underwater (yellow or dark, generally large with irregular symmetry), its abundant presence in coastal
seas reflects the environmental quality of the waters that must be questioned if the species disappears, its populations
decrease or if there are clear signs of regression. It is therefore recommended that this species be used as an indicator
in coastal environmental surveillance or by volunteers who wish to contribute to the preservation of the coastal
ecosystem during sports dives. Choosing a rocky cove that is easily identifiable during normal immersion with
significant presence of the species may denote (with the help of photographs, if possible) changes to the system if its
disappearance is noted. If this does occur, the relevant authorities should be warned once the necessary certifications
have been made. To establish ground zero and submit the species to regular control in order to confirm that it does
not decrease or disappear from the normal diving area over time, see general recommendations in record 6.
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COASTAL BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTETED MARINE AREAS

RECORD No. 53 (photographs 240-246)

9. SENSITIVE SPECIES

9.25. Stolonica socialis (Hartmeyer) 

Phylum: Chordata 
Subphylum: Urochordata (Tunicata) 
Class: Ascidiacea 
Order: Pleurogona 
Family: Styelidae 
Species: Stolonica 
Common name: none 

Description

Colonial ascidia with colonies of approximately 25 mm high zooids, oblong or cylinder in shape, that are arranged in
groups permanently joined at their base. The body’s surface is narrow and orange in colour (photos 240, 242, 243).

Habitat 

It lives on rocky sea beds, attached to vertical and overhanging surfaces in areas where hydrodynamism is moderate
to high and where there is little sedimentation. It can also be seen on sandy or bio detritus substrates near rocks,
attached to biogenic concretions. Sometimes it is an epibiont of other organisms especially gorgonians (photo 240).
Found at depths of 10 to 40 metres, especially between 20 and 30 metres.
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Geographical Distribution

Eastern Atlantic, from the British Isles to Morocco including the Strait of Gibraltar.

Environmental sensitivity and surveillance 

A sensitive species, typical of clean and fresh waters. It does not tolerate certain levels of organic charge or high levels
of sedimentation. For these reasons it is not found in waters that are subject to the direct or indirect flow of waste
water outlets. It has also shown vulnerability to excessive sedimentation resulting from the decanting of fine
aggregates from coastal dredging (overflow, explained in record 10), especially if the colonies are on horizontal
surfaces (see sequence of photos 243-246). When this type of impact is high, the colonies attached to vertical
surfaces are seriously affected (photo 241).

Its attractive colourings, the size of its colonies and its unmistakable appearance (once one is familiarised with the
species) make it suitable for underwater surveillance on our sub littoral environment. To establish ground zero and
submit the species to regular control in order to confirm that it does not decrease or disappear from the normal diving
area over time, see general recommendations in record 6.
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COASTAL BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTETED MARINE AREAS

RECORD No. 54 (photographs 248-252)

9. SENSITIVE SPECIES

9.26. Anthias anthias (Linnaeus) 

Phylum: Chordata 
Subphylum: Vertebrata (Craniata) 
Class: Actinopterigii 
Order: Perciformes 
Family: Serranidae 
Species: Anthias 
Common name: Three tails 

Description

This species’ body is oval, tall and laterally compressed growing to a length of up to 25 cm although it is normally
smaller. Its head is high and face is short with an ample mouth that is oblique and protractile with numerous small
teeth. The lower jaw is more prominent than the upper one and the eyes are large. The body is red with a lighter
coloured stomach. On its flanks and mouth there are three lengthwise yellow stripes. The boarders of the fins are
violet. Its dorsal fin extends across practically all of its back, the pectoral fins are large, wide and round, the ventricle
fins are very wide and the tail fin is very trim (photos 247, 248). 

Habitat 

It normally lives in small groups and reproduces in spring. It is a very voracious species that feeds on crustaceans,
molluscs and fish offspring. It is found on rocky sea beds especially near vertical shafts (photo 250), at the entrance
to holes and crevices (photos 249, 251), but also, large shoals of this species are found on rocky clusters and
horizontal rocky coves (close to rocky headlands) (photo 247). They are normally found at depths of more than 20
metres but also in shallower, shady, rocky areas (photo 252).
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Geographical Distribution 

Mediterranean and Atlantic including the Alborán Sea and the Strait of Gibraltar, where it is abundant.

Environmental sensitivity and surveillance 

A sensitive species that requires clean, unpolluted and fresh waters. They delight divers not only due to their
abundance and colour but because they live very close to rocky surfaces allowing the diver to get close and feel
accompanied in the rocky seas where this species lives. For this reason, in normal diving areas, between 20 and 40
metres, this permanent company would be greatly missed if serious disruption were to take place leading them to flee
and disappear from the areas where they have always been present. Therefore, the coastal environmental surveillance
of waters where this beautiful fish exists, is controlled visually as its appealing colour, mobility and the density of its
shoals will assure that its disappearance will certainly not go unnoticed. A sign of alert that could reveal  disruption
would warrant the same response as for other sensitive indicators included in this work. Although we cannot confirm
this, it’s fair to believe that, despite the fact that this species is of sedentary habits, it is capable of fleeing when faced
with the deterioration of its habitat’s environmental conditions. This could be one of the first indications that an
environmental disruption is taking place, something that the attached betonic indicators cannot respond to as quickly
(because they are prisoners of their substrate and cannot flee, among other reasons). As a recommendation in normal
diving areas, an easy located spot should be chosen where the diver can permanently observe the species in dense
formations.
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COASTAL BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTETED MARINE AREAS

RECORD No. 55 (photographs 253-255)

9. SENSITIVE SPECIES

9.27. Apogon imberis (Lacepède) 

Phylum: Chordata 
Subphylum: Vertebrata (Craniata) 
Class: Actinopterigii 
Order: Perciformes 
Family: Apogonidae 
Species: Apogon 
Common name: King Salmon or Cardinal Fish 

Description

It is a species with an oval, short body and bright red in colour with pink fins and with a length of up to 15 cm (photos
253-255). On the base of the tail fin there are 2 or 3 black spots that are sometimes joined together. The pectoral fins
are rounded and wide, extending, at least, to the start of the anal fin. The first dorsal fin is triangular and the second
is higher and larger than the first. The eyes are large and both the dorsal and ventral parts of the head are brown. The
mouth is large and the lower jaw is prominent with small, fine teeth. 

Habitat 

It is a migratory animal that can be found alone or in groups. It normally lives on rocky substrates, in crevices or caves
(photos 253, 255). It is a very skiophilous species (that is to say it needs very shady environments in order to survive).
For this reason, during the day it can only be seen by divers if they stick their heads in crevices or hollows to see the
inside. It reproduces in spring and summer. Fertilisation is internal and once the female expels the eggs, the male takes
them into his mouth and incubates them inside (photo 254; male with expulsed eggs due to the stress caused by
captivity). It is found in very shallow waters including at depths of 1-2 metres, in very shady areas, and up to 200 m.
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Geographical Distribution 

In the Mediterranean and Atlantic including the Strait of Gibraltar.

Environmental sensitivity and surveillance 

Although it has been occasionally sighted in muddy substrates it is typical of very shady “covered” rocky coves. It is
sensitive to environmental disruptions and prefers clean, unpolluted, fresh waters. As it is a species that is rarely found
outside its dark refuge during daytime dives, the observer should control, in the normal diving area, the months of the
year when it is always present (groups of at least a few individuals) in caves or specific holes that are easy to find
during diving expeditions. By monitoring its presence during the same months every year, one will be able to evaluate,
in the future, whether the species remains or not over time. If it disappears and this happens in all the crevices subject
to environmental surveillance, it will indicate that something has changed in the system and, although we may not
know why, we should try to validate its importance and severity, watching the response of other indicative species
mentioned in this guide, whose presence in this area we should already have noted, as well as their location.
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COASTAL BIOTA AND ENVIRONMENTAL SURVEILLANCE IN PROTETED MARINE AREAS

RECORD No. 56 (photograph 256)

9. SENSITIVE SPECIES

9.28. Thalassoma pavo (Linnaeus) 

Phylum: Chordata 
Subphylum: Vertebrata (Craniata) 
Class: Actinopterigii 
Order: Perciformes 
Family: Labridae 
Species: Thalassoma 
Common name: Fredi or green fish 

Description

This fish has s spindle-shaped, long and laterally compressed body. Its head is median and convex with slightly thick
lips and folds, its teeth are cone-shaped with a single row on each jaw. Its eyes are small. The dorsal and anal fins are
wide although the latter are more so, the extreme back fin is sharp. The pectoral fins are wide and oblique and the
ventrals are short. The males grow to a length of 25 cm and are green with fine, translucent pink lines, their heads are
reddish with blue arabesque designs and white lips. There are transversal stripes of variable colours on the flanks.
There is a blue fringe on the flanks in the pectoral fins area whilst the dorsal and anal fins have long stripes of various
colours. The females measure up to 15 cm, are light green with 5 or 6 transversal blue stripes and their heads have
arabesque blue designs, they have a black spot on their back and longitudinal stripes on the unpaired fins. There are
many different coloured varieties that over time were considered different species. Due to these differences in colour,
this species cannot be mistaken with other labrids and therefore it is unlikely that there will be errors identifying it
during dives.

Habitat 

It is a gregarious and very active animal that lives on rocky sea beds and fanerogamous reefs (photo 256, inside the
circles), frequenting caves, openings, vertical walls, clusters of rocks and stones covered in algae. It has also been
observed between rocks and sand, fanerogamous sand, muddy and thick sands, gravel, detritus as well as inside
sponges and empty polychaete worm tubes. They are found at depths of between 1 and 50 metres.

Geographical Distribution 

In the Mediterranean, including the Strait of Gibraltar. Eastern Atlantic from Portugal to Congo. 

 



Environmental sensitivity and vigilance 

Like most Mediterranean labrids it is a sensitive species that requires clean, unpolluted and fresh waters. Although it
is very fugitive at times, it approaches scientific divers when they carefully pick up a rock to examine the
infralapidicular it is covering or to carefully examine samples of the substrate (photo….). Therefore in normal diving
areas, especially in shallow waters (0-15 metres) and if the sea beds are not significantly disrupted, this species is easy
to locate. Therefore, as mentioned for other fish species in this work, its absence in areas where it was previously
abundant must be interpreted as a warning. The differences in relation to Anthias anthias found in deeper waters and
Apogon imberbis (difficult to find in many zones), is that this species is more often found in shallow waters therefore
its control, together with other representatives of the very sensitive family, can help the observer detect regression
processes in shallow waters where the species was frequently found and then disappeared. As a general rule, the
disappearance of sea labrids in shallow waters where they previously existed indicates an urgent deficiency related to
the deterioration of its surroundings and should be investigated and corrected. It’s a fact that another species shown
in photo 256, Coris julis (without circles), is also a labrid that is sensitive to the deterioration of the environmental
quality of its habitat.
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MedPAN est le réseau des gestionnaires d’aires marines
protégées de Méditerranée.

Ce projet d’une durée de trois ans (2005 - 2007) est financé
par l’initiative Interreg IIIC zone Sud. Il rassemble 23 par-
tenaires de 11 pays du pourtour méditerranéen, dont
14 partenaires européens (France, Italie, Grèce, Espagne,
Malte, Slovénie) et 9 partenaires de pays non européens
(Maroc, Tunisie, Algérie, Croatie, Turquie).

Ces partenaires gèrent plus de 20 aires marines protégées et
travaillent la création de plusieurs sites. 

Le réseau a pour objectif de faciliter les échanges entre
aires marines protégées méditerranéennes afin 
d’améliorer l’efficacité de la gestion de ces territoires.

En particulier, le réseau permet de : 
• promouvoir le partage d’expériences et de bonnes 

pratiques entre gestionnaires ;
• proposer des solutions aux problèmes de gestion des aires

marines protégées ;
• améliorer les compétences des gestionnaires ;
• faire connaître le rôle des aires marines protégées et favoriser

leur reconnaissance ;
• diffuser des messages communs à l’ensemble des aires

marines protégées.

Le réseau organise plusieurs ateliers thématiques chaque
année sur des problématiques de gestion communes à 
l’ensemble des aires marines protégées. 

Le réseau finance la réalisation d’études.

Le réseau a pour vocation de produire des outils méthodologi-
ques destinés à aider les gestionnaires dans leur travail quotidien. 

Le réseau publie également le Répertoire global des aires
marines protégées de Méditerranée.

MedPAN is the network of managers of marine protected
areas in the Mediterranean.

This three-year project (2005 - 2007) is funded by the Interreg
IIIC zone South initiative. It brings together 23 partners from 11
countries around the shores of the Mediterranean, of which 14
partners are European (France Italy, Greece, Malta, Slovenia,
Spain) and 9 partners from non-European countries (Morocco,
Tunisia, Algeria, Croatia, Turkey).

These partners manage more than 20 marine protected areas
and are working towards the creation of several new sites. 

The aim of the network is to facilitate exchange between
Mediterranean marine protected areas in order to
improve the efficiency of the management of these areas.

Specifically, the network can : 
• promote the sharing of experiences and good 

practices amongst managers ;
• suggest solutions to management problems of marine 

protected areas ;
• improve the capacity of managers ;
• make the role of marine protected areas known and encourage

their recognition ;
• disseminate messages common to all marine protected

areas.

The network organizes several thematic workshops each
year on management issues common to all the marine protected
areas. 

The network finances the carrying out of studies.

The purpose of the network is to produce methodological
tools designed to help managers in their daily work.

The network also publishes the Global directory of marine
protected areas in the Mediterranean.

Qu’est-ce 
que le réseau 

MedPAN ?

What is the 
MedPAN
network ?

Le réseau MedPAN est coordonné par le WWF-France
The MedPAN network is coordinated by WWF-France
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