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Abstract

Keywords: circalittoral, soft bottom epibenthic community, video sledge, ,
NorthernAdriatic

One of the main factors shaping a marine benthic community is sediment
composition of theeafloor In this study, we observed an epibenthic community in

an offshore area of the Slovenian Sea represented mainly by sandy bottom with
gradually inceasing pete fraction in the sedimentowards the coastline. The
observations were carried out along linear transects using a video sledge
(SKIKAM) in the spring of 2022 and 2023. The video sledge is comprised of three
video cameras, two laser pointergidights fixed to a metal construction, with a
pair of skisattached on the bottom. At each location, the videos of the sea bottom
were recorded together widtdditional data on GPS position, speed and duraftion
survey Each video transect was divideddnsubsections with the duration of
approximately 3 minutes, which were then analysed separately. The video analysis
included taxonomic identification of organisms, their size and abundance together
with a visual observation of changes in community stm#tthe amount and
distribution of organic detritus, comprised of mollusc shells and dead organism
skeletons, along with changes in the seafloor topography including presence of

bumps and recessions on the bottom.

The overall number of taxa observed a8, of which91 were determined to the
species level. The highest speciesedsity belonged tdunicata(24 taxa, 19%)
followed byPorifera(23 taxa, 180) andCnidaria(18 taxa, 4%). Theechinoderms

had thehighest abundand@036100nt, 76%) followed ty spongeg409100nt,

10%) andcnidarians(172/100n?, 4%). The dominant species was the brittle star
Ophiothrix quinquemaculaté2900/100n%, 70%).In the area surveyedye have
observedvisible changes in specieesmposition andlistribution, changes ithe
seafloor topography and the amount and distribution of coarse detritus material on
the bottom. We recognised similar community characteristics in transects, sampled
in the areas with similar pelite fraction in the sediment. We distinguished between
the @mmunity type found on mudedsand from up to 20% to up to 40% pelite),
sandymud (from up to 50% to up to 60% pelite) and transitional area (from up to



30% to up to 50% pelite) which included the characteristics of both grébtps.
muddysandsea bottom yipe (MS) was most recognisable by the overall high
abundance dD. quinquemaculatagreat quantity of small organic detritus particles
and overall flat bottom surfac®/e recognised the transitiorsga bottom typ€r)

by the overall high abundance Of quinquemaculatahigh quantity of detritus,

with the prevalence of coarse detritus material, and a variance in the roughness of
the bottom surface. The sanrthudsea bottom typ€SM) was characterized by low
abundance dD. quinquemaculatgalong with a geeral low abundance of epifaunal
species, low quantity of detritus material and uneven bottom surface with frequent
occurrence of sediment mounds and regressions in deafloor O.
guinquemaculataontributel to the majority of the difference betwesea lottom

types We applied a noiparametrical test (ANOSIMbased on the Bra@urtis
distance measurgyhich presented a significant difference between the theae
bottom types along with the result of th8IMPER analysis, which the highest
dissimilarity(0.66) between mudy-sand and sandyudtype O. quinquemaculata
contributel to the greatest difference Y betweerthe andy-mud and transitional

sea bottom typesnd presented a dominant species in abundance medsoedly,

in some areas we observddmages on the seabed that can be associated with

fishing activity.



Introduction

Benthic community

Marine communities are collections of plants and animals within an area of the
ocean that interact with one another mohant with other such collections
(Snelgove, 2003)The species distribution and community structure are influenced
by environmental factors, food availabilitypphic interactionshabitat propgies

and outside disturbancéSraig & Jones, 1966; Pan & Pratolongo, 2021)

When observing the benthimmmunity, wefocus am the benthic zone, described
as the lowest @togical zone in the water body including the sediment s
sedimentlevels The seafloor is divided into hard and soft substrafaich can
differ in sediment particle accumulation rate, benthic communbiigtsire and the

degree of ecological and biogenic procegBes & Pratolongo, 2021)

The term "benthos" can also be used when describengranisms that inhabit the
benthic habitatsanging from badria, algae andlants to inverterates and
vertebratesBased on the size and living space of organishey can be classified

as microbenthos, which includes photosynthetic orgasmiand bactéa smaller
than 40 P living mostly attached to sediment particles; meiobenthos, including
organisms living in the interstitial space between sediment gramgng from

40 P WR P DQG PDFUREHQWKRY RUJDQLVPV ELJJHU WK
the sedimensurface(Pan & Pratolongo, 2021; Watling019) Additionally, all

truly benthic species are considered to be mostly ses#ih speific adaptations
associated witHiving on or in the substrate: elongated body forms, calcareous
shells and appendages along with body musculature enabling mdvereeand

into the sedimentParsont al, 1984)

Benthic marine organisms can be further divided into two ecologically different
groups: the epifauna and the infau(iEhorson, 1957) Most epibenthic (i.e.
organisms living on the sediment surface, attached or capable of movament)
endobenthici(e. organisms living within the sediment, capable aiving freely
through the sedimenand building burrows and tubesnganismshave developed
some adaptations relating $essile life on the sediment floBaynes & Szmant,

1989) Alongside browsers and occasional predators, mdakedpibenthic species
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are passive or active suspensiteeders relying on the current speed féood
availability in the water columr{Craig & Jones, 1966)Strong currents nedhe
seabed containing high concentration of suspended organic matter favour the
establibment of suspensiefeeding macrofauna, whereas areath low speed
bottom-currents enable thestlement of organic mattemothe seafloor alongside

the high sediment accumulation rate, favouring -sutface deposit feeders
(McCave, 1984; Rosenbert95)

The idea of communities came frdPeterserf1915 who observed a homogenous
combination of benthic species iftitng wide area of the Dash Seq based on

the quantitative sampling by a sediment grathese communities were
characterizednd described based ¢ime most numerous, most conspicupasad

for the area most "characteristic" species of aninfialsid (Thorson, 1957)
Peteren’'s communitiesnostly representedtatistical units, consisting of random
specis with overlapping distributizs with no ecological relatiorgharacterizethy

the most common speciaadoftenunderrepreserdtive of the smallrare species.
Nevertheless, Petersen's coomties are used as a base for describing a framework
of areas with similar biotic and abiotic characteris{idsorson, 1957)

The term bdcenosis is used based on the definitioPdfes & Picard(1964 to
describe "a group of living beings corresponding by its composition, number of
species and individuals to certain average conditions of the environment; a group
of beings which are linked by a reciprocal dependence and maintain thenliselves
reproducing in a certain place in a permanent way". Briefly, it defines a group of
organisms adapted to the average conditions in a particular environment with its
fluctuations(Bellan-Santiniet al, 2015) thusrelating a community composition to

the habitat that it is present iherefore due to a close comation between the
animal population (biocenose) and the substratum (biotoeg division of
organisms into communities has to be suppolgdediment samplanalysis

among other environmental paramei@isorson, 1957)

Two of the most adopted classification systems for Eweopean and the
Mediterranean &s +The European Nature Information System (EUNIS) and The
Barcelona Convention marine benthic habitat cfecsdion for the Mediterranean
(UNEP/MED) *use a hierarchic classificati@ystem, defining different habitats
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based on substrate compositibionomic zonation in which they occamdlevels
definingspecies compositiocharacteristic of the ar¢lontefalconeet al, 2021)
The classifications follow a hierarchical system including therenment (harine
benthic, marine pelag transitional water, freshwater amerrestrial), the depth
zone in the marine environmentfrdm littoral to abyssal), the region
(Mediterranean, Atlantic, etcandthe habitat type The latter idefined basa on
the environmental features suchsagmentology orsededmorphology or by the
dominating biological assemblage§.e. biocenoseswhich are considereds a
higher leve| within whichtheassemblages a@krtain species of animals (facies) or
plants (assemblagegre defined as representatifor a certain &bitat. The
representativespeciesof biocenoses, assemblages and faees provided as
examples for easy suial identification of habitatéBellan-Santini et al, 2015
Montefalconeet al, 2021; UNEP/MAP & SPA/RAC, 2021; UNEP/MED, 1998)

Granulometry and sediment classification

Internationally used rgin size scale fromWentworth (1922) provides a

classification based on sediment pa€isize, includinggravel (particles bigger

than 2Znm), sand SDUWLFOHYV EHWZHHQ PP DQG PPWRVLOW ¢
P DQG P XGlubitygesyMpartxkes from 3.9P9 WR . P

Based on Wentworth's grain size scélelk (1954, proposed 15 "textural groups"

based on the proportion of gely sand and mudnlthe latter, he included all
PDWHULDO ILQHU WKDQ P shiRRED@IW claa WZRUWK
arguing that the proportion of silt to clay can be difficult to meaandeproposing

the use b"'mud" as the mixture of both. Taefine the prevalence of silt ovetay

in the mud clasthe terms'silty" or "clayey" should be used the clay fraction is

bigger than the silt fraction; for intermediatéxtures,the term "muddy" would

mark a prevalereof mud over the other fractiomherefore;’muddy sand" would

corsist of more than 50% sandhereas'sandy mud"would consist 0fl0-50%

sand.Haldar @020 uses the ten "pelite" to describe a fingrained sediment

mainly consisting of sitDQG FOD\ ZLWK D JUDLQ InvthisH OHVYV V
classification, he includes silt, clay and their mixturemafd as unbound, loose

sediments.



In the EWNIS classification systeifDavieset al, 2004) the particles follow agran

size scale frongravel (6-4mm) tosand (4nm-63 P) andmud (particles smaller
than 63 P . The habitats are divided based on the dominating particle size of the
substrate;'fine sand or muddy sahdlescribeghe habitat withrsedimentparticle
size less thatmm andwith less than30% silt conten{"silt" i.e. mud) and"mud’

as the habitatvith more than 30% siltontent present in the sedimébDavieset

al., 2004) However, in the rent classificationEUNIS, 2022, the"sand class
includesa habitat'fine sands”, with less than 5% silt or clay fraction, and "muddy
sands" with 820% of silt fraction Furthermore, the "mud"” claggcludesa habitat
"sandy mud" with more than 20% silt or clay fract{&kEA, 2022) Due to thdack

of informationontheproportion of clay to silt in ousediment composition data

this studythe terms fromFolk (1954)will be usedto describe the nature tie
observedsea bottom typesand the ternfipelite’ (S. K. Haldar, 2020)o describe
the fraction in the sediment consisting of silt and clay.

Study area

The study area is located in the southernmost area of the Slovenian Sea, on the
southernopening of the Gulbf Trieste(Figure 1).The Slovenian Sea lies in the
southeast of the Gulf of Tritsswith a surface area of 214kend a mean depth of
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Figure 1 Map of the study area with locations of sampling stations. (adapted from
(MaY Udt al, 2023).

The Gulf of Trieste lies on the northernmost part of the Adriatic Sea amith
average depth of 20m, surrounded by Italian, Slovenian and Croatian(Goalse



et al, 2018) Most of the freshwater input comes from the adjacent eastern rivers
(Adige, Isonzo) alongith high nutrient and sediment supply, resulting in seasonal
vertical stratification and anoxi@lated events due to low current activity in the
inner part of the GulfZuschin & Stahowitsch, 2009)

The area is also characterised by high variations of salinity and temperatures.
7HPSHUDWXUHYV FDQ YDU\ IURP EHORZ U& LQ ZLQWHU
the salinity typically ranges between 25 and 38 PSU, being with an average value
of 35 PSU amonthe lowest in the Mediterrane@Boicourtet al, 1999; Cozzet

al., 2012) The variations are however less pronounced above the bottom in the
deeper parts of the gulf. During a period of stable sanweather, a water column

gets thermally stratifie@Cardin & Celio, 1997)Theinfluence of the open part of

the Adriatic Sea gradually declines towards the closed area of the Gulf of Trieste
on the northeast, observed by a decrease in the current velocity and sediment grain
size correlating with the increase in pelite contentsf@anRoisin et al, 2001;
Ogorelecet al, 199).

Sedimentation and sediment classification in the study area

The ®diment deposits in the Nor&driatic are mostly oferrestrial origin, supplied

by the adjacent Alpine riverg(g.Adige, Brenta, IsonzdPiave) and the River Po

in the west(Syvitski & Kettner, 2007; Trincardet al, 1994) In addition to river
runoff, the sedimentation in the Nor#driatic is influenced by \wd shears ah
water circulationMcKinney, 2007; Poulairt al, 2001) The dominant winds of
Bora, dry wind coming from the northeast, and Sirocco, warm wind blowing from
the southeast, produce a counter clockwise gyre in the North Adriatic. The wind
produced current rsuspends and transports the sediments from the mouth of the
River Po towards the East, resulting in a {fgrain thin deposit formed in the Gulf

of Trieste(Harriset al, 20 OF.LQQH\ et a, U994, (Poulairet al,
2001)

Vatova (1949 descibed the sediment in the area dffe Gulf of Trieste as
predominantlysilty and muddy sediments, also mueknd with different detrit
quantities("fondi prevalenza melmosi fangosi, ma anche fangossabbiosi con

maggiore o0 minore numero di detr)tiwherehe used the term "melma" to describe



terrigenous muds and "fango” to describe mud comprised of different portions of

silt and clay According toFedraet al. (1976)the bottom of theentral andeastern

part of the Gulf of Trieste consstf muddy sediment (mean grain size 7B with

65% of sediment particles smallerth& P ZLWK REVHUYHG VWUXFWX
burrows and piles, while sapddeposits (mean grain size 3@® with 7% of

sediment particles smallerthad P ZHUH FKDUDFWHULVW&bOF RI WKH |
the bay inthe Suthwest.Similarly to Fedraet al. (1976) Ogorelecet al. (1991

described the sediment composition from the Bay of Koper to Cayuel$a based

on sand, silt and clayomposition Thesilt andclay content decreasesi the

coastal areavith the highes{40% inside the bays, up to 20% in the transitional

zones named "silt" and "coarse 39iltb the sediment of the open part of the Gulf

of Trieste with thdowestsilt and claycontent(10% named "silty sand.)On the

other hand, the sand component increases from the coastal ar2@%5sand)

towards the open part of The Gulf where the sand fractitme sedimenprevails

along with the highest carbonate content-8®6) which includs biogenic

fragments of thin shells, foraminifera and molluscs.

Combiningtheavailableresults of sediment sampling in the Gulf of TriedeD Y UL p
et al. (2023 mapped the areas with different sediment compositions based on
particle size They divided the study area intockasses with peliteontent ranging
from 10 to 60% 10-20%, 2030%, 3040%, 4050%, 5060%) by combiningthe
information onthe sediment comp®n and performing a spatial interpolation,

applying the information to the map of the sampling &Ffégure 2).

10



N
['Zl\b 0 1 2 km
./

Figure 2 The study area with appliexteas of differenpelite content, derivaefrom

the spatial interpolatiorof thedata collected on the sediment composition in the
area 0D Y ¥tlaph 2023) Purple filled area+20-30%, orange filled area+30-
40%, green filled areat40-50% pelite.(from 0 D Y ldtlah (2023).

Based on th&UNIS classification of sedimefEEA, 2022) the study area would

be classifiedas muddy sad andmud Therefore,ttH DUHD PDSSHeBalE\ ODYULD
(2023 would bedivided into muddy sanatlasses 010-20% and20-30% ofpelite

content) and mud the classesof 30-40%, 4050%, 5060% pelite content)

Following the classificationof Folk (1954) WKH DUHDYV dtaRP02ZBD YU L p
would fall intomuddy sandfirst three classes df0-20%,20-30% and30-40% of
pelitecontentland sandy mud (the classegl6f50% andb0-60% ofpelitecontent)

As mentioned above, in this study Folk's classificatidll be used to describe the

naure of thesea bottom types

Benthic community observatian the NorthAdriatic andstudy area

Thesublittoral soft babm of the NorthAdriatic ischaracterized by welleveloped
megafauna, consisting of not only highuadant infaun€Orel & Mennea, 1969;
Vatova, 1935)but also of epifaunal suspensiteeding sponges, ascidians and
ophiurids (Fedraet al, 1976; Orel & Mennea, 1969; Stachowitsch & Fuchs, 1995;
Zuschin & Stachowitsch, 2009Yhe benthic fauna was primarily observed by
sediment grab samplg®©rel & Mennea, 1969; Vatova, 1935%nabling a good
estimation of the infaunal community structur®wever not representable of the
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epifauna dominated communiti¢edra, 1978) The studies of the epibenthos
progressed with the observation with a televised cameda(iglachan & Fedra,
1975) leading to improvement in the observations of the epifaunal communities
(Stachowitsch & Fuchs, 1995)

Records of studies on benthic community structure date bavattuva (1935)
sampling with a "prendisaggio” (also Petersen énai Petersel(1915) Van Veen
grab) nearthe Gulf of Rovinj. He describedix different biocenoses based on
species present in the samplexluding sediment composition in the sampling
area However, due to the sampling methdetdra(1978) argued that Vata's
description of biocenosesuld notapply to epibenthic gamunities as most of the
organisms living on top of the sedimeget swept away during grab sampling.
Improving the method for benthic community observatdachan & Fedral975
introduced a remote controlled camera on sled followed by sedi@eht
underwatersamplingwith SCUBA sampling which presented a better idea of
epibenthic community structuia the area south ohé Gulf of TriestgFedraet
al., 1976)

As mentioned afive,Vatova(1935)studied sediment types in the vicinity of Rovinj
and in the LimChannel in the Croatian Istf&rom the results obtained by the Van
Veen grab,he introduced thebiocenosis ofSchizaster chiajgeia community
structurenamed by the most commopexies found+Schizaster canaliferuand
Amphiura chiajeiin the area of predominantly muddy bottowith high detritic
comporert extending along the coastlirla a later workVatova, 1949)the range
of the biocenosis was extended frime coast of Istra towardise North including
the Gulf of Trieste between @and 37m deeplt is describedas a transitional
zoocenosis between the coastal and the offshore fainead on predominantly

muddy sediment, also on muddgnd withvariousamouns of detritic content.

In an attempt to classify arine benthicecology in the MediterraneaRZres &
Picard (1964 introduced thebiocenoses present on the circalittoral movable
sediment The biocenosis ofoastal detritic waslescribed bya high anount of
various detritic material (molluscdiryozoans, coralligenous algae) whilee
biocenosis of muddy detritic bottom included the facies @phiotrix

guinguemaculatavhich presented 90% of the total biomass.
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Later, Fedraet al. (1976)focused on the observation of epibentfaana in the
Northern part oftie Gulf of Triestepbtaining televised footage the bottom floor
along withsamples of sediment and organistaected by handBased on the TV
observations they dividethe sampling area into a central region and a peripheral
zone, the division was clear duednganisn density and distribution differences
along with different species composition between the a(Eagire 3). The
homogenous community of the central area was named the Qphigeniera
Microcosmug ORM) community,based on thenost common species observed in
the areaOphiotrix quinquemaculataRenieraspp. (Haliclonaspp) Microcosmus
spp.. The community wadescribean a predominantly sandy aredichstretched
from thesouthern open part of the Gulf of Triestevards thenortheast, where it
bordered to the peripheral zone, associated mostly with muddy bottates,
Fedra 1978 proposediew classificabnsfor communities present in the Nortwst
Adriatic and in the Gulf of Trieste. As an alternative to the established nare of t
ORM community he proposed "fie suspensiofeedingOphiotrix communities”
which would include the areas of the ORM in theteoAdditionally, the peripheral
areas of the ORM, expanding east and northeast towards Trieste, were named "The
detritus feedingOphiura communities"due to the overall decrease in suspension
feeder biomass and increase in deposit feeders and carrpeaiess includinghe

dominantOphiura lacertosdOphiura ophiua), by which the community was named.
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Gulf of Triest

Figure 3 The sampling area of Fedra, 1976. Tbervedthick line marks the
northeasterrborder of the ORM communiffrom Fedraet al. (1976, Fig. 1)

Combiningthe informationof pastcommunity descriptionin the study areaith
the recentEUNIS classifications(EEA, 2022) Lipej et al. (2018 outlined two
biocenose present in the northern part of The Gulf of TrielSiestly, the bocenosis
of coastal deitic bottom appears on predominty sandy bottoms with a lower
mud componengndmore or lss coincides witlthe area of the ORM community
Secondlythe bocenosis bmuddy detritic bottomén the eastern part of the Gulf
of Triesteappears on sediment with higher mud fracaon characteristic species
such afmphiura chiajeandSchizasteranaliferus similar to Vatova's description
of Schizaster chiajei zoocenosis. Aditionally, facies with Ophiotrix
guinquemaculataan be recogniseas a part of the biocenostescribed by a dense
population of the brittlstar(Lipej et al, 2006, 2018)

Aim of study

The aim of this study wa$o evaluate the composition and structurettod
epibenthic community of the circalittoral muddy sand in the Slovenian\8ea.
predict a significant difference in the community structure correlated with pelite
fraction in the sedimentVe also expect to observe the impact of fishing gears on

14



the seaottomand on the structure of the communithis study, along wittthe
project of 0 DY Wtlah (2023)andPremrl(2024)are the firssurveys focusing on
the epibenthidauna in this area, sinéesdraet al. (1976)

Materials and methods

This studyis based otthe project An upgrade on knowledge biotic and abiotic
characteristics and extent of benthic habitat types circalittoral coarse sediments
(MC3), circalittoral mixed sediments (MC4) and circalittoral sands (MC5)"

0 DY #tlap, 2023)carried out by théMarine Biology Station, Piran (National
Institute of Biology, Slovenia) from 2021 to 2023. This work was conducted based
on the sampling carried out in the course of this project and agrees with the methods
presented in the project repor® D Y Etlalp 2023) This study extends the number
of the video transects analysed from 25D Y Bltlal 2023)to 41.

SKIKAM #video sledge

This studyis based on the deosurveysof the setloor. The observations were
carried out along linear transects using a video sledge (SKIKAdfstructed in
the Marine Biology StatiorPiran, with the main goal of developing aon
destructivesampling method that would enable a stable drag on the seafido
providing goodquality videos of the bottom communitjhe SKIKAM (Figure 4)
consists of a metal construction with attached filming equipnvelmch includes
two GoPro cameras for recording and an additicualeillance camra for the
transmissiorof the video directlyto the sampling vesseTwo laser pointergre
attached above the camerae that the beamsvhich are approximately 10 cm
apartfall insidethe recording field of the camerasd serve as a calibration medh
for later determination athe size of the organisms and filened surface of the
seafloor.Two lights are added to illuminate the recorded area of the floor for better

recognition of organisms and bottom structures.
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SURVEILLANCE
CAMERA

Figure 4 The front side of the SKIKAMdeo sledgdéfrom 0 D Y @tlah (2023).

Data collection

The sampling was carriemlitusing video survey metheth the spring of 2022 and
2023 at 56 sampling sites randomly distributed in teeuthwesterrpart of the
Slovenian $a(Figure 1). At each sampling station, we ted thestartingGPS
position when the SKIKAM was lowered to the seafloor. The camdights and
laser pointers were turned on at the same time beforehand to ensure calibration of
the footageWhen thesledgehit the bottom the boahovel in the desired direction
until the ropewith whichthe SKIKAM was attachedyas long enough tan@ble a
stable pullon the seafloorAgain, the GPS position was written down once the
sledgestartedmoving The transect duratiowasagreedo 12 minutesfter a few
experimental samplingsyith a constant trawl speed 040.5 knots. The GPS
location ofthe boat and depth of tlbedgewere marked every 3 minutésrough
the duration of trawling To stop the trawling activity the Abslowed dowrso the
ropeloosened, which broughihe SKIKAM to a full stop. Whenhie boatvas in a
position directly abos thesledge the final GPS locatiomvas marked before the
sledgewasllifted back on the vesselThe GPS positionsspeed and duration of
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trawling marked throughout the sampling are important for the calculation of the
direction of trawling and theurface of the seafloorecorded/Appendix ATable
8).

Eachtransect was filmed with three cameras, which were positioned at different
viewpoints and captured different angles of the seafloor. In the analysisede
primarily the footage othe bottom GoPro camera the lowest position on the
metal construction, capturing the closest footages of the seabed otrarall,
enabling the easiest recognition of organisms. We fe#egeof the top camera

as an additional gint of view, if the organisms were unrecognigabiom the
bottom camerarlhe third camera was connected to the sampling vessetalle,
which enabled a livérangnission & the videq and was used as a surveillance
method to prevent any obstructiontbé sledge and eage undisturbed recording

of transect.

Video analysis

The analysis of video transects was based on the methods describ&lYrgt. p
al. (2023)andPremr|(2024)

The first step of the video analysis consisted of lookirg the 56transect videos
we recordedand dividing them intsubsections Some of the videos had to be
discharged due toon-optimalvideo quality therefore only 41 out of 56 transects
were analysedFirsty, each video transeavas divided intosubtransects of
approximately 3 mingts The3 minute mark was clear transects with little to no
change incommunity structurevisible thraighout the video. However, iive
observed a noticeabtinange in thenumber of species, their abundancehanges
in the seafloor morphologydescribed in detail later ithe Methods sectior)
throughout the duration of the transehe transct was divided into sutvansects
that captured th@bserved changee§. if the frequency of sediment mounds
increased inthe x1 minute of the vide transect and decreasedthe » minute of
the transect, a sttipansect lasted from the minute to thexo minute capturing the
time of the highest frequency of the sediment moundé only considered
capturing a change in an individual stnnsect, if the duration of the change lasted

more than 30s.
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Furthermorewe marked the presence and abundancergdnisms,recognised
from the video recording3.he videos weranalysed usinghe VLC media player
(VideoLan, 2006 andslowed down for easier recognition and identification of the
organismsWe mosly includedorganismswhich we couldobserve were alive by
vivid colouror signs of movemenh mobile specieslo ensure a standard protocol
throughout the analysis, ortlye oganisms passing the line of the two laser pointers
wereaccepted for the analysi/e identified the organisms to the lowest possible
taxon with the help of identification keys and otheliable sourcesWe also
collectedscreenshat of organisms, represt@ble for each taxon anorganised
themsimilarly to an identification key faaccessiblé&entification insimilar studies
(Appendix BTable 9). For taxa, where specific identification was impossible or
presentedh high uncertainty if identified to a lower taxonomic level, we used the
modifier sp. or spp. to indicate the higher taxonomic level to which the observed
organisms were assigned with greater confidence. We used the qualifier cf. as an
indication of the orrelation of identifying factors of the specimen with the given

speciegSigoviniet al, 2016).

The organisms wemuntedupon occurrenceHowever, due to the gh abundance
of Ophiothrix quinquemaculatathe brittlestas wereonly counted in the first 10
second®f every minute of the sutvansect. We multiplied the counted value by 6,
providing us with an estimated numbef individualsin 1 minute whichwe then
applied to the duration of each strthnsect respectivelySome of the orgnisms
and other structuregroved to be uncountable, therefore only thegspnce and
absence was markedviost of the marked species represented the infaunal
community, which was not the main pointaifservation for thistudy;therefore
the marks are merely informative and motluded in the community analysis.
Shellsof irregular sea urchin@drregularia) presenon the surface of the sediment,
did not coincide with our standard of countingylive organismshowever, their
presence was notated due to hingh occurrence ohts taxa in previous studies of
benthic communities in this are@/atova, 1935) We assumed the presenck
Solecurtusstrigilatus based orthe occurrenceof two round holes in the sediemt
(Figure 8), which have been related to the ocence of this species in the sample
area(Dworschak, 1987)In some areasPeyssonnelia squamariavas observed,

which occasionally covered a large portion of the seafloa h#ve recordedits
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occurencewith a markof presence and absencdrinsecs and separately also its
dominant presenceAdditionally, we marked any oagrene and numberof
damags on the seafloor, which nstly presented in the form ofrerrowditchor a
strip of barrensurface(Figure 10), where we observed unusual patterns in the

epibenthic communitguch as aggregation adecline in organism abundance

We alsodescribedeach suliransect based on the obserwddracteristics ofthe
community and seafloastructure As mentioned above, eaefideo transect was
divided into subktransects of approximately 3 minuté@sno noticeablechanges in

the community andottom structurevere observedOtherwise,video transects
were divided based on visual obs&tion, where each sttbansectrepreseted the
durationof the observedchange We visually estimatethe quantity, quality and
distribution pattern of cage detritus material, composefithe shells andskeletal
remains obrganisms. We observed the general amount of detritus paritiese

we compared the quantity betwesrbtransects by being higher or lower than the
previous and the general size of the particles, which we divided into fine (small,
broken pieces, usually mixed with sediment) and coarse (bie® of mollusc
shellg. Regardingthe distribution, we observed if the detritus particles agdesh
into piles or in [is, present on the surface,weredistributed evenly on theurface

of the sedloor. Thirdly, we observed the local topography of the bottom based on
the presence of bumps apils on the surfaceWe also observed the presence of
sediment moundand hdes again marking their frequenckinally, we noted any
damage to the seafloor we observtk distinguisked between shallow, narrow
ditches and strips of barren surfasbereit was obvious, that therganisms were
scrapedrom the bottondue to thealifferencein the quantity omaterialpresent on

the bottomon both sides of the str{Frigure 10a).

Based ondescribed characteristics, we recognised three diffdygas of sea
bottomin the study areaDueto later associations betwednansectswhere we
recognised a certain type séa bottomand the pelite fraction assigned to those
transects, we named two out of teee typs based on the prevailing textural
group following Folk (1954)classifications. Thenuddysandtype was assigned
mainly to transects with lowpelite fractionin the sednent (0-20%, 20-30%),
therefore, the textural groupdisd” prevailed over "mud", justifying ¢hname

19



muddysand. Similarly, we mostly assigned tendymud type to transects with
high pelite fracton in the sediment4(0-50% 40-60%), where the textural group
"mud” prevailed over "sand"However, in some traects, we observed a
combination of the characteristics from both muddynd and sandwyud types
which made it difficult to assign one of the establistyges of sea bottono these
areas with interchanging features. Nevertheless, after mapping thedS#H8ng
of all transects sampled in the study and associating them withbHesvedsea
bottomtypes the transects, where we obsst mixed characteristiceerelocated
in the geograpleal area between the areadrahsects assigned to santwd and
muddy-sand sea bottom typeAs the community andeafloor characteristics
gradually progressed from muddgnd to sandynud attributesthis type was

namedransitional

Categorization of the sea bottom

We distinguished betwadhreesea bottontypes (muddy-sand, transitional, sandy
mud) based on the observation of the quantity and distribution of different size
detritus particles and the characteristics of the seafloor morphdiogyre 5
presentghe study area, with eadhanset sampling statiormarked with colour
representing the sea bottom type observed in the video traAdédionally, we

also marked the transects, where we obsethed presenceof Peyssonnelia

squamaria
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Figure 5 A map of stdy area withsamplingstations The different sea bottom types
associated with the transe@se marked witttolour, as well as the transects, with
the presence d?. squamariaThe sequence of transects with gradual change are
highlighted (adapted fronD D Y Wilah (2023).
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Figure 6 Screenshaqpictures of the transects, representative forsba bottom type
a) muddysand b) transitional ¢) saneyud

The muddysandtype

The muddysandsea bottom typ&as most recognisable by the higbantity of

small organic detritus particlesnd overall flat bottom surfac&ifure 6a). The
detritus material was present inetlshape of small, broken mollusc shells,
distributed evenly on the surface. We also obseatadh quantity of pebbles and
other coarsgrain sediment on the bottom surface. However, in some areas we
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observed distinct aggregations of coarse detritus, mosiljusc shells and other
organic material, and organisms (sponges and tunicates in piles or wide strips)
(Figure 7a), similar to deposition areas, caused by current activity. One transect in
particular had an unually large amount of organisms, aggregated in piles or

distributed in a dense layer on the bottdAg(re 7b). The bottom surface was

mostly flat.

Figure 7 Screenshophotos, complimeaty to the description of the sea bottom
type muddysand. a)aggregation of coarse detritic material, deposition area b)
dense layer on the bottom
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The transitionatype

We recognised the transitions¢a bottom typdy the high quantity of detritus
mateaial, with the prevalence of coarse detritus material, and a variance in the
roughness of the bottom surfagegure 6b). We observed a high quantity of coarse
detritus, with whole mollusc shells and skeletal reaaif organisms, in particular
irregular sea urchinsir(egularig, which occasionally appeared on the bottom
surface. A recognisable characteristic of the transects in the transsé@niabttom

type was the variation in the sea bottom structure, whectged from mostly flat
bottom with occasional regressions and pits, to slightly bumpy, with deeper pits and
small bumps in the surface and occasional mounds of sediment present on the
surface. Rarely, the transition could be seen within the duration oframsect,

where we could observe a change in bottom morphology from orgasgect to
another by the increased number of sediment mounds. However, most of the time
the changes were observed throughout multiple transects, as they were sampled on
a smalle scale and could not capture such transitions ittt m topography of

the areaOccasionally, we observed a pair of holes in the sediment s(F@cee

8), usually not more than 5cm apart, which we couldtesio siphon openings of a

burrowing bivalveSolecurtus strigilatupresent in the arg@worschak, 1987)

Figure 8 A pair of holes observed in the sediment, related to siphon openigs of
strigilatus.

The sandymudtype

The sandymud sea bottom typevas characterized by low quantity of detritus
material and uneven bottom surface with frequent occurrence of sediment mounds
and regressions in the seaflobrgure 6¢). We observed mostly coarse detritus on

the bottom surface, occasionally aggregated in piles or in regressions, but more
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frequently as individual pieces dcfhells and leeletal remains of organisms
(Irregularig on the sediment surface. Theface of the seafloor was uneven, with
regressions, pits and high frequency of sediment mounds that could grow as high
as the position of the top recording camé&@c(n).We also came upon areas with
high abundance of banfish (Cepola marophthalmaswimmng in and out of

vertical burrows in the sediment floor.

During the video analysis, we documented eachisarsect by acreenshgphoto,
representative fothe descriptionwe made for each stbansect. With the
observation of thecreenshagphotos, we ould link some transects into sequences,
from which we could observe a gradual changeséa floor characteristics
throughout the area. We arranged the sequence to start with a transect, sampled in
the area with lower pelite fraction, and continued witnsect in a semtlinear
direction towards the areas with a higher pelite fraatiothe sedimengFigure 5

“transitions").

A sequence of transects in the Northeast, towards the middie Giuif of Trieste,

stated froma transecbn transitionalsea bottom typ& a transect @ sandymud

sea bottom typéFigure 9). We can observe a decrease in the quantity of detritus
material from the first two frameg&igure 9a-b) to the last two framesigure 9c-

d). Furthermore, the overall decrease in the epifaunal abundance from the
transitional transectHgure 9a) towards sandgnud transectKigure 9d), along

with the gradual change in the sea bottom structure with an increase in the frequency

of sediment mounds.
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pelite %

Figure 9 A sequence cdfaeenshophotos made during video analysis, depicting a
change from transects in the transitional type (a;)lp the transect in the sandy
mud type (d) in the northeastern part of the study are@ra)sitional sea bottom
type withlower quantity of carse detritic material and mostly flat sea floor surface

b) A transitional area with a high quantity of coarse detritus material, aggregating
in clumps; the ocauence of bumps in the bottom surface. c) A decrease in the
quantity of detritus material irrdnsect, sampled in the area closer to the sandy
mud sea bottom type area. d) The appearance of the sandysea bottom type,
with low detritus quantity and the frequent occurrence of sediment mounds.

Overall, we observed 2ihdividual signs of damageotthe seafloor in 1kub
transects, 7 strips of barren surface and 13 ditches. Strips of barren swdeee
observedn the areas dPeyssonnelideds, where the algal matt was gtegd from
the surface along with other surface organisms, usually lea@egeus
pedunculatusinharmedFigure 10a). Ditches were seen in parallel pairs, usually

filled with organisms or detritic materiéFigure 10b).
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Figure 10 Screenshgphotos of transects with observed damage a) strip b).ditch

Statisticalanalysis

The description of the communisfructure is based on specmsmposition and

abundance data derived from the video analysis

Based on the data recordedring the sampling activity and tlealibrationof the
laser pointers in each vide® were able to calculate theganism density for each
subtransectWe combinedhe trawling speed data attie duration of each sub
transect to calculatthe trawling distance covered in each trans&ased on the
distance between the laser pointers we were #blcalculate the widtlf the
recordedarea, which we combined withe recorded distance to obtain the surface
of the recorded area each suliransect(Appendix A Table 8). With the given
surface area and the number of organisms in eaclraogect, we calculated the

density of organismger 100 m.

For the interpretation of data on community structure we followedstrategies
described byClarke & Warwick @001). We obtained a broad picture of the
community composition in the study area with a faunistic description of the
community,also analysingommunities of the three observed types of sea bottom
Using Excel, we performed a faunistic description of the conityimthe sampled

area.

Firstly, we observed the overdliodiversity andabundance of organisnis the
overall studyarea.We identified the organisms to th@wvestpossible taxa (T2),
which we then assigned tirteenhigher taxonomic groupd 1), of which five on
the level of Phylum (Porifera, Cnidaria, Bryozoa, Echinodermata and
Platyhelminthes) four Classes (Polychaeta, Gastropoda, Bivalvia and
Cephalopoda) two Subphylums(Crustacea and Tunicataone Parvphylum
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(Osteichthyesand one common nan{&lacroalgae) The abundance data of all
organsmswas pooled for the abundance and biodiversity analyises average

density for eaci2 taxawas used as an abundance meastiagaxa

We countedthe overallnumber of lower tax&T?2) in each taxonomic gup (T1),
specifying the number df2 taxa identified® the level of species, genus and family

or higher To observe the proportion of sample diversity represented by each T1
taxonomic groupwe calculated the relative diversity of each T1 taxonomic group
in relation to the overall number R taxa in the sampl&imilarly, we calculated
therelativeabundance of each T1 taxonomic graupelation to the sum of average
abundance of T2 taxa in the sampleFurthermore, we calculated the relative
abundane of each T2 taxi relation tothe sum baverage abundancesT taxa

To observe the dominant T2 taxa in eachtd&donomic group, we calculated the
relative abundance of T2 taxa within each T1 taxonomic group

Secondly, we looked at the biodiversitygd abundance patterosthe community

in the study arealVe observed the overall biadirsity in the area by calculating

the ShannotWeiner Species Diversity IndeXd() and evenness with Pielou's
evenness indeXY). The abundance data were transformgthlking the square root

of the values, to equivalently weight the contribution of common and rare species
on the similarity valueqClarke & Warwick, 2001) We applied a similarity
coefficient (BrayCurtis dissimilarity index) on the transformed data to obtain a
dissimilarity matrix, to which we applied a Nanetric Multidimensional Scaling

(NMDS) for a graphigresentation of ordinated data.

We observed the dominance in abundanc®plfiiothrix quinquemaculataery

early into the data analysis. To observe the underlying abundance patterns of the
rest of the communitypotentially masked by the dongince of the ophiurid, we

have also performed the analysis of diversity and dissimilarity on the data without

O. quinquemaculata

Following the results of the NMDS visualizatiome applied the imrmation on the
pelite content and sdmttomtype associad with each sulbransect agactor with
three levels (muddysand, transitional, sandyud) (Appendix A Table 8). We

observed the biodiversity and abundance patterns of saahbottom type
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separately, following tfaunisticanalysis described abow/e observed species
diversity within each sea bottom type by calculating the Shakivieiner Species
Diversity Index H') and evenness with Pielou's evenness indg@xXWe compared
the abundance and diversity patteofstaxa between the sea bottom types by
performing an Indicator Species Analysis (ISA), which calculates the proportion of
abundance aofachtaxain a grougn relation to the total abundance of tawh the
output ofindividual value The highest valueare assigned faiaxa common in
only one grougBakker, 2024)whichare presented as charcteristpesies of the
group Characteristic species aggecies that are special to or especially abundant
in a particular situation or biotope, whichrcusually be easily identifie@Park,
2007) The similaritybetweersea bottom typewas tested witla norparametric
Anaysis d Similarity (ANOSIM). Finally, we useda Similarity Percentage
analysis (SIMPER) to assesthe contribution of individual species to overall
dissimilarity betweenthe sea bottom typesn the statistical testing the eaff P-

value for statistical significance was >010

For further analysis of diversity and disskamity along with the visualization of the
results we used the program PAfHaleontological Statistic{Hammeret al,
2001)andR program(R Core Team, 2024yith RStudio integrated development
environment (IDEYRStudio Team, 2019yvith the package!"#$% &Oksaneret
al., 2024)and'()*!"+," (Wickhamet al, 2019)
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Results

Faunisticdescriptionandcommunity structuref the study area

The overall number of taxa present in the studw a€el29, from whictl6 taxa
wereidentified to ataxoromic levelhigher than Family22to the level of Genus
and91to the level of SpecigJable 1).

Overall, the subphylunTunicatahad the highest biodiversityith the highest
numberof T2 taxa(24; 1), of which 17(74%) wereidentified to the species
level, followed by he phylum Porifera23; 18%), of which 17 (78%) were
identified to the spcies level and the phylum Cnida(iB8; 14%), of which 14
(78%) wereidentifiedto the species levéTable 1). The T1 taxonomic group with
the highest abundance of organismas the phylum Echinodermafavg. 30%
org./100n3, 76%), followed by Porifera (avgt09 org./100n3, 10%) and Cnidaria
(avg. 1710rg./100m, 4%). The T2 taxon with the highest abundance was
Ophiotrix quinquemaculatgavg. 290 org./100m, 70%) thenPaguristes eremita
(avg. 1560rg./100m, 4%) andCereus pedunculatyavg. 146org./100n, 4%).

Table 1 A summary of diversity and abundance data for all-sabsects in the
study areaT1 xhigher taxonomic group; T2the lowest possible identified taxa
Thenumber ofall T2 within T1 (N2), number otaxa identified to a level of family
or higher(Nr), gerus (Ng) and specie¢Ns) within eachT1 taxonomic groupThe
average densitgf T1 taxonomic groufArs) is presented atheaverage number of
organisms per 100fnThe firstthree most abundant T2 taxa in each T1 taxonomic

groupare presented (TZlong with heir average density per Tfresented athe
average number of organisms per 10tjAv>).

T1 ' s I l's A1 T2 A1,
Porifera 23 2 4 17 409 cf. Clathria 78
compressa
Ulosa digitata 72
Haliclona spp. 58
Cnidaria 18 3 1 14 171 Cereus pedunculatus 2146
Epizoanthuspp 10
Hydrozoa 9
Polychaeta 7 2 1 4 7 Filogranasp./ 3
Salmainasp.
Myxicola 2
infundibulum
Sabellidae 2
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Gastropoda 10 2 0 8 12 Aporrhais 7

pespelecani
Bolinus brandaris 2
Doris pseudoargus / 1

Geitodoris planata

Bivalvia 5 0 1 4 68 Aequipecten 38
opercularis
Mimachlamys varia 23
Flexopecten flexuosug 5
Cephalopoda 1 0 0 1 0 Seppia officinds <1
Bryozoa 8 1 1 6 14 Schizobrachiela 6
sanguinea
Bugulinacf. turbinata 3
Schizomavellap. 2
Crustacea 10 0 4 6 163 Paguristes eremita 156
Inachusspp. 4
Pagurus prideaux 2
Echinodermata 10 1 2 7 3036 Ophiothrix 2900
quingqiemaculata
Ophiura sp. 80
Psammechinus 49

microtuberculatus

Tunicata 24 1 7 16 86 cf. Diplosoma 13
spongiforme
Polycarpacf. 13
mamillaris
Phallusia mammillata 9
Osteichthyes 9 3 1 5 3 Gobius niger 1
Serranus hepatu <1
Teleostei <1
Platyhelminthes 2 0 0 2 0 Pseudoceros maximu <1
Yungia aurantiaca <1l
Macroalgae 2 1 0 1 17 Corallinales 15
Valonia utricularis 2

Total 129 16 22 91

Table 2 showsthe different structuraparameters of the community in the study
area.The mean density of organisms per-$tmsect wa8373.4org./100n% (min:

4, max: 16459.9median2236.3. The mean numbeaf taxa was 34 (min: 8, max:
61, median: 4P The mean value odvennesswas 0.42 (min: 0.06, max: 0.87,
median: 0.39)The mearH' diversity within subtranscts in the study area was
1.52 (min: 0.22, max: 3.07, mediah4) (Figure 11, Table2). After removing the
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abundance value foDphiothrix quinquemaculatdrom the data setthe mean
density of organismger subtransect was 1085.7 org./100(min: 4, max: 5321.2,
median: 857.1). The mean number of taxa 8&4 (min: 7, max: &, median: 39).

The mean value of evenness was3qmin: 0.53 max: 0.8, median: 075). The
meanH' diversity within subtransects in the study area wag8(min: 1.42 max:
3.23, median:2.74). When comparingthe data with (InclOphx) and without
(ExclOphx) the abundance value @. quinquemaculatathe mean values of
density, evenness and ShamWiener diversity were significalyt different
between the group&igure 11).

Table 2 Faunistic parameters for ¢ data including abundance values for
Ophiothix quinquemaculatnd the data obtained after the removal of abundance
values.The density of organisms is presergsdheaveragenumber of organisms
per 100m. The diversity ipresentedvith Species richnes(S),PiIHORX{V HYHQQH V"

LQGH][ -Jharb&iener diversity index+ Jfor data with(including) and
without (excluding) abundance oDphiothrix quinquemaculata

Density Richness §) EvennessJ') Diversity (H')
including Ophiothrix mean 33734 39.1 0.42 1.52
quinquemaculda min 4 8 0.06 0.22
max 16459.9 61 0.87 3.07
median 2236.3 40 0.39 141
excluding Ophiothrix mean 1085.7 38.1 0.75 2.68
quinquemaculata min 4.0 7 0.53 1.42
max 5321.2 60 0.89 3.23
median 857.1 39 0.75 2.74
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Figure 11 Means and confidence intervals (95%) fiensity (avg. orgl/00nf),
species richness (S), Pielou’'s evenness index (J'ShadnorWiener diversity
index (H') for data with (InclOphx) and without(ExclOphx) abundance of
Ophiahrix quinquemaculataMS:muddysand, T:transitional, SM:saneyud
blank p > 0.05 *: p <= 0.05, **: p <= 0.01, ***: p <= 0.001, ****: p <= 0.0001 .

In the NMDS ordination plotRigure 12a) presents a slight aggregation of points
in the bottordleft corner of the plot, while the points on the right side of the plot
are more scattered.he distance between the ordination poicasreldes to the
Bray-Curtis dissimilarity between the stbansectsBased on thénformation on

the peite fractionassociatd with the suktransects0-20%,20-30%,30-40%, 40-
50%,50-60%)the aggregation in the doweft corner is mae up of suktransects
with 30-40% pelite, and somsubtransects with lower1(0-20% 20-30%) and
higher @40-50%) pelitefraction in the sedimen®he scattered aremn the right is
mostly composedf subtransects witl20-30% andb0-60% pelite, where thgoints

representing eadevel of peliteare segregatedhe NMDS plot based on the data
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without abundancealuesof Ophiathrix quinquemaculatgFigure 12b) showed a

more uniform aggregation of all points, with smaller and more uniform distances
between them as in the ordination plot with unaltered data. However, it also shows
slight grouping of poits with low pelite {0-20% and20-30%) in the bottomeft

side of the cluster and points with higher pel@é-40%,40-50% and50-60%) in

the topright.

Furthermore, we applied the information about the assigned sea bottom type to each
subtransectas ashapecode.The ordination points representing the muddyd

sea bottomype were shaped agcles, sandymud as triangke and transitional as
squaresComparing the two factors, sea botttype and pelitéraction, we can see

that the sea bottom typesitg distinctly coincide with certain levels of pelite. Sub
transects within muddgand type are mainly associated with pealité0-20% and
20-30%, suktransects within the transitional sea bottom type are mainly associated
with 10-20%, 30-40% and40-50% pelite and sultransects associated with the
sandymud sea bottom type with0-50% and50-60% pelite fractionWe could
observe, that the grouping of strlansects can be associated with the sea bottom
types(Figure 12a). The 60% confidence intervagllipse of transitional sea bottom
type (T) coincides with the aggregation of points in the bottefhcorner, while

the ellipses of sandynud (SM) and muddysand(MS) type partially capture the
scattered area on the right, respectivel

When observing the ellipses based on the observed sea bottom types on the
ordination plot without theabundancevalues of Ophiothrix quinquemaculat
(Figure 12b), ahigher degree adeparatiorand smaller overlap between tiede
ellipses can be seeMue to the smaller distances between the-tsatsect
ordination poing, the 60% confidence intervallipseof the associated sea bottom

type transitionatoincide with the grouping of pointd 20% and 30%elite, points

of 30-40%,40-50% andb0-60% pelite coincide with the ellipse dfansitional and

points with40-50% andb0-60% pelite coincide with the ellipse of sanaiydsea

bottom type.
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Figure 12 NMDS ordination plot based on the data a) inchgland b) excluding
abundance value @phiothrix quinquemaculatavith appliedcolour-coded pelite
classes 10-20%, 20-30%, 30-40%, 40-50%, 50-60%), shapecoded sea bottom
type information (MS:muddyand, T:transitional, SM:saneipwud) and statistical
ellipses with 60% confidence interval. The ordination stress value is presented
above each plot.

The dissimilarity matrix calculated based on the BTaytis dissimilarityindex
showed the average distance 0.53 within and 0.60 bewezebottom type#fter

the exclusion of the abundanealuesof Ophiothrix quinquemaculatathe average

of mean distancevas0.54 within and 0.6betweersea bottom typedhe highest
dissimilarity was observed between mugind and saneyudsea bottom types
while muddysand and transitional had the lowestsdimilarity between them
(Table 3). After the removabf abundancealuesof O. quinquemaculatérom the
data, the dissimilarity values between tieesincreasedThe Rvalue calculated
with ANOSIM presents t@ highest difference betwegansitional and saneyud
types which decreases after the exclusion of abundawakies of O.
quinquemaculata Furthermore, thedifference betweenmuddysand and
transitionaltypesincreases remarkably when &xaing the abundancealuesof O.
guinguemaculataThe ANOSIM test showed a significant difference between
muddysandsandymud and sandynud,transitionakyperegardless the abundance
of O. quinquemaculataHowever, thedifference betweemmuddysand and
transitional type was significant only when performed on the data without

abundancealuesof O. quinquemaculata
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Table 3 Bray-Curtis dissimilarity values and ANOSIM paiiise comparison of sea
bottom typesDissimilarity values beteen types (Et) are obtained from &8ray-
Curtis dissimilarity matrixfor data with (including and without (excluding)
abundance oDphiothrix quinquemaculat&® values and significance levels are
presented (p<0.001***) derived from a pairwise ANOSIM aiseéd. MS:muddy
sand, T:transitional, SM:saneyud

Groups Dissimilarity R-value Significance level
(Dec)
including Ophiothrix MS,SM 0.66 0.36 0.0001***
quinquemaculata MS,T 0.50 0.01 0.3077
T,SM 0.64 0.44 0.0001***
excluding Ophiothrix MS,SM 0.72 0.70 0.0001***
quinquemacubta MS,T 0.62 0.40 0.0001**
T,SM 0.65 0.39 0.0001***

The results of the SIMPER analysis presented the species that contributéd mos
the differences betweesea bottom typegTable 4). Overall, Ophiothrix
quinquemaculatacontributed to the dissimilarity between &lpes the highest
contribution (77%) to the dsimilarity betweenransitional and sandyud type

and the lowest (%) to the dissimilarity between muddgnd and sandyud sea
bottom type Other species contributing to the dissimilarity betweenyibeswere
Cereus pedunculatuBaguristes eremitaOphiurasp. and various spongeslpsa
digitata, cf. Clathria compressa, Haliclonspp).
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Table4 The results of SIMPER analysis performed with the progra PAST. Av.
Diss xaverage dissimilarity of the species in the group; Contrib.froportion of

the dissimilarity between groups explained by a species; Cumulaticaftulative

contribution ofspecies to the dissimilarity between groups; Meghe mean of
abundances of the species in each group. MS: msadg, T: transitional, SM:
sandymud.

MS,SM
T2 Av. Contrib. Cumulative % | Mean MS | Mean SM
dissim %
Ophiothrix quinquemaculata 37.36 56.81 56.81 2,99E03 942
Cereus pedunculatus 5.45 8.29 65.10 265 9.22
Paguristes eremita 2.15 3.26 68.36 197 114
cf. Clathria compressa 1.86 2.83 71.19 118 8.87
Ulosa digitata 1.54 2.34 73.53 95.40 13.30
Opbhiura sp. 1.35 2.05 75.58 73.60 25.80
Psammechinus nerotuberculatus 1.34 2.04 77.62 64.30 13.90
Aequipecten opercularis 1.20 1.82 79.44 63.20 4.82
Mycale tunicata 1.19 181 81.25 73.40 10.70
Haliclona spp. 0.94 143 82.68 65.70 21.70
MS, T Av. Contrib. Cumulative % | Mean MS Mean T
dissim %
Ophiothrix quinquemaculata 33.65 67.21 67.21 2,99E03 4,53E03
Cereus pedunculatus 3.07 6.12 73.33 265 7.18
Paguristes eremita 1.35 2.70 76.03 197 103
Ophiura sp. 1.28 2.55 78.59 73.6 146
Ulosa digitata 0.99 1.97 80.56 95.4 72.70
cf. Clathria compressa 0.98 1.96 8252 118 51.80
Haliclona spp. 0.72 1.44 83.96 65.7 72.80
Aequipecten opercularis 0.63 1.26 85.21 63.2 11.90
Psammechinus microtuberculatus 0.61 1.23 86.44 64.3 46.50
Mycale tunicata 0.60 121 87.64 73.4 49
T, SM Av. Contrib. Cumulative % | Mean T Mean SM
dissim %
Ophiothrix quinquemaculata 49.95 77.46 77.46 4,53E03 942
Ophiura sp. 1.52 2.35 79.81 146 25.80
Paguristes eremita 1.18 1.83 81.64 103 114
Haliclona spp. 0.86 1.33 82.97 72.80 21.70
Ulosa digitata 0.83 1.29 84.26 72.70 13.30
Psammechinus miatuberculatus 0.73 1.14 85.39 46.50 13.90
Raspailia viminalis 0.73 1.13 86.53 46.80 11
cf. Clathria compressa 0.71 1.09 87.62 51.80 8.87
Mycale tunicata 0.69 1.07 88.69 49 10.70
Tedania anhelans 0.52 0.80 89.49 33.30 13.50
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Faunisticdescription and@mmunity structure ofammunities associated witlea

bottom types

The muddysandtype

The muddysandsea bottontype included 104 sultransects, 41 (100%) were
sampled in the area wiftD-20% pelite and 63 (88%) in the area wath30% pelite
fraction inthe sediment. FurthermorBgyssonnelia squamarigas present in 38
(36%) subtransects, of which 17 associated with sediment W#20% and 21
with 20-30% pelite We have observed damage of the seafloor on 4ranbects
(6%), of which 4 in the shapd a strip and 2 ditches. Theerall surface covered

with transects was 73882m

The overdinumber of taxa presemas119 of which85we identified to the species
level (Table 5). The sulphylum Tunicatahad the highest biodiveity with the
highest number of T2 tax24; 21%), followed by the phylum Poriferall; 18%
and the phylum Cnidariél5; 13%). The most abundant T2 taxon w@ghiothrix
quinquemaculatgavg. 2987org./100n3, 68%), followed byCereus pedunculatus
(avg. 26 org./100m, 6%), and Paguristes eremitdavg. 1960rg./100n3, 4%)
(Table 6).

Overall, we observed a high abundance of sponge€lathria compressalJlosa
digitata, Mycale tunicatg cnidarians Cereus pedunculatystunicates (Ascidiella

spp), the dominant O. quimuemaculata and occasional flat fish
(Pleuronectiformes The ophiurid formed acarpetlike coverage, where the
organisms covered the seafloor in a layer over all other organisms present on the
bottom. In some areathe dense carpebver transitioned into patchy cover, where
the ophiurid was less abundant, however still distributed evenly on the bottom.
Rarely, wherO. quinquemaculatavas less abundant, we observed aggregations of
the organisms on large sponggk digitata, cf. C. compressa, Tedania anhelans
and tunicates Rhallusia mammillata In some areas, we observed a high
abundance of the red algd®eyssonnelia squamariaovering the seafloor,
occasionally forming a dense layer mixed with tunicatBs mfamnilata),
fragments of sponges (o€. compressal. digitata, M. tunicath and an even

coverage 00. guinguemaculatan top Figure 13a). Furthermore, distinct patches
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with high abundance &. pedunculatusould be seen in areasth Peyssonnelia
squamariapresence, where numerous cnidarians were evenly distributed on the
seafloor, with less other organisms (sponges, tunicates) p(€sgute 13b). In

these areas with the dominanc&€opedunculatug). quinquemaculataas absent

or present in very low quantities, where it aggregate big sponges and tunicates

Figure 13 Screenshophotos, complimentary to the description of the sea bottom
type muddysand. a) Peyssonnelia qguamaria bed b patches of Cereus
pedunculatus
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Thetransitionaltype

Thetransitionaltype included 46 sultransects, 9 (12%) were sampled in the area
with 20-30% pelite, 20 (100%) in the area wgB-40% pelite, 14 (53%) in the area
with 40-50% pelite,3 (8%) in the area with up t80-60% pelite fraction in the
sedimentPeyssonnelia squaman&as notpresent in the sutvansects othis sea
bottom type We have obsged damage on the seafloar4 subtransects (9%), of
which 1 in the shape of a strgnd 3 ditches. Theverall surface covered with

transects was 304.

The oveall number of taxa presemtas 112, of which 76 were identified to the
species level. Theubphylum Tunicatand Poriferéhad the highest biodiversity
with the highest number a2 taxa 22; 20%) followed bythe phylum Cnidarial(3;
12%) (Table 5). Themost abundant T2 taxgasOphiothrix quinquemaculat@vg.
4533 org./100rh 84%), followed byOphiura sp.(avg. 146 org./100/) 3%), and
Paguristes eremdt(avg. 1030rg./100n3, 2%)(Table 6).

In the areas with high abundané@phiothrix quinquemaculatdormed a dense
carpetlike coverage that became thinner in areas with lower abundance of the
ophiurid.Besides the domina@. gunquemaculatawe observed high abundance

of sponges Tedania anhelansRaspailia viminalis Ulosa digitatg, tunicates
(Phallusia mammillata Ascidiella spp, hermit crabs Raguristes eremifaand
bivalves Mimachlamys varia, Aequipecten opercularigith epibiont sponges

(Suberitidag overgrowing the shells.
Thesandymudtype

Thesandymudsea bottom typacluded 43 sultransects, 12 (46%) were sampled
in the area witl10-50% pelite and B (91%) in the area with0-60% pelite fraction

in the sedimentPeyssonnelia squamariaas not present isubtransecton this
sea bottontype We have observed damage of the seafloor on-8ranbects (7%)
all of them ditches; in one stitansect we observed a set gill net. Thverall
surface covered wittransect was 19801,

The overdinumber of taxa presemas 104 of which 73we identified to the species
level. Thesubphylum Tunicata had the highest biodiversity with the highest number
of T2 taxa (21; 20%jollowed by the phylum Porifera (2 19%) and the pHym
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Cnidaria (B; 15%) (Table 5). The met abundant T2Zaxa was Ophiothrix
quinquemaculataavg. 942 org./100f 66%), followed byPaguristes eremita
(avg. 1130rg./100m, 8%),andOphiurasp. (avg. 26 org./100/) 2%) (Table 6).

Ophiothrixquinquemaculatappeared in very low quantity, mostly in aggregations
on spongesledania anhelansand tunicatesRhallusia mammillath We observed

an overall low abundance of epibenthic organisms, mostly repredantesrmit
crabs Paguristes eremifa and occasional brittle starsOghiura sp, O.
quinquemaculatpalong with individual sponged ( anhelans, Mycale tunicgta
tunicates P. mammillata Diplosoma spongiformeand cnidariansEpizoanthus
spp).

Table 5 Biodiversity and abundanadata of the observed sea bottom types +
higher taxonomic group; T2the lowest possible identified taxa. The number of all
T2 within T1 (N2), number of taxa identified to a level of specieg (Mthin each

T1 taxonomic group. The densidyT1 taxonomic groug(Ari) is presented athe
average number of organisms per 160m

MUDDY -SAID TRAISITIO!AL SAIDY -MUD
T1 N2 Ns Amy Nt Ns Ar1 N2 Ns Ar1
Porifera 21 16 533 22 16 402 20 15 117
Cnidaria 15 12 282 13 10 32 16 13 53
Polychaeta 6 4 2 6 3 8 5 2 20
Gastropoda 10 8 9 10 8 13 9 7 19
Bivalvia 5 4 105 5 4 35 3 3 12
Cephalopoda 1 1 0 1 1 0 1 1 0
Bryozoa 7 5 7 7 5 11 8 6 36
Crustacea 10 6 207 7 4 107 7 4 118
Echinodermata 10 7 2709 9 6 3797 8 5 293
Tunicata 24 16 107 22 14 54 21 14 70
Osteichthyes 7 4 2 7 3 4 5 3 6
Platyhelminthes 1 1 0 1 1 0 0 0 0
Macroalgae 2 1 25 2 1 14 1 0 0
Total 119 85 4413 112 76 5409 104 73 1438
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Table6 The most abundant T2 taxa in each T1 taxoit groupon each sea bottom
type Their abundance is presentedthe siverage number of organisms per 100m
(Ar2). The relative abundance of a T2 tawéthin each T1 taxonomic group is
presentedARr2). Values ofundeteatd species are marked with."/"

MUDDY-SAID TRAISITIO!AL SAIDY -MUD

T1 T2 Arz | ARy | T2 Ar, | ARy | T2 Ar | ARt

2 2 2 2

Porifera Clathria 118 | 22 | Ulosa digitata 73 18 | Haliclonaspp. | 22 19
compressa

Cnidaria Cereus 265 | 94 | Epizoanthus 12 39 | Epizoanthus 25 | 47
pedunculatus spp. spp.

Polychaeta Sabellidae 1 62 | Sabellidae 4 46 | Filogranasp./ | 12 55

Salmacinasp.

Gastropoda Aporrhais 3 36 | Aporrhais 8 64 | Aporrhais 15 77
pespelecani pespelecani pespelecani

Bivalvia Aequipecten 63 60 | Mimachlamys 20 57 | Mimachlamys 6 478
oprcularis varia varia

Cephalopoda | Sepia <1 100 | Seppia <1 100 | Seppia <1 | 100
officinalis officinalis officinalis

Bryozoa Schizobrachiel | 4 54 | Schizobrachiel | 4 38 | Schizobrachiel | 13 36
a sanguinea a sanguinea a sanguinea

Crustacea Paguristes 196 | 95 | Paguristes 103 | 96 | Paguristes 11 96
eremita eremita eremita 3

Echinodermat | Ophiothrix 298 95 | Ophiothrix 453 | 95 | Ophiothrix 94 95

a quinquemacula| 7 quinquemacula; 3 qguinquemacula, 2
ta ta ta

Tunicata Polycarpacf. 22 21 | Phallusia 8 15 | cf. Diplosoma | 21 30
mamillaris mammillata spongiforme

Osteichthyes Gobius nige <1 38 | Gobius niger 2 40 | Serranus 2 39

hepatus

Platyhelminth | Pseudoceros <1 100 | Yungia <1 100 |/ / /

es maximus aurantiaca

Macroalgae Corallinales 22 86 | Corallinales 14 99 | Corallinales <1 77

We comparedhe number of T2 taxa recorded on each individeal bottom type
in pairs and the number of taxa presemtall three sea bottom typ@sgure 14a).
Out of all taxa identified92 were recorded orall sea bottom types observed.
Muddy-sand and transitional seattmon type had 3 taxa in commonsandymud
had 4 taxa in common with transitional and 5 with muddgd sea bottom typ®.
taxa were present only on the muekhnd, 3 on transitional and 3 on samayd
bottom type When observing the taxdentified to thespecies levelKigure 14b),

64 species were parded on all sea bottom types. Muekbnd and tmasitional sea
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bottom type had 8pecies in common, sandyud had Xpecies in common with
transitiond and 4with muddy-sand sea bottom type. 8 taxa weresgnt only on

the muddysand, lon transitional and 3 on sandyud bottom type.

Figure 14 Comparison of the number &) taxaand b) speciepresentexclusively

on each individual sea botto type, in pairs and the number of taxa present on all
three sea bottom type$he total number of a) taxa and b) species for each sea
bottom type is presented outside of the cirtlis:muddysard, T:transitional,
SM:sandymud.

We performed an Individualalue analgis (ISA) to obtain thenformation on the
distribution of the species amorsga bottom typesnd their affinity to them
(Figure 15). The highest individual value omuddysandsea bottom typevas
found for Cereus pedunculatus(98%) Polycarpa cf. gracilis (85%) and
Paracentrotus lividug68%)(Table 7). These speciesere significantly(p<0.001)
more associated with thrauddysandtype thanwith any other sea bottom types
The specieswith the highest individual valuen transitionaltype was Raspailia
viminalis (81%). For sandymud sea bottom typthe species with the highest
individual valuewere cf. Synarachnactis lloydi{64%), Filograna sp.Salmacina
sp. (62%) andSchizomaué& sp. (58%).
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Figure 15 Species and their individual value calculated with RStudio and presented withiB8STiuddysand, T: transitional, SM:
sandymud

44



Table7 Indicator species for eadea bottontypeand for pairs otypes Individual
value is displayed athe proportionof the T2 taxa abundance in the cluster, relative
to the overall abundance of the T2 taxa in the study. &aby/taxa withstatistically
significant (p<0.0@1) indicator value ae displayed.

MUDDY -SAID TRAISITIO!AL SAIDY -MUD

T2 Ind. Val. [%] | T2 Ind. Val. [%] T2 Ind. Val. [%]
Cereus 98 Raspailia viminalis 81 cf. Synarachnactis 64
pedunculatus lloydii

cf. Polycarpa 85 Filogranasp. / 62
gracilis Salmacinasp.

Paracentrotus 68 Schizomavellap. 60
lividus

Species density (average number of organisms per?0fiaihness §), evenness
(J) and ShannotWienerdiversity H') varied betweersea bottom type@-igure
16).

The meandensityof organisms pesubtransect between the sea bottom typas
sandyd and muddygand,
transitional sea bottom typ&he mean density of organisms in the sanyd sea
bottom type wa$987.3 org./100M(min: 765.8, max164599, median3074.3,

in transitional 4476.4 org./100nimin: 243.8, max15455.8, mediar8514.4)and
in sandymud 708.4 org./100A(min: 4, max: 3012.5, median: 590Q.5)

significantly different between transitional,

The meamumber of taxa wasignificantly different between transitional, sandy
mud and muddysand, transitional sea bottom tydée mean number of taxa in
muddysand sea bottom type wés (min: 18, max: 61, median: 4dh transitional
40.52 (min: 24, max: 56, median: 48hd in sandynud 33 (min: 8, max: 49,
median: 34)

The mean vale of evennessvas significantly different between muddgnd,
transitional and sanewyud, transitionalThe mean number of evenness in muddy
sand sea bottom type wagl4 (min: 0.12, max: 0.85, median: 0.48)transitional
0.27(min: 0.06, max: 0.49, mégh: 0.25)and in sandynud 0.53(min: 0.18, max:
0.87, median0.47).

The mean value of Shann®iener diversity H') was significantly different

between muddgand, transitional and sandyud, transitionalThe mean diversity
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in muddysand wad.63 (min 0.34, max: 3.07, median: 1.51) transitional0.99
(min: 0.22 max:1.79 median0.93 and in sandymud 1.80 (min0.54 max:3.0,
median:1.67).

After removing the abundance value €@rquinquemaculatérom the data sethe
mean density of orgamss between muddgand and transitional became
significantly different The mean density of organisms in the samdyd sea bottom
type was 1425.6 org./10Gm(min: 297.7, ma: 5321.2, median: 1047.3), in
transitional876.3 org./100n% (min: 243.§ max: 2553.5 median:761.9 and in
sandymud487.70rg./100n% (min: 4, max:1163.6 median477.4.

The meamumber of taxdetween the sea bottom types didctwnge significantly

after removing the abundance value @rquinquemaculatdom the data set.

The mea value of evenness was significantly different between msddy, and
sandymud after removing the abundance value@orquinquemaculat&rom the
data setbut muddysand, transitional and transitional, saimdyd mean values of
evenness were not sigrdintly different The mean number of evenness in muddy
sand sea bottom type wag3(min: 0.53 max:0.85 median0.73), in transitional
0.76(min: 0.55 max:0.89 median0.76 and in sandynud0.78(min: 0.64 max:
0.88 median0.79.

The mean valueof ShannotWiener diversity (H') between the sea bottom types
after removing the abundance value@rquinquemaculatcom the data set were
not significantly different. The mean diversity in mueghnd wa.65(min: 1.96
max: 3.04, median2.67), in transitional2.77(min: 1.99 max:3.17, median2.82

and in sandymud2.65(min: 1.42 max:3.23 median2.73.
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Figure 16 Means and confidence intervals5@) for density (avg. orgl/00Ong),
species richness (Spielou's eenness index (J') an8hannorWienerdiversity
index (H") for data with(left columr) and without(right columr) abundance of
Ophiothrix quinquemaculata MS:muddysand, T:transitiongl SM:sandymud
blank p > 0.05 *: p <= 0.05, **: p <= 0.01, **: p <= 0.001 ****: p <= 0.0001 .
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Discussion

The most abundant taxonomic group were the echinoderms, which included the
most abundantspecies,Ophiothrix quinquemaculataThe dominance of the
ophiurid was also recorded Iedraet al. (1976) who exploed an epifaunarich
community off the coast of Slovenia, describingas theOphiothrixReniera
Microcosmuscommunity (ORM), based on the high biomass of the suspension
feeding macrofaunaThe ORM community was dominated b®phiothrix
quinguemaculatain number (avg. 10,000 org./108mand wet weight (10
kg/100n?), which represented 28% of the total macrofaunal biomass. The sponge
Renieraspp.(nowHaliclonaspp) (no availablalensitydata, 10 kg/100/) and the
ascidianMicrocosmuspp (avg. 250 org./100Mm5 kg/100m) were he second and

third most dominanbrganisms, representing 20% and 16% of the total biomass,
respectivelyln our study, of the three most dominant species mention&edna

et al.(1976) only O. quinquemaculatatang out inabundance and was by far the
most abundant speciddowever the density was much lower than documented by
Fedraet al. (1976) Haliclona spp. (avg.58 org./100n3%) and Microcosmusspp.

(avg. 50rg./100m) werealso less abundant than mentionedbyraet al. (1976)

and were even not among the most abundant organisms otrakkver,when
observing the higher taxonomic levelge still observed a higaverageabundance

of sponges(409.26 org./100) 10%) and tunicates(85.82 org./100n%, 2%)
represented bylosa digitata, cf. Clathria compressaDiplosoma spongiforme

Polycarpacf. mamillarisandPhallusia mammillata.

Our observations shownaoveralllower overallabundance of epifaunal species in

the area of the described ORM communitynthiae recorded abundance in 1976.
This might be due to the slow recovery rate of the community after repeated-anoxia
related disturbances in the Gulf of Trieste, such as the mass mortality event in 1983,
which hasseverelyaltered the community structure the areagBlasniget al,

2013; Stachowitsch, 1984)lthoughMicrocosmusspp.population was seen to-re
establish itself, the sponddaliclona spp had visibly lower abundance in the
samplings between 1991 and 1994 than recordeddxyra et al. in 1976
(Stachowitsch & Fuchs, 1995nterestingly, we recorded a high abundance of
Cereus pedunculatygrhichFedraet al. (1976)does not mention in his study. The
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sea anemone has been observed to withstandtehorinoxic conditionBlasnig
et al, 2013)and havinghe longest survival rate recorded in the area oatitxia
(Stachowitsch, 1984Pur observation of the high density@fpedunclatuscould
be related to its resilience towards oxygen depletion; however, the difference in
observations magisobe due to the sampling method used in Fedra's studies, where
they collected the samples by SCUBA diving and therefore excluding the sessile

sea anemone from their observations.

The overallspeciesdiversity in the study area was low (1.53), along with low
species evenness (0.16). However, species evenness and diversity increased after
removing the abundanae@luesof Ophiothrix quinquemaculat which seemed to

affect the speies diversity values with itsdominance in abundance measures.
Therefore, the density of the most abundant spebtieslé be taken into account

when observing the overall spesidiversity irthe area.

Based on the Braurtis dissimilarity index we satihat some of the suibansects
were more similar to each oth&@rouping of the suliransects correlated quitesl|
to the five peliteclasses and the three determined sea bottom.types

The subtransects with lowepelite (10-20%, 20-30%) correlated with the ellipse
representing muddgand typeand the highegtelite (40-50%, 50-60%) correlated
with sandymud sea bottom typ®©n thetransitioral sea bottom type, mixture of
sub-transects with different assiated pelite frationswere found(10-20%, 20-
30%, 30-40%, 40-50%). We have shown, that the epibenthic community differs
significantly between the three sea bottom types, even mof@plifiothrix

quinquemaculatés excluded from the analyses.

In the area of the describeduddy-sandsea bottom typewe observed a high
abundance of suspensigeding macrofauna, represented by solitary tunicates
(Polycarpacf. mamillarig, ascidiansCereus pedunculatyssponges (ciClathria
compresspand the overall dominatin@phiothrix quinquemaculatgTable 2).
Overall, the diversity of species was the highest on the msddg sea bottom
type, with the highest value of species, present only in this (&igare 15). The
characteristicspecies of the muddsand sea bottom typeas the sea @mone

Cereus pedunculatusiith 98% of all reorded individuals found in the ar€eable
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7). This shows high site fidelity of the anemone, usually found buried in the
sedimat, which has been associated to circalittoral muddy mixed sediment and
ma'rl beds on infralittoral mugJNCC, 2015and commonly found in the Adriatic
Sea .UXAaLUu . Theobservation of the absence ©f quinquemaculatérom

the areas with high abundance@f pedunculatusmight be due to the observed
predation avoidance behaviour of the brittle star, including evasion of contact
(Riedel, Stachowitsclet al, 2008)

The observedransitional sea bottom type was observed to héee highest
abundance ofOphiothrix quinquemaculatawhich gpeared in dense, carpet
coverage like assemblages. Althougthower abundancthan the muddysand, the
transitional sea bottom type was stibveredby relatively densesuspension
feeding macrofauna,comprised of sponges Wlosa digitatg, bivalves
(Mimachlamys variq and solitary tunicatePfallusia mammillata The sponge
Raspailia viminalisvas a characteristic speciestioé transitional sea bottom type
The growth form of the sponge is usually described as ereith a treelike
branching patterndevelopingas a response of reduced water mixisgetching
into the water column to reaeleas with better nutrient supp{$chsnberg, 2021)
Interestingly, he observed individuals were mostlying flat on the sea floor
surface with no sign of dieoff (exposed spongin fibregCebrianet al, 2011)
(Figure 17). The phenomenon remains unexplaidee to the lack of information
available Sporges were overall very abundamtmuddysand and transitionaka
bottom typeswhich might be related to suitable habitat conditions with relatively
high hydrodynamic activitin the are§CushmarRoisinet al, 2001) Furthermore,

it might also be related to the occurrencePelyssonne squamariaand other
coralligenous algaen the sea bottom typeBhe dens®. squamarigbeds, as well
as coralligenous material, provide suitable habitea sscondary hard bottom as
well as a constant source of dissolved organic matter, producedriey thigae and
released into the water coluniiD’az et al, 2024) Although we observed a high
abundance of sponges on tReyssonnelideds, most of them were fragmented,
which can relate to unsuitabilityf the movable algal beds fdra establishment of
big erect sponges, which require a more stable sub¢8et&nberg, 20219r to
the possile higher fishery activity in the areaausing phsical damage to the

bigger forms and tearing them into fragmeBisveraspecies oPeyssonnelihave
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been observed as important bioconstruction species in coralligenous assemblages
along theEasternitalian coastIngrossoet al, 2018) However, some free living
noncalcareous specie®.f P. squamaria have been obserdgo develop on
coastal defys deposits between 90m and 40m deefne Western Mediterranean
(Ballesteros, 200&ndfrom 15m to 100m along the Italian co@istgrosscet al,

2018) depending on water transparency. Due to the high content of suspended
organic mattebrought irio the Northern Adriatiby the adjacent river@nd overall

low watertransparencythe biocenosi®therwise present in thercalittoral area

could be dserved in shallower deptiiGamulinBrida, 1967) thus relating to our
observation of th@eyssonneli®eds in shallow waters of the Gulf of Trieste.

Figure 17 Screenshot picture &taspailia viminas, lying on the bottom

The density of the ophiurid seemed to incréasketransitional area, but decreased
noticeably, along with the overall organism abundance, in the northernmost part,
towards the middle of the Gulf of Trieste. There, the epifaosoaimunity was
mostly comprised of hermit crabsPdguristes eremida colonial tunicates
(Diplosoma spongiformeand cnidariansgpizoanthuspp). Although the density
of O. quinquemaculatan sandymud sea bottom typ&vas the lowest out of the
three, itwas still the most abundant taxondue to overall low abundance of
organisms in the argd@able 6). The dominance in abundamof the ophiurid was
obvious @ all sediment typesespeciallyn transitionakype(Table 6). The species,
characteristic ofthe sandymud sea bottom typeare usually found on soft
substrates, buried in the substraitk $ynarachnactis lloydji(Picton & Morrow,
2024) or forming assemblages on the seafloBilograna sp.Salmacinasp)
(Enrichetti et al, 2019) Another taxa associated withthe sandymud and

transitionalsea bottom typevas Epizoanthusspp. which mostly appeared as an
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epibionton hermit crabs shells, which provide a suitable hard habitétteogoft
bottom floor(Stachowitsch, 1980)

The abundance @phiothrix quinquemaculateontributed greatly to the difference
in community composition betweesea bottom typesThe transitioal and sandy
mudtypesappear to be more similar without the presenc®.ajuinquemaculata,
which contributed almost 80% to the difference betweenyihes(Table 4). This
could be explained by the high difference in the aveadgedance of the ophiurid
between theéypes where the abundance in transitiohgde was five times higher
than in the sandynud type (Table 4). On the other sideO. quinquemaculata
seemed to contribute gyeatersimilarity beéween the other two pairs séa bottom
types the muddysand and transitional, where the difference betwleetypesvas
not significant prior to the data alteratioraple 3). The overall dominance in the
abundance aD. quingemaculataseemed to mask the underlying difference in the
strucure of the community betweemuddysand and transitional as well as

between sandynudand transitional sea bottom types

The sandymud and muddpandsea bottom typeshow a great differenceni
community composition, regardlesof the abundance of Ophiothrix
quinquemaculatgTable 3). This was also observed IBedraet al. (1976) who
divided the study area in the central community with a high abundance of
suspesionfeeding organisms and a peripheral area in the east and northeast
towards the Gulf of Trieste, represented by the decrease in suspfaesiers and

an increase in deposit feedéFedra, 1978)Previous studie§Orel & Mennea,
1969; Vatova, 1935, 194%escribed the area extending along the west coast of
Istria and north towals the Gulf of Trieste as the transitory area from the coastal
to the open area, represented by silty and muddy sediment Sathizaster chiajei
zoocenosis, first described in the Gulf of Roxptova, 1935)However, both
descriptions(Orel & Mennea, 1969; Vatova, 1935, 194@jl to mention the
presence of the epifaumech community seen off the coast of Slovenia, observed
by Fedraet al. (1976) describingit as the OphiothrixRenieraMicrocosmus
community (ORM), based on the high biomass of the suspefezding
macrofaunaThiscould bedue to the sampling method with tian Veersediment

grab that Vatova (1935) and Orel & Mennea(1969) which failed toproperly
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samplethe epifaunal speciess most of the organismstgenept away while
sampling(Fedra, 1978; Zuschin & Stachowitsch, 2008%he use of atelevised
camerasledye on the other hangrovided a good observation of the epibenthic
community in the Northern Adriatid-edraet al, 1976; Machan & Fedra, 1975)

The differences in community structureand sea bottom typesvere also highly
corelated with the pelite contemt the sediment. We observed a correlation
between sultransect associated with low pelite fractiand muddysand sea
bottom typewith an overall high abundance of suspendeeding organisms, and
between sultransects aociated with higher pelite fraction and samdyd sea
bottom type with lower abundance of epifaunal species, along with a lower

abundance dDphiothrix quinquemaculatérigure 12).

The observed change in thenmmunity biodiversity and organism abundance in
relation to increasing pelite sediment component might be related to the passive
effect of hydrodynamic patterns on the composition of the seafloor. The bottom
current from the Southern Adriatic, directed @ dhe western Istrian and Slovenian
coast towards the north and into the Gulf of Trieste, reaches a speed of 3 + 1 cm/s
in the southern opening of the Guiinddecreases to 1 cm/s in the middle of the
Gulf of Trieste(CushmarRoisin et al, 2001) Areas with a high rate of water
circulation, induced by nedoottom currents containg high concentration of
nutrients, favour the establishment of a suspengeding epifaunal community
(Rosenberg, 1995Furthermore, higher water flow velocity prevents the settlement

of fine-grain sediment particles, therefore the sediment in areas with higher current
activity mostly comprise of coarggain sedimen particles (McCave, 1984)
Therefore, the observed high abundance of suspefesoing taxa Cereus
pedunculatus, Polycarpaf. mamillaris, cf. Clathria compressa, Ulosdigitata,
Ophiothrix quinguemaculajan the area of muddyandsea bottom typean be
related to hydrodynamic conditions in the area with low pelite content.
Interestingly, the transect where we observed abnormal abundance of organisms
(Figure 7b), liesin the sheltered areas of the sandy dunes formekdeb$outhern
Adriatic current, directed towards the Gulf of TriesteROHJD HW DO ODOI
& Petelin, 2009; Trobec et al., 2017; Zavatarelli et al., 2002¢refore, the dense
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layer of organisms on the bottom floor, could be related tal¢lcecase ifottom

current patternsausinga variation indeposition raten the aregMcCave, 1984)

On the other hand, in the areas with low current activity and low water circulation,
enabling high settlement rate of sadnt particles, the sediment is predominantly
composed of fingrain deposit¢Pan & Pratolongo, 2021)n the study area, the
pelite compoent in the sediment increased form the offshore area towards the
middle of the Gulf of Trieste. The sedimentation and sediment resuspension in the
otherwise lowenergy North Eastern Adriatic continental shelf, is mostly induced
by seasonal winds Bora andrd@co, along with curreAanduced sediment
movement from the Po river towards the Northg&stschin & Stachowitsch,
2009) Along with fine sediment, this area is represented by highient and
organic matter supply that favour the establishment of a detefsng
community (Pan & Pratolongo, 2021; Stachowitsch, 1984; Zuschin &
Stachovitsch, 2009) such as the observethaller suspensiefeeders Diplosoma
spongiforme Epizoanthusspp, Myxicola infundibulurm) and surface detritivores
(Paguristes eremitgAporrhaispespetcan). Furthermore, we observed an increase

in the frequency ofediment mounds preseoh the surface of the sea floor from
the transitional towards sandyud sea bottom typ&he mounds are usually made

by burrowing organisms, such as decapod crustaceans and polychaetes, by
depositing the material used while buildipgrrows or collecting surface particles
from around the burrowpening(Pearson, 2001Yhe burrows are usually buftir
feeding and respiration by siirface depositeeders, which dominate inuddy
sedimentswith high proportion of organic material associated with -glisty
sedimen{Nasiet al,, 2020) Our observation of high frequency of sediment mounds
on the sandynud sea bottom type go in hand wathschin & Stachowitsch (2009)

who recorded a high intensity of bioturbation by burrowing organ{gmstensen

et al, 2012; Pearson, 2001 the northern part of the Gulf of Trieste.

The community structure in thebserved area of mudeéandsea bottom type
correlates to the description of the biocenosis of the coastal detritic bottom
described in this ard&ipej et al, 2006) The biocenosis isharacterised by diverse
community of benthic invertebieg on sandy or muddy sedimeawith high amount

of organic detritugBellan-Santiniet al, 2015; Giacconet al, 2009; UNEP/MAP
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& SPA/RAC, 2021) The observation d?eyssonnelideds and a higher abundance

of coralligenous algae in the southern part of the study area could represent the
association withPeyssonnelisspp on coastal detritic bottoms with rhodoliths
(Bellan-Santiniet al. 0 D ¥tll, p023; INEP/MAP & SPA/RAC, 2021)

The associatioms found incoastal detritic areas, represented by aggregations of
living and dead thalli of various calcareous algae, including calciffeddsa
marind and noncalcified speciesR. squamaria (UNEP/MAP & SPA/RAC,

2021)

Although the transects in the mloern part 6the study area still coincide with the
area of the biocenosis of coastal detritictbm described in the area bipej et al.
(2006, 2018 when observingthe overall decrease in the amount of detritic
component, abundance of epifaunal organisms and the changing topography of the
bottom surface, the area could be under the influence of the neighbouring habitat of
the muddy detritic bottom in the northeast, central part of the Gulf of T(iepk

et al, 2006) The circalittoral muddy detritic bottoms are present in the areas with
high sediment input from rivers, covering the detritus bottom by layers of mud and
sand, inhabited by sessile epifaunal oigms Hydrozoa, Pennatulacea,
Ophiothrixspp) (UNEP/MAP & SPA/RAC, 2021) The overall area of the Gulf of
Trieste was previously describedby Vatova (1935) as the Schizaster chiajei
zoocenosis, associated with silty and muddy sediments with different detrit
quantitiegVatova, 1949)GamulinBrida (1967) then described it as thiecenosis

of coastal detritic bottom mixed with "0oze'e( mud), with some characteristics

of the biocenosis of the coaktigtritic of the MediterraneaiGamulinBrida, 1967,
PZres & Picard, 1964)The presence ofdphiothrix quinquemaculatavas
recognised as a characteristic of the muddy detritic sea bottom, whereatapp
such high quantitythat it dominates oveother species in abundance measures,
constituting a separate faci@ellan-Santiniet al., 2015; GamulirBrida, 1967;
PZres & Picard, 1964)f we take into account the high abundanc®phiothrix
quinquemaculatdeing a strong characteristic ofuddy detritic bottomwe could
conclude that the area of transitionsg¢a bottom typeshould fall into the
classification of muddy detritic bottom@JNEP/MAP & SPA/RAC, 2021)
However, when observing the high quantity of detritus material along with the high

abundance of epifaunal suspensieader communitpbserved on the sea bottom
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type, the classification ofransitionalsea bottom typas coastal etritic bottoms
(Giacconeet al, 2009; UNEP/MAP & SPA/RAC, 2021jvould also seem
appropriate Therefore the transitional sea bottom type accounts for its, rzantiee
characteristis of the habitat such as ttsructure of the community, bottom
morphology and the quantity of detritus mateicaluld be assigned to both habitats
of coastal detritic and muddy detritic bottoms, therefore representragsational

stage between the de#bed habitat classifications

We observed a decrease in #imindance dDphiothrix quinquemaculatéqowards

the inner part of the Gulf of Triesten the area of the observed samdyd sea
bottom type which does not correlate to the description of Vatov Gamulin

Brida. Fedra (1978pbserved a similar decrease in the biomass of the suspension
feeding community, dominating in the soeith area, in the east and northeast
towards Trieste and an increase in the proportion of motile deposit feeders
(Holothuria spp, Ophiura lacertosa, Psammechinus microtuberculatbe also
related the biocenosis in the central part of the Gulf to Vatdatenosisof
Schizaster turitella rather to the assigned Schizaster chiajei. The biocehosis
Schizaster turitella was described in the Lim channel, north of Rovinj, characterized
by high quantity of terrigenous mud covering the seafloor and the readmi
species ofSchizaster canaliferuand Turitella communisboth speciegypical for

the infaunal benthic communify¥atova, 1935) Although our observation of the
community structure associated with samdyd sea bottom type, with low
abundance of epifaunal species, high frequency of setimmamds and high pelite
component in the sediment, stood out from the descriptions of the biocenosis of
coastal detritic bottondescribed in the ardaipej et al, 2006) we could not relate

it to the biocenosis described batova (1935)as our sapling method was not
applicable for the observain of the infaunal community, which is needed for the
classification of the biocenosis. Although we did observe some infaunal species on
the surface of thesea bottom Ekeletal remainsof Irregularig, they are not
representable observations of the infduw@nmunity, as they can be of foreign
origin, transported by currents.
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Figure 18 The marked areas in the study site, where we observed damages on the
seafloor. The type of damagecsour coded. (adapted frond D Y @tlap (2023)

Along with the observation of the epifaunal commurdatyd some sea bottom
morphological and structural featurege werealsoable to detect some damages

on the seafloor. Mitiple stripsand ditches were observed throughout the area, the
stripswere present mostly in the@h and ditbes in the Northeast andeatof the

study aregFigure 18). The most commonly used fishing gear bottom trawling

in the Slovenian Sea is the "volantina" otter trawl, which is a-betiom net,
dragged a few meters from the bott@KGP, 2021; RAC/SPA, 2003)he otter

trawl uses weighted panels or "otter boards" to keep the net open horizontally,
dragging the otter boaras the floor as it moves and leaving marks on the floor,
which we observed as ditchéRAC/SPA, 2003) The observation ofCereus
pedunculatugemaining in the area of the dredge strip can be explained by the
ability of the anemone to retract into the seditm¢herefore avoid being swept by

the dredge(Riedel, Stachowitsch, et al., 2008lthough we did not detect a
significant differencein the communitystructure between the undidbed and
affected areas, fishing gears such as dredges and bottom trawls could have negative
effects on the bottom community by removing the epifaunal growth, crushing
multi-species clumps andisturbing the upper sediment layé&achowitsch &
Fuchs, 1995; Thrusét al., 2006) This could also be due to the fact that we did not

collect enough data from disturbed are@s increase ofamplinglocations with
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intense fishig activities or traffic routes would provide an estimation of the
disturbance rate and how it affects the benthic community.

This study provided an assasent of the suctureof the epibenthic community in

the Slovenian part of the Gulf of Trieste. We obednan overall gradient in
epifaunal abundance from the offshore area towards the central part of the Gulf of
Trieste; from an epifaurach southern area of mude@andsea bottom type
through a transitional area with higgtabundance oDphiothrix quingemaculata

and highquantity of detrius material present on the #ear surface towards the
epifaunadepletecareaof sandymudsea bottom typessaiated tosediments with

a high pelite content. Video transect recording witidaosledgeSKIKAM proved

useful as a noimvasive and timefficient method for the observation of the
epibenthic community on soft bottom. The method could be implemented in further
mapping of the distribution of biocenos@gatarreseet al, 2004)and providing

the knowledge on thersictureof benthic communitie@Maioranoet al, 2011)thus
defining a baseline for future research, conservation and management of the benthic

habitats in the Slovenian Sea.
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Appendix A

Data collected during sampling

Table 8 Overview of video transects, sampled with the SKIKAM video sledge. The information on the samgdidgreris given with transect ID, date and location of
sampling, along with the speed of trawling. The information about the division of video transects-inémsetts is given with a timestamp, marking the beginning of each
subtransects within a viglo transect and the duration of the swénsect. The calculated surface of the-s@msects analysed during video analysis is given. Additionally,
the pelite content present on the sampling location of the transects and the observed sea bottom\tigenfeoralysis assigned to each drdnsect is presented.

Transect | Date Latitude Longitude | Speed| Sub- Time on | Duration | Length of sub- | Surface  of | Pelite | Sea bottom
ID M (E) [m/s] | transect | video of  sub- | transect [m] sub-transect | content | type (MS, T,

! [hh:mm:ss] | transect [m?] [%0] SM)

[s]

HTC-15 | 23/03/2022 U U] 021 |1 00:03:50 160 0.43 49.00 20 MS

021 |2 00:06:30 180 0.81 55.13 20 MS

0.21 |3 00:09:30 201 1.33 61.56 20 MS

021 |4 00:12:51 40 0.36 12.25 20 MS

021 |5 00:13:31 180 1.69 55.13 20 MS

U U 021 6 00:16:31 136 1.56 41.65 20 MS

HTC-16 | 23/03/2022 U U 036 1 00:02:43 197 0.37 103.43 30 MS

036 |2 00:06:00 35 0.15 18.38 30 MS

036 |3 00:06:35 125 0.57 65.63 30 MS

036 |4 00:08:40 51 0.31 26.78 30 MS

036 |5 00:09:31 180 1.19 94.50 30 MS
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HTC-17

HTC-18

HTC-19

23/03/2022

23/03/2022

23/03/2022

(e}

([an)

(e}

o o

o o

o o

98'

0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31

| O A W N P O O B WO N P O O A W N kP O N O

00:12:31
00:15:21
00:17:44
00:02:45
00:05:45
00:08:45
00:11:36
00:14:21
00:16:36
00:02:34
00:05:15
00:06:05
00:07:34
00:08:32
00:09:51
00:02:17
00:05:20
00:08:20
00:11:02
00:13:21
00:17:06

68

170
143
183
180
180
161
137
125
166
161
50

89

58

79

17

183
180
162
139
225
180

1.48
1.52
2.25
0.34
0.72
0.98
1.10
1.25
191
0.29
0.18
0.38
0.30
0.47
0.12
0.29
0.67
0.94
1.07
2.09
2.14

89.25
75.08
96.08
94.50
94.50
84.53
71.93
65.63
87.15
72.79
22.60
40.24
26.22
35.71
7.69
82.73
81.38
73.24
6284
101.72
81.38

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
20
20
20
20
20

MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS



0 0 031 7 00:20:06 105 1.47 47.47 20 MS

HTC-20 | 24/03/2022 U 0 021 1 00:03:48 180 0.48 55.13 40 T
021 2 00:06:48 180 0.85 55.13 40 T

021 3 00:09:48 170 1.16 52.06 40 T

021 4 00:12:48 50 0.44 15.31 40 T

021 5 00:13:45 161 1.54 49.31 40 T

021 6 00:16:45 158 1.84 48.39 40 T

021 7 00:19:45 162 2.22 49.61 40 T

0 0 021 8 00:22:45 159 2.51 48.69 40 T

HTC-21 | 24/03/2022 U 0 031 1 00:02:47 180 0.35 81.38 30 MS
0.36 2 00:05:47 180 0.72 94.50 30 MS

0.36 3 00:08:47 60 0.37 31.50 30 MS

0.36 4 00:09:47 44 0.30 23.10 30 MS

031 5 00:10:31 131 0.96 59.22 30 MS

021 6 00:12:53 116 1.04 35.53 30 MS

021 7 00:15:38 6 0.07 1.84 30 MS

021 8 00:15:56 40 0.44 12.25 30 MS

021 9 00:16:36 15 0.17 4.59 30 MS

HTC-22 | 24/03/2022 U 0 031 1 00:03:25 180 0.43 81.38 30 MS
031 2 00:06:25 109 0.49 49.28 30 MS

031 3 00:08:14 57 0.33 25.77 30 MS
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031 4 00:09:11 40 0.26 18.08 30 MS

031 5 00:09:51 30 0.21 13.56 30 MS

031 6 00:10:21 164 1.18 74.14 30 MS

031 7 00:13:21 165 1.53 74.59 30 MS

031 8 00:16:21 126 1.43 56.96 30 MS

U U 031 9 00:19:03 154 2.04 69.62 30 MS
HTC-23 | 24/03/2022 U 0 026 1 00:02:53 156 0.31 59.15 20 MS
0.26 2 00:05:53 149 0.61 56.50 20 MS

031 3 00:08:53 163 1.01 73.69 20 MS

031 4 00:11:53 163 1.35 73.69 20 MS

036 5 00:14:53 169 1.75 88.73 20 MS

031 6 00:17:53 180 2.24 81.38 20 MS

0 0 031 7 00:20:53 219 3.18 99.01 20 MS
HTC-24 | 25/03/2022 U U 010 1 00:05:30 180 0.69 26.25 60 SM
0.10 2 00:08:30 180 1.06 26.25 60 SM

0.10 3 00:11:30 180 1.44 26.25 60 SM

0.10 4 00:14:30 180 1.81 26.25 60 SM

010 5 00:17:30 180 2.19 26.25 60 SM

0.15 6 00:20:30 180 2.56 39.38 60 SM

0.15 7 00:23:30 180 2.94 39.38 60 SM

0.15 8 00:26:30 180 3.31 39.38 60 SM
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Appendix B

List of species with comments on identification process

The presented list of species with comments should notobsidered as an
identification key and should not be cited in further works. The list provides an
explanation on the process of identification, with the help of descriptions of
morphological features of organisms in literature. The identification of mm@an
during video analysis is not supported by observatioth@fdescribed organisms
with arny other observation methods. Dredge samples collected in the course of this
project in sampling area0 D Y BtLdd, 2023) sypport the presencef @ertain
species in the areapWwever, it is not guaranteed that the forms observed during
video analysis correlate to the species identified from dredge safpiesigh the
classification of forms, observed during video analysispnoa match the
confidence level of classification using microscopy methods, it still provides a
consistent labdéng of similar forms, that can be identified subsequently using other
sampling methods. g.combiningsamplingby hand (SCUBA) and video/plat

documentation.

The classification used in this study is marked with "cf." as an indication of the
correlation of identifying factor®f the specimerwith the given speciesThe
identification can be verified after further analysis of the specimen aegmeé
material Sigovini et al, 2016) The "Possible misidentification" section provides
information on the possibility of confusing the given taxa with any other taxa on
the list. The descriptions of taxa are based on combirthe information from
literature and personal comments about the observed forms from the observer. The
"NOTE" sectionin the organism description provides the information on the
presence of the organisms in the dredge samples. The description is supported by a
screenshophoto of a representable organisrhe taxa to which we compared our
classification is provided as wten in World Register of Marine Species (WoRMS
(Ahyong et al., 2023)
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Table9 List of species with comments.

The classification used

Description of taxa

Photographic representation

Assigned taxa as

in this study of taxa written in
WoRMS
PORIFERA
Aplysina aerophoba Erect form with oscula on Aplysina
the terminal side of finger aerophoba

like structures The
colouration of the surface
is dark yellow, which can
be darkened in damageq
areas. The consistency ¢
the surface is leathdike.

NOTE:A. aerophoba
identified fom dredge
samples

cf. Clathria compressa

Possible
misidentification: can
be confused withJ.
digitata, T. anhelans

Massive lobed form with

visible meshtlike internal
structure. The tunic is

transparent with channel

like structures flowing on
the surface towards the

oscula. Theoloumtion is

light orange.

(Nardo, 1833)

Cliona celata

Massive form with the
surface covered in small
oscula Thecoloumtion is
light yellow. The form
oftenovergrows hard
structures such as detritu
material (shells, rocks).

Clathria (Clathria)
compressa
Schmidt, 1862

Crella sp.

Massive or in the form of
epiphyte on bivalve shellg
Thecoloumation is pale
purple with transparent
tunic observed at the

opening of osculand

transparent channels

flowing towards the
oscula.

NOTE: C. roseaidentified
from dredge samples

Cliona celata
Grant, 1826
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cf. Dysidea avara

Possible
misidentification: can
be confused witlD.
fragilis

Massive erect with osculz
on the terminal side of
finger-like structures. The
colouration is light purple
or pink. Protuberances a
present on the surface,
which appears spiky.

NOTE:D. avara
identified from dredge
samples

cf. Dysidea fragilis

Possible
misidentification:can
be cafused withD.
avara

Form of epiphyte on othe
organisms (sponges,
tunicates). Theolouration
is beige. Protuberances
are present on the surfac
which appears spiky.

Dysidea avara
(Schmidt, 1862)

Haliclona spp.

Massive lobed form with
oscula distributed
irregularly on the surface
Thecolounation is purple

to light grey.

NOTE: H. simulans
identified from dredge
samples

Dysidea fragilis
(Montagu, 1814)

Halichondria panicea

Possible
misidentification: can
be confused witfT.
anhelans, M. tunicata

Erect palmate or creepin
form, which resemblea
hollow tube with small
osculadistributed on the
surface. Theoloumtion is
light yellow.

Haliclona
Grant, 1841

Hemimycale columella

Massive with pordike
surface with &rge craters
various in size. The
colouration is pale orangg

to yellow.

Halichondria
(Halichondria)
panicea
(Pallas, 1766)

Phorbas fictitius

Massive or in the form of
epiphyte orPaguroidea
shells. Small circular
openings on the surface

give ita porelike
appeaance. The
colouration is red to dark
orange

NOTE:P. fictitius
identified from dredge
samples

Hemimycale
columella
(Bowerbank,
1874)

Phorbas fictitius
(Bowerbank,
1866)
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Polymastiapenicillus

Massive form. Observed
buried in the sediment
floor with fingerlike

transparent tubes
protrudirg from
underneath the sedimen

Polymastia
penicillus
(Montagu, 1814)

Poriferaidet.

Branching
(dichotomous growth).
Observed to move when
hit with the video sledge.
Thecolouration is dark
yellow.

Porifera
Grant, 1836

Mycalecf. lingua

Massive, loledform often
covered in sediment, with
multiple sulci present on
the surface. The
colouration is dark yellow.

Mycale (Mycale)
lingua
(Bowerbank,
1866)

Mycale tunicata

Possible
misidentification: can
be confused witlt.
panicea

Erect branching form ith
small
bumps/protuberances or

the surface. The
colouration is dark yellow
or brown.

NOTE: M. tunicata
identified from dredge
samples

Mycale
(Aegogropila)
tunicata(Schmidt,
1862)

Raspailia viminalis

Branching form with
oscula distributed on the
surface of branches. The

coloumation is dark brown,
with the appearance of g
fluffy surface.

NOTE:R. viminalis
identified from dredge
samples

Raspailia
(Raspailia)
viminalis Schmidt,
1862

Suberites massa

Possible
misidentification: can
be confused with

U. digitata, T. anhelans

Erect branchindorm,
growing froma common
base. Theoloumtion is
light orange with darkene
areas.

NOTE:S. massa
identified from dredge
samples

Suberites massa
Nardo, 1847
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Suberiteslomuncula

Massive or in the form of|
epiphyte onPaguroidea
shells. The surface is
smooth and often covere
in sediment. The
colouration is dark orange

NOTE: S. domuncula
identified from dredge
samples

Suberites
domunculaOlivi,
1792)

Suberitidae

Thin encrusting layer on
bivalve shellsThe
colouration is light

orange.

Suberitidae
Schmidt, 1870

Argument:
(Baldacconi &
Trainito, 2013)

Dictyoceratida

Simple massive or lobed
with oscula iregularly
distributed on the surface

Observed slight
protuberances on the
surface which is often
covered in sediment. The
coloumtion is dark brown
to black.

NOTE: species identified
from dredge samples:
Spongia officinalis
Sarcotragus spinosulus
Chondosia reniformis

Dictyoceratida
Minchin, 1900

Sycon sp.

Tubelike form with
oscula on the terminal
side. Presence of a bund
of spiclues near the

oscula.Observed
protuberancesen the
surface. Theoloumtion is
white to beige.

Sycon
Risso, 1827

Tedania anhelans

Possible
misidentification: many
forms, can be confused
with H. panicea, C.
compressa, U. digitata

Massive erect or lobed
form, with oscula on the
terminal side of fingefike
structuresThecolouration
ranges from black or darl
brown toorange or dark
yellow.

NOTE:T. anhelans
identified from dredge
samples

Tedania (Tedania

anhelans

(Vio in Olivi,
1792)
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Tethya citrina

Massive, spherical shapg
with protuberancesn the
surface, giving it a spiky
appearance. The
colouration is light
yellow.

NOTE:T. citrina
identified from dredge
samples

Tethya citrinaSar”
& Melone, 1965

Ulosa digitata

Possible
misidentification:
different forms, can be
confused withC.
compressa, T. anhelan
S. massa, S. domuncul

Observed forms:
Form 1: Masive lobed
form with oscula
distributedirregularlyon
the surface. The surface
appears leathdike and is
often covered in fine
sediment. Theoloumtion
is dark red.
Form 2: The form
observed as "crawling" of
the bottom surface with
oscula distributed
irregularlyon the surface.
Thecolourtion is dark
orange.

Form 3: Erect irregularly
branched form with oscul
distributed irregularly on
the surface. The

consistency appears
crumbly. Thecolouration
is bright orange.
Form 4: Fingeilike
branched form witloscula
distributedirregularlyon
the sides of the brancheg
Thecolouration is light
orange.

NOTE: U. digitata
identified from dredge
samples

Ulosa digitata
(Schmidt, 1866)

CNIDARIA

Actiniaria

Solitary organisawith
onetype of tentacles
surrounding the mouth,
positioned in the centre o
the oral disc. Observed o
soft bottoms, buried or
with uncovered body
extending into the water
column.

Actiniaria
Hertwig, 1882
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Andresia partenopea

Buried with only the ora
disc above the sediment
Great size in comparisor
to other taxa. Transparen
thick tentacles with no
colour pattern.

Calliactis palliata

Observed as an epibiont
on Pagurus prideauxThe
colouration of the body is

beigeto slight pink with
purple dos. The oral disc
is usually contracted and

cannot be seen.

NOTE: C. palliata
identified from dredge
samples

Andresia
partenopea
(Andres, 1883)

Calliactis parasitica

Observed as an epibiont
onPaguriodeashells. The
body colourtionis bright
brown or beige wittwhite

longitudinal stripes.

NOTE: C. parasitica
identified from dredge
samples

Calliactis palliata
(MYller, 1776)

Cereus pedunculatus

Buried in sediment or with
the body above the
surface. If the anemone i
contractedthe colouration
of the body is dark brown
with white dots. The
colouration of the oral
discvariesfrom dark
green to light brown with
marbledpattern. The
tentacles are positioned
only on the brim of the
oral disc.

NOTE: C. pedunculatus
identfied from dredge
samples

Calliactis
parasitica(Couch,
1842)

Cereus
pedunculatus
(Pennant, 1777)

Ceriantharia

Solitaryorganisms with
two distinct types of
tentacles: short labial in
the middle and long
marginal on the rim of the

oral disc. The body is
surrounded by a tube, tha
canbemembranousr
covered with sand.
Observed on soft bottoms

buried or with uncovered

Ceriantharia
Perrier, 1893
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body extending into the
water column.

Cerianthus
membranaceus

Theorganism is
positioned above the
sediment floor in a hard
tube. Numeroughin and
long rim tentacles
extending from the tube.
Thecolourtion of
tentacles varies from dar
to light.

Cladocora caespitosa

Colonial organism with
multiple polyps arranged
in a cushiorike form.
Thecolounation is pale
brown and indicated live
polyps. The structure is
often covered in sedimen

NOTE: at first glance car
be confused with T
citrina when covered in
sediment

Cerianthus
membranaceus
(Gmelin, 1791)

Corymorpha nutans

Long, translucent stalk
fixed in sediment on one
side and with a rosette o
long, thin tentacles on thg¢

other.

Cladocora
caespitosa
(Linnaeus, 1767)

Edwardsia claparedi

Possible
misidentification: can
be confused witi.
mitchelii, P. cylindrica
or S. lloydiiin low
visibility conditions

Buried in sediment with
only the oral disc above
the sediment. The oral
discis surrounded by 6
tentacles in 2 rows. The
tentacles are transparen
the oral disc beige with
protruding mouth in the

Corymorpha
nutans

M. Sars, 1835

middle.

Edwardsia
claparedii
(Panceri, 1869)
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Epizoanthus spp.

Zooids growing on shells
of Paguroidea.
(Stachowitsch, 1980)

Hydrozoa

Branched, ferdike
structures. Occasionally
individual zooids can be

observed.

EpizoanthusGray,
1867

Mesacmaea mitchellii

Theorganismis
positioned above the
sediment oburied in

some cased.he oral disk
surrounded by 36 tentacle
in 2 rows, of them 7 innet
onestypically erect over
the mouth. The tentacles
are transparent withrown
transversal stripes.

Hydrozoa
Owen, 1843

Pachycerianthus
solitarius

Possible
misidentification: can
be confused witiC.
membranaceus, S.
lloydii

Theorganismis
positioned above the
sedimenbr partially

buried. Thin, long
tentades vary from beige
to black.

Mesacmaea
mitchellii (Gosse,
1853)

Peachia cylindrica

Possible
misidentification: can
be confused witl.
claparedii

Buried in sediment with
the oral disk surrounded
by 12 tentacles in one

row. Thecolouration of

tentacles is transparent

with brown transversal
stripes.

Pachycerianthus
solitarius (Rapp,
1829)

Peachia cylindrica
(Reid, 1848)

Phymanthus pulcher

Buried in sediment with
the tentacles positioned g
the brim of the disc excef

for one row of tentacles,

which erect inside the
disc. The tentaek are not
smooth (unlikeC.
pedunculatuf the
colouration isdark brown
to beige in the cerg of

the disc.

Phymanthus
pulcher(Andres,
1883)
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Sagartia undata

Possible
misidentification: can
be confused witlP.
solitariusin low
visibility conditions

Theorganismis
positionedabove the
sediment, with white

longitudinal stripes. The

long and beigeoloured
tentacles are positioned ¢

the rim of the oral disc.

Sagartia undata
(MYller, 1778)

cf. Synarachnactis
lloydi

Argument: difficult
observation due to size
and visibility

Theorganismcan be
buried or positioned abov
the sediment. The
tentacles are thin and
beige colared, with
transversal brown stripes

Synarachnactis
lloydii (Gosse,
1859)

POLYCHAETA

Aphrodita aculata

Flat, oval shape ddaly
with scalelike dorsal side
and black, thick bristles o

the side. The body is
usually covered in
sediment.

Aphrodita
aculeatalinnaeus,
1758

Filograna
sp.Salmacinasp.

Argument: cannot
distinguish between
genusn situ

A complex of white to
beige tubes, attached to
hard substrateBfyozoa

detritus material). The
form resembles a bush.

Filograna
Berkeley, 1835

Salmacina
Claparede, 1870

Myxicola infundibulum

The organisms can be
burrowedor extended
above the sediant. The
dark purple tentes are
on the surface of the
sediment and connected
by amucilaginous
membrane, which remain
visible when the animal
retracts.

Myxicola
infundibulum
(Montagu, 1808)
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Sabella pavonina

Theorganismis
positioned above the
sediment in a narrow har
tube.The gill plume
extending from the tube i
arranged irone
dimensionactircle. The
appendages are
transparent with
transversal stripes.

Sabella pavonina
Savigny, 1822

Sabella spallanzanii

Theorganismis

positioned above the
sediment in a narrow har
tube. The gill plume is
arranged in a spiral, the
appendages are

transparent with
transversal stipes.

Sabella
spallanzanii
(Gmelin, 1791)

Sabellidae

Theorganism is observeq
in narrow tubes with
attached mud, sand or
shell debris. The gill
plume, extendig from the
tube, is arranged ione
dimensionacircle.

NOTE: including also the
tubes with no gill plume
visible

Sabellidae
Latreille, 1825

Sedentaria

Sediment mound made u
of swirls of excretions.

NOTE: counted but
excluded from the analysi

Sedentaria
Lamarck, 1818
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Serpulidae

White, hard tubes, not
covered in sand particles
Thecolouration of the gill
plume is brown to orange

and arranged ione
dimensionactircle.

GASTROPODA

Serpulidae
Rafinesque, 1815

Aporrhais pespelecani

Comment: obervation
of the shelin situdoes
not provide confidence
in the inhabitant's
identification

Shells with palrdike
digitization on the last
turn, with 3 flaps and a
long siphonalchannel.

NOTE:A. pespelecani
identified from dredge
samples

Bolinus brandaris

Globular shell with spines
and a long siphonal
channel extending on on
side.

NOTE: B. brandaris
identified from dredge
samples

Aporrhais
pespelecani
(Linnaeus, 1758)

Diodoracf. gibberula

Argument: can be
confused with other
species obiodora (D.
graeca, D. italica)

Coneshaped shell with &

hole on the top and sligh

circular striations on the
surface.

NOTE:D. gibberula, D.
graeca, D. italica
identified from dredge
samples

Bolinus brandaris
(Linnaeus, 1758)

Eubranchus ticolour

Nudibranchiaspecies with
white colouration.
Numerous cerata ending
in bright yellow point.
Found orHydrozoa.

Diodora gibberula
(Lamarck,1822)
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Gastropoda

Includes gastropod shells
that could not be classifie
to a lower leel due tdow

video quality

Hexaplex trunculus

Massive shells with short
spines on the surface an
short siphonal channel
curved upwards.

NOTE: H. trunculus
identified from dredge
samples

Hexaplex
trunculus
(Linnaeus, 1758)

Dendrodoris limbata

Nudibranchiaspecies with
a smooth matel surface
andcolouration
combination of orange an
black in different patterns
(spotted, full black with
orange rim).

Dendrodoris
limbata
(Cuvier, 1804)

Doris pseudoargus/
Geitodoris planata

Argument: difficut to

distinguish between the

speciesn situ

Nudibranchiaspecies with
variable colar patterns
and small bumps on the

mantel surface.

NOTE: D. pseudoargus,
G. planataidentified
from dredge samples

Doris pseudoargus
Rapp, 1827

Geitodoris planatal
(Alder & Hancock,
1846)

Jorunna tomentosa

Argument:in situ
observation does not
provide enough
information for
classification

Nudibranchiaspecies with
mostly whitecolouration
and small bumps presen

on the mantel surface.

NOTE: J. tomentosa
identifiedfrom dredge
samples

Jorunna tomentoss:
(Cuvier, 1804)

Muricinae

Globular shells with
spines and long siphona
channel
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BIVALVIA

Aequipecten operculari

Roundedalmost circular

dense radiant ribs ongh

shell with symmetrical
valves and pronounced

surface.

NOTE: A. opercularis
identified from dredge

samples

Flexopecten sp

Round shells with strong
radiant ribs, which canno
be classified ab.
flexuosusr F. glaberdue
to low visibility and low
videoquality.

Flexopecten flexuosus

Rounded shell with
pronounced, smooth
radiant ribs, separated b
deep furrows Smaller in
sizewhen compared tb.
glaberandA. opercularis

NOTE:F. flexuosus
identified from dredge
samples

Flexopecten glaber

Rounded shell with
radiant ribs than iff.

frequent tharA.
opercularis.

NOTE:F. glaber

samples

flattened, less pronounce

flexuosusand less

identified from dredge

Mimachlamys varia

Oval shell with

opercularis.

asymmetrical ears and
spikes on the surface of
the shell. The radiant ribg
are dense, similarly tA.

Aequipecten
opercularis
(Linnaeus, 1758)

Flexopecten
Sacco, 1897

Flexopecten
flexuosus
(Poli, 1795)

Flexopecten
glaber(Linnaeus,
1758)

Mimachlamys
varia (Linnaeus,
1758)

90




NOTE: M. variaidentified
from dredge samples

Solecurtus strigatus

two clear holes in the
sediment floor,
approximately 3cm in
diameter and 2cm apart

NOTE: uncountable, not
included in the analysis

CEPHALOPODA

Solecurtus
strigilatus
(Linnaeus, 1758)

Sepia officinalis

Dark brown body with
variable patter. The pupil
is in the form of "W".

BRYOZOA

Sepia officinalis
Linnaeus, 1758

Bryozoa

Bryozoanforms, which
could not be identified du
to low visibility and low
video quality.

Bugulinacf. turbinata

Possible
misidentification: can
be confused witlB.
spicata

The structure is attacheg
to hard substrate
(Paguroideashells,
detritic material), arrange
in a spiral form. The
colouration is brown to
yellow.

NOTE:B. cf. spicata
identified from dredge
samples
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Chartela cf. tenella

Possible
misidentification: can
be confused witlC.

papyrea

The structure is attacheqd
to hard substrate
(Paguroideashells,
detritic material), arrange
in erect flat blades,
rounded at the end with &
pale rim. Thecolouration
is light brown to beige.

Frondipora verrucosa

The structure is attacheq
to hard substrate
(Paguroideashells,
detritic material) and in
the form of erect short
branches. Theoloumtion
is light yellow to beige.

NOTE:F. verrucos
identified from dredge
samples

Chartella tenella
(Hincks, 1887)

Schizobrachiella
sanguinea

The structure is attacheq
to hard substrate
(Paguroideashells,
detritic material) and in
the form of encrusting
colons, that can form
smaller horns. Té
coloumation is dark red
with white spots on the
surface (retracted pals).

NOTE: S. sanguinea
identified from dredge
samples

Frondipora
verrucosa
(Lamouroux,
1821)

Schizobrachiella
sanguinea
(Norman, 1868)

Schizomavella sp.

Possible
misidentification: can
be confused witlf.
verrucosasS. dunkeri
and other species of the
genus

The structure is attacheg
to hard substrate
(Paguroideashells,

detritic material) and in

the form of encrusting

colony with nipplelike
bumps on the surface. Th
colouration is bright
yellow.

Schizoporella dunkeri

Possible
misidentification: can
be confused witls.
mamillatg S. sanguinea

The structure is attached
to hard substrate
(Paguroideashells,
detritic material) and in
the form of a smooth
encrustiig colony glued to
the surface. The
colouration is light
orange.

NOTE:S. dunkeri
identified from dredge
samples

Schizomavella
(Schzomavella)
mamillata
(Hincks, 1880)

Schizoporella
dunkeri(Reuss,
1848)
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Smittina cervicornis

The structure is attacheqd

to hard substrate

(Paguroideashells,
detritic materigl and in
the form of erect branche
with dichotomal pattern,

forming bushlike

structures. Theoloumation
is dark orange to bright
red.

CRUSTACEA

Smittina
cervicornis
(Pallas, 1766)

Corystes cassivelaunus

Oval carapace, wider
anterior part, with spies
on the edge. Anterior pa
continues into narrow
rostrum. Theantennaare
longer than the carapace
The organism is observe
buried in the sand with
only anterior part exposec

Ethusa mascarone

Possible
misidentification: can
be confused witi\M.

Rectangular carapace ar
slender appendages. Th
organism is observed
carrying other organismsg
on their head (sponges,

Corystes
cassivelaunus
(Pennant, 1777)

lanata bivalve shells).
NOTE: E. mascarone
identified from dredge
samples
llia nucleus Round almosspherical

carapae with eyes raised
above the carapace in th
anterior region. The
appendages are elongatg
and thin. The organism ig
observed buried in the
sand with only anterior
part exposed.

NOTE:I. nucleus
identified from dredge
samples

Ethusa mascarong
(Herbst, 1785)

llia nucleus
(Linnaeus, 1758)
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Inachus spp

Argument: species
distinguished by close
observation of the
spines in the dorsal par
of the carapace

Triangular carapace,
narrowing in the anterior
region. A pair of
appendage®hger than
the other. The elongated

appendages are often
covered in pieces of
sponges (decorator crabs

NOTE: species identified
from dredge samples:
I. dorsettensis
I. thoracicus

Inachus
Weber, 1795

Macropodia sp.

Argument: species
distinguished B close
observation of the
rostrum

Slim carapacewhich
appears longer than wide
Long and slim appendage
with attached epibionts o

the surface (decorator

crabs)

NOTE: M. rostrata
identified from dredge
samples

Macropodia
Leach, 1814

Maja sp

Argument: species
distinguished by the
shape of the carapace

Robust, triangular
carapace with thick
appendages. The carapa
and appendages are
covered with epibionts
(decorator crabs)

Maja
Lamarck, 1801

Medorippe lanata

Medorippe lanata
(Linnaeus, 176y

Paguristes eremita

Individuals bearing a she
(decorated or not), with
appendages visible
underneath: twenlarged
bright red chelae, stalkeq
blue eyes and long red
antennae.

Paguristes eemita
(Linnaeus, 1767)
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NOTE: Paguristes
eremitaidentified from
dredge samples

Pagurus prideaux

Right chela bigger than
the left and distinguished
based on the presence ¢

the anemonddamsia

palliata.

NOTE: P. prideaux
identified from dredge
samples

Pilumnus sp.

Argument: spcies
distinguished by the
presence of spines on
the carapace

Wide, flat carapace,
covered in bristles. One
pair of appendages is

enlarged

NOTE: P. spinifer
identified from dredge
samples

Pagurus prideaux
Leach, 1815

Pilumnus
Leach, 1816

ECHINODERMATA

Astropectersp.

The dorshside is covered
with scalelike skeletal
pieces. The arms lined
with rigid spines on the

side.

NOTE: A. aranciacus
identified from dredge
samples

Ocnus planci

Leatherlike body surface
with rows ofambulacral
podia along the hty. The
colour of the extended
mouth tentacles is dark
brown.

NOTE: O. planci
identified from dredge
samples

Astropecten
Gray, 1840

Echinaster sepositus

Long, rounded arms with
small, irregula
protuberancen the
surface. Theoloumtion is
redor dark orange.

NOTE: E. sepitosus
identified from dredge
samples

Ocnus planci
(Brandt, 1835)

Holothuroidea

Elongated cylindrical
body, covered wvth large
papillae. Thecolouration

is dark brown. The surfac

Echinaster
(Echinaster)
sepositugRetzius,
1783)
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is usually coverechi
sediment.

Ophiothrix
qguinqguemaculata

The central disc with five
spiny armsfound lying
flat on the bottom surface
or on top of other
organisms (sponges,
tunicates). The arms are
usually extended into the
watercolumn. The
colouration varies from
white, yellow, black to reg
and is usually a
combination of colars.

NOTE:O.
guinguemaculata
identified from dredge
samples

Ophioderma
longicaudum

Large central disc ith
long arms (compared 1.
quinquemaculata The
surface appears smooth
without bristles. The
colouration is black.

NOTE: O. longicaudum
identified from dredge
samples

Ophiothrix

guinquemaculata

(Delle Chiaje,
1828)

Ophiurasp

Rounded disc and short
ams (compared t@.
longicaudun). The arms
are thick at the base and
narrowing in the ends. Th

surface is covered in

scales and appears
smooth. Theolouration is

light brown to beige.

Ophioderma
longicaudum
(Bruzelius, 1805)

Paracentrotus lividus

Dark purple colar with

visible pattern of the test

The dark spikes are long
and thin.

OphiuraLamarck,
1801
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NOTE: P. lividus
identified from dredge
samples

Psammechinus
microtuberculatus

Dark green to light brown
colour with visible pattern
of the test. Th
colouration of the spikes
is beige. The size is
smaller tharP. lividus

NOTE:P.
microtuberculatus
identified from dredge
samples

Sphaerechinus
granularis

Large round test with
short spikes. The
colouration of the spikes
is dark purple with white

tips.

NOTE: S. granularis
identified from dredge
samples

Psammechinus
microtuberculatus
(Blainville, 1825)

Sphaerechinus
granularis
(Lamarck, 1816)

TUNICATA

Aplidium conicum

Possible
misidentification: can
be confused with other
Aplidium

The structurés attached
to hard substrate
(Paguroideashells,
detritic material) and in
the form of rounded firm
colony with smooth
surface. The pattern of th
zooids, arranged around
the siphons, is observed
on the surface. The
colouration is light
orange.

Aplidiumconicum
(Olivi, 1792)

Aplidiumcf. elegans

Possible
misidentification: can
be confused witlA.
tabarquensis

The structure is attacheg
to hard substrate
(Paguroideashells,
detritic material) and in
the form of rounded
gelatinous colony. The
zooidopenngs in the
shape of crown teeth giv¢
the impression of "soft"
surface. The tunic is
transparent with channel
like structures flowing
towards the exhaling
siphons.

Aplidium elegans
(Giard, 1872)
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Aplidiumspp.

Structures attached to ha
substratePaguroidea
shells, detritic material)
and in the form of
spherical colonies. The
zooidsiphons are crown
shaped, giving the
impression of "soft"
surface. Theooids are

arranged around a
common siphon.

NOTE: includes all
unidentifiablecolonial
tunicates thiacould not be
identified with confidence,
due to low visibility and
low video quality, where
the defining characters
were hard to observe

Aplidium Savigny,
1816

Aplidiumcf. ocellatum

The structure is attacheg
to hard substrate (detritiq
material) &ad in the form
of rounded colony. The
Z0oids areattached at the
base and not submerged
a common taic. The
zooidsiphons are
bordered with a white ling

Ascidiaspp

Argument: species
distinguishedased on
the colourof the tunic

The structure is attached
to hard substrate (detritiq
material) and in a solitary
form, fixed by the base,
with smooth and a white
tunic, usually covered in
epibionts. The terminal
siphon is longer than the
one positioned i 1/3 of
the body. The siphons ar
lined with a crown of
white or dark teeth.

Aplidium
ocellatumMonniot
C. & Monniot F.,
1987

Ascidia
Linnaeus, 1767
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NOTE: A. mentula
identified from dredge
samples

Ascidiellaspp

The structure is attacheg
to hard substrate (detritiq
material) and in a solitary
form, fixed by the base,
with rough white to light
brown tunic often covereq
in sediment. The siphon
are short and stubby, on
terminal and one

positioned on 1/3 of the
body. The siphon openin
resembles a crown.

NOTE:A. aspersa
identified from dredge
samples

Ascidiella
Roule, 1884

Botrylloidessp.

The structure is attacheg
to hard substrate (detritiq
material) and in a form of
a colony. Thezooids are
connected by a transpare
tunic and organized in
parallel rows separated b
channels, flowingowards
the common siphons.

BotrylloidesMilne
Edwards, 1841

Botryllussp.

The structure is attacheg
to hard substrate (detritiq
material) and in a form of
a colony. Thezooids are
connected by a transpare
tunic and grouped aroun
the exhaling siphoris a
shape of a star.

NOTE: B. schlosseri
identified from dredge

samples

Botryllus Gaertner,
1774
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Ciona intestinalis

The structure is attacheg
to hard substrate (detritiq
material) and in a solitary
form, fixed by the base.
The intestine can be see
through the translucent
tunic. Both siphons are
positioned on the termina
side, bordered with a
yellow line and a small
dark dot in between the
lobes.

NOTE: C. intestinalis
identified from dredge
samples

Didemnidae

Includes structures

attached to hard substraf [©

(Paguroideashells,

detritic material) and in a

form of a colony. The
colouration is black and
thezooidarrangement

cannot be observed.

Didemnunxf. drachi

Possible
misidentificaton: can
be confused with other
Didemnumspecies; alsg
with encrusting sponge

The structure is attacheg
to hard substrate
(Paguroideashells,
detritic material) and in a
form of acolony. The
tunic is light orange with g
smooth surface. The
zooids are arnged in
lines with channels
flowing towards the
exhaling siphons on the
surface.

Ciona intestinalis
(Linnaeus, 1767)

DidemnidaeGiard,
1872

Didemnum drachi
Lafargue, 1975

Didemnuncf.
maculosum

The structure is attacheg
to hard substrate
(Paguroideashells,
detritic material) and in a
solitary form of acolony.
Thecolourof the tunic
varies from brown to dark
green. Theooids are
arranged in a marbled

Didemnum
maculosun{Milne
Edwards, 1841)
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pattern with channels
flowing towards the
exhaling siphons on the
surface.

NOTE: D. maculosum
identified from dredge
samples

cf. Diplosoma
spongiforme

Possible
misidentification: can
be confused with other
Didemnidae

The structure is attacheg
to hard substrate (detritiq
material) and in a form of
a colony, resembling a
massive lobed form of
Porifera. Thecolouation
variesfrom grey, green to
beige, sometimes white
and transparent, where
zooids can be seen beloy
the tunic. The surface
appears "soft" and
"fluffy”. Big exhaling
siphonson the surface
resemble oscule
sponges.

NOTE:D. spongiforme
identified fom dredge
samples

Diplosoma
spongiforme
(Giard, 1872)

Distomus variolosus

The structure is attacheg
to hard substrate
(Paguroideashells,
detritic material) and in a
form of a colony, where
thezooids attached at the
base. The two siphons o
the zooidare positioned
close together. The
colouration of thezooids
is dark red with white
stripes on the siphons.

NOTE:D. variolosus
identified from dredge
samples

Distomus
variolosus
Gaertner, 1774

Microcosmusf.
nudistigma

Possible
misidentifcation: can
be confused wittM.
vulgaris

The structure is attached
to hard substrate (detritiq
material) and in a solitary
form, fixed on the ventral
side (opposite the
siphons), with wrinkled
dark red to purple tunjc
oftencovered with
epibionts. The teninal
siphon is longer than the
one positioned on the
dorsal side. The siphons
are far apart and betwee
them runs a longitudinal

Microcosmis
nudistigma
Monniot C., 1962
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ridge. Thecolouration of
the siphons is dark purplg

Open siphons resemble

with thin white stripes.

Possible
misidentification: can S
be confused witi\.
nudistigma

trumpet.
Microcosmu<f. The structure is attacheq
vulgaris to hard substrate (detriti

material) and in a solitary
form, fixed on the ventral

elephant's trunk), seldon

ide, with smooth dark de
tunic (resembles

covered with epibionts.
The terminal siphon is

longer than the one
positioned on the dorsal
side. The siphons are
positioned far apart with
wide, straight opening.

Thecolouration of the
tunic and the siphons is
dark red.

Microcosmus
vulgaris
Heller, 1877

Molgulaspp

Argument: species
distinguised by the
sediment grain coverag
on the tunic

The structure is attacheg
to hard substrate (detritiq
material) and in a solitary
form, almost completely
buried inthe sediment
with only the siphons
visible. The tunic is soft
covered with sediment
grains. The siphons are
short and positioned clos
together.

Molgula
Forbes, 1848
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Phallusia mammillata

The structure is attacheg
to hard substrate (detritiq
material)and in a solitary
form, fixed by the base,
with a thick white tunic

with irregular bumps on
the surface. The terminal
siphon is longer than the
one positioned on 1/3 of

the body.

Phallusia
mammillata
(Cuvier, 1815)

Polycarpacf. gracilis

Possible
misidentification: can
be confused witlf.
mamillarisif covered
with epibionts; other
species distinguished
based on the
morphology of the
digestive tract

The structure is attacheq
to hard substrate (detritiq
material) and in a solitary
form, fixed by the vatral
side, with soft yellow
tunic, which is seldom
overgrown with epibionts
The siphons are positiong
far apart. Theolouration
of the siphons is yellow
with beige or white
stripes.

Polycarpa gracilis
Heller, 1877
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Polycarpacf.
mamillaris

Possble
misidentification: can
be confused witlf.
pomaria,distinguished
by the morphology of
the gonads and
branchial structures; cal
be confused witl.
gracilis

The structure is attacheg
to hard substrate (detritiq
material) and in a solitary
form, fixed by the ventral
side,with rough tunic,
often covered with
epibionts. The terminal
siphon is lmger than the
one positioned on 1/3 of
the body. Theoloumation
of the siphons is light
beige with white stripes.

Polycarpa
mamillaris (Pallas,
1774)

Polycarpapomaria

Possible
misidentification: can
be confused witlf.
mamillaris, Ascidiella
spp.if covered in
epibionts

The structure is attacheg
to hard substrate (detritiq
material) and in a sivhry
form, fixed by the base,
with smooth red tunic,
coveredn epibionts or
sediment. The siphons af
short and stubby, one
terminal and the other
slightly lower. The
colouration of the siphonsg
is bright red, occasionally
with white stripes.

Polycarpa
pomaria(Savigny,
1816)

Polycitor adriaticus

The struture is attached
to hard substrate
(Paguroideashells,
detritic material) and in a
form of a colony. The
colouration of the test is
white. Thezooids are
distributed irregularly,
embedded in the test
which gives the surface o
the test a smooth
appearancerhezooid
siphons have a pigment
spot in each lobe, which
can be observed as darl

Polycitor
adriaticus
(Drasche, 1883)
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spots on the surface of th
colony.

cf. Polysyncraton
lacazei

Argument: can be
confused with other
Didemnidae
distinguished by
microscopic observatio
of zooids

The structure is attacheg
to hard substrate
(Paguroideashells,
detritic material) and in a
form of a colony with a
firm dark orange test. Thé
zooids are distributed on
the surface in rows,
flowing towards common
exhalingsiphons, which
surrounded by small whitg
dots.

Polysyncraton
lacazei

(Giard, 1872)

Pyuraspp.

Possible
misidentification: can
be confused witi.
vulgaris species
distinguished by the
morphology of the
digestive tract

The structure is attacheg
to hard substrate (detritic
material) and in a solitary
form, fixed by the ventral
side,with rough, wrinkled
tunic, covered with
epibionts and sediment.
The short and stubby
siphons are positioned o
each side of the body. Th
colouration of the siphonsg
is red with occasional
white lines inside.

Pyura
Molina, 1782
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Salpidae

Solitary or colonial
individuals connected by
side in a chailike form.

Eachzooidhas a
cylindrical transparent
tunic, where a small

globular dark red mass

can be observed. The
chain of individuals dwell

near the bottom floor.

Solitary individuals

observed on top of

sponges or anemones.

NOTE: uncountable, not
included in the analysis

OSTEICHTHYES

Salpidae
Lahille, 1888

Cepola macrophthalma

Ribbonlike body,
gradually narrowng
towards the tail. The

dorsal fin is unsegmentec
The animals are observe
nearthe bottom,
swimming in and out of
holes, made in the
sediment.

Chelidonichthyspp.

Argument: species
distinguished based on
size,head shape and
pectoral fincolouration

Massive head, flattened
under the mouth. The
snout is rounded, the eyg
arepositionson the top.
The three free rays from
pectoral fins can be
observed.

Cepola
macrophthalma
(Linnaeus, 1758)
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Gobius niger

Marble colouration of the
body. The eyes are clos¢
together angbrotuberant
The animal is observed
dwelling on the bottom
surface.

Pleuronectiformes

Flat fish observed
dwelling on the surface o
the sediment. The
colouration is similarto
sand.

Gobius niger
Linnaeus, 1758

Scorpaenidae

Argument: lower
classifications
distingushed based on
the size and shape of
scales on the skin

Massive head with thorng
The animal is observed
dwelling on the sediment
surface, often in hiding
behind clumps of
organisms (spores,
bivalves, tunicates).

Serranus hepatus

Narrow body with light
and dark transversal
stripes. The fins are

transparent except for thg
darker pelvic fins. A dark
spot can be observed of

the dorsal fin.

Scorpaenidae
Risso, 1827

Symphodus cinereus

Marble colouration of the
body with light
longitudinal stripes
present occasionally. Th¢
colouration of the body is
beige to light green. A
black spot can be
observed on the bottom
side of the caudal fin.

Serranus hepatus
(Linnaeus, 1758)

Teleostei

Fish, which we could not
identify due to low
visibility and low quality
video, where the

Symphodus
cinereus
(Bonnaterre, 1788
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classifications signs werg
hard to observe.

Trachinus draco

Big head with eyes on th¢
top and upward inclined
mouth. The lattened body
gradually narrows toward
the tail. The animal is
observed partially buried

Trachinus draco
Linnaeus, 1758

edge. A longitudinal ridge
extends along the bly on
the dorsal side with two
tentacles in the anterior
part. Thecolouration is
dark brown with white
specs on the surface.

in sediment.
Pseudoceros maximus| Flat oval body with small Pseudoceros
undulations on the mantl maximustype A
Lang, 1884

Yungia aurantiaca

Flat oval body with small
undulations on the mantl¢
edge. A longitudhal ridge
extends along the body o
the dorsal side. The
colouration is dark orange
with white line along the

mantle edge.

Yungia aurantiaca
(Delle Chiaje,
1822)

MACROALGAE

Corallinales

Round structures covere

in encrusting red algae,
found on the bttom floor;
resemble pink rocks.

Corallinales
P.C. Silva & H.W.
Johansen, 1986

Peyssonnelia squamari  Dark red, flat and leaf
shaped thalli, attached tg

hard substrate (organism

with shells, detritic

beds and covering the
bottom floor.

NOTE: P. squamaria
identified from dredge
samples

material), forming dense

Peyssonnelia
squamaria
(S.G.Gmelin)

Decaisne ex
J.Agardh, 1842

Valoniaspp.

the branching of
vesicles

Argument: species
distinguished based on

Dark green thalli form
colonies of vesicles. e

material), partially
covered in sediment

colonies are attached to
hard substrate (detritic

ValoniaC.Agardh,
1823
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Porifera

Classification of forms is based on the observed morphological features, correlated
to the description of organisms in litewee. However, due to high polymorphism

of some species){osa digitata, Tedania anhelan@\ckerset al, 2007; Di Camillo

et al, 2012), some classifications include more than one form which can be taken
asdifferentform of one species or as individuals dferent species. Furthermore,
some of the observed taxa did not match the description of growth ftiterature.

The growth form ofRaspailia viminalisis described as erect and branching
(Schmidt, 1862) however, we observed the specimensgdyflat on the bottom
surface Halichondria paniceas described as engting with a smooth, leathery
surface and osculanly slightly protuberanbn the surfacéBaldacconi & Trainito,
2013) however we observed a hollow gréwform, with oscula distributed
irregularly on the surface. Although a variety of growth forms have been observed
(Goldstein & Funch, 2022p more detailed observation of the internal structure is
required for improving the confidence of identification.

The classification ofSuberitidae is based oBaldacconi & Trainito (2013)
describing the encrusting organisms on bivalves. However, the classifisiatiold

be considered with discretion, as the observation method does not provide enough
information for a clear distinction between Suberitidae and other species of
encrusting sponges.

The classification of Dictyoceratidincludes species with high reselautice
(Spongia officinalis, Sarcotragus spinosulus, Chondrosia renifdrmisich have
been identified from dredge sample0 DY Let fal, 2023) but cannot be
distinguished by the method of observation during video analysis.

Although the observefbrmsof Ulosa digitataare here considered under the same
classification, further investigatioof morphology of the internal structures is
required to consider the forms as one speé&ieghermore, a repeated analysis of
the video material is required for separate quantification of each growth form.
Some taxa were also found in association witbanisms of other taxa, which
served as an identification characteristig.Suberites domunculaith Paguristes
eremitg Suberitidaewvith Aequipecten opercularsndMimachlamys varia

Cnidaria
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The observation method hindered the identification choigms especially in low
visibility conditions, where the transparent nature of the tentacles of anemones
made them hard to distinguish from the sediment. Furthermore, the number of
tentacles was usually not a reliable characteristic and was used onlgrasthan"

or "less than" when comparing two observatieng. Edwardsia claparedihas

more tentacles thafeachia cylindricabut less thanMesacmaea nuhdlii.
Additional characteristics such as the arrangement of tentacles and their thickness
was usedvhen determining the classification of observed forms. Some taxa were
also found in association with organisms of other taxa, which served as an
identification characteristice. g. Calliactis palliata with Pagurus prideaux

Calliactis parasiticaandEpizaanthusspp with Paguristes eremita
Polychaeta

Classification of taxa is mostly based on the observation of secondary structures
made by animals (tubes), which were counted regardless the presence of the gill
plume in some speciekilograna sp.Salmacim sp., Sabellidae, Serpulida€jhe
observation of excrements on the sediment surface were correlated to the subclass
SedentarigKristensenet al, 2012; Volkenborret al, 2007) Even though the
excrement structures were counted during video analysis, they have been excluded
from the data analysis drare only used as additional observations in community
descriptions, as they represe group of infaunal species atahnot be observed

with a method using video sledge.
Gastropoda

Taxa with a recognisable shell structure were not difficult to sptelier the
inhabitants of the shells could not be recognised easily, as hermit crabs have a
preference foHexaplex trunculusBolinus brandarisshells (Manj—Cabeza &
Garc’a Raso, 1999and Aporrhais pespelecanishells (Davenport, 2017)
Furthermore, a great deal of shells were abaedpcovered with epibiontsr
partially buried in sediment. Therefore, one of the main recognisable
characteristics, when the animal in the shell could not be seen, were "lebensspuren”
(i.,e. marks, left in the sediment, indicating movement of the animtide shell)
(Blasniget al, 2013; MiguezSalaset al,, 2024) Regarding the classification s¢a
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slugs the level of uncertainty comes from the morphological polymorphism of the
animals Doris pseudoargusand Geitodoris planata and the inability of

recognising morphological characteristics using video analysis.
Bivalvia

The living organisms were recognised easily by the open shells iniditrabd
werestartledby the sledge and "swam" away by rapid opening and closing of the
valves QAequipecten opercularis, Mimachlamyaria, Flexopecten flexuosus, F
glabern. The association of holes in the sediment @thecurtus strigilatusvas
made basedn thedescription of burrow shape of the aninf@2lvorschak, 1987)

only presence and absence of the holes is documenfediagilatuss an infaunal

species and therefore cannot be observed with a method using video sledge.
Bryozoa

Identification and classification of the observed forms was baseprenous
records of organisms obtained from dredge samp(B Y ©tlajy 2023) overall
species present in the area and expert opinion. However, the classification should
still be taken with caution, as the species distinguished by thebservationof

Z0oids, using microscopy methods.

Crustacea

Identification of organisms was based on the observed morphologitakie (size

and shape of appendages, carapace characteristics) which were limited by the
observatiormethod. Hermit crabP@guristes eremidawere easilyrecognised by

the shell withtwo enlargedbright redappendages poking out from underneath.
However, other taxa were harder to spot until they startled and Rlagufus
prideauy, hid in the sedimer({Coristes cassivelmus, llia nucleus underneath a
bigger sponge or tunicat@ilumnussp., Medorippe lanata, Ethusa mascarpoe

took a defensive standh@chusspp). Some taxa were found in association with
organisms of other taxa, which served asdmmtification characteristieg. P.

eremitawith Suwerites domuncula, Rrideauxwith Calliactis palliata.
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Echinodermata

Both Ophiothrix quinquemaculatand Ophiothrix fragilishave been documented

in the Northern Adriatic, however more literaturecorls mention O.
quinquemaculatdFedraet d. 0 D étlhL, [2023; Riedel, Zuschiret al,

2008; Stachowitsch, 1984; Vatova, 1936an O. fragilis (Bettosoet al, 2023)
which could mean that the classifications are used as synonyms. Nevertheless,
classification ofO. quinquemaculatas used in this study, supported by dredge
samples collected in the are@ D Y Bltlaph 2023) With the exception oDphiura
longicaudum all other ophiurids with the appearance of a smooth surface are

classified unde©phiurasp.
Tunicata

Classification of Ascidiellaforms to the species level was mostly based on
colouration of the organisms, which variegteatly and could not always be
observe due to the low video qualityTherefore, all forms were classified under
the common genus, however, tloem with white stripes omhe inner side of the
siphons (cfAscidiella asperspprevailed greatly in dengibver the form with red
colouration of the siphons (cAscidiella scabra Further classification would be
possible using additional sampling methods.

Classification of theMicrocosmusspp species was based on descriptions of
morphological features fowl in literature of species descriptions. However, this
proved difficult due to inconsistent labelling and multiple dissimilar descriptions of
one speciesg.the description o¥l. vulgarisby Heller (1877)andMonniot (1962)

In both theform is described as solitary afided on the ventral sigepposite the
siphons, which are dark red and have a circular ope@ing.siphon is longer than
the other. However, Heller (1877) mentions a distinct longitudinal ridge on the
dorsal side, from one siphon to the other, which is not described for this species by
Monniot (1962). Furthermore, Monniot (1962) presents the lodgial ridge as a
characteristic oM. nudistigmaalong with dark purpleolouration of siphons with
bright stripes on the inside. The observed formslohudistigmaandM. vulgaris
during video analysis are classified based on the descriptions of ébeespn
Monniot (1962) andHeller (1877)
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M. vulgarisis often confused wittM. polymorphusin descriptions of external
morphology (AndrZ, 2021)or only mentioned brieflyBay-Nouailhat & Bay
Nouailhat, 2020) Furthermore,M. polymorphuscan easily be confused with
species oPyurawhen observing external morphology, therefore the classification
of Pyurasp.during video analysis cannot be considered with great confidence and
should be erified afte the observation ahternal morphology of specimens. Both
M. polymorphusnd two species &fyura(P. microcosmus, P. duyare mentioned

in previous record@-edraet al, 1976)and are considered present in the area.
FurthermoreFedraet al. (1976)recorded two species Bblycarpa(P. gracilis, P.
pomarig in the area, which provided a level of confidence for the classification of
the observed forms following the description&#zquezet al. (1995) However,

due to incomplete andften confusing morphological descriptions of the species
(Heller, 1877; Vazqueert al, 1995) further identification using microscopy is
needed. The observed form assigne® tgraciliswas also considered similar to
Microcosmus daatieri regarding thestructure and coloumation of the taic,
however due to the lack tifie typical red and purple striation of the siphons, this
correlation was discarded.

A more detailed observation of forms describedPa$ycarpa mamillarisand
Polycapa pomariais required, as the observed forms are classified based only on
description of morphology in literatu@ay-Nouailhat & BayNouailhat, 2020)
which did not correlatentirely to the observed form&specially regarding?.
mamillaris, where the classification of the observed form is an approximation of
the formdescribed byay-Nouailhat and BayNouailhat (2020andVazquezet al.
(1995)

Osteichthyes

The classification includes demersal fish observed during video analysis. Althoug
the video analysis method does not provide sufficient details for species
identification, the classification is based on previous records of distribution and
dredge samples carried out in the ar€aD Y btlah 2023)
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MacroalgaeCorallinales rhodoliths

The term "corallinales" used to classify the rhodolith structures, counted upon
occurrence(l "corallinales" = 1 biogenic nodule/rhodolith structukgwever, the
counting was irregularas a lot otthe structues were lost in eithdPeyssonnelia
beds or dens®phiothrix covers, therefore the method of counting should be
changed to the method used for the estimationP@fssonneliaabundance
(presence/absence). The rhodolinuctureidentification is not suppted with
dredgesamplesas the rhodolith particles proved to be too small to get caught up in
thedredgenet O D Y ©tlah 2023) therefore the species composition as well as
the proportion of the volume made up bg ttoralline alga@ one nodulegemains

unknown.
MacroalgaePeyssonnelisquamaria

Peyssonnelideds observed in the video analysis consistél s§luamariawhich
was identified by dredge samples in the ar@aD Y Eltlaph 2023) Although other
species described in the Slovenian Sear¢samarina, P. polymorphga(Lipej et
al., 2016)were mostly present in the biogenic formations on the infralittoral hard

substrate, they can still be present on-boftom circalittoral beds.
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