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Abstract

In the Isle of Man, commitments to conservatibave necessitated the identification and protection of
species and habitats of conservation concefithe aim of the research was to generate a biotope map
for the Manx territorial sea and to identify area$ conservation concern in relation to the distribution

of fishing effort, whereby management recommendations for conservation could be niHue.
objectives of the study were as follows: Hehtify benthic communitiesbased onvisual survey data
collectedin 2008and to classifghe identified communities accordingtd KS ' YQa KIF oA G @
scheme?2) Produce a biotope map using ArcGIS and identify areas of conservation interest, according to
European and UK designation3) Determine the extent b fishing effort in biotopes containing
commercially targeted species by overlaying fishirfgrefiata on the biotope map in ArcGi9, Provide
management recommendations for conservation. Forty distinct communities, 20 biotopes, and 13
broader habitats were identified in Manx watersThar distributions were mapped and thaterpolation
method used to produce full coverage mapmsdeemed appropriate for predicting the distribution of
broad habitats, buwwasnot appropriateat the biotope or community les. Four biological features of
conservation concern were identified including maerl bestge Modiolusbed, Sabellaria spinulosand
Edwardsiasp. In addition, habitats corresponding wittine international and national conservation
designations were idgified. Analysis of variance revealed significant differences in fishing effort
between communities @ 99= 7.553,P < 0.01), biotopes (I 12s= 8.045,P < 0.01), and broad habitats

(R, 130= 6.627,P < 0.01) containing commercially targeted spect®sme sensitive biotopes, including
habitats supporting maerl and an infralittoral rock habitat, occurred within or in proximity to known
fishing grounds. For these and other areas with the potential for interaction between fishing activity and
sensitive biotopes, management recommendations were made to mitigate conflicts between
conservation and fishing interest

Shannon White, School of Ocean Sciences, Bangor University, Menai, Anglesey, UK, LL59 5AB
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1.INTRODUCTION

Interaction with marinehabitats and impacts on their integrity are inevitable with respect to the
range of human activities supported by the sea, includisiging and aquaculture, aggregate dredging,
mineral extraction, and é&hore wind energy development®ouvere & Ehler, ZIB). In particular,
mobile fishing geatowed across the seabed can directly disrupt benthic habitats and their associated
communities. Dredges, rodiopper trawls, and beam trawls have been identified as causing the
greatest disturbance to the seabed (K& et al., 2002). The impacts of human activities on the marine
environment have become widely recognized, spurring the development of national and international
conservation initiatives which advocater the protection of priority habitats and species promote
biodiversity and healthy ecosystem functi@iEFRA, 2002gentification and protection oareas where
habitats and species of conservation concern occur requires accurate information on their extent and
distribution (Connor et al., 2004). Thiggabed habitat mapping has developed as an important tool for
conservation management and spatial planning in the marine environment (Robinson et al., 2007). The
Isle of Man has made commitments to conservation initiatives and its queen scallop fissewgckaed
Marine Stewardship Council (MSC) accreditation, both of which require the identification and protection
of habitats and species of consation concern. The aim of thigudy was to generate a biotope map
for the Manx territorial sea to identifyhe distribution of features of conservation concern and relate
this to the distribution of fishing activity, whereby management recommendations for conservation

could be made.

The Manx territorial waters have supported an important scallop fisheryesithe 1930s
(Bradshaw et al., 2001). King scalléfecten maximugre extracted using dredges, while dredging or
trawling can be implemented to extract queen scallofsquipecten operculari€C.B Horne, 2011).
Additionally, the muddy sediments characteiisof the deeper waters found between the Isle of Man
and Ireland supports disheryfor the Norway lobsteNephrops norvegicusvhich accounts for around
85% of the catch for the whole of the Irish Sea (Mackie, 1990). Both soft and hard substrata lzabitats
susceptible to damage caused by mobile fishing gear. Particularly vulnerable are sessile epifaunal
species, whose removal can result in a reduction of the structural complexity within the habitat (Collie et
al., 200@). Fishing gear may break up hauwbstrata and biogenic reefs, which causes resuspension of
sediments and reduces habitat complexity, thereby limiting the range of organisms for which the habitat
is suitable (Kaiser et al., 2002). Damage caused by fishing gear in soft sediment habjtaesnoze

bioturbators from the benthic community, thereby affecting nutrient cycling and oxygenation of the
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sediments, which could have ecosystande ramifications (Widdicombe et al., 2004).metaanalysis

carried out by Collie et al. (2080revealed tlat faund biomass and abundanage biogenic habitats and

stable habitats (e.g. gravel and mud) were more negatively affected by fishing atttauityn unstable

or more dynamic habitats (e.g. sand). metaanalysis conducted by Kasier et al. (2006) ideatia

mean 98% initial decrease in species abundance caused by scallop dredging in biogenic habitats.
Habitats with biogenic structural components are especially vulnerable to damage, as these support rich
biodiversity and have slosv rates of recovery thn other habitats. Slowgrowing sponges and seft
corals,for example,exhibit recovery rates on the order of years. In comparison, opportunistic species
which characterize disturbed habitats tend twave short life spans and low biomasad may exhibit

recoveryin under one yea(Kaiser et al., 2006)

International and national conservation initiatives, including the EC Habitats Directive, the
Convention for the Protection of the Marine Environment of the Neftist Atlantic (OSPAR), and the
UK Biodiversit Action Plan, the latter implemented in response to the objectives of the Convention on
Biological Diversity, aim to preserve or enhance marine biodiversity to maintain the integrity of marine
ecosystems. Each has identified specific priority habitats spaties whose protein is required to
meet theseaims. The importance of an ecosystebased approach to marine management has become
widely recognized and is formally supported by the UK. The principles of ecodyasett management
promote the integraton of conservation objectives with the sustainable use of marine resources
(DEFRA, 20020ne way in which the ecosystelbased approach has been applied to fisheries
managementis through the identification and protection of essential fish habitat. Téfisrs not only to
the physical habitat known to support targeted species, but also refers tetarget sessile species
which occur in thehabitat and may contribute to itstructural complexity andproper ecolmical
functioning(Holland & Schnier, 2006).

Historically, management of the marine environment in Manx waters has not been ecosystem
based and has focused, instead, on the conservation of scallop species targeted by the fisheries. There
are currently five closed areas around the Isle of Man at Pdn, Douglas Bay, Laxey Bay, Niarbyl, and
Ramsey, which have been closed, some only temporarily, to help replenish scallops statky,(jpers.
comm.). These closed areas might not incorporatitats andspecies of conservation concern,
thereby reneeringthem vulnerable to fishing activityhile the Isle of Man is a UK Crown Dependency
with its own government and legislation and is not required to adhere to EU conservation directives or

to UK legislation, the Isle of Man is a signatory of the O$BA¥ention via the UK and is in the process



of signing up to the Convention on Biological Diversity (Gell, pers. comm.). The identification and
conservation of OSPAR and UK Biodiversity Action Plan priority habitats and species in Manx territorial
waters & therefore necessarip uphold conservation commitmentsn addition, the Manx fishery for
Aequipecten operculariwas recently granted accreditation by the Marine Stewardship Coud8C

accredited sustainable fisherishiouldmaintain thestructure, function, and diversity of the ecosystem

on which the fiskry depends(Marine Stewardship Council, 2010). An important step towdhds
ecosysterrbased approach tananagement is the commitment of the Isle of Man Goweenmt to the
establishment of a marine mare reserve at Ramsey Bay, in which habitats of conservation interest,
including maerl bedsModiolus modiolugeefs, and seagrass betisve been identified. Fishetrave

also recognized this as an important area for juvenile scalldpsol 1S G O2F{SNIBlY Sé | yF
GFAAKSNASAE YIylF3aSySyid T2yS¢ KIF@S 020K 06SSy LINELR
sensitive habitats, while benefitting the sagll fisheries (Gell & Hanley, 20). While the reserve will

afford protection for sensitive haldts in one area of the seabed, the identification and conservation of
sensitive habitats and species in the whole of the territorial sea will be necessary to promote sustainable

use of the marine environment in Manx waters.

Seabed habitat mapping has ddeped as an important tool for conservation management and
spatial planning in the marine environment (Robinson et al., 2007). The classification of identified
YENRYS O2YYdzyAGASE YyR GKSANI KFEOoAGFG&a>ypBsNdbé&oA 2 2L
identified. Further, thedistribution of biotopes of conservation concecan be mappedn relation to
fishing activityand the extent of fishing disturbance in edgilotope can be determinedThe aim of this
reseach was to produce a biotope ap for the Manx territorial seaandto identify the distribution of
sensitive biotopesin relation to the distribution of fishing effort, whereby management
recommendations coulde made to mitigate potential conflicts in areas of both consgovaand
fishing interest. It wa hypothesized thaall biotopes containing species of commercial importance are
equally susceptible to damage by fishing activilyorder to make management recommendations that
are effectivefor meeting conservation obgives it is important to know whether or not sensitive
biotopes are equally susceptible to fishing activitie®#eer biotopesand the extentto which different
biotopes are affected by fishing disturbance With this information, spatial management can be
implemerted to preserve sensitive areamd areas with pristine habitat. In addition, an appropriate
level of fishing activity within a givdmabitat can be assessed with respect to the extent to which that

particular habitat is affected.



To achieve thé@ (i dzRm, fhé research was focused on meeting the following objectives:

1) To identify and categoriZeenthic communities around the Isle of Man by compiling the available
biological survey data and by using procedures in the PRIMER v6 software package (Wkmkel&
2001, Clark & Gorley, 2006) to identify distinct communitiggoesand characteristispecies, whereby
communities couldoe classified according tthe Marine Habitat Classification for Britain and Ireland

Version 04.0%Connor et al., 2004)

2) To produce a biotope map for the Manx territorial sesing ageographical information system
(AraGIS), and to identify areas with biotopes of conservation interest, according to Europedukand

designations.

3) To examine biotope distribution and idégtthe extent to which biotopes containing commercially
targeted species are subjected to fishing disturbance, by overlaying three years of fishing effort data on

the biotope map generated usj ArcGIS.
4) To provide management recommendations for conagown to the Isle of Man Government.
2.METHODS

2.1 Habitat Survey

In 2008, visual surveys were conducted to document the distribatafrthe benthic marine habitats
which occurwithin the 12nauticalmile territorial limit of the Isle of Manand the faunal communities
associated with these habitat$n addition the surveys were carried out &d in stock assessment of
fished species antb improve theunderstanding of the distribution dfenthic organismsn relation to

measured environmental paraners (Murray et al., 2008

As described by Hinz et al. (201Q)) snages and video footage were collected via the RV Prince Madog

at 154stations mostly spaced Em apart within the 12 auticalmile territorial limit of the Isle of Man

At each statio, a sledge which housed a video camera and a stills camera was towed at approximately
0.5 knots for 15 minutes and a 10 megapixel image was taken every 10 seconds, corresponding with
0.194 nf (0.54 m x 0.36 m) of the seabefitound ninety stilimages wee collected for each towFor

119 stations, sediment grain size, temperature, salirgtyprophyll fluorescencand concentration of
chlorophyll in the sediment were ascertain@durray et al., 2009)See Murray et al. (2009) fduarther

detailsregardingthe habitat surveys.



2.2Photo Analysis

Analysis of approxiately 50 still images collected at each stativas carried outri order to identify the
faunal communitiesvhich occurred at each of the survey sitEsreveryimage,benthic flora and fauna
were identifiedto the lowest possible axonomic leveland their abundances were quantified. The
abundancs of algaeand some unidentified hydroid&ere recordedin terms of coverageotherwise
counts of individuals were mad® record the abundance of ¥&. Observations of the nature of the
substratum were also recorded for each imageluding the coarsenesghe occurrence of features of
interest, such as maerl beds blodiolusbeds, andhe presenceof shell orother characterizing features

of the sulstratum.

2.3Community Data Analysis

Treatment of the community data prior tstatisticalanalysis involved the removal efich taxonthat
hada maximum abndance of one individual pestation andanoccurrence at three stations or lesghe
rarity of these taxa suggestedthat they would not be important for identifying distinct community
types. Organisms that were recorded lpercentage cover were also excluded from the community
dataset prior toanalyss, asmeasures of coverage could not be comparethwhie abundance recorded
for the other taxaAbundances were standardizéd the number of individuals per according to the
number of imagesinalyzedor each stationThis was achieved by diwdH S| O Kabundakce 3f & &
station by the area analged at that stationareaanalyzedwas the product of the number of images

analyzed and the area covered by each im&y#94 nf).

The PRIMER v6 software package usedto carry outthe communitydata analyses (Clark& Gorley,
2006). While the most dormant taxa areundoubtedlyimportant for identifying community types, and
thus important formatching communities to thosassociated with defined biotopeshe consistent
occurrence of species at lower abundanges communityare alsoimportant for chaacterizingit. Prior
to analysis, the standardized community data were square root transformed to -geight the
influene of the most dominant taxa and to allow for the taxéhich occurredat intermediate
abundances taontribute moreto group similarity (darke & Warwick, 2001 A resemblance matriwas
generated depicting the Bra@urtis similarities between stations based on patwise comparisons

between thecommunity compositiosat eachstation.



The SIMPROF procedure wasplemented viaCluster Aalysis to identify significangroupings of
stations based on similarities in community composition. Significant groups were identified at
significance level of 5%Subsequently, the SIMPER procedure was used to identify which taxa
contributed up to 90%of the similarity among each of thielentified goups of stations.One of the
outputs of the SIMPER analysss similarity/standard deviationSim/SD. For each group that was
identified, the Bixa with a highSim/SDd (i & LIA T Ag®up Of stétiiinis,(as diigh valueindicated a

consistent abundance acro#ige stations within agroup (Clarke & Warwick, 2001)
2.4 Biotope classification

The communities identified by the SIMPROF procedure were then classified to the biotope-or sub
biotope leve] where posible, using the Mirine Habitat Classification for Britain and Ireland Version
04.05 (Connor et al. 2004)This hierarchical classification scheme is available on the Joint Nature
Conservation Committee website and corresponds witie EEuropean Nature Inforation System
(EUNI% habitat classification developed by the European Environment Agembich allows for
consistency in habitatlassification atargergeographic scate(Joint Nature Conservation Committee
n.d.b).

The Marine Habitat Classification for Britain and Irelamds developed with both &op-downé and
obottom-upé approach. Of six levelserfvironment, broad habitat, main habitat, biotope cptex,
biotope, subbiotope), the highest, broadest levels of the classification divide marine habitats based on
broad physical differences in substratum (sediment vs. rock) and the marine biological zone in which
they occur (littoral vs. sublittoral). Fumer differentiation of habitats at lower levels is based on more
specific aspects of the physical environment udahg depth, wave exposuresubstratum and
occurrence in the infralittoral or circalittoral zonashich subdivide the sublittoral zon&hebottom-up

aspect of the classification is based on the consistent occurrence of similar biological communities under
a given set of physical conditionhus in habitats with similar physical conditionsiptopes and sub

biotopes are distinguished based differences in community compiti®n (Connor et al., 2004).

At every level of the hierarchy, a habitat is accompanied by a physical gtestnvhich includes the
rangeof each physical parameter thapplies to the habitgtincluding salinity, depthstrength d tidal
stream, and wave exposure, as wedl @ description of the substratunwWhere applicable, a biological

description of the habitats also presentedvith measures of abundance, contribution to similarity of


http://eunis.eea.eu.int/

the community, and frequency ofharacterizing species. Each habitat is also accompanied by a

description of the general nature of the habitat and the associated community (Connor et al., 2004).

2.4.1 dTop-downé habitat classification

For each community identified using the SIMPROFeatoie, there was a list of 229 potential biotope
and subbiotope matches,which corresponded withinfralittoral rock (and other hard substrata),
circalittoral rock (and other hard substrata), and sublittoral sedintaattitats (Connor et al., 2004As

the broadest levels of the hierarchical classification scheme are based on the physical haleitat,
habitats in which theSIMPROEommunitiesoccurred were compad with the broad habitat types,
based on major physical differences, and theith the higher level habitat typesnested within the
broad habitatsbased on more detailed descriptions of the substratum and the marine biological zone
(infralittoral vs. circalittoral)In this way, the range of potential habitat matches was narrowed down so
that only the biotopes with the most appropriate physical characteristics were compared théth
SIMPROF communitie$he physical dat used to compare the habitai® which the communities
occurred with those defined in the classification scheme included estimatetheosediment size
categories from the survey images and the mean and median grain sizes derived from sediment particle
size analysidepths of the survey stations corresponding with the community groups were estimated
using an admiralty chart, which waalso used for comparison with habitat type# detailed
methodology for the comparison of the habitat descriptions with the habitats identified for the

SIMPROF communities is providedppendix7.1.

2.4.2Classification tahe biotope or subbiotope level

2.4.2.1Comparison witltore biotope records

Once thebroader habitats were narrowed down tothose which included biotopes witthe most
appropriate physicalcharacteristics the community data weredutilized to classify the identified
communities to the biotope or sukbiotope leve] where possible In order to make objective
comparisons between the Isle of Man communities and the communities which characterized the
defined biotopesthe biological comparative tables which accompany the habitat fieasttdn scheme

on the dint Nature ConservationCommittee (JNCO)ebsitewere used. The biological data presented in
these tables represent the core records used to characterize each biadopeonly species which occur

in more than 20% of the recordsrfa given biotope or subiotope are included (Connor et al., 2004).



These data were collated with the Isle of Man community data and a resemblance matrix was generated
using PRIMER wahich depicted the Bragurtis similarities between the Isle of Manmemunity groups

and each of the 229 potential biotopand subbiotope matches The similaritiesvere based on the
presence/absence of taxa, as species abundance was recordguerasntage prevalencein the
comparative tables which was not comparable withbandance recorded for the Isle of Man

communities A detailed methodology fothe collation of the two datasetis presented irAppendk 7.1.

2.4.2.2Comparison with biotope descriptions

Biotopes which occurred in the narrowed down list of potential tethinatches for agiven SIMPROF
community group were compared with the group in order of the highest Bnarfis similarity to the
lowest. The fit of a given biotope to the Isle of Man community was determifiedugh comparisons
with the more detailedde<criptions of the substratum and other physical conditigmevidedfor each

biotope, as well as comparisongith the community compositiondescribed for eachA detailed

methodology for the comparison of the SIMPROF community groups with the biotope dieswiis

presented in AppendiX.1.

The communities were classified to the biotope or-$udtope level, where possible, based primarily on
the description of the substratum and depth barahd secondarily on community fiA list of the top
biotope matchesfor each community groupras generated and the most fittifgotope was selected as
the representative.Hybrid classifications were assignam communitieswhen two distinct habitats
occurred within the only station represented by a groapd when two biotope types were described as
potential complements of each othefe.g. one was an epibiotic overlay of the othe¥yhere an
appropriate match could not be made at the biotope or sibtope level, the community was classified
asthe most fitting biotge complex or habitat typdRarticularly for predominately sandy habitats, broad
classifications were necessagmany sandy biotopes were distinguished by their infauna, for which the
data were unavailableAdditionally, information on wave exposure asttength of tidal stream were
lacking, which were particularly important for distinguishing circalittoral or infralittoral rock habitats at
lower habitat levelsA broader habitat classification was also identified éach community groupIn
some caseghe broader habitat classificain was represented by a hybrié. hybrid classification was
necessarywhen there was overlap ithe range of sediment sizes and types described for biotopes
nested within differenthabitat typesand there was a lack of sidient physical data to distinguish

between them for the most appropriate match.



2.5Mapping and interpolation

The distribution of thestations, communities, biotopes, and broad habitats were mapped ushe
geographical information systemycGISTheareaof the seabed within the 12 auticalmile limit of the
Manx territorial seawvas convertednto a grid of0.25 knf cells. The area covered by eacommunity
group, biotope, ancbroader habitat was interpdated by joining each of the 0.25 Kkeells, or pints on
the grid, tothe closest survey statiolbcated on thegrid. As each survey station corresponded with a
particular community group, biotope, and broad habitat, thpoints joined to each statiorwere
represented bythe same classifications. Thubpth point maps andcontinuous mapsof the
communities andhe correspondinghabitats were produceddlowing for the distribution ofbiotopes

and habitats otonservation concern to be identified

2.6 Fshing effortin identified communities, biotopesand broader habitats

To identify the extent to which identified community types wesesceptibleto fishing disturbance,
satellite Vessel Monitoringsystem (VMS) data collected for UK and Manx fleets fishing in the Manx
territorial sea from 20082010 wereused to determine fishing effortUsingArcGISthe number ofVMS
records knfcorresponding with fishing activity in any given Ok&&’ cellon the gridof the seabedvas
summedacross the three years of fishing effothe VMS records for celghich ocurred within the

Port Erin closed area were excluded from the analgsighefishing effort in this area had not yet been

calculatd from the VMS records.

Using ArcGIS, buffetbat were 2 km in radiuswvere drawn around each of the survey statiorfhe
values of fishing effort corresponding with the cells falling within the buffer gevere joined to the
respective station to represent fishing effort for that station. A 2 km buffer was chosen to ensure the
points joined to each station were spatialliystinct from each otheralthough there wa®verlap for
some stations that were surveyed at a higher spatial resolutimr each community, biotope, and
broad habitat, all of the fishing effort records falling within the buffer zones of stetions
corresponding with the grougcommunity, biotope, broad habitatvere used to determine the mean

fishing effort for thatgroup.

Differencedn the fishing effort among communities, biotopes, and broad habitase identified using
analysis of variance (AN@Y As the mean fishing effort at each station in a group was used as a

replicate, only groups represented by three or more stations were included in the analys=sean



fishing effort at each station corresponded with the megzfrthe fishing effortrecordsfalling within the

2 km bufferaroundthe station. These data are presented in Appendi®. The data were transformed,

GKSNE ySOSaal NBExX G2 &l hohagénéity of aSancarf doimally distriduiedzY LIG A 2 v
data. Where data passedtfe S@Sy SQa GSaid T2 N K2eas Sighificark Diferered 1 NR
(LSD) test was used to identify pairs walilgnificantly different mean fishingffort. Transformed data

that¥ I Af SR [ S@SySQa G(GSad F2N K2Y2 h§anANAVA, h@aveverdie NA | y O
5dzyySiidiQa ¢o GSad ¢6la dzASR (G2 YI1S LIFANBAES O2YLJ
goups. 5dzyyStiiQa ¢o GSaid OFry o6S dzaSR Ay Ol aSa ¢
assumed ANOVA was used instead of the Roarametric equivalent so that a single pdsic test

could be employed, rather than carrying out a high number of Méfhitney U tests, which would raise

the probability of making a typeekror (PeresNeto, 1999)

In order to determine whether or not fisng was an explanatory variable for variationhimlogical
composition within a identified community biotope, or broad habitat,the RELATE procedune the
PRIMER v6 software packagas employed to test for a significant correlation between the biilalg
data and the fishing effort data. The community datéginally used to identify significant community
groups were used again in this analysi$ie data were square root transformed and a resemblance
matrix was generated based on the Bi@yrtis simirities between stations. The fishing effort data,
represented bythe mean fishing effort for each station, were log(x+1) transformed prior to analysis to
approximate normal distributionA resemblance matrix was generated basedEutlidean distance,
thus a transformation was carried out first as tBeiclidean distance calculation is more effective where
the environmental variables are approximately norm@latke & Gorley, 2006For eachcommunity,
biotope, and broad habitatRELATE was used to determimbether the patterns in the fishing effort
data could explain the patterns in the biological dafdhere RELATE was significant, the fishing effort
for each station in thagroup was ranked corresponding with low, medium, and high fishing effort. A
SIMPERxnalysis was carried out to discern the differences in community comnposn stations that
were characterized by high fishing effamtcomparson with those whicthad lowfishingeffort within a
particular group, to help understand the influence ofsfiing activity on particular communities.
Multidimensional scaling (MDS) plots were generatedgfoups in which fishing activity was related to

thegroupQad o0A2f 23A0FE GFINAIFIGAZ2Y D
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2.7 Extent of fishing activityin identified communities, biotopes, antroader habitats

The proportion of the seabed allocated to easdmmunity, biotope, and broad habitatasdetermined
based orthe interpolationof the distribution of each groupr the number 0f0.25 knf cells joined to
the statiors within a particular goup. The proportion ofthe area covered bgachgroupthat was fished
and the proportion that was urnigturbed by fishing activity wadeterminedusing the number o¥MS
records knf that corresponded with each of the cells joined ttee stations in a grop. UsingArdGIS,
natural breaks in the fishing effodata, measured as the number of VMS recokas?, were identified
and these weraised to categorize the data into low, medium dnidh fishing intensityThe extent of
fishing activity within eaclgroup was then determined based on the proportion of the aresaered by

the goupthat was subjected to no fishing, low, medium, or high fisliingnsity.

2.8 Spatial resolution analysis

Fifteen stationsthat were sampled at digher spatial resolutionduring the 2008 habitat surveyst
Targets, PorErin, Laxey, Ramsey, and Hastiglaswere included in the photo and comunity analysis.
Three stations sampled less than 5 &partwere analyzed from each area, corresponding wiitly &till
imagesfor eachstation. Analysiof these imagesvas conductedy one person, whereas analysistbé
stations surveyed on th& km grid vas conducted bymultiple analystsTo determine whether or not
interpolation between stations sampled at 5 km apart was appropriarepredicting the distribution of
community and habitat types, comparisons of the community types, biotopes, and broatthiypies
identified among the groupf three stations and between the growgnd the nearest station sampled on
the 5 km grid were mde. MDS plots were generated using PRIMER ke &Warwick, 2001, Clar&
Gorley, 2006)o allow for visual interpretation of the biological similaritpnang the three stations and
the nearest station sampled on the 5 km grid. The MDS plots were ggtebased on the Bra@urtis
similarities between the community compositioa at each station, following a squareoot

transformation of the standardizedommunity data.
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3.RESULTS

3.1Photo analysis

Since 2008, 7,325 still images from 150 of theveyed stations have been analyzddhe distribution of
the analyzed stations idepictedin Figure 1.
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Figure 1.Stations surveyed in 200&ithin the 12 nautical mile territorial limit of the Isle of Méor the
identification of benthic habitats andssociated faunal assemblages Manx waters.Map wasgenerated

using ArcGIS.
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3.2Community analysis

A total of 145 of the taxa identified during the photo analysis were included in the community analysis.
At a significance level of 5%orty significant biologicagroupings were identified by the SIMPROF
procedure. The distribution of theggroups was mapped using ArcGIS (Figlzeind 3. The taxa which
contributed to the similarity ofach of thesegroups were identified using theoutput from a SIMPER
analysis The SIMPER outpfdr groups with five or more stations are presented in Tabld-argroups

that were represented by only one statiothe community composition was determined by looking at
the raw abundance data derived from the photo analysiscomprehensivalescription of thedentified
communities, the habitats in which they occurred, and biotope and broad habitat classifications is

presented in AppendiX.3.
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Figure 2 The distribution ofsurveystations corresponding witforty significant biologicagroups ¢ I' fdéntified

using the SIMPROF procedure on community dat was collected in 2008 during visual habitat surveys
conductedwithin the 12 nautical milgerritorial limit of the Isle oMan. Eachgroup, or community is represented
by a unique letter code. Mawasgenerated using ArcGIS.
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Figure3. The distribution of érty significant biological groups (I jdéntified using the SIMPROF procedu
on community datathat wascollectedin 2008during visualhabitat surveys conductedithin the 12 nautical
mile territorial limit of the Isle of ManEach group, or community, is represented by a unique letter code.
area covered by each group was interpolatedfibst dividing the seabed within the 12anticalmile territorial
limit into 0.25 knf cells and therjoining each 0.2%n? cell to the nearst survey stationEach 0.25 kfrcell
corresponds with the community group identified for the nearest survey stati@noup letter codes
correspond with the distribution of the survey stations on the miglap was generated using ArcGIS.
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Table 1.SIMPER output for significant communigyoups represented by five or more atons which were
identified using thebiologicaldata collected duringisualhabitat surveg conductedn Manx territorial waters in
2008. The nurper of stations in eactgroup is displayed in parentheses. Taxshich contributedto 90%
(cumulative)of the similarity of thegroup are displayedA highsimilarity/standard deviationRim/SD indicates
thatthel | E2 Yy & (i &l @harkeR Warwick 2007).

Groupr (21)

Average similarity: 43.45

Species Av.Abund Av.Sim  Sim/SD  Contrib% Cum.%
Ophiura albida 2.24 8.68 1.92 19.98 19.98
Aequipecten opercularis 1.61 7.31 2.77 16.82 36.80
Alcyonium digitatum 1.16 4.19 1.21 9.65 46.45
Pseudosuberites sulphureus 0.96 3.21 1.30 7.39 53.85
Pagurusspp. 0.57 2.89 1.76 6.66 60.50
Pecten maximus 0.57 2.49 1.59 5.73 66.23
Cerianthus lloydii 1.02 2.38 0.61 5.49 71.72
Asterias rubens 0.48 1.83 1.13 4.22 75.94
Nemertesia antennina 0.37 1.05 0.72 2.43 78.37
Ebaliasp. 0.41 1.02 0.80 2.34 80.71
Porifera unid. 0.47 0.98 0.59 2.26 82.97
Gibbulasp. 0.43 0.85 0.57 1.96 84.93
Ophiura ophiura 0.27 0.68 0.56 1.57 86.50
Calliostoma zizyphinum 0.24 0.64 0.65 1.47 87.97
Palliolum tigerinum 0.28 0.54 0.48 1.25 89.22
Bivalvia unid. 0.20 0.49 0.57 1.13 90.35
Groupa (16)

Average similarity: 24.81

Species Av.Abund Av.Sim Sim/SD  Contrib% Cum.%
Nephrops norvegicus 0.42 11.98 0.99 48.28 48.28
Carideaunid. 0.29 4.86 0.50 19.59 67.86
Sagartia troglodytes 1.9 4.15 0.33 16.73 84.59
Crangorsp. 0.21 1.53 0.32 6.18 90.77
Groups (11)

[Average similarity: 40.73

Species Av.Abund Av.Sim  Sim/SD  Contrib% Cum.%
[Aequipecten opercularis 0.95 9.31 2.09 22.86 22.86
Pagurusspp. 0.81 8.41 4.17 20.64 43.50
Pseudosuberites sulphureus 0.57 4.66 1.58 11.44 54.94
Alcyonium digitatum 0.40 3.02 0.88 7.42 62.37
Adamsia carciniopados 0.37 2.66 0.85 6.54 68.91
Ophiura albida 0.46 2.64 0.88 6.49 75.40
Asterias rubens 0.25 1.76 0.73 4.32 79.72
Bivalvia unid. 0.28 1.28 0.57 3.14 82.86
Nemertesia antennina 0.25 1.16 0.58 2.85 85.70
Anemone unid. 0.16 0.69 0.45 1.70 87.40
Inachussp. 0.14 0.63 0.47 1.54 88.94
Cerianthus lloydii 0.28 0.62 0.31 1.53 90.48
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Table 1 continued.

Groupai (7)

Average similarity: 45.28

Species Av.Abund Av.Sim  Sim/SD  Contrib% Cum.%
Alcyonium digitatum 231 7.02 1.62 15.50 15.50
Gibbula sp. 1.71 6.32 1.72 13.96 29.46
Nemertesia antennina 1.30 4.09 1.11 9.03 38.49
Pagurus spp. 0.94 4.03 2.66 8.91 47.40
Porifera unid. 1.01 2.99 2.95 6.61 54.01
Calliostoma zizyphinum 0.74 2.93 3.37 6.48 6049
Asterias rubens 0.66 2.44 1.38 5.39 65.88
Aequipecten opercularis 0.66 2.08 1.38 459 70.46
Ebalia sp. 0.70 1.96 0.88 4.34 74.80
Urticina spp. 0.65 1.23 0.81 2.71 77.51
Flustra foliacea 0.70 1.03 0.49 2.28 79.79
Alcyonidium diaphanum 0.71 0.95 0.45 2.10 81.89
Inachus sp. 0.32 0.93 0.87 2.05 83.94
Cerianthus lloydii 0.43 0.91 0.61 2.00 85.95
Echinus esculentus 0.38 0.86 0.86 1.90 87.85
Polyplacophaoa unid. 0.54 0.84 0.54 1.86 89.71
Boreotrophon truncatus 0.25 0.59 0.58 1.29 91.00
Groupj (6)

Average similarity: 23.44

Species Av.Abund Av.Sim Sim/SD  Contrib% Cum.%
Pagurus spp. 0.98 8.10 2.23 34.58 34.58
Ophiura opliura 0.80 491 0.74 20.95 55.53
Sagartia elegans 0.38 2.76 0.77 11.79 67.32
Cellaria patches 0.26 1.82 0.76 7.77 75.09
Nemertesia antennina 0.37 1.58 0.47 6.75 81.84
Bivalvia unid. 0.24 1.39 0.48 5.92 87.76
Nemertesia ramosa 0.20 0.69 0.48 2.93 90.70
Groupk (5)

Average similarity: 39.34

Species Av.Abund Av.Sim  Sim/SD  Contrib% Cum.%
Clavelina lepadiformis 4.25 11.76 1.21 29.89 29.89
Cerianthus lloydii 2.50 10.12 1.02 25.72 55.62
Asterias rubens 0.64 2.22 1.10 5.65 61.27
Anemone unid. 0.42 1.87 1.08 4.76 66.03
Leptasterias muelleri 0.37 1.82 1.13 4.62 70.65
Pisces unid. 0.35 1.67 1.12 4.26 74.90
Gibbula sp. 0.46 1.47 1.14 3.75 78.65
Gobiidae unid. 0.37 1.40 0.62 3.56 82.21
Alcyonidium diaphanum 0.72 1.23 0.32 3.13 85.34
Ophiura albida 0.26 0.79 0.62 2.01 87.34
Calliostoma zizyphinum 0.36 0.71 0.62 181 89.15
Bivalvia unid. 0.22 0.65 0.61 1.65 90.80
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Table 1 continued.

Groupaf (5)

Average similarity: 53.83

Species Av.Abund Av.Sim  Sim/SD  Contrib% Cum.%
Porifera unid. 3.98 6.16 2.01 11.44 11.44
Gibbula sp. 2.63 5.90 4.41 10.96 22.40
Calliostoma zizyphinum 1.95 3.98 6.01 7.39 29.79
Antedon bifida 1.95 3.64 1.36 6.77 36.56
Ebalia sp. 1.33 3.25 5.32 6.04 42.60
Pagurus spp. 131 2.85 6.82 5.30 47.90
Anemone unid. 1.10 2.22 3.84 412 52.02
Alcyonium digitatum 3.28 221 1.66 4.10 56.12
Nassarius sp. 1.32 2.14 1.13 3.98 60.10
Galathea sp. 1.49 1.97 1.14 3.65 63.75
Carideaunid. 0.99 1.96 3.23 3.63 67.39
Echinus esulentus 0.64 1.30 3.77 241 69.80
Sagartia elegans 0.63 1.15 1.07 2.14 71.93
Urticina spp. 0.89 1.12 0.83 2.08 74.01
Buccinum undatum 0.71 1.00 1.01 1.85 75.86
Crossaster papposus 0.48 0.88 1.11 1.63 77.49
Sagartia troglodytes 0.44 0.85 7.98 1.58 79.07
Gastropod unid. 0.65 0.82 1.07 1.53 80.60
Inachus sp. 0.45 0.77 1.12 1.42 82.02
Sabellidae unid. 0.43 0.73 0.99 1.35 83.37
Asterias rubens 0.52 0.70 0.88 1.30 84.67
Ascidian unid. 0.43 0.66 1.10 1.23 85.90
Ocenebra erinacea 0.36 0.66 1.16 1.22 87.12
Glycymeris glycymeris 0.70 0.57 0.46 1.06 88.18
Hyas sp. 0.57 0.56 0.58 1.04 89.22
Boreotrophontruncatus 0.48 0.55 0.62 1.02 90.24

3.3 Biotope classification

The classification of the communities identified using the SIMPROF procedure resulted in the
identification of 20biotopes/habitats, and 13 broader habitats the Manx territorialwaters Some
community groups were subdivided and classified separately based on broad differences in the habitat
types in which the community occurre@he classifications faach of the 40 identified communities are
presentedin Table 2, along with phgical characteristics and qualifications of the fit for the selected
biotope or habitat type More detailed commentn the fit for each biotope classificatioto the
identified communitiesare included in Appendix’ 4. Presented in Tables 3 and 4 are thabitat
descriptions which correspond with each biotope or broader habitat code, respectiMadybiotopes

and broader habitats areeferredto by the number labels which are also presented in Tables 3 and 4
beyond this section of the texThe distributdbn ofthe identified biotopeds depicted irfFigures4 and 5,

and the distribution of the broader habitats is depicted in Figures 6 anthé distrilutions of the

different types of substrata on which the communities occurred are presented in Figure 8.
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Teble 2 Biotope and broad habitat classifications with corresponding EUNIS éardfesty significant benthic communitgroups identified in Manx territorial
waters based on biological data collected during visual habitat surveys conducted in PO@&htions corresponding with eacgroup, or subgroup, are
listed, along with a description of the substratum characterizing the stations, the estimated depth range, tHeuBtiaysimilaty of the groupwith the core
biological records for the defined bimpe, and a qualification of the fit of the community to thsted classificationNumbers in parentheses correspond with

the number of stations.

Group Stations Substratum | Depth Biotope classification (2004 EUNIS code)| Bray-Curtis | Biotopefit Broad classification
(m) similarity (2004 EUNIS code)
a 39, 40, 44, | Mudffine >50 | SS.SMu.CFiMu.BlyrAchi (A5.363) 8% Good SS.SMu (A5.3)
45, 46, 48, | sand
50, 51, 52,
53, 54, 55,
102, 203,
222, 227
(16)
aa 31, 85, 87, | Mixed stone | 20-50 | SSSMx.CMx.FluHyd (A5.444) 40% Reasonable| SS.SMx.CMx/CR
89 (3), Mixed (A5.44/A4)
gravel (1)
ab 30, 33 Mixed gravel| 30-60 | SS.SCS.CCS.Nmix/SS.SCS.CCS.MedLum\| 28.57 % Good SS.SCS.CCS (A5.13)
(A5.134/A5.132) (Nmix) physical,
18.18% reasonable
(MedLum) biological
ac 94 Mixed stone | 3560 | SS.SMx.CMx.FluHyd (A5.444) 38.46% Reasonable| SS.SCS.CCS/SS.SMx.C
physical, (A5.13/A5.44)
poor
biological
ad 400, 401, Mixed gravel| 30-40 | SS.SCS.CCS.Nmix/SS.SCS.CCS.MedLum\| 25.53% (Nmix] Good SS.SCS.CCS (A5.13)
402 (A5.134/A5.132) 9.52% physical,
(MedLum) reasonable
biological
ae 23 Modiolus 10-30 | SS.SBR.SMus.ModCvar/SS.SMp.Mrl.Pcal.N| 43.18 % Reasonable| SS.SBR.SMus/SS.SMp.N
bed/mixed (A5.624/A5.5112) (Mod) (Modiolug | (A5.62/A551)
maerl 29.85 %
(Maerl) Good
biological,
reasonable
physical
(Maerl)
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Table2 continued.

Group Stations Substratum Depth Biotope classification (2004 EUNIS codd  Bray Biotope fit Broad classification
(m) Curtis (2004 EUNIS code)
similarity
af 62, 63, Mixed stone (4),| 20-65 CR.HCR.XFalSpmAdia (A4.135) 34% Reasonable | SS.SMx.CMx/CR (A5.44/A
64, 208, | Mixed gravel (1)
211
ah 221, 225, | Mixed stone (2),| 30-60 SS.SMx.CMx.ClloMx.Nem (A5.4411) 32.88% Reasonable | SS.SCS.CCS/SS.SMx.CM
226 Mixed gravel (1) (A5.13/A5.44)
ai-1 59, 61, Mixed stone 20-50 SSSMx.CMx.FluHyd (A5.444) 36.36% Reasonable | SS.SMx.CMx (A5.44)
65, 66, biological,
110, 113 good
physical
ai-2 58 Mixed gravel 20-50 SS.SMx.CMx.ClloMx (A5.441) 30.14% Reasonable | SS.SCS.CCS/SS.SMx.CM
(A5.13/A5.44)
aj 116 Sand 5-30 SS.SSa (A5.2) N/A Good SS.SSa (A5.2)
ak 69 Mixed gravel 20-50 SS.SMx.CMx.OphMx (A5.445) 27.45% Good SS.SMx.CMx (A5.44)
physical,
reasonable
biological
al 19, 29, Mixed sand (2), | 10-60 SS.SMx.CMx.OphMx (A5.445) 36.73% Reasonable | SS.SMx.CMx (A5.44)
68, 74 Mixed gravel (2)
am-1 3, 8,214 | Mixed gavel 5-40 SS.SMx.CMx.OphMx (A5.445) 25.45% Reasonable | SS.SMx.CMx (A5.44)
(2), Mixed stone
1)
am-2 410 Mixed maerl 5-40 SS.SMp.Mrl.Pcal.Nmix (A5.5112) 22.58% Reasonable | SS.SMp.Mrl (A5.51)
an 60, 96, Mixed gravel 3050 SS.SM.CMx.OphMx (A5.445) 24.32% Reasonable | SS.SMx.CMx (A5.44)
212,213 | (2), Mixed stone
2)
b 72 Mixed sand 20-35 SS.SSa.lFiSa.ScupHyd (A5.232) 16.67% Reasonable | SS.SMx.CMx (A5.44)
c 17 Sand 5-30 SS.SSa (A5.2) N/A Good SS.SSa (A5.2)
d-1 49 Mud/fine sand | 40-70 SS.SMu.CFiMu.BlyrAchi (853) 0.00% Good SS.SMu.CFiMu (A5.36)
physical,
reasonable
biological
d-2 117,218 | Sand 5-30 SS.SSa (A5.2) N/A Good SS.SSa (A5.2)
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Table 2 continued.

Group | Stations Substratum Depth | Biotope classification (2004 EUNIS cod Bray Biotope fit Broad classification (2004
(m) Curtis EUNIS code)
similarity
e-1 86 Rock 525 | IR (A3) N/A Good IR (A3)
e-2 112 Mixed sand 20-40 | SS.SSa.lFiSa.ScupHyd (A5.232) 32.26% Reasonable] SS.SCS.CCS/SS.SMx.CMx
physical, (A5.13/A5.44)
good
biological
f 73,111 Mixed stone 2050 | SSSMx.CMx.FluHyd (A5.444) 30% Reasonable| SS.SMx.CMx (A5.44)
g 11, 80 Mixed sand 10-30 | SS.SCS.CCS/SS.SMx.CMx (A5.13/A5.4 N/A Reasonable] SS.SCS.CCS/SS.SMx.CMx
(A5.13/A5.44)
h 79 Mixed stone 1530 | SS.SMp.KSwSS.LsacR.CbPb (A5.211) | 6.90% Reasonable| SS.SMpBwSS (A5.52)
i 75, 77, 78| Mixed gravel (2), | 5-30 | SS.SMp.KSwSS.LsacR.Gv (A5.212) 20.51% Reasonablel SS.SMp.KSwSS (A5.52)
Mixed stone (1)
j-1 12, 13, Sand/Muddy sand 20-80 | SS.SMu.CSaMu.VirOphPmax (A5.354) | 47.89% Reasonablel SS.SSa.CMuSa/SS.SMu.CSa
43, 47, (3), Mixed sand (A5.26/A5.35)
104 (2)
j-2 67 Mixed sand 20-80 | SS.SCS.CCS/SS.SMx.CMx (A5.13/A5.4 N/A Reasonable] SS.SCS.CCS/SS.SMx.CMx
(A5.13/A5.44)
k-1 403, 404, | Mixed maerl 5-15 | SS.SMp.Mrl.Pcal (A5.511) 32.65% Reasonable| SS.SMp.Mrl (A5.51)
405
k-2 120 Mixed sand 20-30 | SS.SCS.CCS.Nmix (A5.134) 29.17% Good SS.SCS.CCS (A5.13)
physical,
poor
biological
k-3 408 Mixed gravel 1540 | SS.SMx.CMx.ClloMx.Nem (A5.4411) 40.74% Reasonablel SS.SCS.CCS/SS.SMx.CMx
(A5.13/A5.44)
I 205, 219 | SandSabellaria | 50- SS.Sa (Ab.2) N/A Reasonable| SS.SSa (A5.2)
100
m-1 42, 82, Mixed sand 3050 | SS.SCS.CCS/SS.SMx.CMx (A5.13/A5.4 N/A Reasonable] SS.SCS.CCS/SS.SMx.CMx
101 (A5.13/A5.44)
m-2 56 Sand 3050 | SS.SSa (A5.2) N/A Good SS.SSa (A5.2)
n-1 57, 103, | Mixed sand 20-60 | SSSCS.CCS/SS.SMx.CMx (A5.13/A5.44 N/A Reasonablel SS.SCS.CCS/SS.SMx.CMx
108 (A5.13/A5.44)
n-2 105 Sand/Muddy sand 20-60 | SS.SSa (A5.2) N/A Good SS.SSa (A5.2)
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Table 2 continued.

Group Stations Substratum | Depth Biotope classification (2004 EUNIS| Bray Biotope fit Broad classification (2004
(m) code) Curtis EUNIS code)
similarity
o} 20, 81, 106 Mixed sand | 1540 | SS.SCS.CCS/SS.SMx.CMXx N/A Reasonable SS.SCS.CCS/SS.SMx.CM
(A5.13/A5.44) (A5.13/A5.44)
g-1 21 Mixed sand | 5-25 SS.SSa (A5.2) N/A Good SS.SSa (A5.2)
g-2 409, 411 Mixed maerl | 5-25 SS.SMp.Mrl.Pcal.Nmix (A5.5112) 25.64% | Good biological, | SS.SMp.Mrl (A5.51)
reasonable
physical
r-1 9, 25, 26, 28, | Mixed gravel | 25100 | SS.SMx.CKIClloMx.Nem (A5.4411) | 28.28% | Good biological, | SS.SCS.CCS/SS.SMx.CM
35, 38, 41, 76, | (12), Mixed reasonable (A5.13/A5.44)
83, 97, 98, 109, sand (6) physical
206, 207, 215,
220, 406, 407
(18)
r-2 22 Mixed maerl | 20-30 SS.SMp.Mrl.Pcal.Nmix (A5.5112) 26.26% | Good SS.SMp.Mrl (A5.51)
r-3 37, 107 Sand, Mixed | 25100 | SS.SSa (A5.2) N/A Reasonable SS.SSa (A5.2)
sand
s1 4,5,6,7,27, | Mixedsand | 20-80 | SS.SCS.CCS/SS.SMx.CMx N/A Reasonable SS.SCS.CCS/SS.SMx.CM
36, 119, 216 (A5.13/A5.44) (A5.13/A5.44)
s2 118, 204, 217 | Sand/Muddy | 20-80 | SS.SSa (A5.2) N/A Reasonable SS.SSa (A5.2)
sand m
t-1 88 Rock 10-30 CR.MCR.EcCr.CarSp.PenPcom 48% Poor physical, CR (A4)
(A4.2122) reasonable
biological
t-2 100 Mixed gravel | 3560 | SS.SMx.CMx.ClloMx.Nem (A5.4411) | 44.44% | Good physical, | SS.SCS.CCS/SS.SMx.CM
poor biological | (A5.13/A5.44)
u 32,99 Mixed stone, | 3565 | SS.SMx.CMx.ClloMx.Nem (A5.4411) | 39.02% | Reasonable SS.SCS.CCS/SS.SMx.CM
Mixed gravé physical, poor (A5.13/A5.44)
biological
v-1 18,114 Mixed maerl | 5-30 SS.SMp.Mrl.Pcal.Nmix (A5.5112) 34.29% | Reasonable SS.SMp.Mrl (A5.51)
V-2 71 Mixed stone | 5-30 SS.SMx.CMxliHyd (A5.444) 40.00% | Reasonable SS.SMx.CMx (A5.44)
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Table 2 continued.

Group Stations Substratum Depth Biotope classification (2004 EUNIS codd  Bray Biotope fit Broad classification (2004
(m) Curtis EUNIS code)
similarity
w 1,90 Mixed maerl 10-30 SSSMp.Mrl.Pcal (A5.511) 26.67% Reasonable | SS.SMp.Mrl (A5.51)
X 84 Mixed stone 30-50 CR.MCR.EcCr.FaAICr.Pom (A4.2145) | 41.03% Poor CR (A4)
physical,
reasonable
biological
y 91, 92, Mixed gravel 3050 SS.SCS.CCS.Nmix/SS.SCS.CCS.MedLy 27.45% Good SS.SCS.CCS (A5.13)
93, 95 (A5.134/A5132) (Nmix) physical,
13.04% reasonable
(MedLum) | biological
z 24 Mixed maerl 3040 SS.SMp.Mrl.Pcal (A5.511) 34.29% Reasonable | SS.SMp.Mrl (A5.51)

23




Table 3 Presented are the community descriptions afhicorrespond with the biotoe or habitat codes assigned to
the benthic communities identifiedround the Isle of Mamaccording to the Marine Habitat Classification for Britain
and Ireland Version 04.05 (Connor et al., 20@assifications were based aata collected during visual habitat

surveys conducted within the 12 nautical mile territorial limit of the Isle of Man in 2008

Biotope label Biotope Code Biotope Description

1 CR.HCR.XFa.SpNemAdia Sparse spongeblemertesiaspp. andAlcyonidium
diapharumon circalittoral mixed substrata

2 CR.MCR.EcCr.CarSp.PenPcg Caryophyllia smithiind sponges witlPentapora foliacea
Porella compressand crustose communities on wave
exposed circalittoral rock

3 CR.MCR.EcCr.FaAICr.Pom | Faunal and algal crusts wiPomatoceros triqueteand
sparseAlcyonium digitatunon exposed to moderately
wave-exposed circalittoral rock

4 IR Infralittoral rock (and other hard substrata)

5 SS.SBR.SMus.ModCvar/ Modiolus modiolupeds withChlamys variaspnges,

SS.SMp.Mrl.Pcal.Nmix hydroids and bryozoans on slightly tidevept very

sheltered circalittoral mixed substrat8hymatolithon
calcareummaerl beds witiNeopentadactyla mixtand
other echinoderms in deeper infralittoral clean gravel ol
coarse sand

6 SS.SCS.CCS/SS.EMx. Circalittoral coarse sediment/Circalittoral mixed sedime

7 SS.SCS.CCS.Nmix Neopentadactyla mixtén circalittoral shell gravel or
coarse sand

8 SS.SCS.CCS.Nmix/ Neopentadactyla mixtén circalittoral shell gravel or

SS.SCS.CCS.MedLumVen coarse sad/Mediomastus fragilisLumbrinerispp. and

venerid bivalves in circalittoral coarse sand or gravel

9 SS.SMp.KSwSS.LsacR.CbPb| Red seaweeds and kelps on tisiept mobile infralittoral
cobbles and pebbles

10 SS.SMp.KSwSS.LsacR.Gv Laminaria saccharinand robust red algae on infralittoral
gravel and pebbles

11 SS.SMp.Mrl.Pcal Phymatolithon calcareurmaerl beds in infralittoral clean
gravel or coarse sand

12 SS.SMp.Mrl.Pcal.Nmix Phymatolithon calcareurmaerl beds with
Neopentadactyla mixtand other ehinoderms in deeper
infralittoral clean gravel or coarse sand

13 SS.SMu.CFiMu.BlyrAchi Brissopsis lyriferand Amphiura chiajein circalittoral
mud

14 SS.SMu.CSaMu.VirOphPmax| Virgularia mirabilisand Ophiuraspp. withPecten
maximuson circalittoral andy or shelly mud

15 SS.SMx.CMx.ClloMx Cerianthus lloydé&nd other burrowing anemones in
circalittoral muddy mixed sediment

16 SS.SMx.CMx.ClloMx.Nem Cerianthus lloydivith Nemertesiaspp. and other
hydroids in circalittoral muddy mixed sediment

17 SS.SMx.CMx.FluHyd Flustra foliaceand Hydrallmania falcatan tide-swept
circalittoral mixed sediment

18 SS.SMx.CMx.OphMx Ophiothrix fragilisand/or Ophiocomina nigrérittlestar
beds on sublittoral mixed sediment

19 SS.SSa Sublittoral sands and muddands

20 SS.SSa.lFiSa.ScupHyd Sertularia cupressinand Hydrallmania falcataon tide-
swept sublittoral sand with cobbles or pebbles.
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Table4. Presented are the descriptions which correspond with the habitat codes assigned haltfitats in which
benthic communities identifiecaround the Isle of Mamccurred according to the Marine Habitat Classification for
Britain and Ireland Version 04.05 (Connor et al., 20@43ssifications were based on data collected during visual

habitat surveys conducted withithe 12 nautical mile territorial limit of the Isle of M&n2008

Broad label Broad Code Broad Description

1 CR Circalittoral rock (and other hard substrata)

2 IR Infralittoral rock (and other hard substrata)

3 SS.SBR.SMus/SS.SMp.Mrl Sublittoral nussel beds (on sublittoral
sediment)/Maerl beds

4 SS.SCS.CCS Circalittoral coarse sediment

5 SS.SCS.CCS/SS.SMx.CMXx Circalittoral coarse sediment/Circalittoral mixed
sediment

6 SS.SMp.KSwSS Kelp and seaweed communities on sublittoral
sediment

7 SS.SM.Mrl Maerl beds

8 SS.SMu Sublittoral mud

9 SS.SMu.CFiMu Circalittoral fine mud

10 SS.SMx.CMXx Circalittoral mixed sediment

11 SS.SMx.CMx/CR Circalittoral mixed sediment/Circalittoral rock (an
other hard substrata)

12 SS.SSa Sublittoral sands and mugdsands

13 SS.SSa.CMuSa/SS.SMu.CSaMu | Circalittoral muddy sand/Circalittoral sandy mud
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Figure 4 Distribution of biotopes or the lowest applicable habitat classificati@orresponding
with the significant communitygroupngs identified in benthic habitats around the Isle of Me
based ondata collected during visudlabitat surveys conductedithin the 12 nautical mile
territorial limit of the Isle of Manin 2008. Classifications were based on the Marine Hat
Classification for Britain and Ireland Version 04(G5nnor et al., 2004Map was generatec

using ArcGIS.
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Figure 5 Distribution of biotopes or the lowest applicable habitat classificatiol
corresponding witfithe significant communitygroupings identified in benthic habitats aroun:
the Isle of Manbased ondata collected during visualabitat surveys conductedithin the 12
nautical mile terribrial limit in 2008. Classifications were based on the Marine Hab
Classification for Britain and Ireland Version 04Qbnnor et al., 2004)The area covered by
each group was interpolated Hirst dividing the seabed within the 12antical mile terriorial
limit into 0.25 knf cells and thenjoining each 0.25kfcell to the nearest survey station
Biotope number labels correspond with the location of the survey statidiap was
generated using ArcGIS. 27
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Figure 6. Distribution of broader habitat claggiations corresponding with significan
community groupngs identified in benthic habitataround the Isle of Marbased ondata
collected duringvisualhabitat surveys conductedithin the 12 nautical miledrritorial limit in
2008 Classifications weredsed on the Marine Habitat Classification for Britain and Irel:
Version 04.0%Connor et al., 2004Map was generated using ArcGIS.

28



Legend
Broad habitat
1CR g 55.5Mu

21R 955 SMu CFiMu

0 S3EBREMUs!SE ESMp M 10 55 Sy O

4 55505 .CC5 11 S5 5Mx CM/CR
5 S5 SCS CCS/SS SMXCMX 15 o5 gaq

B 35.5Mp KSwW3S

7 55.5Mp Mrl

13 55.552.CMUSa/55 . SMu.C5aMu

20 Kilometers

Figure 7 Distribution of broader habitat classifications corresponding with significant commu
groupngs identifiedin benthichabitats around the Isle of Mamased ordata collected duringisual

habitat surveys conductedithin the 12 nautical miledrritorial limit in 2008 Classifications were
based on the Marine Habitat Classification for Britain and Ireland &fei®4.05(Connor et al.,
2004) The area covered by each group was interpolatedifsy dividing the seabed within the 1:
nautical mile territorial limit into 0.25 knd cells and therjoining each 0.25kfcell to the nearest
survey stationBroader habitanumber labels correspond with the location of the survey statiol

Map was generated using ArcGIS.
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Figure 8. Distribution of different types of substrata in the Manx territorial sea as determir
through image analysis and sediment particle size arsdigsived from data that wasollected

during visualhabitat surveysonducted within the 12 nautical miletritorial limit of the Isle of
Man in 2008 Biogenic features of the substraturmcluding maerl bedsModiolus beds, and
Sabellaria spinulosare indicated. Mixed sandoredominately sandy with notable shell or ston
on the surface. Mixedyravel: predominately stone ahar shell gravel. Mixed stone: highe
prevalence of pebbles, cobbles, and/or boulders. Rock: predominately bedrock and/or bou
Mixed maerl: maerl with mixed sediments dod shell. Map was generated using ArcGIS.
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3.4 Features of conservation concern

Four main features of conservati@moncernwere identifiedin the Manx territorial watersThreeof these
featureswere maerl, formed by coralline algadiorse mussa Modiolus modiolusand the ross worm
Sabellaria pinulosa each of which areapable of forming beds or biogenic reefghichincrease habitat
structural complexityThe anemond=dward$a sp. was also identified isomeof the communities around
the Isle of Man In addition, biotope and habitat classificatior®rresponding with BJ and UK

conservation designations were identified.

3.4.1Edwardsiasp.
The burrowing anemon&dwardsia timidas listed as a UK BAP priority speci&ile the occurrence of
this particular speciearound the Isle of Mais uncertainbased on photo analysis aloriadividuals of the

genusEdwardsiavere recorded and werevidely distributed around thésland (Figur®).

3.4.2Maerl

Maerl beds whichdevelop as a result of the fragentation of coralline red algaere designatedUK
biodiversity action plarpriority habitats and OSPAR priority habitd®irkett et al., 1998)Two of the
maerl forming speciesPhymatholithon calcareunand Liothothamnium coralloidesare listed under
Annex V of the EC Habitats Directive and are also listed as UK biodiversity actiqmiquliy species.
Thirteen stationslocated along the east coast of the islamare classified as maerl habitatnd, in
accordance with the most appropriate biotope sdification, the maerl forming species at these stations
was identified as$hymatholithon calcareun$tations 403, 404, 405 #ie RamseyBayhad high amounts

of live maerl(Platel). Station 1 was also characterizby a high amount of live maerl, whichag/thick on
the sediment surfaceln other stations, broken maerl and/or dead maerl seemed to occur in higher
proportions than at Ramsesnd station 1 Station 18 in particular was characterized fmgdominately

dead maerl The distribution of stations witmaerl is depicteih FHgure 10.
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Plate 1.Examplsof maerl habitats found in the Manx territorial sea. Imagese captured during a visual habitat survey conducted within the 12 nalutici
mile territorial limit of the Isle of Man in 2008. Maerl in good condition; A) Station &ansey Bay, B) StationHabitatwith almost equal amounts of live

and deadmaerl C) Station 22. Mostly dead maerl; D) Station 18. 32




3.4.3Modiolus modiolus

Modiolusbeds are designated as UK BAP habitats and OSPAR priority habitatsyrasgond with
the listing of biogenic reefgnder Annex | of the EC Habitats Qitee. OneModiolus modiolubed

in good statuswas identified at station 23outh of Douglas(Plate 2) Modioluswas recorded at
other stations, butdid not occur in high enoughabundanceto form dense beds (Figure 11).
Modioluswas recorded at station 72which corresponds with Blodiolusbed documented during
previous workoff the Point of Ayr€Hinz et al., 2008 Photos which have not yet been analyzed for
station 211 off the southeast coast indicdtthe occurrence oModiolusin this area which, almg

with the rocky substratum,appeared to support high numbers of the soft coralcyonium

digitatum.

Plate 2.Modiolus modiolused located at survey station 2Bnage was aptured during a visual habitat
survey conducted within the 12 nautical mikertitorial limit of the Isle of Man in 2008
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3.4.4 Sabellaria spinulosa

Sabellaria spinuloseeefs are designated as OSPAR priority habitats and are listed under Annex | of
the EC Habitats DirectivBabellariareefs on sublittoral rock are listed asKUBAP habitatddabitats
supporting high numbers ddabellariaspinulosawere found to the south of the island at stations
205 and 21%n sandy substratéFigure12). Aggregations oSabellariatubes occurred in clumps

scattered over the sediment surface these stations, rather than forming a dense réBfate 3)

Sabellariavasalsofound in low numbers to the southeast of the islasidstation221.

Plate 3 Clumps ofSabellaria spinlosatubes located at surveystation 205 Image was aptured durhg a
visual habitatsurvey conducted within the 12 nautical mile territorial limit of the Isle of Man in 2008

3.4.5Habitat conservationdesignations

Conservation designations corresponding witch biotope and broadhabitat classificationare
presentad in Tables 5 and 6 according to the correlation table accompanying the habitat
classification on the IJNC@ebsite (dint Nature Conservation Committee, 201G). Comments

regarding the applicability of the designation to the Isle of Mamalsoincluded
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Figure9. The distributionof stationswhere the anemoneEdwardsiasp. was present and relative
abundance of the taxon at each station. These stations were surveyed as axisfal habitat
survey conducted within the 12 nautical mile territorial limit of the Isle of Man in 20G& was

generated using ArcGIS.
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Figure 10 The distribution of stationgharacterized by the presence of maerl. These stati
were surveyed as part @ visual habitasurvey conducted within the 12 nautical mile territori
limit of the Isle of Man 2008 Map was generated using ArcGIS.
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Figurell. The distribution of stationsvhere the horse mussdliodiolus modiolusvas present and
relative abundance of the species at each station. These stations were surveyed asaaisu]
habitat survey condcted within the 12 nautical mile territorial limit of the Isle of Man in 200&p

was generated using ArcGIS.

37



|Legend
ndiwviduals per m2
¢ 0309
@ 0309- 228277
@ 220277260515

0 45 9 18 Kilometers

Figure 12 The distribution of stationsvhere the ross worngabellaria spinulosas present and
relative abundance of the species at eachtista These stations were surveyed as partofisual
habitat survey conducted within the 12 nautical mile territorial limit of the Isle of Man in 2C
Map was generated using ArcGIS.
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Table5. Conservation designations corresponding with each biotope classificdéifined for the benthic communities identified around the IsfeMan are
presented according to the correlation table accompanying tthee Marine Habitat Classification for Britain and Ireland Version 0drDhe JNCC website
(Joint Nature Conservation Committe201G). Comments regarding the applicability of thesiignation to the Isle of Man are also presented. Annex | habitat

K yRolIYy1la 6KAOK | NB &t A 3K dy bégpiébeReandohabitais Svhich gccull & 420 i Bepth. § KS G A YSé
Biotope UKBAPHabitat Annex | Habitat OSPAR Priority Applicability to Isle of Man
habitat
CR.HCR.XFa.SpNemAdia - Reefs - Rocky reebeemedmostapplicable to
stations 208 and 211

CR.MCR.EcCr.CarSp.PenP| - Reefs - Applicable
CR.MCR.EcCr.FaAICr.Pom - Reefs - Applicable

IR - Reefs - Applicable

SS.SBR.SNKModCvar/ Horse mussel | Reefs Modiolus 4. SRa¢ LI AOlFof S
SS.SMp.Mrl.Pcal.Nmix beds/Maerl beds | (Modiolug modiolusbeds/ | applicable.

Maerl beds -4 { I Yy R0 | shfialy épplickblé as

Sandbanks which are slightl
covered by sea water all the
time (Maerl)

station 23 wasclose tothe appropriate
depth, however the substratum at
station23was likely too coase to be
considered a sandbank

SS.SCS.CCS/SS.SMx.CMXx

Subtidal sands
and gravels
(SS.SCsS.CCS)

Sandbanks which are slightl
coveled by sea water all the
time (SS.SCS.CCS)

-Sands and gravels applicable
A{lyRolylaé¢ LIRGSY,|
most stations characterized by these
biotope complexes occurreat depths
greater than 20 m

SS.SCS.CCS.Nmix

Subtidal sands
and gravels

Sandbanks which are slightly
covered by sea water all the
time (SS.SCS.CCS)

-Sands and gravels applicable
4{lyR olyla¢e LRGS
but the station represented by this
classification occurred a depth
greater than 20 m
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Table5 continued.

slightly covered by
seawater all the
time

Biotope UKBAPHabitat Annex | Habitat OSPAR Applicability to Isle of Man
Priority
habitat
SS.SCS.CCS.Nmix/ Subtidal sands and gravels| Sandbanks which - -Sands and gravels dpgable
SS.SCS.CCS.MedLumVen are slightly covereg G{FYyRolFylaé¢ dzyf Al
by sea water all the represented by this classification ocoen
time (SS.SCS.CCS at depths greater than 20 m andere
characterized by gravelly substrata
SS.SMp.KSwSS.LsacR.CH May occur irnttide-swept - - Potentially applicable
channelg
SS.SMpBwSS.LsacR.Gv - - - -
SS.SMp.Mrl.Pcal Maerl beds Sandbanks that arg Maerl beds -Maerl applicable, though not all maerl
slightly covered by habitats exhibited thick beds
seawater all the G{FYyRolFylaé¢ dzyf Al
time which occurredat the sations
represented by this biotope hacbarse
components, including stones and shell
andmaynot becharacteristic of
sandbanks
SS.SMp.Mrl.Pcal.Nmix Maerl beds Sandbanks that arg Maerl beds -Maerl applicablethough not all maerl

habitats exhibited thick beds
G{lFryRoOolyla¢ Aa LRI
stations 22, 409, 410, and 411. The
substrata at the other stations
represented by this biotopeayhave
beentoo coarse.

SS.SMu.CFiMu.BlyrAchi

Mud habitats in dep water

Applicable

SS.SMu.CSaMu.VirOphPn

Mud habitats in deep water

Applicable

SS.SMx.CMx.ClloMx
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Table 5continued.

Biotope UKBAPHabitat Annex | Habitat OSPAR Applicability to Isle of Man
Priority
habitat
SS.SMx.CMx.FluHyd - - - -

SS.SMx.CMx.OphMx - - - -

SS.SSa Subtidal sands and | Sandbanks which aré - -Sands and gravels applicable
gravels slightly covered by G{FyRol y1 a épplicapleé
sea water all the as some statinsthat were
time (for subtypes characterized by sand occed at
within this broad depths <O m
habitat)
SS.SSa.lFiSa.ScupHyd Subtidal sands and | Sandbanks which aré - -Sands and gralgapplicable
gravels slightly covered by A{lyRolylaé¢ LRI
sea water all the to station72, as this station
time (for subtypes occurredakHn Y® a{ Iy
within the biotope unlikely for sation 112 as this
complex station occurreddeeper than 20n
SS.SSa.lFiSa.ScupH and hadboth shells and stonesn

the sedimentsurface, which might
not be characteristic of a sandbank
habitat.
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Table6. Conservation designations corresponding with eaobader habitatclassificatiordefined for the benthic communities identified around the Isle of

Man are presented according to the correlation tablecampanying théhe Marine Habitat Classification for Britain and Ireland Version 0dnOhie JNCC
website(Joint Nature Conservation Committee, 2@L@Comments regarding the applicability of the designation to the Isle of Man are also presented. Annex |
Kl oA{GHYiRGF y1a 6KAOK | NB &f A3KI{ indy bégpitdoBdandbaditatd véhich ogdurats<RO m-depth. 6 KS G A YS¢

Broad habitat UKBAPHabitat Annex | Habitat OSPAR Priority Applicability to Isle of Man
habitat
CR - Reefs - Applicable
IR - Reefs - Applicable
SS.SBR.SMus/SS.SMp.Mr, Maerl beds Reefs/Sandbanks which ar; Maerl beds -6Bedg applicabl& &G wSST¥a
slightly covered by potentially applicable
sea water all the time G{FyRolyl1aé¢ LRI

as station 23 was cledo the
appropriate depth, however the
substratum at station 23 was likely
too coarse to be considered a

sandbank.
SS.SCS.CCSs Subtidal sands | Sandbanks which are - -Sands and gravels applicable
and gravels slightly covered by sea G{ oyWR/1 &a¢ dzyt A1 S
water all the time stations characterized by this

biotope complex occurred at depth
greater than 20 m and on substrat
that were too coarse to be
considered a sandbank

SS.SCS.CCS/SS.SMx.CM] Subtidal sands | Sandbanks which are - -Sands and gravels applicable
and gravels slightly covered by sea G{lyRolylaé¢ LRI
(SS.SCS.CCS) | water all the time but most stations characterized by
(SS.SCS.CCS) these biotope complexes occurred

at depths greater than 20 m arwh
substrata that may have beeoo
coarseto be considered a sandban
SS.SMp.KSwSS - - - -
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Table 6continued.

Broad habitat UKBAPHabitat Annex | Habitat OSPAR Priority habita] Applicability to Isle of Man
SS.SMp.Mrl Maerl beds Sandbanks which are Maerl beds -Maerl applicable, though
slightly covered by sea not all maerl habitats
water al the time exhibited thick beds
{1 yRolylaté¢
applicable to some stations
characterized by this broad
habitat. Most applicable to
stations 22, 409, 410, and
411.
SS.SMu - - - -
SS.Blu.CFiMu Mud habitats in deep - - Applicable
water
SS.SMx.CMx - - - -
SS.SMx.CMx/CR - Reefs (CR) - Applicable

SS.SSa

Subtidal sands and
gravels

Sandbanks which are
slightly covered by sea
water all the time

-Sands and gravels
applicable
G{lFyRatyLR(S
applicable as some stations
that werecharacterized by
sand occurred at depths <2
m.

SS.SSa.CMuSa/SS.SMu.CS¢

Subtidal sands and
gravels/Mud habitats
in deep water

Sandbanks which are
slightly covered by sea
water all the time
(SS.SSaMuiS3

-Sands and gravels
potentially applicable
A{lyRolylaté¢
stations characterized by
these biotope complexes
occurred at depths greater
than 20 m.
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3.5Fishing effortin identified communities, biotopes, and broad habitats

Summaries ofhe descriptive statistics for fishing effort records falling within 2 km buffer zones around
the stations in each community group, biotope, and broader habitat are presented in Tables 7, 8, and 9,
respectively. Thalata are presented graphically for easé interpretation in Figures 13 and 14 for

communities, in Figures 15 and 16 for biotopes, and Figures 17 and 18 for broader habitats.

The maximum fishing effort was recorded for Group r, biotope 16, and broad habitat 5, which were each
represented byte highest number of stations. The mean fishing effort in these groups was higher than
most, but had a high degree of associated variai@mup p biotope 4, and broad habitats 2 and 9
exhibited the highest mean fishing effahd each of these groups waspresented by onlypne or two
stations. The lowest mean fishing effort was recorded for Group aj, biotope 20, and broad habitat 6,

which were represented by only one, two, and four stations, respectively.
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Table7. Summary of the descriptive statistifar fishing effort records falling wiin 2 km buffer zones around the survstationscorresponding with each of

40 benthiccommunity groups identified in the Manx territorial se&ommunity datawere collected duringvisualhabitat surveys conductedithin the 12
nautical mile territorial limit of the Isle of Man in 200Bishing effort was measured as the total number of Vessel Monitoring System (VMS) recdrds km
documented for the years 2068010 SE represents the standard error of the mean.

Group No. Stations  Minimum 1st Quartile Median Mean SE 3rd Quartile  Maximum  Variance
a 16 1.591 24.590 41.060 39.790 0.662 54.990 84.990 351.615
aa 4 0 0.318 0.637 3.697 0.657 1.273 50.290 88.489
ab 2 2.228 6.366 14.640 20.870 1.676 34.700 59.520 283.814
ac 1 0 0.637 0.955 0.980 0.062 1.273 1.910 0.194
ad 3 0.318 1.273 3.183 5.916 1.011 8.594 29.280 41.942
ae 1 0 1.353 6.207 14.430 2.508 23.790 50.930 264.155
af 5 0.637 4.138 6.684 15.090 1.285 17.830 100.900 413.080
ag 2 2.546 11.460 15.920 15.700 0.674 20.690 36.290 47.290
ah 3 6.684 20.050 27.690 26.120 0.663 32.230 42.650 59.846
ai 7 0 1.591 14.960 23.150 1.544 31.190 120.300 755.796
aj 1 0 0 0 0.069 0.024 0.000 0.637 0.030
ak 1 0 0 0.318 0.363 0.082 0.637 3.820 0.339
al 4 0 0.637 5.570 18.760 2076 23.000 125.400 844.709
am 4 4.775 19.890 27.370 30.940 1.267 39.950 75.440 255.174
an 4 0 2.228 6.684 8.806 0.619 12.570 54.110 76.150
b 1 0 0 0.318 0.300 0.045 0.637 1.237 0.103
c 1 0 0 0 0.141 0.022 0.318 0.318 0.025
d 3 0 2.865 13.690 23.320 1851 45.520 75.760 517.507
e 2 0 0.637 2.546 35.690 5.359 51.410 178.600 2958.002
f 2 0 0 0.318 0.262 0.024 0.318 0.955 0.058
g 2 0.318 1.273 6.366 9.054 0.973 13.690 50.930 93.729
h 1 0 0 0.318 1.398 0.450 0.955 15.600 10.307
[ 3 0 0 0 1.276 0.478 0.000 38.520 31.486
j 6 0 0.318 2.546 9.566 0.788 13.690 57.930 189.246
k 5 0 14.560 27.370 27.190 1.499 39.390 66.210 242.514
I 2 0.318 2.546 3.820 4.562 0.337 5.730 14.640 9.898
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Table7 continued.

Group No. Stations  Minimum 1st Quartile Median Mean S = 3rd Quartile  Maximum  Variance
m 4 1.273 13.210 34.380 33.350 1.486 49.970 80.530 437.028
n 4 0 8.594 18.460 23.480 1.238 35.170 71.300 312.812
o] 3 1.591 42.970 54.110 78.310 4.600 88.970 235.200 3194.669
p 2 3.183 73.689 84.511 89.903 5.674 107.111 150.242  1030.254
q 3 10.500 22.440 29.440 32.230 1.895 37.880 74.480 222.623
r 21 2.547 29.921 65.254 77.139 2.254 110.772 661.766  4913.603
s 11 0 4.456 12.100 13.980 0.591 17.190 93.580 192.034
t 2 0 0.637 18.300 42.840 5.308 83.480 147.100 2592.481
u 2 0 5.491 15.120 42.060 5.100 65.730 184.300 2653.399
v 3 0 0.318 0.955 6.010 0.967 4.934 54.110 133.810
w 2 0 0.637 8.117 10.280 1.135 14.720 45.840 113.425
X 1 0 0.318 0.637 2.534 0.687 1.910 28.010 24.086
y 4 0 0.637 1.273 7.638 0.804 8.594 38.520 132.481
z 1 0 0.955 1.591 2.578 0.412 2.706 13.690 8.662
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Table8. Summary of the descriptive statistics for fishing effort records falling within 2 km buffer zones around the statimsponding witheachof 20
biotopes identified in he Manx territorial seaBiotope classifications were based on data colleaieding visual habitat surveys conductedithin the 12
nautical mile territorial limit of the Isle of Man in 200Bishing effortwas measured as the total number of Vessel Moniitg System (VMSpcords knif
documented for the years 2068010 SE represents the standard error of the mean.

Biotope No. Stations Minimum 1st Quartile  Median Mean SE 3rd Quartile  Maximum  Variance
1 5 0.637 4.138 6.684 15.090 1.285 17.830 100.900 413080
2 1 0 0.318 0.478 2.602 0.908 1.671 24.190 32.983
3 1 0 0.318 0.637 2.534 0.687 1.910 28.010 24.086
4 1 0 19.740 51.880 71.010 8.301 126.100 178.600 3514.089
5 1 0 1.353 6.207 14.430 2.508 23.790 50.930 264.155
6 22 0 7.003 16.870 30.001 1.132 42335 235.231 1322.810
7 1 6.684 15.760 24.510 24.800 1.524 32.310 46.150 118.484
8 9 0 0.955 4.138 11.280 0.765 17.350 59.520 203.082
9 1 0 0 0.318 1.398 0.450 0.955 15.600 10.307
10 3 0 0 0 1.276 0.478 0.000 38.520 31.486
11 6 0 1.114 7.321 14.160 1.176 22.440 66.210 264.014
12 6 0 1.910 24.830 30.630 2.197 54.110 96.130 839.556
13 17 1.591 25.460 41.700 40.460 0.634 55.390 84.990 343.362
14 5 0 0.955 3.501 11.420 0.897 21.330 57.930 205.375
15 1 0.955 10.190 18.140 19.640 1.797 26.580 49.970 164.624
16 27 0 20.531 42.335 64.871 1.924 98.994 661.766 4497.466
17 14 0 0.318 0.637 10.680 0.848 9.868 120.300 483.753
18 12 0 1.591 9.868 16.750 0.870 23.240 125.400 451.548
19 14 0 1.273 6.684 17.650 1.189 18.940 184.300 960.103
20 2 0 0 0.637 0.683 0.070 0.955 2.865 0.509
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Table9. Summary of the descriptive statistics for fishing effort records falling within 2 km buffer zones around the statimsponding witheachof 13
habitats identified in the Manx territorial seddabitat classificatins were based on data collectetliring visual habitat surveys conductedithin the 12
nautical mile territorial limit of the Isle of Man in 200Bishing effortwas measured as the total number of Vessel Monitoring System (VMS) records km
documented forthe years 20082010 SE represents the standard error of the mean.

Broad No. Stations ~ Minimum 1st Quartile Median Mean SE 3rd Quartile Maximum  Variance
1 2 0 0.318 0.637 2.564 0.551 0.318 28.011 27.675
2 1 0 19.735 51.885 71.008 8.301 126.051 178.572  3514.089
3 1 0 1.353 6.207 14.430 2.508 23.794 50.930 264.155
4 10 0 1.273 6.207 13.017 0.730 22.759 59.524 212.384
5 52 0 11.141 27.056 46.177 1.161 62.946 661.766  3237.895
6 4 0 0 0 1.309 0.369 0.318 38.516 25.689
7 12 0 1.273 12.096 22.012 1.287 39.152 96.130 604.686
8 16 1.592 24.589 41.062 39.794 0.662 54.988 84.989 351.615
9 1 34.696 43.927 50.293 50.980 1.386 57.137 75.758 98.036
10 22 0 0.318 4.456 15.389 0.706 21.645 125.414 531.197
11 9 0 0.637 3.501 9.956 0.810 9.231 100.904 298.510
12 14 0 1.273 6.685 17.647 1.189 18.939 184.301 960.103
13 5 0 0.955 3.501 11.423 0.897 21.327 57.932 205.375
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Figure 13 Boxplots depictinghe range of fishing effortorresponding with the stations characterized by 40 bentddmmunity groups identified in
Manx territorial waters Fishing effort represents all of the fishinfioet records falling withi2 km buffer zones arounthe stationsrepresented by
eachgroup. GCommunity datawere collected duringvisualhabitat surveys conductedithin the 12 rautical mile territorial limit of the Isle of Man in
2008 Hshing effortwasmeasured as théotal number ofVessel Monitoring Syste@WMS)ecords knif documented for the gars 200&010.
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Figure 14 Boxplots depicting the range of fishing effort capending with the stations characterized B9 benthic communitygroups identified in
Manx territorial waters(community Groupr was removed to allow for better visual interpretation of the datg&jshing effort represents all of the
fishing effort recorddalling within 2 km buffer zones around the statiorepresented byeachgroup. Community datawere collected duringvisual
habitat surveys conductedithin the 12 nautical mile territorial limit of the Isle of Man in 20@8shing effortwvas measured ashe total number of
Vessel Monitoring System (VM@gords knif documented for the gars 2008010.
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Figure15. Boxplots depicting the range of fishing effort corresponding with the statwvesacterized by 20 separate biotopekentified in Manx
territorial waters. Fishing effort represents all of the fishing effort records falling within 2 km buffer zones aroundttbessepresented byeach
biotope. Biotope classifications were based datathat were collected duringvisualhabitat surveys enductedwithin the 12 nautical mile territorial
limit of the Isle of Man in 200&:ishing effortvasmeasured as the total number of Vessel Monitoring System (\r‘é&ﬁé}dskm’2 documented for the
years 2008010
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Figure 16. Boxplots depicting the range of fishing effort corresponding with the stations characterized by 19 separate biotopegddientifanx
territorial waters (biotope 16 was removed to allow for better visual interpretation of the d&#mtope classificabns were based odatathat were
collected duringrisualhabitat surveys conductedithin the 12 nautical mile territorial limit of the Isle of Man in 20@8shing effort represents all of
the fishing effort records falling within 2 km buffer zones arotine stationsrepresented byeachbiotope. Fishing effort was measured as the total
number of Vessel Monitoring System (Vl\rlv.s.i)ordskm"2 documented for the years 2008010.
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Figure I. Boxplots depicting the range of fishing effort correspondimigh the stationscharacterized by 1®road habitatsidentified in Manx
territorial waters Broad habitat classifications were baseddatathat were collected duringvisualhabitat surveys conductedithin the 12 nautical

mile territorial limit of the I of Man in 2008Fishing effort represents all of the fishing effort records falling within 2 km buffer zones around the
stations represented byeach broad habitat Fishing effortwas measured as the total number of Vessel Monitoring System (M&&)rds km?
documented for the years 2003010
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Figure 18. Boxplots depicting the range of fishing effort corresponding with the stations characterizd@ byoad habitatsidentified in Manx
territorial waters proad habitat Swas removed to allow for bé&dr visual interpretation of the dataBroad habitat classifications were baseddata
that were collected duringvisualhabitat surveys conductedithin the 12 nautical mile territorial limit of the Isle of Man in 20B8shing effort
represents all othe fishing effort records falling within 2 km buffer zones around the stations in gacip. Fishing effort was measured as the total
number of Vessel Monitoring System (Vl\rlajordskm'2 documented for the years 2008010.
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3.6 Differences in fishingffort among communities, biotopes, and broad habitats

Analysis of variance revealed significant differences in fishing effort betweemmunities (R, 99 =
7.553,P< 0.01), biotopes (f 12s= 8.045P< 0.01), and broaat habitats (5 130= 6.627P < 0.01).

Posthoc comparisonsnadedzid A Y3 5dzyy S (G Q& the mead &ardifor RsBih Sffoft 8aR (G K I
higher forGroupr than for Groups an, iands (<0.001),Groupaa P < 0.01), andsroups ah and jB<
0.05) The mean score for fishindfert wasalsohigher inGroupa than inGroupan P<0.001),Groups

(P< 0.01), andGroupi (P< 0.05).

Posthoc comparisons made using the LSD test revealed that the mean score for fishing effort was
higher for biotope 13 than for biotopes 8, 10,,J8hd 19 P< 0.001) biotopes 14 and 18(< 0.01), and
biotopes 1 and 11R < 0.05).The mean score for fishing effort was higher for biotope 16 than for
biotopes 8,10,14,17, 18, and 19P<0.001) biotopes 1 and 11R< 0.01), and biotope 6 0.(®). The

mean score for fishing effort was higher for biotope 6 than for biowd® andl7 @ < 0.001) and
biotopes 8 and 19R < 0.05).The mean score for fishing effort was higher for biotope 12 than for
biotope 17 P< 0.001) and biotopes 8 and 1B<0.05).The mean score for fishing effort was lower for
biotope 10than for biotopes 6, 13, and 16°( 0.00)}, biotope 18 P< 0.01)and biotopes 1, 8, 11, and

19 P <0.05) The mean score for fishing effort was lower for biotope 17 than for biotopesd8L8 P

< 0.05)

Postk2 O O2YLI NRA&a2ya YIRS dzaAy3d 5dzyySdaiQa ¢o GSaid NB
higherfor broad habitat 5 than for broad habitats 6 and F0<(0.001) broad habitat 11 <0.01), and

broad habitat 4 P<0.05). The mean score for fishing effort was higher for broad habitat 8 than for
broad habitats 6 and 1P 0.001), broad habitats 4 and 1R < 0.01), and broad habitat 1P € 0.05).

The mean score for fishing effort was higher for broad habitat 7 thanrfmdhabitat 6 P<0.01).

The distributions of community Group a, biotope 13, and broad habitat 8, whachhigherfishing
effort than other groups, corresponded witlishing effort for Nephrops,which occurs inthe muddy
sediments characteristic of ¢hdeeper waters foundo the west of the islandMackie, 199). Biotopes
16 and 6and broad habitat 5, whichad higher fishing effort than othegroups corresponded with the
distributions of known scallop fishing grounds,pesented inKaiser et al. (208). The distribution of

biotope 16 corresponded closely with seven known scallop fishing grounds; The Targets, H/lI Sector (10
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and Kirkmichael bank. Ttdistribution of biotope 6 also corresponded with The Targets and Offshore
Bradda/West Calfand also occurred within the Maugholdort St. Mary main, Bradda Head, aneel
Head fishing grounds. Broad habitat 5 characterized the areas that were represeynteiotopes 6 and

16, thus the distribution of this habitatlsocorresponded with theefishing grounds

3.7 Fishing as amxplanatory vaiable for community composition

The RELATE analysis revealed significant correlations between the commuaindahe fishing effort
data forGroupa (| = 0.168P< 0.05) andsroupaa ( = 0.943P< 0.05), biotope 16 (= 0.284P < 0.05)
and biotope 6 (= 0.303P < 0.05), and broad habitat 5 € 0.309P< 0.01), broad habitat 7 = 0.269,
P < 0.05), and broad habitat 10 € 0.141 P < 0.05).Thus, fishing effort wasonsidered arexplanatory
variable for the community composition within in these grougS plots fothese community groups,

biotopes, and broader habitats are presented in Figli@s20, and 21, respectively.
As identified by IMPER analyseshé taxawhich contributedto 40% ofthe dissimilarity between

stations with high and low fishing effonvithin the groupswhich had significant RELATE resudte
presented inTable 10.
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Figure19. MDS plots for Group (&) andGroupaa @) in which fishing effort was significantly correlated
with community compositioras revealed by the RELATE procedure in PRIMEGre6p a ( = 0.168,P <
0.05),Group aa ( = 0.943,P < 0.05).Distancebetween stations represents Br&urtissimilarity. The nean
fishing effortat each station is overldifor each station in the group and is measuredtas number of VMS
recordskm®. Mean fishing effort representdshe mean of alffishing effort records falling withithe 2 km
buffer zonearound the station corresponding with fishing effort record for the years 280 in the 12
nautical mile territorial limit of the Isle of Man.
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Figure20. MDS plots for biotope 6A) and biotope 16 (Bh which fishing effort was significantly celated
with community compositioras revealed by the RELATE procedure in PRIMHRot@pe 6 (" = 0.303 P <
0.01), biotope 16(" =0.284 P < 0.0). Distance between stations represents Bfayrtis similarity. The mean
fishing effort at each statiofs overlaid for each statiom the group and is measured #s number of VMS
recordskm?. Mean fishing effort representshe mean of allfishing effort records falling withitthe 2 km
buffer zonearound the station corresponding with fishing effort cerd for the years 2002010 in the 12

nautical mile territorial limit of the Isle of Man.
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Figure21. MDS plots fobroad habitat 5A) broad habitat 7(B) and broad habitat 10Q in which fishing effort was
significantly correlated with commmity compositionas revealed by the RELATE procedure in PRIMERoza!
habitat 5(" = 0.309 P < 0.M1), broad habitat 7(" = 0.269 P < 0.09, broad habitatl0 (" = 0.141, P < 0.05.
Distance between stations represents Bf@yrtis similarity. The medfishing effort at each station is overlaid for
each station in the group and is measured as the number of Md&dskm®. Mean fishing effort representshe
mean of alffishing effort records falling withithe 2 km buffer zonaround the station correponding with fishing
effort record for the years 2008010 in the 12 nautical mile territorial limit of the Isle of Man.
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Table 10. Results from SIMPER analysis indicating the taxa which contributed up to 40% of the dissimilarity
(cumulative)between statons characterized by high mean fishing effort per station (Group 3) and low mean
fishing effort (Group 1). The results are presented for the community groups, biotopes, andebifuatuitats
identified around the Isle of Maim which fishing effort was iddified as an explanatory variable for community
composiion by the RELATE procedure PRIMER v6rhe community data were collected durimgsual habitat
surveys conducted within the 12 nautical mile territorial limit of the Isle of Man in 2008

Groupa
Average dissimilarity = 81.12
Group 1 Group 3

Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sagartia troglodytes 3.57 0.00 34.05 1.46 41.98 41.98
Group aa

Average dissimilarity = 36.68
Group3 Groupl

Species Av.AbdwdAbund  Av.Diss Diss/SD Contrib% Cum.%
Porifera unid. 1.60 4.69 5.19 1.94 14.15 14.15
Glycymeris glycymeris 3.25 4.99 2.99 1.16 8.14 22.29
Gibbula sp. 1.43 1.90 1.39 1.53 3.78 26.07
Flustra foliacea 0.77 0.16 1.33 1.03 3.62 29.69
Calliostoma zizyphinum 1.03 1.73 1.18 1.79 3.23 32.92
Galathea sp. 1.61 2.16 1.16 1.08 3.17 36.09
Tubularia indivisa 0.00 0.65 1.10 2.66 2.99 39.08
Biotope 6

Average dissimilarity = 71.85
Group1l Group3

Species Av.Abund  Av.Abund Av.Diss Diss/SD  Contrib% Cum.%
Ophiura albida 0.48 2.09 8.00 1.06 11.13 11.13
Cellaria patches 0.63 0.90 4.99 151 6.95 18.08
Ophiura ophiura 0.27 0.53 3.25 1.44 453 22.60
Aequipecten opercularis 0.62 0.64 2.72 1.38 3.79 26.39
Ophiocomina nigra 0.00 0.53 2.70 0.71 3.76 30.15
Ascidan unid. 0.14 0.49 2.36 0.92 3.28 33.43
Aporrhais pespelecani 0.10 0.45 2.29 0.75 3.19 36.62
Ascidiella aspersa 0.00 0.45 2.24 0.77 3.12 39.74
Biotope 16

Average dissimilarity = 69.85
Groupl Group3

Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Ophiua albida 0.65 1.82 5.10 0.97 7.31 7.31
Alcyonium digitatum  0.67 0.88 3.08 1.15 4.42 11.72
Porifera unid. 0.86 0.44 299 0.84 4.28 16.00
Cerianthus lloydii 0.47 0.78 296 0.86 4.24 20.24
Clavelina lepadiformis 0.63 0.30 284 041 4.07 24.31
Cellaria patches 0.30 0.63 280 1.00 4.01 28.32
Gibbula sp. 0.69 0.42 2.67 0.90 3.82 32.13
Aequipecten opercularis0.86 1.01 2.54 1.28 3.64 35.77
Ophiocomina nigra 0.16 0.52 219 0.57 3.14 38.91
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Table 10 continued.

Broad habitat 5
Average dissimilarity = 78.70

Group 3 Group 1

Species Av.Abund Av.Abund Av.Diss Diss/SD  Contrib% Cum.%
Ophiothrix fragilis 2.62 1.17 8.65 0.52 10.99 10.99
Ophiura albida 1.94 0.31 6.42 1.00 8.15 19.14
Ceriarthus lloydii 1.03 0.72 421 0.84 5.35 24.49
Aequipecten opercularis 1.11 0.42 3.16 1.00 4.02 28.51
Alcyonium digitatum 1.02 0.43 3.09 0.82 3.92 32.43
Giblula sp. 0.52 0.66 2.66 0.94 3.38 35.80
Porifera unid. 0.56 0.45 2.33 0.81 2.96 38.76
Broad habitat 7
Average dissimilarity = 75.33
Groupl Group3

Species Av.Abund Av.Abund Av.Diss Diss/SD  Contrib% Cum.%
Ophiura albida 0.49 2.32 7.77 1.25 10.31 10.31
Cerianthus lloydii 0.65 1.12 491 0.90 6.52 16.83
Aequipecten opercularis 0.47 1.27 3.61 1.13 4.79 21.62
Cellaria patches 0.43 0.61 2.98 0.73 3.95 25.57
Alcyonium digitatum 0.40 0.88 2.90 0.99 3.85 29.42
Gibbula sp. 0.56 0.50 2.72 0.92 3.61 33.03
Clavelina lepadiformis 0.58 0.29 2.62 0.43 3.47 36.50
Pseudosuberites 0.25 0.65 2.36 0.88 3.14 39.64
sulphureus
Broad habitat 10
Average dissimilarity = 78.57

Group 3 Graup 1
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Ophiothrix fragilis 262 117 8.70 0.52 11.07 11.07
Ophiura albida 1.94 043 6.51 1.02 8.28 19.35
Cerianthus lloydii 1.03 0.72 4.24 0.84 5.40 24.75
Aequipecten opercularis 1.11  0.43 3.17 1.00 4.03 28.78
Alcyonium digitatum 1.02 0.42 3.1 0.82 3.95 32.73
Gibbula sp. 0.52 0.61 2.62 0.92 3.33 36.07
Cellaria patches 0.47 0.32 2.27 0.61 2.89 38.96
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3.8 Extent of fishing activity in identified@mmunities, biotopes, and broader habitats

The proportion of the seabed allocated to eagbup, biotope, and broad habitatas well as the extent
and range of fishing activity within the area covered dégchare presented inTables 11, 12, and 13
respedively. Thedistribution of fishing effort is depicted in FiguB2. The distribution of &hing effort
in relation tothe identified communities biotopes, and broad habitats is depicted in Figl#824, and

25, respectively

For most of the commuriis, biotopes, and broad habitatdishing activity affected most, if not all, of
the area covered bgachgroup. Only thecommunitygroups aj, i, and,dbiotope 10, and broad habitat 6
occurred with a high proportion of theeabedunaffected by fishing diwity. The fishing effort was
distributed across all three levels of intensity f8roup r, biotope 16, and broad habitat 5, which each
represented a high proportion of the seabhe@roup r had the highest proportion affected by medium
fishing effort, whié the majority of the area covered by biotope 16 and broad habitat 5 were affected by
low fishing effort. Group a, biotope 13, andold habitat 8 also representea high proportion of the
seabedand corresponded with théNephropsfishing grounds which wa affected predominately by

medium fishing effort and low fishing effort

For maercontaining biotopesll and 12, and biotope 5, which was characterized by both maerl and a
Modiolusbed, the majority of the area covered ach wasaffected by fishingctivity to some extent.

The highest proportion of each of these biotopes was affected by low fishing, but medium fishing
activity also occurred in eacBiotope 12 occurred east of Laxey and at Ramsey Bafisiiing effortin

the area covered by this Hiope was more evenly distributed between low and medium fishing
intensity. High fishing effort was also recorded for biotop2 Biotopes 1, 2, 3, and 4 were circalittoral

and infralittoral rock habitats, whicborresponded witR S & A Ay | A2y 3 FB & ¢! ¢Z SE Oh NDN
rock biotopes 1, 2, and 3 the majority of the area covered by each was affected by low fishing effort. In
comparison, an even distribution across all three levels of fishtegsity affected the area covered by
biotope 4, the infalittoral rock habitat which was in proximity to th&ort St. Mary Inshordishing
ground (Kaiser et al., 20Q8)he broad habitats corresponding with these sensitive biotopes reflected

the same patterns in the distribution of fishing effort.
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Table1l. Presented is thgroportion of the seabed allocated to each community group andekint of
fishing activity inthe area covered by each groupased on thanterpolation of thearea covered by each
over the whole seabedThe mean fishing effortcorresponding with the fishing effort in 2 km buffers
aroundeach stationrepresented bythe group is presentedfor comparisons in the overall level of fishing
activity among groupsThe fishing recordsorresponding with the interpolated area covered by egcbup
were used to determine the extent to which each was sutgd to fishing activity Fishing effort was
ranked according to the proportion of the area covered by the grthat wasaffected by fishing activity;
light (0-0.3), medium (0.30.6), heavy 0.6-1). The proportion affected by different fishing intensitigs,
presented in relation to the total number of VM8cordskm documented from 2008010 for the area
corresponding with each grouFishing intensity waranked asio fishing, low(0-30 recordskm®), medium
(3096 recordskm'z), and high(96-662 recordskm'z) based on natural breaks in the data.

Prop. Prop.  Fishing No Low Medium High
Group Mean seabed fished Effort  fishing (0-30) (30-:96) (96-662)
a 39.790 0.142 1 Heavy 0 0.324 0.676 0
aa 3.697 0.024 0874 Heavy 0.126 0.807 0.053 0.013
ab 20.870 0.014 1 Heavy 0 0.671 0.329 0
ac 0.980 0.006 0.903 Heavy 0.097 0.903 0 0
ad 5.916 0.005 1 Heavy 0 0.938 0.062 0
ae 14430 0.005 0.963 Heavy 0.037 0.817 0.146 0
af 15.090 0.034 1 Heavy 0 0.88 0.103 0.009
ag 15.700 0.017 1 Heavy 0 0.960 0.040 0
ah  26.120 0.020 1 Heavy 0 0.760 0.240 0
ai 23.150 0.053 0.938 Heavy 0.062 0.725 0.199 0.014
aj 0.069 0.014 0.216 Light 0.784 0.216 0 0
ak 0.363 0.008 0.612 Heavy 0.388 0.612 0 0
al 18.760 0.030 0.864 Heavy 0.136 0.684 0.138 0.041
am 30.940 0.025 1 Heavy 0 0.532 0.468 0
an 8.806 0.032 0.998 Heavy 0.002 0.883 0.107 0.008
b 0.300 0.007 0.538 Medium 0.462 0.538 0 0
c 0.141 0.008 0.351 Medium 0.649 0.351 0 0
d 23.320 0.026 0.912 Heavy 0.088 0.465 0.447 0
e 35.690 0.010 0.948 Heavy 0.052 0.610 0.149 0.188
f 0.262 0.016 0.703 Heavy 0.297 0.703 0 0
g 9.054 0.016 0905 Heavy 0.095 0.846 0.059 0
h 1.398 0.006 0.576 Medium 0.424 0.515 0.061 0
[ 1.276 0.017  0.199 Light 0.801 0.152 0.025 0.022
] 9.566 0.063 0.712 Heavy 0.288 0.616 0.095 0
k 27.190 0.015 0.874 Heavy 0.126 0.463 0.386 0.024
I 4562 0.012 1 Heavy 0 1 0 0
m 33.350 0.024 1 Heavy 0 0.451 0.518 0.031
n 23.480 0.032 0.998 Heavy 0.002 0.664 0.334 0
o 78.310 0.020 0.974 Heavy 0.026 0.242 0.661 0.071
p 89.903 0.005 0.590 Medium 0.410 0.072 0.482 0.036
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Tablel1 continued.

Prop. Prop.  Fishing No Low Medium High
Group Mean seabed fished Effort  fishing (0-30) (3096) (96-662)
q 32.230 0.007 1 Heavy 0 0.438 0.554 0.009
r 77.139 0.128 0.994 Heavy 0.006 0.341 0.411 0.242
S 13.980 0.075 0.978 Heavy 0.022 0.887 0.089 0.003
t 42.840 0.010 0.891 Heavy 0.109 0.423 0.205 0.263
u 42.060 0.012 0929 Heavy 0.071 0.551 0.168 0.209
% 6.010 0.015 0.610 Heavy 0.390 0.589 0.020 0
w 10.280 0.013 0.947 Heavy 0.053 0.904 0.043 0
X 2534 0.006 0.794 Heavy 0.206 0.627 0.157 0.010
y 7.638 0.022 0926 Heavy 0.074 0.847 0.080 0
z 2578 0.005 0.975 Heavy 0.025 0.962 0.013 0
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Table 12. Presented is the proportion of the seabetiogated to eachbiotope and the extent of fishing
activity n the area covered by eacbased on the interpolation of the area covered by each over the whole
seabed. The mean fishing effpcbrresponding with the fishing effodorresponding with the flsing effort in

2 km buffersaround each stationrepresented bythe biotope, is presented for comparisons in the overall
level of fishing activity amonigiotopes The fishing records corresponding with the interpolated area covered
by eachbiotope were usedto determine the extent to which each was subjected to fishing activity. Fishing
effort was ranked according to the proportion of the area covered byhibéope that was affected by fishing
activity; light (80.3), medium (0.8.6), heavy (0-44). The poportion affected by different fishing intensities,

is presented in relation to the total number of VMS recordsfladncumented from 2002010 for the area
corresponding with eachiotope. Fishing intensity waranked aso fishing, low(0-30 recordskm™®), medium
(3096 recordskm'z), and high(96-662 recordskm'z) based on natural breaks in the data.

Prop. Prop.  Fishing No Low Medium High
Biotope Mean seabed fished Effort  fishing (0-30) (30-:96) (96-662)

1 15.090 0.034 1 Heavy 0 0.888 0.103 0.009
2 2.602 0.004 0.803 Heavy 0.197 0.770 0.033 0
3 2534 0.006 0.794 Heavy 0.206 0.627 0.157 0.010
4 71.010 0.005 0.973 Heavy 0.027 0.280 0.307 0.387
5 14430 0.005 0.963 Heavy 0.037 0.817 0.146 0
6 30.001 0.154 0.876 Heavy 0.124 0.600 0.259 0.016
7 24.800 0.006 1 Heavy 0 0.554 0.446 0
8 11.280 0.041 0.960 Heavy 0.040 0.798 0.162 0
9 1.398 0.006 0.576 Medium 0.424 0.515 0.061 0
10 1.276 0.017 0.199 Low 0.801 0.152 0.025 0.022
11 14.160 0.026 0.910 Heavy 0.090 0.770 0.139 0
12 30.630 0.017 0.825 Heavy 0.175 0.442 0.380 0.004
13 40.460 0.154 1 Heavy 0 0.309 0.691 0
14 11.420 0.045 0.896 Heavy 0.104 0.763 0.133 0
15 19.640 0.009 0.993 Heavy 0.007 0.690 0.303 0
16 64.871 0.169 0.985 Heavy 0.015 0.450 0.332 0.203
17 10.680 0.096 0.849 Heavy 0.151 0.744 0.094 0.011
18 16.750 0.093 0.921 Heavy 0.079 0.715 0.190 0.016
19 17.650 0.099 0.813 Heavy 0.187 0.664 0.126 0.022
20 0.683 0.012 0.703 Heavy 0.297 0.703 0 0
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Table13. Presented is the proportion of the seabed allocated to ebiadad habitatand the extent of fishing
activity n the area covered by eacbased on the interpolation of the area covered by each over the whole
seabed. The mean fishing effpecorresponding with the fishing effort in the 2 km buffer®undeach station
represented ly the broad habitaf is presented for comparisons in the overall level of fishing activity among
habitats The fishing records corresponding with the interpolated area covered by lestitat were used to
determine the extent to which each was subjectedfighing activity. Fishing effort was ranked according to
the proportion of the area covered by tHeabitat that was affected by fishing activity; light-Q03), medium
(0.30.6), heavy (0-44). The proportion affected by different fishing intensitiesplissented in relation to the
total number of VMS records/kimdocumented from 2002010 for the area corregmding with ech
habitat. Fishing intensity vearanked asio fishing, low(0-30 recordskm?), medium(30-96 recordskm?), and

high (96-662recordskm®) based on natural breaks in the data.

Prop. Prop.  Fishing No Low Medium High
Broad Mean Seabed Fished Effort fishing (0-30) (30-96) (96-662)

1 2564 0.010 0.798 Heavy 0.202 0.681 0.110 0.006
2 71.008 0.005 0.973 Heavy 0.027 0.280 0.307 0.387
3 14430 0.005 0.963 Heavy 0.037 0.817 0.146 0
4 13.017 0.048 0.966 Heavy 0.034 0.766 0.200 0
5 46.177 0.343 0934 Heavy 0.066 0.539 0.288 0.107
6 1.309 0.024 0.298 Light 0.702  0.247 0.035 0.016
7 22.012 0.043 0.876 Heavy 0.124 0.638 0.236 0.001
8 39.794 0.142 1 Heavy 0 0.324 0.676 0
9 50.980 0.012 1 Heavy 0 0.126 0.874 0
10 15.389 0.167 0.871 Heavy 0.129 0.705 0.152 0.014
11 9.956 0.058 0.949 Heavy 0.051 0.855 0.083 0.011
12 17.647 0.099 0.813 Heavy 0.187 0.664 0.126 0.022
13 11.423 0.045 0.896 Heavy 0.104 0.763 0.133 0
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Figure22. The distribution of fishing effort ithin the 12 nautical mile territorial limit of the Isle of MaRishing
effort was measured as the total number of VM&ordskm? for the years 2002010 Map was generated
using ArcGIS.
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Figure23. The distribution of 40 benthic community groufmentified within the 12 nautical mile territorial
limit of the Isle of Man in relation to fishing efforftishingeffort was measured as the total number of Vv
recordskm? for the years 20082010 Letter codes for each community correspond with the locatiohthe
stations which were surveyed during visual habitat surveys conducted in 2008. Map was generatec
ArcGIS.
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Figure24. The distribution of 20 biotopeglentified within the 12 nautical mile territorial limit of the Isle a
Man in relation to ishing effort.Fishingeffort was measured as the total number of VMsordskm? for the
years 2008010 Number labels for each biotope correspond with the locations of the stations which \
surveyed during visual habitat surveys conducted in 2008 Mas generated using ArcGIS.
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Figure 25 The distribution of 13 broad habitatdentified within the 12 nautical mile territorial limit of the Isle
of Man in relation to fishing effortrishingeffort was measured as the total number of VMBordskm?for the
years 20082010 Number labels for each broad habitat correspond with the locations of the stations w
were surveyed during visual habitat surveys conducted in 2008. Map was generated using ArcGIS.
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3.9 Fishing effort in relation to fished species and features of conservation concern

The distribution of the highest fishing intensigcordedbetween 2008 and 2010 corresponded closely
with the distribuion of the king scallogPecten maximugFigure26). The queen scallopequipecten
opercularishad a more widespread distribution over the seabed tiatten maximugFigure 2. The
distribution of fishing effort in the deeper waters to the weahd souhwestof the island corresponded
with the distribution of the Norway lobsteNephrops norvegicufFigure 28 Figure 29depicts the
distribution of fishing effort in relation to features of conservation concern identified at particular
stations includingmaerl, Modiolus modiolus, Sabellaria spinuloaad Edwardsiasp. Mainly, thesetaxa
occurred in areas with low fishing activity. two stations to the west and the southwest of the island,
the presence of the anemongdwardsiasp. seemed to correspond thi higher fishing activityStations
characterized by maerl at Ramsey Bay and to the east of Laxey corresponded with medium fishing
intensity, whichalsocharacterized the area adjacent toe maerlModiolusbed atstation 23 Modiolus

also occurred in am@s with medium or high fishing intensity at Ramsey and to the southwest of the

island.
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Legend
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Figure26. The distribution of fishing efforin relation to the distribution of the comercially targeted king
scallopPecten maximuwithin the 12 nautical mile territorial limit of the Isle of Mafhe biological data were
collected during visual habitat surveys conducted in 200ghing efforivas measured as the total number ¢
VMSrecordskm?for the years 200&2010.Map was generated using ArcGIS.
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Legend
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Figure27. The distribution of fishing effort in relation to the distribution of the cowrcially targeted queen
scallopAequipecten opercularisithin the 12 nautical mile territorial limit of the Isle of Mahhe biological
data were collected during visual habitat surveys conducted in 2BG3#hing effort was measured as th
total number of VMSecordskm*for the years 2002010.Map was genaated using ArcGIS.
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Figure28. The distribution of fishing effort in relation to the distribution of the conarcially targeted Norway
lobster Nephrops norvegicusithin the 12 nautical mile territorial limit of the Isle of Mahhe biological data
were colected during visual habitat surveys conducted in 20B8hing effort was measured as the tot

number of VMSecordskm*for the years 2002010.Map was generated using ArcGIS.
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Figure29. The distribution of fishing effort in ration to the distributon of biologicafeatures of conservation
interestwithin the 12 nautical mile territorial limit of the Isle of Mafhe biological data were collected durin
visual habitat surveys conducted in 20@8shing effort was measured as the total number of UstDrdskm®

for the years 2002010.Map was generated using ArcGIS.
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3.10Spatial resolution analysis

3.10.1Differencesin community type amongstations sampled at < 5 km apart

Different community types were ideified among the stations that were sampled «t5 km apartat

both Targets and at LaxdYyablel14). Notable differences in the taxahich contributed the most to

group similarity were identified for Groups r and k, which were both represented by théoataiat
Targets (Appendix.3). The same was true for Groups g and am, which were represented by the stations
sampled at LaxeyWhile all the stations at Laxey occurred on similar substrata, the station represented
by Group am was differentiated by the ghi abundance of the brittlestaOphiothrix fragilis In
comparison, the substratum at station 408, characterized as clean gravel and small pebbles, differed
from the mixed gravel and sand which occurred at the otfaer stations which may have contributed

to the observedifferences in the community type.

3.10.2Differences betweerstations sampled at <5 km apartaridy S| NS & y SAIKo6 2 NJ

Each of thecommunities identified for the grouped stations sampled at < 5 km apart differed from that
identified for the nearest station that was surveyed on the 5 km grdiditionally, in three out of the

five areassampled, the biotope classifications differed between treupedstations and the nearest
survey station.Of the three levelsof classification, only theasne broad habitat classification was
applicableto all stations comparedfor each of the five areadMDS plots depicting the Bragurtis

similarity between the communities at each tfe stations are presented iRigure30.

Differences in community typeédentified for the grouped stations and the nearest survey staton

Targeh 2 [ FES@Z t2NI O9NAYyIZ FyR wlkvyasSe aSSYSR NBFt SO
differences in the taxa which contributed tbe similarity of the community groupsentified among

the stations which tended to be easily identifiable taxsee Appendix7.3 for descriptions of groups

identified in Tablel4). In some cases, there were also olsdifferences in the substratavhich could

have influenced the observedifferencesin community type between the grouped stations and the

nearest survey statian
GwSIfé¢ RATFSNBYyOSa Ay 02 i Fasiyougias, whieke HIS staiofilaBvery 2 G | &
compared occurred on the same type of substratum (gravei siitell), anctcommunity composition for

Group adand Group y were very similar. The bivaigcymeris glycymerénd the topshellGibbulasp.

contributed 40 % or more to the community similarities for both of these groups. Differences in the
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abundance ofclycymeridetween the groupst YR G KS | 6aSy0S 2F aDIFadNRLRR

important taxon in Group ad, contributed 25%the dissimilarity between thgroups.

Biotope classifications differed between the grouped stations and the nearest bwigtt PortErin,
Ramseyand Targets. This wasflective of the differences in the community groups and the physical

differences in the substratupwhich resulted in separate biotope classifications.
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Table 14. Community, biotope, and foader habitat classificationfor stations sampled ak5km apart(station
numbers in 400s) in selected areas around the Isle of Maing visual habitat surveys conducted in 200Bese
are compared with the classifications applied to the neargstion that was surveyed on & km gridof the

seabed. Theanaximum distancébetween any three of thestations sampled at <5 km was approximated using
ArcGIS and is presented. The maximum distance between the nearest station sampled on the 5 km grid and any of

the three stations sampled at < 5km apart was approximated using ArcGlSpmadented in the last column.

Approximated Approximated
max. distance max. distance
East Station400 | Station401 | Station402 1.7 km Station92 2.5 km
Douglas
Group ad ad ad y
Biotope 8 8 8 8
Broad 4 4 4 4
Ramsey | Station403 | Station404 | Station405 1.0 km Station114 3.3 km
Group k k k v
Biotope 11 11 11 12
Broad 7 7 7 7
Targets | Station406 | Station407 | Station408 1.5km Station106 2.5 km
Group r r k o]
Biotope 16 16 16 6
Broad 5 5 5 5
Laxey | Station409 | Station410 | Station411 1.2 km Station22 1.6 km

Group q am q r
Biotope 12 12 12 12
Broad 7 7 7 7

Port Erin | Station412 | Station413 | Station414 1.2 km Station83 2.8 km
Group p p p r
Biotope 6 6 6 16
Broad 5 5 5 5
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Figure30. MDS plots depictinghe Bray-Curtis similarity between the community compositianof three survey
stations sampledt < 5 km apart (stations in 400ashd that of the narest stationsurveyed on a 5 km grid thin

the Manx territorial sea.The biological datavere collected at these stations during visual habitat surveys
conducted within the 12 nautical mile territorial limit of the Isle of Man in 20@9.Targets(B) Rmsey(C) Port
Erin(D)Laxey(E) East Dougla®lots were generated using PRIMER v6 software.

79



4. Discussion
4.1 Community identification and classification
4.1.1 Community identification

The distribution of benthic communities is predominately influeshdey the distribution of
suitable environmental conditions, and most benthic communities tend to occur consistently within a
particular range oftonditions (Connor et al., 2004Vhile 40 communities were identified using the
SIMPROF procedure, 13 of thesemmunity groups were subdivided further based on the identification
of broad differences in the habitat types in which the community occurtedsome cases, this was
attributed to the impoverishment of the identified communitiesvhere extremely low faual
abundances contributed to the similarity of the grouped stations. In other instances, the exclusion of
maerl, kelp, or seaweeds from the community analysis resulted in the grouping of communities which
occurred in different habitats and were, otherwjdgologically similar. Another factor which could have
affected the ommunity analysis, but insteadould have led to the discrimination betweesimilar
communities, was the level of taxonomic resolution that could be achieved during the photo analysis.
The biological similarities of sites could have been affected by the differences in the number of taxa
identified and the taxonomic resolution achieved by different photo analysts, as a result of differences
in skill and perceptionThe taxonomic resolutio achieved was also limitday the inability to rotate the
organisms or examine themmore closely under a microscope to make accurate identifications at the
species or the genus levdlhis has been identified as a limitatiohphoto analysidor the idertification

of benthic epifaunan other works(Collie et al., 2004 Lambert et al., 2011).
4.1.2Biotope classification

The Marine Habitat Classification for Britain and Ireland Version (4 ltgsed on a toglown
approach, whereby biological commungiare nested within a hierarchy of habitat types and are only
distinguished at the lowest levels of the hierarchy (Connor et al., 2@t heidentified biological
communities were used to identifigiotopes and to classify the habitats around tlste ofMan, with
only limited physical datainput, there were difficulties in making accurate classifications using the
hierarchical schemeOf the environmental factorgoverning the distribution of benthic communities
the nature of the substratum is perhapbe most important in determining theharacteristicsof the
community type which can inhabdin area (Connor et al., 2004)hile best estimates were made of the

substratum on which different community types occurresb that the topdown approach could be
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employed to classify these communities, more specific information with respect to the nature of the
substratum and the energy of the environment was often necessary for making accurate classifications.
Overlap in the range of sediment sizes and types rilesd for biotopes nested within different habitats

presented difficulties in narrowing down the most appropriate maabitats and biotope complexes

(habitat levels 3 and 4Y.his was particularly the case for communities which occurred on coarse mixed
seRAYSyiar 6KAOK O2NNBAEALRYRSR 6A0GK 620K GKS aOANDI
A&SRAYSY(lé o0A20G21LIS O2YLX SESad ¢KS . NAGA&AK DS2t23A0
in the percentage of gravel and the ratio of sand todnwhich correspond with the four sublittoral
ASRAYSYl YIFAYy KIFIoAlGlFrdGa AyOf dzRSR AydGKISNEE | %R FVK D
GYdzZR |'yR &l yRe a¥dzfgRkR |IyYR YdzZRRe &alFyRé€6aSS /2tlhYly
information had not leen determined for the composition of the sediments around the Isle of Man, this

tool could not be used to make more accurate distinctions between the most appropriate habitat types.

In some cases, this resulted in the application of hybrid classificabiettgeen the most fitting habitat

types. In addition, a lack of infaunal data limited the resolution to which the communities could be
classifiedThe structure of the classification scheme reflects the importance of the physical environment

for influencirg benthic communitiesThus thebiologically driverapproach taken heravas limited in

terms of accurately identifyinthe distinct habitat typesn which thecommunities occur.

While the classification of biotopes is convenient for identifying the ithistion of different
community types, it may naalwaysbe appropriateto try to fit a community to a predefined type. The
distribution of Group r, for example, closely followed the distributadriishing grounds targeted by the
scallop fisheriegKaiseret al, 2008).While it is possite that the range of natural environmental
conditions in these areasasfavorable for the establishment of the Group r community, it is likely,that
with a history of fishing disturbance in these areas, fishing could beee a structuring force for this
community.¢ KS al NAYS [ FoAGEFG OfFaairTiNREiA2yA FRANI . LIBA2INEA
of anthropogenic disturbancend thus takes little account of the links between disturbed biotopes and
classified adisturbed biotopes (Connor, 2006). Therefore, the classification of communities to the
biotope level might not always be appropriate. The benefit of the hierarchical structure of the
classification scheme is that classification of habitats at broadettdtaiels still reflects the general
nature ofthe community types thabccur in them, as the suitability of the physical habitat determines
the type of communities which can be established (Connor et al., 2006). As broader levels of
classification can nre accurately be applied than biotope classifications, these are perhaps more useful

for broadscale mapping and management (Connor et al., 2004).
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4.2 Mapping and interpolation
4.2.1 Comparisons with other mapping projects

As each level of classificatiomopided slightly different information, community types, biotopes,
and broader habitat classifications were mapped by station and were also interpolated between stations
to generate fulcoverage maps of the abed While point maps reflect the occurrenoéreal data, ful
coverage maps are important for predicting the distribution of habitat and community types at a
broader scale, and are thus valuable tools for management of the marine environRelingon et al.,
2007) Interpolation of the availableata or methods of predictive modelling can be implemented to
generate full coverage maphk this study, interpolation of the data was a reasonable approach, as the
survey stations had been evenly spaced throughout the whole of the territorial sea. Thistrast to
other mapping projects, such at the HABMAP project, whbeecavailablebiological survey data came
from patchily distributed areas of the sea and alternative methedse necessarfRobinson et al.,
2007)

While biotope and habitat clag&iation in this study was primarily motivated by the identification
of benthic community types, other habitat mapping projects have concentrated on the collation of
comprehensive physical datasets in order to predict biological distribution. The HABMj&EX, pvhich
was conducted to produce biotope maps of the Southern Irish Sea, combedithent, bathymetry,
wave and tidal stressemperature, salinity and light attenuatiotiata and used predictive modellirig
create biotope maps, based on the relatiips identified between biological communities and these
environmental variablegRobinson et al., 2007Yhe MESH and UKSeaMap 2010 projects also relied on
significant input of physical data for the mapping of seabed habitats. These projects bothiédiethté
distribution of level 3 and level 4 habitats (main habitats and biotope complexes) (Coltman et al., 2008,
Joint Nature GonservationCommittee, 2009. This highlights a weakness in the current study, as the

distributions of biotopes and habitats wemapped using limited physical data

4.2.2 Spatial resolution analysis

The results of the spatial resolution analysis indicated the usefulness of interpolsgtareen
stations sampled on & km grid forthe prediction of community, biotope, andbroader habitat
distributions. Different community types existed among stations that were sampled at less than 5 km
apart from eachother, which indicated that interpolation between stations sampled on the 5 km grid

might not be appropriate for predicting the dibution of community types.As only one person
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conducted the photo analysis for each of the stations sampled at < 5 knpetfoeption ofthe photo
analyst would not have been a factor in the identification of different community types among these
stations. Stations on the 5 km grid were analyzed by different analysts than those which were sampled
at < 5km. While, for most areasdifferences in community type and biotogdeetween the gouped
stations and the nearediroad survey statios S NE O 2 y & IA iRSIEf RNt €o lddknowledge the
possibility that the perceptions of different photo analysts could create artefacts in the community
analysis At East Douglas, for example, the biggest differences in the community composition between
the grouped fations and the nearest survey station were based on differences in the abundance of
Glycymerid YR G KS 200dzNNBYy OS 2F aDI a0 NRLI2R dfskdpeblé | G 0
unid£ in the grouped stationsaand not in the neighboring statiooould reflect the inability of the
analyststo achieve the same taxonomic resolution during the image analysis. In addalgoymeris
wastypically buried with only thenarginof the shellvisible at the sediment surfac®ifferencesn the

ability to detectthis species could have influenced the abundance recordesidifferences did exist at

the community and biotope level, but not at the broad habitat level, it is likely that the level of spatial
resolution achieved by sampling at 5 km is appropriatarfterpolation at the broadr habitat leve] but

not at the biotope or community leveHowever, with respect to the limited input of physical data to
identify these habitat types, it is important that the interpolation of habitat distribution is suppleetnt
with remotely-sensed or otherwise collected physical daia verify that the method of interpolation

was valid FosterSmithet al., 2007).This is particularly important with respect to the maps generated
here as not all survey stations had been amatl; and thus large areas of the seabed were interpolated
between the stations with available data. Predicting the distribution of biotopes and specific
community typeswill require more sampling at a scatsk than 5 km to identify aappropriate scaldor

interpolation.
4.3 Distribution of fishing effot and its influence on community structure
4.3.1Suscetibility of communities, biotopes, and broader habitats to fishing disturbance

Commercially targeted specieBecten maximusAequipecten opercularisand Nephrops
norvegicusdid not occur in every community, biotope, and broad habitat, yet ee@mmunity and
habitat group wasubjected tosome degree of fishing activitpom 20082010 Significant differences in
the level of fishing activity were ideified for groups containing commercially targeted species, and the
distribution of groups with significantly higher fishing effort corresponded closely with the distribution

of known fishing groundsMackie, 1990 Kaiser et al., 2008Among the biotopes ompared with
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ANOVADiotopes 16 and 13vere characterized by the highest fishing effort, which was significantly
higher than for sensitive biotopes 1 and 11, but not for biotope A2 biotope 12 representesix sites
identified as maerl habitats within thLaxey Bay and Ramsey Bay fishing grquhés highlighted the

heightened vulnerability of maerl habitats to fishing disturbance in these areas.
4.3.2Influenceof fishingon community structure

Fishing effort was identified as an explanatory variablecbmmunity composition in only a few
of the communities, biotopes, and broad habitatfhe consistently higher average abundance of
Ophiura albidaat sites with higher fishing effort agreedvith the work of Kaiser et al. (20Q0)hich
compared benthic ammunities in areas which had been subjected to high levels of fishing activity with
areas characterized by low fishing activity over a 10 year period around the Isle of Man. Lightly fished
areas were characterizelly larger, sessile epifaunghereas a higtbiomass of brittlestars occurred in
heavily fished areas. The authors suggested that seimdd organisms could be less susceptible to
damage than larger sessile biota, which would explain their dominance in areas of greater fishing
disturbance. Interaingly, in the current studyemergent epifaunaspecieghat were listed among the
top taxa contributing to the dissimilarity between areas of high and low fishing effort occurred in higher
average abundances at sites characterized by high fishing effiogise included the bryozodbellaria
sp., the soficoral Alcyonium digitatumand in one case the bryozodfiustrafoliacea This contrasts
with other works which have identified a negative influence of fishing effort on the biomass of emergent
epifauna Kaiser et al., 2000, Veale et al., 2000, Lambert et al., 2011). The commercially targeted
Aequipecten operculariglso occurred consistently at higher abundances, along with these emergent
species, in areas with high fishing effort. The occurrence of theeig scallop in areas with a greater
abundance of emergent epifauna could reflect a preference of the scallop for higher quality habitats,
which subsequently draws fishing effort to these areas. While the overall effort at thesewates
greater, the fising grounds in which they occur might be subjected to only a brief duration of intense
fishing activity,as the fleet generally fishes grounds sequentially (Brand & Prudden, 1997). This would
allow for some degree of recovery in the benthic epifauna (Vetdd., 2000), and thus why abundance
of these taxa could have bedmgher in these areas. The higher abundance of the burrowing anemone
Cerianthus lloydat sites with higher fishing effort agrees with the work of Collie e{200®) in which
burrowing anemones were identified with a greater prevalence in gravel sediments disturbed by scallop
dredging in comparison with undisturbed sites. The authors suggested that this related to the ability of

burrowing anemones to retract beneath the surface to avdiisturbance. The anemon8agartia
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troglodyteswas only present in sites characterized by low fishing efforhuddy sediments to the west

of the island. The interaction of mobile fishing gear with muddy sediments can decrease the structural
complexity @ the habitat by collapsing faunal burrows aadhergent tubes (Watling and Norse, 1998).

By decreasing the quality of the habitat, fishing activity might have exclGagartiafrom the heavily

fished areas.
4.4 Features of conservation concern and nagement recommendations

4.4 .1Biological designations

Four main biological features of conservation concern were identifiethe Manx territorial
watersduring the photo analysisThese were theanemoneEdwardsiasp, which could represent the
UK BAP nority speciesEdwardsia timidamaerl, horse musselglodiolus modiolusandthe ross worm
Sabellaria spinulosahe latter three contribute to habitat structural complexiyd correspond with
habitat conservation designations, which are discussed beldwe burrowing anemondcdwardsia
timida is listed as a UK BAP priority species for its rarity in British waters and its decline in abundance by
50% or more since 1983 (JNCC, 2018Vhile theidentification of Edwardsiasp. asEdwardsia timida
requires exprt confirmation, it is important to note the wide distribution &dwardsiasp. around the
Isle of Man. Stations with the highest abundances occurred at stationddtheast of the Point of Ayre,
at station 83, which occurred within the Port Erin closeda, and station 88, west of Langness. With
respect to the vulnerability of thesEdwardsiad K2 G a L2 Gaé¢ (G2 FTA&AKAY3I RAAaGdzND
of Aequipecten opercularend/or Pecten maximusccurred at these stations in comparison with other
areas.The susceptibility to disturbance could additionally be mitigated by the exclusion of fishing in the
Port Erin closed area and through the implementation of tii@ine nature reserve at Ramsey B&y
which the proposed conservation zone would incorporatation 69 and possibly station 114, which
both supportEdwardsia(Gell & Hanley, 2010tation 88would remain vulnerable to fishing activity

without additional measures taken to avoid fishing in this area.

4.4.2Habitat designations

The biotope and twad habitat classifications corresponded with two Annex | habitats listed
dzy RSNJ G4 KS 9/ 1 loAlGlrda 5ANBOGAGSST dal yRolyla @KAOF
GNBESTa¢ D ¢RT IAIYROH /N EXEG A Y a IWhile soad sanSyNdabitaisifel  dzy O S|
into the appropriate depth range defined for this habitat (<20 m), the topography of the seabed could

not be deciphered from photo analysis alone, and thus the distribution of sandb@adds further
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Ay @Said Al G & Faréspoyagddnith the clasblfications for circalittoral and infralittoral rock
habitatsidentified close to the southern coast of the island at stations 84, 86, and 88, as well as several
stations further to the south and directly north of the island, neae 1.2 nautical mile boundariRocky

reefs or, in general, habitats with hard substrata are important in that their structural complexity
LINE ARSE F2NJ GKS | aa20ALGA2y 2F RAOGSNES SLIATIE dzyl
organisms to emergéanforms. These habitats, including the associated epifaunal components, also
provide food and places of refuge for species of commercial importélremmbert et al., 2011 5callop

spat has been observed on emergent hydroids and bryozoans, which inditatieshé integrity of
emergent epifauna could have important benefits for fisheries (Lambert et al.,, 2011). Encrusting
sponges, topshells, the soft coraAlcyonium digitatum,and various hydoids and byrozoansvere
among the taxa observed in some of thesky habitats around the Isle of Maiihe infralittoral
bedrock habitatat station 86supported high amounts of algae among whitte tfaunal assemblage
occurred.The abundances ofequipecten opercularignd Pecten maximuat stationscorresponding

with these rocky habitatsvere low in comparison with other areagnd most of theareas covered by
circalittoral rock habitatsvere characterized by lowshing effort In contrast,the infralittoral rock
habitat at station 86 (biotope 4) was associated withigher degree of fishing , whiadorresponded

with the effort at the Port St. Mary Inshore fishing ground, although there were no scallops recorded at
station 86(Kaiser et al., 2008)Asscallop dredging has been shown to limit the maximum size and total
biomass of emergent epifauna on hard substrata, efforts should be made to avoid fishihgse
habitats (Lambert et al, 2011Most of these rocky stations sead to occur away from core fishing
grounds and ha relatively low scallop densities, thuayerting fishing efforts fom these areas could
potentially be implemented with limited displacement of effort to other areas. Further investigation into
the extent of the infralittoral rockhabitat near thePort St. Mary Inshoréshing ground should be mad

to make more informed decisions about the distribution of fishing activity allowed in that area.

The classification for théModiolusmodiolusbed at station 23 orrespnded with both the listing
of @ NB S T & AnnedzyaRdSieJUK BAP priority habitatModiolusbed€. This bed was identified
south of Douglas and supportexd diversity of sponges, the soft cordlcyonium digitatum hydroids,
top-shells, and queen scallggsmong other taxaModiolusbeds have high benthic productivity and, like
rockyreefs, they may provide food and habitat for species of commercial importance (Rees, 2009). The
F LILINBLINA | 6SySaa 2F GKS clitd misselded atzsatdy 28 @addtd8fas 6 A K

this depends on factors such as the turbidity of the emwinent, the degree to which faeces and
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pseudofaeces build up in the bed, the extent of the mussels across the substratum, and the height of the

reef, according to Holt et al. (1998). No othidodiolusbeds were identifiedluringthe photo analysis,

howeve a rocky area to the southeast at station 211 supporfiéodioluswhich, along with the rocky

substratum, seemed suppohigh numbers of the soft cor@llcyonium digitatumFurther investigation

into the abundance and extent dflodiolusin this area is nexssary. Thélodiolusreef known to occur

off the Point of Ayre was not revealed by the photo analysis, althddgdioluswas recorded at station

71, which corresponded with the area surveyed during previous work which examined the extent of the

reef (Hinzet al., 2008) Modiolusbeds are vulnerable to damage by fishing activity as towed gear can

damage both the mussels aritle associated epifauna, thereby degrading the quality of the habitat

(Rees, 2000 Modiolusbeds alsa@xhibitveryslow recovery rategHolt et al., 1998)TheModiolusbed at

station 23 is potentially vulnerable to damage by fishing activity as Bettuipecten operculariand

Pecten maximusgargeted by fisheriesvere recorded at this station. In addition, medium fishing effort

was recoded in the area adjacent to this station. Thus, the extent of Madiolus habitat should be

investigated further in this area and efforts to prevent damage by fishing activity should be made.
Sabellaria spinuloseeefs are designated as OSPAR priorditats and are listed under Annéx

of the EC Habitats Directive. In additi@abellariareefs on sublittoral rock are listed as UK BAP habitats.

Sabellaria spinulosaas identified in high abundances at stations 205 and 219 to the south of the island.

These stations were classified as sand habitats, rather than biogenic reef habitats, Salibkaria

occurred in dispersed clumps over the sediment surfa&c& A £ S G KS GSNY GaNBSTE

applied in this casethe matrix of tubes provided a caa element to the substratuniikely widening

the range of fauna that could become establisi€bnnor et al., 2004 Like Modiolusbeds, Sabellaria

reefs are vulnerable to damage by heavy fishing gear and are likely to exhibit slow recovery rates (Holt

et al., 1998). While stations 205 and 219 occurred in an area characterized by low fishing activity, these

stations supported a high abundance Akquipecten operculariand a low abundance oPecten

maximus which makeghe area potentially vulnerable todhing activity. Measures should therefore be

taken to prevent the use of mobile fishing gear in this ategreserve he structural complexity in the

habitat.

Thirteen stations located along the east coast of the island were classified as maertdiabita
Maerl habitatsdevelop as a result of the fragmentation of coralline red algée maerl thalli which may
accumulate to form beds. These maerl thalli often have a branching structure, which adds to the
structural complexity of the habitat. Maerl bedse therefore capable of supporting high biodiversity

are have been recognized a$K biodiversity action plapriority habitats and OSPAR priority habitats
87
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(Birkett et al., 1998)Two of the maerl forming specieBhymatholithon calcareurand Liothothamnium
coralloidesare listed under Annex V of the EC Habitats Directive and are also listed as UK biodiversity
action planpriority speciesThe specie®hymatholithon calcareuwas identified as the maerl forming
species at survey stations along the eaststa# the Isle of Man, in accordance with the most suitable
biotope matches for these stations. Further confirmation of the identification of this species is
necessary. In addition to supporting a high diversity of spesteslies carried out in maerl hahts in
Scotlandhaverevealed a preference by juvenile queen scallops for pristine live maerl habitats as nursery
grounds, in comparison with dead maerl, rock, seagrass, sand, and gravel habitats (Kamenos et al.,
2004) One of the benefits of the mae2t G KS &O0F ff2LJA Aa NBTFTdzAS FTNRBY LINJ
complex structure. Scallop dredging is detrimental to maerl habitats as heavy gear may directly damage
the beds and as burial by sediments resuspended by demersal gear can prevefiblig reaching the
surface layer of slowrowing algae necessary for maintaining good status of the maerl(Hat
Spencer & Moore, 20005callops species tended to occur with relatively low abundances in maerl
habitats, with the exception of station 23 at whiqueen scallops had an intermediate abundarfasl,

a high proportion of the seabed represented by biotope 12 at Laxey and Ramsey Bay was affected by
medium fishing effort, as was the area adjacent to station 23. Based aoctherence of maerl habitat

at Ramsey Bay, it is important that the zonation and/or the activities allowed within the marine nature
reserve proposed for the area do not render the maerl habitats susceptible to further disturbance,
particularly with respect to stations 403, 404, a#@b which had mostly live maewWith respect to tle

higher level of fishing activity recorded at Laxey and adjacent to station 23, efforts should be made to
preserve the maerl habitats in these areasd to divertfishing activity fromthe other maerl haitats
identified along the east coast.

Other UK BAP habitats corresponding with the classifications for Isle of Man habitats were
GadzodARIf &lyRa FyR 3INI O3St&aés sKAOK 6SNB NBtIGAQD
which corresponded withhte muddy habitats to the west of the island and also with two stations to the
Y2NIKSIFald 2F GKS A&dS LR 0O Kiltayr yeS 12800 doNd MNG S0L32RBSR SR 6 A |
dominated habitat classifications, heweri KS | LILIX A Olsweptfch f ¥ S8 & abia REdzS A (A
and could not be determined from photo analysis alpttaus further assessment igecessary.The
distribution of habitats with biogenic structural components appeared to be limited, thus closing off
smaller areas of the seabed fraiishing activity could help to preserve these sensitive habitats. Around
the Isle of Man, muds and sands and gravels are more widespread and deciding on where, and at what

scale to designate closed areas to preserve the integrity of these habitats mighbe practical, or
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necessary. Additionally, large closures could result in the displacement of fishing effort to previously
undisturbed areas with pristine habitat (Kaiser, 2005). One method which could be employed to manage
the impact of fisheries on ttee widespread habitats is through a system of individual habitat quotas, as
described byHolland andSchnier(2006).The habitat quota system is based on the amount of habitat
AYLI OGa FEft286SR SAGKAY | FTAAKSNE O rtKtdrgetkieva bl | G

average habitat quality. The stock is distributed among fishers as allowable habitat impact units (HIU).

As fishing activities are more damaging in pristine habitats, a larger amount of the individual habitat
guota would be used for figng in these areas, thus the system encourages fishing in areas which have
previously been fishednstead of in undisturbed areadlabitat quotas could be implemented for
different habitat types, depending on the area covered d&yd the sensitivityof each.To implement a
system of IHQs at the Isle of Manpre refined methods of interpolation or predictive modelling should

be implemented in the future to predict habitat distributioim order to develop a more accurate
FOO02dzyit 2F ( KSThiKwoold fecessitaté 2 ligle@dr &nput of physical data.is
recommended that a system of IHQs is implemented at the broader habitat (bv@hd and main
habitats, or biotope complexes). The broader habitat level is ecologically relevant and can be more
accurately applied to identify distinct habitat types than at the biotope level, at which classifications are

assigned with mor@hysical and biologicabecificity(Connoret al., 2006).
5. CONCLUSIONS

Analysis of the community data revealed the occooe ofa variety of benthic communities
and habitats in the Manx territorial sea. Classification of these communities has allowed for the
distribution of biotopes and broad habitats which correspond with conservation designations to be
mapped and comparedvith the distribution of three years offishing effort as well as with the
occurrence ofthe commercially targeted speciedn addition, the distribution of individual taxa of
conservation interest, includingdwardsissp., Sabellaria spinulosa, Modiolasodiolus,and maerlwere
mapped in relation to fishing efforand compared with the distribution of commercially targeted
species.In this way, areas of conflict between fisheries and conservation interest were identified.
Particular focus was orhe interaction of fishing effort with habitats with biogenic structural
componentsor taxa which contribute to the structural complexity of the habjtas$ these support high
biodiversityand may be important habitats for commercially targeted specisdditionaly, they are
known to beparticularly sensitived damage by mobile fishing geand are more limited in distribution

in comparison with subtidal sands, gravel, and deep mud habitktsvas found that not all benthic
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communities, biotopes, and broader Ihigats identified were equally susceptible fishing disturbance

in Manx watersand, in some, fishing was identified as an explanatory variable for community
composition. Aigh level of fishing activity was associated with the infralittoral rock halutattified in
proximity to the Port St. Mary Inshore fishing grosnadhich warrants further investigation into the
extent of the rocky habitatvhereby the distribution of fishing activity can be managed accordingly.
While fishing effort was mainly low icircalittoral rocky habitats, thesareasare also important for
supporting biodivesity and efforts to avoid disturbance in these areas should be madditionally,
maerlhabitats at Laxey and Ramsey Bay, in particular, were affected by medium lefistsngf effort.
While the designation of the marine nature reserve at Ramsey Bay could eliminate ditingance to

the maerl habitats thereadditional efforts will be required to preserve the maerl habitats at Laxey and
the otherswhich occuralong he east coast. Recommendatiohave been maddo determine the
extent of theModiolusbed at station 23south of Douglasand to divert fishingrbm this area as an

area of medium fishing activity adjacent to the bed highlighted its vulnerabilititile Sabellaria
spinulosadid not form dense reefs at the two stations to the south of the island where this species was
highly abundant, the tubes of the worm added structural complexity to the otherwise sandy habitat,
which also supported high densities ofetlqueen scallop. Thus it has been recommended that fishing
efforts are also diverted from this area to preserve the habitat complexyrtherconfirmation of the
occurrence ofEdwardsia timidds necessanas Edwardsiasp. was widely distributedroundthe island
andis potentially vulnerable to fishing activity. Y I RRAGA2Y X (GKS RASnidmhks dzi A 2 v
that are slightly covered by seawater allthe tin& | YR G KS | LILIX A Ol o &ifleA G & 2 7F
swept channdl , for a macrophy&-dominated community to the west of the islandieed to be
confirmed, as theseould not be determined through the photo analyster more widespread hétats

that were listed as UK BAP habitateluding subtidal sands argtaves and deep muds, a systen of
Individual Habitat Quotas could be implemented to maintain an appropriate level of habitat quality.
Implementation at the level of broader habitat was recommended, as accurate identification of broader
habitats is less subjective than at the biotopgél, which requires distinction between community types
and more specific habitat description3.he use of this method for the management of habitat quality,
however, would require more refined metks of interpolation and a more adequate input of phgsic

data, whereby the habitat stock could lhesessed more accurately

While the maps that were generated are useful for identifying the location of features of
conservation concerrand areas with differenttommunity andhabitat types the accuracy of the

biotope classifications and the broader habitat classifications was hindered b{intited input of
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physical data. More detailed information about the substratandthe energy of the environment was
necessary for distinguishing betweeeveralbroader haitats, and thus hybrids between the most
suitable broader habitats were applied in some cagesthe benthic communities were classified using
the top-down classification scheme based on best estimates of the substratum and the most
appropriate depth catgories, future work should reassess the appropriateness of these classifications
and refine them with a more comprehensive input of physical dataas identified that interpolation
between stations surveyed at 5 km apart was appropriate only forpiegliction of broader habitat
distributions. Thus, predicting the distribution of biotopes or community types may requinere
sampling at a smaller scale or the use of predictivedeling. An effective predictive model could be
generated by relating an ey of physical parameters to the community types that were identified here.
While the method of interpolation useih this studyseemed appropriate at the broad habitat level, the
interpolatedmaps must be used cautioushs thepredicted distributions bthe habitats ininterpolated

areas should be ¢opared with real physical data for validation of the method of interpolatibimis is
particularly important with respect to the maps generated here as not all survey stations had been

analyzed, and thus lge areas of the seabed were interpolated between points with available data.

91



6. REFERENCES

Birkett, D.A, Maggs,C.A & Dring M.J. 1998. Maerl (volumeV). An overview of dynamic and sensitivity
characteristics for conservation managemaftmarine SACs. ScottisAssociation for Marine Science.
(UK Marine SACs Projegip.116.

Bradshaw C, Veale L. Q, Hill A. S& Brand A. R (200)). The effect of scallop dredging on Irish Sea
benthos: experiments using a closed ardgdrobiologia465:129¢138.

Brand, A.R. &rudden, K.L. (1997). The Isle of Man scallop and queen fisheries: past, present and future.
Port Erin marine Laboratory, University of Liverpool (Report to the Isle of Man Department of
Agriculture, Fisheries and Forestry).

Clarke, K.R. & Gorley, R.N. (2006). PRIMBBse6Manual/TutorialPRIMEHE: Plymouth, UK.

Clarke, K.R. & Warwick, R.M. (20@hange in marine communities: An approach to statistical analysis
and interpretation,Znd Edition. PRIMERE: Plymouth, UK.

Qollie, J.S., Hall, S.J., Kaiser, M.J. & Poiner(20R(a). A quantitative analysis of fishing impacts on
sheltsea benthosJournal ofAnimal Ecology69: 785;798.

Collie, J. S., Escanero, G&Aalentine, P. C. (2000b). Photographic evaluatiomefimpacts of bottom
fishing on benthic epifaunaCES Journal of Marine Scierigg 98¢1001.

Coltman, N., Golding, N., & Verling, E. (2008). Developing a broadscale predictive EUNIS habitat map for
the MESH study area. MESH EUNIS model.doc Versiqp215

Connor, D. (2006). EUNIS marine habitat classification: Application, testing and improvement. TG4
EUNIS application2.doc. pp1-16.

Connor, D.W., Gillland, P.M., Golding, N, Robinson, P.,Todd, D., & Verling, E.UREMap: the
mapping & seabed and water column features of UK sehmnt Nature Conservation Committee,
Peterborough.

DEFRA (2002%afeguarding our seas : a strategy for the conservation and sustainable development of
our marine environmentpp. 82.

Douvere, F. & Ehle€.(2009). New perspectives on sea use management: Initial findings from European
experience with marine spatial planninfpurnal of Environmental Managemef0: 77¢88.

Gell, F.R., & Hanley, (2010. Developing a Marine Nature Reserve for Ramsey. Suyn@amsultation
Document. Department of Environment, Food and Agricultute,dEMan Governmenipp. 11

HallSpencer, J.M. & Moore, P.G. (2008¢allop dredging has profound, letegm impacts on maerl
habitats.ICES Journal of Marine Scieride 1407¢ 1415

Hinz, H., Murray, L.3Gell, F., Hanley, L., Horton, N., Whiteley, H., & Kaiser, M.J. (2010). Seabed habitats
around the Isle of Man. Fisheries & Conservation report22, Bangor University. pp.29

92



Hinz, H., Murray, L. & Kaiser, M.J. (2008e-S@hnsonar survey of the Horse musséflqdiolus
modiolug beds off the Point of Ayre (August 2008). Fisheries & Conservatomnt rilo. 4, Bangor
University. pp. 19

Holland, D.S. & Schnier, K.E. (20@8dtecting marine biodiversity: a comparison oflividual habitat
guotas and marine protected area€anadianJournalof Fisherieand AquaticSciencesf3(7): 1481
1495

Holt, T.J. ReesE.l.,Hawkins S.J.& Seed R.(1998. Biogenic Reefs (volume 1X). An overview of dynamic
and sensitivity charactestics for conservation management of marine SACs. Scottish Assodatio
Marine Science (UK Marit8ACs Projectpp. 170.

Joint Nature Conservation Committee (2009). UKSeaMap 2010: Project desciigk®eaMap 2010:
Version 1.1pp. 6.

Kaiser, M.J (2005. Are marine protected areas a red herring or fisheries panacea?
CanadianJournalof Fisherieand AquaticSciences62: 11941199.

Kaiser, M.J., Clarke, K.R., Hinz, Histéx, M.C.V., Somerfield, P.J Karakassis, |. (2006). Global analysis
of response and recovery of benthic biota to fishingrine Ecology Progress Serigk]: £14.

Kaiser, M.J., Collig,S., Hall, S.J., Jennings, o&er, I.R. (2002). Maodification of marine habitats by
trawling activities: prognosis and solutiomdshand Fisherigs3: 114136.

Kaiser, M.J., Murray, L., Hinz, H. & McLay, A. (2008) Isle of Man sustainable fisheries strategy. Fisheries &
Conservation rgort No. 1, Bangor Universityppl11.

Kaiser, M. J., Ramsay, K., RichardsonA.C Spence, F. B, Brand, A. R.(2000. Chronic fishing
disturbance has changed shelf seanthic community structureJournal of Animal Ecolog§9: 494
503.

Kamenos, N. A., Moore, P.G. & F&kencer, J.M. (2004). Nurseagea function of maerl grounds for
juvenile queenscallopsAequipecten operculariand other invertebratesMarine Ecology Progress
Series274: 183189.

Lambert, G.1., Jennings, S., Kaiser, M.J., Hinz, H., & Hiddink, J.G.@R@ahfijicationand prediction of
the impact offishing on epifaunal commuties. Marine Ecology Progress Serié30: 7186.

Mackie, A.S.Y{1990. Offshore lenthic communities of the Irish S+ @ Ly Y h Q/ Ph¢ fishNE CP.
Sea: An Environment&eview. Part 1. Nature Cservation. Liverpool Universityress, Liverpoohp.
169218.

Marine Stewardship Council (2010). MSC Fishery Standard: Principles & Criteria and Criteria for
Sustainable Fishing. pp. 8

Murray, L.G., Hinz, H. & Kaiser, M.J. (2009). Marine fisheries research report to DAFF 2007/2008.
Fisheries & Conseation report No. 7, Bangor University. pp.67.

93



PeresNeto, P.R. (1999). How many statistical tests are too many? The problem of conducting multiple
ecological inferences revisiteMarine Ecology Progress SeriEst: 303306.

Rees, I. (2009) AssessmentModiolus modioludbeds in the OSPAR area INCC/OSPAR Comnpgsion.
22.

Robinson K., Ramsay K., Wilson J., Mag A S | X 2 KSSf $iNdEnbaun®C., VamQ. S A Ny .
LandeghemK., McBrea, F.& Mitchell, N. (2007). HABMAMabitat Mapping for consertian and

managenent of the southern Irish Se&®eport to the Welsh European Fundingfi€d. CCW Science

Report NumbeB10. Countryside Council for Wales, Bangpr.233plus appendices.

Veale,L.O., Hill, A.S., Hawkins, S.Bt&nd, A.R. (2000). Effeaté longterm physical disturbance by
commercial scallop fishing on subtidal epifaunal assemblages and habatme Biology137: 325
337.

Watling, L..& Norse, E. A(1998). Disturbance of the seabed by mobile fishing gear: a comparison to
forest cleacutting. Conservation Biologyl2: 118@1197.

Widdicombe, SAusten, M.C., Kendall, M.A., Olsgard, F., Schaanning, M.T., Dashfield, S.ldh&m\ee
H.R. (2004. Importance of bioturbators for biodiversitynaintenance: indirect effects of fishing
disturbance.Marine Ecology Progress Seyi2g5:110.

Electronic sources

/| ®. | 2Ny S OHAMMU ® aLatsS 2 F aly CAaAaKAY3
<http://www.cbhorne.com/isleofman.php > [Accessed 15 May, 2011]

Connor, D.W., Allen, J.H., Golding, N., Howell, Kiéberknecht, L.M., Northen, K.O., & Reker, J.B.
(2004). The Marine Habitat Classification for Britain and Ireland Version 04.05 JNCC, Peterborough. ISBN
1 861 07561 &internet version). [Online] Available atwww.jncc.gov.uk/MarineHabitatClassificatmn
[Accessed 1 June, 2011]

FosterSmith, R., ConnpD. & Davies, J. (2007). Whathabitat mapping? INMESH Guide to Habitat
Mapping, MESH Project, 2007 JNCC, Peterborough. [Online]  Available at:
<http://www.searchmesh.net/default.aspx?page=1900Accessed 20 September, 2011]

Joint Nature Conservation Committée.daly dBioScribeA Biotope Decision Support Tdoé w2yt Ay S8
Available at < http://jncc.defra.gov.uk/pager76> [AccessedbIMay, 2011]

Joint Nature Conservation Committee (2@Lorrelation Table showing Relationships between Marine
Habitat Classifications (2004 and 2007 versions) and Habitats Listed for Protgotitine]Available at
<http://jncc.defra.gov.uk/pdf/EUNISCorrelation_200711_20101206v2.pdf [Accessed 11 August,
2011]

Joint Nature Conservation Committee (hdl.® G9! b L { [ £ a8aAFAOF GA2Y DE
<http://jncc.defra.gov.uk/page3365>[Accessed 15 May, 2011]

94


http://www.jncc.gov.uk/MarineHabitatClassification

Joint Nature Conservation Committee (20). UK priority species pages/ersion 2 Edwardsia timida
[Online] Available at <http:// jncc.defra.gov.uk/speciepages/2237.pdf [Accessed19 September,
2011]

Personal communication
Gell, F. (2011MEP Masters Project Discussifiamail] (Personatommunication, 7 June, 2011).

Murray, L. (2011)MEP Masters Project Discussifeonversation] (Personal communication, 13 May
2011).

95



7. APPENDICES

7.1 Detailed methodology for biotope classification

7.1.1 Narrowing down the potential habitat matbes for biotope classification

7.1.1.1Substratum

As differences in the physical nature of the substratum are important for differentiating between

habitat typesthe images for each station identified in a given SIMP&O&p were revisitedto ensure

that the terminology used to describe the substratum was consistent for all stations and was also
consistent with the terminology and scale used by the habitat classificfftiwrscale see Connor et al.,
2004).Potential habitat matches were immediately limS R G 2 G KS 0 N IARI GRING X G INR2O
GAYFNIEAGG2NIE NROl€¢ F2N O02YYdzyAdASa oKAOK 200dzNN
on rocky orstony sediments, theranges in sediment diameter werestimated and categorized

according to he sediment size classes defined by the classification scheme, which ranged from mud to
boulders. A grid was overlaid, initially, to approxim#ite sizes of sines in different categories at the

scale of the survey images, to be able to determine the piié fit of habitats which include stony

sediments. For groups which occurred on finer sediments, the mean and median grain sizes for each
station, derived from sediment particle size analysis, helped to narrow down potential habitat matches
according tothe ranges in sediment size described in the classification forssditment habitats.

Specifically, grain sia@as used to distinguish between coarse sands and fine sands, which occur in
RATFSNBY (G & DesarigtionK bf ayvaiti lsize dakso helpen distinguish between mud and

medium to fine sand habitals ¢ KA OK I f 42 2 OO0dzZNNBE R Madium $ands Fe€eNB y i &
AyOf dzZRSR Ay (GKS RSAONALIIAZ2ZYya&a 2F Y2NB (KIy 2yS a4yl
consideration for groups @tirring on medium sanddn this way, potential habitat matches were

narrowed down according to the most appropriate fit with the substratum.

7.1.1.2Marine biological zone

The occurrenceand the characteristicef maerl and algaewhich were not include in the community
analysis, were also examined in further detail during theexamination of the still images for each
community group. The presence and type of algae was important for determining the most appropriate
marine biological zone (infralittotavs. circalittoral) as the distribution of kelp is limited to the

infralittoral zone, while sparse foliose algae may occur in the upper circalittoral zone (Connor et al.,
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2004).2 KAfS (GKS ONRIFIR KFIoAlGlFdGa o0ftS@St 20P¢ a@FENR B

distinguished based on the occurrence of kelp in a community group, rocky main hdlatatis3)are
distinguished from one another based on the energy of the environment. As no information was
available on the wave exposure or the strengthtidal streams at the survey stations, the listro&in

rock habitatscould not be narrowed dowifurther and each wagxamined for potential matchewith

the habitat of the SIMPROF community softsediment habitats, the presence of algae and/or maerl

in a communityallowed for the potential habitat matches to be narrowed down to the biotope complex

level(level 4).

Depth was also used to narrow down the potential habitat matches according to the most appropriate
marine biological zone. The statiocisaracterized by eacBIMPROBroup werelocated on an admiralty
chart and the depth range was estimated and recorded for gheup. The depth range gave some
indication ofwhether the SIMPROF community should be compared with infralittoral or circallttora
habitats as the upper boundaries of thralittoral zone are+1 to 0 mMLWSand for the circalittoral

zone are-5 to -20 m (Connor et al., 2004)However, as the ranges often overlapped between
infralittoral and circalittoral habitats, depth was onlgeful when agroupoccurred in particularly deep

waters and infralittoral habitats could be disregarded with confidence.

7.1.2Data collation for comparison of Isle of Man community data with core biotope records

The bological comparative tables which @mnpany theMarine Habitat Classificatiofor Britain and
IrelandVersion 04.0%n the JNCC website were usidmake objective comparisortsetween the Isle

of Man communities and the communities which characterized the defined biotdpesbological daa
presented in the comparativeables represent the core records used to characterize each biotope, and
only species which occur in more than 20% of the records for a given biotope diictape are
included (Connor et al., 2004jo compare this data witthe Isle of Man data, littoral habitats were first
excluded from the comparative dataset and only the biological data for the remaining biotopes and sub
biotopes were included, as this was the target resolution for classifying the Isle of Man communities
Taxa that were not included in the Isle of Man community analysis were also excluded from the
comparative dataset, as these tgxgith no counterpart in the Isle of Man datasetrere not useful for
making meaningful comparisons between the communitiBge data in the comparative tables were
then merged, where necessary, to match the taxonomic resolution achieved for the Isle of Man

community dataand consistency in nomenclature was determined prior to collation of the data&sts.
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the abundance data wereepresented by % prevalence in the comparative dataset and it was necessary
to merge abundances to the appropriate taxonomic resolution, the abundance data were converted to
presence/absence data, as % prevalence could not be merged. For each of thiéeididale of Man
community groups, the presence/absence data faxa which occurred at the stations included a
group were combined. The comparative data and the Isle of Man community data were then collated
for analysis using PRIMER whereby aresemblance matrix based on Br&urtis similaritybetween

the community goups and the defined biotopesas generated

7.1.3 Comparison of SIMPROF communities with biotope descriptions

The suitability of the substratum and depth band was considered fisstha classification system is
primarily based on the physical attributes of a habitat. If there was uncertainty with respect to the fit of
the physical description, the physical comparative tables which accompany the classification on the
JNCC website werexamined. These tables include information on the occurrence of a given biotope in
different depth bands as well as more detailed information about the substratum. With respect to the
latter, this includes the average percentage of sediments from diftesize categories that occur within

the habitat (Connor et al., 2004). The community description provided for each biotope was compared
with the list of taxa identified by the SIMPER analysis for the community in question, or the most
dominant taxa recordd for community groups that were represented by only one station. The relative
abundances of the taxa within a community group were compared to the biotope description with
reference to the SIMPER output and the raw abundance data recorded during the ahalysis. The
general nature of the community within the habitat was determined and compared with the biotope
description based on the rexamination of the survey images. Mention of the most dominant taxa in
the Isle of Man communities in the biotope si@iption was important for identifying fitting community
descriptions. When the physical habitat description seemed fitting, thete was a question of
biological fit after comparisons with the community descriptitre list of SIMPER species, or th &f
dominant taxa, was entered into the biotope decision supgod! BioScribeavailable from the JNCC
website. This software has been developed to assist in making objective decisions when classifying
communities according to the tine Habitat Clagstation for Britain and IrelandJoint Nature
Conservation Committee, n.gd.aA list of potential habitat/biotope matches is returned based on the
input of a list of characterizing species and the percentage prevalence of each input spbksied fer

each habitat. As the list generated BioScribancludes of all of the habitats and biotopes containing

one or more of the input taxa, this tool was used as a secondary method of community comparison only
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when the potential biotope matches had been sfgEintly narrowed down.BioScribeprovided
information about the presence or absence and the relative importance of the SIMPER taxa, or
dominant taxa, in the potential biotope matches. This was useful information which could not be

deciphered from the Bra€urtis similarity with the core biotope records.
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7.2 Station mean fishing effort used for ANOVA

Table 1 Mean fishing effort at survey stations corresponding with benthic communities, biotopes, and broad hatstdifed in Manx territorial waters.
Mean fishing effrt for each station correspondedith the mean fishing effort recorded within a 2 km buffer zone surrounding sackeystation. Fishing
effort was measured as the total number of Vessel Monitoring System (VMS}sslatif documented for the years 2068010 These data were used to
conduct ananalysis of variance (ANOVA) to determine whether or not there were significant differences in the fishing effort amongitiesyrbiotopes,
and broader habitats. Stations \ih each group represented the replicates for comparisatandard error for the mean fishing effort is presented for each
station (SE}'Not enough replicates for inclusion in ANQVA

. . Fishing effort . . Fishirg effort Broad . Fishing effort
Community  Station (recorc?s/kmz) SE Biotope  Station (reco:gs/kmz) SE  Classification Staton (recoro?s/kmz) SE
a 39 25.688 1.948 1 62 11.985 1.165 1* 84 2.534 0.687
a 40 22.132 1.525 1 63 5.038 0.25 1* 88 2.602 0.908
a 44 38.035 1.978 1 64 5.736 0.378 2% 86 71.008 8.301
a 45 27.238 0.926 1 208 47.371 3.624 3* 23 14.43 2.508
a 46 44.214 2.679 1 211 5.836 0.524 4 30 7.652 0.657
a 48 53.68 0.97 2% 88 2.602 0.908 4 33 33.822 1.984
a 50 52.515 0.911 3* 84 2.534 0.687 4 91 1.989 0.272
a 51 63.448 1.64 4* 86 71.008 8.301 4 92 26.12 1.147
a 52 57.632 1.654 5* 23 14.43 2.508 4 93 1.055 0.08
a 53 48.237 1.253 6 4 15.084 0.485 4 95 1.498 0.31
a 54 56.129 1.456 6 5 2.082 0.295 4 120 24.803 1.524
a 55 39.901 3.286 6 6 8.524 0.709 4 400 8.511 1.656
a 102 35.993 2.026 6 7 15.073 0.797 4 401 2.355 0.509
a 203 16.979 1.609 6 11 2.696 0.37 4 402 16.87 3.183
a 222 25.363 0.962 6 20 60.947 2.703 5 4 15.084 0.485
a 227 26.834 1.372 6 27 18.982 1.176 5 5 2.082 0.295
aa 31 1.028 0.091 6 36 44,01 3.126 5 6 8.524 0.709
aa 85 12.907 2.191 6 42 20.245 2.767 5 7 15.073 0.797
aa 87 0.481 0.067 6 57 13.001 1.252 5 9 35.644 1.328
aa 89 0.424 0.047 6 67 0.095 0.026 5 11 2.696 0.37
ab 30 7.652 0.657 6 80 15.809 1.426 5 20 60.947 2.703
ab 33 33.822 1.984 6 81 45.302 1.091 5 25 38.353 1.555
ac* 94 0.98 0.062 6 82 50.235 1.428 5 26 169.322 26.907
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Tablel continued.

. . Fishing effort . . Fishing effort Broad . Fishing effort
Community  Station (recorc?s/kmz) SE  Biotope  Station (recorc?s/kmz) SE  lassification >wton (recoro?s/kmz) SE
ad 400 8.511 1.656 6 101 42.985 2.423 5 27 18.982 1.176
ad 401 2.355 0.509 6 103 37.985 2.06 5 28 56.06 3.33
ad 402 16.87 3.183 6 106 129.036 10.285 5 32 7.848 0.997
ae* 23 14.43 2.508 6 108 15.541 1.733 5 35 123.901 3.568
af 62 11.985 1.165 6 119 16.921 0.573 5 36 44.01 3.126
af 63 5.038 0.25 6 216 7.149 0.553 5 38 102.821 2.941
af 64 5.736 0.378 6 412 92.856 6.238 5 41 45.856 3.772
af 208 47.371 3.624 6 414 69.232 6.844 5 42 20.245 2.767
af 211 5.836 0.524 * 120 24.803 1.524 5 57 13.001 1.252
ag 209 14.899 1.199 8 30 7.652 0.657 5 58 19.642 1.797
ag 210 16.509 0.611 8 33 33.822 1.984 5 67 0.095 0.026
ah 221 26.738 0.953 8 91 1.989 0.272 5 76 145.423 5.615
ah 225 30.997 0.495 8 92 26.12 1.147 5 80 15.809 1.426
ah 226 20.811 1.233 8 93 1.055 0.08 5 81 45.302 1.091
ai 58 19.642 1.797 8 95 1.498 0.31 5 82 50.235 1.428
ai 59 0.47 0.084 8 400 8.511 1.656 5 83 80.833 8.776
ai 61 10.055 1.431 8 401 2.355 0.509 5 94 0.98 0.062
ai 65 72.722 3.834 8 402 16.87 3.183 5 97 107.086 5.132
ai 66 21.658 1.568 o* 79 1.398 0.45 5 98 119.691 3.833
ai 110 18.939 2.005 10 75 3.522 1.349 5 99 77.649 7.591
ai 113 0.466 0.083 10 77 0.223 0.088 5 100 73.799 6.727
aj* 116 0.069 0.024 10 78 0 0 5 101 42.985 2.423
ak* 69 0.363 0.082 11 1 13.513 0.912 5 103 37.985 2.06
al 19 42.72 6.478 11 24 2.578 0.412 5 106 129.036 10.285
al 29 19.244 1.148 11 90 7.335 1.916 5 108 15.541 1.733
al 68 0.351 0.037 11 403 33.93 2.372 5 109 51.391 5.52
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Tablel continued.

Fishing effort

Fishing effort

Broad

Fishing effort

Community  Station (records/kn) SE ~ Biotope  Station (records/knt) SE  lassification teton (records/knt) SE
al 74 13.45 2.901 11 404 2.653 1.392 5 112 1.059 0.11
am 3 46.123 1.839 11 405 32.786 5.411 5 119 16.921 0.573
am 8 18.456 1.027 12 18 3.364 0.842 5 206 25.153 1.685
am 214 25.527 1.304 12 22 61.446 2.947 5 207 73.426 3.037
am 410 52.794 4.059 12 114 16.067 2.52 5 209 14.899 1.199
an 60 5.597 0.971 12 409 42914 4.063 5 210 16.509 0.611
an 96 11.827 1.948 12 410 52.794 4.059 5 215 30.068 2.477
an 212 11.553 0.432 12 411 35.969 0 5 216 7.149 0.553
an 213 5.944 0.668 13 39 25.688 1.948 5 220 13.442 1
b* 72 0.3 0.045 13 40 22.132 1.525 5 221 26.738 0.953
c* 17 0.141 0.022 13 44 38.035 1.978 5 225 30.997 0.495
d 49 50.98 1.386 13 45 27.238 0.926 5 226 20.811 1.233
d 117 8.432 2.11 13 46 44,214 2.679 5 406 142.767 11.964
d 218 9.955 1.131 13 48 53.68 0.97 5 407 173.161 9.878
e* 86 71.008 8.301 13 49 50.98 1.386 5 408 0.764 0.371
e* 112 1.059 0.11 13 50 52.515 0.911 5 412 92.856 6.238
f* 73 0.227 0.033 13 51 63.448 1.64 5 414 69.232 6.844
L 111 0.294 0.034 13 52 57.632 1.654 6 75 3.522 1.349
g* 11 2.696 0.37 13 53 48.237 1.253 6 7 0.223 0.088
g* 80 15.809 1.426 13 54 56.129 1.456 6 78 0 0
h* 79 1.398 0.45 13 55 39.901 3.286 6 79 1.398 0.45
i 75 3.522 1.349 13 102 35.993 2.026 7 1 13.513 0.912
i 77 0.223 0.088 13 203 16.979 1.609 7 18 3.364 0.842
i 78 0 0 13 222 25.363 0.962 7 22 61.446 2.947
j 12 0.637 0.075 13 227 26.834 1.372 7 24 2.578 0.412
j 13 2.559 0.474 14 12 0.637 0.075 7 a0 7.335 1.916
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Tablel continued.

Community  Station (Téscr;?c?sz(f:gzr)t SE Biotope  Station (Tlesckg?(? s/eI:;?Zr)t SE cIasBsri?i?gtion Station (Ttlascr;?o?; I:Ir?zr)t SE

i 43 7.62 1.113 14 13 2.559 0.474 7 114 16.067 2.52
j 47 13.038 1.83 14 43 7.62 1.113 7 403 33.93 2.372
i 67 0.095 0.026 14 47 13.038 1.83 7 404 2.653 1.392
j 104 33.398 1.323 14 104 33.398 1.323 7 405 32.786 5.411
k 120 24.803 1.524 15* 58 19.642 1.797 7 409 42.914 4.063
k 403 33.93 2.372 16 9 35.644 1.328 7 410 52.794 4.059
k 404 2.663 1.392 16 25 38.353 1.555 7 411 35.969 0

k 405 32.786 5.411 16 26 169.322 26.907 8 39 25.688 1.948
k 408 0.764 0.371 16 28 56.06 3.33 8 40 22.132 1.525
[* 205 6.112 0.447 16 32 7.848 0.997 8 44 38.035 1.978
I* 219 2.469 0.243 16 35 123.901 3.568 8 45 27.238 0.926
m 42 20.245 2.767 16 38 102.821 2.941 8 46 44214 2.679
m 56 20.015 2.282 16 41 45,856 3.772 8 48 53.68 0.97
m 82 50.235 1.428 16 76 145.423 5.615 8 50 52.515 0.911
m 101 42.985 2.423 16 83 80.833 8.776 8 51 63.448 1.64
n 57 13.001 1.252 16 97 107.086 5.132 8 52 57.632 1.654
n 103 37.985 2.06 16 98 119.691 3.833 8 53 48.237 1.253
n 105 27.375 2.85 16 99 77.649 7.591 8 54 56.129 1.456
n 108 15.541 1.733 16 100 73.799 6.727 8 55 39.901 3.286
o] 20 60.947 2.703 16 109 51.391 5.52 8 102 35.993 2.026
o 81 45.302 1.091 16 206 25.153 1.685 8 203 16.979 1.609
o] 106 129.036 10.285 16 207 73.426 3.037 8 222 25.363 0.962
p* 412 92.856 6.238 16 209 14.899 1.199 8 227 26.834 1.372
p* 414 69.232 6.844 16 210 16.509 0.611 9* 49 50.98 1.386
o} 21 26.101 1.151 16 215 30.068 2.477 10 3 46.123 1.839
q 409 42.914 4.063 16 220 13.442 1 10 8 18.456 1.027
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Tablel continued.

Community  Station (Téscr;?c?sz(f:gzr)t SE Biotope  Station (Tlesckg?(? s/eI:;?Zr)t SE cIasBsri?i?gtion Station (Ttlad;g:gselgr%g) SE
q 411 35.969 0 16 221 26.738 0.953 10 19 42.72 6.478
r 9 35.644 1.328 16 225 30.997 0.495 10 29 19.244 1.148
r 22 61.446 2.947 16 226 20.811 1.233 10 59 0.47 0.084
r 25 38.353 1.555 16 406 142.767 11.964 10 60 5.597 0.971
r 26 169.322 26.907 16 407 173.161 9.878 10 61 10.055 1431
r 28 56.06 3.33 16 408 0.764 0.371 10 65 72.722 3.834
r 35 123.901 3.568 17 31 1.028 0.091 10 66 21.658 1.568
r 37 12.09 1.039 17 59 0.47 0.084 10 68 0.351 0.037
r 38 102.821 2.941 17 61 10.0% 1.431 10 69 0.363 0.082
r 41 45.856 3.772 17 65 72.722 3.834 10 71 0.261 0.045
r 76 145.423 5.615 17 66 21.658 1.568 10 72 0.3 0.045
r 83 80.833 8.776 17 71 0.261 0.045 10 73 0.227 0.033
r 97 107.086 5.132 17 73 0.227 0.033 10 74 13.45 2.901
r 98 119.691 3.833 17 85 12.907 2.191 10 96 11.827 1.948
r 107 109.024 6.629 17 87 0.481 0.067 10 110 18.939 2.005
r 109 51.391 5.52 17 89 0.424 0.047 10 111 0.294 0.034
r 206 25.153 1.685 17 94 0.98 0.062 10 113 0.466 0.083
r 207 73.426 3.037 17 110 18.939 2.005 10 212 11.553 0.432
r 215 30.068 2.477 17 111 0.294 0.034 10 213 5.944 0.668
r 220 13.442 1 17 113 0.466 0.083 10 214 25.527 1.304
r 406 142.767 11.964 18 3 46.123 1.839 11 31 1.028 0.091
r 407 173.161 9.878 18 8 18.456 1.027 11 62 11.985 1.165
s 4 15.084 0.485 18 19 42.72 6.478 11 63 5.038 0.25
s 5 2.082 0.295 18 29 19.244 1.148 11 64 5.736 0.378
s 6 8.524 0.709 18 60 5.597 0.971 11 85 12.907 2.191
s 7 15.073 0.797 18 68 0.351 0.037 11 87 0.481 0.067
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Tablel continued.

- _— Broad _—

Community  Station (Ilslg:)r;g;fkfrc:zt) SE  Biotope Station g;%?(?;gﬁzr)t SE class:icatio Station (Ilscr:;?gs;ekﬁrszr)t SE
s 27 18.982 1.176 18 69 0.363 0.082 11 89 0.424 0.047
S 36 44.01 3.126 18 74 13.45 2.901 11 208 47.371 3.624
s 118 16.49 1.115 18 96 11.827 1.948 11 211 5.836 0.524
S 119 16.921 0.573 18 212 11.553 0.432 12 17 0.141 0.022
s 204 2.767 0.274 18 213 5.944 0.668 12 21 26.101 1.151
s 216 7.149 0.553 18 214 25.527 1.304 12 37 12.09 1.039
s 217 6.474 1.002 19 17 0.141 0.022 12 56 20.015 2.282
t* 88 2.602 0.908 19 21 26.101 1.151 12 105 27.375 2.85
t 100 73.799 6.727 19 37 12.09 1.039 12 107 109.024 6.629

u* 32 7.848 0.997 19 56 20.015 2.282 12 116 0.069 0.024
u* 99 77.649 7.591 19 105 27.375 2.85 12 117 8.432 2.11
18 3.364 0.842 19 107 109.024 6.629 12 118 16.49 1.115

71 0.261 0.045 19 116 0.069 0.024 12 204 2.767 0.274

114 16.067 2.52 19 117 8.432 2.11 12 205 6.112 0.447

w* 1 13.513 0.912 19 118 16.49 1.115 12 217 6.474 1.002
w* 90 7.335 1.916 19 204 2.767 0.274 12 218 9.955 1.131
X* 84 2.534 0.687 19 205 6.112 0.447 12 219 2.469 0.243
y 91 1.989 0.272 19 217 6.474 1.002 13 12 0.637 0.075

y 92 26.12 1.147 19 218 9.955 1.131 13 13 2.559 0.474
y 93 1.055 0.08 19 219 2.469 0.243 13 43 7.62 1.113
y 95 1.498 0.31 20* 72 0.3 0.045 13 47 13.038 1.83
z* 24 2.578 0.412 20* 112 1.059 0.11 13 104 33.398 1.323
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7.3 Benthiccommunity descriptions

The following descripbns of the community groups wetgased on the SIMPER outpédr the forty

communiies identified using the SIMPROF procedaned reference to the raw data and station

images for relative taxa abundances, habit, and the nature of the substratum. With reference to the
descriptions of the abundance for each taxon in the community, thée ¢ GSNE KA IKE NE-
GFEF 6AGK G@8LAOFE | odzyRFyOSa 2F mnn 2N Y2NB ¥F2N
with an abundancef Y2 NB G KI'y Hn AYRAQDGARIzZ f 42X aO02Y3YRYé NBT
YR aft26¢ 61 & dza %ith odc@rredrith abOrdanceSdR 5 df less at thé majority of

the stations within aommunitygroup.

Group a (16 stations

Sations: 39, 40, 44, 45, 46, 48, 50, 51, 52, 53, 54, 55, 102, 203, 222, 227

COMMUNITY DESCRIPTION:
Legend

ommunity group)

The occurrence of burrowirfguna in

a

this community was indicated by the
prevalence of small and large burrows
in the sedimentt these stations.

This community wa.characterized by th
Norway lobsteiNephrops norvegicus

and shrimplike decapods of the

e o o
S7B4 85 BT gg 93 30 g9 214
o oo [} o o a

infraorder Caridea, includg Crangors
g gorsp. R LI 5w 3 3 2
2200 37 35 3 33 o3 2
andPandalusp.Thesedecapods wee ® o oo R P
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® o & Ozugozm

prevalent across the stations and
o 5 10 20 Kilometers
S Y N

occured at lowabundanceper station

Figure 1 Distribution of stations which comprised community

The anemonéSagartia troglodytes Group a in Manx territorial waters. Map generated using ArcGIS

occured at high abundances at several
stations within this groupPolychaete tibes emergingrbm the sedimentvere also commonly

observed.
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Table 1.Presented are the taxa which contributed up to 90% of the similarity of the group, as identified using

the SIMPER procedure in the PRIMER v6 software package (Clarke & Gorley, 2006). Average(Avr8ari),
the precentage contribution of each taxon to the similarity of the group (Contribution %) and

similarity/standard deviationim/SD arederived¥ N2 Y

GKS {Lat9w 2dzilidzi®d ¢l EI

the group, as a high valuadicated a @nsistent abundance across the stations within a group (Clarke &
Warwick, 2001).The average abundancenfor each taxon is presented and was determined by tgkime

mean of the abundance fracrossthe stations within the group.

Species Av.Sim Sim/SD Contribution% | Av. Abundance/m
Nephrops norvegicus 11.98 0.99 48.28 0.22
Caridea unid. 4.86 0.5 19.59 0.16
Sagartia troglodytes 4.15 0.33 16.73 12.82
Crangorsp. 1.53 0.32 6.18 0.14

Table 2.Presented are the average abundance$ for fished speciesind taxa of conservation concethat
occurred in this groupThese were determined by taking the meaitioe abundance f for each taxon across
the stations within the group. The stations in which the listed taxa of conservation interestredcane

denoted in parentheses.

Fished species Av. Abundance/m
Nephrops norvegicus 0.22
Taxa of conservation concern
Edwardsissp. (Station 203) 0.01

HABITAT DESCRIPTION

ESTIMATED DEPTH RANGID m

SUBSTRATUMud/fine sand; small and large burrowsere prevalent,polychaete tubes were

commonly observed.

BIOTOPE CLASSIFICATION:

Table 3.Presented are the top potential biotope matches for the listed community group, according to the
Marine Habitat Classification for Britain and Ireland Version 04.05gedean habitat and community

composition. Listed are the codes corresponding with the classification scheme, the 2004 EUNIS code assigned

to each habitat, the Bragurtis similarity between the Isle of Man community with the listed biotope, based
on preserce/absence community data, and a qualification of the fit of each biotope to the community.

Biotope Group a EUNIS Similarity % | Fit

SS.SMu.CFiMu.SpnMeg | A5.361 26.67 | Good

SS.SMu.CFiMu.MegMax | A5.362 20.00| Good physical, poor biological
SS.SMu.CFiMu.Blyt#c A5.363 8.00 | Good*

SS.SMu.CSaMu.ThyNten | A5.352 8.00 | Reasonable physical, poor biological
SS.SMu.OMu.LevHet A5.375 No data| Poor biological, good physical
SS.SMu.OMu.MyrPo A5.377 No data| Poor biological, good physical

*Selected representative
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Table 4.Presented isghe broader habitatclassificationfor the listed community group, according to the
Marine Habitat Classification for Britain and Ireland Version 04.05. The habitat type is listed with the
corresponding 2004 EUNIS code.

Broader classificatiorsroup a | EUNIS
SS.SMu A5.3

REPRESENTATIVE IMAGES:

A

Plate 1. A) Megafaunal burrows at station 538)Nephrops norvegicuat station 40.
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Group aa (4 stations)
STATIONR1, 85, 87, 89
COMMUNITY DESCRIPTION:

This community was obsergen coarse
stony substrata often with shells on the
surface of the substratum. Small patch
of encrusting sponge were commonly
observed on stones. The bivalve
Glycymeris glycymerih)e squat lobster
Galatheasp, and unidentified hydroids
occurred inhigh numbers across the
stations.TopshellsGibbulasp, the
painted topshellCalliostoma zizyphinur
the hydroidNemertesia antenninghe

crabLiocarcinusp, the soft coral

Legend

ommunity graup
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Figure 1Distribution of stations which comprised community
Groupaain Manx territorial waters. Map generated using ArcGIS

Alcyonium digitatumthe queen scallop\equipecten operculariand the urchinEchinus esculentus

also occurred consistently across tls&ations Anemones were alscommonly observed within this

community.Presentat lower abundancesvere the anemone$agartia eleganand Cerianthus

lloydii. The starfishAsterias rubendeather dusterworms of the Sabellidae familgnd various

decapods, includingermit crabsPagurusspp., the cratiEbaliasp, andthe shrimpPandalussp. also

occurredconsistently acrosde stations with low abundanceEBmergent polychaete tubes wer

also observedvith low abundances across the stations.
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Table 1.Presented are the taxa which contributed up to 90% of the similarity of the group, as identified using
the SIMPER procedure in the PRIMER v6 software package (Clarke & GoflpyA2&@ge similarity (Av.Sim),

the precentage contribution of each taxon to the similarity of the group (Contribution %) and
similarity/standard deviationim/SD are derived¥ N2 Y
the group, as a hhg valueindicated a consistent abundance across the stations within a group (Clarke &
Warwick, 2001).The average abundancenfor each taxon is presented and was determined by tgkime
mean of the abundance fracrossthe stations within the group.

iKS

{Lat 9w 2dzilizi® ¢ EI

Jecies Av.Sim Sim/SD Contribution% Av. Abundance/m
Glycymeris glycymeris 10.74 2.72 16.63 18.56
Porifera unid. 5.82 1.53 9.01 13.22
Galatheasp. 5.01 2.79 7.76 3.84
Gibbulasp. 4.14 6 6.41 3.18
Calliostoma zizyphinur 3.61 2.9 5.58 2.08
Nemertesia atennina 3.38 5.02 5.23 1.90
Anemone unid. 2.92 7.5 4.53 0.92
Liocarcinusp. 2.86 3.18 4.42 1.28
Alcyonium digitatum 2.8 5.67 4.34 0.90
Echinus esculentus 2.6 6.66 4.02 1.00
Pagurusspp. 2.32 8.08 3.59 0.54
Sagartia elegans 2.14 5.42 3.31 0.56
Astelias rubens 1.99 1.96 3.07 0.67
Decapoda unid. 1.7 6.24 2.63 0.31
Sabellidae unid. 1.57 14.04 2.43 0.36
Cerianthus lloydii 1.52 16.11 2.36 0.26
Aequipecten 1.29 0.91 1.99 0.46
opercularis
Ebaliasp. 1.07 16.05 1.66 0.10
Pandalussp. 0.85 0.91 1.31 0.33

Table 2.Presented are the average abundance? for fished species and taxa of conservation condbat
occurred in this groupThese were determined by taking the meafitloe abundance i for each taxon across
the stations within the group. The aions in which the listed taxa of conservation interest ocedrare

denoted in parentheses.

Fished species

Av. Abundance/m

Aequipecten opercularis 0.46
Taxa of conservation concern

Edwardsiasp.(Station 85) 0.05

Modiolus modiolugStation 85) 0.03
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HABITAT DESCRIPTION:
ESTIMATED DEPTH RANEBESO m
SUBSTRATUM:

Very coarse mixture of coarse sand and stones ranging from gravel to small boulders; pebbles and
cobbles dominated the mixture. Shells wasalso a prominent feature of the substratum.

BIOTOPE CLASSIFICATION:

Table 3.Presented are the top potential biotope matches for the listed community group, according to the
Marine Habitat Classification for Britain and Ireland Version 04.05., based on habitat and community
composition. Listed arthe codes corresponding with the classification scheme, the 2004 EUNIS code assigned
to each habitat, the BragZurtis similarity between the Isle of Man community with the listed biotope, based
on presence/absence community data, and a qualification offitha&f each biotope to the community.

Biotope Group aa EUNIS | Similarity % | Fit
SS.SMx.CMx.FluHyd Ab5.444 40.00| Reasonable*
CR.HCR.XFa.SpNemAdia A4.135 38.55| Reasonable
SS.SMx.CMx.ClloMx.Nem A5.4411 34.29 | Reasonable
CR.MCR.EcCr.UrtScr A4.213 13.11| Poor
SS.SCS.CCS.PomB A5.131 10.34| Poor

*Selected representative

Table 4.Presentedis the broader habitat classificatiofior the listed community group, according to the
Marine Habitat Classification for Britain and Ireland Version 04.05. The habitat typsted With the
corresponding 2004 EUNIS code.

Broader classificatioGroup aa | EUNIS
SS.SMx.CMx/CR A5.44/A4
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REPRESENTATIVE IMAGES

Platel. A) Station 31, B) example of high shell content at station 85, C) station 87, D) station 89.
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Group ab (2 stations)

STATIONSO, 33

Legend
COMMUNITY DESCRIPTION: ormmnity group 53
This community was observed on ﬁ

55 58
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substratacomprised of small stones,
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predominately gravel, and shellhis
communitywas characterized by the hic
abundance angbrevalence of the bivalve

Glycymeris glycymerisopshells
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commonly observed were sponges,

Figure 1 Distribution of stations which compged community

including the encrusting sponge Groupabin Manx territorial waters. Map generated using ArcGIS

Pseudosuberites sulphureughich often

encrusted the shells of the queen scallépquipecten operculariSquat lobster&salatheasp.were
also commonly observedhe shrim@Pandalussp.,hermit crabsPagurusspp, chitons in the class
Polyplacophorathe painted topshellCalliostoma zizyphinunthe anemoneCerianthus lloydithe
starfishAsterias rubenand Crossaster papposuand the urchirEchinus esculentwgere observed

at low ébundances across the statiarismergent polychaete tubes were observed in low numbers

across these stations.
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Table 1.Presented are the taxa which contributed up to 90% of the similarity of the group, as identified using the
SIMPER procedure in tHRRIMER v6 software package (Clarke & Gorley, 2006). Average similarity (AleSim),
precentagecontribution of each taxon to the similarity of the group (Contribution %) amdilarity/standard
deviation Sim/SD are derivedfrom the SIMPER output. Taxévii K | KA 3K
valueindicated a consistent abundance across the stations within a group (Clarke & Warwick, 20@&Laverage
abundance 1 for each taxon is presented and was determined by tgkime mean of the abundee M’ across

the stations within the group.

{ the\groyp5as a high LA FA SR

Species Av.Sim Sim/SD Contribution% Av. Abundance/m
Glycymeris glycymeris 12.87 - 21.26 10.98
Gibbulasp. 8.81 - 14.56 3.35
Porifera unid. 5.57 - 9.21 2.84
Galatheasp. 4.55 - 7.52 1.55
Pseudosuberitesufphureus 3.22 - 5.32 0.82
Cerianthus lloydii 2.79 - 4.6 0.31
Pagurusspp. 2.79 - 4.6 0.41
Pandalussp. 2.79 - 4.6 0.41
Aequipecten opercularis 2.28 - 3.76 1.80
Asterias rubens 2.28 - 3.76 0.31
Calliostoma zizyphinum 2.28 - 3.76 0.36
Echinus esculéus 2.28 - 3.76 0.21
Crossaster papposus 1.61 - 2.66 0.15
Polyplacophora unid. 1.61 - 2.66 0.10

Table 2.Presented are the average abundance$ for fished specieshat occurred in this groupThese were
determined by taking the meanf ¢he abundancenfor each taxon across the stations within the group.

Fished species

Av. Abundance/m

Pecten maximus

0.05

Aequipecten opercularis

1.80

HABITAT DESCRIPTION:

ESTIMATED DEPTH RANGEO 30

SUBSTRATUM:

Gravel and shells overlying coarse sand, sontbles and cobbles
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BIOTOPE CLASSIFICATION:

Table 3.Presented are the top potential biotope matches for the listed community group, according to the Marine
Habitat Classification for Britain and Ireland Version 04.05., based on habitat and communjygsition. Listed

are the codes corresponding with the classification scheme, the 2004 EUNIS code assigned to each habitat, the
BrayCurtis similarity between the Isle of Man community with the listed biotope, based on presence/absence
community data, ané qualification of the fit of each biotope to the community.

Biotope Group ab EUNIS Similarity % | Fit

SS.SMx.CMx.ClloMx A5.441 35.29| Reasonable
SS.SMx.CMx.ClloMx.Nem | A5.4411 32.73 | Reasonable

SS.SMx.CMx.FluHyd A5.444 32.73| Poor physical, reasonable biologl
SS.SCS.CCS.Nmix A5.5112 28.57| Good physical, reasonable biological*
SS.SCS.CCS.MedLumVen | A5.132 18.18| Good physical, reasonable biological*
SS.SCS.0OCS.GlapThyAmy - - Reasonable physicial

*Selected representative

Table 4.Presentedis the broaderhabitat classificatiorfor the listed community group, according to tiarine
Habitat Classification for Britain and Ireland Version 04.05. The habitat type is listed with the corresponding 2004
EUNIS code.

Broader classificatiorsroup ab | EUNIS
SS.SCSCS A5.13

REPRESENTATIVE IMAGES:

¥ o

Plate 1. A) Station 30, B) station 33.
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Group ac (1 station)

STATION®4
Legend
COMMUNITY DESCRIPTION: ommunity group
This community occurred on a coarse
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Echinus esculentulydroids, including

Nemertesia antennindghe painted topshell o _ , , _
Figure 1 Distribution of stationswhich comprised community Group

Callostoma zizyphinumand the starfish acin Manx territorial waters. Map generated using ArcGIS

Henricia oculata.

Table 1.Presented are the abundancesrfor the taxa which were recorded at the station characterized by this
group. A SIMPER analysis could not be conducted to identify the characterizing téh&@ @smmunity was
represented by only one station.

Species Abundance/nt
Glycymeris glycymeris 29.99
Gibbulasp. 2.34
Galatheasp. 1.87
Echinus esculentus 1.41
Henricia oculata 0.94
Nemertesia antennina 0.94
Calliostoma zizyphinum 0.94
Buccinum udatum 0.47
Anemone unid. 0.47
Ascidian unid. 0.47
Porifera unid. 0.47

No fished species dlaxa of conservation concerwere recorded for this community.
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HABITAT DESCRIPTION:

ESTIMATED DEPTH RANGEO 36

SUBSTRATUM:

Coarse sand underlying gravetbbles/cobbles, and shell
BIOTOPE CLASSIFICATION:

Table 3.Presented are the top potential biotope matches for the listed community group, according to the Marine
Habitat Classification for Britain and Ireland Version 04.05., based on habitat and commaomiposition. Listed

are the codes corresponding with the classification scheme, the 2004 EUNIS code assigned to each habitat, the
BrayCurtis similarity between the Isle of Man community with the listed biotope, based on presence/absence
community dataand a qualification of the fit of each biotope to the community.

Group ac EUNIS Similarity % | Fit

SS.SMx.CMx.FluHyd A5.444 38.46 | Reasonable physical, poor biological*
SS.SMx.IMx.CreAsAn A5.431 30.00| Reasonable physical, poor biological
SS.SMx.CMx.ClloN¥em | A5.4411 15.38| Reasonable physical, poor biological
SS.SMx.CMx.ClloMx A5.441 9.09 | Reasonable physical, poor biological
SS.SCS.CCS.Blan A5.135 0.00| Reasonable physical
SS.SCS.CCS.MedLumVeg A5.132 0.00| Reasonable physical
SS.SCS.CCS.Nmix A5.134 0.00 | Reasonable physical, poor biological

Table 4.Presented ighe broader habitat classificatiofor the listed community group, according to tiarine
Habitat Classification for Britain and Ireland Version 04.05. The habitat type is listed with the oadiegp2004
EUNIS code.

Broader classification EUNIS

SS.SCS.CCS/SS.SMx.CM| A5.13/ A5.44

REPRESENTATIVE IMAGES:




Group ad (3 stations)
STATIONSH00, 401, 402
COMMUNITY DESCRIPTION:

This community was observed on
substrata comprised of smaitones,
predominately gravel, and shellhis
communitywas characterized by the
high abundance and prevalence of the
bivalveGlycymeris glycymeri&astropods
were also prevalent and abundant
throughout these stations and included

top-shellsGibbulasp.and the painted

top-shellCalliostoma zizyphinurajthough Groupadin Manx territorial waters. Map generated using ArcGIS

Legend
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Figure 1Distribution of stations which comprised community

the latter was observed at low abundances per station. Othga observed abwer abundances in

this community were squat lobsteiGalatheasp.,sponges including the encrustisgonge

Pseudosuberites sulphuretke bryozoarFlustra foliaceathe queen scallog\equipecten

opercularisthe starfishAsterias rubendjermit crabsPagurusspp., and unidentified ascidians.

Hydroids were commuly observed across the statioaadincludedNemertesia anntenina,

although the abundance of this hydroid varied by station. Polychaete tubes were commonly

observed emerging from the sediment, including those of the polychlaatéce conchileg&mall

burrows were occasionally obse/én the sediment. WhitencrustingPomatocerosp. tubeswere

often observed on shells and larger stones.
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Table 1.Presented are the taxa which contributed up to 90% of the similarity of the group, as identified using the
SIMPER procedure in tHRRIMER v6 software package (Clarke & Gorley, 2006). Average similarity (AleSim),
precentagecontribution of each taxon to the similarity of the group (Contribution %) amdilarity/standard
deviation Sim/SD are derivedfrom the SIMPER output. Taxévii K | KA 3K
valueindicated a consistent abundance across the stations within a group (Clarke & Warwick, 20@&Laverage
abundance 1 for each taxon is presented and was determined by tgkime mean of the abundee M’ across

the stations within the group.

{ the\groyp5as a high LA FA SR

Species Av.Sim Sim/SD Contribution% Av. Abundance/m
Glycymeris glycymeris 18.52 10.79 26.13 18.18
Gibbulasp. 9.55 4.39 13.47 4.71
Gastropod unid. 8.13 7.79 11.47 454
Galatheasp. 5.56 8.86 7.84 1.96
Nemertesia antennina 3.74 7.94 5.27 1.44
Porifera unid. 3.24 1.87 457 2.65
Flustra foliacea 2.97 1.91 4.2 0.62
Aequipecten opercularis 2.95 413 417 0.52
Calliostoma zizyphinum 2.67 11.93 3.76 0.45
Pagurusspp. 2.58 3.97 3.65 0.52
Ascidian unid. 1.54 11.93 2.17 0.10
Asterias rubens 1.54 11.93 2.17 0.17
Pseudosuberites sulphurel 1.54 11.93 2.17 0.14

Table 2.Presented are the average abundance$ for fished specieshat occurred in this groupThese were
determined by taking the mearf ¢he abindance nif for each taxon across the stations within the group.

Fished species

Av. Abundance/m

Pecten maximus

0.03

Aequipecten opercularis

0.52

HABITAT DESCRIPTION

ESTIMATED DEPTH RANGEO 30

SUBSTRATUM:

Gravel and shells overlying sand, sopebbles and cobbles
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BIOTOPE CLASSIFICATION:

Table 3.Presented are the top potential biotope matches for the listed community group, according to the Marine
Habitat Classification for Britain and Ireland Version 04.05., based on habitat and comeamitgsition. Listed

are the codes corresponding with the classification scheme, the 2004 EUNIS code assigned to each habitat, the
BrayCurtis similarity between the Isle of Man community with the listed biotope, based on presence/absence
community data, ad a qualification of the fit of each biotope to the community.

Biotope Group ad EUNIS Similarity % | Fit

SS.SMx.CMx.ClloMx A5.441 28.57 | Reasonable
SS.SMx.CMx.ClloMx.Nem | A5.4411 26.42 | Reasonable

SS.SMx.CMx.FluHyd Ab5.444 26.42 | Poor physical, reasonable higjical
SS.SCS.CCS.Nmix A5.5112 25.53| Good physical, reasonable biological*
SS.SCS.CCS.MedLumVen | A5.132 9.52| Good physical, reasonable biological*
SS.SCS.0OCS.GlapThyAmy Reasonable physicial

*Selected representative

Table 4.Presentedis the broade habitat classificatiorior the listed community group, according to tiarine
Habitat Classification for Britain and Ireland Version 04.05. The habitat type is listed with the corresponding 2004
EUNIS code.

Broader classification Group ad| EUNIS
SS.SCSCS A5.13

REPRESENTATIVE IMAGES:

Plate1. A) Station 401, B) station 402.
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Group ae (1 station)

STATIONZ3

COMMUNITY DESCRIPTION:

A maerl habitat, dominated by maerl gravel
and shellanda Modiolus modiolusved were
both observed at station 23 along different
portions of the surveyed transectThus, the
high abundance of the horse mussel
Modiolus modiolugharacterized this
community. Also highly abundant were
spongessupported by theModiolusbed.
TheseincludedSuberitespp.,Hemimycale

columellaClathriaatrasangunea and
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Figure 1 Distribution of stations which comprised commutyi
Groupaein Manx territorial waters. Map generated using ArcGIS

Phorbas fictitiusThe soft corallcyonium digitatunalso occurred ivery high numbers on th®lodiolus

bed. A high abundancef hydroids, includindNemertesia antenninagastropods including the mshells

Gibbulasp.and the painted togshellCalliostoma zizyphinumsguat lobster<salatheasp, the bivalve

Glycymeris glycymeriandthe queen scallog\equipecten opercular@ccurred at this stationEmergent

polychaete tubes were commonly observed, including theeegenttubes of the polychete Lanice

conchilegaObservedat lower abundances were the urchiithinus esculentutgather duster worms of

the familySabellidae, the common wheBuccinum undatunghitons ofthe class Polyplacophora, the

crabsEbaliasp.andLiocarcinusp, anddecapods of the infraoder Caridea. Téwcrusting tubes of

Pomatocerosp.were a highly abundant feature in this habitat.
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Table 1Presented are the abundances’for the taxa which were recorded with an abundance of 5 or greater at
the station claracterized by this group. A SIMPER analysis could not be conducted to identify the characterizing
taxa as the community was represented by only one station.

Species Abundance/nt
Modiolus modiolus 71.39
Porifera unid. 25.26
Alcyonium digitatum 11.43
Gibbulasp. 3.95
Galatheasp. 3.78
Glycymeris glycymeris 3.69
Calliostoma zizyphinum 3.35
Suberitespp. 2.92
Gastropod unid. 2.84
Clathria atrasanguinea 2.75
Aequipecten opercularis 2.75
Phorbas fictitius 1.89
Nemertesia antennina 1.89
Echinus exulentus 1.03
Hemimycale columella 0.95
Sabellidae unid. 0.95
Buccinum undatum 0.77
Polyplacophora unid. 0.69
Decapoda unid. 0.60
Liocarcinusp. 0.60
Ebaliasp. 0.60
Natantia unid. 0.52
Henricia oculata 0.43
Sagartia elegans 0.43

Table 2.Pregnted are the abundances frfor fished species and taxa of conservation conddat occurred in
this group.

Fished species Abundance/nf
Pecten maximus 0.26
Aequipecten opercularis 2.75
Taxa of conservation concern
Edwardsiasp. 0.26
Modiolus moditus 71.39
Maerl Present

HABITAT DESCRIPTION:

ESTIMATED DEPTH RANGBO 10
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SUBSTRATUM:
Two types of substraturwere observed at this station and are described separately.
Gravel, maerl gravel (some alive), and shell overlying sandy sediment
This graddinto a diverseModiolusbed which occurred with high amounts of shell.
BIOTOPE CLASSIFICATION:

Table 3.Presented are the top potential biotope matches for the listed community group, according to the Marine
Habitat Classification for Britain and IrethVersion 04.05., based on habitat and community composition. Listed

are the codes corresponding with the classification scheme, the 2004 EUNIS code assigned to each habitat, the
BrayCurtis similarity between the Isle of Man community with the listedtdpe, based on presence/absence
community data, and a qualification of the fit of each biotope to the community.

Group ae Modiolus EUNIS Similarity % Fit

SS.SBR.SMus.ModCvar| A5.624 43.18| Reasonable*

SS.SBR.SMus.ModT A5.621 33.80| Reasonable

Group aeMaerl

SS.SMp.Mrl.Pcal.Nmix | A5.5112 29.85| Good biological, reasonable physical*
SS.SMp.Mrl.Pcal A5.511 25.81| Reasonable

SS.SCS.CCS.Nmix A5.134 16.39| Reasonable

*Selected representative

Table 4.Presentedis the broader habitat classificatiofor the lided community group, according to thdarine
Habitat Classification for Britain and Ireland Version 04.05. The habitat type is listed with the corresponding 2004
EUNIS code.

Broader classification EUNIS
SS.SBR.SMus/SS.SMp.N A5.62/A5.51

REPRESENTIWE IMAGES:

Plate 1. Station 23; A) Maerl, Bylodiolus modiolusbed.
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Group af (5 stations)
STATIONS62, 63, 64, 208, 211
COMMUNITY DESCRIPTION:

This community was observexh very
coarse, stony substrata, sometimes witf
highshell content on the surface.

Small patches of encrusting sponge we!
commonly observed on the surfaces of
stones throughout the stations in this
group. Typically in high numbers were tl
top-shellGibbulasp.,the painted topshell
Calliostoma zizyphinurthe soft coral

Alcyonium digitatumthe featherstar
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Figure 1 Distribution of stations which comprised community

Groupafin Manx territorial waters. Map generated using ABIS

Antedon bifida,and unidentified hydroidsAt most stationsthe squat lobsteiGalatheasp.and the

dogwhelk Nassariusp.were also commonly observe®ther characteristic species included the

crabEbaliasp. and hermit crabRagurusspp. Emergent ggchaete tubes were also commonly

observed in this communitypecapods of the infraorder Caridea, the urcEchinus esculentuand

the anemonesSagatrtia troglodytesand Sagartia elegansccurred in lower numbers at these

stations

124




Table 1 Presented are the taxa which contributed up to 90% of the similarity of the group, as identified using the
SIMPER procedure in the PRIMER v6 software package (Clarke & Gorley, 2006). Average similaritth@v.Sim),
precentagecontribution of each taxorto the similarity of the group (Contribution %) arsimilarity/standard
deviation Sim/SD are derived¥ N2 Y
valueindicated a consistent abundance across the stations within a gr@larke & Warwick, 2001)The average
abundance 1 for each taxon is presented and was determined by tgkime mean of the abundance hacross

the stations within the group.

iKS

{Lat 9w

2 dzi LJdz( &

¢ lth& groum Aslakhight

Species Av.Sim Sim/SD Contribution% Av. Abundance/m
Alcyonium digitatum 221 1.66 4.1 29.68
Anemone unid. 2.22 3.84 4.12 1.40
Antedon bifida 3.64 1.36 6.77 4.63
Ascidian unid. 0.66 11 1.23 0.26
Asterias rubens 0.7 0.88 1.3 0.44
Boreotrophon truncatus  0.55 0.62 1.02 0.38
Buccinum undatum 1 1.01 1.85 0.74
Calliostoma zizypnum 3.98 6.01 7.39 4.23
Crossaster papposus 0.88 1.11 1.63 0.29
Ebaliasp. 3.25 5.32 6.04 1.79
Echinus esculentus 1.3 3.77 241 0.45
Galatheasp. 1.97 1.14 3.65 3.36
Gastropod unid. 0.82 1.07 1.53 0.63
Gibbulasp. 5.9 4.41 10.96 7.32
Glycymeris gicymeris 0.57 0.46 1.06 1.04
Hyassp. 0.56 0.58 1.04 0.62
Inachussp. 0.77 1.12 1.42 0.27
Nassariusp. 2.14 1.13 3.98 2.22
Carideaunid. 1.96 3.23 3.63 1.13
Ocenebra erinacea 0.66 1.16 1.22 0.16
Pagurusspp. 2.85 6.82 5.3 1.83
Porifera unid. 6.16 2.01 11.44 21.23
Sabellidae unid. 0.73 0.99 1.35 0.25
Sagartia elegans 1.15 1.07 2.14 0.51
Sagartia troglodytes 0.85 7.98 1.58 0.25
Urticinaspp. 1.12 0.83 2.08 1.30
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Table 2.Presented are the average abundance? for fished species and taxa ebnservation concerrhat
occurred in this groupThese were determined by taking the meafitloe abundance f for each taxon across the
stations within the group. The stations in which the listed taxa of conservation interestredcare denoted in
parentheses.

Fished species Av. Abundance/m
Pecten maximus 0.04
Aequipecten opercularis 0.10
Taxa of conservation concern
Modiolus modiolugStation 63) 0.41

*UndocmentedModiolusat station 211
HABITAT DESCRIPTION:
ESTIMATED DEPTH RARGES m
SUBSTRATUM:

Very coarse mixture of coarse sand and stones ranging from gravel to small boulders; pebbles and
cobbles dominatd the mixture. Shells we also a feature of the substratum.

BIOTOPE CLASSIFICATION:

Table 3.Presented are the top potential biot@omatches for the listed community group, according to the Marine
Habitat Classification for Britain and Ireland Version 04.05., based on habitat and community composition. Listed
are the codes corresponding with the classification scheme, the 2004 E088Sassigned to each habitat, the
BrayCurtis similarity between the Isle of Man community with the listed biotope, based on presence/absence
community data, and a qualification of the fit of each biotope to the community.

Biotope Group af EUNIS | Similarity % | Fit
CR.HCR.XFa.SpNemAdia A4.135 34.00| Reasonable*
SS.SMx.CMx.ClloMx.Nem A5.4411 32.18| Reasonable
SS.SMx.CMx.FluHyd Ab5.444 27.59| Reasonable
CR.MCR.EcCr.UrtScr A4.213 12.82| Poor

*Selected representative

Table 4.Presentedis the broader habitat clasificationfor the listed community group, according to tivarine
Habitat Classification for Britain and Ireland Version 04.05. The habitat type is listed with the corresponding 2004
EUNIS code.

Broader classificatiorsroup af | EUNIS
SS.SMx.CMx/CR A5.44A4
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REPRESENTATIVE IMAGES:

Platel. A) Station 63, B) a large number of images at station 64 were characterized by gravel in addition to thos
with coarser substratum, C) station 208, D) station 211, E) undocumeiMediolusat station 211.
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Group ag (2 stations)

STATIONZ09, 210

COMMUNITY DESCRIPTION:

57

This community was observed on coars o' 10 10e 74

] L8 5w o 7
sandy, stony substrata withreotable 9 10530 S i o
o o FF40§
106

shellcomponent. Small patches of
encrusting spoge were often observed
on the stones and shells. Also commonl
observed in this community were
top-shellsGibbulasp, hydroids

squat lobstersGalatheasp., hermit crabs

20 Klometers

Pagurusspp, the Devonshire cup coral

Caryophyllia smithithe crabEbaliasp.,  Figure 1 Distribution of stationswhich comprised community Group ag
in Manx territorial waters. Map generated using ArcGIS

and decapods of the infraorder Caridea,

although the latter two occurred with varied abundance by station. This community was also

characterized by the low abundances of the urdBahinus esculentushe queen scallop

Aequipecten opercularithe ft coral Alcyonium digitatumihe gastropod€Boreotrophon

truncatus, Buccinum undaturand Nassariusp.,the starfishAsterias rubensand chitons of the

class Polyplacophora. Low numbers of the emergent tubes of the polychaeige conchilegaere

also observed ahese stations.
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Table 1.Presented are the taxa which contributed up to 90% of the similarity of the group, as identified using the

SIMPER procedure in the PRIMER v6 software package (Clarke & Gorley, 2006). Average similan)iyth@v.Si

precentagecontribution of each taxon to the similarity of the group (Contribution %) amdilarity/standard
deviation Sim/SD are derived¥ N2 Y
valueindicated a consistehabundance across the stations within a group (Clarke & Warwick, 200E).average
abundance 1 for each taxon is presented and was determined by tgkime mean of the abundance hacross

the stations within the group.

iKS

{Lat 9w

2 dzi LJdz( &

¢ lth& groum Aslakhight

Species Av.Sim Sim/SD Contribution% Av. Abundance/m
Porifera unid 11.83 - 18.62 15.62
Gibbulasp. 7.48 - 11.77 2.06
Galatheasp. 5.29 - 8.33 1.60
Pagurusspp. 4.73 - 7.45 1.08
Caryophyllia smithii 3.74 - 5.89 0.62
Echinus esculentus 3.74 - 5.89 0.52
Ebaliasp. 3.34 - 5.27 0.82
Carideaunid. 2.9 - 4.56 0.57
Aequipecten opercularis 2.37 - 3.72 0.26
Alcyonium digitatum 2.37 - 3.72 0.36
Anemone unid. 2.37 - 3.72 0.46
Asterias rubens 1.67 - 2.63 0.10
Boreotrophon truncatus 1.67 - 2.63 0.10
Buccinum undatum 1.67 - 2.63 0.10
Nassariussp. 1.67 - 2.63 0.10
Polyplacophora unid. 1.67 - 2.63 0.21

Table 2.Presented are the average abundance? for fished species and taxa of conservation conctrat
occurred in this groupThese were determined by taking the meaitloe abundaice m? for each taxon across the
stations within the group. The stations in which the listed taxa of conservation interestredcne denoted in

parentheses.

Fished species

Av. Abundance/m

Aequipecten opercularis 0.26
Taxa of conservation concern
Edwardsiasp.(Station 210) 0.05

HABITAT DESCRIPTION:

ESTIMATED DEPTH RANGEO 30

SUBSTRATUM:

Coarse sand underlying a mixture of gravel, pebbles, cobbles, and shell
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BIOTOPE CLASSIFICATION

Table 3.Presented are the top potential biotope matches the listed community group, according to the Marine
Habitat Classification for Britain and Ireland Version 04.05., based on habitat and community composition. Listed
are the codes corresponding with the classification scheme, the 2004 EUNIS codedassigaeh habitat, the
BrayCurtis similarity between the Isle of Man community with the listed biotope, based on presence/absence
community data, and a qualification of the fit of each biotope to the community.

Biotope Group ag EUNIS Similarity % Fit

SSSMx.CMx.ClloMx.Ner| A5.4411 26.92| Reasonable physical, poor biological*
SS.SMx.IMx.CreAsAn | A5.431 26.09| Reasonable physical, poor biological
SS.SMx.CMx.ClloMx | A5.441 25.00| Poor

SS.SMx.CMx.FluHyd | A5.444 23.08| Reasonable physical, poor biological
SS.SCS3S.Nmix A5.5112 21.74| Reasonable physical, poor biological
SS.SCS.CCS.MedLum\{ A5.132 14.63| Reasonable physical
SS.SCS.CCS.PomB A5.131 10.00 | Reasonable

SS.SCS.CCS.Blan A5.135 5.13| Reasonable physical
SS.SCS.OCS.GlapThyA - - Reasonable physical

*Selected representative

Table 4.Presented ighe broader habitat classificatiofor the listed community group, according to tiarine
Habitat Classification for Britain and Ireland Version 04.05. The habitat type is listed with the corresponding 2004
EUNS code.

Broader classificatiocroup ag | EUNIS
SS.SCS.CSS/SMx.CMXx A5.13/ A5.44

REPRESENTATIVE IMAGES:

Plate 1. A) Station 209 B) station 210
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Group ah (3 stations)
STATIONR221, 225, 226
COMMUNITY DESCRIPTION:
This community was observed on
coarse stony substrat&@nall pathes
of encrusting sponge found on
stones and shellwere abundant
The encrusting tubes of the worm
Pomatocerosp. were also
frequently observed on the surfaces
of stones and shell3op-shells
Gibbulasp., the queen scallop
Aequipecten opercularigshich was
often encrusted by the sponge
Pseudosuberites sulphureasd

the crabEbaliasp. were
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Figure 1 Distribution of stationswhich comprised community Group ah
in Manx territorial waters. Map generated using ArcGIS

abundant at these stationdlydroids were also widely observed across the stations characterized by

this community and includeNemertesia antenninand Hydrdlmaniasp. Othertaxacommonly

observedwere hermit crab$?agurusspp., feather duster worms of the Sabellidae family, and the

brittlestarsOphiura albidaand Ophiothrix fragilisalthough the abundance of the latter varied

greatly by stabn. The folbwing characterized this communiiyith consistently lower abundansat

these stationsdecapods of the infraorder Caridea, chitons of the class Polyplacophora, squat

lobstersGalatheasp., anemones, includin§agartia eleganand Cerianthus lloydigrabs

Macropodiasp.andInachussp, the king scalloPecten maximughe painted topshellCalliostoma

zizyphinumthe bivalvePalliolum tigerinumthe starfishCrossaster papposuasnd unidentified
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ascidians. Solitary emergent polychaete tubes, indlgdihose ol anice conchilegayere often a

feature of the substratum

Table 1.Presented are the taxa which contributed up to 90% of the similarity of the group, as identified using the
SIMPER procedure in the PRIMER v6 software package (Clarke & &0y Average similarity (Av.Sirthe
precentagecontribution of each taxon to the similarity of the group (Contribution %) amdilarity/standard

deviation Sim/SD are derived¥ N2 Y

iKS
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¢ th& groum Asil igh |

valueindicated a consistent abundance across the stations within a group (Clarke & Warwick, 20@&Laverage
abundance 1 for each taxon is presented and was determined by tgkime mean of the abundance hacross

the stations within the grop.

Species Av.Sim Sim/SD Contribution% Av. Abundance/m
Gibbulasp. 5.42 9.09 8.76 3.36
Porifera unid. 5.26 1.2 8.49 14.81
Pseudosuberites sulphureus 5.2 7.41 8.39 3.46
Aequipecten opercularis 4.37 4.76 7.05 3.11
Ophiothrix fragilis 4.08 1.45 6.6 6.47
Ebaliasp. 3.89 4.69 6.29 3.15
Pagurusspp. 2.59 12.56 4.18 1.04
Carideaunid. 2.12 12.56 3.42 0.69
Nemertesia antennina 2.1 3.81 3.4 1.21
Hydrallmaniasp. 1.94 1.24 3.13 1.32
Sabellidae unid. 1.93 2.36 3.12 0.93
Polyplacophora unid. 1.88 6.3 3.03 0.45
Galatheasp. 1.65 4.95 2.66 0.84
Anemone unid. 1.58 7.16 2.55 0.42
Calliostoma zizyphinum 15 7.33 2.43 0.80
Inachus sp. 15 7.33 2.43 0.38
Ophiura albida 1.28 0.58 2.07 0.96
Pecten maximus 1.21 3.9 1.95 0.24
Palliolum tigerinum 1.15 3.14 1.86 0.31
Sagartia elegans 1.12 6.9 1.81 0.21
Crossaster papposus 0.99 9.22 1.6 0.14
Macropodiasp. 0.99 9.09 1.6 0.10
Pisces unid. 0.99 9.09 1.6 0.10
Cerianthus lloydii 0.67 0.58 1.08 0.35
Ascidian unid. 0.61 0.58 0.98 0.42
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Table 2.Presented are tb average abundances Tfor fished species and taxa of conservation concat
occurred in this groupThese were determined by taking the meafitloe abundance f for each taxon across the
stations within the group. The stations in which the listedaaf conservation interest ocawd are denoted in
parentheses.

Fished species Av. Abundance/m
Aequipecten opercularis 3.11
Pecten maximus 0.24
Taxa of conservation concern
Edwardsiasp.(Station 226) 0.03
Sabellaria spinulosgstation 221) 0.10

HABITAT DESCRIPTION:

ESTIMATED DEPTH RANGEO 30

SUBSTRATUM:

Medium to coarse sand with a mixture gfavel, pebbles, and cobbleamdsome surficial shell
BIOTOPE CLASSIFICATION:

Table 3.Presented are the top potential biotope matches for the listmmmunity group, according to the Marine
Habitat Classification for Britain and Ireland Version 04.05., based on habitat and community composition. Listed
are the codes corresponding with the classification scheme, the 2004 EUNIS code assigned tdiat;ithea
BrayCurtis similarity between the Isle of Man community with the listed biotope, based on presence/absence
community data, and a qualification of the fit of each biotope to the community.

Biotope Group ah EUNIS Similarity % | Fit
SS.SMx.CMx.Qlx.Nem A5.4411 32.88| Reasonable*
SS.SCS.ICS.HchrEdw A5.122 28.17| Poor
SS.SMx.CMx.FluHyd A5.444 27.40| Poor
SS.SCS.CCS.Nmix A5.5112 26.87 | Reasonable
SS.SMx.CMx.ClloMx A5.441 26.09| Poor
SS.SCS.CCS.MedLumVen A5.132 9.68 | Reasonable physical
SS.SCS.OCSdlayAmy Reasonable physical

*Selected representative

Table 4.Presented ighe broader habitat classificatiofor the listed community group, according to tivarine
Habitat Classification for Britain and Ireland Version 04.05. The habitat tygeeis With the corresponding 2004
EUNIS code.

Broader classificatiorsroup ah | EUNIS
SS.SCS.CCS/ SS.SMx.CMx A5.13/ A5.44
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REPRESENTATIVE IMAGES:

Plate1. A) Station 221, B) station 226.
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Group ai (7stations)

STATIONSS, 59, 61, 65, 66, 110, 113

Legend

COMMUNITY DESCRIPTION:
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highshell content. The soft coral a

Alcyonium digitaturmand the topshell
Gibbulasp.were abundant across the
stations.Hydroids were also prevalent
throughout the stations, including
Nemertesia atennina.Other commonl

observed taxa included the queen

20 Kilometers

scallopAequipecten opercularis, : —— : :
Figure 1 Distribution of stations which comprised community

the starfishAsterias rubenghe Groupaiin Manx territorial waters. Map generated using ArcGIS
paintedtop-shellCalliostoma zizyphinunthe crabEbaliasp., hermit crabsPagurusspp, and anemones
Urticinaspp Tubes of tle wormPomatocerosp.were observed in very highumbers encrusting
stones and shells. Small patches of encrusting sponge were also observed on stosiesliand

Unidentifiedemergentpolychaete tubesvere also prevalent in the sediment.
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Tablel. Presented are the taxa which contributed up to 90% of the similarity of the group, as identified using the
SIMPER procedure in the PRIMER v6 software package (Clarke & Gorley, 2006). Average similaritth@v.Sim),
precentagecontribution of each taxorto the similarity of the group (Contribution %) arsimilarity/standard
deviation Sim/SD are derived¥ N2 Y
valueindicated a consistent abundance across the stations within a griarke & Warwick, 2001 he average
abundance 1 for each taxon is presented and was determined by tgkime mean of the abundance hacross

the stations within the group.
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Species Av.Sim Sim/SD Contribution% | Av. Abundance/
Alcyonium digitatum 7.02 1.62 15.5 8.23
Gibbulasp. 6.32 1.72 13.96 3.56
Nemertesia antennina 4.09 1.11 9.03 2.29
Pagurus spp. 4.03 2.66 8.91 0.97
Porifera unid. 2.99 2.95 6.61 1.67
Calliostoma zizyphinum 2.93 3.37 6.48 0.64
Asterias rubens 2.44 1.38 5.39 0.55
Aequipecen opercularis 2.08 1.38 4.59 0.60
Ebaliasp. 1.96 0.88 4.34 0.76
Urticinaspp. 1.23 0.81 2.71 0.85
Flustra foliacea 1.03 0.49 2.28 1.09
Alcyonidium diaphanun 0.95 0.45 2.1 1.25
Inachussp. 0.93 0.87 2.05 0.16
Cerianthus lloydii 0.91 0.61 2 0.35
Echnus esculentus 0.86 0.86 1.9 0.27
Polyplacophora unid. 0.84 0.54 1.86 0.66
Boreotrophon truncatus 0.59 0.58 1.29 0.12

Table 2.Presented are the average abundance? for fished species and taxa of conservation conctvat
occurred in this groupThese were determined by taking the meahtbe abundance A for each taxon across the
stations within the group. The stations in which the listed taxa of conservation interestredcane denoted in

parentheses.

Fished species

Av. Abundance/m

Aequipeten opercularis 0.60

Pecten maximus 0.06
Taxa of conservation concern

Edwardsiasp.(Station 110) 0.01

HABITAT DESCRIPTION:

ESTIMATED DEPTH RARGEO m

SUBSTRATUM:
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This community occurred on two different types of substratum, which are descsidearately.
Substratum Group i: (59, 61, 65, 66, 110, 113

Coarse sand with gravel, pebbles, cobbles, and occasitrmailgiers.

Stations 61 and 113 with high shell content.
Substratum Group aR: (58)

Shell and shell gravel over a gelly sedimentjarger stones dishot appear to occur within this
station.

BIOTOPE CLASSIFICATION:

Table 3.Presented are the top potential biotope matches for the listed community group, according to the Marine
Habitat Classification for Britain and Ireland Version B4.Based on habitat and community composition. Listed

are the codes corresponding with the classification scheme, the 2004 EUNIS code assigned to each habitat, the
Bray-Curtis similarity between the Isle of Man community with the listed biotope, basegresence/absence
community data, and a qualification of the fit of each biotope to the community.

Biotope Group ail EUNIS Similarity % | Fit

CR.HCR.XFa.FIluCoAs.) A4.1343 46.46 | Reasonable
SS.SMx.CMx.ClloMx.Ng A5.4411 36.36| Reasonable

SS.SMx.CMx.FluHyd Ab5.444 36.36 | Reasonable biological, good physical
SS.SMx.IMx.CreAsAn | A5.431 28.17| Poor

Biotope Group ai2

SS.SMx.CMx.ClloMx A5.441 30.14 | Reasonable*

SS.SCS.CCS.Nmix A5.134 25.35| Reasonable
SS.SCS.CCS.MedLum\ A5.132 9.09 | Reasonable physical
SSSCS.CCS.Blan A5.135 6.25 | Reasonable physical

*Selected representative

Table 4.Presented are the broader habitat classifications for the listed community group, according hatiree
Habitat Classification for Britain and Ireland Version 04.05. Thiataipe is listed with the corresponding 2004
EUNIS code.

Broader classification Group i EUNIS
SS.SMx.CMx A5.44
Broader classificatiorGroup ai2
SS.SCS.CCS/SS.SMx.CMx A5.13/ A5.44
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REPRESENTATIVE IMAGES:

»y
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Plate 1. A) Group aR; station 58, Group ali; B) station 65, C) station 110, D) station 59, E) station 61, F) station 112
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