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Established in January 2017, the French Natural Heritage Service (UMS PatriNat) provides data and advice on
natural heritage under the auspices of the French Natural History Museum, the French Biodiversity Agency and
the National Centre for Scientific Research.

Its objective is to deliver scientific advice underpinned by the collection and analysis of biodiversity and
geodiversity data, and to harness and promote the advancement of knowledge in the fields of ecology, evolutionary
sciences and anthropology. Its expertise, grounded in science, aims to stimulate critical debate regarding public
policies on biodiversity, geodiversity and their relationships with society and human beings.

For more information: patrinat.fr
Director: Jean-Philippe SIBLET

Deputy Director — Data management: Laurent PONCET
Deputy Director — Assessment and Reporting: Julien TOUROULT

National Inventory of Natural Heritage . —

c ’, National du

o< Patrimoine
- Naturel

The National Inventory of Natural Heritage (INPN) is an information system developed to centralise, manage and
disseminate data on species, habitats, protected areas and the geological heritage of mainland France and its
overseas territories. It is the national platform for the French “Information System on Nature and Landscapes”
(SINP) and covers both marine and terrestrial environments.

The INPN publishes biodiversity data online according to agreed geographic and taxonomic standards. Data can
be accessed at various spatial resolutions: protected areas, 10 x 10 km grids, marine zones, departments and
communes. Once validated, this data is used to track and assess biodiversity, as well as to support the development
of nature conservation strategies and management plans.

The INPN is the statutory responsibility of the French Natural History Museum (MNHN) (art. L 411.5 of the
French Environment Code), and is managed by the Museum’s Natural Heritage Service (SPN-MNHN). Data is
provided by numerous partner institutions and individuals across France and internationally.

For more information: http://inpn.mnhn.fr

PR



file:///D:/Documents/UMS%20PatriNat/Charte%20graphique/Modèle%20Rapport/patrinat.fr
http://inpn.mnhn.fr/

Table of contents

w

80 T =) 6

The sensitivity asseSSMENt’S SCOPE ..ccvverurreieererrreeennnreeeerereeennnssseeesseeseesnnssssssessessssnnnnssnnes 6

Methodological asSUMPLIONS......ccceireeeeenrciiieniiieeeennreeeeeeeneeennnnsseseeeeeeennnsssssesssessesnnnnssnnes 7

P =T 1 =T 48 4T 1 o= 9

I.1.1. Biocenosis of beaches with slowly-drying wracks under glassworts.......cccccceeeeeenncecennnns 11
1.2.1. Biocenosis of sUpralittoral SANAS .........ccceeeireeeemnnreceieeereeennnneeeeeeeeeeennnnssssessseeeennnnssssssssanns 13
1.3.1. Biocenosis Of SIOW-Arying WrackKs ........cccceerreeeemnnceeeeeereeennnnseceeeeeeeennnsssssssseeesnnnnssssssssanns 15
1.4.1. Biocenosis of the supralittoral roCK .........cceeeeeeeereeeeneeteeeennneeeeeneneeeeennssseeeeeeeeennnnssssessanes 17
I1.1.1. Biocenosis of muddy sands and muds of lagoons and estuaries..........cccccceeeeeeennncecennene 19
11.2.1. Biocenosis of mediolittoral sands ...........ccceviiiiivinnniiiiiiiniiiinnnnnnn e 21
11.3.1. Biocenosis of mediolittoral detritic bottoms .........ccceeiiiiiiiiiinnriiiiiiniiniineee e 23
11.3.1.a. Facies with banks of dead leaves of Posidonia oceanica and other phanerogams ........ 25
11.4.1. Biocenosis of the upper mediolittoral rocK.........ccceeeireeeeenniieeinniieeeeereecenreeeeeeennnseeeennene 26
11.4.2. Biocenosis of the lower mediolittoral rock ..........ccceeeiiiiiiiiissnneniiiiiiniiiinnnnennnnensnnee 28

11.4.2.a. Association (entablature) with Lithophyllum byssoides (Syn. Lithophyllum lichenoides) 30

11.4.3. Biocenosis of mediolittoral Caves .........cccceeieiiiiiiieiiiiiiiinnenineee s 31
l1I.1.1. Euryhaline and eurythermal Iagoon biocenosis .......ccccceeeeiiiiiniiiiennnniiiiiniinneeennnn. 32
lll.2.1. Biocenosis of fine sands in very shallow Waters .........cccccccccemnnnnennnnnnnnnnnnnnnnnnnnnnsnnnnnnnnes 34
I11.2.2. Biocenosis of well-sorted fine sands.......cccoovueeiiiiieiiiiiiiiiiiiiiieciiceeee e, 35
[11.2.2.a. Association with Cymodocea nodosa on well-sorted fine sands .............cvvvvvvvvvevnnnnnnes 37
l1l.2.3. Biocenosis of superficial muddy sands in sheltered waters........cccccceceeeeeeeeeennennnnnennnnns 38
lll.3.1. Biocenosis of coarse sands and fine gravels mixed by the waves..........cccccccceneennnnnnee. 40

11l.3.2. Biocenosis of sands and gravels under the influence of bottom currents (infralittoral

POSTEION) s s s s s s s s s s s s s s s s e s s e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s aans 42
[11.3.2.a. Maérl association on sands and gravels under the influence of bottom currents

(Lithothamnion coralloides and Phymatolithon calcareum) ............cccccoeeeeeeeeeececeeieceeeeeeeeeeeeeennns 44
111.4.1. Biocenosis of infralittoral pebbles ........ccueueiiiiiiiiiiiiriciirrrrrecccerrrreeeenesseee e e e eenne 46
111.5.1. Biocenosis of the Posidonia oceanica meadow ............ccceveiciiinenneeeiiiiiiiiinsnneeeeeniisnnnnn. 47
111.6.1. Biocenosis of infralittoral algae ........cccccvviiiiiiiiiiiiiiiiiiiiiiiiiiinnnrnnrs 49
[HLB. 0. GrOUP A ettt e ettt e e e ab et e e ettt e e e e abb e e e e e aabbeeeeeabteeeeaaaes 50
[H1B. 0. GrOUP B ..ttt ettt e e ettt e e e ettt e e e e et e e e e ebteeeeaaaes 52



1L TR B € o1 U o I PSP PP 53

IV.1.1. Biocenosis of coastal terrigenous muds.........cccceiiiiiiiiiiiiiiiiiniiiniiinin. 55
IV.2.1. Biocenosis of muddy detritic bottoms.......cccciiiiiiiiiiiiiiiiiiiiiiniininnn, 57
IV.2.2. Biocenosis of the coastal detritiC........cccceriiiuriiiiiiiniiiiiiiiiiiiiiei e, 59
IV.2.3. Biocenosis of the shelf-edge detritic bOttomsS .....ccceeeeerciiiiiiiieeeenciccennerereeeeceeeeeeeeeenees 61
IV.2.4. Biocenosis of sands and gravels under the influence of bottom currents (circalittoral
POSITION) . ececcrcccerrereceereereeeeeeeeeeeeeeeesesssssssessss s ssssssssnsssssssssssnssssssssnssssssssssssnsnnnnnssssssssssssnsanns 63
1V.3.1. Coralligenous DIOCENOSIS .....cceeuuereeeeererieeeennnreeeeeeeeeeeennsseeeseeeereeennssssessssesssnnnsssssssssssssnnnns 64
1V.3.2. Biocenosis of coralligenous platforms ..........ccceeeereeeeeenrcecinninneeeennnreeeeeneeeeeennssseeeeseeeennnns 66
IV.3.3. Biocenosis of semi-dark caves ..........ccoveeiiiiiieiiiiiineiiiiiiinniiee s 68
IV.3.3.b. Facies With Corallium rubrum ......................uuuuuuueeeuueieiieieeeeeeeeseeeaeeeeaeeeeereeee——————————— 70
IV.3.4. Biocenosis of caves and ducts in total darkness ........ccccecceeeriiiieeiiiiiineiiiiineeeiciiseennnn. 71
IV.3.5. Biocenosis of Shelf-@dge rOCK ........cccevrireeeenreiiiiiiiieennnnriecennieeeeeenssseeeeeeeeennnnsssssssesessnnns 73
V.1.1. Biocenosis of bathyal MUAS ......ccceiiieeeeeriiiiiiiiiieeenniieeeeneeeeeeesssseeeeeeeeeennassssssssesessnnnnnsnnns 74
V.2.1. Biocenosis of bathyal detritic sands With Gryphus Vitreus..............ceeeeeeeeeceecereeeeennnnnnnnes 76
V.3.1. Biocenosis Of Dathyal FOCKS.......ccccveeeeeuureeieeereeeennnreeeeeeeeeeneenssseeseeeeesnnansssssssseseesnnnnnnsnns 78

LI =T =T =T o ol 79

6 Annex 1. Resistance, resilience and sensitivity SCales .....cccccceeeeeeerrrrreeeeneriecerneeeeeeeennenees 84

7 Annex 2. Physical pressures definitions ......cccccceeeeurceeeeeerieeeeennreeceeeeeeeeeenneseeeeeeeeeesnnnssnnes 85

List of figures

Figure 1. Steps for assessing a benthic habitat’s sensitivity tO @ PIreSSULe w.uuuiiiiviuveieiiiiiiiieiiiiieeeeeiiieeenn 7

List of tables

Table 1. RESIStANCE SCALC.....cviuiiiiiiiiiiiciii s 84
Table 2. ReSIHENCE SCALE ......viviiiiiiiiiicicic s 84
Table 3. Sensitivity scale defined by the combination of resistance and resilience scores.........ccovvuunenee 84



1 Context

At the request of the French Ministry of Environment (MTES), the UMS Patrimoine Naturel (formerly
SPN-MNHN), in close collaboration with benthic scientists, developed a methodology to assess the

sensitivity of French benthic habitats to anthropogenic pressures'.

The aim of this project was to assess the generic sensitivity of French mainland benthic habitats to help
steer management actions so as to fulfil the objectives of good ecological or environmental status set out
under the European Nature Directives. This work also intended to highlight knowledge gaps regarding

the response of benthic habitats to pressures, and to help define future research priorities.

The project produced a generic and standardised database on benthic habitats sensitivity. Coupled with
information on the links between pressures and activities, this will allow the identification of risks posed

by human activities to benthic habitats.

Sensitivity was assessed according to the methodology described in La Riviere e7al. (2016). French benthic
scientists from both the Mediterranean and Atlantic/English Channel/North Sea were asked to
contribute to assessments during two workshops held in Marseille in October 2015. Assessments were
based on the best available knowledge presented in scientific literature supplemented by expert judgement

where needed.

Assessments were conducted via workshops in order to (i) minimize potential biases of individual experts
by clarifying the context and methodology (in person), (ii) share knowledge and (iii) improve the
robustness of the assessments. Assessments were carried out by 11 French benthic scientists over the
course of two workshops (one for soft substratum habitats, one for hard substratum habitats), supervised
by the project manager. Other experts, cited as contributors, were contacted for complementary advice

where required.

This document is the English translation of the initial assessment report published in French in 2016 (La
Riviere ez al, 2016) covering Mediterranean benthic habitats’ sensitivity to physical pressures. Other

physical, chemical and biological pressures will be defined and assessed in due course.

2 The sensitivity assessment’'s scope

The terminology, habitat and pressure units, methodological framework and guidance on how to use the
resulting assessments are available as a technical report (La Riviere ez al, 2010).
Assessing sensitivity involves the following steps for each pressure and each habitat (Figure 1):

- Identifying the key biotic and abiotic elements affecting habitat sensitivity;

- Assessing the habitat’s resistance to the pressure;

- Assessing the habitat’s resilience to the pressure;

- Combining resistance and resilience scores to generate an overall sensitivity score.

1 Sensitivity to natural pressures is not considered within the scope of this project
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Figure 1. Steps for assessing a benthic habitat’s sensitivity to a pressure

A confidence index was assigned to each assessment (resistance, resilience, sensitivity) as an indication of
the quality of supporting evidence. Resilience and resistance confidence scores were combined to derive

the sensitivity assessment’s confidence score.

The resulting sensitivity assessments are semi-quantitative (see semi-quantitative scales in Annex 1). The
definitions of physical pressures against which the sensitivity is assessed are available in Annex 2.

Sensitivity was assessed based on the French Mediterranean benthic habitat classification (Michez ez a/,
2014). This classification (and its relationship with other classifications) is available via the INPN

website?.

3 Methodological assumptions

Certain limitations have to be taken into account when using the sensitivity assessment results, several of
which are related to methodological assumptions (La Riviere ez al., 2016).

It should be noted that:

2 https:/ /inpn.mnhn.fr/habitat/cd_typo/32?1g=en
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Sensitivity assessments are generic and non-site-specific.
The likely effects of a given pressure are assessed at the centre of a habitat’s environmental range.

Habitat sensitivity is affected by local characteristics (natural and/or anthropogenic) and by the
health of surrounding habitats. Where such local data is absent, it is recommended that
management decisions be taken based on the “generic” sensitivity evaluations produced via this

project.

Associated confidence assessments should be taken into account when considering possible
management options. However, according to the precautionary principle, a lack of scientific
certainty should not impede the implementation management measures.

Sensitivity assessments are not absolute: scores are dependent on the magnitude of pressures (as
defined in Annex 2).

If an activity generates a pressure below the magnitude described in the pressure definition, this
does not mean that it will not have an impact on a habitat.

Assessments are made against single pressures and one-off pressure events (e.g. surface abrasion
from the pass of one trawl, or habitat removal from one aggregate extraction event).

Cumulative pressures (of the same or various co-occurring pressures) were not considered,
despite being commonplace in the marine environment. It was not possible to consider all
scenarios in our generic sensitivity assessments, as the ways individual pressures interact are
largely unknown (Halpern ez al., 2008).

The spatial extent of a pressure is assumed to allow for habitat recovery via recolonization (from
remaining habitat “edges” or from adjacent areas). If the total surface area of a habitat is destroyed
and recolonization is unlikely, the assessment of the resilience is not considered relevant.

Resilience can only be considered if the pressure has been alleviated or reduced to a magnitude
that no longer causes an impact (i.e. allowing habitat recovery).

Full recovery is a return to the state of the habitat prior to impact, i.e. to a structurally and
functionally recognisable habitat and its associated biological community.

Duration and frequency of pressures could not be considered in generic assessments. Extended
and/or frequent exposute to a pressure can decrease the habitat’s resilience (and thus increase its
sensitivity). It can also affect its environmental or conservation status. In the long term, extended
and/or frequent exposure to pressures can induce a change to another habitat type. The duration
and frequency of pressures should, therefore, be considered in the development of appropriate
management measures.

Local biotic and abiotic characteristics might also affect a habitat’s sensitivity (e.g.
ecological/environmental status of the habitat, geographical isolation, hydrodynamic conditions
or habitat fragmentation influencing ecological connectivity).

Sensitivity assessments are based on best available knowledge and may be updated as new data
become available.



4 Assessment matrices

Habitat sensitivity was assessed at the “biocenosis” level (there are 32 biocenosis in the habitat
classification). Some facies or associations (lower level units) have specific sensitivity levels to certain

pressures and are thus assessed separately (8 specific assessments).

Assessments are based on the best available knowledge supplemented by expert judgement. Only

references containing directly relevant information for resistance or resilience assessment are cited.
For each habitat unit, a sensitivity assessment matrix is displayed as follows:

Name of the habitat (+hyperlink to its INPN webpage)
Related facies or associations (if relevant)
Hypertlink to corresponding habitat units of other classifications

o O O O

One row for each assessed pressure

For each pressure, each sensitivity assessment matrix shows:

Resistance score (Resist.) and its associated confidence index (CI resist.)
Resilience score (Resil.) and its associated confidence index (CI resil.)

Derived sensitivity score (Sensit.) and its associated confidence index (CI sensit.)
Evidence base used to qualify resistance and resilience

Evidence type and references

O O O 0O O

Scores are coded as follows:

- N: None

- VH: Very High

- H:High

- M: Moderate

- L:Low

- VL: Very low

- V:Variable

- NA: Not applicable

Confidence indices are coded as follows:
- H:High

- M: Medium

- L:Low

It should be noted that:

- The « Very Low » sensitivity score does not mean that exposure to the pressure will not result in
impact, only that a limited impact was judged likely at the specified pressure magnitude.

- The « Not applicable » sensitivity score means the habitat is not exposed to the pressure
(according to best available knowledge).

- The “None” resilience score means the resilience is imperceptible at the specified time scale.



- For biocenosis that include several facies/associations (lower level units or “sub-habitats”) with
varying resistance/resilience scores, aggregation rules specified in the methodological report
should be applied:

o The “parent” habitat (biocenosis) should be assigned the modal (most frequent)
sensitivity score. The highest score (highest sensitivity, lowest resistance, lowest
resilience) of one or more of the sub-habitats (facies/association) is indicated in brackets.
If the modal score is also the highest score in the aggregation, the presence of lower
scores for the sub-habitats is specified with an asterisk.

o If no modal score is identified, the sensitivity range of the sub-habitats is indicated.

- The confidence index of assessments to both Physical loss pressures (i.e. Habitat loss and Habitat
change) is always High as these two pressures result in permanent modification of the habitat in
question.

The sensitivity matrices of the French Mediterranean benthic habitats to 12 physical pressures
(defined in Annex 2) are presented hereafter. An Excel version can be downloaded via the program’s
INPN webpage.

10
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1.1.1. Biocenosis of beaches with slowly-drying wracks under glassworts

Relationship with other classifications
. . . . . cl . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
All marine habitats are considered to have no resistance to this pressure and to be unable to recover xP . Jude . S
. . . e . Confidence index is High due to the
Habitat loss N H N H H from a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is . .
. . permanent nature of impacts arising from
Physical loss described. A
this pressure.
(EREICS Expert judgement
change) Habitat change (to A change in substratum or a change in biological zone (depth band) will lead to a total loss of the Co’;fidcjencg index i.s High due to the
8 N H N H H habitat’s characteristics. By definition, this habitat cannot recover on a different substratum or at a .g L.
another type) . permanent nature of impacts arising from
different depth. .
this pressure.
Removal of the substrate would destroy the habitat by eliminating the wrack that forms the superficial
deposit. The time needed to accumulate enough wrack to restore the moisture gradient and for
characteristic species (e.g. crustaceans, sand fleas) to recolonize is estimated at about five years. .
. . . Expert judgement.
Substratum Recovery could be faster depending on the frequency of storms, which provide substrate and . f ) . s .
extraction N H M L L organisms through wave action Resistance's confidence index is High as this
g g : pressure affects the habitat in-depth.
N.B. If the depth of extracted substratum is too great, there is a risk of habitat change to a
mediolittoral habitat.
Vertical compression of the substrate leads to increased salinity and reduced availability of oxygen in
the sediment. If compression is too strong or chronic (caused, e.g. by regular foot traffic or motorized
AT M L H L L L veh.icles?, the settling can. lead to the Ios.s of Salicornia. Resilience i.s scored high because of regular Expert judgement
moistening by waves during storms, which allows for the biocenosis to be regenerated. If the
biocenosis is located in a zone that is rarely hit by waves, resilience could be longer due to low or
infrequent marine provision.
Surface abrasion H L H L L L The species characteristic f)f.this bio.cenosis are buried within the beach wrack layer and are therefore Expert judgement
not affected by the superficial abrasion.
Physical Light sub-surface Resistance is scored moderate as the moist superficial layer of the biocenosis contains nutrients for the
disturbance or a:rasion M L M L M L crustaceans typical of this biocenosis. The superficial layer takes 3 to 5 years to reform depending on Expert judgement
damage storm frequency.
(temporary Deep abrasion would destroy the habitat by eliminating the wracks and destructuring the deeper
and/or reversible sediment layers that provide shelter for the buried fauna that depends on the stratification of moisture .
L . . . Expert judgement.
change) Heavy sub-surface and salinity in the substrate. The time needed to accumulate enough wrack to establish a moisture ) ; ) . - R
N N H M L L X o . ) . Resistance's confidence index is High as this
abrasion gradient and for recolonization by the sheltered species (e.g. crustaceans, sea fleas) is estimated at L
" . . . . pressure affects the habitat in-depth.
about five years. Resilience could be faster depending on the frequency of storms, which provide
substrate and organisms through wave exposure.
Reworking implies the destruction of the wrack layer, the moisture gradient and salinity, and therefore
Reworking of the destruction of the biocenosis. The time needed to accumulate enough wrack to re-establish a moisture
sedimentg N L M L L gradient and for recolonization by the characteristic species (e.g. crustaceans, sea fleas) is estimated at | Expert judgement
about five years. Recovery could be faster depending on the frequency of storms, which provide
substrate and organisms through wave exposure.
If the added material is endogenous sediment, resistance is moderate because although the superficial
layer of this biocenosis would be smothered, the deposit would be quickly removed by wind and
storms. Where the biocenosis is destabilized, resilience is moderate because of the developmental
cycle of the characteristic species and the accretion/erosion cycles of this type of habitat.
Light deposition M L M L M L Expert judgement

N.B.

-If the added material is exogenous sediment (e.g. artificial sand brought in to accrete beaches), the
habitat type will change due to clogging of the interstices of the biocenosis, which prevents water from
draining and species from moving.

1T
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-If the material deposited is rocky, the habitat type will change because the deposit can't be naturally
removed.

Heavy deposition

A large deposit cannot be quickly removed by wind and storms. The characteristic species will be
forced to recolonize the new substrate (often azoic).

Resilience is estimated at about five years. Recovery could be faster depending on the frequency of
storms, which provide substrate and organisms through wave exposure.

N.B.

-If the added material is exogenous sediment (e.g. artificial sand brought to accrete beaches), the
habitat type will change due to filling of the biocenosis’s interstices, which prevents water from
draining and species from moving.

-If the added material is rocky, the habitat type will change because the deposit can't naturally
eliminated.

Expert judgement

Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic
changes

This biocenosis requires frequent moistening and the recurrent provision of wrack by waves (no
resistance to reduced exposure to waves or tide) as well as calm periods to allow for the deposition of
wracks and the settlement of communities (no resistance to an increase of exposure to waves or
tides). The time required for the accumulation of enough wrack for the establishment of a moisture
gradient and recolonization by the sheltered species (e.g. crustaceans, sea fleas) is estimated at about
five years. Recovery could be faster depending on the frequency of storms, which provide substrate
and organisms through the action of waves.

Expert judgement

Change in
suspended solids

NR

NR

NR

Non-submerged habitat

1
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. . . . a . .
Category Pressure Resist. | Clresist. | Resil. | Cl Resil. m sensit Evidence base Evidence type
Expert judgement.
Habitat loss N u N u u All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a Confidence index is High due to the
Physical loss permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. permanent nature of impacts arising
(permanent from this pressure.
change ) o ) ) Expert judgement.
ge) Habitat change A change in substratum or a change in biological zone (depth band) will lead to a total loss of the habitat’s CoFr:fidcjencg index is High due to the
8 N H N H H characteristics, defined by a sandy substrate in the supralittoral zone. By definition, this habitat cannot recover _g L.
(to another type) A . permanent nature of impacts arising
on a different substratum or at a different depth. .
from this pressure.
Extraction would destroy the habitat by removing the substrate along with the associated species (e.g.
crustaceans, insects). The time needed for the renewal and stabilization of the sediment and debris and for
recolonization by the characteristic species (short-lived species) is estimated at about five years. It depends on
input from the sea and land due to storms, and may take longer if the shore is exposed to intense human .
activit Expert judgement.
Substratum N H M L L Y. Resistance's confidence index is High
extraction L - e . X . . thi ffects the habitat in-
! N.B. Resilience of specific facies in this biocenosis can be over five years depending on the type of debris and :Z t:’ pressure atlects the habitat In
wrack deposited by storms. pth.
N.B. If the depth of extracted substratum is too great, there is a risk of habitat change into a mediolittoral
habitat
Directly relevant grey literature:
. . . . . . . - - Bellan-Santini et al., 1994 ; B titti
. Buried species will be crushed by the compression, which modifies the capacity for retaining and draining sand. ellan-santini et a ensetitlt
Physical . - . K L . et al., 2004 ; PNUE-PAM-CAR/ASP,
. Trampling N H H H H Resilience is estimated at 1 to 2 years due to seasonal storms that allow for the mixing of sediments and the
disturbance or - [ 2007
arrival of new individuals. . .
damage Peer-reviewed publication: Brown
(temporary and McLachlan, 2002
and/or reversible This biocenosis is naturally subjected to surface abrasion (by wind, rain and storms) and the majority of the
change) characteristic species are buried. Nevertheless, shallow abrasion eliminates wrack, which acts as shelter and a X L .
X . . . . - L Peer-reviewed publications, inference
source of nutrients for certain organisms; resistance is scored moderate and resilience high since the frequency from studies on natural pressures in
Surface abrasion M M H M L M of storms allows for the renewal of the biocenosis. Recovery may take longer if the shore is exposed to a large . P
amount of human activit another region: Brown and
¥ Mclachlan, 2002 ; Harris et al., 2011
N.B. Abrasion can cause the loss of certain facies typical of this biocenosis.
Shallow abrasion also impacts certain buried species. Resistance is moderate. . — .
- o I AN . . Peer-reviewed publications, inference
. Resilience is high due to the ability of deeply buried individuals to rise to the surface, and to the provision of . .
Light sub-surface R . K e L from studies on natural pressures in
N M M H M L M material by seasonal storms. Recovery may take longer if the shore is exposed to significant human activity. .
abrasion another region: Brown and
Mclachlan, 2002 ; Harris et al., 2011
N.B. Abrasion can cause the loss of certain facies specific to this biocenosis.
Deep abrasion affects the species buried in the substrate that are not able to escape and disturbs the Peer-reviewed publications, inference
Heavy sub- L M M M M sediment’s range of humidity. Resistance is scored low due to the depth of the abrasion which reduces the from studies on natural pressures in
surface abrasion number of buried individuals that are able to emerge and due to the large contribution that is necessary to another region: Brown and
restore the biocenosis. Resilience is scored moderate owing to the amount of time takes to stabilize and Mclachlan, 2002 ; Harris et al., 2011
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restructure the sediment enough to recover a similar biocenosis. Resilience may be longer if the coast is
exposed to a large amount of human activity.

N.B. Abrasion can cause the loss of certain facies of this biocenosis.

Reworking of the
sediment

Reworking affects the structure of the biocenosis and the sediment moisture gradient. Resistance is moderate.
Resilience is moderate owing to the time it takes to stabilize and restructure the sediment enough to recover a
similar biocenosis.

Directly relevant grey literature:
Bensetitti et al., 2004 ; PNUE-PAM-
CAR/ASP, 2007

Light deposition

If the added material is endogenous, resistance is high, as while the superficial layer of the biocenosis would be
smothered, the deposit would be quickly removed by wind and storms and the mobile species could rise to the
deposited layer. Should the biocenosis be destabilized, resilience is moderate due to the life cycles of the
characteristic species and the accretion/erosion cycles for this type of habitat.

N.B.

-If exogenous sediment is added (e.g. quarry sand used to expand the beach), resistance is none, since the
interstices of the biocenosis will be filled, preventing water drainage and the free movement of mobile species.
Resilience is estimated at 2 to 5 years.

-If rocky material is added, there will be a change of habitat type, since the deposit could not be removed
naturally.

Expert judgement

Heavy deposition

A large deposit of material could not be rapidly removed by wind and storms and would bury the biocenosis.
Resilience is estimated at about 5 years. Recovery could be faster depending on the frequency of storms, which
replenish the substrate and organisms through wave action.

N.B.

-If the added material is exogenous (e.g. quarry sand used to increase size of the beach), there will be a change
in habitat type since the interstices of the biocenosis will be filled, preventing water drainage and the
movement of mobile species.

-If the added material is rocky, there will be a change in habitat type because the deposit will not be able to be
eliminated naturally.

-If the added material is azoic sand (often used for refilling beaches), resilience may be longer to allow for
biological communities to recolonize the sediment.

Peer-reviewed publication: Brown et
MclLachlan, 2002

Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic
changes

A change in exposure to tides and waves could potentially lead to a change in habitat type. Maintenance of the
biocenosis requires a constant supply of wrack and water from waves (no resistance to decreased exposure to
waves or tides) as well as calm periods to allow for the sediment to stabilize and the communities to settle (no
resistance to increased exposure to waves or tides). The time needed for sediment stabilization and
recolonization by species characteristic of the biocenosis (short-lived species) is estimated at about 5 years
depending on storm frequency. Recovery may take longer if the coast is exposed to a large amount of human
activity.

N.B. In the case of extended pressure, there is a risk of habitat change.

Expert judgement

Change in
suspended solids

NR

NR

NR

Non-submerged habitat
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1.3.1. Biocenosis of slow-drying wracks

Relationship with other classifications

. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from Confidence indexis High due to
Habitat loss N H N H H A . . . ) the permanent nature of
a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. . L )
impacts arising from this
Physical loss pressure.
(permanent change) Expert judgement.
HeRdE T A change in substratum or a change in biological zone (depth band) will lead to a total loss of the habitat’s | Confidence index is High due to
T e)g N H N H H characteristics, defined by a substrate of gravel and pebbles in the supralittoral zone. By definition, this the permanent nature of
yp habitat cannot recover on a different substratum or at a different depth. impacts arising from this
pressure.
Removal of substrate would destroy the habitat by eliminating the wrack that forms the superficial
deposit. The time needed to accumulate enough wrack to restore the moisture gradient and for .
. X . . . ) Expert judgement.
recolonization by associated species (e.g. crustaceans, sand fleas) is estimated at about five years. . ; . . .
Substratum R . X Resistance's confidence index is
. N H M L L Recovery could be faster depending on the frequency of storms, which replenish the substrate and . .
extraction . R High as this pressure affects the
organisms through the action of waves. habitat in-deoth
N.B. If the depth of extracted substratum is too great, there is a risk of habitat change to a mediolittoral ph.
type.
. As pebbles and gravel are hard to compact, this biocenosis is considered highly resilient and resistant to .
Trampling H L VH L VL L .p g P Eny Expert judgement
this pressure.
Surface abrasion H L H L L L The characteristic species of this biocenosis are buried and would therefore not be affected by surface Expert judgement
abrasion.
Light sub-surface Resistance is moderate since the moist superficial layer of the biocenosis provides nutrients for the
atfrasion M L M L M L characteristic species of this biocenosis. The superficial layer would take about 3 to 5 years to reform Expert judgement
depending on the frequency of storms.
. . . . . . E tjud t.
Deep abrasion would destroy the habitat by moving gravel and pebbles and restructuring the biocenosis. xp.er u glemen. . .
Heavy sub-surface s K X . Resistance's confidence index is
. N H M L L Resilience is estimated at about 5 years. Recovery could be faster depending on the frequency of storms, . .
. . abrasion . K . High as this pressure affects the
Physical disturbance or which replenish the substrate and organisms through wave exposure. .
damage habitat in-depth.
. Reorganization implies the destruction of the biocenosis. Resilience is estimated at about 5 years.
(temporary and/or Reworking of the f i i i
. . N L M L L Recovery could be faster depending on the frequency of storms, which contribute substrate and Expert judgement
reversible change) sediment . ;
organisms through the action of waves.
Resistance is moderate since the characteristic species are highly mobile. Should the biocenosis be
destabilized, resilience would be moderate due to the life cycles of the characteristic species and the
accretion/erosion cycles for this type of habitat.
Light deposition M L M L M L N.B. Expert judgement
-The addition of fine sediment would induce a change of habitat type because the interstices of biocenosis
will be filled, preventing water drainage and the free movement of mobile species.
-The addition of rocky material would change the habitat type because the deposit could not be
eliminated naturally.
A major addition of gravel or pebbles would damage the biocenosis by adding substrate (often azoic) that
the species would have to recolonize. If the added material lacks organic matter, the characteristic species
could be affected by the lack of nutrients. Resilience is estimated at about 5 years. Recovery could be
Heavy deposition N L M L L faster depending on the frequency of storms, which replenish the substrate and organisms through the Expert judgement

action of waves.

N.B.

ST
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-The addition of fine sediment would induce a change of habitat type because the interstices of the
biocenosis would be filled, preventing water drainage and the free movement of mobile species.

-The addition of rocky material would induce a change of habitat type because the deposit could not be
eliminated naturally.

Hydrological
(temporary

changes
and/or

reversible change)

Hydrodynamic

Maintenance of the biocenosis requires a large amount of moisture, a constant supply of wrack from
waves (no resistance to a decrease in exposure to waves or tides) and calm periods that allow for the

changes N M deposition of sand and the settlement of communities (no resistance to an increase in exposure to waves | Expert judgement
8 or tides). Resilience is estimated at about 5 years. Recovery could be faster depending on the frequency of
storms, which contribute substrate and organisms through the action of waves.
Change in suspended .
8 p NR NR NR Non-submerged habitat

solids
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1.4.1. Biocenosis of the supralittoral rock

1.4.1.a. Association with Cyanobacteria and Hydropunctaria amphibia
1.4.1.b. Facies with Melarhaphe neritoides and Euraphia depressa (Syn. Chthamalus depressus)
1.4.1.c. Enclave: Rockpools with variable salinity
Relationship with other classifications
. . . " . a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from | Confidence index is High due to the
Physical loss Habitat loss N H N H H R . . ' . X R ..
a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. permanent nature of impacts arising from
(permanent this pressure.
change) Expert judgement.
Habitat change A change in substratum or a change in biological zone (depth band) will lead to a total loss of the habitat’s Confidence index is High due to the
8 N H N H H characteristics, defined by a rocky substrate in the supralittoral zone. By definition, this habitat cannot .g .
(to another type) ; . permanent nature of impacts arising from
recover on a different substratum or at a different depth. .
this pressure.
Most of this habitat's characteristic species (lichens, gastropods, crustaceans, etc.) are sessile and would be
totally lost should the pressure disturb the integrity of the substratum, as with the example of extraction. Grey literature, inference from studies on
Given that (i) these species have short life cycles and are able to recruit and disperse and (ii) the habitat is similar habitats and same pressure: Tillin
naturally exposed to extreme wave energy, the time needed for pioneer species and then the typical et al., 2010 (habitat "High energy
Substratum N H M M M sessile species to recolonize the exposed substrate is estimated at about 5 years, assuming there are intertidal rock, moderate energy, low
extraction mature individuals nearby. Certain mobile species can also migrate if there is a healthy population in the energy")
vicinity. Expert judgement.
Resistance's confidence index is High as
N.B. If the depth of extracted substratum is too great, there is a risk of habitat change to a mediolittoral this pressure affects the habitat in-depth.
type.
Most of this habitat's characteristic species are rigid or encrusting and therefore extremely resistant to
ion. N theless, if the integrity or functionality of the habitat (e.g. by f t § ) L
tr:s:iwli;;r:cs:Enesti::tredeafzsbcl’mSe |r;;§r| y or functionality of the habitat (e.g. by frequent pressure) Peer-reviewed publications: Brosnan and
Trampling H M M M L M Y : Crumrine, 1994
. . 5 - . . E tjud t
N.B. In the case of chronic pressure, e.g. repeated trampling, the habitat’s resilience and resistance will be xpertjudgemen
Physical altered.
di Zsm: . Grey literature, inference from studies on
dls urbance or Surface abrasion N H M M M Most of this habitat's characteristic species (lichens, gastropods, crustaceans, etc.) are sessile and would be | similar habitats and same pressure: Tillin
(taemaierar totally lost if the habitat is exposed to abrasion. Given that (i) these species have short life cycles and a et al., 2010 (habitat "High energy
P Y . Light sub-surface N H M M M strong ability to recruit and disperse and (ii) the habitat is naturally exposed to extreme wave energy, the intertidal rock, moderate energy, low
and/or reversible | Jprasi . R . A . R X ’ W
abrasion time needed for pioneer species and then typical sessile species to recolonize the exposed substrate is energy")
change) . . L . . . R
b estimated at about 5 years, assuming there are mature individuals nearby. Certain mobile species can also | Expert judgement.
Heavy sub- X N H M M M migrate if there is a healthy population in the vicinity. Resistance's confidence index is High as
surface abrasion this pressure affects the habitat in-depth.
R ki f th )
eva.lor Ing ot the NR NR NR This pressure does not concern bedrock substrates
sediment
Grey literature, inference from studies on
Most of the sessile epifauna would be crushed by a low supply of rocky material. Nevertheless, extreme similar habitats and same pressure: Tillin
I ERRE R EsHan M M M M M M wa\{e energy and exposure to natural wind often allow the deposit to be eliminated whether it be fat al.,'2010 (habitat "High energy
sedimentary or rocky. intertidal rock, moderate energy, low
If there are mature individuals nearby, resilience is estimated at about 2-5 years. energy")
Expert judgement.
The ch teristi i Id b letely dest db hi ffocati logging in th ) . )
ec a'rac er|§ .|c species would be comp etely des rc:ye .y crushing, suffocation or clogging in the case Grey literature, inference from studies on
of a major addition of exogenous material, whether it’s sedimentary or rocky. Nevertheless, extreme wave L . .
-, . T . ) similar habitats and same pressure: Tillin
Heavy deposition N M M M M energy and exposure to natural wind most often allow for elimination in case of sedimentary deposits. e
. . . ) . et al., 2010 (habitat "High energy
When rocky material is deposited, the communities will settle back on the bare substrate. Assuming there | . .
I L R X o . intertidal rock, moderate energy, low
are mature individuals nearby, the time it takes pioneer species and then the characteristic species to

LT
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Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic
changes

Change in
suspended solids

NR

NR

NR

recolonize the bare rocky substrate is estimated at about 5 years.

N.B. When the addition is too extreme, there is a risk of change in level or substrate and therefore of
habitat type.

energy")
Expert judgement.

This habitat depends directly on the moisture level and is defined by it unique hydrodynamic conditions,
which differentiate the types of habitat and the upper and lower levels. A change in these conditions, even
brief, would lead to a major loss of the habitat's characteristics. Following this kind of change, recovery of
the community layering that allows for the differentiation of the various biocenosises would take over 10

years.

N.B. Prolonged pressure could induce a change of habitat to a mediolittoral type or an emerged habitat.

Grey literature, inference from studies on
similar habitats and same pressure: Tillin
et al., 2010 (habitat "High energy
intertidal rock, moderate energy, low
energy")

Expert judgement.

Non-submerged habitat
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11.1.1. Biocenosis of muddy sands and muds of lagoons and estuaries

II.1.1.a. Association with halophytes
1.1.1.b. Facies of saltworks
Relationship with other classifications
. . . " . a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
i . is High
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a Confidence index is High due to
Habitat loss N H N H H R . - . . . the permanent nature of
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. . . )
impacts arising from this
Physical loss pressure.
(permanent A change in substratum or a change in biological zone (depth band) will lead to a total loss of the habitat’s .
e X . . X R . Expert judgement.
change) characteristics, defined by the mediolittoral zone. By definition, this habitat cannot recover on a different . . -
Habitat change (to substratum or at a different depth Confidence index is High due to
8 N H N H H pth. the permanent nature of
B fpe) impacts arising from this
N.B. This biocenosis is, however, highly resistant to changes in sediment granulometry (for a change of sandy p g
pressure.
substrate, muddy, or sandy-muddy).
Removal of the substrate would destroy the habitat by destabilizing sediment stratification and eliminating Resistance's confidence index is
species characteristic of the biocenosis. The time needed for the renewal and stabilization of the sediment and High as this pressure affects the
Substratum recolonization by species characteristic of the biocenosis (short-lived species) is estimated at about 5 years. It habitat in-depth.
. N H M M M could take longer if the shore is exposed to a lot of human activity. Expert judgement and grey
extraction . .
literature regarding the
N.B. If the depth of extracted substratum is too great, there is a risk the habitat will be replaced by an infralittoral | resilience: PNUE-PAM-CAR/ASP,
biocenosis. 2007
. . - . ) ) E tjud t and
Compression favours saline seepage and reduces the availability of oxygen in the sediment. This can lead to the Ii::rzrtujrue rg:rzre;nar;hegrey
Trampling L L M M M L loss of phanerogams. . & &
L R . - . resilience: PNUE-PAM-CAR/ASP,
Resilience is moderate due to the short life cycles of the characteristic species. 2007
Expert judgement and grey
Surface abrasion M L H M L L MostA of the species charac.terl.stlc.of this blocen05|s-ar§ mobile or buried. Only the .phaneljogams will be affected. ||te.r§ture regarding the
Resilience to surface abrasion is high due to the rapid life cycles of the characteristic species. resilience: PNUE-PAM-CAR/ASP,
2007
Physical Light sub-surface abrasion penetrates the sediment and therefore disturbs the existing stratification. Resistance is | Expert judgement and grey
disturbance or Light sub-surface L L M M M L scored low due to the disturbance of the upper centimetres of sediment, but certain mobile organisms can still literature regarding the
damage abrasion move underground. Resilience for the biocenosis is estimated at about 5 years. It could be longer if the coast is resilience: PNUE-PAM-CAR/ASP,
(temporary and/or exposed to a lot of human activity. 2007
reversible change . . ) - I ) ) E tjud t and
ge) Deep abrasion penetrates the sediment and therefore totally disturbs the existing stratification. Resistance is .xper M gemen. anderey
Heavy sub-surface e . . . I . . literature regarding the
3 N L M M L qualified as none as all the buried species are impacted. Resilience is estimated at about 5 years. Recovery could -
abrasion R X o resilience: PNUE-PAM-CAR/ASP,
be longer if the shore is exposed to a lot of human activity. 2007
. . T ) ) . ) E tjud t and
. Rearrangement of the sediment affects its stratification. Resistance is qualified as none because all the buried 'xper u gemen. andgrey
LSO UG N L M M L species are impacted. Resilience is estimated at about 5 years. Recovery could be longer if the shore is exposed to literature regarding the
sediment P pacted. years. y & P resilience: PNUE-PAM-CAR/ASP,
a lot of human activity.
2007
This habitat shows moderate resistance and high resilience to a light addition of sedimentary material owing to R
o Expert judgement and grey
the large amount of natural silting. literature regarding the
Light deposition M L H M t t resilience: PiUE PgAM CAR/ASP
A large amount of added rocky material would cause a change in habitat type since the natural hydrodynamic 2007 ' !
conditions do not allow the rapid elimination of a deposit.
A large amount of added sedimentary material would cause a silting of the biocenosis, which would be forced to .
-, R . . . o Expert judgement and grey
Heavy deposition N L M M L re-establish on the bare substrate. Resilience is estimated at 5 years due to the rapid life cycles of the . .
- R literature regarding the
characteristic species.
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The addition of rocky material would lead to a change in habitat type.

N.B. If too much material is added, there is risk of the zonation changing to favour supralittoral habitat.

resilience: PNUE-PAM-CAR/ASP,
2007

Hydrological
changes
(temporary and/or
reversible change)

Hydrodynamic

This habitat is naturally exposed to fluctuating hydrodynamic conditions. Resistance and resilience are therefore
scored respectively high and very high for a change of short duration.

Expert judgement and grey
literature regarding the

changes VH vt resilience: PNUE-PAM-CAR/ASP,
N.B. Prolonged pressure could induce a change in the type of habitat. 2007
Expert judgement and grey
Change in VH VL Owing to the natural mingling of waters with more or less suspended matter, resistance and resilience for this literature regarding the

suspended solids

pressure are scored respectively high and very high for a change of short duration.

resilience: PNUE-PAM-CAR/ASP,
2007
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11.2.1. Biocenosis of mediolittoral sands
I.2.1.a Facies with Ophelia bicornis

Relationship with other classifications
. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | CI Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a Confidence index is High due to
Habitat loss N H N H H . . e ) . .
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. the permanent nature of impacts
Physical loss arising from this pressure.
(permanent A change in substratum or a change in biological zone (depth band) will lead to a total loss of the habitat’s .
e X . . o . . Expert judgement.
change) . characteristics, defined by a sandy substrate in the mediolittoral zone. By definition, this habitat cannot recover . . -
Habitat change (to . . Confidence index is High due to
N H N H H on a different substratum or at a different depth. .
another type) the permanent nature of impacts
. . . . . . arising from this pressure.
N.B. A change in the granulometry could influence the presence of facies with O. bicornis & P
Extraction would destroy the habitat by removing the substrate along with the associated species (e.g. annelids,
crustaceans, molluscs). The time needed for sediment renewal and stabilization and for recolonization by Expert iudeement
species characteristic of the biocenosis (mobile short-lived species) is estimated at less than 2 years. It depends p. ) g. . . .
Substratum N u u L M L on the local hydrodvnamic svstem Resistance's confidence index is
extraction ¥ ¥ ¥ : High as this pressure affects the
I . . . . ) ) habitat in-depth.
N.B. If the depth of extraction is too great, there is a risk of habitat change in favour of the biocenosis of the abliatin-dep
infralittoral zone.
Vertical pressure can modify the compactness of the sediment, the substrate’s capacity for retention or
drainage, and therefore the mobility of the species within. Resistance is therefore scored low. Resilience is . .
estimated at less than a year owing to the waves and storms that allow for sediment transport Grey literature regarding the
Trampling L H VH L L L ¥ g port. resistance: Bellan-Santini et al.,
. . . . . . . 1994 ;B titti et al., 2004
N.B. In the case of vertical compression that is chronic or too intense, e.g. from constant trampling or vehicles, ensetittreta
the habitat’s resistance and resilience will be altered.
Surface abrasion H L VH L VL L This habitat is naturally exposed to superficial and shallow abrasion, notably from waves and wind, and the Expert judgement
- characteristic species can easily move around. Resistance of superficial sediments is therefore high. Resilience is
Light sub-surface . X I . L . .
A N H L VH L VL L very high owing to the mobility and short life cycles of the characteristic species. Expert judgement
Physical abrasion
disturbance or Heavy sub-surface Resistance is scored moderate due to the depth of the abrasion, which reaches more buried organisms than
damage abras‘i,on M L VH L L L less deep abrasion pressures. Resilience is very high due to the characteristic species’ mobility and short life Expert judgement
(temporary and/or cycles.
reversible change) Reworking of the The surface of this habitat is naturally and constantly modified by waves and wind. Deep reworking would
., 8 M L VH L L L reach the buried organisms and impact the structure and integrity of the substrate. Resistance is therefore Expert judgement
sediment L . . I . - .
moderate. Resilience is very high due to the mobility and short life cycles of the characteristic species.
Resistance is scored high due to the extreme mobility of the characteristic species. The natural hydrodynamic
conditions allow for the rapid elimination of a sedimentary deposit or pebbles through the action of wind and
waves (very high resilience).
Light d iti H L VH L VL L . . . . . . E tjud t
ight deposition N.B. A change in granulometry can influence the presence of facies with O. bicornis xpert judgemen
A supply of rocky material would lead to a change in habitat because the natural hydrodynamic conditions do
not allow for the rapid removal of the deposit.
Resistance is scored high due to the extreme mobility of the characteristic species. The natural hydrodynamic
conditions allow for the rapid elimination of a sediment deposit through the action of wind and waves (very
-, high resili . .
Heavy deposition H L VH L VL L igh resilience) Expert judgement
N.B. A change in granulometry can influence the presence of the facies O. bicornis
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The mediolittoral zone is very narrow in the Mediterranean. The addition of too much material could result in
elevating the level of the habitat and therefore changing its type in favour of the supralittoral biocenosis.

Hydrological
changes
(temporary and/or
reversible change)

Hydrodynamic

The communities in this habitat are strongly influenced by the sediment's moisture level. A change in exposure
to tides and waves can therefore lead to a change of habitat A decrease in wave energy can result in silting and
therefore lead to a change of habitat. Resilience is scored high.

Expert judgement
changes pertjudg
N.B. A prolonged change could lead to a change of zonation (supralittoral or infralittoral) and therefore of the
corresponding habitat type.
Change in VH VL This biocenosis is naturally exposed to extreme fluctuations in wave energy which leads to a mingling of Expert judgement

suspended solids

sediments. Resistance and resilience are therefore scored high and very high respectively.
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11.3.1. Biocenosis of mediolittoral detritic bottoms

I1.3.1.a. Facies with banks of dead leaves of Posidonia oceanica and other phanerogams
Relationship with other classifications
Category Pressure Resist. | Cl resist. | Resil. | CI Resil. | Sensit. serflit. Evidence base Evidence type
Expert judgement.
Habitat loss N H N H H All marine habitats are.considered to have no resistan.ce to this pressure an.d.to bc.e unabl.e to rec.over from a | Confidence index is Hi.gh due to .the
Physical loss permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. perman.ent nature of impacts arising
from this pressure.
(EEICS Expert judgement
change) Habitat change A change in substratum or a change in biological zone (depth band) would lead to a total loss of the Confidence index i.s High due to the
N H N H H habitat’s characteristics, defined by a detritic substrate in the mediolittoral zone. By definition, this habitat . .
(to another type) . ) permanent nature of impacts arising
cannot recover on a different substratum or at a different depth. .
from this pressure.
Extraction leads to the removal of the organic detritic fraction that nourishes the species characteristic of
this biocenosis, and therefore to the loss of these organisms. Resilience is scored high due to the mobility of | Expert judgement.
Substratum N u u L M L the characteristic species and their short life cycle. Resistance's confidence index is High as
extraction this pressure affects the habitat in-
N.B. The mediolittoral zone is very narrow in the Mediterranean. If the extraction is too deep, there is a risk | depth.
of habitat change in favour of the infralittoral biocenosis.
Compression of coarse sediments does not influence their compactness and therefore does not disturb the
associated species. Resilience is very rapid due to the natural hydrodynamic conditions that regularly stir up
Trampling H L VH L VL L the sediments. Expert judgement
N.B. In the case of chronic or very intense vertical compression, e.g. from constant trampling or vehicles,
resistance and resilience will be altered.
Surface abrasion H L VH L VL L The characteristic species are buried in the sediment and therefore unaffected by surface abrasion. Expert judgement
. Resistance is scored high because shallow abrasion only affects the superficial layer of sediment. The
. Light sub-surface - . L. . . i . . .
Physical abrasion H H VH L VL L characteristic species are buried in the sediment and can move freely within it. Resilience is very high due Expert judgement
disturbance or to natural hydrodynamic conditions and the short life cycles of the characteristic species.
damage e Resistance is scored moderate because deep abrasion can impact species that are buried less deeply.
(temporary brasi M L VH L L L Resilience is very high due to the mobility and short life cycles of characteristic species and the natural Expert judgement
and/or reversible abrasion stirring of sediments through wave energy.
change) This habitat is naturally and regularly transformed by the wind and waves. Resistance of superficial
Rem.lorking of the M L VH L L L sediments is therefore scored modera'.ce. beca.use only.some Fthhe species \.N.ould be affected t.>y a Expert judgement
sediment rearrangement of the substratum. Resilience is very high owing to the mobility and the short life cycles of
the characteristic species.
Light deposition H L VH L VL L The rjatural stirring ca.us‘ed by \{vaves and wind allows for the rapid elimination of light deposits without Expert judgement
altering the characteristic species.
If the hydrodynamic conditions don't allow for the rapid elimination of the deposit but the added material
has the same granulometry as the original substrate, the mobile species can still move within the new layer
of sediment.
Heavy deposition H L VH L VL L N.B. The mediolittoral zone is very narrow in the Mediterranean. The addition of too much material could Expert judgement
result in elevating the habitat’s zone and therefore of habitat change in favour of the supralittoral
biocenosis.
In case of a large addition of material of a different nature than the original substrate, there is a risk of
habitat change.
Hydrological This habitat is naturally exposed to extreme fluctuations in hydrodynamic conditions. A decrease in wave
changes Hvdrodynamic energy leads firstly to reduced inflow of nutrient-rich detritus, and secondly it presents a risk of clogging
(temporary Y Y N L VH L L L due to silting (no resistance). In the case of increased wave energy, there will be a change in Expert judgement
. changes ) R . . . ) . . ) . .
and/or reversible immersion/emersion cycles, which could induce a habitat change in favour of the infralittoral biocenosis.
change) For species with short life cycles, resilience is scored very high for a pressure of short duration.
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N.B. Prolonged pressure can lead to a zonation change (supralittoral or infralittoral) and therefore to the
type of habitat.

Change in
suspended solids

VH

VL

This biocenosis is naturally exposed to extreme fluctuations in wave energy which lead to a mingling of the
substrate (notably during storms). Resistance and resilience are therefore scored high and very high
respectively.

Expert judgement
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11.3.1.a. Facies with banks of dead leaves of Posidonia oceanica and other phanerogams

. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a Confidence index is High due to the
Habitat loss N H N H H R ) e ) ) .
Physical loss permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. permanent nature of impacts
y arising from this pressure.
(EEICS Expert judgement
change) TR e A change in substratum or a change in biological zone (depth band) would lead to a total loss of the habitat’s Co’;fidéncg index i's High due to the
8 N H N H H characteristics, defined by a detritic substrate in the mediolittoral zone. By definition, this habitat cannot .g
another type) i . permanent nature of impacts
recover on a different substratum or at a different depth. . .
arising from this pressure.
The facies consisting of dead seagrass would be destroyed by the removal of the substratum. The time Expert iudgement
needed for the deposition of new seagrass and its stabilization in a banquette is about 5 years. p. ) g. - . .
Substratum N H M L L Resistance's confidence index is
extraction . S High as thi ffects th
X ! N.B. Recovery could take longer if nearby posidonia meadows have been damaged. In the absence of healthy hzljoit:: in_l(sj:rf;sure atects the
seagrass beds nearby, resilience is over 25 years. ptn.
Seagrass banks are highly elastic and resistant to pressure. If altered, resilience is 5 to 10 years.
Tramplin, H L M L L L . . . . . Expert judgement
pling N.B. In the case of chronic or very intense pressure, e.g. from repeated trampling or vehicles, the habitat's pert judg
resistance and resilience will be altered.
Physical Surface abrasion H L VH L VL L Characteristic species are buried in the banks and therefore not affected by surface abrasion. Expert judgement
disZurbance or Sub-surface abrasion removes superficial layers where most of the organic debris that provides a food source
. Light sub-surface L H M L M L for the mobile species, or even the whole bank depending on how thick it is (if the bank is thin, resistance is
abrasion scored as none). Resilience is moderate due to the time it takes for the deposition of new seagrass and its . .
(temporary and/or stabilization Grey literature regarding the
reversible change) ’ resistance: Bensetitti et al., 2004
Heavy sub-surface . . o
rason L H M L M L N.B. Recovery is longer if nearby posidonia meadows are damaged. If there are no healthy seagrass beds
nearby, resilience is over 25 years.
Reworking of the Rearrangement mixes up the layers and therefore destructures the infiltration strip. Resilience is scored .
., N L M L L R . - . Expert judgement
sediment moderate due to the time it takes to replenish and stabilize the seagrass litter.
. » Adding material of any nature alters the structure of the facies without destroying it. Resilience is scored )
Light deposition L L M L M L moderate due to the time it takes to replenish and stabilize the seagrass litter. Expert judgement
Heavy deposition L L M L M L N.B. The addition of too much fine sand could lead to the clogging of the banquette and suffocating the Expert judgement
associated species.
A decrease in wave energy leads to a decrease in provision which can lead to erosion of the infiltration strip
by reducing its natural size. An increase in wave energy leads to a mechanical erosion of the infiltration strip.
Hydrodynamic The facies will not be totally destroyed if the pressure is of short duration and Resilience is estimated at
Hydrological o o L L M L M L v v P Expert judgement
changes about 5 years.
changes
(tempf)rary Lo N.B. Prolonged pressure will lead to a loss of the facies.
reversible change) - — - - - -
Change in This facies is naturally exposed to extreme fluctuations in wave energy, creating a water supply with the
8 . H L VH L VL L amount of suspended solids depending on the mix of sediments. Resistance and resilience are therefore Expert judgement
suspended solids X R )
scored respectively high and very high.
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Category Pressure Resist. | Cl resist. | Resil. | Cl Resil.
Habitat loss N H N H
Physical loss
(permanent
change
ge) Habitat change N H N H
(to another type)
Substra.tum N H M M
extraction
Trampling H M H M
Physical
disturbance or | gy face abrasion N H M M
damage
(temporary .
and/or reversible Light ?ub-surface N H M M
change) abrasion
Heavy sub- ) N H M M
surface abrasion
Re\n.lorklng of the NR NR
sediment
Light deposition M M M M
Heavy deposition N M M M

9¢

. Evidence base Evidence type
sensit. typ
Expert judgement.
H All marine habitats are considered to have no resistance to this pressure and to be unable to recover from | Confidence index is High due to the
a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. permanent nature of impacts arising
from this pressure.
. . . . . Expert judgement.
A change in substratum or in biological zone (depth band) will lead to a total loss of the characteristics of CoFr:fidéncg index is High due to the
H the habitat, defined by a rocky substrate in the mediolittoral zone. By definition, this habitat cannot .g .
: ) permanent nature of impacts arising
recover on a different substratum or at a different depth. .
from this pressure.
Most of this habitat's characteristic species (algae, gastropods, crustaceans, etc.) are sessile and will be lost . . .
X L. . i X X . Grey literature, inference from studies on
if the habitat is exposed to a pressure such as extraction that impacts the integrity of the substratum. Given | . -
L . L R N " L similar habitats and same pressure: Tillin
that these species (i) have short life cycles and a strong ability to recruit and disperse and (ii) the habitat is s
. . et al., 2010 (habitat "High energy
naturally exposed to extreme wave energy, the time needed for recolonization of the exposed substrate by | . .
X . . . L . . intertidal rock, moderate energy, low
M pioneer species and then by the characteristic sessile species is estimated at about 5 years, assuming there energy”)
are mature individuals nearby. Certain mobile species can also migrate if there is a healthy population in gy-
the vicinit Expert judgement.
Y. Resistance's confidence index is High as
. . this pressure affects the habitat in-depth.
N.B. The extraction of too much substrate could lead to a zone change and therefore a habitat change. P P
Certain characteristic species of this habitat are flexible (e.g. algae) or rigid (e.g. molluscs and crustaceans)
and are therefore highly resistant to compression. Nevertheless, if the integrity and functionality are . L
disrupted (e.g. by frequent pressure), resilience is estimated at about 5 years Peer-reviewed publications: Brosnan and
M e ! : Crumrine, 1994
. . . . . Expert judgement
N.B. In the case of chronic pressure, from repeated trampling for instance, the habitat's resistance and pert Judg
resilience will be altered.
Grey literature, inference from studies on
M Most of this habitat’s characteristic species (lichens, gastropods, crustaceans, etc.) are sessile and will be similar habitats and same pressure: Tillin
lost if the habitat is exposed to abrasion. Given that (i) these species have short life cycles and a strong et al., 2010 (habitat "High energy
recruitment and dispersion capacity, and (ii) the habitat is naturally exposed to high wave energy, the time | intertidal rock, moderate energy, low
M needed for characteristic species to recolonize the newly exposed substratum is estimated at around 5 energy")
years. Resilience depends on the presence of a healthy, similar habitat (with mature individuals) in the Expert judgement.
M vicinity. Resistance's confidence index is High as
this pressure affects the habitat in-depth.
This pressure does not concern bedrock substrates
Grey literature, inference from studies on
Most of the sessile epifauna will be crushed by even a small addition of rocky material. Nevertheless, similar habitats and same pressure: Tillin
M extreme wave energy and exposure to natural wind allows for elimination of the deposit, whether it be et al., 2010 (habitat "High energy
sedimentary or rocky. intertidal rock, moderate energy, low
If mature individuals are in the vicinity, resilience is estimated at 2-5 years. energy")
Expert judgement.
Characteristic species would be completely destroyed by crushing, smothering or clogging if too much Grey literature, inference from studies on
M exogenous material is added, whether it be sedimentary or rocky. Nevertheless, in the case of added similar habitats and same pressure: Tillin

sedimentary material, extreme wave energy and exposure to natural wind often allows for the removal of
the deposit.

et al., 2010 (habitat "High energy
intertidal rock, moderate energy, low
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Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic
changes

Change in
suspended solids

NR

NR

NR

In the case of added rocky material, communities will resettle on the bare substratum. Assuming there are
mature individuals in the vicinity, recolonization time for the bare rocky substrate by pioneer species and
then by characteristic species is estimate around 5 years.

N.B. The addition of too much material could result in level and/or substrate change and therefore of
habitat.

energy")
Expert judgement.

This habitat is directly dependent on moisture and is defined by unique hydrodynamic conditions that
differentiate the types of habitats on upper and lower levels. A change in hydrodynamic conditions would
lead to a major loss of this habitat's characteristics (and often to a change in association or facies).
Following this type of change, the zonation of communities that allows for a differentiation between
biocenosis would take over 10 years to re-establish.

N.B. With prolonged pressure, there is a risk of a change in the type of facies or particular associations of
this biocenosis, or even a habitat change in favour of the supralittoral or lower mediolittoral, and possibly
infralittoral.

Grey literature, inference from studies on
similar habitats and same pressure: Tillin
et al., 2010 (habitat "High energy
intertidal rock, moderate energy, low
energy")

Expert judgement.

Permanently non-submerged habitat

LT




Category Pressure Resist. | Cl resist. | Resil. | CI Resil.
Habitat loss N H N H

Physical loss

(permanent

AT Habitat change N H N H
(to another type)
Substratum
extraction N H M M
Trampling H M M M

Physical

disturbance or

damage

. Surface abrasion N H M M

(temporary

and/or

reversible Light sub-surface

change) abrasion N H M M
Heavy sub- ) N H M M
surface abrasion
Re\n.lorklng of the NR NR
sediment
Light deposition M M M M
Heavy N M M M
deposition

8¢

Sensit.

NR

Cl sensit. | Evidence base Evidence type
Expert judgement.
u All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a Confidence index is High due to the
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. permanent nature of impacts arising
from this pressure.
. . . . - Expert judgement.
A change in substratum or in biological zone (depth band) will lead to a total loss of the characteristics of the P X ! g. o
. L R . i~ - . . Confidence index is High due to the
H habitat, which is defined by a rocky substrate in the mediolittoral zone. By definition, this habitat cannot . L.
’ ) permanent nature of impacts arising
recover on a different substratum or at a different depth. .
from this pressure.
. . - ) ) . Grey literature, inference from studies
Most of this habitat’s characteristic species (algae, gastropods, crustaceans, etc.) are sessile and will be lost y . .
. . ) o R X . on similar habitats and same pressure:
along with the substratum. Few mobile species have the possibility to leave. Given that (i) these species have s s
. . . . . . Tillin et al., 2010 (habitat "High energy
short life cycles and a strong capacity to recruit and disperse, and (ii) the habitat is naturally at an extreme . K
X . R . intertidal rock, moderate energy, low
M wave energy, the time needed for the recolonization of the exposed substratum by pioneer species and then energy")
by typical sessile species is estimated at about 5 years, assuming there are mature individuals nearby. Certain ExpeEZjudgement
mobile species will also be able to migrate if a healthy population exists in the vicinity. . - . -
P & Y pop ¥ Resistance's confidence index is High as
. . . R . : this pressure affects the habitat in-
N.B. If too much substrate is extracted, there is a risk of change in zonation and therefore of habitat. deptph
Certain characteristic species of this habitat are flexible (e.g. algae) or rigid (e.g. molluscs and crustaceans)
and are therefore highly resistant to compression. Nevertheless, if the integrity and functionality of the . L
habitat are disrupted (e.g. by frequent pressure), resilience is estimated at about 5 years Peer-reviewed publications: Brosnan
M e ! ’ and Crumrine, 1994
. . . . . Expert judgement
N.B. In the case of chronic pressure, from repeated trampling for instance, the habitat's resistance and pertjudg
resilience will be altered.
Grey literature, inference from studies
. _ . - . . . on similar habitats and same pressure:
M Certain characteristic species of this biocenosis (algae, gastropods, crustaceans, etc.) are sessile and will - L P
) s ) . ; : : Tillin et al., 2010 (habitat "High energy
therefore be totally lost if the habitat is exposed to abrasion pressure. Mobile species will be removed. Given | . X
X X . K . . " X intertidal rock, moderate energy, low
that (i) all these species have short life cycles and a strong capacity to recruit and disperse and (ii) the habitat energy”)
M is naturally exposed to extreme wave energy, the time needed for recolonization of the exposed substratum Ex eszl'ud ement
by pioneer species and then by typical sessile species is estimated at about 5 years, assuming there are p. ! g, - . L
L ] . X R . Lo Resistance's confidence index is High as
mature individuals nearby. Certain mobile species can also migrate if a healthy population is nearby. R S
M this pressure affects the habitat in-
depth.
This pressure does not concern bedrock substrates
Grey literature, inference from studies
Most of the sessile epifauna will be crushed by even a light addition of rocky material. Nevertheless, strong on similar habitats and same pressure:
M hydrodynamics and exposure to natural wind often allows for the deposit to be removed, whether it be Tillin et al., 2010 (habitat "High energy
sedimentary or rocky. intertidal rock, moderate energy, low
If mature individuals are in the vicinity, resilience is estimated at 2-5 years. energy")
Expert judgement.
M Characteristic species would be completely destroyed by crushing, smothering or clogging if too much Grey literature, inference from studies

exogenous material is added, whether it be sedimentary or rocky. Nevertheless, in the case of added

on similar habitats and same pressure:
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Hydrological
changes
(temporary
and/or
reversible
change)

Hydrodynamic
changes

Change in
suspended solids

NR

NR

NR

sediments exposure to strong hydrodynamics and natural wind often allows the deposit to be removed.

If rocky material is added, communities will resettle on bare substrate. Assuming there are mature
individuals in the vicinity, recolonization of bare rocky substrate by pioneer species and then by characteristic
species is estimated at about 5 years.

N.B. The addition of too much material could result in changing the zonation or substratum and therefore
the habitat.

Tillin et al., 2010 (habitat "High energy
intertidal rock, moderate energy, low
energy")

Expert judgement.

This habitat is directly dependent on moisture and is defined by unique hydrodynamic conditions that
differentiate the types of habitats on the upper and lower levels. A change in hydrodynamic conditions would
lead to a major loss of the habitat's characteristics (and often to a change in association or facies). Following
this type of change, the zonation of communities that allows for the differentiation between biocenosis
would take over 10 years to re-establish.

N.B. In the case of prolonged pressure, there is a risk of a change in the type of facies or particular
association of this biocenosis or even a change in habitat in favour of a supralittoral or upper mediolittoral,
even infralittoral zone.

Grey literature, inference from studies
on similar habitats and same pressure:
Tillin et al., 2010 (habitat "High energy
intertidal rock, moderate energy, low
energy")

Expert judgement.

Permanently non-submerged habitat
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11.4.2.a. Association (entablature) with Lithophyllum byssoides (Syn. Lithophyllum lichenoides)

. . . " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
All marine habitats are considered to have no resistance to this pressure and to be unable to recover Expe.rtJudggment.. .
. X ) » R K Confidence index is High due to the
Habitat loss N H N H H from a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is . -
. permanent nature of impacts arising
) described. .
Physical loss from this pressure.
ermanent change . L . . . Expert judgement.
(P ge) . A change in substratum or in biological zone (depth band) will lead to a total loss of the characteristics of P . ! g. -
Habitat change (to 8 . . R - . . i Confidence index is High due to the
N H N H H the habitat, which is defined by a rocky substrate in the mediolittoral zone. By definition, this habitat . .
another type) . . permanent nature of impacts arising
cannot recover on a different substratum or at a different depth. .
from this pressure.
Substratum Extraction would completely destroy the layers of bio-concretion and could touch the solid core. In this Peer-reviewed publications: Laborel,
J—— N H N H H case, corbel recovery takes over a century, when the damage is not irreversible, because thalli grow only | 1987 ; Laborel et al., 1994 ;
2-3 cm per year. Boudouresque, 2004
Compression leads to a notable change in the association by altering the external, living layer of the
corbel. If only the upper layer is altered, and the hardened structure remains intact, and if the pressure . s
ends, resilience is possible at between 5 to 10 years Peer-reviewed publications: Laborel,
Trampling M H M H M H ' P years. 1987 ; Laborel et al,, 1994 ;
B 2004
N.B. In the case of chronic compression, from repeated trampling for instance, the whole structure will oudouresque, 200
be destroyed and resilience will be over a century (very high sensitivity).
.- . , - . Peer-reviewed publications: Laborel,
Surface abrasion M H M H M H Superflqal abra.5|on affects only t.he.corbel s external living layer and Ie.ads to .notable changes in the 1987 ; Laborel et al,, 1994 ;
association, which can recover within 5 to 10 years, once the pressure is alleviated.
Boudouresque, 2004
Shallow sub-surface abrasion would destroy the outer living layer and could touch the inner corbel and
Physical Light sub-surface thereby destroy the entablature completely. Peer-reviewed publications: Laborel,
disturbance or 8 N N H \ H Vv H Resilience depends on the corbel's position relative to the water level. If high (and therefore battered), | 1987 ; Laborel et al., 1994 ;
abrasion X s . - L
damage recovery will be rapid (high resilience; moderate sensitivity). If low (and therefore calm), no resilience Boudouresque, 2004
(temporary and/or will be possible because the corbel will pass into the infralittoral zone (no resilience; high sensitivity).
reversible change) Heavy sub-surface Deep sub-surface abrasion would totally destroy the association by affecting the outer living layer as well | Peer-reviewed publications: Laborel,
abras‘i,on N H N H H as the inner layers of the corbels, including the solid core. In this case, corbel recovery would take 1987 ; Laborel et al., 1994 ;
centuries, when the damage is not irreversible, as thalli only grow about 2-3 cm a year. Boudouresque, 2004
Reworking of the
. B NR NR This pressure does not concern bedrock substrates
sediment
Extreme wave energy and exposure to natural wind usually allows for the deposit to be naturally ) o
eliminated if sedimentary material is added before it smothers or clogs the organisms. Otherwise, there | Peer-reviewed publications: Laborel,
Light deposition N H N H H is clogging and a change of habitat. 1987 ; Laborel et al., 1994 ;
The addition of rocky material would crush and totally destroy the characteristic species. Communities Boudouresque, 2004
would therefore have to resettle on a new, bare substrate. When the damage is not irreversible, corbel
recovery could take centuries. Peer-reviewed publications: Laborel,
Heavy deposition N H N H H 1987 ; Laborel et al., 1994 ;
N.B. The addition of too much material could result in a change of zonation or substrate and therefore a Boudouresque, 2004
habitat change.
Hvdrodynamic Formation of corbels requires extremely stable conditions during multiple centuries. A change in Peer-reviewed publications: Laborel,
Hydrological cr:’an esy N H N H H hydrodynamic conditions would lead to a destruction of the association that would take many decades 1987 ; Laborel et al., 1994 ;
changes . or even centuries to rebuild. Boudouresque, 2004
(temporary and/or Change in The submerged cavities of the association risk being filled by suspension particles. Nevertheless, for a Peer-reviewed publications: Laborel,
reversible change) 8 L H M H M H pressure lasting less than a year, the natural hydrodynamic conditions should allow for recovery in less 1987 ; Laborel et al., 1994 ;

suspended solids

than ten years.

Boudouresque, 2004
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11.4.3. Biocenosis of mediolittoral caves

1.4.3.a. Association with Phymatolithon lenormandii et Hildenbrandia rubra
Relationship with other classifications
. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
Habitat loss N H N H H All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a Confidence index is High due to the
Physical loss permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. permanent nature of impacts arising
Y from this pressure.
(EEICS Expert judgement
change) TR e A change in substratum or in biological zone (depth band) will lead to a total loss of the characteristics of the Co’;fidéncg index i.s High due to the
g N H N H H habitat, which is defined by a rocky substrate in the mediolittoral zone. By definition, this habitat cannot .g -
another type) . . permanent nature of impacts arising
recover on a different substratum or at a different depth. .
from this pressure.
Removal of the substratum, although highly improbable for this hard-to-access habitat, would destroy the Expert iudgement
biocenosis by eliminating the epigeal species. Available data do not allow us to know precisely how this p. ! g, - . -
Substratum . = . . . _ . . . Resistance's confidence index is High
N N H M L L biocenosis's resilience to this type of pressure. Given that the characteristic species are pioneer species and . L
extraction . . . . . . as this pressure affects the habitat in-
the habitat is exposed to agitated hydrodynamic conditions, the time needed to recolonize the bare substrate denth
is estimated at 2 to 10 years. pth.
The characteristic species of this biocenosis are encrusting and therefore extremely resistant to compression.
AT H L M L L L Neygrthelfess, ifthe integrity and functionality of the habitat are disrupted (e.g. by frequent pressure), Expert judgement
resilience is estimated at about 5 years.
N.B. Chronic pressure reduces the habitat's resistance and resilience.
The characteristic species of this biocenosis are encrusting and therefore very resistant to a superficial
) Surface abrasion H L M L L L abrasion. Nev.e.rthele.ss, if.the integrity and the functionality of the habitat are disturbed (e.g. by frequent Expert judgement
Physical pressure), resilience is estimated at about 5 years.
disturbance or N.B. Chronic pressure could reduce the habitat's resistance and resilience.
damage Light sub-surface Penetration and abrasion of the substra.te would destroy the biocenosis, which is do.minatfzle by specie.s living Expert judgement.
(temporary . N H M L L on the surface of the substrate. The available data do not allow us to know the precise resilience of this . ; . . o
. abrasion . Rk - A . . . . o Resistance's confidence index is High
and/or reversible habitat to this pressure. If the characteristic species of the biocenosis are pioneer species and the habitat is . o
. . . . o as this pressure affects the habitat in-
change) Heavy sub-surface N H M L L exposed to agitated hydrodynamic conditions, the time needed for the recolonization of the exposed denth
abrasion substrate is estimated at 2 to 10 years. pth.
Reworking of the .
e“.’ At NR NR NR This pressure does not concern bedrock substrates
sediment
The strong hydrodynamics and natural exposure to winds characteristic of the biocenosis in the mediolittoral
Light deposition L L M L M L zone allow for the rapid removal of a sedimentary deposit before it is able to smother or clog the epifauna. Expert judgement
If bare rocky material is added, resistance is scored low. Available data do not allow us to know the precise
time necessary for the establishment of characteristic species. Given that the species of this biocenosis are
pioneer species and the habitat is exposed to hydrodynamic agitation, the time needed to colonize the
Heavy deposition L L M L M L substrate is estimated at 2 to 10 years. Expert judgement
N.B. The addition of too much material could result in a change of zonation or substrate and therefore a
habitat change.
This biocenosis is defined by unique hydrodynamic conditions that differentiate it from other biocenoses on
upper or lower levels. A short-term change in hydrodynamic conditions would lead to a major loss of the
Hvdrological habitat's characteristics (low resistance). Available data do not allow us to know the precise Resilience for this
Y 8 Hydrodynamic biocenosis with regard to this type of pressure. Given that the characteristic species of this biocenosis are R
changes L L M L M L . . o . R e . Expert judgement
changes pioneer species and the habitat is exposed to agitated hydrodynamic conditions, the time needed for the
(temporary o ) .
By ibl recolonization of the bare substrate is estimated at 2 to 10 years.
ilr:ano;) reversivle N.B. Prolonged pressure could lead to a change in zonation (supralittoral or infralittoral) and therefore in the
g type of habitat.
Change in
g NR NR NR Permanently non-submerged habitat

suspended solids
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11l.1.1. Euryhaline and eurythermal lagoon biocenosis

12 associations et 4 facies

Relationship with other classifications

. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a Confidence index is High due to
Habitat loss N H N H H . . e . . .
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. the permanent nature of impacts
arising from this pressure.
Physical loss A change in biological zone (depth band) would lead to a total loss of the characteristics of the habitat, which is
(permanent defined by the infralittoral zone. By definition, this habitat could not recover at a different depth (no resistance, A .
L R s Directly relevant grey literature:
change) 5 no resilience; very high sensitivity). -
Habitat change K L . - . . Bensetitti et al., 2007 ; PNUE-
\" H Vv H Vv H However, this habitat is highly resistant and resilient to changes in substratum that replace one particular
(to another type) L . ) - L s PAM-CAR/ASP, 2007
association or facies by another but that do not modify the biocenosis itself (very low sensitivity). .
Expert judgement
N.B. A change in substrate can lead to a loss of one facies or association in favour of another.
Grey literature, inference from
Extraction would destroy the habitat by removing the substratum and associated species, mainly epigeal or studies on similar habitats and
shallowly buried species (e.g. phanerogams, algae, bivalve molluscs). The time needed for sediment renewal and same pressure: Tillin et al., 2010
stabilization and for recolonization by species characteristic of the biocenosis (short life cycles), once the pressure | (habitat "Saline lagoons")
Substratum . R . . . . . . )
extraction N H H H M H is alleviated or reduced, is estimated at less than 2 years. It depends on whether there is a healthy biocenosis in Directly relevant grey literature:
the vicinity from which to repopulate. Bensetitti et al., 2007 ; PNUE-
PAM-CAR/ASP, 2007
N.B. Resilience for some species, such as the Mytilidae, can be longer than for others. Peer-reviewed publication: Chessa
etal., 2007
Vertical compression would lead to a notable degradation of the habitat by damaging the typical epigeal or
shallowly buried species (e.g. phaneograms, algae, bivalve molluscs) without risking a change in habitat type. The | Directly relevant grey literature:
Tramplin M H H H L H time needed for the characteristic species of the biocenosis (short life cycles) to recolonize, once the pressure is Bensetitti et al., 2007 ; PNUE-
pling alleviated or reduced, is estimated to be at least 2 years. PAM-CAR/ASP, 2007
Expert judgement
N.B. Resilience for some species, such as the Mytilidae, can be longer than for others.
Physical Grey literature, inference from
disturbance or . . X . . . studies on similar habitats and
Surface abrasion would lead to severe degradation of the habitat by damaging characteristic species, mostly -
damage . . . R ) . same pressure: Tillin et al., 2010
epigeal or shallow buried species (e.g. phanerogams, algae, bivalve molluscs) (low resistance). The time needed el N
(temporary . X L . . R . . (habitat "Saline lagoons")
. . for characteristic species of this biocenosis (short life cycles) to recolonize, once the pressure is alleviated or . .
and/or reversible | Surface abrasion L H H H M H reduced. is estimated at less than 2 vears Directly relevant grey literature:
change) ! ¥ ! Bensetitti et al., 2007 ; PNUE-
- . - PAM-CAR/ASP, 2007
N.B. Resilience for some species, such as the Mytilidae, can be longer than for others. . / L
Peer-reviewed publication: Chessa
etal., 2007
Grey literature, inference from
. studies on similar habitats and
Light sub-surface N H H H M H Sub-surface abrasion would destroy the biocenosis by destabilizing the substrate and its stratification, and a loss <ame pressure: Tillin et al.. 2010
abrasion of characteristic species, mostly epigeal or shallowly buried (e.g. phanerogams, algae, bivalve molluscs). The time , P e o
. - o L : L . . (habitat "Saline lagoons")
needed for the sediment to stabilize and for recolonization by the characteristic species of this biocenosis (species . )
with short life cycles) once the pressure is alleviated or reduced, is estimated at less than 2 years Directly relevant grey literature:
Y P ' years. Bensetitti et al., 2007 ; PNUE-
Heavy sub-surface . . . - - . . PAM-CAR/ASP, 2007
y. N H H H M H N.B. Certain species, like the Mytilidae, can have a longer resilience period than other species. ,/ ! .
abrasion Peer-reviewed publication: Chessa
etal., 2007
Reworking of the Reorganization of the substrate would lead to a destabilization of its stratification and a loss of typical epigeal Directly relevant grey literature:
g N H H H M H species. The time needed for the sediment's stabilization and recolonization by characteristic species of this Bensetitti et al., 2007 ; PNUE-

sediment

biocenosis (with short life cycles), once the pressure is alleviated or reduced, is estimated at less than 2 years.

PAM-CAR/ASP, 2007
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N.B. Resilience for some species, such as the Mytilidae, can be longer than for others

Peer-reviewed publication: Chessa
etal., 2007

Most of the characteristic species here are highly resistant to light additions of sedimentary material, thanks to
their mobility or their height above the substrate.

N.B. The facies with Ficopomatus enigmaticus (l11.1.1.m) would be completely destroyed due to the small size of

Grey literature, inference from
studies on similar habitats and
same pressure: Tillin et al., 2010
(habitat "Saline lagoons")

Hydrological
changes
(temporary
and/or reversible
change)

Light deposition VH VL the characteristic species (no resistance). The time needed for this species to recolonize is estimated at less than Directly relevant grey literature:
two years if there is a healthy facies is in the vicinity (high resilience; moderate sensitivity). A changein Bensetitti et al., 2007 ; PNUE-
granulometry could favour one facies or the other or particular associations within this biocenosis. PAM-CAR/ASP, 2007
Due to the lagoon's naturally hydrodynamics, added material of a different nature than the original substrate Peer-reviewed publication: Chessa
won't be eliminated. etal., 2007
The characteristic species have a low resistance to the heavy addition of sedimentary material. The time needed
for recolonization of the substrate by these species (short life cycles), once the pressure is alleviated or reduced, is | Grey literature, inference from
estimated at less than 2 years. studies on similar habitats and
same pressure: Tillin et al., 2010
N.B. The facies with Ficopomatus enigmaticus (111.1.1.m) would be completely destroyed due to the small size of (habitat "Saline lagoons")
Heavy deposition H M the characteristic species (no resistance). The time needed for this species to recolonize is estimated at less than Directly relevant grey literature:
two years if there is a healthy facies in the vicinity (high resilience; moderate sensitivity). A changein Bensetitti et al., 2007 ; PNUE-
granulometry could favour one facies or another or particular associations within this biocenosis. PAM-CAR/ASP, 2007
Peer-reviewed publication: Chessa
If material of a different nature than the original substrate is added, the deposit won't be eliminated, given the etal., 2007
lagoon's naturally low wave energy.
Reduced hydrodynamics would lead to a lack of water renewal and to dystrophy. Drastically increased
e hydrodynémics would lead to a change of h?bitat in favour of a fully marine habitat (lack of provision in fresh DirectIY r.elevant grey literature:
T H M water) or in favour of a fully freshwater habitat (lack of salt water). Bensetitti et al., 2007 ; PNUE-
Resilience is estimated at less than 2 years (except in the case of habitat change for which resilience is over 25 PAM-CAR/ASP, 2007
years).
Expert judgement
Grey literature, inference from
CHan e Anincrease in the sediment or in the load of organic matter would lead to a major degradation of the biocenosis studies on similar habitats and
H M by reducing the amount of light and killing typical photosynthetic species, and/or by clogging filter-feeders. same pressure: Tillin et al., 2010

suspended solids

Resilience is estimated at less than 2 years.

(habitat "Saline lagoons")
Peer-reviewed publication:
Garrido et al., 2013
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111.2.1. Biocenosis of fine sands in very shallow waters

1.2.1.a Facies with Lentidium mediterraneum
Relationship with other classifications
. . . " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a | Confidence index is High due to the
Habitat loss N H N H H . . e ) . .
Physical loss permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. permanent nature of impacts
y arising from this pressure.
(EEICS Expert judgement
change) Habitat change (to A change in substratum or a change in biological zone (depth band) will lead to a total loss of the Co’;fidéncg index i.s High due to the
8 N H N H H characteristics of the habitat, which is defined by a fine sand substrate in the infralittoral zone. By .g
another type) . R . . R permanent nature of impacts
definition, this habitat cannot recover on a different substratum or at a different depth. L. )
arising from this pressure.
Removal of substrate would destroy the habitat by eliminating characteristic species (annelids, bivalves, .
. ] Expert judgement.
Substratum crustaceans, etc.) living buried or on the bottom. Resistance's confidence index is
N N H H L M L Given that the habitat is exposed to extreme natural wave action, the time needed for renewal of bare . .
extraction . . . . R . High as this pressure affects the
substrate is estimated at 1 to 2 years. Resilience can be longer if the hydrodynamic and meteorological o
L \ . . habitat in-depth.
conditions don't provide enough sediment.
Compression can change the sediment compactness. As the characteristic species are very mobile and able
to bury themselves in the substrate, resistance is therefore considered moderate. Resilience is estimated at . .
. . . . . . X Grey literature regarding the
Trampling M H VH L L L less than a year due to the action of waves (especially during storms), which stir up the sediment. . .
. . . K . resistance: Bensetitti et al., 2004
N.B. In the case of chronic or very intense subsidence pressure, e.g. from repeated trampling or motorized
vehicles, the habitat's resistance and resilience will be altered.
The characteristic species of this biocenosis are buried and mobile and therefore not affected by superficial
Surface abrasion H L VH L VL L abra-5|0n. Regstan@ is scored high and resilience very high due to the short life §ycles of characteristic Expert judgement
Physical species, their mobility, and extreme wave energy that allows for the surface sediment to be renewed
. ysica rapidly.
disturbance or — - — - -
. The characteristic species of this biocenosis are mobile and able to leave or to bury themselves deeper.
damage Light sub-surface R . X . . . . . . .
. H L VH L VL L Resistance is scored high and resilience very high due to the short life cycles of the species, their mobility, Expert judgement
(temporary and/or | abrasion R R .
. and the extreme natural wave energy that allows for the quick replenishment of surface sediment.
reversible change) - — - —— — — - - -
Certain characteristic species of this biocenosis will be eliminated by deep abrasion. Resistance is therefore
Heavy sub-surface . . . . o . . .
abrasion M L VH L L L scored moderate. Resilience is scored very high due to the short life cycle of characteristic species, their Expert judgement
mobility, and extreme natural wave energy that stirs the sediment.
Reworking of the H H VH L VL L This habitat is located in the beach's maximum wave energy zone and is therefore naturally exposed to Grey literature regarding the
sediment extreme redistribution (particularly during storms), when organisms either bury themselves or leave. resistance: Bensetitti et al., 2004
On one hand, this habitat is characterized by its mobile species that can move up to the deposited layer of
. . sediment and on the other hand by extreme wave energy that allows for the quick removal of exogenous
Light deposition H L VH L VL L material. Resistance is scored high and resilience very high.
N.B. Careful attention must be paid to the level of the habitat on a local scale and the quantity of added Expert iudgement
material. If the habitat is shallow and/or if a large quantity of material is deposited, there is a risk of a pertjudg
» change in zonation of the mediolittoral zone and therefore a change in the habitat type.
Heavy deposition H L VH L VL L If a large amount of material that is not of the same nature as the original substrate is added, there is a risk
of habitat change since the substrate will be altered.
This habitat features strong hydrodynamics. Its latitudinal extent is directly linked to the local
. . hydrodynamics. Resistance is scored moderate for a short change in hydrodynamic conditions, which would
Hydrological Hydrodynamic . . L . . ) . .
M H H L L L affect certain species of this biocenosis. Resilience is estimated at between 1 and 2 years. Expert judgement
changes changes Lo . . X .
N.B. A prolonged reduction in hydrodynamics would lead to a calm environment, which would effectively
(temporary and/or . A ) e
) modify the biocenosis through silting.
reversible change) Change in This habitat is naturally stirred and exposed to extreme fluctuations in turbidity. Resistance is therefore
8 H L VH L VL L v P v Expert judgement

suspended solids

scored high and resilience is very high.
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111.2.2. Biocenosis of well-sorted fine sands

.2.2.a. Association with Cymodocea nodosa on well-sorted fine sands
Relationship with other classifications
. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
Confid index is High d
3 All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a onfidence Index is High due
Habitat loss N H N H H R . - . . . to the permanent nature of
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. . . .
. impacts arising from this
Physical loss
pressure.
(permanent -
e Expert judgement.
Habitat change A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the Confidence index is High due
8 N H N H H characteristics of the habitat, which is defined by a fine sand substrate in the infralittoral zone. By definition, this to the permanent nature of
(to another type) . . . . - .
habitat cannot recover on a different substratum or at a different depth. impacts arising from this
pressure.
Grey literature regarding the
. R . . . . ili B titti et al.,
Removal of the substrate would severely degrade the habitat by eliminating characteristic species of this biocenosis ;%s(;;ence ensetittieta
Substratum N H H M M M (annelids, crustaceans, bivalves, echinoderms, etc.) that live on the substrate or shallowly buried. During periods of
extraction strong hydrodynamic activity, notably during storms, the depth of the substrate can change naturally by as much as . , .
L . . Resistance's confidence
several meters. Resilience is therefore scored high. . o .
index is High as this pressure
affects the habitat in-depth.
3 The habitat's altitudinal position and hydrodynamic conditions don't expose it to activities that would cause
Trampling NR NR NR K . P . . .y v P
compression (trampling, engines, fishing traps, etc.).
Surface abrasion H L VH L VL L The characteristic species of this biocenosis are buried and therefore unaffected by superficial abrasion. Expert judgement
Light sub-surface Sub-surface abrasion disturbs shallowly buried species, but not all the characteristic species, as some are buried
a:rasion M L H L L L deeper than 5 cm. Resilience is scored high because the characteristic species are mobile and therefore able to Expert judgement
recolonize the affected substrate from unaffected zones.
Grey literature regarding the
resilience: Bensetitti et al.,
. Deep abrasion affects the integrity of the substrate as well as the characteristic species, including those buried 2004
Physical Heavy sub-surface . . . L .
. 3 N H H M M M deepest. During periods of strong hydrodynamic activity, notably during storms, the substrate can be reworked by as
disturbance or abrasion R . . . : \ :
damage much as several meters in depth. Resilience is therefore scored high. Resistance's confidence
T gorar index is High as this pressure
P Y . affects the habitat in-depth.
and/or reversible - -
Grey literature regarding the
change) I e
resilience: Bensetitti et al.,
Reworking of the As with heavy sub-surface abrasion, this pressure affects the integrity of the substrate as well as the characteristic 2004
sedimentg N H H M M M species, including those buried deepest. During periods of strong hydrodynamic activity, notably during storms, the
substrate can be reworked by as much as meters in depth. Resilience is therefore scored high. Resistance's confidence
index is High as this pressure
affects the habitat in-depth.
In the case of the added sedimentary material: The addition of less than 5 cm of well-sorted sand (or sedimentary
substrate) would not lead to a notable change in the biocenosis since the characteristic species are mobile and able to
move back to the surface of the deposited sediment. Resilience is high due to the natural hydrodynamic conditions Grey literature regarding the
that allow for the rapid elimination of such a deposit. (High resistance, high resilience; low sensitivit: resilience: Bensetitti et al.,
Light deposition \% L \% M Vv L P P (Hig g v) 2004
In the case of added rocky material: a light addition would compress the substrate and compact the sediment, which | Expert judgement
would affect the mobile species buried within. The natural hydrodynamic condition should allow for removal of the
deposit within 1 to 2 years (low resistance, high resilience; moderate sensitivity)
e e on H L H M L L The addition of a large amount of well-sorted sands (or sedimentary substrate) would not lead to a notable change in | Grey literature regarding the

the biocenosis since the characteristic species are mobile and able to move back to the surface of the deposit.

resilience: Bensetitti et al.,
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Resilience is high owing to the natural hydrodynamic conditions, which allow for the rapid elimination of such a
deposit.

If too much is added, there is a risk of habitat change.

N.B. A large amount of added rocky material cannot be eliminated by wave energy and would lead to a change in
habitat type.

2004
Expert judgement

Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic

This habitat is naturally exposed to fluctuations in wave energy, in particular due to seasonal cycles of storms.
Resistance is scored moderate because certain characteristic species can be disturbed. A decrease in wave action can
lead to silting, while an increase can impoverish the biocenosis (particularly by eliminating the superficial organic film
that is used as a source of nourishment). Resilience is scored high.

Directly relevant grey
literature: Bensetitti et al.,

H L
changes 2004 ; PNUE-PAM-CAR/ASP,
N.B. In the case of prolonged wave action, the risk of disturbance is associated with the disturbance of the natural 2007
erosion/sedimentation cycle. A prolonged change in wave energy can also modify the granulometry of the substrate
and lead to a in a change of habitat.
Change in VH VL This habitat is generally scored as resistant and resilient to an increase in particle load since the characteristic species Expert judgement

suspended solids

are buried and the sediment is stirred regularly.
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111.2.2.a. Association with Cymodocea nodosa on well-sorted fine sands

. Cl " . . a . .
Category Pressure Resist. ) Resil. | ClResil. | Sensit. . Evidence base Evidence type
resist. sensit.
Expert judgement.
. . . . . Confidence index is High
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a permanent
Habitat loss N H N H H ) ; e . ) due to the permanent
loss of habitat to land or a freshwater habitat, although no specific evidence is described. . -
. nature of impacts arising
Physical loss i
from this pressure.
(permanent .
T Expert judgement.
Habitat change (to A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the characteristics of | Confidence index is High
. e)g N H N H H the habitat, which is defined by a fine sand substrate in the infralittoral zone. By definition, this habitat cannot recover on | due to the permanent
il a different substratum or at a different depth. nature of impacts arising
from this pressure.
Substratum Extraction would destroy the association by removing the substrate along with the characteristic species. Resilience is Peer-reviewed
extraction N H M H H estimated at 5 to 10 years, assuming that there are other healthy herbariums in the vicinity to provide propagules, pollen, | publication: Cancemi et
or seeds, or that the existing rhizomes of the herbarium are not completely destroyed by extraction. al., 2002
TG NR NR NR The al.titL.JdinaI position and hydrodynamics of this biocenosis don't expose it to activities that cause vertical compression
(e.g. fishing traps)
Resistance is scored as none since the superficial abrasion would destroy the leaves as well as the rhizomes at the surface | Peer-reviewed
Surface abrasion N H M H H of the substrate (not anchored in the sediment) and the epifauna. If there other healthy individuals in the vicinity from publication: Cancemi et
which to regenerate the meadow, resilience for the upper part of the association is estimated at 2 to 5 years. al., 2002
. Peer-reviewed
. Lieht f»ub-surface N M M M M . . . . . L publication: Cancemi et
Physical abrasion Resistance is scored as none since sub-surface abrasion would destroy the association by eliminating Cymodocea leaves al. 2002
disturbance or and rhizomes and associated species, whether they be epigeal or buried. Resilience is the same as for the extraction > -
damage Heavy sub-surface pressure (5 to 10 years) and depends on the presence of a healthy meadow nearby. Peer.—rev.lewed .
) N M M M M publication: Cancemi et
(temporary abrasion
. al., 2002
and/or reversible b - r
change) Reworking of the Like with heavy sub-surface abrasion, this pressure disturbs the integrity of the substrate as well as all the characteristic eer.-rev.lewe .
. N M M M M S ! . publication: Cancemi et
sediment species, including those that are buried deepest.
al., 2002
The addition of less than 5 cm of sedimentary material won't have a notable effect on the association. Resilience is scored .
. . . . . Peer-reviewed
Light deposition H M H M L M high due to the natural hydrodynamic conditions, which allow for the removal of small deposits. ublication: Cancemi et
& P N.B. The addition of rocky material would crush the leaves and associated epifauna and destroy the biocenosis, and SI 2002 '
would not necessarily be removed through hydrodynamics. M
A large amount of added sedimentary material would smother the characteristic species. .
L . . . . Peer-reviewed
" Resilience is estimated at 5 to 10 years, assuming there are other healthy meadows nearby to provide propagules, pollen L .
Heavy deposition N M M M M - publication: Cancemi et
and seeds to regenerate the association. al.. 2002
N.B. The addition of rocky material would lead to a change in habitat type. i
This habitat is naturally exposed to hydrodynamic fluctuations, in particular due to seasonal cycles of storms.
Resistance is therefore scored moderate, since the association is sensitive to desalination which can be caused by a
Hvdrodynamic change in hydrodynamics. Less water movement could lead to silting whereas an increase could alter the meadow. Peer-reviewed
cf:’an esy M M M M L M Resilience is scored high for a pressure of short duration. publication: Cancemi et
Hydrological 8 N.B. In case of a prolonged hydrodynamic change, the risk is linked to the disruption of the natural erosion/sedimentation | al., 2002
changes cycle. A prolonged change could also lead to a change in the granulometry of the substrate and therefore to ain a change
(temporary of habitat.
and/or reversible Resistance is scored moderate since C. nodosa lives at different depths and is little affected by changes in turbidity.
change) However, certain associated species can be affected by clogging of their respiratory or feeding organs. The association's Peer-reviewed
Change in M M VH M L M vitality is diminished if the water is not very clear. Given that this species has deciduous leaves and is an annual plant, publication: Cancemi et

suspended solids

resilience is considered very high in cases where pressure lasts less than a year.
N.B. In case of prolonged modification, there's a risk of altering photosynthesis and clogging the associated filter-feeders
and suspension-feeders, and therefore of losing the association.

al., 2002
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111.2.3. Biocenosis of superficial muddy sands in sheltered waters

1.2.3.a. Association with Cymodocea nodosa, Zostera noltei, Caulerpa prolifera and Caulerpa ollivieri
11.2.3.b Facies with Pestarella tyrrhena and Bornia sebetia (Syn. Kellia corbuloides)
1.2.3.c. Facies with fresh water resurgences with Cerastoderma glaucum and Cyathura carinata
111.2.3.d. Facies with Loripes lucinalis and Tapes spp.
Relationship with other classifications
Category Pressure Resist. | Cl resist. | Resil. | CI Resil. | Sensit. serflsit. Evidence base Evidence type
Expert judgement.
All marine habitats are considered to have no resistance to this pressure and to be unable to recover Confidence index is High
Habitat loss N H N H H from a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is due to the permanent
Physical loss described. nature 91‘ impacts arising
(permanent from thls pressure.
change) . N EXpe.r tJUdg?me"tf .
A change in substratum or a change in biological zone (depth band) would lead to a complete loss of Confidence index is High
Habitat change (to another type) N H N H H the characteristics of the habitat, which is defined by a muddy-sandy substrate in the infralittoral zone. | due to the permanent
By definition, this habitat cannot recover on a different substratum or at a different depth. nature of impacts arising
from this pressure.
Grey literature relevant to
Extraction would destroy the habitat by removing the substrate along with the characteristic species, the habitat: Bensetitti et
mainly epigeal or shallowly buried species (e.g. phanerogams, algae, bivalve molluscs). Once the al., 2007; PNUE-PAM-
pressure is alleviated or reduced, the time needed to renew and stabilize sediment and for CAR/ASP, 2007
Substratum extraction N H H M M M recolonization by the characteristic species of this biocenosis (short life cycles) is estimated at less than
2 years. It depends on the proximity of a healthy biocenosis that can contribute individuals. Resistance's confidence
index is High as this
N.B. This habitat is shallow. Extraction could change the habitat type. pressure affects the
habitat in-depth.
Vertical compression would lead to a notable degradation of the habitat by damaging the typical Grey literature relevant to
Tl M M H M L M epigeal or shallowly buried species (e.g. phaneograms, algae, bivalve molluscs) without risking a change | the habitat: Bensetitti et
of habitat. The time needed for the characteristic species of the biocenosis (short life cycles) to al., 2007 ; PNUE-PAM-
recolonize, once the pressure is alleviated or reduced, is estimated to be at least 2 years. CAR/ASP, 2007
i Surface abrasion would lead to the severe degradation of the habitat by damaging characteristic Grey literature relevant to
P.hysu:al surf brasi species, mostly epigeal or shallowly buried (e.g. phanerogams, algae, bivalve molluscs) (low resistance). | the habitat: Bensetitti et
::tr:xar::nce or uriace abrasion L M H M M M The time needed for these species (short life cycles) to recolonize, once the pressure is alleviated or al., 2007 ; PNUE-PAM-
T reduced, is estimated at less than 2 years. CAR/ASP, 2007
andjor . . Sub-surface abrasion would destroy the biocenosis by destabilizing the substrate and its stratification, Grev literature relevant to
) Light sub-surface abrasion N M M M M M and the loss of the characteristic species, mostly epigeal or shallowly buried (e.g. phanerogams, algae, yine o
reversible . . . . . the habitat: Bensetitti et
S blva!\{e molluscs). Once t'he pressure is aIIewatec# o.r reduc.ed, the .tlm.e needgd for sgdlmgnt ' al,, 2007 ; PNUE-PAM-
Heavy sub-surface abrasion N M H M M M stabilization and recolonization by the characteristic species of this biocenosis (species with short life CAR/ASP, 2007
cycles) is estimated at less than 2 years. !
Rearrangement of the substrate would lead to a destabilization of its stratification and a loss of typical | Grey literature relevant to
. " epigeal species. The time needed for the sediment's stabilization and recolonization by characteristic the habitat: Bensetitti et
T 1 e N M H M M M species of this biocenosis (with short life cycles), once the pressure is alleviated or reduced, is al., 2007 ; PNUE-PAM-
estimated at less than 2 years. CAR/ASP, 2007
Most of the characteristic species have a high resistance to a light addition of sedimentary material due
to their mobility or their height above the substrate.
This habitat is good at withstanding the addition of fine sand. Grey literature relevant to
EREnEsan H M H M L M the habitat: Bensetitti et

N.B. The addition of material with a different granulometry can influence the presence of one facies or
another and particular associations of the biocenosis.

N.B. With the addition of material of a different nature than the original substrate, there is a risk of

al., 2007 ; PNUE-PAM-
CAR/ASP, 2007
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habitat change due to the naturally weak hydrodynamics, which doesn't allow for the removal of the
deposited material.

Heavy deposition

The characteristic species have a low resistance to a large addition of sedimentary material. Once the
pressure is alleviated or reduced, the time needed for recolonization of the substrate by the
characteristic species of the biocenosis (short life cycles), is estimated at less than 2 years.

N.B. The addition of material that has a different granulometry can influence the presence of one facies
or another and particular associations of this biocenosis.

N.B. If added material is of a different nature than the original substrate, there is a risk of habitat
change due to the naturally weak hydrodynamics, which doesn't allow for the removal of the deposited
material.

Grey literature relevant to
the habitat: Bensetitti et
al., 2007 ; PNUE-PAM-
CAR/ASP, 2007

Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic changes

The habitat has a low resistance to changes in wave energy, which particularly influences the presence
of one or the other facies and particular associations of this biocenosis.
Resilience is estimated at less than 2 years.

N.B. In the case of a prolonged change in wave energy, there is a risk of a change in habitat

Grey literature relevant to
the habitat: Bensetitti et
al., 2007 ; PNUE-PAM-
CAR/ASP, 2007

Change in suspended solids

An increased load of sediment or organic matter would lead to severe degradation of the biocenosis by
decreasing the amount of light and killing off the typical photosynthetic species, and/or by clogging
filter-feeders. Resilience is estimated at less than 2 years.

Grey literature relevant to
the habitat: Bensetitti et
al., 2007 ; PNUE-PAM-
CAR/ASP, 2007
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111.3.1. Biocenosis of coarse sands and fine gravels mixed by the waves

I.3.1.a. Association with rhodolithes on coarse sands and fine gravels mixed by the waves (Lithophyllum dentatum, Lithophyllum racemus, Lithophyllum incrustans)
Relationship with other classifications
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. | Cl sensit. | Evidence base Evidence type
Expert judgement.
Confidence index is High due to
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a : incex 1s High du
Habitat loss N H N H H : ) e ) ) the permanent nature of
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. . . )
. impacts arising from this
Physical loss
pressure.
(permanent -
T Expert judgement.
Habitat change A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the Confidence index is High due to
[ tg . N H N H H characteristics of the habitat, which is defined by a coarse sand and gravel substrate in the infralittoral zone. By the permanent nature of
e definition, this habitat cannot recover on a different substratum or at a different depth. impacts arising from this
pressure.
Grey literature relevant to the
L. . . . . habitat: Bensetitti et al., 2007;
This biocenosis does not exceed a few decimetres in depth, so the removal of substrate would destroy the habitat.
. . R L . . . PNUE-PAM-CAR/ASP, 2007
Substratum N u M M M The time needed for the renewal of sediment and recolonization by the characteristic species of the biocenosis is
extraction estimated at 2 to 5 years. It depends on the proximity of a healthy biocenosis that can provide individuals (larvae, . , . . .
juveniles or adults) Resistance's confidence index is
] ' High as this pressure affects the
habitat in-depth.
Coarse sand and gravel are not easily compacted. Resistance is therefore scored high. This habitat is located in zones Grey literature relevant to the
Eanelne H M VH M vt M where the naturagll strong hydrod r:/amic thivit ) allows for rapid recovery throu, Ethe stirring of sediment habitat: Bensetitti et al, 2007 ;
y strong hyerody Y P y throug & : PNUE-PAM-CAR/ASP, 2007
. o . . S . . Grey literature relevant to the
Surface abrasion H M VH M VL M ::: :ia l;ltra;ts;lsi:r)]ccaetf;:lslz z:;iiavrgs:zstizi hydrodynamic activity is naturally strong. It therefore has high resistance habitat: Bensetitti et al,, 2007 ;
& P : PNUE-PAM-CAR/ASP, 2007
: ~ This biocenosis is characterized by infauna with low resistance to sub-surface disturbance. Resilience is estimated at
Light sub-surface
Physical ABrasion N-L L M L M-H L 2-5 years due to the short lifespans of the characteristic species, i.e. ephemeral fauna (moderate sensitivity).
dis":urbance or Expert judgement
Heavy sub- N-L L M L M-H L The case of rhodolith associations on SGBV (l11.3.1.a.): Rhodoliths are a fragile species (no resistance) but with
damage : - H X R o . .
T surface abrasion relatively short life cycles (moderate resilience, high sensitivity).
and/zr Y Reworking of the This habitat is located in zones where the wave energy is naturally very extreme and is therefore naturally mixed
reversible sedimentg L L M L M L around on the surface. However, a deep reorganization would disturb the buried species and the structure of the Expert judgement
Er— substrate. As for the sub-surface abrasion, resistance is scored low and the resilience is moderate.
This habitat is naturally stirred by it hydrodynamics, so an addition of material of the same nature as the original
substrate will be rapidly removed.
Grey literature relevant to the
Light deposition H M M M VL M N.B. The addition of material of a different nature could lead to a change in habitat type. This habitat cannot habitat: Bensetitti et al., 2007 ;
withstand the least amount of silting. Fine sediment would clog the habitat's interstices and biocenosis and smother | PNUE-PAM-CAR/ASP, 2007
the organisms.
If too much material is added, the communities will be crushed.
Resilience to a large amount of added material that would smother the present communities is low. If too much
material is added, there will be a risk of a change in zonation and therefore of habitat, since this habitat is shallow.
Resilience is considered to be low; nevertheless it depends on the ability of the local hydrodynamics to eliminate the .
Heav deposit Grey literature relevant to the
i L M L M M posit. habitat: Bensetitti et al., 2007 ;
deposition PNUE-PAM-CAR/ASP, 2007
N.B. The addition of material of a different nature than the original substrate will lead to a change of habitat, since !
this habitat cannot withstand the least amount of silting. If the added material is too heavy, the communities will be
crushed.
Hydrological Hydrodynamic L L VH L L L ThIS‘ habltat‘ is naturally exposed to sFrong wave action and cannot W|thsjcand the least amount of silting. o Expert judgement
changes changes Resistance is therefore scored low with regard to changes of short duration because even a temporary reduction in
N
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(temporary
and/or
reversible
change)

wave action would lead to an increase in fine particle sedimentation. Resilience is scored very high.

N.B. A prolonged change could result in a change of habitat.

Change in
suspended solids

This habitat is located in clear waters. An increase in particle load would reduce water clarity and could clog
organisms. In the case of rhodolith associations, the photosynthetic process of photophilic species would be altered.
Resistance is therefore scored low. For a pressure of short duration, resilience is estimated at 5 years.

Expert judgement
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111.3.2. Biocenosis of sands and gravels under the influence of bottom currents (infralittoral position)

1.3.2.a. Maérl association on sands and gravels under the influence of bottom currents (Lithothamnion coralloides and Phymatolithon calcareum)
11.3.2.b. Association with rhodolithes on sands and gravels under the influence of bottom currents (Lithophyllum racemus and Lithothamnion spp.)
11.3.2.c. Facies with Ophelia neglecta
Relationship with other classifications
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. | Cl sensit. | Evidence base Evidence type
Expert judgement.
i . is High
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a Confidence index is High due
Habitat loss A H A H H R . - . . . to the permanent nature of
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. . . .
. impacts arising from this
Physical loss
pressure.
(permanent .
. Expert judgement.
5 A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the Confidence index is High due
Habitat change (to - . o ) . . .
A H A H H characteristics of the habitat, which is defined by a coarse sand and gravel substrate in the infralittoral zone. By to the permanent nature of
another type) o . R . . . - .
definition, this habitat cannot recover on a different substratum or at a different depth. impacts arising from this
pressure.
Extraction would destroy the biocenosis by removing the substrate along with the associated species, mostly
epigeal or shallowly buried (e.g. algae, molluscs, echinoderms, annelids). The time needed for the renewal of sand Expert judgement.
Substratum A u L L L and gravel and for recolonization by the characteristic species of the biocenosis is estimated at over 10 years. It Resistance's confidence index
extraction depends on the proximity of a healthy biocenosis that can supply individuals. is High as this pressure affects
the habitat in-depth.
N.B. The particular associations of this biocenosis have a longer resilience
. . . . . . L . Grey literature relevant to the
g | W w || w ||| St s ol compicted sk s Pt oated 1005 | i, st o, 200
g vdrody Y P v ; PNUE-PAM-CAR/ASP, 2007
This habitat is located in zones with strong currents that naturally create continuous superficial abrasion. Resistance Grey literature relevant to the
Surface abrasion H M VH M VL M and resilience are scored respectively hi Pg1and very high v P ' habitat: Bensetitti et al., 2004
P v e v nign. ; PNUE-PAM-CAR/ASP, 2007
. Light sub-surface N - . . . . .
Physical atfrasion L L M L M L This biocenosis is characterized by epifauna and endofauna with low resistance to sub-surface disturbance.
disturbance or Resilience is estimated at 5 to 10 years due to short life cycles of the characteristic species and to the natural Expert judgement
Heavy sub-surface X . . S
damage brasio L L M L M L hydrodynamics, which allows for the provision of new individuals.
(temporary aR Ll kr" th
. eworking of the . . . - ) .
and/or reversible sedimentg L L M L M L As for sub-surface abrasion, resistance is scored low and resilience high. Expert judgement
change)
As this habitat is naturally stirred up through wave action, a light addition of sand and gravel will be quickly eliminated.
. . . . - . . G literat | t to th
. " N.B. The hydrodynamic characteristics of this habitat don't allow for the short-term elimination of deposits of rey terature .re.evan othe
Light deposition H M VH M VL M R X L X . R habitat: Bensetitti et al., 2004
materials of a different nature than the original substrate (muds and fine sands that would clog the interstices or
. - . . S - C L ~ | ; PNUE-PAM-CAR/ASP, 2007
rocky materials). This biocenosis cannot withstand the least silting. An addition of this kind would lead to a change in
habitat type.
Resistance to the addition of a large amount of material that would smother the communities is considered low.
Resilience is considered low, but nevertheless depends on local wave energy and its capacity for eliminating
deposits. Grey literature relevant to the
Heavy deposition L M L M M habitat: Bensetitti et al., 2004
N.B. The hydrodynamic characteristics of this habitat don't allow for the elimination of deposits of materials of a ; PNUE-PAM-CAR/ASP, 2007
different nature than the original substrate (muds, fine sands or rocky materials) in the short term. This biocenosis
cannot withstand the least silting. An addition of this kind would lead to a change in habitat type.
rhalaeE] ) This bioce.nosis requires. the pres'em?e of strong currents. A re.ductiorT in wave erTergy would lead to‘rgduced ?xygen Grey literature relevant to the
Hydrodynamic in the sediment and an increase in fine sediments, and this biocenosis cannot withstand the least silting. Resistance . e
GUELTED changes t M M M M M is therefore scored low. Resilience is scored moderate for a short-term pressure of this kind habitat: Bensetitti et al., 2004
(temporary 8 : P : ; PNUE-PAM-CAR/ASP, 2007
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and/or reversible
change)

N.B. The position of this biocenosis is tied to very specific currents. A prolonged change in hydrodynamic conditions
would lead to the loss of the biocenosis and a change of habitat.

Change in
suspended solids

This habitat is located in clear waters. An increase in particle load would lead to a decrease in water clarity and
could clog the organisms. In the case of the rhodolithes association, the photosynthetic process in photophilic
species will be altered. Resistance is therefore scored low. Resilience is estimated at 5 years for a short-term
pressure

Expert judgement
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111.3.2.a. Maérl association on sands and gravels under the influence of bottom currents (Lithothamnion coralloides and Phymatolithon calcareum)

Category Pressure Resist. | Cl resist. | Resil. | Cl Resil.
Habitat loss N H N H
Physical loss
(permanent change)
Habitat change (to N H N H
another type)
Substratum extraction N H N H
Trampling N M N M
Surface abrasion N H N H
Light §ub-surface N H N H
abrasion
HeavY sub-surface N H N H
abrasion
Physical disturbance or
damage Reworking of the
A N H N H
(temporary and/or sediment
reversible change)
Light deposition H H VH H
Heavy deposition N H N H
Hydrological changes
(temporary and/or | Hydrodynamic changes L H M H

reversible change)

144

Sensit.

Cl sensit.

Evidence base

Evidence type

All marine habitats are considered to have no resistance to this pressure and to be unable to recover

Expert judgement.
Confidence index is High due

H from a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is to the permanent nature of
described. impacts arising from this
pressure.
Expert judgement.
A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the | Confidence index is High due
H characteristics of the habitat, which is defined by a coarse sand and gravel substrate in the infralittoral to the permanent nature of
zone. By definition, this habitat cannot recover on a different substratum or at a different depth. impacts arising from this
pressure.
Extraction would destroy the association by removing the substrate and associated species. Resilienceis | Peer-reviewed publications:
H estimated at over 25 years (species with long life cycles) and depends on the proximity of a healthy Barbera et al., 2003 ;
association that can provide individuals. Bordehore et al., 2000
Compression would destroy the maérl thalli. Resistance is therefore scored as none. Resilience is Peer-reviewed publications:
M estimated at over 25 years (species with long life cycles) and depends on the proximity of a healthy Barbera et al., 2003 ;
association that can supply individuals. Bordehore et al., 2000
. . . L - . Peer-reviewed publications:
H Maérl that forms branched epigeal structures will be totally eliminated by superficial abrasion of the Barbera et al ;003 )
substratum. Resilience is estimated at over 25 due to the life cycles of the characteristic species. ’ !
Bordehore et al., 2000
Peer-reviewed publications:
H N . . . - . Barbera et al., 2003 ;
Maérl that forms branched epigeal structures will be totally eliminated by superficial abrasion of the
- L. . X - . L Bordehore et al., 2000
substratum. The superficial layer of the association is the living, active part. Resilience for this association - ——
is estimated at over 25 years due to the slow growth of its characteristic calcareous algae species Peer-reviewed publications:
H : Barbera et al., 2003 ;
Bordehore et al., 2000
. . . . . Peer-revi d publications:
H As for abrasion, reworking destroys the structure of the association. Resistance is scored as none. B:fgg::vﬁ 2");03"_:6‘ 'ons
Resilience is estimated at over 25 years due to the slow growth rate of the characteristic species Bordehore et al,, 2000
. - . . . . . . Peer-reviewed publications:
As the hydrodynamic conditions naturally stir up the habitat, a light deposit of sand or gravel will be rapidl|
eliminatid v v P g P g pidly Barbera et al., 2003 ;
' Bordehore et al., 2000
H . - . . .
N.B. The hydrodynamic characteristics of this habitat don't allow for the short-term removal of deposits .

. R L ) X . .| Grey literature relevant to
of materials of a different nature than the original substrate (mud, fine sand or rocky materials). Since this the habitat: PNUE-PAM-
association cannot withstand the least silting, such an addition would lead to the loss of the association. CAR/ASP, 2007
Resistance is scored as none since too much added sand or gravel would bury the association. An . L

o . . S R Peer-reviewed publications:
addition of this kind would clog organisms or inhibit photosynthesis.
Resilience is over 25 years Barbera et al,, 2003 ;
y : Bordehore et al., 2000
H
N.B. The hydrodynamic characteristics do not allow for the removal of a deposit that is of a different .
. ) iy . . Grey literature relevant to
nature than the original substrate (mud, fine sand or rocky materials) in the short term. This association .
cannot withstand the least amount of silting. Such an addition would lead to the total loss of the the habitat: PNUE-PAM-
- & CAR/ASP, 2007
association.
The presence of maérl is determined by hydrodynamics. Even a short change in hydrodynamic conditions | Peer-reviewed publications:
would lead to a major loss of characteristic species. A reduction in hydrodynamics would lead to reduced | Barbera et al., 2003 ;
oxygen availability in the sediment and to an increase in fine sedimentation, whereas the characteristic Bordehore et al., 2000
H calcareous algae cannot withstand the least silting. Resistance is therefore scored low. Resilience is over

25 years.

N.B. A prolonged change in hydrodynamic conditions will lead to a change of habitat.

Grey literature relevant to
the habitat: PNUE-PAM-
CAR/ASP, 2007



https://inpn.mnhn.fr/habitat/cd_hab/3781

Change in suspended
solids

The presence of photophilic algae requires clear waters. An increase in the particle load would decrease
water clarity and could clog the organisms. The photosynthetic process in photophilic species would be
altered. Resistance is scored low. Resilience is over 25 years.

N.B. A prolonged modification would lead to the loss of the association.

Peer-reviewed publications:
Barbera et al., 2003 ;
Bordehore et al., 2000

Grey literature relevant to
the habitat: PNUE-PAM-
CAR/ASP, 2007
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111.4.1. Biocenosis of infralittoral pebbles

I.4.1.a. Facies with Gouania willdenowi
Relationship with other classifications
. . . " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a Confidence index is High due to
Habitat loss N H N H H . . e ) . .
Physical loss permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. the permanent nature of impacts
y arising from this pressure.
(EEICS Expert judgement
change) TR e A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the Co’;fidéncg index i.s High due to
8 N H N H H characteristics of the habitat, which is defined by a pebbly substrate in the infralittoral zone. By definition, this 8 .
another type) . . . the permanent nature of impacts
habitat cannot recover on a different substratum or at a different depth. . .
arising from this pressure.
E i I his bi i i I ith the ch isti i all
.xtractu.Jn wo.u d f:iestroy this biocenosis by removing substrate along with the characteristic species, especially Grey literature relevant to the
since this habitat is not very deep. The natural hydrodynamics would not supply the gravel needed to recreate . .
X . . R . K habitat: Bensetitti et al., 2007
a colonisable substrate and this small, sparse biocenosis would be unlikely to have a healthy habitat nearby to
SR N H N M M supply new larvae or adults
extraction PRl ’ Resistance's confidence index is
) . . . . . High as thi ffects th
N.B. Particular attention must be paid to the extent of the habitat and the quantity of material extracted. If the hzlﬁoit:: in_l(sj:r:;sure atects the
habitat is not very large and/or the amount of extracted material is very large, there will be a habitat change. pth.
Trampling H L VH L VL L Gravel is very difﬁct{lt to com.pact, ther.efore resistance is scored high. This habitat is located in zones with Expert judgement
strong hydrodynamics, allowing for rapid recovery through the rolling of gravel.
P.hy5|cal Surface abrasion H L VH L VL L This hal?{tat is located in zones w!th nat.urally strong V\./ave action that ak.Jra.des an.d rolls the gravel. Re5|.stance
disturbance or and resilience are scored respectively high and very high. The characteristic species are able to escape into the
damage Light sub-surface H L VH L VL L sediment for shelter. )
(temporary and/or | abrasion Expert judgement
reversible change) | Heavy sub-surface H L VH L VL L N.B. Abrasion can affect fish of the species Gouania willdenowi, which forms an unusual and rare facies, and
abrasion which hides under the pebbles.
Reworking oL the . . - . . . .
s:::m;r::g H L VH L VL L As for abrasion, resistance and resilience are scored high owing to the constant rolling of the pebbles by waves. | Expert judgement
. . Natural stirring through wave action allows for exogenous gravel to mix with the natural substrate (high
Light deposition H L M L VL L resistance, very high resilience).
. . E tjud t
. N.B. However, should a large amount of material of a different nature (sand, mud, or rocks) be added, there Xpertjudgemen
Heavy deposition H L VH L VL L would be filling of the interstices between gravel or crushing that would block the gravel's movement without
eliminating the deposit, with a resulting change of habitat.
This biocenosis is naturally exposed to strong hydrodynamics and shows high resistance to temporary increases
(with mobile species capable of protecting themselves) as well as high resistance to temporary decreases (with
Hydrological Hydrodynamic a film of diatoms forming on pebbles that is used for food by many organisms). Grey literature relevant to the
H M VH M VL M X -
changes changes habitat: Bensetitti et al., 2007
(temporary and/or N.B. This biocenosis is conditioned by the strength of the local hydrodynamics. A prolonged change in
reversible change) hydrodynamic conditions would result in the loss of the biocenosis.
Change in This biocenosis is located in zones with strong currents and is not particularly sensitive to temporary increases
. . H L VH L VL L . - € P y P v Expert judgement
suspended solids in turbidity.
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111.5.1. Biocenosis of the Posidonia oceanica meadow

Il.5.1.a.
111.5.1.b.
1.5.1.c.

Barrier reef, striped meadow, atoll
Association of dead matte of Posidonia oceanica
Association of dead matte of Posidonia oceanica with Caulerpa prolifera, Cymodocea nodosa, Penicillus capitatus

Relationship with other classifications

WARNING: The resistance of Posidonia oceanica meadows to all types of pressure is strongly influenced by its state of conservation (Tudela, 2004).

. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
All marine habitats are considered to have no resistance to this pressure and to be unable to recover Co’:\fidéncg index is High due to the
A Habitat loss N H N H H from a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is .g .
Physical loss described permanent nature of impacts arising from
(permanent ) this pressure.
change) Habitat change A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the | Peer-reviewed publications: Boudouresque
T tg 3 N H N H H characteristics of this habitat. By definition, this habitat cannot recover on a different substratum or at etal., 1994 ; Meinesz and Lefevre, 1976,
WA a different depth. 1978 ; Meinesz et al., 1981,
Substratum Removal of the substrate would lead to the destruction of the habitat from by pulling out Posidonia Peer-reviewed publications: Badalamenti et
extraction N H N H H leaves and rhizomes and associated species. As the leaves and rhizomes grow particularly slowly (at al., 2006 ; Boudouresque and Jeudy de
most a few centimetres per year), resilience is over 25 years once the pressure has ceased. Grissac, 1983
Posidonia leaves are flexible and therefore resistant to temporary vertical compression. Some
associated species, such as Pinna nobilis, would on the contrary be crushed.
Resilience depends on the intensity of the compression, notably in the case of anchoring, the type of Peer-reviewed publications: Boudouresque
Trampling M H Vv H Y H anchor and the anchoring technique used (Milazzo et al., 2004b). In the case of low intensity (e.g. and Jeudy de Grissac, 1983 ; Milazzo et al.,
placement of a fish trap or small anchor), resilience would be very high (low sensitivity). Should the 2004a and b
compression be intense (anchoring of a yacht or cruise ship) or repeated, the habitat may take decades
to recover (no resilience, high sensitivity) once the pressure has ceased.
Peer-reviewed publications: Bensetitti et al.,
Superficial abrasion strips Posidonia leaves (and the sessile species upon them) without penetrating the | 2004 ; Boudouresque and Jeudy de Grissac,
Surface abrasion M H H H L H matte. The matte and associated infauna remain intact. As such, certain associations are affected by 1983
superficial abrasion, but the biocenosis is still recognizable (passage from 111.5.1.a to 111.5.1.b or ¢).
) Expert judgement
alisal Light sub-surface Peer-reviewed publications: Bensetitti et al
disturbance or 8 . N H M H H Sub-surface abrasion strips off the leaves and rhizomes and eliminates their associated species, P . ) v
abrasion . L. . . . . K K 2004 ; Badalamenti et al., 2006 ;
damage affecting each association of the biocenosis. The three-dimensional structure is functional and therefore N
. L L - . K . . Boudouresque and Jeudy de Grissac, 1983 ;
(temporary Heavy sub- the biocenosis is lost along with its characteristic species (no resistance). Resilience for the seagrass is .
. N H N H H Gonzalez-Correa et al., 2005 (and references
and/or surface abrasion over 25 years once the pressure ceases. .
reversible therein) ; Tudela, 2004
e Reworking of the Backfilling on this habitat is prohibited. Nevertheless, in a theoretical context, the meadow has no
& . 8 N L L H L resistance to reworking and low resilience (10-25 years) for backfilling over a very limited surface that Expert judgement
sediment . .
would allow healthy meadow to recolonize the disturbed area.
This habitat regularly receives natural deposits of sediment which it needs to consolidate the matte.
Resistance and resilience to the light addition of sand is therefore considered high. . .
Peer-reviewed publications: Boudouresque
Light deposition H H H H H etal., 1984, 1994 ; Boudouresque and Jeud
8 P N.B. In the case of added mud or rocks, there would be a change of habitat due to the modified de Grissac. 1983 : Tudela 2002 v
substrate, since these meadows cannot withstand the least silting and would be crushed by a heavy ! ! !
amount of material.
A large amount of added sand (more than 70 dm3.m-2.an"!) would smother the Posidonia and
associated species should the deposited material not be immediately removed by hydrodynamics.
Heav Resilience is over 25 years. Peer-reviewed publications: Boudouresque
y. . N H N H H et al., 1984,1994 ; Boudouresque and Jeudy
deposition

LYy

N.B. If too much mud, gravel, or rock is added, the change of substrate will lead to a change of habitat,
since the seagrass meadow cannot withstand the slightest amount of silting and would be crushed by a
heavy amount of material.

de Grissac, 1984
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Hydrological
changes
(temporary
and/or
reversible
change)

Hydrodynamic

Although this habitat is naturally exposed to extreme fluctuations in hydrodynamics, a prolonged
change lasting several months would disturb the erosion/accretion cycle of the seagrass by changing
the amount of sedimentation. If the pressure lasts for less than a year, resilience is estimated at 10

Peer-reviewed publications: Boudouresque
etal., 1984, 1994 ; Boudouresque and Jeudy

han ears.
changes ¥ de Grissac, 1984
N.B. A prolonged change could lead to a change in zonation and therefore a change of habitat.
Resistance to this pressure is scored low for the lower end of the seagrass meadow where the light is
naturally limited. Outside the lower end of the meadow, resistance is scored high as long as the Peer-reviewed publications: Bensetitti et al.,
Change in pressure is temporary. 2004 ; Boudouresque et al., 1984 ;

suspended solids

If the seagrass is damaged, resilience is non-existent, given the time it takes to grow.
N.B. A prolonged change leads to a complete loss of Posidonia leaves and a change of habitat.

Boudouresque and Jeudy de Grissac, 1985 ;
Tudela, 2004
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111.6.1. Biocenosis of infralittoral algae

22 associations and 4 facies

Relationship with other classifications

Associations and facies that are particular to this biocenosis have been distributed into three groups (A, B, C) depending on their similarity of response to pressures (see next tabs)

Category Pressure Resist. | Cl resist. | Resil. | ClResil. | Sensit. | Cl sensit. | Evidence base Evidence type
E tjud t.
All marine habitats are considered to have no resistance to this pressure and to be unable to xpe.r u ggmen S
5 . X o Confidence index is High due to
Habitat loss N H N H H recover from a permanent loss of habitat to land or a freshwater habitat, although no specific .
. . K the permanent nature of impacts
A evidence is described. . .
Physical loss (permanent arising from this pressure.
change) A change in substratum or a change in biological zone (depth band) would lead to a complete Expert judgement.
Habitat change (to N H N H H loss of the characteristics of the habitat, which is defined by a rocky substrate in the Confidence index is High due to
another type) infralittoral zone. By definition, this habitat cannot recover on a different substratum or at a the permanent nature of impacts
different depth. arising from this pressure.
Substratum extraction N H M (N) L L Cf description of association and particular facies groups
Trampling H (M) L VH (N) L L Cf description of association and particular facies groups
Surface abrasion N H M (N) L L Cf description of association and particular facies groups
Light sub-surface
Physical disturbance or a:rasion N H M (N) L L Cf description of association and particular facies groups
damage Heavy sub-surface
(temporary and/or abras‘i,on N H M (N) L L Cf description of association and particular facies groups
reversible change) Reworking of the
worki
. & NR NR This pressure does not concern bedrock substrates
sediment
Light deposition M (N) L M (N) L M (VH) L Cf description of association and particular facies groups
Heavy deposition N L M (N) L L Cf description of association and particular facies groups
Hydrodynamic changes N-H L N-VH L L-VH L Cf description of association and particular facies groups
This habitat is sensitive to the amount of suspended matter for two reasons: turbid waters
Hydrological changes reduce the possibility of photosynthesis and therefore alter the algal population, and
(temporary and/or | Change in suspended NN NN sedimentation fills the interstices between algae and eliminates small cryptic fauna.
. . L L L-H L
reversible change) solids M H (N)

Resistance and resilience differ depending on the associations and facies in the infralittoral
algae biocenosis.
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Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. | Cl sensit. | Evidence base Evidence type
. . . . . Expert judgement.
As with heavy sub-surface abrasion, this pressure affects the integrity of the substrate as well as the xP X Juds . s
. o A ) . - . L Confidence index is High
. characteristic species, including those buried deepest. During periods of strong hydrodynamic activity,
Habitat loss N H N H H . . - . due to the permanent
notably during storms, the substrate can be reworked by as much as meters in depth. Resilience is . L
therefore scored high nature of impacts arising
Physical loss en. from this pressure.
(permanent change) Expert judgement.
Habitat change (to A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the Confidence index is High
S —— e)g N H M H H characteristics of the habitat, defined by a rocky substrate in the infralittoral zone. By definition, this due to the permanent
P habitat cannot recover on a different substratum or at a different depth. nature of impacts arising
from this pressure.
Extraction would destroy the associations and facies of this group by eliminating the constituent epigeal Peer-reviewed publications:
species and their associated species (no resistance). Given that the species have very long life cycles, the Thibaut et al., 2005 (and
time needed to recolonize the exposed substratum by pioneer species and for the association/facies to references therein) ;
Substratum extraction N H N M M resettle is estimated at over 25 years. Perkol-Finkel and Airoldi,
2010
N.B. The removal of too much substrate could result in a change in zonation and therefore a change of
habitat. Expert judgement
Most species characteristic of this group are flexible or resistant to temporary vertical compression.
However, some characteristic species will be crushed. Peer-reviewed publications:
. Resilience depends on the intensity of compression, notably in the case of anchoring, the type of anchor | Milazzo et al., 2002, 2004a
Trampling M M v M Vv M K R . L " s .
and the anchoring technique. If the intensity is low (e.g. depositing a crate or small anchor), resilience will
be very high. If the compression is very high intense (e.g. anchoring a yacht or an ocean liner), or repeated | Expert judgement
(e.g. constant trampling), the habitat will take decades to recover (no resilience) once the pressure ceases.
Physical disturbance | Surface abrasion N H N M M The spec!es.that make up the ass'ouatlons and faues‘ofthls group z?re sessile and thgref?re would be ' o
or damage totally eliminated by abrasion. Given that these species have long life cycles, recolonization of the Peer-reviewed publication:
(temporagry el Light fub-surface N H N M M substrate will take more than 25 years. Perkol-Finkel and Airoldi,
X abrasion 2010
reversible change) - . . . . . . .
Heavy sub-surface Resilience is strongly influenced by the spatial scale of the pressure: if the pressure is localized Expert judgement
abrasion N H N M M compared with the extent of a habitat, resilience can be scored high.
Reworking of the
. = NR NR NR This pressure does not concern bedrock substrates
sediment
Case of added sedimentary material: The long-lived sessile species in this group are resistant to a light
addition of sedimentary material, which corresponds to certain natural events. Some species that
populate the micro-cavities will nevertheless be smothered if too much sediment is added. Resilience is
considered to be moderate. It can be rapid if the hydrodynamic conditions allow for rapid removal of the
ERE R Eson v L v L v L deposit (moderate resistance, moderate resilience; moderate sensitivity). Expert judgement

The case of added rocky material: Resistance to added rocky material is non-existent because the epigeal
species are crushed. Given that the species have long cycles, the time needed to recolonize the new
substrate by pioneer species and then by characteristic species is estimated at over 25 years (no
resistance, no resilience; very high sensitivity)
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Heavy deposition

Epigeal species will be completely destroyed by crushing, smothering or clogging if too much exogenous
material is added, whether it be sedimentary or rocky.

With the addition of rocky material, given that the species are for the most part long-lived, the time
needed to recolonize the new substrate by pioneer species and then by characteristic species is estimated
at over 25 years.

N.B. If too much rocky material is added, there is a risk of change in zonation and therefore a change of
habitat.

If too much sedimentary material is added, the deposit will not be eliminated through wave action, and
there will be a change in substrate and therefore in habitat.

Expert judgement

Hydrological
changes

(temporary and/or
reversible change)

Hydrodynamic changes

The associations and facies of this group are dependent on a stable hydrodynamic regime that determines
the exposure pathway of these communities (battered or stable) and therefore their distribution on the
infralittoral zone. A change in these conditions leads to a complete loss of features in each of the
facies/associations, with resilience at over 25 years given that the characteristic species are long-lived.

Expert judgement

Change in suspended
solids

NR
or

NR
or
N*

Resistance and resilience differ depending on the associations and the facies of the infralittoral algae
biocenosis. All the vegetal populations on the bottom part of the infralittoral zone (limited exposure to
light) are sensitive to increased turbidity. The increase in particle load affects the survival of photophilic
species and of species with filtering organs that become clogged. This pressure is inapplicable to species
that live on the surface.

111.6.1.a: Not relevant

111.6.1.b: Not relevant

111.6.1.c: Moderate Resistance, No Resilience - High Sensitivity

111.6.1.d: Not relevant

111.6.1.e: Moderate Resistance, No Resilience - High Sensitivity

111.6.1.f: Moderate Resistance, No Resilience - High Sensitivity

111.6.1.j: Moderate Resistance, Low Resilience - Moderate Sensitivity

111.6.1.y: Moderate Resistance, Very High Resilience - Low Sensitivity

Peer-reviewed publication:
Sant, 2003
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111.6.1. Group B

Biocenosis of infralittoral algae

Overgrazed facies
111.6.1.x

Overgrazed facies with encrusting algae and sea urchins

. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
. . . . . Confidence index is High
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a
Habitat loss N H N H H R . - . . . due to the permanent
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. . .
nature of impacts arising
Physical loss from this pressure.
(permanent change) Expert judgement.
Habitat change (to A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the Confidence index is High
S e)g N H N H H characteristics of the habitat, defined by a rocky substrate in the infralittoral zone. By definition, this habitat due to the permanent
o cannot recover on a different substratum or at a different depth. nature of impacts arising
from this pressure.
Extraction of the substratum would destroy this facies by removing characteristic epigeal species (sea urchins Expert judgement
and encrusting algae). With ongoing recruitment of sea urchins, it would take about 5 years for individuals to
Substratum . R R . . . , .
N N H M L L reach maturity, which would allow for the regeneration of an overgrazing facies. Resistance's confidence
extraction . . .
index is High as this pressure
N.B. The removal of too much substrate could result in a change in zonation and therefore of habitat. affects the habitat in-depth.
Sea urchins are highly resistant to compression from traps and rarely subjected to trampling. Encrusting algae
Trampling H L VH L VL L are also highly resistant to compression. Owing to the rate of urchin recruitment and the mobility of adults, Expert judgement
resilience to this pressure is scored very high.
. The sea urchins and encrusting algae characteristic of this facies live on the surface of the sea floor and would .
Surface abrasion N H M L L o . . . . E tjud t
be totally eliminated in the case of abrasion. If the predator population doesn't change, recruitment of new Xpertjudgemen
Light sub-surface indivi
4 : N H M L L individuals would take 5 years. Resistance's confidence
abrasion index is High as this pressure
Physical disturbance Heavy sub-surface N.B. In the case of the lasting elimination of the sea urchin population, there is a risk the facies is replaced by an incexs Mg L P
3 N H M L L . affects the habitat in-depth.
or damage abrasion algal association (Hereu, 2004).
temporary and/or Reworking of the .
( p. Y / W ing NR NR NR This pressure does not concern rocky substrate.
reversible change) sediment
A light addition of exogenous material would cover the substrate and the encrusting algae. Sea urchins, on the
other hand, are mobile and can move out of the way. They also possess a rigid exterior that enables them to
Light deposition M L M L M L resist the weight of a light deposition. Resistance is therefore scored moderate. Resilience is estimated at Expert judgement
roughly 5 years but depends on whether hydronynamic conditions allow for the removal of the deposit. If the
deposit persists, there is a risk of habitat change.
The sea urchins and encrusting algae characteristic of this facies would be smothered by a heavy addition of
sedimentary material or crushed by the addition of rocky material. If the predator population doesn't change,
the time needed to recruit new individuals is estimated at roughly 5 years.
Heavy deposition N L M L L Expert judgement
N.B. The addition of too much rocky material could lead to a change in zonation and therefore of habitat.
In the case of added sedimentary material, the deposit could not be eliminated through wave action, leading to
a change of substrate and of habitat.
. Sea urchins are not affected by hydrodynamic changes.
Hydrodynamic
c}:’an esy H L VH L VL L Expert judgement
Hydrological changes i N.B. A prolonged change could lead to a change in zonation and therefore to another type of habitat.
(temporary and/or Sea urchins are not affected by changes in water clarity but can be affected by particle deposits and the change
reversible change i i i .
ge) Change in M L VH L L L in the development of the algae on which they feed Expert judgement

suspended solids

N.B. A prolonged changed could lead to a change in habitat type.
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Category Pressure Resist. | Cl resist. | Resil. | Cl Resil.
Habitat loss N H N H
Physical loss
(permanent change)
Habitat change
(to another type) N H N H
Substratum
extraction N H M L
Physical disturbance Trampling H L H L
or damage
(temporary and/or
reversible change) Surface abrasion N H M L
Light .sub-surface N H M L
abrasion
HeavY sub-surface N H M L
abrasion
Revtlorklng of the NR NR
sediment

NR

a
.. | Evidence base Evidence type
sensit. typ
Expert judgement.
. . . . . Confidence index is High
All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a &
H . . e ) : due to the permanent
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. . .
nature of impacts arising
from this pressure.
Expert judgement.
A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the Confidence index is High
H characteristics of the habitat, defined by a rocky substrate in the infralittoral zone. By definition, this habitat due to the permanent
cannot recover on a different substratum or at a different depth. nature of impacts arising
from this pressure.
Extraction would destroy the associations/facies of this group by removing the typical epigeal species. Given that .
R R . . R . K Expert judgement
the species have short life cycles and a strong capacity to recruit and disperse, the time needed to recolonize the
exposed substratum by pioneer species and then by the characteristic species is estimated at 2 to 5 years if mature . , .
L S Resistance's confidence
individuals are nearby. . - .
index is High as this pressure
affects the habitat in-depth.
N.B. The removal of too much substrate could result in a change in zonation and therefore of habitat. P
Most characteristic species of the associations/facies of this group are flexible and therefore very resistant to
compression. Nevertheless, some organisms like mussels, corallines and sea lettuces will be crushed. Resistance is .
L . . L . . Expert judgement
therefore scored moderate. Resilience is scored high if the pressure is exerted on only a small portion of the
habitat.
L Characteristic sessile species will be totally lost if the habitat is exposed to abrasion. Given that these species have
short life cycles and a strong capacity to recruit and disperse, the time needed for recolonization of exposed Expert judgement
substratum by pioneer species and then by characteristic species is estimated at 2 to 5 years, assuming there are
L mature individuals in the vicinity. Resistance's confidence
index is High as this pressure
Resilience is strongly influenced by a spatial pressure scale (if the pressure is localized relative to the extent of affects the habitat in-depth.
L the habitat, resilience is scored high).

This pressure does not concern bedrock substrates
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Resistance is scored low, no matter what kind of material is added. Filtering, grazing, or slightly erect organisms
will be affected by a sedimentary material deposit. Epigeal species will be crushed by the addition of rocky
material.

Light deposition L M Resilience is scored moderate. Recovery can be faster if local conditions allow for the quick elimination of a Expert judgement
sedimentary deposit. If rocky material is added, given that these species have a strong capacity to recruit, the time
needed for the recolonization of the bare substrate is estimated at between 2 to 5 years, if mature individuals are
nearby.
If too much rocky material is added, the characteristic epigeal species are totally destroyed by crushing. Given that
these species have short lifespans and a strong ability to recruit, the time needed to recolonize the bare substrate
e A N M is estimated at 2 to 5 years, assuming there are mature individuals are nearby. Expert judgement
N.B. Unless the local wave action or the slope of the substrate allows for the rapid removal of sedimentary
deposits, there will be a change in the type of facies/associations, or even a change in the type of biocenosis.
Resistance varies depending on the facies or association considered (depending on the local hydrodynamics). It's
. generally scored moderate for a short change in hydrodynamic conditions because only certain species are
Hydrodynamic . R . . .
AT M H L affected. Resilience is estimated at less than 2 years for a pressure of short duration. Expert judgement
N.B. A prolonged modification will lead to a change in facies or association or even a change of habitat.
Resistance and resilience vary depending on the associations and facies of the biocenosis of the algae on the
infralittoral zone. This pressure is not applicable to species that live at the surface. The increase in particle load
affects the survival of photophilic species and the species with filtering organs, which become clogged.
Communities with species that need more or less light are scored moderately resistant (risk of clogging) and highly
resilient to a pressure of short duration.
N.B. If the increase in the particle load is too high, there is a risk of clogging the organisms (and therefore
destroying the biocenosis by eliminating the characteristic species), in particular for facies 111.6.1.w and 111.6.1.z.
(no resistance, moderate resilience; high sensitivity).
rhalaeE] e 111.6.1.g: Moderate resistance, High resilience - Low sensitivity
BTy and/or III.6.1.'h: Not relevant
T 111.6.1.i: Not relevant
CHan e NR NR NR 111.6.1.k: Not relevant. ) 3 o .
AT or or or 111.6.1.1: Moderate resistance, High resilience - Low sensitivity Expert judgement
M H L 111.6.1.m: Not relevant

111.6.1.n: Not relevant

111.6.1.0: Not relevant

111.6.1.p: Not relevant

111.6.1.9: Not relevant

111.6.1.r: Not relevant

111.6.1.s: Not relevant

111.6.1.t: Not relevant

111.6.1.u: Moderate resistance, High resilience - Low sensitivity
111.6.1.v: Moderate resistance, High resilience - Low sensitivity
111.6.1.w: Moderate resistance, High resilience - Low sensitivity
111.6.1.2: Moderate resistance, High resilience - Low sensitivity
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IV.1.1. Biocenosis of coastal terrigenous muds

IV.1.1.a.
IV.1.1.b.
WVodlodlf@s

Facies of soft muds with Turritella communis

Facies of sticky muds with Virgularia mirabilis and Pennatula phosphorea
Facies of sticky muds with Alcyonium palmatum with Parastichopus regalis (Syn. Stichopus regalis)

Relationship with other classifications

Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. serflsit. Evidence base Evidence type
Habitat loss NR NR NR Deep habitat is not concerned by this pressure
o
(permanent Habitat change (to another type) N H N u u A change of substrate would lead to the total loss of the characteristics of the habitat, which is due to the permanentg
change) defined by a muddy substrate. By definition, this habitat could not recover on a different substrate. . .
nature of impacts arising
from this pressure.
Extraction would destroy the biocenosis through the removal of the substrate and of the Expert judgement
characteristic species, mostly epigeal or shallowly buried. Once the pressure has been alleviated or . , .
: . . e . Resistance's confidence
Substratum extraction N H M L L reduced, the time needed for the renewal of the mud, its stabilization, and recolonization by the index is High as this
species characteristic of the biocenosis, is estimated at 2 to 5 years. It depends on the proximity of a .
healthy biocenosis that can contribute individuals. !oressure affects the habitat
in-depth.
Vertical compression of the substrate would destroy the characteristic epigeal species but not the
buried species. As these species have short life cycles, resilience is estimated at 1 to 2 years.
Trampling M L H L L L Expert judgement
N.B. The mud's degree of compaction influences which of the particular facies of this biocenosis is
present.
Surface abrasion M L H L L L Surfa.\ce abrasion wguld destroy the: charactf.s.ristic e.pigez.:ll species but not the buried species. As these Expert judgement
species have short life cycles organisms, resilience is estimated at 1 to 2 years.
Light abrasion destroys not only the epigeal species but also the shallowly buried organisms (such as
certain echinoderms) and disrupts the integrity of the substrate, notably the stabilised surface layer.
Resilience is estimated at 1 to 2 years due to short life cycles of the characteristic species.
A Light sub-surface abrasion L L H L M L Expert judgement
:ihs":ts::almce or The case of facies \.Nith Alcyonium palmatum (IV.1.1.c) and with Virgu!a?ria mirabilis (IV.1.1.b)‘: th‘ese
cEg slow-growing species require a compacted mud substrate to grow. Resilience for these two facies is
therefore estimated at 2 to 10 years (moderate resilience; moderate sensitivity).
;t:gzl?:zxrsible Deep abrasion destroys both the epigeal and buried species and affects the integrity of the substrate,
dier Heavy sub-surface abrasion L L M L M L notably the stabilised surface layer. Resilience is estimated at 2 to 5 years to take into account Expert judgement
stabilization of the sediment and colonization by the characteristic species.
Reworking disturbs the surface layer of stabilised muds on which the development of the epigeal
Reworking of the sediment L L M L M L species depends. Resilience is estimated at 2 to 5 years, which takes into account sediment Expert judgement
stabilization and colonization by characteristic species.
This biocenosis is characterised by a high rate of natural sedimentation. It is therefore only slightly
sensitive to light additions of muds.
LEhteenesibon H t VH t vt t N.B. This habitat's hydrodynamic characteristics don't allow for the elimination of added sand, gravel Expert judgement
or rocky material in the short term. The addition of a substrate of a different type than the original
would therefore result in a change of habitat.
A heavy addition of mud would result in the clogging of erect species. Resilience is estimated at 2 to 5
years due to the substrate's capacity for recolonization by larvae of sessile species from healthy
habitats in the vicinity, and by mobile buried species.
Heavy deposition L L M L M L Expert judgement

N.B. This habitat's hydrodynamic characteristics don't allow for the elimination of added sand, gravel
or rocky material in the short term. The addition of a substrate of a different type than the original
would therefore result in a change of habitat.
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Hydrological
changes
(temporary
and/or reversible
change)

An increase in hydrodynamic activity would disturb the compacted mud layer. The time required for
mud renewal and stabilization of the sediment is estimated at 2 to 5 years.
A reduction in hydrodynamics would affect the transport of larvae and the process of sedimentation

R T IS M M of fine particles and therefore influence which of the particular facies of this biocenosis is present. Expert judgement
N.B. Prolonged modification would result in a change of habitat
This biocenosis is located in naturally turbid waters and is therefore not impacted by a temporary
increase in turbidity.

Change in suspended solids VH VL Expert judgement

N.B. Anincrease in particle load could reflect a reduction in sedimentation that could impact the
biocenosis in the long term.
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1V.2.1. Biocenosis of muddy detritic bottoms

IV.2.1.a

Facies with Ophiothrix quinquemaculata

Relationship with other classifications

Category

Pressure

Resist.

Cl resist.

Resil.

Cl Resil.

Sensit.

a
sensit.

Evidence base

Evidence type

Physical loss
(permanent
change)

Habitat loss

NR

NR

NR

Deep habitat is not concerned by this pressure

Habitat change (to another
type)

A change of substrate would lead to the total loss of the characteristics of the habitat, which is defined by a
muddy detritic substrate. By definition, this habitat could not recover on a different substrate.

Expert judgement.
Confidence index is High due
to the permanent nature of
impacts arising from this
pressure.

Physical
disturbance or
damage
(temporary
and/or reversible
change)

Substratum extraction

Extraction of the substrate would destroy the biocenosis by removing it along with the characteristic epigeal
and shallowly buried species, and by destabilising the substrate's structure (no resistance).

Facies with O. quinquemaculata also score no resistance, as this species grows on hardened muds. Once the
pressure has been alleviated or reduced, the time needed for mud renewal and stabilization and for
recolonization by the species characteristic of the biocenosis is estimated at 5 to 10 years. It depends on the
local rate of siltation and on the proximity of a healthy biocenosis that can contribute individuals.

Expert judgement

Resistance's confidence
index is High as this pressure
affects the habitat in-depth.

Trampling

Species that are preferentially restricted to detritic substrates have low resistance to sediment compaction.
Species that are preferentially restricted to muddy substrates show greater resistance. Resistance for this
biocenosis is scored low. Resilience for this biocenosis is 5 to 10 years due to naturally weak hydrodynamics.

Expert judgement

Surface abrasion

Surface abrasion affects the erect species but not those that live buried. Resistance is therefore scored
moderate. Resilience is estimated at 5 to 10 years due to the life cycles of the characteristic species and to
the hydrodynamics of the habitat.

N.B. The facies with O. quinquemaculata, characterised by organisms living on the surface of the substrate,
will be destroyed by abrasion (no resistance, moderate resilience; high sensitivity).

Expert judgement

Light sub-surface abrasion

Light sub-surface abrasion would cause notable changes to the biocenosis through the elimination of the
shallowly buried characteristic species and destabilization of the surface structure of the substrate (e.g.
hardened muds).

Once the pressure has been alleviated or reduced, the time needed for the stabilization of the substrate and
for recolonization by the species characteristic of the biocenosis is estimated at 5 to 10 years. It depends on
the local rate of siltation and the proximity of a healthy biocenosis that can contribute individuals.

N.B. The facies with O. quinquemaculata, characterised by organisms living on the surface of the substrate,
will be destroyed by abrasion (no resistance, moderate resilience; high sensitivity).

Expert judgement

Heavy sub-surface abrasion

Deep sub-surface abrasion would destroy the biocenosis through the elimination of the characteristic
species and by destabilising the substrate's structure.

The time needed for the stabilization of the substrate and for recolonization by the species characteristic of
the biocenosis, once the pressure has been alleviated or reduced, is estimated at 5 to 10 years. It depends
on the local rate of siltation and the proximity of a healthy biocenosis that can contribute individuals.

N.B. The facies with O. quinquemaculata, characterised by organisms living on the surface of the substrate,
will be destroyed by abrasion (no resistance, moderate resilience; high sensitivity).

Expert judgement

Reworking of the sediment

Reworking of the substrate would lead to notable changes in biocenosis due to the elimination of the
shallowly buried characteristic species and to destabilization of the surface structure of the substrate (e.g.
hardened muds).

The time needed for the stabilization of the substrate and for recolonization by the species characteristic of
the biocenosis, once the pressure has been alleviated or reduced, is estimated at 5 to 10 years. It depends
on the local rate of siltation and the proximity of a healthy biocenosis that can contribute individuals.

Expert judgement

Light deposition

VL

The existence of this biocenosis depends on a slow to moderate rate of siltation. It is therefore highly
resistant to a light addition of sediment of the same nature as the original substrate.

Expert judgement

LS
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N.B. The natural hydrodynamic characteristics don't allow for the removal of a rocky deposit in the short
term.

Heavy deposition

The natural hydrodynamic conditions don't allow for the elimination of a significant deposit of material. In
the case of added mud, There's a risk of habitat change that would favour the biocenosis of coastal
terrigenous muds; in the case of added sand, there's a risk of habitat change that would favour the
biocenosis of the coastal detritic; in the case of added rocky material, the change would be in favour of a
hard substrate biocenosis.

Expert judgement

Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic changes

Though this biocenosis is dependent on a precarious hydrodynamic balance, it shows moderate sensitivity
to a temporary pressure.

N.B. Should hydrodynamic activity decrease for a prolonged period, there would be silting in the biocenosis
(and a change in habitat that would favour the biocenosis of coastal terrigenous muds). Should it increase
for a time, the biocenosis would lose mud (with a change of habitat in favour of the biocenosis of the
coastal detritic).

Expert judgement

Change in suspended solids

This biocenosis is found in naturally turbid waters and is therefore not impacted by a temporary increase in
turbidity.

N.B. An increase in particle load could reflect a decrease in sedimentation that could impact the biocenosis
in the long term.

Expert judgement
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1V.2.2. Biocenosis of the coastal detritic

7 associations and 3 facies

Relationship with other classifications

. . . " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Habitat loss NR NR Deep habitat is not concerned by this pressure
Sl e Confdence mex’s High due
(permanent Habitat change (to another A change of substrate would lead to the total loss of the characteristics of the habitat, which is defined by g
N H N H H - o ) ) ) to the permanent nature of
change) type) a detritic substrate. By definition, this habitat could not recover on a different substrate. . L .
impacts arising from this
pressure.
Extraction would destroy the biocenosis by destablilizing the substrate and eliminating the characteristic Peer-reviewed publications on
. epigeal and buried species. The time needed for recolonization of the exposed substratum by the similar habitat and same
Substratum extraction N H L H H . . L L . . . o
characteristic species of this biocenosis is estimated at over 10 years. It depends on the proximity of a pressure: Simonini et al., 2005
healthy biocenosis that can contribute individuals. ,2007
Biological communities of this biocenosis require a relatively loose substrate. Sediment compaction would
Trampling L L M L M L limit drainage of the substrate. The time needed for the stirring of compacted sediment and recolonization | Expert judgement
is estimated at about 5 years.
This habitat is located in zones with generally weak hydrodynamics with occasional strong currents that
. create a natural surface abrasion. Resistance and resilience are scored moderate. .
Surface abrasion M L M L M L Expert judgement
N.B. Surface abrasion can affect associations or particular facies of this biocenosis.
Shallow abrasion would destroy epigeal and shallowly buried species as well as the superficial layer of the
Ve T F e e e L L M L M L sediment. Oinceithe pressure is ?Ik.aviated. or reducetfl, the tirﬁg neefied for stabilization of the sediment Expert judgement
and recolonization by characteristic species of the biocenosis is estimated at between 5 and 10 years. It
depends on the proximity of a healthy biocenosis that can contribute individuals.
Physical Deep abrasion would destroy the biocenosis by destabilizing the substrate and eliminating the
disturbance or characteristic epigeal species and buried species. Once the pressure is alleviated or reduced, the time
damage Heavy sub-surface abrasion N L L L L needed for the stabilization of the sediment and recolonization by the characteristic species of the Expert judgement
(temporary biocenosis is estimated at over 10 years. It depends on the proximity of a healthy biocenosis that can
and/or reversible contribute individuals.
change) g ER e E N L L L L Similar Fo heavy sub-sur.face abras‘ion, rev.v.orking. would alter the integrity of the structure and therefore Expert judgement
the sediment and associated species. Resilience is scored low.
The habitat is not particularly sensitive to a light addition of material that is of the same nature as the
iginal substrate. ) .
original substrate Grey literature directly
. - . . . . R . relevant to the habitat and
Light deposition H L M L L L N.B. Should material of a different nature be added, there is a risk of a change in habitat because the ressure : PNUE-PAM
biocenosis is sensitive to silting. Only exceptionally are this habitat's hydrodynamics strong enough to (‘;AR/ASP '2007
prevent sedimentation of fine terrigenous particles. It is unlikely that a deposit of material could be !
eliminated in a short amount of time.
Should too much material be added, even of the same nature as the original substrate, the characteristic
i Id be buried. Si | tionally is this habitat d to st hydrod ics, iti . )
spe'ues would be burie '|nce only excep |ona' y is this z? ita exp(?se o strong hydro ynarplcs itis Grey literature directly
unlikely that a large deposit could be removed in a short time. The time needed for the deposited )
L. ) \ e - L L R relevant to the habitat and
Heavy deposition N L L L L sediment's stabilization and colonization by characteristic species is estimated at over 10 years.
pressure : PNUE-PAM-
CAR/ASP, 2007
N.B. If too much material of a different nature is added, there's a risk of change in habitat, as the /
biocenosis is sensitive to silting.
Hvdrological Most of the time, this biocenosis requires weak or inexistant hydrodynamic activity, but occasionally Grey literature directly
Y . . strong enough to prevent siliting. The presence of certain currents can nevertheless condition the relevant to the habitat and
changes Hydrodynamic changes N L L L L X . o . [
—— appearance of certain facies or associations. If hydrodynamic energy decreases, there is silting in the pressure : PNUE-PAM-

()]
(Yo

biocenosis (and a change of habitat in favour of a muddy detritic biocenosis).

CAR/ASP, 2007
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and/or reversible
change)

N.B. In the case of prolonged pressure, there will be a change in habitat type.

Change in suspended solids

An increase in particle load would decrease water clarity and therefore lead to changes in photosynthetic
processes that would jeopradize the survival of photophilic organisms. There would also be clogging of
filter-feeders and suspension-feeders. Resilience is estimated at over 10 years.

N.B. A prolonged change would lead to the loss of certain associations.

Expert judgement

09




1IV.2.3. Biocenosis of the shelf-edge detritic bottoms

IV.2.3.a.
IV.2.3.b.

Facies with Neolampas rostellata

Facies with Leptometra phalangium

Relationship with other classifications

Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. serflit. Evidence base Evidence type
Habitat loss NR NR NR Deep habitat is not concerned by this pressure
(permanent Habitat change (to another A change of substrate would lead to the total loss of the characteristics of the habitat, which is defined by a
change) type) N H N H H detritic substrate. By definition, this habitat could not recover on a different substrate. .to the perr.né nent natu.re of
impacts arising from this
pressure.
Expert judgement
Substratum extraction N u N u u The.gxtraction ofsubst.rate,.though L.Jnlikely at this depth, would result in the dgstruction of the habitat. Resistance's confidence index
Resilience, where possible, is approximately a century due to the thanatocenotic nature of the substrate. o .
is High as this pressure affects
the habitat in-depth.
Trampling NR NR This habitat is not exposed to this pressure (usually occuring at the break of slope)
Surface abrasion would destroy the characteristic epigeal species but not the buried species. The time
needed for recolonization by the species affected on the surface is estimated at 10-15 years.
Surface abrasion L L L L L Expert judgement
N.B. Both of the facies characteristic of this biocenosis are highly sensitive to abrasion (no resistance,
resilience very high).
Shallow abrasion destroys not only the epigeal species, but also shallowly buried organisms. Resilience is
estimated at over 25 years due to the long life cycles of the characteristic species and the reach of the
Light sub-surface abrasion L L N L L thanatocenotic substrate. Expert judgement
N.B. Both of the facies characteristic of this biocenosis are highly sensitive to abrasion (no resistance,
resilience very high).
Physical Shallow abrasion destroys all of the species of this habitat and changes the integrity of the sediment. Expert judgement
disturbance or Resilience is estimated at over 25 years due to the long life cycles of the characteristic species and the
Cemaes Heavy sub-surface abrasion N H N L L reach of the thanatocenotic substrate. Resistance's confidence index
(temporary L .
and/or reversible N.B. Both of the facies characteristic of this biocenosis are highly sensitive to abrasion (no resistance, is High :;‘15 th.ls pressure affects
. . the habitat in-depth.
change) resilience very high).
Reworking of the sediment would result in major changes to the biocenosis by destabilizing the structure
Reworking of the sediment L L M L L of the sediment and therefore the associated community (without the loss of individuals). The time needed Expert judgement
for the restructuration and stabilization of the sediment is estimated at 10-15 years due to the weak
hydrodynamics of this biocenosis.
This biocenosisis is exposed to natural sedimentation and consists of a mixed substrate. The presence of a
weak current at the break of slope allows for the elimination of deposits of less than 5 cm of light material;
habitat sensivity to a light addition of material that is identical in nature to the original substrate is
Light deposition H L H L L L therefore low. Expert judgement
N.B. Should the added material change the muddy fraction of the biocenosis, generally comprising 20-25%,
there could be a change of habitat.
The addition of rocky material would change the habitat.
A heavy addition of material would result in a major loss of characteristic species by smothering or
clogging. Resilience is estimated at 10 to 15 years, since the hydrodynamic activity around this biocenosis is
Heavy deposition L L L L L generally weak, but the situation at the break of slope near upwelling/downwelling (vertical currents) can Expert judgement

19

allow for the elimination of a sedimentary deposit without a change of biocenosis.
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Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic changes

Change in suspended solids

VH

VL

N.B. Should the addition be too great, there's a risk of habitat change in favour of a biocenosis
characterized by another type of substrate (e.g. a biocenosis of coastal terriginous muds). The addition of
material mustn't modify the muddy fraction of the biocenosis,

Should the added material change the muddy fraction, generally comprising 20-25%, the risk is a change of
habitat.

The addition of rocky material would lead to a change of habitat.

The natural hydrodynamic conditions around this biocenosis are generally weak.
A reduction in hydrodynamics will affect larvae transport and the sedimentation of fine particles,

influencing the presence of either of the facies of this biocenosis. Expert judgement
N.B. A prolonged modification of hydrodynamic conditions would result in a change of habitat.
This habitat's sensitivity to the particle load is very low.

Expert judgement

N.B. A prolonged change would lead to clogging of organisms.

9




1V.2.4. Biocenosis of sands and gravels under the influence of bottom currents (circalittoral position)

Relationship with other classifications

Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. serflit. Evidence base Evidence type
Expert judgement.
Habitat loss N H N H H All marine habitats are considered to have no resistance to this pressure and to be unable to recover from Confidence index is High due to the
Physical loss a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. permanent nature of impacts arising
from this pressure.
(EREICS Expert judgement
change) Habitat change (to A change in substratum would lead to a complete loss of the characteristics of the habitat, which is defined Confidence index i.s High due to the
N H N H H by a coarse sand and gravel substrate. This biocenosis does not tolerate the least silting. This biocenosis . L
another type) . permanent nature of impacts arising
could not recover on a substrate of different granulometry. .
from this pressure.
Extraction would destroy the biocenosis through the removal of the substrate and associated species, Expert judgement
mostly epigeal or shallowly buried. The time needed for the renewal of sand and gravel and for
Substratum recolonization by the species characteristic of the biocenosis is estimated at over 10 years. It depends on . , . . .
N N H L L L S . . - . Resistance's confidence index is
extraction the proximity of a healthy biocenosis that can contribute individuals. High as this pressure affects the
Considering the predominant hydrodynamics, the generally limited surfaces occupied, and the depth of this .
. . . i L habitat in-depth.
habitat, it is unlikely to be exposed to extraction (Bensetitti et al., 2004).
Sands and gravels are not easily compacted. This habitat is located in zones where hydrodynamic activity is
Trampling H L VH L VL L naturally very strong, stirring up the sediment and allowing for rapid recovery. Expert judgement
Given the position of this habitat, exposure to vertical compression is unlikely.
Surface abrasion H L VH L VL L This habitat is IocaFe?d in zones with strong curre.nts that cause.virtually cgnstant surface abrasion. Expert judgement
Resistance and resilience are therefore scored high and very high respectively.
Physical :fgts?;:-surface L L M L M L This biocenosis is characterized by epigeal species and endofauna with low resistance to sub-surface
disturbance or [EeuvET P e disturbance. Resilience is estimated at 5 to 10 years owing to the short life cycles of the characteristic Expert judgement
damage ) L L M L M L species and to the natural hydrodynamic conditions that supply new individuals.
(temporary and/or abrasmr.\
. Reworking of the R . . - .
reversible change) sediment L L M L M L As for sub-surface abrasion, resistance is scored low and resilience moderate. Expert judgement
This habitat is exposed to strong currents and a deposit of sand or gravel will be rapidly eliminated.
N.B. The hydrodynamic conditions of this habitat don't allow for the removal of deposits of materials that
Light deposition H L VH L VL L differ in nature from the original substrate (such as muds and fine sands that would fill the interstices or | Expert judgement
rocky materials) in the short term. This biocenosis cannot withstand the least silting. An addition of this kind
would lead to change of habitat.
A heavy addition of material would bury the community. Resilience is considered none, but nevertheless
depends on the capacity of the local hydrodynamics to remove deposits.
AL R N L N L L N.B. The hydrodynamic conditions of this habitat don't allow for the short-term elimination of deposits of Expert judgement
materials that differ from the original substrate (muds, fine sands or rocky materials). This biocenosis
cannot withstand the least silting. An addition of this kind would lead to a change of habitat.
The presence of this biocenosis depends on the presence of strong currents. A reduction in hydrodynamics
would result in decreased oxygenation of the sediment and increased sedimentation of fine particles. As
this biocenosis cannot withstand the least silting, resistance to this short-term pressure is scored low.
Hydrological Hydrodynamic L L M L M L Resilience is scored moderate. Expert judgement
changes changes
(temporary and/or N.B. The position of this biocenosis is tied to very specific currents. A lasting change in hydrodynamics
reversible change) could threaten its existence, notably by increasing the sedimentation of fine particles, as this biocenosis
cannot tolerate the slightest silting.
Change in This habitat has low sensitivity to temporary changes in the particle load. .
suspegnded solids H L VH L vt L N.B. A prolonged modiﬁcatior:IwiII reszlt intloggisg of orga:isms. Expert judgement

€9
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1IV.3.1. Coralligenous biocenosis

7 associations and 5 facies

Relationship with other classifications

. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
. . . . . Expert judgement.
All marine habitats are considered to have no resistance to this pressure and to be unable to recover . . s
. . . e ) Confidence index is High due to the
. Habitat loss N H N H H from a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is . .
Physical loss described permanent nature of impacts arising
(permanent ) from this pressure.
change . s . Expert judgement.
ge) e (e A change in substratum or a change in biological zone (depth band) would lead to a complete loss of Co’;fidéncg index is High due to the
8 N H N H H the characteristics of the habitat, defined by a rocky substrate in the circalittoral zone. By definition, .g .
type) . . . . permanent nature of impacts arising
this habitat cannot recover on a different substratum or at a different depth. .
from this pressure.
Extraction would destroy the biocenosis by eliminating the biogenic substrate and the species
characteristic of this cavity habitat as well as erect species living on the surface (algae, cnidarians, .
R . . . . A . Expert judgement.
bryozoan etc.). Given that the engineering species have long life cycles and a low capacity to recruit . ; . . .
. . . . . . . S . Resistance's confidence index is
Substratum extraction N H N L L and disperse, the time needed to rebuild a biogenic substrate and for its colonization by pioneer . .
species and then characteristic species is over 25 years (about a century) High as this pressure affects the
P P 4 vl habitat in-depth.
N.B. The removal of too much substrate could change the zonation and therefore the habitat.
If the compression does not alter the biogenic substrate and its cavity fauna, resistance to this
pressure is scored moderate, since only erect species will be affected. Some erect species are
3 relatively flexible, but vertical compression could cause breakage in some individuals. .
Trampling M L M L M L v P & Expert judgement
N.B. If the compression impacts the bio-constructed substrate, the cavities will be obstructed and
Physical their populations destroyed. Resilience in this case is estimated at over 25 years.
sica - - - - -
dis":urbance or Surface abrasion does not alter the concretion or the organisms of the cavity fauna, but it does
eliminate the characteristic erect species of the particular associations/facies. Erect organisms that
damage - . . . o . R ;
e are injured but not shorn will be rapidly colonized by epibionts, the weight of which will eventually
. cause breakage in the supporting organisms.
and/or reversible g pp g Ore
change) L . . L . .
This biocenosis's overall resistance to surface abrasion is scored moderate, since the substrate is not
impacted. The organisms affected by surface abrasion are long-lived and will take several decades to | Peer-reviewed literature:
recover. This pressure could well result in changes of particular facies/associations without changing | Ballesteros, 2006 ; Garrabou et al.,
Surface abrasion M H N H H the actual biocenosis. 1998 ; Linares and Doak, 2010 ;
Linares et al., 2010 ; Piazzi et al.,
2012 ; Teixidd et al., 2013
N.B. The various associations and facies of this biocenosis do not share the same resistance and
resilience to surface abrasion.
Associations IV.3.1.a, b, c and facies IV.3.1.h, i, j, k: no resistance; no resilience - very high sensitivity
Associations IV.3.1.d, e, f, g, and facies IV.3.1.1: moderate resistance; moderate resilience - moderate
sensitivity
By stripping the rock or overturning blocks of it, sub-surface abrasion impacts erect species and the
el e e N H N H H cavity fauna as well as the acFlve part of the coralllgenous ct')nf:retlon, which ta'kes tens if nqt ' Peer-reviewed literature:
hundreds of years to form. Given that the species characteristic of the concretion are long-lived, with .
. R R . . . Ballesteros, 2006 ; Linares and Doak,
little capacity for recruitment and dispersal, the time needed for the substrate to reform and for its . -
- . X - L 2010; Linares et al., 2010 ; Piazzi et
colonization by pioneer species and then the characteristic species is more than 25 years al. 2012 : Teixidd et al.. 2013
Heavy sub-surface abrasion N H N H H (approximately a century). Moreover, the active part of the concretion allows for the installation of M ! M
boring organisms, increasing the substrate's resilience and therefore that of the biocenosis.
Reworking of the sediment NR NR NR This pressure does not concern bedrock substrates

¥9
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Light deposition

Resistance varies according to local conditions and to the type of material added.

The case of a light addition of sediments: The coralligenous in stations that are not exposed to heavy
runoff or that are found in oligotrophic waters will show moderate resistance to a light addition of
sedimentary materials that would clog the cavities and the associated fauna.

The coralligenous of stations exposed to heavy runoff or in waters laden with sediment or organic
matter show high resistance to the light addition of sedimentary material.

Resilience in both cases is scored moderate, as the deposit will be difficult to eliminate
hydrodynamically once trapped in the community's three-dimensional structure.

The case of a light addition of rocky material: the characteristic species will be totally crushed.
Resilience is similar to resilience in the case where the rock is laid bare through extraction or in the
case of heavy sub-surface abrasion (no resistance, no resilience; very high sensitivity).

Expert judgement

Heavy deposition

The characteristic epigeal and cavity species of this biocenosis would be totally destroyed by
clogging, or by crushing should a large amount of exogenous material be added, unless the
biocenosis is located on an incline on which the deposit would not remain in the long term.

Should rocky material be added, the communities would have to resettle on bare substrate. Given
that these species are long-lived with a low capacity for recruitment and dispersal, the time needed
to form the biogenic substrate and for colonization by pioneer species and then the characteristic
species is more than 25 years (approximately a century).

In the case of a large addition of sediments that could not be eliminated hydrodynamically or thanks
to the inclination of the substrate, there would be a change of substrate and therefore in the type of
biocenosis (pressure: habitat change).

Expert judgement

Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic changes

VH

VL

This habitat is naturally exposed to significant hydrodynamic fluctuations.

N.B. A lasting change in hydrodynamic conditions could result in a change of habitat by affecting
sedimentation processes and nutrition in filter-feeders and suspension-feeders, and therefore the
biocenosis.

Expert judgement

Change in suspended solids

Resistance varies according to local conditions. The coralligenous in stations that are not exposed to
heavy runoff or located in oligotrophic waters are moderately resistant to changes in suspended
solids.

Resilience is scored moderate (for a short change).

N.B. A lasting change would alter the bathymetric extent of the habitat through the loss of
sciaphilous engineer species in darker zones, and possibly result in a change of habitat.

Peer-reviewed literature :
Ballesteros, 2006 ; Hong, 1980
Expert judgement
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1IV.3.2. Biocenosis of coralligenous platforms

Relationship with other classifications
. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | CI Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
Confidence index is High due
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a g
Habitat loss N H N H H : ) e ) ) to the permanent nature of
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. . . .
. impacts arising from this
Physical loss
pressure.
(permanent -
T Expert judgement.
HeRdiE T A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the Confidence index is High due
. e)g N H N H H characteristics of the habitat, defined by a soft substrate in the circalittoral level. By definition, this habitat cannot to the permanent nature of
yp recover on a different substratum or at a different depth. impacts arising from this
pressure.
Extraction would destroy the biocenosis through the elimination of the bio-constructed substrate and habitat's
associated species. Given that the engineering species characteristic of this habitat are long-lived, with a low capacity Expert judgement.
Substratum N H N L L for recruitment and dispersal, the time needed to renew the substrate and for its colonization by pioneer species and Resistance's confidence
extraction then the characteristic species is more than 25 years (approximately a century). index is High as this pressure
affects the habitat in-depth.
N.B. The removal of too much substrate could lead to a change in zonation and therefore of habitat.
If the compression does not alter the biogenic substrate and the associated cavity fauna, resistance is scored
moderate, as only erect organisms are affected. Some erect species are relatively flexible, but vertical compression
could cause breakage in certain individuals. If the biogenic substrate is not altered by the compression, resilience is
Trampling M L M L M L scored moderate. Expert judgement
N.B. Should the compression reach the bio-constructed substrate, the cavities will be obstructed and their population
destroyed. Resilience in this case is estimated at over 25 years.
. . . o - . Directly relevant gre
Surface abrasion doesn't alter the concretion, but it does eliminate the characteristic erect species. . v grey
. R L . R . literature: PNUE-PAM-
Surface abrasion M H N M M The overall resistance of this biocenosis to surface abrasion is scored moderate, as the substrate is not affected. The CAR/ASP, 2007
Physical organisms affected by surface abrasion are long-lived and will take several decades to recover. o
X Expert judgement
disturbance or — - - - - —
. By stripping the rock or overturning blocks of it, sub-surface abrasion alters the erect species composition as well as
damage Light sub-surface B ) ) ) . ) .
i merEy abrasion N H N M M the active part of the coralligenous concretion, which takes decades if not hundreds of years to form. Given that the Directly relevant grey
and/or reversible characteristic concretion species are long-lived with a low capacity for recruitment and dispersal, the time needed for literature: PNUE-PAM-
T Heavy sub-surface the renewal of the substrate and colonization by pioneer species and then the characteristic species is more than 25 CAR/ASP, 2007
g abras‘i,on N H N M M years (approximately a century). Moreover, altering the active part of the concretion allows for boring organisms to Expert judgement
settle, which increases resilience in the substrate and therefore the biocenosis.
Reworking of the .
. 8 NR NR NR This pressure does not concern rocky substrates
sediment
Resistance varies according to local conditions.
The case of a light addition of sediments: The coralligenous that is not exposed to heavy runoff or found in
oligotrophic waters with low sediment inflow shows low resistance to added sediment which risks clogging the
concretion and associated fauna.
The coralligenous in stations exposed to heavy runoff or located in waters laden with sediment and organic matter are | Directly relevant grey
. - highly resistant to a light addition of sediment. literature: PNUE-PAM-
Light deposition \% M L M Vv M ey g

The addition of rocky material would lead to a change of habitat.

Resilience depends on local hydrodynamics, which influence the time needed to eliminate the deposit. With sufficient
date lacking, resilience is considered to be low due to the slow dynamics of the populations associated with this
biocenosis and the average hydrodynamic conditions encountered in this habitat.

CAR/ASP, 2007
Expert judgement
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Heavy deposition

Should a large amount of exogenous material be deposited, the epigeal species characteristic of this biocenosis would
be totally destroyed due to the obstruction of photosynthesis, smothering or crushing. Given that these species are
long-lived with a low capacity for recruitment and dispersal, the time needed for the renewal of the biogenic substrate
and its colonization by pioneer species and then the characteristic species is more than 25 years (approximately a
century).

Directly relevant grey
literature: PNUE-PAM-
CAR/ASP, 2007

Expert judgement

Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic

This habitat is naturally exposed to bottom currents with little fluctuation. A change in hydrodynamic conditions would
alter sedimentation processes which would in turn have a notable effect on the biocenosis. In the absence of sufficient
data, resilience is scored low due to the slow dynamics of the populations associated with this biocenosis.

Directly relevant grey
literature: PNUE-PAM-

changes CAR/ASP, 2007
N.B. A lasting change in hydrodynamic conditions could lead to a change in habitat type due to the effect on Expert judgement
sedimentation processes and nutrition in filter-feeders and suspension-feeders and therefore on the biocenosis.

Resistance varies according to local conditions. The coralligenous in stations that are not exposed to heavy runoff or
located in oligotrophic waters show moderate resistance to changes in suspended solids.
The coralligenous in stations exposed to heavy runoff or that are used to suspended solids or organic matter are highly
. resistant.
Change in Expert judgement

suspended solids

Resilience is scored moderate (for a short-term pressure).

N.B. A lasting modification could lead to a change in the bathymetric extent of the habitat, if not a change of habitat
type, through the loss of sciaphilous engineering species in the darker zones.
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1V.3.3. Biocenosis of semi-dark caves

IV.3.3.a.
IV.3.3.b.

Facies with Parazoanthus axinellae
Facies with Corallium rubrum

Relationship with other classifications

The mobile fraction (muddy and detritic substrates) of cave bottoms is also considered.

Category Pressure Resist. | Cl resist. | Resil. | CI Resil.
Habitat loss N H N H

Physical loss

(permanent

change)
Habitat change (to another N u N u
type)
Substratum extraction N H F M
Trampling F M M M
Surface abrasion F M F M

Physical

disturb:

isturbance or Light sub-surface abrasion N H F M

damage

(temporary

and/or reversible

change)
Heavy sub-surface abrasion N H F M
Reworking of the sediment N M F M
Light deposition N M F M
Heavy deposition N M F M

89

Sensit.

Cl sensit.

Evidence base

Evidence type

All marine habitats are considered to have no resistance to this pressure and to be unable to recover from

Expert judgement.
Confidence index is High

H A . e ) ) due to the permanent

a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. . P .
nature of impacts arising
from this pressure.
Expert judgement.

A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the Confidence index is High

H characteristics of the habitat, defined by a sedimentary and a rocky substrate in the circalittoral level. By due to the permanent
definition, this habitat cannot recover on a different substratum or at a different depth. nature of impacts arising

from this pressure.
Peer-reviewed publication:
Extraction of the substrate would destroy the habitat through the elimination of the species characteristic | Denitto et al., 2007
of the habitat's rocky parts (anthozoa, sponges, bryozoa...) (no resistance). The species in the mobile part | Expert judgement.

M of the substrate are usually buried, but would also be eliminated should the substrate be removed. Given
that input of sediment and larvae is limited due to the sheltered, confined configuration of the habitat, Resistance's confidence
the stabilization of the substrate and recolonization of the bare substrate by pioneer species and then the | index is High as this
characteristic species should take 10 to 25 years. pressure affects the habitat

in-depth.
Compression of the substrate, be it the rocky or mobile portion of the habitat, would lead to a major loss . L
o L . L . . Peer-reviewed publication:
of the habitat's characteristics, as the organisms normally present live in a confined, highly protected .
M . . . . X e . Denitto et al., 2007
environment and therefore low in resistance. That said, their proximity to the outer environment allows R
- R Expert judgement.
for a resilience estimate of 2 to 10 years.
Surface abrasion would result in a major loss of the habitat's characteristics since the organisms living on . L
. . . X I . Peer-reviewed publication:
the rocky substrate are erect species and the most diverse fraction of the meiofauna living in the mobile .

M . R X [, . . - Denitto et al., 2007
substrate is buried in the first few millimetres disturbed by surface abrasion. The overall resilience Expert iudgement
dynamics of the habitat are unknown but assumed to be low due to the population dynamics. pertjucg :

M Peer-reviewed publications:
Denitto et al., 2007 ; Fichez,
1991b

The habitat will be totally destroyed by sub-surface abrasion as the substrates would be stripped. Expert judgement.
M Resilience is scored low due to the low dynamics of the populations and the time needed to stabilize the
mobile fraction and the sheltered configuration of the habitat, which limits recruitment. Resistance's confidence
index is High as this
pressure affects the habitat
in-depth.
Thi d 't ly to th k ts. ) o
15 pressure doesnt apply 10 the rocky parts Peer-reviewed publications:
. . . . . . Denitto et al., 2007 ; Fichez,

M For the mobile fraction, even though buried species won't be affected, reworking disturbs the 1991b

stratification of the substrate, which takes several decades to put in place. Resistance is scored as none R

" R Expert judgement.
and resilience is assumed to be low.
The hydrodynamic conditions in semi-dark caves are naturally calm and don't allow for the elimination of

M deposited material. Added exogenous sediment would therefore bury and smother the entire population. | Peer-reviewed publication:
Added rocky material would crush the communities with low dynamics. Denitto et al., 2007

M Resilience is scored low in terms of a return to a similar structural and functional state (time needed for Expert judgement.

recolonization by pioneer species and then biological successions).
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A reduction in hydrodynamics could result in the loss of filter-feeders and suspension-feeders, and the
replacement of this biocenosis by a dark cave biocenosis. (1V.3.4).

An increase in hydrodynamics would stir if not destroy the erect species, which are used to calm
conditions, and could bring in new species (larvae, mobile organisms), including predators of the Peer-reviewed publication:
M characteristic species of this biocenosis. Denitto et al., 2007

This habitat's overall resilience dynamics are unknown but are assumed to be low due to the low Expert judgement.
population dynamics.

Hydrodynamic changes F M F M

Hydrological
changes
(temporary
and/or reversible

N.B. In the case of prolong hydrodynamic change, there could be a habitat change.

This habitat is found in stable environmental conditions and is characterised by generally clear waters. A
change in water clarity would lead to a major decline in the species present. Resistance is scored
moderate as the destruction is not total. This habitat's overall resilience dynamics are unknown but are Peer-reviewed publication:
Change in suspended solids M M F M M M assumed to be low due to the low population dynamics. Fichez, 1991a

Expert judgement.

change)

N.B. A prolonged change could lead to a change in the oligotrophic character of the water body and in
turn a change of biocenosis.
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1V.3.3.b. Facies with Corallium rubrum

. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | CI Resil. | Sensit. sensit Evidence base Evidence type
E tjud t.
All marine habitats are considered to have no resistance to this pressure and to be unable to recover xpe.r u ggmen s
. X ) » X i Confidence index is High due to the
Habitat loss N H N H H from a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is . -
. . permanent nature of impacts arising from
Physical loss described. A
this pressure.
[FREICT Expert judgement
change) Habitat change (to A change in substratum or a change in biological zone (depth band) would lead to a complete loss of Co’;fidéncg index i's High due to the
. e)g N H N H H the characteristics of the habitat, which is defined by a rocky substrate in the circalittoral zone. By ermanent nature of fn acts arising from
P definition, this habitat cannot recover on a different substratum or at a different depth. P . P 8
this pressure.
Removal of the substrate would destroy the facies by eliminating the red coral colonies and other Peer-reviewed publications : Bramanti et
Substratum N H N H H characteristic sessile species (sponges, bryozoa, cnidaria). The species C. rubrum is particularly slow- al., 2014 ; Garrabou and Harmelin, 2002 ;
extraction growing (less than 50 mm per year), with a low dispersal capacity and a low recruitment rate. Resilience | Santangelo et al., 2012 and references
for a facies with C. rubrum can be more than 25 years. therein
Colonies of C. rubrum have a rigid, fragile skeleton and would be destroyed by compression. Other Peer-reviewed publications : Bramanti et
Tramplin L H N H H species of this facies could resist this pressure. Due to red coral's particularly slow growth rate (about 1 | al., 2014 ; Garrabou and Harmelin, 2002 ;
pling cm per year), low dispersal capacity and low recruitment rate, resilience is estimated at more than 25 Santangelo et al., 2012 and references
years. therein
Surface abrasion N H N H H p . d publicati B i et
Physical Light sub-surface Surface or sub-surface abrasion would result in the total loss of red coral colonies and the other aIee;c:leég:rrap;oulzan(;o::r'm;ﬂ:qazrgés ]
disturbance or abrasion N H N H H characteristic epigeal species (sponges, bryozoa, cnidaria). Resilience is estimated at over 25 years due Sa‘]tan ello et al. 2012 and refere,nces !
damage H b-surf to the very long growth cycles and low recruitment capacity of the characteristic species. . g v
’ eavy sub-surface N H N H H therein
(tempf)glary;n /o)r abrasion
reversible change) | peworking of the
. 6 NR NR NR This pressure does not concern bedrock substrates
sediment
Peer-reviewed publications : Bramanti et
el H H VH H H Becausehthis facies grows on a slope, a light addition of material would be eliminated before affecting al., 2014 ; Garrabou and Harmelin, 2002 ;
the species present. Santangelo et al., 2012 and references
therein
. . . Peer-reviewed publications : Bramanti et
Though unlikely, were a large amount of added material to settle on the substrate, it could smother, R
L. R . al., 2014 ; Garrabou and Harmelin, 2002 ;
Heavy deposition N H N H H clog or crush the sessile organisms.
> X X Santangelo et al., 2012 and references
Resilience is estimated at over 25 years. .
therein
A reduction in hydrodynamics could result in the loss of the characteristic filter-feeders and suspension
feeders and in the replacement of this biocenosis by a dark cave biocenosis. (1V.3.4).
An increase in hydrodynamics would stir if not destroy the erect species, which are used to calm Peer-reviewed publications : Bramanti et
Hydrodynamic L H N H H conditions, and it could introduce new species (larvae, mobile organisms) including predators of the al., 2014 ; Garrabou and Harmelin, 2002 ;
changes characteristic species of this biocenosis. Santangelo et al., 2012 and references
Hydrological Resilience is estimated at over 25 years. therein
changes
(temporary and/or N.B. In the case of a lasting modification, there could be a change of habitat.
reversible change) This facies is naturally exposed to stable conditions and is characterized by generally clear waters. A
change in water clarity could result in the clogging and smothering of the species present. Resistance is | Peer-reviewed publications : Bramanti et
Change in M H L H M u scored low as the impact is not total destruction. al., 2014 ; Garrabou and Harmelin, 2002 ;

suspended solids

N.B. In the case of a lasting modification, the oligotrophic character of the water body could change,
resulting in a change of biocenosis.

Santangelo et al., 2012 and references
therein
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1V.3.4. Biocenosis of caves and ducts in total darkness

Relationship with other classifications

The mobile fraction (muddy and detritic substrates) of cave bottoms is also considered.

Category Pressure Resist. | Cl resist. | Resil. | Cl Resil.
Habitat loss N H N H

Physical loss

(permanent

change)
Habitat change (to another N H N H
type)
Substratum extraction N H N M
Trampling M M L M

Physical

disturbance or

damage Surface abrasion L M L M

(temporary

and/or reversible

change)
Light sub-surface abrasion N H N M
Heavy sub-surface abrasion N H N M
Reworking of the sediment N M N M
Light deposition N M N M

1L

Sensit.

Cl sensit.

Evidence base

Evidence type

All marine habitats are considered to have no resistance to this pressure and to be unable to recover from

Expert judgement.
Confidence index is High

H a permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. due to the. permaner.n.
nature of impacts arising
from this pressure.

Expert judgement.
A change in substratum or a change in biological zone (depth band) would lead to a complete loss of the Confidence index is High

H characteristics of the habitat, defined by a sedimentary substrate and a rocky substrate in the circalittoral | due to the permanent

zone. By definition, this habitat cannot recover on a different substratum or at a different depth. nature of impacts arising
from this pressure.
Removal of the substrate would destroy the habitat through by eliminating the characteristic species of E:iri;zv:v;;adzggt;l|cat|on.
the rocky part of this biocenosis (sponges, bryozoa, etc.), which are sessile. Mobile species in the Expertjudge'r,nent
biocenosis tend to be buried, but would also be eliminated should the substrate be removed. Given that ’

M the addition of sediment or larvae is limited due to the sheltered, confined configuration, and the fact . , .

L . . I Resistance's confidence
that most of the characteristic species are long-lived (very slow growth rate, the stabilization of the . o .
substrate and recolonization of the bare substrate by pioneer species and then the characteristic species indexis High as this .
would take more than 25 years. !oressure affects the habitat

in-depth.

Most of the characteristic species of this biocenosis are encrusting (sponges) or fairly rigid (bryozoa), but
their constructions in an environment that is very calm physically make them less resistant mechanically
than they would be in a mediolittoral cave, for instance. Resistance to this pressure is therefore scored Peer-reviewed publication:

M moderate. Denitto et al., 2007

Expert judgement.
Little is known about the pressure's effect on this biocenosis. As most of the characteristic species are
sponges with lifespans of over 10 years, resilience is scored low.
Most of the species characteristic of the rocky part of this biocenosis (sponges, bryozoa...) are sessile
species that would be lost if the habitat is exposed to abrasion. On mobile bottoms, surface abrasion
could remove 80% of the meiofauna (low resistance). Peer-reviewed publication:
M Given that (i) these species are long-lived with a low capacity for recruitment and dispersal and (ii) there is | Denitto et al., 2007
little of the water renewal needed to supply new larvae, the time needed for the recolonization of the Expert judgement.
substrate by pioneer species and then the characteristic species is about 10 to 25 years, assuming there
are mature individuals in the vicinity.
Peer-reviewed publications:

M Sub-surface abrasion would totally strip the rocky substrate, exposing the bare rock. On mobile ?gg:llt;o etal., 2007; Fichez,

substrates, sub-surface abrasion totally strips the rocky substrate, exposing the bare rock. On mobile Expert judgement
substrates, sub-surface abrasion impacts the upper anoxic layer of the sediment, which takes several ’
decades to form. Resistance is therefore scored as none. Resilience is scored none due to the time it takes . , )

. X . . R . Resistance's confidence
for species to recolonize the bare substrate and for biological successions to restore the functional . s .

M biocenosis (low population dynamics and a sheltered habitat that limits the input of new recruits. index s High as this
pressure affects the habitat
in-depth.

This pressure doesn't apply to the rocky parts. Peer-reviewed publications:

M Denitto et al., 2007 ; Fichez,

For mobile bottoms, even if the buried species are not affected, reworking disturbs the stratification of 1991b
the substrate, which takes decades to put in place. Resistance and resistance are scored none. Expert judgement.
The species characteristic of the mobile fraction live both at the surface or buried in a shallow layer of Peer-reviewed publication:

M sediment. Those on the rocky part are epigeal. These species are adapted to an oligotrophic environment, | Denitto et al., 2007

with very little natural inflow. The hydrodynamic conditions of dark caves are naturally calm and don't

Expert judgement.



https://inpn.mnhn.fr/habitat/cd_hab/979/tab/correspondances

Heavy deposition

Hydrological
changes
(temporary
and/or reversible
change)

Hydrodynamic changes

allow for the elimination of deposits. The addition of 5 cm of exogenous sediment would bury and
smother the entire population, while the addition of rocky material would crush the communities with
weak dynamics.

This biocenosis would take 25 years to return to a similar structural and functional state (the time needed
for recolonization by pioneer species and then biological successions).

Peer-reviewed publication:
Denitto et al., 2007
Expert judgement.

Change in suspended solids

The environment of this habitat is naturally very calm. A change in hydrodynamic conditions would lead to
a significant decline in the species present, notably filtering and suspension-feeding organisms. Resistance
is scored low because the effect is not completely destructive for a change that lasts less than a year.

If there's an increase in hydrodynamics, there's a risk of (i) introducing new species that compete for
space and resources, (ii) mingling of the surface sediment layer and (iii) a change in the oxygenation of the
environment.

If there's a reduction in hydrodynamics (e.g. a cave closing) there is a risk of (i) removal of occasional
visitors that represent an important place in the trophic network (ii) removal of food supply, and (iii)
anoxia if the replenishment of water is completely prevented.

Resilience is scored low since the destruction of the community isn't total, so recovery is long but less
than 25 years.

N.B. In the case of a prolonged change, there's a risk of change in habitat type.

Peer-reviewed publication:
Denitto et al., 2007
Expert judgement.

L

This habitat occurs under stable environmental conditions and is characterized by generally clear waters.
A change in water clarity would lead to a notable decline in the species present. Resistance is scored low
as the effect would not be totally destructive, but would still be more significant than a change in
suspended solids in the semi-obscure cave biocenosis.

N.B. In case of a prolonged modification, the oligotrophic nature of the water could change, resultingin a
change of biocenosis.

Peer-reviewed publication:
Fichez, 1991a
Expert judgement.




IV.3.5. Biocenosis of shelf-edge rock

Relationship with other classifications
. . " " 5 a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Expert judgement.
Confidence index is High due
. All marine habitats are considered to have no resistance to this pressure and to be unable to recover from a I index 1s High du
Habitat loss N H N H H : ) e ) ) to the permanent nature of
permanent loss of habitat to land or a freshwater habitat, although no specific evidence is described. . . .
. impacts arising from this
Physical loss
pressure.
(permanent -
T Expert judgement.
HeRdiE T A change in substratum or in biological zone (depth band) will lead to a total loss of the characteristics of the habitat, | Confidence index is High due
. e)g N H N H H which is defined by a sedimentary substrate and a rocky substrate in the circalittoral zone. By definition, this habitat to the permanent nature of
b could not recover on a different substratum or at a different depth. impacts arising from this
pressure.
The removal of substrate would destroy the biocenosis by eliminating the sessile species characteristic of this habitat | Expert judgement.
Substratum N u L L L (sponges, cnidarians, bryozoans, etc.). Given that these species are long-lived, with a low capacity for recruitment and | Resistance's confidence index
extraction dispersal, the time needed for recolonization of the substrate by pioneer species and then the characteristic species is | is High as this pressure affects
estimated at 10 to 25 years, assuming there are other individuals nearby. the habitat in-depth.
Tramplin M L L L M L Resistance is scored moderate as the community would not be completely destroyed by vertical compression. Expert iudgement
pling Resilience is scored low due to the slow population dynamics associated with this habitat. pertjuce
Surface abrasion M L L L M L Like compression, surf.a.ce ab.rasion would alter only a part of the cgmmunityiThe flex.ible or .encru.sting 9rganisms will Expert judgement
not be destroyed. Resilience is scored low due to the slow population dynamics associated with this habitat.
Light sub-surface . . . N Expert judgement.
= . N H N L L Sub-surface abrasion totally strips the rocky substrate, exposing the bare rock and therefore eliminating the p. ! g. . .
. abrasion - R . - . R . . Resistance's confidence index
Physical characteristic epigeal species. Resilience is scored as none due to the time needed for the species to recolonize the o .
. Heavy sub-surface . . . R R . is High as this pressure affects
disturbance or ) N H N L L untouched substrate and for the biological successions to reform a functional biocenosis. L.
damage abrasion the habitat in-depth.
Reworking of the .
(temporary . B NR NR NR This pressure does not concern bedrock substrates
. sediment
and/or reversible — — . : - —
change) This biocenosis is in a zone that is naturally exposed to strong hydrodynamics that allow for the quick elimination of
minor sedimentary deposits. Should rocky material be added, certain organisms will be crushed, but not the whole
Light deposition M L L L M L community. Resistance is scored moderate. The recolonization of the bare rocky substrate by pioneer species and Expert judgement
then by the characteristic species should take 10 to 25 years (low resilience), assuming there are mature individuals
nearby.
The characteristic species will be smothered or crushed if too much rocky material is added. The time needed for
recolonizing the untouched rocky substrate by pioneering species then by characteristic species is estimated at 10-25
- if mature individual by. .
Heavy deposition N L L L L years It mature Individuals are nearby Expert judgement
If too much sedimentary material is added and the local hydrodynamic conditions don't allow for the rapid
elimination of the deposit, there will be a change in the type of substrate and therefore a habitat change.
This habitat is naturally exposed to extreme fluctuations in hydrodynamic conditions. Resistance is scored high for a
change that lasts less than a year. A decrease in hydrodynamism risks reducing nutrient provisions for filter-feeders
Hvdrodynamic and suspension-feeders characteristic of this biocenosis. If a community is altered, resilience is scored low due to the
Hydrological cr:’an esy H L L L L slow dynamics of the communities associated with this habitat. Expert judgement
changes 8
(temporary N.B. a lasting modification could result in a change of habitat (notably due to silting in the case of a decrease in wave
and/or reversible energy )
change) An increase in suspended solids could result in clogging in filter-feeders and suspension-feeders. When this pressure
Change in L L L L L is temporary, resilience is scored low due to the slow dynamics of communities associated with this habitat. Expert judgement

suspended solids

N.B. A prolonged modification could result in a change of habitat (notably by changing the sedimentation process).
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V.1.1. Biocenosis of bathyal muds

6 facies
Relationship with other classifications
Category Pressure Resist. | Cl resist. | Resil. | CI Resil. | Sensit. serflit. Evidence base Evidence type
Habitat loss NR NR Deep habitat not concerned by this pressure
Physical loss Expert judgement.
(permanent Habitat change (to N H N H H A change of substrate would lead to the total loss of the characteristics of the habitat, which is defined by a Confidence index is High due to
change) another type) muddy substrate. By definition, this biocenosis could not recover on a substrate with a different granulometry. | the permanent nature of impacts
arising from this pressure.
Extraction would destroy the biocenosis and the characteristic species, which are epigeal and buried. The time
needed for mud renewal and recolonization by the characteristic species of the biocenosis is estimated at over
5 to 10 years. Resilience could be longer in the case of weak hydrodynamics or if the habitat is isolated, .
conditions that limit the provision of larvae. Exp.ertJudglemen.t. . .
Substratum N u M L L Resistance's confidence index is
extraction . - . . . . . High as this pressure affects the
Given the position of this habitat, exposure to extraction pressure is unlikely. L
habitat in-depth.
N.B. Resilience in certain facies (notably facies V.1.1.a, c and d) can be over 25 years due to the long life cycles
of the characteristic species.
Trampling NR NR Deep habitat is not concerned by this pressure Expert judgement
Surface abrasion affects the erect species but not the buried species. Resistance is scored low. Resilience is
estimated at 5 to 10 years due to the life cycles of the characteristic species. Recovery will take longer in the
Surface abrasion L L M L L case of weak hydrodynamics or if the habitat is isolated, conditions that limit the provision of larvae. Expert judgement
N.B. Resilience in certain facies (notably facies V.1.1.a, c and d) can be more than 25 years due to the long life
cycles of the characteristic species.
Sub-surface abrasion would destroy the biocenosis, which is characterized by epifauna and shallowly buried
Light sub-surface N L M L L endofauna as well as stabilized sediment. Resilience is estimated at 5 to 10 years due to the life cycles of the
Physical abrasion characteristic species. Recovery will take longer in the case of weak hydrodynamics or if the habitat is isolated,
disturbance or conditions that limit the provision of larvae. Expert judgement
damage Heavy sub-surface
(temporary and/or abrasion N L M L L N.B. Resilience for certain facies (notably facies V.1.1.a, c and d) can be more than 25 years due to the long life
reversible change) cycles of the characteristic species.
Reworking of the sediment would destroy the biocenosis which is characterized by epifauna and shallowly
Reworking of the buried endofauna as well as stabilized sediment. Resilience is estimated at 5 to 10 years due to the lifespans of .
. N L M L L L R . R A . o Expert judgement
sediment the characteristic species. Recovery will take longer in the case of weak hydrodynamics or if the habitat is
isolated, conditions that limit the provision of larvae.
This habitat is located in zones with significant natural siltation. Resistance to the addition of material of the
same origin is therefore high.
Light deposition H L H L L N.B. A change in sediment granulometry could result in a change of facies (within the same biocenosis). Expert judgement
The hydrodynamic characteristics of this habitat don't allow for the short-term elimination of a deposit of sand,
pebble, gravel or rocky material. The addition of a substrate other than the original type would therefore result
in a change of habitat.
Resistance is scored as none since the addition of too much material would bury the biocenosis. Resilience is
scored as none, but nevertheless depends on the capacity of the local hydrodynamics to remove the deposit. . . .
Grey literature on similar habitat
Heavy deposition N L N L L N.B. The hydrodynamic characteristics of this habitat don't allow for the removal of a sand, pebble, gravel or and same pressure: Tillin et al,

rocky material deposit in the short term. The addition of a substrate of a type other than the original would
therefore result in a change of habitat.

2010 (habitat "Deep-sea mud")
Expert judgement
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N.B. Resilience for certain facies (notably facies V.1.1.a, c and d) can be more than 25 years due to the long life
cycles of the characteristic species.

Hydrological
changes
(temporary and/or
reversible change)

Hydrodynamic

A change in hydrodynamic conditions could result in a facies change within the biocenosis, without a change of

Grey literature on similar habitat
and same pressure: Tillinetal.,

changes H L the biocenosis itself. 2010 (habitat "Deep-sea mud")
Expert judgement
CERpl The sensitivity of this habitat to a temporary change in suspended solids is low.
VH VL Expert judgement

suspended solids

N.B. A prolonged change would result in the clogging of organisms.
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V.2.1. Biocenosis of bathyal detritic sands with Gryphus vitreus

Relationship with other classifications

cl
Category Pressure Resist.|Cl resist. Resil.|CI Resil. |Sensit. it Evidence base Evidence type
sensit.
Habitat loss NR NR NR Deep habitat not concerned by this pressure
Physical loss Expert judgement.
(permanent change) |Habitat change (to N H N H H A change of substratum would lead to the total loss of the characteristics of the habitat, which is defined by a detritic sand |Confidence index is High due to the
another type) substrate. By definition, this biocenosis could not recover on a substrate of different granulometry. permanent nature of impacts arising
from this pressure.
G. vitreus belongs to the epifauna that would be removed along with the surface sediment. Resilience is estimated at . o .
Substratum . . . i . . i Peer-reviewed publications: Emig,
) N H M H H |about 5 years due to this species's low population density. Resilience could be longer in the case of weak hydrodynamics or
extraction . i i o . 1985 ; 1989a ; 1989b
an isolated habitat, conditions that limit the provision of larvae.
Trampling NR NR “ Deep habitat is not concerned by this pressure
Surface abrasion N H M H H
- As G. vitreus is part of the epifauna, individuals would be destroyed by abrasion. Resilience is estimated at about 5 years . o .
Light sub-surface i o, . . . K . . Peer-reviewed publications: Emig,
) N H M H H |due to this species's low population density. Resilience could be longer in the case of weak hydrodynamics or an isolated
abrasion . . o . 1985 ; 1989a ; 1989b
habitat, conditions that limit the provision of larvae.
Heavy sub-surface
. N H M H H
abrasion
Physical
disturbance or X A reworking of the substrate would mean the overturning of the pebbles, gravel and debris to which the individuals of G. . o .
Reworking of the . . . . X o . . Peer-reviewed publications: Emig,
damage ) N H M H H |vitreus are attached. Resilience is estimated at about 5 years due to this species's low population density. Recovery could
sediment . . . . . e . 1985 ;1989a ; 1989b
(temporary and/or be longer in the case of weak hydrodynamics or an isolated habitat, conditions that limit the provision of larvae.
reversible change
ge) A light addition of sandy or muddy material could be rapidly eliminated by currents.
o . ] - . . N . Peer-reviewed publications: Emig,
Light deposition H H H H L H  [N.B. The hydrodynamic characteristics of this habitat don't allow for the elimination of deposits of pebbles, gravel or rocky 1985 - 1989
; a
materials in the short term. The addition of a substrate of a type other than the original would therefore result in a change
of habitat.
A heavy addition of sand would result in the rapid impoverishment or elimination of brachiopods due to suffocation or
clogging. Resilience is estimated at about 5 years due to this species's low population density. Recovery could be longer in
the case of weak hydrodynamics or an isolated habitat, conditions that limit the provision of larvae. . L .
. Peer-reviewed publications: Emig,
Heavy deposition N H M H H
. - . . o . 1985 ; 1989a
N.B. The hydrodynamic characteristics of this habitat don't allow for the elimination of deposits of pebbles, gravel or rocky
materials in the short term. The addition of a substrate of a type other than the original would therefore result in a change
of habitat.
Hydrological Hydrodynamic N H M H H [This habitat is characterized by moderate to high hydrodynamism, which strongly limits sedimentation. A modification of Peer-reviewed publications: Emig,
changes changes these conditions would result the loss of the biocenosis. 19851989

~
(e)]
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(temporary and/or
reversible change)

Resilience is estimated at about 5 years due to this species's low population density. Recovery could be longer in the case
of weak hydrodynamics or an isolated habitat, conditions that limit the provision of larvae.

Change in
suspended solids

This deep habitat is unlikely to be exposed to this pressure.
Should it be exposed: resistance to an increase in suspended solids would be moderate (suspension-feeders could be

clogged).

Peer-reviewed publications:
1985 ; 1989b

Emig,

LL




V.3.1. Biocenosis of bathyal rocks

7 facies
Relationship with other classifications
. . . " . a . .
Category Pressure Resist. | Cl resist. | Resil. | Cl Resil. | Sensit. sensit Evidence base Evidence type
Habitat loss NR NR Deep habitat not concerned by this pressure
Physical loss Expert judgement.
(permanent Habitat change (to N H N H H A change in substratum would lead to a complete loss of the characteristics of the habitat, defined by a rocky Confidence index is High due to
change) another type) substrate. By definition, this habitat cannot recover on a different substratum; the permanent nature of impacts
arising from this pressure.
Peer-reviewed publication: Fabri
Removal of the substrate would destroy the biocenosis through the elimination of the characteristic species of etal, 2014
Substratum this biocenosis (sponges, anthozoa, etc.). Given that (i) these species are long-lived with a low capacity for Expert judgement
N N H N M M recruitment and dispersal, and that (ii) this habitat is naturally due to its depth and is therefore very stable, the
extraction ) - . . - . . , . . .
time needed for the recolonization of the bared substrate by pioneer species and then the characteristic species Resistance's confidence index is
is more than 25 years. High as this pressure affects the
habitat in-depth.
The species characteristic of this biocenosis are mostly erect organisms that would be totally degraded by vertical | Peer-reviewed publication: Fabri
Trampling M L N M L compression. etal., 2014
Recovery would be very long as the characteristic species are long-lived and have a low recruitment capacity. Expert judgement
Surface abrasion would eliminate the erect species characteristic of this habitat. Given that (i) these species are Peer-reviewed publication: Fabri
Surface abrasion N L N M L long-lived with a low capacity for recruitment and dispersal and (ii) the habitat is naturally protected owing to its | et al., 2014
depth and is therefore very stable, the time needed for recolonization of the substrate is more than 25 years. Expert judgement
Peer-reviewed publication: Fabri
Physical Light sub-surface N H N M M etal., 2014
disturbance or abrasion Sub-surface abrasion totally strips the rocky substrate, exposing the bare rock and at the same time eliminating Expert judgement
damage all characteristic species. Recovery would take more than 25 years due to the time needed for these long-lived
(temporary species to recolonize the bare substrate and for biological successions to re-establish the functional biocenosis. Resistance's confidence index is
. Heavy sub-surface - -
and/or reversible | oo N H N M M High as this pressure affects the
change) habitat in-depth.
Reworking of the .
. NR NR This pressure does not concern bedrock substrates
sediment
This biocenosis is found in a naturally stable environment. The addition of rocky material, even minimal, would
result in the crushing or clogging of most of the epigeal organisms (a light addition would not affect the
biocenosis as a whole). Peer-reviewed publication: Fabri
. . In the case of added rocky material, recovery would take more than 25 years due to the time needed for these P '
Light deposition L L N M L R R . R R . . . etal., 2014
long-lived species to recolonize the bare substrate and for the biological successions to re-establish the functional R
. R Expert judgement
biocenosis.
Hydrodynamism around this biocenosis is naturally low and would not allow for the elimination of a sedimentary
deposit.
The characteristic species would be smothered or crushed by the addition of rocky material. The time needed for . . .
o . . . L . Peer-reviewed publication: Fabri
-, recolonization of the bare rocky substrate by pioneer species and then the characteristic species is estimated at
Heavy deposition N L N M L etal., 2014
more than 25 years. Expert iudgement
The addition of sediment would result in a change of habitat. pertjudg
Hydrod i A .
Hydrological c:ar:;)esynamlc NR NR Deep habitat not concerned by this pressure
changes
8 This biocenosis is located in a naturally stable environment. A change in suspended solids of short duration would . . .
(temporary Change in result in the clogging of most of its organisms. As these species are long-lived, recovery would be very slow Peer-reviewed publication: Fabri
and/or reversible 8 L L N M L geing g ’ P J ! v ¥ ’ etal., 2014

change)

suspended solids

N.B. A prolonged modification (notably silting) could result in a change of habitat.

Expert judgement

8L
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6 Annex 1. Resistance,

and sensitivity scales

Table 1. Resistance scale

resilience

None Low Medium High
Habitat Severe degradation | Some No notable
destruction, of a habitat, modification of modification of the

corresponding to a
total loss of biotic
characteristics

(e.g. disappearance
of characteristic,
structuring and/or
engineer species) and
abiotic characteristics

corresponding to a
major loss of its
biotic characteristics
(e.g. major decline in
characteristic,
structuring and/or
engineer species) and
abiotic characteristics

the habitat’s biotic
characteristics

(e.g. decline in
characteristic,
structuring and/or
engineer species) or
abiotic
characteristics (e.g.

biotic or abiotic
characteristics of the
habitat. Some
biological processes,
like feeding,
respiration and
reproduction rates
may be affected, but

(e.g. loss of the (e.g. severe substratum no effect on
substratum) degradation of the degradation) population viability
potentially causing | substratum) without changing | of characteristic,
a change of habitat | potentially causing a | the habitat type. structuring and/or
type. change of habitat engineer species.
type.
Table 2. Resilience scale
None Low Medium High Very High
at least 25 1
10-25 years 2-10 years 1-2 years within 1 year
years

Table 3. Sensitivity scale defined by the combination of resistance and resilience scores

Resilience

Resistance
None

Low
Medium
High

Medium | High Vvery
2-10 yr 12 yr High
<lyr
Medium Low
Medium Low
Low Low
Low Very Low
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7 Annex 2. Physical pressures definitions

Definitions from the methodological report La Riviére et al., 2016.

Pressure category Pressure Definition
The permanent loss of an existing marine habitat to land or to a freshwater water habitat.
Habitat loss . . . . . : :
All habitats are considered « very highly sensitive » to this pressure, although deep-sea habitats are considered « not exposed ».
The permanent replacement of one matine habitat by another marine habitat, through a change in substratum and/or a change in biological zone (depth
Physical loss band). This can be caused by i) the addition of a new substratum or ii) the extraction of existing substratum permanently exposing a different seabed type.
(permanent change) | Habitat change For soft sediment habitats, a change in substratum is defined here as a change in 1 class of the modified Folk classification (see Annex 1). This includes

(to another type)

change to artificial substratum.

NB: This pressure can arise from other physical pressures (physical disturbance or hydrological changes) where the magnitude, frequency or duration of exposure leads to a permanent
change in habitat type.

Physical
disturbance or
damage
(temporary and/or
reversible change)

Substratum removal (including of biogenic habitats) which i) exposes substratum of the same type, or ii) temporarily exposes substratum of another type.

Substratum NB: This pressure becomes « habitat change » if:
extraction - The removal exposes substratum of a different type and environmental/ hydrodynamic conditions do not allow the newly exposed seabed to return to its original
substratum type
- The depth of extraction leads to a change in bathymetry.
Trampling The vertical compression of the seabed and its associated species.
Surface abrasion | Mechanical action resulting in disturbance of the seabed surface and associated species (epifauna and epiflora), yet with limited or no loss of substratum.
Light sub- Mechanical action resulting in disturbance of the seabed and associated species either i) penetrating the sediment down to 5 cm depth or ii) scouring hard
surface abrasion | substrata.
Heavy sub- Mechanical action resulting in disturbance of the seabed and associated species either i) penetrating the sediment beyond 5 cm depth or ii) scouring hard
surface abrasion | substrata.
Reworking of

the sediment

The displacement and rearrangement of seabed sediment without any net loss of substratum. This pressure does not apply to bedrock substrates.

The addition of up to 5 cm of material on the seabed. This pressure concerns the addition i) of material of the same type as the original substratum, or ii)

Light deposition of a different type but where hydrodynamic conditions allow its rapid removal.
INB: This pressure becomes « habitat change » if the original biological commmunities are not able to recolonize the deposited substratum.
The addition of more than 5 cm of material on the seabed. This pressure concerns the addition i) of material of the same type as the original substratum,
Heavy or ii) of a different type but where hydrodynamic conditions allow its rapid removal.
deposition
NB: This pressure becomes « habitat change » if the original biological commmunities are not able to recolonize the deposited substratum
Changes in water movement associated with tidal streams, currents, or wave exposure for less than 1 year.
Hydrodynamic
changes INB: This pressure becomes « habitat change » where new hydrodynamic conditions provoke a change in biological composition by changing the immersion/ emersion rate, or by
Hydrological changing the nature of the seabed.
changes Change in An increase in sediment or organic matter (particulate or dissolved) concentrations in the water column that leads to a change in water clarity and/or
suspended affects filter-feeding organisms, for less than 1 year.
solids

INB: This pressure becomes « habitat change » if an increase in suspended matter permanently changes biological community composition.
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ABSTRACT

This report presents the assessment of French Mediterranean
benthic habitats’ sensitivity to physical anthropogenic pressures,
based on best available knowledge, and in collaboration with

scientific experts.

It summarises the methodological framework and limitations,
and provides assessment matrices for each habitat. Each matrix
displays, for each pressure, a resistance score, a resilience score and
a combined sensitivity score, with associated confidence indices,

and a description of the evidence base and type.

The generic sensitivity assessments produced by this project
aim to serve as a tool in helping the monitoring and management
of the marine environment, notably in assessing the risks posed by

human activities to benthic habitats.
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