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H napovoa ékdoon
SnuoupynOnke ya

Va TIAPOUGLACTOUV Ta
QITOTEAEOUATA TOU £PYOU:
«Xaptoypapnon Kat a§loAdoynon
TwV AMBadiwy Mooeldwviag Kat
AAAWV ONUAVTIKWY Baldacoiwy
OLKOTOMWYV UTTO TNV Eupwrtdikn
Odnyia Twv OKoTONMWYV
(92/43/EOK), ota mapaktia
vdata g Kumpou», (AptOpog
Awaywviopou: 19/2018.

Xpnpatodotnon:

H ZdpPoaon ouyypnpotodotnOnke
o6 1o Eupwmaiké Tapeio
OdAaooag kot Ahteiac (ETOA)
2014-2020 kotd efdopivia Téve
To1¢ £KaT6 (75%) Kat amd ebvikoug

TIOPOUS KATA EIKOOL TIEVTE TOLG EKATO

(25%).

This booklet has been created

to present the results of the
project: “Mapping and evaluation
of Posidonia oceanica meadows
and other important marine
habitats under the European
Habitats Directive (92/43/EEC),
in the coastal waters of Cyprus”,
(Tender number: 19/2018).

Funded by:

The Tender was co-financed by the
European Maritime and Fisheries
Fund (EMFF) 2014-2020 at seventy-
five percent (75%) and by national
resources at twenty-five percent

(25%).
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To TpApa Ahteiag kar Oaldooimy
Epeuvcdv (TAOE) eivor 1) eBvik
apxn oty Kimpo yia v
TpooTaoia kat T Stayeipion Tou
BoAdooiou epifaMovtog kar 1
OUppOpPwOT) pe Tig oXeTikég EE

kot Tig S1e0veig vopoBeoieg. 'Eva
Baoiké vopoBetiké epyaheio yia
v TpooTtacia tng PromokiAdTnTag
KOL TWV OLKOAOY1KA GIHAVTIKQV
otkoToéTwV eivat 1) Eupomaikn
Odnyia twv Owkotémwv 92/43/EE, n
OTIOI0l OTTALTEL ATTO TO KPATN pEAN V&
XOpTOYpapouv, va Tapakorouboiv,
va aE1ohoyouv Kat va avopEpouy
NV KatdoTaon ST pnong Twv
Bald ooty o1koTOTIGV.

To 1pietég €pyo Tou TTapovotdletat
o€ auth) TV koo aTToTeNE]
0pOONHO, EVA OTHAVTIKG
KkAnpodotnpa, pia apakaradikn
Y10 TV TTpooTacia kot St pnon
tou Bahaooiou mepifddhovog g
Kumpou. Ta mpadtn popd, éxoupe
OTA YEPLO PHAG PO AETTTOPEPT)
YOPTOYPAPNOT) TV TTAPAKTLOV
Bahdooiwy okoTéTWY pag,
oupTeptAapPovopévay Tmv
TpooTtateudpevmv MPBadiidv
Mooe1dwviag, Ta 001 ATTOTEAOUV
“mvevpoveg” Cwn¢ yio T Bdhaood
pag. H epappoy mponypévmv
TEYVIK@V KOL 1] CUVEPYQOTIQ PE
KOPUPAIOUG ETTIOTIHOVES EYEL

The Department of Fisheries and
Marine Research (DFMR) serves as
the national authority in Cyprus for
protecting and managing the marine
environment and ensuring compliance
with relevant EU and international
regulations. A key policy instrument
for protecting biodiversity and
ecologically significant habitats is the
European Habitats’ Directive 92/43/
EEC, which requires member states to
map, monitor, assess, and report on the

conservation status of marine habitats.

The three-year project presented in
this publication marks a milestone, an
important legacy for the protection
and conservation of the marine
environment of Cyprus. For the

first time, we have in our hands a
detailed mapping of our coastal marine
habitats, including the protected
Posidonia oceanica meadows, which

are the “lungs” of our sea. Applying
advanced techniques and collaborating
with leading scientists has resulted

in work that not only enriches our
knowledge but also enhances our
capabilities for effective management
and protection. Furthermore, we
conducted the first survey of our

coastline for the detection and

odnynoet o€ pia epyaoia oy oyt
HOVO EPTIAOUTICEL TIC YVWOELS HAG
oMNG kot evioyUet Tig SuvaToTnTeg
HOG Y10 OTTOTENECHOTIKT)

Srayeipion kot TpooTooia.
EmumAov, TpaypAToTIoooye

TNV TIPGITH EPEUVA TOU TTAPAKTIOU
HET@TIOU HAG Y1Q TOV EVIOTILOHG
ka1 kataypagn npifubiopévev
omnAaiwv. Me éppaon ot othhaia
OTHAVTIKG Y10 TO ATIEIAOUHEVO
e1dog g Meooyetakng Pokiag
Monachus monachus emAEEape kar
TpoywpHoape ot TprodidoTatn
xoptoypdaenon 15 omnlaiwv. Metd
OIS QETPITEG WPEG EPYOTIag o€
EPEUVITIKA OKAQPT), OE UTIOPpUY1ES
KOTadUOELS KOl OE EpYOOTHPIO,
TapdyOnkav morotikd Sedopéva o
otoia Oa cupfdAouv ouctaoTikd
otV eTitevEn TV OTOYWV pAg yia
pio vyt kat Tapaywyikn 8dhacoa.
Ta eupfpaTA TOU KALVOTOHOU AUTOU
€pYOU ouUVOYiLovTal O€ QUTH THV
éxSoom, 1) OTIOIA ATTOTKOTIEL VAl
TAPOUTIAOEL BACIKES YVAOELS

ka1 va evaioBntomotnoet Toug
TEOMTEG OYETIKG [IE TH ONPOCIA TV
Baldooiwy o1kooUGTNRATGV.

Ex¢ppdlw v ethikpivii pou
EUYVWHOOUVH TTpog GAoug Gooug
ouvéPalav oe auth) Ty TpooTdbeia,
y1a TNV eEALPETIKT) TOUG 0POTimaT)
kat okAnpi douletd Trpog ertiteutn
1wV emidoEwv oTédY WV TToU TEBNKaV.

Mopiva Apyupou

recording of semi-submerged caves.
With a focus on caves signiﬁcant for
the endangered Mediterranean monk
seal Monachus monachus, we selected
and created 3D maps of 15 caves. After
countless work hours on research
vessels, underwater diving, and in
laboratories, high-quality data have
been produced that will substantially
contribute to achieving our goals for
a healthy and productive Sea. The
findings of this innovative project are
summarized in this edition, which
aims to present key knowledge and
raise awareness among citizens about

the importance of marine ecosystems.

[ express my sincere gratitude to
all those who contributed to this
exceptional effort for their outstanding
dedication and hard work in achieving

the ambitious goals set.

Marina Argyrou
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H Oényia Owotonwv:
‘Evag Kpioluog pnxaviopog
yla tTnVv npootacia tng
BlomoKi\otTnTag

H mpootacia tg Bromoikiddtntag
KOl TV OTHAVIIKOV O1KOTOTIV
omotehet Oepelddn uttoypéwon
TWV KpaTWV peAadv g Bupwraikig
'"Evworng, 0Ttw¢ eTITAC0EL 1)
Eupwaikn Odnyia 92/43/EOK

yia T Aatpron tov Puoik@v
O1kotémwv kat g Ayprag [Mavidog
kat Xhwpidag. H Odnyia aut
e1oayet To Aiktuo IMpooTtateudpevmv
[eproyav «Natura 2000» wg Baoikd
pYaviops yia T Staoedhion e
UYELOG KOt TG Praxatpdtnag Tov
01KOTOTTWV, KaBw¢ kat Twv e16wv
Ayprag Tavidag kat YAwpidag péow
£v9¢ 01KOAOY1KOU GUVEKTIKOU SikTUOU
TIPOCTATEVUOHEVMV TEEPLOYWV.

210 mhaioto thg Odnyiag, kdBe
KpATOS péNog uTIOYpEOUTAL VL
YApTOY popetL, va Trapakohoubet,
va aElohoyet kot va uttoPaN et
ékBeon oyetikd pe v Kardotaon
Awariipnong (K4) Tov Baldooiwv
TUTTOV O1KoTOTTWV KABE €61 Xpovia
(Evans & Arvela, 2011).

Kuprog otdy06 Tg Odnyiag eivan
1 erritevEn g «IkavoToinTikic
Kardotaong Aariipnong» (IKA)

The Habitat Directive:
A vital mechanism for
protecting biodiversity

The protection of biodiversity and
ecologically significant habitats is a
core responsibility of European Union
member states, as outlined by the
European Directive 92/43/EEC on
the Conservation of Natural Habitats
and of Wild Fauna and Flora. The
Directive introduces the Natura 2000
Network of Protected Areas as a key
mechanism for ensuring the health
and sustainability of habitats, as well
as species of wild fauna and flora,
through an ecologically coherent
network of protected areas.

Under the Directive, each member
state is obligated to map, monitor,
assess, and report on the Conservation
Status (CS) of marine habitat types,
every six years (Evans & Arvela, 2011).

The main objective of the Directive is
to achieve a “Favourable Conservation
Status” (FCS) for both species and
habitat types.

According to the Directive, a natural
habitat’s CS is considered “favourable”

when: (1) its natural range and the

1600 TV €186V 600 KAl TV TUTTWV
OLKOTOTIMV.

Tupgawva pe v Odnyia, n KA

evd¢ puUOLKoY otkoToTrou Bewpeitat
«IxavoTronTikiy» GTav: (1) To

PUOTKO TOU EUPOG KAL OL TIEPLOYES
TIoU KaUTTTEL elvar oTabepés 1)
avEdvovtat, (2) ot dopég kat ot
OLKOCUOTNLKES AELTOUPYiES TTOU €lvat
OTTAPOITNTES Y1Q TT) HAKPOYXPOVIA
otaBepdTnTd ToU Sratnpolviat Kot
€YOUV TNV TIPOOTITIKY VO CUVEXITOUV
VOl UTIAPYOUV OTO TIPOTEYES pENNOV,
xat (3) n xardotaon Satipnong Twv
e1ddv TToU TO Yapaktnpilouv eivat
ETTIONC IKAVOTIOLTIKT).

Z1a apdkTia vepd g Kumpou, o
kUptot TUTror BoAdoo1mV OIKOTOTTRV
TTOU eVIOTIILOVIAL EIVOL OL:

1110: AppocUpOoELG TTOU
KaAUmtovtal SlapKwg
a6 Oalacolo vepo
HKpoU Baboug

1120*: EKktaoslg Oalaocolag
BAaoong pe Apadia
Mooedwviag (owkdTOMmMOG
npotepaldTNTAC)

1170: Ypalot

8330 : Oalacola ormAaia €§
OAOKANPOU 1 KaTd To
NILOUL KATW amo v

emupavela g 0dlacoag

area it covers is stable or increasing, (2)
the structures and ecosystem functions
necessary for its long-term stability are
maintained and are likely to continue
existing in the foreseeable future,

and (3) the conservation status of the
species associated with the habitat is

also favourable.

The main coastal habitat types of
Cyprus are:

1110: Sandbanks, which are
slightly covered by sea
water all the time

1120*: Posidonia oceanicabeds
(priority habitat)

1170 : Reefs

8330 : Fully or partially
submerged sea caves



Z1éy06 TG LupPaong 19/2018
OTTOTENOUCE 1) EKTETAPEVT)
XOPTOYPAPNOT CAWV T®V KUPL®V
OLKOTOTI®V TWV TIAPAKTLOV

ubdtwv g Kimpou (Babog <50

m). Emmpoobeta, kataypdenke,
mtapakorouBnBnke kar aErohoynOnke
1 katdotaot diaThpnong Twv
TIAPAKTLOV OLKOTOTIOV O€
Oaldooteg Tpootateudpeveg
IMeproyég Tou Arktyou Natura 2000,
kaBag kat o€ evOEIKTIKES TIEPLOYES
kTGOS SikToU GTIOU 01 VW TEP®W
TUTIOL O1KOTOTIWV Elvar Sradedopévor.

H mopoioa ékdoon mopéyet
YEVIKES TIANPOPOPIES OYETIKG
pe 1 peBoSoroyia kot Ta kipra
amoteMéopata g TupPaorng
19/2018.

The Governmental Tender 19/2018
aimed to comprehensively map all
the primary habitats in the coastal
waters of Cyprus (depths <50 m).
Additionally, the conservation status
of coastal habitats in Marine Protected
Areas of the Natura 2000 Network
was recorded, monitored, and
assessed. This work was also extended
to representative areas outside the
network, where the aforementioned

habitat types are widespread.

This booklet provides general
information on the methodology, and
main results of Contract 19/2018.







Tomog Owkotonov 1120*
Ektaoslc Oalaocolag
BAaotnomg pe Aiada
Mooswdwviag

Habitat Type 1120*
Posidonia oceanicabeds
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Ta MBadia [Mooedwviag amoteholy
ONHAVIIKA KAt EEALPETIKA

TIAPAY WY1KA OIKOCUOTHHOTA

ot Meooyero ©@dhaooa,
Sradpapatifovrag Oepelicddn

poho ota TTapakTia kat faldooia
mrepiBdAhovra. ¥t Meodyeto, n
[Mooedwvia atmotelet To o apBovo
QUTO, KOAUTITOVTIAG OTHAVTIIKO
0000716 Tou Bubou, eudokipdvrag

o€ Babn, Ewg 40-45 m.

Ta MBadia autd Topéyouy pia
OELpA ATIO PACIKEG OIKOGUTTNHIKES
UTINPETIEG, GTTWE N TEPOCTOTIA TV
oktev até Siafpwon, o kabapiopdg
TOU vepOU Kat 1) déopeucn Tou
avBpaka. EmiAéov, dieukoAivouv
N PETAPOPA UANG KO EVEPYELDG OTAL
TPOPIKA TIAEYHOTA, UTTOOTNpILouV
v TroikiAia g Oaldooiag Cwiig
ka1 oupPaAlouv ooV TOUPLOHS, TNV
avoyuyn, TNV eKTTaideuoT Kat Tig

EPEUVITIKEG SpACTNPLOTNTES.

Posidonia oceanica meadows are
recognized as important and highly
productive ecosystems within

the Mediterranean Sea, playing a
fundamental role in coastal and marine

environments.

As the most abundant seagrass species
in the Mediterranean Sea, P oceanica
covers a signiﬁcant portion of the
seabed, thriving at depths of up to
40-45 m.

These meadows deliver a range of
essential ecosystem services, including
coastal protection from erosion, water
purification, and carbon sequestration.
They facilitate matter and energy
transfer along trophic levels, host

a diverse array of marine life, and
contribute to tourism, recreation,

education and research.

Emiong, Ta MPddia IMooedwviag
arrotehoyv evdiaitnpa yio TToAG
£idn aomovbUilwv (Tr.y. oméyyor,
Bpudlwa, avBolwa, TTolUyattot,
poAGkia, Kapkivoedi], extvodeppa)
KAl Yyapiav, eve, empoéodera,
OTTOTEAOUV KATOPUY10 Y1at

10 TpWLpa oTdd1ax Srapdpwv
Baldooiwv opyaviopwy,
vTtooThpifovTag T PLomotkiAoTnTa
kat T ST pnom TS UoLKig
OKEPOLOTNTOG TWV TIOPAKTIMDV
01KOOUOTNPAT®Y Thg Meooyeiou.
Avayvwpiloviag Tr ONpoVIIKOTN I
NG CUVELOPOPAG TOUG OTNV UYELQ
TWV OLKOCUOTNHATWY KAL OTNV
gunpepia Twv avBpadwv, Ta MB&dia
[Mooeldwviag KATATATTOVIOL WG
OLKGTOTIOG TPOTEPALSTNTAS (Kwdikg
1120%) oto Mapdptnpa I g Odnyiag
EE 92/43/EOK y1a tn Aathpnon twv

Puoikodv O1KoTOTI®Y Kat TG Aypiag

Xhwpidag kat ITavidag.

Additionally, P oceanica meadows are
habitat for numerous invertebrate
species (e.g. sponges, bryozoans,
anthozoans, polychaetes, molluscs,
crustaceans, echinoderms) and

fish, while they aslo serve as vital
sanctuaries for the early stages of
various marine organisms, supporting
biodiversity and maintaining the
physical integrity of Mediterranean
coastal ecosystems. Given their
signiﬁcant contributions to ecosystem
health and human well-being, P
oceanica meadows are designated as a
priority natural habitat (code 1120%)
in Annex I of the EC Directive 92/43/
EEC on the Conservation of Natural
Habitats and of Wild Fauna and Flora.




1110

Oonnov

Owot

Tomog

Appooupoelg pe Cymodocea

nodosa

Sandbanks with Cymodocea

Habitat Type 1110
nodosa




AppooUpoELg TTou KAAUTITOVTAL
Srapkds amd Bakaooivo vepo
pikpou BaBoug.

O 1Umog oikotéTou 1110 avopépetal
O€ QPHOCUPUTELS TTOU ElVAL TIAVIA
Bubiopeves oe pnyd vepd <20 m
B&bog. H mapouoia toug o€ pia
TIEPLOYT] CUVOEETOL JIE EKTETOEVES
appades akTé pe opald

kAion kat ouvBiikes avEnpévou
udpoduvaptopoy, 6Trou N Appog
Kiveitar Kat petaaMetar ouveywg
avAAOYQ HE TV EVIACT) KAt TH HOPPT]

TV USATWV.

21 MeoGyelo, 1) OPAKTNPLOTIK
BAdotnon Yt autd tov
01KGTOTIO OTTOTENELTAL ATTO TO
ayyetdoteppo Cymodocea nodosa,
kaBag kot GAA pOTOPLAKS
HOAKPOPUKT OTIGG TA ETTLPUTA
oTa pUANA TOU Ay YELGOTIEpHOU

1] QUTA TTOU OLPOUVTAL TIAVK)
oo Tov Tubpéva. Ze TroANEg
OHOCUPTELS ATTOUOLATOUY Ta
HAKPOPUKT. XAPAKTNPLOTIKA
€161 QUTOU TOU O1KGTOTIOU
meptAapfdvouv aoTéviula

g oppwdoug uTtoTTapoAoKig
L@V, OTI®S Ot TTIOAJYALTOL KAt
810upa pokdkia. Emimhéov, ot
OpHOCUPTELS GUYVE OTTOTEAOUV
OTHOVTLKES TEEPLOXES TPOPONNYIO,
QVATIAUOTG KAl AVATIAPOY WYTS
v Bohaooomoiha, ydpia kat
Baldooia OnhaoTikd.

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

Habitat type 1110 refers to sandbanks
that are always submerged in shallow
water <20 m depth. This habitat is
associated with extensive sandy shores
with gentle slopes and high-scale
hydrodynamic conditions, where the
sand constantly moves and reshapes
according to the intensity and pattern
of water movement.

In the Mediterranean the characteristic
vegetation for this habitat is the
marine angiosperm Cymodocea
nodosa, together with photophilic
species of macroalgae either attached
as epiphytes on the leaves of the
seagrass or covering the seafloor. On
many sandbanks macrophytes do not
occur. Invertebrate communities of
sandy sublittoral (e.g. polychaetes and
bivalve molluscs) are the characteristic
animal species of this habitat. It is
noted that sandbanks are often highly
important as feeding, resting or
nursery grounds for sea birds, fish and

marine mammals.
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Ta Baldooia omAata (TUTog
otkoTéTou 8330) elvar onpavTikol
ka1 povadikol 01KoTTIOL TT0U
yopaktnpiovrar amé uynii
BromoikiAéTnTa Kat Tapousia
ok1éptAwv ProkotvotnTwv Tou
avaTmtyooovtal oe ouvOnkeg
YapnAou ¢wTiopou. Autd Ta
omhhoia, elte elvar TTAMpwg
Bubiopéva eite npiPubiopéva,
UTIOOTNPILOUV S13POPES KOLVOTNTES
Boldooiwv aocTovbulwy kat
HOKPOPUK @V, OLOUpYDVTAG
povadikd O1KOCUOTHPATA.

Ta Baldoota omnAaia arotehouv
evdiaitnpa TwTikng onpaciag yio
TNV TTpooTATEUOpEVT) MEoOYELaKT
dedxia (Monachus monachus), 1 otoia
mrepthapPaverar otov Kékkivo
Katdhoyo twv Ametholpevov
E1dcdv g IUCN wg ‘tpwt6’ €1dog
KOL YPNOLHOTIOLEL QUTA Ta OTINAALY
Y1G QVATIOUTT], QVATIApaY WY T Kat

AVATPOPT) TV PHIKPGV THG.

Sea caves (habitat type 8330) are
important and unique habitats
characterized by high diversity and the
presence of sciophilic (shade-loving)
communities that thrive in low-light
conditions. These caves, whether fully
or partially submerged, support diverse
communities of marine invertebrates
and macroalgae, creating unique
ecosystems.

Sea caves are particularly vital for

the protected Mediterranean Monk
Seal (Monachus monachus), listed as
‘vulnerable’ in the TUCN Red List of
threatened species, which uses caves

for resting, breeding, and raising its

pups.




AlGpKeLa EPYACLWV TTESIOUL:
! ’ ; ’ (l) ( f‘l >emteppprog 2020 - lovviog 2021
E

\ Duration of fieldwork:

September 2020 - June 2021

Awapkela epyaciwy mnediou:
lobviog 2020 - Maptiog 2021

Duration of fieldwork:
June 2020 - March 2021

.. Xaptoypapnon
OlKOTénwv Al’C'l.pKElCl EPYAOLWV ns§iou:
AuyoucTtog 2020 - NogpBprog 2021
PHASE A
° ° ! Duration of fieldwork:
Mappl ng Habitats " August 2020 - November 2021
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Xaptoypawpnon
OwoTonwyv

O1 ouotnpatikés Baldooties épeuveg
Yo Ty amotUTwot tou Bohdooiou
muBpéva atd Thv akToYpoppi

€wg v 100Padi Twv 50 m
TpaypatototiBnkav oe dvo pdoes:

(1) Y8poakouoTikf) amotimwon
NG HOPPOAOYIAS KOl GUCTATNS TOU
uBpéva ka.

(2) Omrriki} emBecdpnon pe oupopevn
uTTORpUy1al KApEPO OE TEEPLOYES TTOU
emAéxOnkav Pdoer udpookouoTikwv
Sebopévav, pe otéyo T Sracagrvion
TWV QUOTK@V YOPAKTNPLOTIKGDV

tou Ttubpéva kat Ty akiéTioT

QVOYVGIPLOT) TWV OLKOTOTIGV.

o 15 pryés Teptoyes (<5
m) ypnotpototiBnkav

QEPOPHTOY POPIES.

H ouykekpipévn peBoSoloyia

etvat eupeng dradeSopévn kat

EXEL EQAPHOOTEL ETIITUY WG OF

ToMEg Treproyés tng Mecoyeiou,
ouptepthapPavopévng s EANAGSag
xat g Kumpou (Georgiadis et al.,
2009; Fakiris et al., 2019; Kletou et al.,
2020; Dimas et al., 2022; Panayotidis
et al., 2022).
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Habitat
mapping

Systematic marine surveys to map
the seabed from the coastline to the
50-meter isobath were conducted in
two phases:

(1) Hydroacoustic mapping of the
seafloor morphology and composition

(texture) and

(2) Visual inspection with a towed
underwater camera in areas selected
based on hydroacoustic data, to clarify
the physical characteristics of the
seafloor and ensure reliable habitat
identification.

For the shallow waters (<5 m), aerial
photographs were used.

This methodology is widely used and
has been successfully applied in many
areas of the Mediterranean, including
Greece and Cyprus (Georgiadis et al.,
2009; Fakiris et al., 2019; Kletou et al.,
2020; Dimas et al., 2022; Panayotidis
etal., 2022).

O eEomMopdg Tou xpnotpotrotiBnke
meptAdpPave:

(o) Arouyvotikég HyofohoTig
Meupikig Zdpwong (HIIE)
Edgetech 4200 SP trou Aettoupyel
o€ ouyvotneg 100 kan 400

kHz, apéyoviag Siodrdotateg
OKOUOTIKEC OTTEIKOVIOELS
(nyoypapies) exTeTapévey
Treproywv Tou TuBpéva. O HITE
KOTAY pAPEL TI) HOPPOAOY LA KAL THY
upn TG emipaverag Tou Ttubpéva.
H extipnon g veng Paoiletor
OTNV AVOKAQOTIKOTNTA TV
NYNTIK®OV KUpATwV otov Tubpéva,
pe 11 dragopoTroinon okAnpwv
Mk (try. Bpdyia, Mbot) kot
avBpwToyevav avTiketpévmv (Tr.y.
vaudyta, TEXVNTA épya) o Ta
podakd UMK (Tr.y. Gppog, thig).
Avutn n Sradikaoia emITpETEL THY
QAVOY VEIPLOT) KAL XAPTOY pAPNOT|
TIEPLOYWV HE LAPOPETIKT UPT) TOU
muBpéva kabg kat Treproydv
putokdAuyng. Ta mopdderypa, Ta
MP&dia Mooerbwviag (Posidonia
oceanica), TIOPA TNV PALVOHEVIKS
palakn Toug upn, Trapoustdlouv
uynA avakaoTikoTnta Adyw Tou
aepouyou 10ToU (aepdyXUpa) Tou

TrEpLEXOUV (Kiparissis et al., 2011).

The marine survey utilized the
following equipment:

(a) Edgetech 4200 SP Dual-
Frequency Side Scan Sonar (SSS):
This system operates at frequencies
of 100 and 400 kHz and provides
two-dimensional acoustic images,

or “sonographs,” of extensive

seafloor areas. It captures data on
both the morphology and texture

of the seafloor. Texture estimation

is based on acoustic backscatter,
where hard materials (e.g., rocks,
cobbles) and man-made objects (e.g.,
shipwrecks, underwater structures)
are distinguished from soft materials
(e.g., sand, mud) by differences in
recording color intensity. This allows
for the identification and mapping of
areas with varying seafloor textures,
sediment compositions, or vegetation
cover. For example, Posidonia oceanica
meadows exhibit high backscatter due
to the gas-filled channels (aerenchyma)
within their leaves and rhizomes
(Kiparissis et al., 2011).

(b) Biosonics MX Single-Beam
Aquatic Habitat Echosounder:

This echosounder provided reliable
measurements of the canopy height
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(B) Movobeopiké HyoBohoti of Posidonia oceanica meadows.
Avahuong O@aldooiag PutokdAuyng Additionally, the Lowrance 7-Ti
Biosonics MX, o otoiog Trapéyet Elite Echosounder was used as a
OE15TTLOTES TIANPOPOPIES TYETIKA supplementary tool to enhance data
HE TO VYOG TV PUAADHAT®V TV collection.
MPBadicdv Mooerdwviag kat oUoTNpO
HyoPohopou Lowrance 7-Ti Elite (c) Spot X Squid Pro underwater
10 0TI0i0 YpNoHOTIOONKE (G camera for visual validation of the
OUPTANPOHATIKS epyaleio. seabed at selected sites.

() YmoPpuyia Kapepa Spot X Squid
Pro yia otrrikn) emohfevon tou

muBpéva, oe emiheypéva onpeia.
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O1 epeuvnTikég TTAGEG

Tpay patototBnkav pe

okdgog ¢ MER Lab, 1o otmoio
tpotoTorBnke katdMnha yia va
SexBet Tov epeuvnTikS eEoTAMOpO.
Yuvolikd amotuttaBnkav 756

km?2 mruBpéva, pe eipog BaBoug 4
€éwg 52 m Trou emiteyOnkav pe Ty
TpaypatoToinon 280 epeuviTikdV
TLOPELBV, GUVOALKOU prjkoug 2310 km
KAAUTITOVTIAG pia ypovikn Sidpkeia
ouveyous Baldooiag épeuvag
mepitou 40 npep@v.

Ta v oTrTiki] emtal)Bevon
éytvav 60 oUpOEL TNG KANEPAS, OE
Sraropés pikoug mepttou 1,5 km
1 k&Oe pio, koTavepnpéveg oe GAn
v oktoypappn e Kutpiakig

AnpokpoaTiog.

The research campaign was carried
out onboard a MER Lab vessel, which
was suitably modified to accommodate
the research equipment. A total
seafloor area of 756 km? was mapped
with water depth ranging 4 to 52 m,
which were achieved by carrying out
280 survey-lines, with a total length
of 2310 km, totalling to approximately
40 days of continuous marine
surveying.

For the ground truthing survey, 60
transect-lines were surveyed with
the towed underwater camera,
approximately 1.5 km long each,
spread over the entire coastline of the
Republic of Cyprus.




NN\
EmimAéov Tng oTrTikng emaliBeuong In addition to the visual inspection
Kal y1o GOPOAETTEPT QVaY VAPLOT) and for better identification of the F
g ouoTaoTg Tou Tubpéva, seafloor’s sediment composition,
ouléxBnkav Setypara tlhpatog sediment samples were collected with
pe apdyn timou Van Veen. a Van Veen grab. One sample was A
ZulhéyOnke éva Selypa avd 2,5 km2 collected per 2.5 km2. i hﬂ




2 TATIOTIKA OTOLXEIA UOPAKOUTTIKNG EPELVAG

Statistical information about the
hydroacoustic survey

340 m 67

Méom anoota&n petagl Twv nmopsiwv JUVOALKEG NUEPEG TTESioV

Average distance between track lines Field work days in total

40 2310 9 km/h 260 hrs

Mépeg auvexoug Balaooiag épeuvag JUVOALKO UNKOG TTOPEiwY Méon taxutnTa EpeUVNTIKOU GKAPOUG JUVOALKOG XPOVOG AKOUOTLKNG EPELVAS

Days of continuous marine survey Total trackline length Average speed of research vessel Total time of acoustic surveying

200/100m 280 756 km?

Evpog odpwong tov HMX (100/400 KNz) Epeuvntikég mopeieg JUVOALKTY) €KTAOT) TOU BaAAGCOL0U TTUOUEVA TTOU XAPTOYPAPNONKE
Swathe width of the SSS (100/400 KNz) Research tracklines Total area of the seafloor mapped
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To £pELVNTIKO OKAPOG
g MER Lab ggortAiopévo
E UBPOAKOUCTIKA /
NXoBOAOTIKA Opyava.

MER Lab research vessel
equipped with echo sounding
instruments.




H emeEepyaoia tou peydhou

Sykou Sedopévwv ad Ta

Bahdooia akovoTikd Spyava
TpaypatototBnke péow prag
oeipdg Sradikaotodv pe T ypron
eEe1dikevpévav hoyioptkdv. Ot
oY pagies amd tov HITE mpedta
étuyav emeEepyaoiag kat o)
OUVEKELD CUVOUAOTNKAY OF HOOIKA
Yoy pagpLdv, TotrodeTcdvTag
emdAnAa TppaTa Y0y pAPLEV
yia va dnpioupyndet pra ouvoliki
QTIEIKOVLOT) TNG TIEPLOYTG TOU
muBpéva ou eEetdotnke. Ta
Sebopéva aré tov nyofohon
putokdAuyng étuyav emeEepyaoiog
Y10 vat TTpoodLoptoTel TO Uyog

g PAGotnong tov APadicdv
Mooedwviag. [a T yapToypdepnon
1wV okotéTWY o€ Bdbn amd

0 €0 5 m, ypnotpototnOnkov
QEPOPMTOYpapies atd o Tpipa
Ktnpotohoyiou kar Xwpopetpiog
tou Ymroupyeiou Eowtepikdv

¢ Kumprakng Anpokpatiag. Ot
opBopwroypagpies utrofAiBnkav

0€ autépath TaLvepnoT Yia Tn
S1dxpion peto€u dppou, BpaywdSoug
vTtooTpwpaTos kat [looedwviag.

The processing of the large volume
of data from the marine acoustic
instruments was carried out through
a series of steps using specialized
software. The sonar recordings from
the SSS were processed and mosaic
images were created by appropriately
overlapping individual sonar
recordings to produce a complete
mosaic image of the surveyed seafloor
area. The single-beam sonar data
were processed to provide the canopy
height of P oceanica meadows. For
the habitat mapping between 0 and

5 m water depth, aerial photos from
the Department of Land and Surveys
of the Ministry of Interior of the
Republic of Cyprus were utilized.
These orthophotos were subjected

to automatic classification methods

to distinguish between sand, rocky
substrate, and P, oceanica.

Avene€épyaotn Kataypapn
Tou HIMZ (mdvw) Kat pwoaikd
nNXoypa@lwyV (Katw).

Unprocessed SSS record (up)
and sonographs mosaic (down).
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Ta&wvounonm
USPOAKOUOTIKWV
dedopévwy Kat
KaBoplopog Tunwyv
MuBpuéva

H taEivépnon tev udpoakouoTikdv
Sedopévav 0dnynoe otov kabopiopd
Srakpirodv Ty Tubpéva, k&Be
VO €K TGV OTIOIWV AVIITIPOTKTIEVEL
OUYKEKPIHEVA OIKOCUOTHHATA HIE
HOVASIKA PUOLKG YAPAKTNPLOTIKA.
Ta Stouyvotikd (100 kat 400 kHz)
pooaikd tou HITX Arav kpiotpa
yia 10 S1dKpion auTdV TV

TV, kabog ot dlo ouyvotnTeg
TPOTEPEPAV AETITOHEPT) AKOUOTIK
mAnpoedpnon. MNa mopddetypa,
apaif) BPAAOTNON pE AVETTTUYHEVD
PILIKA CUOTAPATA OTIWG 1)
Cymodocea nodosa, evrotileton
euKoASTEPA OE YAPNASTEPES
OUYVOTNTES, eV Pparycddetg
TIEPLOYES PTTOPOUV vt PTTEpOEUTOUV
pe MPadia Iooedwviag Adyw
TIAPSHOLOG AVAKAACTIKGTNTOS.
Qot600, ot uyn\dTepeg TUYVOTNTES
amrokdAuya pikpodiopopés oty
uei], Staopalifoviag avay vepioT pe
peyaltepn akpieta.

Ta dedopéva Tou nyoPforion
Biosonics MX y1a to Uyog tng

Classification of
hydroacoustic data
and Bottom Types
definition

The hydroacoustic data were classified
to define distinct seafloor types,

each representing specific habitats
with unique physical characteristics.
Dual-frequency (100 and 400

kHz) SSS mosaics were critical for
distinguishing these types, as the

two frequencies provided detailed
acoustic insights. For instance, sparse
vegetation with deep-rooted systems
like Cymodocea nodosa are more easily
detected at lower frequencies, while
rocky areas could be misidentified as
Posidonia oceanica meadows due to
their similar backscatter properties.
However, higher frequencies, revealed
subtle texture differences, ensuring
more accurate identification of habitat

types.

QUTOKGAUYNG CUVOUAGTNKAY e TA
pwoaika tou HITE, emitpémovrag
v dpeon didkpion twv AMPadiodv
[Mooedwviag atd Bpaywdeig
eEQpoeLg 1) vekpég Ladveg.

H taEivépnon twv dedopévav
emmaAnBeUtnke kar PehTicdOnke
péow omrikig emPePaiwang
oo uttoPpuyta Bivieo kat
Serypatornyies iwCnpdTwv.

Hyxoypacwieg HMX kat
UTTOBPUXLEG PWTOYPAPIES
mou Seixvouv Moosdwvia
o€ dlaopa umooTpwHATA
TUOpEVa.

SSS sonographs and underwater

photos showing P. oceanica in
various substrates.

The Biosonics MX echosounder data,
showing canopy height, was overlaid
on SSS mosaics to clearly differentiate
P, oceanica meadows from rocky
outcrops or dead matte.

The classification was further refined
through visual confirmation from
the underwater camera surveys and

sediment sampling.
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Alaypappa pong pebodoloyiag ya

XAPTOYPAPNOT] OLKOTOTIWYV

Methodological flow chart for mapping habitats

-

AstypatoAnyia iiiuartog

Sediment sampling

Enegepyacia dedopevwy oe
€€eIOIKEVUEVA AOYIOULKA

Data processing utilising
specialized softwares

JupOUEVY UTToBPUXLA KAUEPQ

Towed underwater camera

Avak\aoTtikotnta mubuéva &

HoVTEAA UPOUG PUAAWMATOG

Reflectivity & canopy height
models

‘Epeuva nediou
Field survey

‘ Ene€epyaoia dedopevwv
Data processing

Otk & SELYMATOANTTTIKY
emBeBaiwon

Ground Truthing

Kaboplopog tumou nmubuéva
Bottom type definition

Extipnon amo €dikolg yla tnv
Tavounon nubuéva

Expert judgement for seafloor
classification

TeAlkr) Ta&lvOuNom o€ TUTTOUG
muBOpEva (olkoTorol)

Final classification into bottom
types (habitats)




AnoteAéopata

Katd mm ®aon A’ tou épyou
mpaypatototiBnke Aemrropeprig
XOPTOYPAPNOT TV EVOIOUTNHATMV
g Pabupetpikiig Lodvng Twv O pe
50 m o€ KMpaka 1:2000, n oTroia
0dnynoe ot avdAuon Tou TTooooTOY
Kk&Auyng k&Be orkotéTou Avd KeEAL
100 m x 100 m kar 1 km x 1 km.

JNMUAVTIKA Eupnata

9 Tymot [MuBpéva kaBopiotnrav
oty Tapaktia Lovn g Kutpiaknig
ANpOKPOTIOG KAl EVIOS TWV

oplwv Tng TEpLoYN¢ Epeuvag. 4
TUTIOL AVTIOTOLYOUV OE QUOLKOUSG
OLKOTOTIOUS EV® 5 O€ TIEPLOXES HE
eppaveis avBpwToyeveis emdpdoeis.

OwoTomot
1. AiPddia TMooetdwviog — 1120
2. Appoovpoeg — 1110

3. Moahakd vméotpwpa

4. Bpaywdes uméotpwpa - 1170

During Phase A of the project, a
detailed habitat map of the 0 - 50 m
depth zone of the Republic of Cyprus
was created on a scale of 1:2000,
which was further analyzed to provide
habitat coverage percentages per 100
m x 100 m and 1 km x 1 km cells.

Important findings

9 Bottom Types were defined in

the coastal zone of the Republic of
Cyprus and within the boundaries of
the survey area. 4 Types correspond
to natural habitats while 5 to areas of
evident anthropogenic impacts.

Habitats

1. Posidonia beds - 1120*
2. Sandbanks — 1110
3. Soft substrate

4. Hard substrate/Reefs — 1170

Meploxég avOpwroyevwyv
eTdPATEWV

5. Amoppiyeig adpavedv UNK®V
amd Bubokopiioeis 1) dAeg
epyaoieg

6. Teproyés avhakwoewy armd
OUpOELS AYKUPWV 1] ANEVUTIKGOV

epyaheioov
7. Aywyoi kat kKaAddia
8. IxBuokaMhiépyeteg

9. Iotopikd i oUyypova vaudyia
kat &A\ot otéy0t Suvntikou
evOLaPpEPOVTOG

Areas of anthropogenic
impacts

5. Dumping sites from dredging or
other operations

6. Areas of anchor and/or trawl
marks

7. Pipelines and Cables

8. Fish farms

9. Historical or modern shipwrecks

and other targets of potential

interest
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T Aejigoog - -
Limassol

~

10 km

Mahako unéotpwpa / AUHOCUPTELS
Soft substrate / Sandbanks (1110)

ABasdia Mooedwviag
Posidonia oceanica beds (1120%)

TKANPO unoaTpwpa / Yepahot
Hard substrate / Reefs (1170)

MaAako undoTpwua
Soft substrate

Nekpog tarmrag Mooedwviag
Dead matte

Kaauym

Coverage (%)

<10%

. 10% - 50%
‘ >50%

FARSAS If

Mahako unéotpwpa /
AUUOCUPOELG

Soft substrate /
Sandbanks (1110)

MaAako unéoTpwua
Soft substrate

-

CORMSTANDIS

ABadia Mooedwviag
Posidonia oceanica
beds (1120%)

TKANPO unoaTpwa /
Yepahot

Hard substrate /
Reefs (1170)
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Hxoypaepia HMX kat
uroBpuxLa pwTtoypa@ia Tou
Seixvouv okAnpo (Bpaxwdeg)
UNTOCTPWHA TTUOUEVA.

Side-Scan Sonar sonograph and
underwater photo showing hard
substrate.

Hxoypapia HIMX kat
uroBpuxLa YwToypaia rou

Seixvouv HaAako UTTOCTPWHA
nubuéva.

Side-Scan Sonar sonographs
and underwater photo
showing soft substrate.




Hxoypawia HIMX n onoia
SEeiXVEL EYKATAOTATELG
IXOUOKAAALEPYELWV.

Side-Scan Sonar
sonograph showing fish
farms.

_ Hxoypagia HIMX kat
= 14 urofBpuxLa YwToypawia mov
e Seixvouv Tunpa aywyou.

Hyoypawpia HIMX n omnoia
SeixVeL OUAEG artd oUpon
aAyKUpWVY oTov tubuéva.

Side-Scan Sonar sonograph
and underwater photo
showing pipeline.

~ - . Side-Scan Sonar sonographs
showing anchor marks.




H eEdmAwon tou otkétoToU
«ABadia Tooedwviag - 1120
oty Kimpo gaiverar va eivat
kaBohikn ka1 va atravidTatl Kotd
pKog GANg 0XedOV THG AKTOY PApHNS,
KAAUTITOVTAG pia OUVOMKH €KTao
124,6 km? 1rou avtioToryet oo 15%
Tou TuBpéva (Cavn P&Boug 0-50 m)
oy Kutmpiakn Anpokparia.

2116 TreproyEg Tou AtkTUou

Natura 2000, Ta MPadia tng
[Mooedwviag kaliTTouv uynAdtepo
TI0000TO TTOU AVTIOTOLYEL OTO 25,6%

TOU YapTOYpagnpevou TTubpéva.

To péoo BdBog tng Extaong tng
[Mooedwviag elvat Ta 20 m pe T0
BaBitepo dpro twv MPadidv e va
Kupaiveral petafy tev 29,9 m kat
45,0 m BdBog. EEaipeon amrotelet )
mieproyn otov [wpd (BA Kimpog),
61ou evroTiotnkav mlavéy 1a
BaBitepa MPBadia oty Meodyeto
otv toofabi Twv 50 m.

The spatial distribution of “Posidonia
beds - 1120*” habitat in the Republic
of Cyprus seems to be universal

and is found along almost its entire
coastline, covering a total area of
124.6 km? which corresponds to 15%
of the seafloor (depth 0-50 m) in the
Republic of Cyprus.

Within the Natura 2000 Network
areas, P oceanica meadows cover is
higher corresponding to 25.6% of the
mapped seafloor.

The average depth of P oceanica
seagrass was found to be 20 m, with

its deepest limit varying between

29.9 m and 45.0 m. An exception is
the Pomos area (NW Cyprus), where
possibly the deepest meadows in the
Mediterranean were recorded at the 50
m isobath.

Evrtoniotnkav mlavov ta
BaButepa AiBadia otn Meooyelo
otV tooBabn twv 50 m.

Possibly the deepest meadows in
the Mediterranean were recorded
at the 50 m isobath.

30FPS  1080P

30FPS  1080P
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Zug dutikég (Xepodvnoog Akdpa)
kat avatohikés (KaBo Tkpéko) aktég
10 péoo Bdbog g Mooerdwviag
elvar 25 m.

Z1a vétia mapdha g Kumpov,

10 MBddia elvor pnydtepa, pe péco
B&Bog 14,5 — 16,5 m kat pe petwpevn
k&Auyn (aparf 1 Srdomap),
daitepa otov KGAmo Agpeoou.

O o1kdToTOog «AppOCUpTELS -
1110» ka\UTrTeL ékTaon 220,56 km?
TIOU AVTLOTOLYEL OTO 26,6% NG
meproyng épeuvag. O o1kGToTOg
Sev evromiotnke Pabitepa Twov

15 m, e1dikd otav dev utiipye
MBAS: Mooedwviag. Amouoia
ektevav MPadiedv Tou Bakdooiou
ayyetooTeppou C. nodosa
Sramotabnke eviog Twv opinv Tou
otkotéTou, Tbavag eEattiac Twv
1oyupdv uSpoduvapikv cuvBnkwvy
IOV ETTIKPATOUV OTNV TTAPAKTLA

Codvn g Kumpou.

O oiwkétotog «Bpaywdeg umtéoTpwpa
- 1170» apovoidter éktaot) 65,89
km? 1rou avtioToryel oo 8,0% g
TrEPLOYNG €PEUVA.

On the western (Akamas Peninsula)
and eastern (Cavo Gkreko) coasts, the
average depth of P oceanica is 25 m.

In the southern coast of Cyprus,

the meadows are shallower, with an
average depth of 14.5-16.5 m and
with reduced coverage (sparser or
patchy), particularly in Limassol Bay.

The habitat “Sandbanks -1110”
covers an area of 220.56 km2 which
corresponds to 26.6% of the survey
area. This habitat was not located
deeper than 15 m, especially when
there were no P, oceanica meadows.
Absence of extensive meadows of
the marine angiosperm C. nodosa
was noted within the “Sandbanks
(1110)”, possibly due to the strong
hydrodynamic conditions prevailing

in the coastal zone of the Republic of |

Cyprus.

The habitat “Hard substrate/Reefs
- 1170” has an extent of 65.89 km?2,
which corresponds to 8.0% of the
survey area.

AvOpwrnoyeveig
Emuttwoslg

Extetapéveg TEPLOYES veKpoU TATINTA
[Mooedwviag apatnpndnkav ota
véTia ropdhia tng Kimpou kat
OUYKeKpLpéva 0T Aepedd Kal OTh
Adpvaka, 6TTou 0 VEKpOg TATINTAG
evroTriCetat péypt To P&Bog 40 m.

Anthropogenic
Impacts

Extensive areas of P oceanica dead
matte were observed on the southern
coast of Cyprus, specifically in
Limassol and Larnaca, where dead
matte can be detected up to 40 m

depth.

Nekpog tanntag
Moosdwviag.

Posidonia oceanica
dead matte.
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ATroppiyetg vhikav BuBokdpnomng kot
EKTETAPEVES KO TIUKVEG OUAEG aTtd
OUPOLHO AYKUPWYV EVIOTIIOTNKAY OTIG
TIAPAKTLEG TIEPLOXES TG AepeToy

ka1 g Adpvokag. Attoppiyeig
vhika@v BuBokopnong kat oulég

otov Tubpéva evioToTIKAY KOL OTO
Baothikd/Zuyt kabg kat kovid oTo
Apdivi Aatoto.

Hxoypaepia HIMX kat
unofpuxia pwrtoypapia
TI0U Sgixvouv anoppielg
BuBokopnpuatwv.

SSS sonograph and
underwater photo showing
dredge spoils.

Disposals of dredged material and
extensive and dense anchor drag

scars were found in the coastal areas
of Limassol and Larnaca. Disposals

of dredged material and scars on the
seafloor were also detected at Vasiliko/
Zygi and near the port of Latsi.

H évrovn utoPaBpion twv MPadicdv
Mooeidwviag, 6w uTTodnA@ver

1 Tropovcia vekpou tamnta (dead
matte), SramioTOnke, kuping, ot
okTiva 5 YIAMOpETpwV YUpw ot

10 AMpdvia g Aepecou Kot Trg
Adpvakag. Xe QUTES Tig TIEPLOXES
EVTOTTIOTNKAV ETIIONG TIUKVEC
amoppiyets Bubokopnpdtwy kat
dMwv adpavedv uhikov, kaBog kat
ouhég aykupoPSAnar.

The intense degradation of the P
oceanica meadows indicated by the
presence of dead matte and dense
dredging and anchor marks, and
deposition of dredged material, mainly
in areas within a radius of 5 km
around Limassol and Larnaca ports.

Hxoypaepia HIMX kat
urnofBpuxLa pwToypawia mov
napouotalouv oUAEG ano
AYKUPEG OTOV TTUOUEVA.

SSS sonograph and
underwater photo
showing anchor marks.
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To yeyovog OTL ONpAVTIKY
vttoypnon g [ooedwviag
EVTOTTILETAL KUPIWG TEEPIPETPIKA
Apévorv pe évroves avBpwTroyeveig
TTETELG, TTOU UTTOONAGVOVTAL ATt
TV TTAPOUTA TTUKVAV OUAGDV
AYKUpWOTG KAt AToppiyng uAtkou
BuBoxdpnorg, evioyuer Ty drroyn
GT1 1) UTIOY PO TAV TIPGOPATI).

Tavtdypova, i otrtiki embecdpnon
TOMOV TrEpLoywv Tou TTubpéva

001 YNOE, OTOV EVIOTILOPS, OV
QVOYVGIPLOT) KAL OTNV EKTINOT

g TTUKVOTNTOS TV BevBikav
QTOPPLHHAT®V TG TIAPAKTIOG
Codvng tng Kumprakiig Anpokpariag.
YynAi ouykévipwon amoppippdtmv
Srarmiotedbnke otov KSAto g

Aepeoou.

The fact that extensive dead matte
was found around ports with intense
human pressures, indicated by the
presence of dense anchoring scars
and disposals of dredged material,
reinforces the view that P oceanica
degradation occurred in recent years.

At the same time, the visual inspection

of several areas of the seafloor led,
to the detection, identification and
estimation of the density of benthic
litter in the coastal zone of the
Republic of Cyprus. The highest
concentration of litter was found in
Limassol Bay.

Arnoppippata otov
TIUOMEVA TOU KOATTOU

Aepeoou.

Benthic litter in

Limassol Bay.



Afloonpueiwta
Evpnuata

Kopalhioyevn evdiattipata,
podohibBikol ruBpéves kon TTdykoL
evaoPBeoTwpEVRV podoPuUKEV
(tparydiveg) kataypdgnkay oTig
BaButepes eployég g Xepoovijoou
Tou Akaypa.

[Mowkihia BevBiknc yhwpidag
EVTOTIIOTNKE O OAEC TIG TIEPLOYES
HE KIvTO UTISOTpwpa e181kOTEPQ
oe BdOn mEpav Twv 30 m,
oupTepthapfavopévou Kat Twv
vttoBadpiopévav. Tnpaviiko

0000 TO Tou TrUBpéva kKoAUTTTETaL

amo Eevikd kat Meooyetakd eidn tou

yévoug Caulerpa.

Noteworthy Findings

Coralligenous, maetl and rhodolith
beds were discovered in the deepest

mapped areas of Chersonisos Akama.

Diverse benthic flora was found in
all areas with soft substrate especially
at depths beyond 30 m, including
degraded ones. A significant portion
of the seafloor is covered by alien
and native green algae species of the
Caulerpa genus.

YropUxLeG pwTOoYpaPieS
TI0U S€iXvouv KopaAAloyevn)
VLA LATA KAl LAKPO@UTLKY)

KaAuvym.

Underwater photos showing
coralligenous formations and
other macroalgae.
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Meproxn Natura 2000

Natura 2000 Area o
Appooy
Sandbanks

KaBo I'kpéko
Kavo Gkreko (CY3000005)

‘Ektaon neploxng
Cover area (km?)

‘AMo
Other

©ohdooia [Meproyn Nnoid
Thalassia Periochi Nisia (CY3

Teproyn T6Aig - Mo
Periochi Polis Gialia (CY4000001)

®ohdocoia [Mepioyn Mouhid
ia Periochi Moulia
006)

Xepoovnoog Akdpa
Chersonisos Akama (CY4

Akpwtipio AcTrpo -

[érpa Pwpioy

Akrotiri Aspro — Petra Romiou
(CY5000005)

Mapaktia Vdata e Kumpou
Cyprus coastal waters
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Evromopog ©alaocowwyv
2rmAaiwv

H kataypaen tev Baldooiwmv
omn\aiov (OX) oTic axTéc TNg
Kutmpou mpaypatotror)Onke

pe T xprion ouvbuacpévev
peBodwv emiTémiag épeuvag kat
ETTIKOVMVIOG pe TroAiTeg. Ot
TAnpogopies cuMéxBnkav armé
Suteg, kotadutikd kéEvTpa, alieig
ko1 o TAOE. H emitéma epyoaoia
mrediou TreptAd pPave oToyEUpévES
ETILOKOTINUELS TNG AKTOY POAHHNG
Bpoxwdwv Topoh@dv pe pouskmwto
OoKA&POg Kat ENey o/ KTy pagn
npiubiopévav omnhaicov pe
UTTOPpUYLES KAHEPES KAL OTITIKES
Taparnpioets. Xe kdBe omiiato
Tpay patototiBnke Koty paegn
TV BaoIKWV pOpPorOYIKGV
YOPAKTNPLOTIKDV TOU, OTIMG
Saotdoes, Babog, prkog,
aptBpde e106dwv, kabug kat Myn

PWOTOYPOPLOV.

Locating the Sea Caves

The documentation of sea caves
along the coasts of Cyprus was
conducted through a combination

of field research methods and

citizen engagement. Information

was gathered from divers, diving
centres, fishers, and the DEMR. The
fieldwork included targeted surveys
for semi-submerged caves along the
coastline in rocky shores using a rigid
inflatable boat (RIB) and underwater
cameras, as well as appropriate
scientific equipment. There was

an in situ recording of the basic
morphological features of the caves,
such as dimensions, depth, length and
number of entrances, accompanied by
photographic documentation.

Tplodiactatn Anotunwon

EmiMéyOnkav 15 OF yia
tprodidotorn (3D) amotimwon
pe Pdon v karaMnAéAntd Toug
w¢ evdiaitnpa g Meooyetakiig
dokiag:

* [lagog: 6 omrhata

* Aepeodg: 3 omhaia

* Adpvaka: 1 omiiaio

* AppdywoTog: 5 oilaia

H tprodidotary amotimwon Twv
emAeypevov O mpaypatotoriBnke
pe Pdon t peBoSoroyia o
avamtiyOnke oo Tous Gerovasileiou
et al. (2013).

3D Documentation

A total of 15 sea caves were selected
for 3D visualization, based on

their suitability as habitats for the
Mediterranean monk seal:

* Paphos: 6 caves

* Limassol: 3 caves

* Larnaca: 1 cave

* Famagusta: 5 caves

Sea caves were mapped and visually
depicted following the methodology
developed by Gerovasileiou et al.
(2013).
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Tplodiaoctam 3D Mapping Mapadstypa avalvong Example of Data Analysis
Xaptoypaw@nonm of sea caves SEGOUEVWV LETPTIOEWV from in situ measurements

OaAaocowwyv onmAaiwv

Ermtoma €psuva

BaBpovopnpévor pitot
XOPTOYPAPNOTG KANUTITOUV
Sradoyika 1o prkog Tou oTrnAaiou.

Kataypagr) tpocavatohopoy
pitev & BaBoug Twv onpeimv
ouvdeor.

Afyn akTvikaV peTprioemv (g Tpog
ToV piiT0) Ot emiAeYpéveg S10TOpES TOU
oTnAaiou.

Xprjon Milep PETpNTH ATTOOTATEWY
Y1at HETPTOELS TIAVM OTIO TO VEPO.

Xpiion nxofohoth Yetpds yiax
UTTOPpUYLES HETPHTELS.

Moylopuko cavetopo.
Tpiodlaotatm xaproypagnon
OaAdoolwv ormAaiwy He
NXOBOALOTY) XELPOG.

Cavetopo software.

Three dimensional mapping

of sea caves using a handheld

echo sounder.

Field surveys

Mapping ropes with distance
indicators are successively stretched
along the cave.

Rope bearing and node depth is logged.

Radial measurements are acquired at
selected cross-sections.

Use of laser distance measurer for

above water measurements.

Use of handheld echosounder for

underwater measurements.

Tplodlaotaro
HOVTEAO UTTO
KAipaka.

3D model,
in scale.

ywa 3D amotnwon O
- N\oylouko Avaluong
cavetopo

TepUATIKOG
TOiX0G
Terminal wall

. A

.

N -

p———

1]

-

Eicodog
Entry

TepUATIKOG TOiXOG
Terminal wall

for 3D Mapping of Sea
Caves - Cavetopo Software

(1) Kataokeur) Baoikng
YEWUETPiag O Baoel
UETPNOEWV Tediou.

Construction of basic
geometry of sea caves
based on field measurements.

(3) Tehkr) amekovion

Mapakia TPLOBLACTATNG SOMNG
Beach onnAaiou.

Final visualization of the
3D cave morphology.
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Evrtomiotnkav cuvohikd 199
Oaldooia Trrihata:

172 amd emiromies épeuveg Tediou

(emioKkSTINON AKTOY POYHTG)
14 amd duteg / epwtnpaTordya
13 a6 TAGE

79 ®aldooia Tmriata Tou
qumpoownsﬁouv 10 40% TOU
ouvohou PBpiokovrat oTo Aiktuo
[TpoOTATEUSHEV®V TIEPLOY WV
Natura 2000.

lewypa@IKN Katavoun
OaAdoolwv ornAdiwy.

Geographical distribution
of sea caves.

Mapog
Paphos Nepeaog
o Lemesos
(@)
S

A total of 199 Sea Caves were
identified:

172 through fieldwork (coastal
surveys)

14 from divers/questionnaires
13 from DFMR

79 Sea Caves representing 40% of the
total are located in the Natura 2000
Network of Protected Areas.

Adpvaka

AppoxwoTtog
Ammochostos o
®
9,
°
Larnaca h o8
@ Oahdoola Yrmaia oy
gvtonioTnKav
Sea Caves detected
N I Meploxég Natura 2000

Natura 2000 areas

0O 10 20 30 40km
—_—

lewypapikr Katavour 0aAdcoiwy ortnAaiwy.

Geographic distribution of sea caves.

AppOXWOTOg
Famagusta

. Adapvaka

Larnaca

. NepeTOC

Limassol

. MNépog

Paphos

* 9 mMpwg Pubiopéva (8%)

© 163 nuPubiopéva (92%)

* 59% pe eowTepiki} TTapahia

* 41% ywpis E0WTEPLKT TTAPANI
* 7% onpoyyes

* 93% abiéEoba

* 77% pe pia pévo eloodo

* 23% pe ToMaTAES e106d0ug

AUT4 10l ATTOTEAEGPATA ATTOOELKVIOUV
1) HOPPOAOY1KT] TIOIKINIO

1wv Baldooiwv ohaimv,
QTTOKOAUTITOVTOG OTL OTNV
TAELOVOTTA TOUG eivar npiBubiopéva
Katt 0Tt Tat TIeptoodTepa eivat adEEoda
ka SroBErouv eowtepiki TTapahia,
XWPIS OPKC VAt OTHALVEL OTL OTTOTENOUV
OIKGTOTIO Trg Meooyelakig pwKiag.

Mnkog Baldooiwv ormAdiwv.
Length of cave.

. 0-5m
® ¢ 1om
@ 11-15m

20 -25m

® som

* 9 fully submerged (8%)

* 163 semi-submerged (92%)
* 59% with internal beach

*  41% without internal beach
* 7% tunnel-shaped

* 93% blind-ended

*  77% with one entrance

+  23% with multiple entrances

These findings highlight the diverse
morphology of sea caves, revealing
that the majority are partially
submerged, blind-ended and have

an internal beach, which doesn’t
necessarily imply that they are suitable
habitat for the Mediterranean monk

seal.
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Awapkela epyactwy nediov: Mawog 2021 - Oktwpplog 2021

PHASE B

Duration of fieldwork: May 2021 - October 2021
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Tonog Owotormnou
1120* -

AiBadia lNooesibwviag

T'a v aE1oAdynon Tou 01KoToTIoU
1120%, wpayparototnOnkav
katadioeis oe 15 MB&S1a
Mooeidwviag Posidonia oceanica
EVIOG TV Treproywdv Natura

2000, ecT1dCoVIag TOCO OTA
BaBitepa Spra twv MPadidv,

600 kat ota evidpeoa fabn 15

m. Zuykekpipéva, eEeTdotnkav 4
otabpot oo Ké&Po I'kpéko, 2 otnv
meployf) Nnoid, 5 otn Xepoovnoo
ToU AKGpa, 2 oTtat MouMd kot 2 oty
meproyn [ohg-Tiahid.

A6 kA0 o10Bps 15 m ouléxBnkav
20 Praotot (Seopida pUMwV),

ot oTroiot petopepOnkav kat
eEETAOTNKAV OTO EPYAOTTNPLO.

Nepeoog
Limassol

86

Habitat Type
1120* -

Posidonia oceanica
meadows

To assess habitat type 11207, dives
were conducted in 15 Posidonia
oceanica meadows within Natura 2000
areas, targeting both the deepest lower
limits and intermediate depths at the
15 m isobath. Specifically, we surveyed
4 stations in Kavo Gkreko, 2 in Nisia,
5 in Chersonisos Akama, 2 in Moulia
and 2 in the Polis — Gialia area.

20 shoots were collected from each 15
m station, transported and examined at

the laboratory.

AppoxwaoTtog
Famagusta )

Ndapvaka
Larnaca o)

@ Astypatoknmrikoi otadpol
Mooedwviag
Posidonia oceanica
sampling stations

I Meploxég Natura 2000
Natura 2000 areas

1120* Epyaocieg nediov

Kataduoelg og 15 Aipasdia
og Ba6og 15 m kat ota
BaButepa opla*

**T0 KATWTATO OPLO AVILTIPOCWTIEVEL
10 péytoto edpog Bdboug.

**The lower limit represents the
maximum depth range.

1120* Field surveys

Diving in 15 meadows at
a depth of 15 m and at the
deepest limits*
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1120* Epyaotnplakeg
AVAAUOELG

AvaAUOnkav 300 BAaoctol
Moosdwviag

1120* Laboratory
analyses

300 P. oceanica shoots
were analyzed

AgloAoynon tng
OLKOAOYIKNG KATAOTAON)G
TwV ABadiwyv Moosdwviag

O &eiktng PREI eivar évag

BroTikdg Seiktng Tou oEtoloyet
TV O1KOAOY1KT} KOTAOTACT) TV
MBadidv Mooerdwviag. EEetdlet
Tapdyovies oTwg To PdBog

tou MPadioy, Thv TTUKVOTNTO!

1wV BPAACTAV, TNV ETLPAVELD

TV PUAA®V KoL TNV TTApoUTia
ETTLPUTIKGOV OPYAVICHWYV Y10 VO
TpOCSLOPITEL TV UYEIX QUTWY TV

BoAd ooV 01KOTOTTMV.

Assessment of the
ecological status of
P, oceanica meadows

The PREI is a biotic index used to
assess the ecological status of

P, oceanica meadows. It evaluates
factors like meadow depth, shoot
density, leaf area, and the presence of
epiphytes to determine the health of

these marine habitats.

O PREI katataoost ta AiBadia o nevte
KATNYOPIEG OLKOAOYLKNG TTOLOTNTAG:
PREI classifies meadows into five ecological quality categories:

e 0 66

Kakn XapnAn

Métpla KaAn YUnAn

Bad Poor Moderate Good High

€

0.100

0.325

>

0.550 0.775 1.00

*PREI: Posidonia oceanica Rapid Easy Index
Gobert et al., 2009
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PREl index resefts . * e Cw g

Meploxn MoA - Naha
Periochi Polis Gialia
(CY4000001)

Xepoovnoog Akapa
Chersonisos Akama
(CY4000010)

Oalaooia Meploxr) Moula
Thalassia Periochi Moulia
(CY4000006)

Kapo MNkpéko
Kavo Gkreko (CY3000005)

OaAdaooaola Meploxn Nnowa
Thalassia Periochi Nisia
(CY3000006)
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Méon nukvotnta BAactwy (BAactoi/m?)
Mean shoot density (shoot/m?)

H nukvomra twv
BAACTWY MEWWVETAL
and Ta SuTIKA TTpog Ta
aVATOAKA.

Shoot density decreases
from west to east.

1000

800

600

400

MoAG- NMaia
Polis - Gialia

MoA - Maha:
YynAdtepog pécog 6pog
TIUKVOTNTAG BAACTWV.

Polis - Gialia: Highest
average shoot density.

AppoxwaoTtog
Famagusta

Adpvaka A
Larnaca ~

1120* AstypatoAnmrtikoi otabpoi
1120* Sampling stations

Meploxég Natura 2000
Natura 2000 areas

0O 10 20 30 40km
—_—tt

KaBo Mkpéko Nnowa
Kavo Gkreko Nisia

Oalaoota Meproxn Nnowa:
XapnAdtepog HECOG OPOG
TIUKVOTNTAG BAACTWY.

Marine Area Nisia: Lowest
average shoot density.
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H @uA\ikn empavetla g Moosdwviag The leaf area of Posidonia oceanica

Mapouatadel TTWTIKN TAon anod

shows a decreasing trend from the

BOPELOSUTIKA TTPOG TA AVATOALKA. northwest to the east.

(cm?/BAaotd) ota 15 m BaBog

KT) EMUPAVELQ

Méaomn @uAAU

Mean leaf area (cm?/shoot) at 15 m depth

500 —
a
400 [—
a
a
300 b
200 [—
100 T
(]
MoA- Naka Akapag Mouha KaBo Mkpéko Nnowa
Polis - Gialia Akamas Moulia Kavo Gkreko Nisia

Avaa

H péon tun emwputikng Enpng
palag ava Braocto Moosbwviag oto

KaBo MNkpéko ftav nepinou 5 @opeg
peyalvtepn 41,03 mg CUYKPLTIKA PE TNV
MoA - MaAwa 8,75 mg.

Epiphyte/Leaf dry mass

0.100

0.075

0.050

0.025

0.000

The mean value of epiphytic dry mass per
shoot of P. oceanica at Kavo Gkreko was
approximately 5 times higher 41.03 mg
compared to Polis - Gialia 8.75 mg.

MoAG- Maka Akapag
Polis - Gialia Akamas
Area

Mouhia KaBo Mkpéko Nnowa
Moulia Kavo Gkreko Nisia




Tornog Owotomou 1110

AppocUposlg mou
KaAurmtovrtal SlapKwg ano
OaAaooio vepo KpoU
Baboug

T'a v aE1oAdynon Tou 01KoToTIoU
1110 epappdoTnke o SeikTng
CymoSkew, o otrotog Baoilerat

ota MBadia tou Cymodocea nodosa.
Metd oo pia apyiki) AeTrTopept
avalinon yia edpatwpéva AMBdadia,
evroTrioTnKav 6Uo: éva OTNV TEEpLOYT)
1wV Nnotov kat éva oTnv Tepioyn
ToU AKdpa.

Habitat Type 1110

Sandbanks which are
slightly covered by sea
water all the time

To assess habitat 1110, the CymoSkew
index was applied, which is based on
the meadows of Cymodocea nodosa.
After an initial detailed search to detect
established meadows, two meadows
were identified: one in the Nisia area
and another in the Akamas area.

2UMMEeTpla
Neutral Skewness

Negative Skewnews

Apvntikn Acuppetpia

O &eiktng CymoSkew eivou évag
BroTikdg SeikTng EKTIPNONG ThS
OLKOAOYIKIG KATAGTAOTG EVOS
MPBadiov Cymodocea nodosa.
Baoiletar v otkoloy ik
petaBoliki) Bewpia, cUppwva pe TV
omoia 1 dtakUpavar tou peyEBoug
EVOG OpPYQVIOPOU OYETILETAL PE TNV
UYEla Tov, eved k&Be omrokAion aTé
TNV KAVOVIKT] KOTQAVOLT PTTOpEL

va oootikoTtownBet pe T ypriomn
NG OTATIOTIKNG GOUPHETPIAS.

O vtoloy1opdg Tou Seiktn
EQPOPHOLETAL OE TLHEG HIKOUG TGV
SrapopoTtronpévav (pe pioyo)
PUNGV.

The CymoSkew index is a biotic
indicator for assessing the ecological
status of a Cymodocea nodosa meadow.
It is based on the ecological metabolic
theory, according to which the
variation in the size of an organism

is related to its health, while any
deviation from the normal distribution
can be quantified using statistical
asymmetry. The calculation of the
index is applied to length values of
differentiated (with petiole) leaves.




1110 Epyacieg nediou | 1110 Field surveys

Evtonopog edpaiwpévwy

ABadwv Cymodocea nodosa Aupodxwotog
Akamas Famagusta

WO TNV ENMUPAVELQ.
Nisia
Surface detection of established Adapvaka
Cymodocea nodosa meadows. Larnaca x

/\SH.EO'OQ © 1110 AetypatoAnmrikoi
Limassol otaBpol

1110 Sampling stations

] Meproxég Natura 2000
Natura 2000 areas

Julloyn detypatwy and 10 tuxaia
miaiota 20 x 20 k. Xe kaOe mAaiclo
YWOtayv HETPNOT) TUKVOTNTAG
BAaotwv Kat cuhloyn 10 dsopidwy.
BAactwy 10 x 10 = 100

BAaoToi anod KaOe neploxm.

Collection of samples from 10
random 20 x 20 cm quadrats. In
each quadrat, shoot density was
measured and 10 shoots were
collected. A total of 10 x 10 = 100
shoots from each area. +
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A&lohoynon tng
OLKOAOYLKNG
Kataotaong tng
Cymodocea nodosa

O Aeiktng CymoSkew
XPNOLHOTIOLEITAL Y1Q TNV EKTI{NGT
NG UYEIOS TOV APHOCUPTEGDV,
HETPGVTOG TNV OOUHHETPIa OTO PNKOG
1wV pUNwV g Cymodocea nodosa.
To puTé QTS YpELALeTOn UYNAL
emimeda pWTOS yia TN PEATIOT
avaTtuEn Tou. Xe vyieic ouvBnkeg,

1 avATTTUET) TOU ElVal OPOLOHOPEPT).
Qoto00, dTav N puttavar

QUEAVETOL KO TO PGS HELVETOL,

1O peyaAUTEpa GUTE OKIALOUV

TO! PHIKPOTEPQ, HE OTTOTEAETHAL THYV
QUENHEVI) QOUPHPETPIA OTO PIKOG T®V
¢UMwv. H ropakohouBnon autiig
NG AVICOTNTAG PECK TOU AEIKT)
CymoSkew BonBd otnv aviyveuon
oMoy @V 0TV 01KoAOY 1K
KATAOTAOT KOL TIPWLH®V evOeiEemv
OTpES.

Assessment of the
ecological status of
Cymodocea nodosa

The CymoSkew Index is being

used to assess the health of coastal
sandbank ecosystems by measuring
the asymmetry in Cymodocea nodosa
leaf lengths. This plant requires high
light levels for optimal growth. In
healthy conditions, its growth is even.
However, when pollution increases
and light decreases, larger plants shade
smaller ones, resulting in more uneven
leaf growth. By monitoring this leaf
length imbalance, the CymoSkew
Index aids in the detection of changes
in ecosystem health and early signs of

stress.

O 6eixtng Cymoskew katordooet Ta Cymoskew classifies Cymodocea

MBadia Cymodocea nodosa oe Téve nodosa meadows into five ecological

KATNYOpiES OLKONOYIKIG TTOLOTNTAG: quality categories:

SN NONS

Kakn Xaunin Métpla KaAn YynAn
Bad Poor Moderate Good High
yi N
N rd
(0] <0.25 <0.5 ) 1

Orfanidis et al., 2020




index.cymoskew.gr

Metpnosig epyaoctnpiou: Laboratory measurements: Nisia
* AMaywpiopos puA®v avd *  Leaf categorization according to CymoSkewEQR=0.512
nAkiok kAdon age
; ; KaAr) OwkoAoyikn
Mnxog @UAA®V Leaf length 6 Katdotaon
+ TI\GTog pUMwv *  Leaf width Good Ecological Status
* dulikn emedveia *  Leaf area
Akamas
ABasdt Axapag . Nnow
Ak Nisi
Meadow amas e CymoSkewEQR=0.789
[ ) 0.84 [ ]
1 [ )
€ 304 = YynAn OtkoAoyikn
S E L ’é 0.64 .
>G A 25 Kataotaon
2§ 2. 2
-’gg’ ] s g_'g 0.4 High Ecological Status
g5 g%
2§ 10 .5 3 021
b3 . é £
01 0.01
Akapag Akamas Nnow Nisia Akaupag Akamas Nnowa Nisia
< i En JuvoAika avalvOnkav 704
£ 7.51 ° £ __ 10001 , , ,
% . % e @UAAa ané tov Akapa kat 1879
g5 ] 5 2 ] arné ™ Oaldcoata Meployr)
'3 8 501 a2 75 Nnoa.
58 £z
€3 .5l ' £'a A total number of 704 leaves
- ] . ~ L
g 5 A 300 from Akamas and 1879 from
o o 2 Nisia were analysed.
AKduaclAkamas NT]O‘lé; Nisia AKduuqlAkamas NnmdI Nisia
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1170 Owotomnog 1170 Habitat type 6 mhaiota 20 x 20 cm o 32 dlatopéq
Epyacisq nediou Field surveys 6 quadrats 20 x 20 cm at 32 transects

2 KATAOTPENTIKA deiypata ava
otaduo
2 destructive samples per station

Appoxwotog

Ammochostos . .
Ektipnonm ™ng mocooTtiaiag

Adpvaka
Larnaca

KAAuYNG (%) LaKPOPUTWV
OJTTLKY) TTAPAKOAOUON oM
Nepeadg

Lemesos 1170 AgtypatoAnmikot
otabuot

Estimation of coverage (%) of

macroalgae (visual census)
1170 Sampling stations

0O 10 20 30 40km
—t—

Ddwrtoypdapion Twv ABadiwv
Photoshoot of meadows

Kataypapn Twv KUpLwV TECEWV
Record main pressures

EAe0Bepn KoAUUBNOM
oe 17 otabpoig

Snorkeling at 17
stations
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1170 Epyaotnplakeg
Avalvoelg

AvaAuOnkav 34 moootika
Selypara:

*  Awhoyn o€ eminedo yévoug /
eiboug.

*  TaEwvopikég TTpoodlopiopos TV
e16v — TAEa KoL AVTIoTOI 10T
pe v O1koloyiki opdda oty
omoia aviikouv (Ecological Status
Group, ESG).

*  Extipnon g mocooTiaiag
kaAuyng (%) Tou k& 6k eidoug-
TAEOV TTOU EVIOTIIOTNKE,
XPNOLHOTIOLOVIOG TOV

TLPOCOHOLWTH TOU EPYATTNPIOU.

1170 Laboratory
Analyses

34 quantitative samples
were analysed:

*  Sorting to genus/species level.

«  Taxonomic classification of
species/taxa and assighment to
their corresponding Ecological
State Group (ESG).

+  Estimation of coverage (%) of each
species / taxon, using a laboratory

simulator.

A&loAéynon g
OLKOAOYIKNG KATAOTAO)G
TWV «YPAAWV»

O Brotikdg deiktng EEI-c*
xpnotpotroOnke yia v

EKTLPNOT) TS OIKOAOY KNG
katdotaong Tewv «Yedhwvr. Ta
Bahdoota BevBikd pokpoputa
XPTOLHOTIOLOUVTOL WG PLoSEIKTES T™V
OLKOGUOTNIIK®V HETOBOADV ASyw
g avBpwoyevous katomovnong,
oo TNV ad1ATd paKTH KATAGTAOT
pe Trohveti], Bpaduaut ibn
(Opéda Okohoy1ikig MordtnTag-
Yynhi) péxpt tnv umroBoBpiopevn
KATAOTOOT HE EVKOLPLOKA €101
(Opéda Orkohoyikig MordtnTag-
XopnAn). O Brotikdg Seixtng EEI-c
Booiletatl oTa KUpLat HOpPONOY LKA,
PUOLOAOYIKG Kt KUKAOU Cwdmig
XOPAKTNPLOTIKA TV HOKPOPUTGV.

Assessment of the
ecological status of “Reefs”

EEI-c* is a biotic index used to
estimate the ecological status of
“Reefs”. Marine benthic macrophytes
were used as bioindicators of
ecosystem shifts due to anthropogenic
stress, from the pristine state with late-
successional species [high ecological
status class (ESC)] to the degraded
state with opportunistic species (low
ESC). EEI-c is based on benthic
macrophytes’ main morphological,
physiological, and life history

characteristics.
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O EEI-c KaTOTACTEL TOV TUTIO EEI-c classifies habitat type 1170

otkotoTou 1170 «Yealor ot TévTe “Reefs” into five Ecological State

KAQOELS OLKONOYIKIG TTOLGTNTAG. (@JET
Kakn XapnAn Métpla KaAn YynAn
Bad Poor Moderate Good High
Z AN
<
0 0.04 0.25 0.48 0.76 0.97

*EEI-C: Ecological Evaluation index —

continuous formula, www.eei.gr

AnoteAéopata Tou Protikou ikt EEI-c
EEI-c Results

KaBo lNkpéko
Kavo Gkreko (CY3000005)

Nnowa
Thalassia Periochi Nisia
(CY3000006)

MNoAig- Naia
Periochi Polis Gialia
(CY4000001)

MouAla
Thalassia Periochi Moulia
(CY4000006)

Akauag- Adpa
Chersonisos Akama
(CY4000010)

Métpa tou Pwpiou
Akrotirio Aspro - Petra Romiou
(CY5000005)

Alonétpt
Liopetri
(outside Natura 2000)






8330 NpwTtokoAAo 8330 Environmental 4 Miéoeic & aneéc (Eevia eidn,

ATOPPIUNATA, OTIACUEVOL

MepBarlovtikng Monitoring Protocol OPYQVIGLOI, VEKPWOT EBpaitoV
MapakoAoUONoMG OPYaVIoH®V)
Pressures & Threats (invasive
SPA/RAC-UN Environment/MAP & species, litter, broken
OCEANA, 2017 organisms, necrosis of sessile
organisms)

lewpopoloyika &
1 TOMOYPAPIKA XAPAKTNPLOTIKA
(woppoloyia, sicodog, mapalia)

) ) e

Geomorphological &
Topographical Features
(morphology, entrance, beach)

Ektipnon kaAluvyng emupaveiag

(0%, 0-25%, 25-50%, 50-75%,
>75%) edpaiwv opyaviopwyv:
awpnuato@ayot (Kviso{wa), pikpoi
& peyalol Simdnuato@ayor (ruy.
Inéyyol, Bpuolwa, Aokidia)

Surface coverage estimate (0%,
0-25%, 25-50%, 50-75%, >75%) of
sessile organisms: suspension feeders
(Cnidaria), small & large filter feeders
(e.g., Sponges, Bryozoans, Ascidians)

Kwntika €idn (r.x. Yapua &
KOPKLVOELSY) O€ €i0080, NUOKOTELVN
& okotewvn {wvn)

Mobile Species (e.g. fish &
crustaceans in entrance, twilight &
dark zones)

SlaoTpwpdatwong BevOkwy
OpPYAVICUWYV

5 Extipnon peyotng

Estimation of maximum
stratification of benthic
organisms (Rastorgueff et
al., 2015)

Mpootatevopeva &
3 XAPOKTNPLOTIKA €i6N
Protected & Characteristic
Species




Kpumpla yia myv emiloyn

Criteria for the selection of

12 6aAaocola
ommAaia TAnpovcav

12 sea caves met the
criteria for the application

oTmAQiwV: caves: TIG podlaypaeg of the Environmental
yla EapHoyn Tou Monitoring Protocol and
MpwTtokoAAou the CavEBQI index.
MepBarlovTikng
MapakoAouONOoMG KAl Tou
6eiktn CaviEBQI.

Appoxwaotog
Ammochostos
..o
Adpvaka
Larnaca %
e MNawog

Nepeadg
Lemesos

Paphos
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O CavEBQI (Rastorgueff et al.,
2015) eivar évag «O1K0oUOTNPIKOE
Seiktng (ecosystem-based) xat
oE10NOYEL TO YAPAKTIPLOTIKG TOU
otkoouoThpatog Twv Baldooiwmv
omnAaiov. EEetdCer: (1) KdAuyn
kat péyeBog edpoiwv AoTrovéulwy,
(2) Tprobidotarn ToAUTIANOKSTHTO
¢ StaoTpwpdTHonS TwV edpaiwy
e1dcdv (3) ApiBpd kar TTukvéTHTOL
BpuppoTopdywv Kat Tappdywy
edcdv (Wapia, Aoovdula), (4)
Ap1Bpd capkopdywv Wapiov

Kkat Aekdmodwv Kapkivoeldav, (5)
[Topouoia/aTrousia OpNVEV oo
Muo18wdn Kapkivoedn, (6) ApiOpd
OApKOPAY®V AVELWVOV.

Yuvobevetan atrd Tov SeikTn
epmiotoouving CIEBQI, mou
oEroloyet Ty aELoTIOTIA TV
Sedopévav.

The CavEBQI (Rastorgueff et

al., 2015) is an “ecosystem-based”
index that assesses the characteristics
of the marine cave ecosystem. It
examines: (1) Coverage and size

of benthic invertebrates, (2) 3-D
complexity of species stratification,
(3) Number and density of
detritivorous and omnivorous species
(Fish, invertebrates), (4) Number
of carnivorous Fish and Decapod
crustaceans, (5) Presence/absence
of Mysid Crustacean swarms, (6)
Number of carnivorous Anemones.

It includes a Confidence Index
(CIEBQI) that evaluates the reliability
of the data.

CavEBQI classifies Sea Caves into
five ecological quality categories:

®)

O &¢ixtng CavEBQI katatdooet
1a Baldooia omnlaia o TévTe
KATNYOpIiES OLKONOYIKIG TTOLOTNTAG:

Kaxkn Xaunin Métpla KaAn YynAn
Bad Poor Moderate Good High
Z N\
S rd
(0] <2 <4 <6 <8 >8 10

Rastorgueff et al., 2015




JUAAOYN Kat avaAvon Assessment of the
PWTOYPAPLKWYV ITAALGIWV ecological status of Sea
(8330) Caves (8330)

PhotoQuad
Software
(Trygonis &
Sini, 2012)
Wnoplakn avaivon Digital analysis of photos
PWTOYPAPLWV

3ta 12 ©alaocowa In the 12 Sea Caves, 62
2nAala KataypapnKkayv mobile taxa and 82 sessile
62 Ta§lVOKEG OMABEG taxa were recorded.

KWNTIKWYV 8wV Kat 82
edpaiwv eldbwv.

Kwntika €idn | Mobile taxa

Edpaia £idn | Sessile taxa

3 Zevika €idn (AiBupa Malakia) / 3 alien species (Bivalve Mollusks)

Malleus/ Dendostrea
Isognomon spp. cf. folium pacifica
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Kl'Jpla ou l.mspdcp.a'l'a Main conclusions about kaBag kot oTig SrapopeTikég and light conditions).
Yla Tov TUTto Habitat Type 8330 - mepiBalhoviikés ouvbikes ou The main pressures that were found

owkotornou 8330

Katay pd¢nke Aovota
BrotroikiAétnta, TEpthapfavopévmy
TOMOV €186V TTOU YapakTnpifouv
16 BLOKOLVOTNTES TWV NPLOKOTELV®V
ka1 okotelvev Boldooiwv
omnAaiwv g Meooyeiou. Ta
TEPLOTSTEPA 10N KOTAY pAPOVTAL
yia TTp@dTN Popd ot Bohdooia
omiAaia g Kimpou, kaBag dev
eiye wpaypatotownBei avioToryn
evOeNex ¢ perétn oo TTopeABSv.

Kataypdenkav 7 £dn mou
TpooTatevovIal oo v Eupwaiki
kat S1ebvi) TeptBaliovTiki
vopoBeoia kaBag kat Proyeveig
oynpatiopoi omd ITohiyattoug

Kat ZTOYYouS TIoU TTapoVTiaLouV
povad1KG 01koAOY1KS evOi1apEpOV Kot

oEia Sratipnorg.

H oikohoy1ki] kardoTtaon Twv
Oa\dooiwv ZTnAainv oTa oTTola
epappootnke o deiktng CavEBQI
XOPAKTNPICETOL OTIO HETPLA WG
kakf 16iwg ota pnyd npifubiopéva
omiAaia o Séxoval peyaAUTepeg
TECELG KAL ETILOKEYLHOTNTA OE OYEOT)
pe o eEohokAijpou Bubiopéva.
Q0T600, QUTA TO OTTOTEAETHATA
prropel va ogeihoviat wg éva fabpd
o€ Broyewypagikous TTapdyovTeg,

Sea Caves

Rich biodiversity was recorded,
including many important and typical
species that characterize the benthic
communities of the semi-dark and
dark Mediterranean Sea Caves. Most
species were recorded for the first time
in Sea Caves of Cyprus since this is
the first comprehensive research study
that has been ever carried out in this

habitat type.

Seven species are protected by
European and international
environmental legislative frameworks,
as well as biogenic formations of
polychaete worms and rock sponges,
which present unique ecological

interest and high conservation value.

According to the results of CavEBQI
index, the ecological status of the
assessed sea caves was characterized as
moderate to poor, mainly in shallow
semi-submerged caves which are
vulnerable to multiple pressures and
human visits/presence. However, these
results may be influenced, to some
extent, by biogeographical factors, as
well as to the different environmental
conditions that characterize semi-
submerged caves (e.g., strong waves

V N

yopoktnpilouv ta npipubiopéva
omnAoia (Tr.y. éviovog KupoTiopdg
kat ouvOnKes PWTELVSTNTAG).

O1 kUpieg TIETELG TTOU

KOTQY pAPNKAV GTOV TUTIO
otkotoTou 8330 oty Kutpo ftav:
(1) n Tapovoia Eevik@v e1dmv oe
SAa T oriAaia rou pehetnOnkaw,
KATIOLEG POPES TE PEY AN

agBovia, (2) n évrovn Tapousia
QTOPPPAT®Y (KUpitd§ TIAAOTIKV),
Aoy petagopdg atd Tov
KUPOTIOPO 0AAG Kot avBpd vy
Spaotprotitav, (3) n ouyvi Kot
aveEENEY KT ETTLOKEWLPOTNTA ATIO
OKAPN avayuyiig kot SUTEC, Ko

(4) TeprotoTiKd vékpwong
PoSopukav, Zéyywv Kat
Bpuolwwv, mbaves eEattiag tng
KMpoTikig aAay .

to be associated with the habitat

type 8330 in Cyprus were: (1) the
presence of alien species, often in high
abundance, (2) the intense presence
of litter (mainly plastics), (3) the
regular and uncontrolled accessibility
by recreational vessels and divers,

and (4) observations of necrosis of
thodophytes, sponges and bryozoans,
probably due to climate change.
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EUpog e€anmiwong

*  Katdotoon: IkavorroinTiki

e 295km?

‘EKTaom tou TUIToU OLKOTOTTIOU

*  Katdotoon: [kavomointiki

*  'Extaon: 124.6 km? o1ig meproyég

Natura 2000

o Tlrwon: <1% emnoing

Aouég Kat AetToupyIieG TOU TUTTOU
OLKOTOTIOU

*  Koardotaon: Ikavorountiki] - ZUppmva
pe Tov PREI

+ XperdCovrar PehtiwTikés pebodohoyieg

Erudpaocelq - MIECELG - ATTEIAEG
(mpoonTikeg dratnpnong)

*  Katdotoon: [kavomointiki

*  Me évroveg TIECEIC

* AYVWOTEG HENNOVTIKEG TEPOOTITIKES

Range

*  Status: Favourable

* 295 km?

Area of the habitat type

*  Status: Favourable

»  Extent: 124.6 km? in Natura
2000

Decline: <1% per year

Structures and functions of
the habitat type

*  Status: Favourable -
According to PREI

*Needs methodological

il‘l]Pl'()\'t‘lﬂel]l’S

Impacts - pressures - threats
(conservation prospects)

*  Status: Favourable

* Under significant pressures

*  Unknown future outlook

EUpog eEanmlwong

*  Katdotoon: IkavortroinTik

e 671 km?

‘EKTaom tou TUIToU OLKOTOTTOU
*  Katdotoon: [kavomointiki

+  'Extaon: 220.6 km2, amé Ta omoia 34.5

km?2 evtdg Tou Siktiou Natura 2000

AoMEG KAl AELTOUPYIEG TOU TUTTOU
OLKOTOTTOU
Kardotaon: [kavotointiki - ZUppove
pe Tov CymoSkew
“XperdCovrat BertiwTikeg peBodohoyieg
Znpeiworn: ATOUsIio ONHAVTIK®V
MBo C. nodosa oTa TTAPAKTIA TNG

Kumpou

Emidpaoelq - TETELG - ATTEINEG
(mpoomnTikEg dratnpnong)

*  Katdotoon: [kavomointiki

*  Me pétpieg miéoelg

* Kohég peN\ovTiKES TTPOOTITIKES

Range of distribution

*  Status: Favourable

* 671 km?

Area of the habitat type
*  Status: Favourable
»  Extent: 220.6 km? from which

34.5 km?2 within Natura 2000

Structures and functions of

the habitat type

*  Status: Favourable
According to CymoSkew
“Needs methodological
improvements

Note: Absence of significant
C. nodosa meadows in the coastal

waters of Cyprus

Impacts - pressures - threats
(conservation prospects)

*  Status: Favourable

*  Under moderate pressures

*  Good future prospects




EUpog eEanmAwong Range

*  Koatdotaon: Ikavormowntikn *  Status: Favourable

Ev

* 638 km? * 638 km?

‘Ektaom Area
*  Katdotoon: [kavomointiki »  Status: Favourable
+  'Bktaon: 65.9 km2, ek TV oTmoimv Ta »  Extent: 65.9 km2, of which
16.7 km? evtdg Siktiou Natura 2000 16.7 km? are included in Natura :

2000 network

AoMEG Kal AetToupyieg Structures and functions

*  Kardotaon: Ikavoroimtiki Baoet .

Status: Favourable - based on

tou Brotikoy deiktn EEI-c kot TevTe e biete fndo: and e

Bopikav kat €1 hertoupyixwv deiktwv / structural and six functional indices

TIOAPAPETP@V

Emdpaoslq - TMEOELG - ATTEINEG Impacts - pressures - threats

(mpoomTiKEG Stathpnong) (conservation prospects)
*  Kartaotaon: Ikavormomtiki - Bdoet Tou +  Status: Favourable - based on
Setktn MA-LUSI kat Tov yapnAng éwg the MA-LUSI index and low to

HETPLAG EVIOOTC TILECEMV KOL OTTEIAGV moderate pressures and threats

pog eEamlwong

Kataotoon: Ikavorrointik

H aE10Aéynon Baciotnke ot yvedpn
TOU EJTIELPOY VGIHOVA KAL 0TV TEPGITH)
OTTOTIELPO AETITOPEPOUS KL TIOGOTLKIG

Katary pagrg

‘EKTaom tou TUIToU OLKOTOTTOU

Kataotaon: [kavomointiki

O1 Siepyaoies ornhaioyEveong Kot
PUOIKIG KATAOTPOPTS TV OTINAKIGY

elvar TTOAU apyég. Omrotadijmote

petofoli) Ba opeihetar ot peBodoloyia

AoMEG Kat AelToupyieg TOU
TUTIOU OLKOTOTTOU

Katdotoon: Métpieg i Suopeveig
TLPOOTITIKEG
Emidervoupevn 1don Aoy ®

ONHAVIIKWV TIETEWV KAL ATTEIADV

Emidpaoelq - TMECELG - ATEINEG
(mpoomnTtikég dratrnpnong)

Kardotaon: Métpieg 1} Suopeveig
TLPOOTITIKEG

ZNHAVTIKES THECELS OTIWG EEVIKA
€idn), pUttavor), kKhporikn oANay 1)
Kot auEnpévn emokeyLpoTTAa

emMIOEIVAIVOUV TNV KATAOTAOT

Range
»  Status: Favourable

*  The assessment was based
on expert opinion and the
first detailed and quantitative

recording attempt

Area of the habitat type

+  Status: Favourable

+  Cave formation and natural
destruction processes are very
slow. Any changes would be due

to methodology

Structures and functions of
the habitat type

*  Status: Moderate or Unfavourable
Prospects

*  The current condition is considered

trend

insufhcient, with a worsening

due to significant threats and pressures

Impacts - pressures - threats

(conservation prospects)

+  Status: Moderate or Unfavourable
Prospects

o Signiﬁcant pressures such as invasive
species, pollution, climate change,
and increased visitation worsen the

condition
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Kupteg
TIPOTACELG

la ™) ouvéxion
TOU MTPOYPAUUATOG
mapakoAovoOnong

Kat a§loAoynong
TWV OLKOTONMWY OTNV

Kurnpo npoteivovtat

Eruidoyn Meproxwv:

Me uyn)ég miéoeg (Xapot
amdppryng Pubokopnpdtwy TAnciov
Mpévewv, aykupofohia kat Treptoyég
pe GMEUTIKES KAl TOUPLOTIKES
Spaotnpiotnreg, tyBuokodhiépyeteg).

Me évtovn tapouoia Eevikav e1dv.

IMeproyég Natura 2000 yia
TapakoroiBnon mbavav
mteptBoAovTikV TioEmv.

MeOBobdoAoyia
Xaptoypapnong:

Zuviotdton 1) Srariipnon

Twv peBddwv g Tpéyovcag
XOPTOYPAPNONG, pe duvatdTnTa:
OUPTIM]pwOTS aTtd TToAUSETHIKS
nyoPohotn 1 oupPBoloperpikd
BuBdperpo kar autévopo uttoPpuyto
Sxnpa (ROV).

Key
recommendations

For continuing the
monitoring and
assessment of the
marine habitats in
Cyprus, the following is
proposed

Site selection:

Under high-pressure areas (disposal
sites for dredged materials near ports,
anchorages, and regions with fishing
and tourist activities, aquaculture).

Areas with a significant presence of
alien species.

Natura 2000 sites for monitoring
potential environmental pressures.

Mapping Methodology:

The current mapping methods should
be maintained, with the potential
addition of a multi-beam echo
sounder, interferometric sonar, and
remotely operated vehicle (ROV).

EnavaAnyn
Xaptoypapnong:

Teproyés Paong (pe yapnhés mieoeig):

K& Oe €E1 povia.

Teployég pe EVIOVOTEPES TILEDELG:
k&Be tpia xpovia.

Avaluon AsdopEvwyv:
[poteivetar aEnon e avdluong
HE HEIWOT) TOU EUPOUS GAPWOTIG KL

avEnon e emikdAuyng SeSopévaov.
[0 T1g GUPOpEVEG KAPEPES,

ouvioTdtat pia Stadpopii avd 100 m.

Repetition of mapping:
Base areas (low pressures): every six

years.

Areas with higher pressures: every
three years.

Data Analysis:

Increase resolution by reducing
scanning range and enhancing data
overlap. For towed cameras, at least
one path per 100 m is recommended.




Mpotaosig yia
MeAAovVTIKN
MapakoAovOnoM,
‘Epevva kat Metpa
Mpootaciag

Mpoypappa
MapakoAolONONG Kat

A&loAGynon:

Epappoyn Tou TTpoy pappaTog
TapakorouBnong yia SAoug Toug
TUTIOUS OLKOTOTI®WV O€ OAGKANpN

v emikpareia tng Kumpiokng
Anpokpartiag k&Be 6 ypévia, kat
Kd&Oe 3 ypSvia o€ TIEPLOYES pE EVTOVES
avBpwoyevelg miEoE.

Exkotparteieg kat Apaoelg:

Agaipeon Bahdooimv
QTIOPPLHPAT®V KAl KATATIOAERNOT
Eevikdv e16v.

EuaioBnromoinon kotvou kat
TpowBnon épeuvas.

Proposals for Future
Monitoring, Research
and Protection
Measures

Monitoring Program:

Implementation of the monitoring
program for all habitat types across
the entire territory of the Republic
of Cyprus every 6 years, and every 3
years in areas with significant human
pressures.

Campaigns and Actions:

Removal of marine debris and control
of invasive species.

Public awareness initiatives and
promotion of research.

Promote habitat restoration actions.

Improvement of the management of
liquid urban and industrial waste.

[TpocyBnon dpdoewv
QTTOKATACTACNG OIKOTOTI™V.

Behtiwon droxelpiong vy pov
AOTIKWV Kot Bropnyavikav
amoPAfTwv.

Anproupyia povipwy aykupoBolicv
Kat armaySpeuot) aykupoPfoinong oe
evaioBnreg eproyés.

AvaBdbpion Meketoov

Extipnong Emimrodoeny

oto MepipdMov (MEEIT) pe
OUOTNPOTIKY TTapakolouBnon kat
avtiotabptoTikd pétpa.

Establishment of permanent mooring
areas and prohibition of anchoring in
sensitive regions.

Improvement of Environmental
Impact Assessments (EIAs) with
systematic monitoring and mitigation
measures.




Polot Opadag Epyou

H Opdda 'Epyou amoteleito oo
UTtoOpAOeg SrapopeTik@dv Popéwv
amé Kumpo kot ENMGSa (Marine

& Environmental Research (MER)
Lab, EAKE TTavemiotipio [atpov,
EATO AHMHTPA-INAAE, EAKE
MavemoTipio Aryaiov). H MER
AELTOUPYNOE WG 0 EKTIPOTWTIOS

g Kowvotpogiag kat pali pe
Zuvroviotikij Opdda tou ‘Epyou
OTTOTEAOUCAV TO OTHELO ETTAP]G

pe tnv Appodia Apyi. H MER

fiTav utevBuvn yia v aopdieia
TV EPTIELPOY VOHOV®V KOTA T1)
Sidpketa Twv epyacidv mediov,
TLAPELYE TOV BATIKO EPTIELPOY VApOVA
yia v [ooedwvia, kot apibpo
AOLTTGOV EpTIELpOY VIPOV®V. Me
Baon otnv Kimpo, n MER eixe
UTTOOTNPLKTIKG KOl KATANUTIKG pOAO
ot emituy) SpaoTnpioToinon
AoV TV uttoopddwv. X1 Pdon A’
OUVEPYQOTNKE pe To [lavemiotipio
[Motp@dv Y1ia 1) YapTOy pAPnon

TV TUTTWV O1KOTOTIWV OTO TSI
kat avélaPe v vloTtoinon tng
oM Oevong ubpéva (ground
truthing) pe oupSpevn k& pepa kat
apttdyn. H MER vlotoinoe v
TIAPAKTLA EPEUVA Y1Ql TOV EVIOTILOHO
10V Oaldooimv Znlainv kat
OUVEPYQOTNKE pe To [Tavemiotipio

Roles of Project Team

The Project Team consisted of sub-
teams from different organizations
from Cyprus and Greece, namely
Marine & Environmental Research
(MER) Lab, University of Patras,
ELGO DIMITRA-INALE and
University of the Aegean. MER acted
as the representative of the consortium
and together with the Project
Coordination Team constituted the
point of contact with the Contracting
Authority. MER was responsible for
the safety of the experts during field
surveys, provided the key expert

on Posidonia oceanica, and other
experts. Based in Cyprus, MER had

a supportive role and facilitated the
activities of all subteams. In Phase A,
MER supported the field operations
of the University of Patras for

habitat mapping and undertook the
implementation of ground truthing
using a tow camera and a Van Veen
grab sampler. MER conducted coastal
surveys to locate Sea Caves, conducted
questionnaires with locals to map Sea
Caves, and undertook all field activities
for the 3D mapping of the caves. In
Phase B, MER led the assessment of
habitat type 1120" in the Natura 2000
areas and organized/supported all field
work for the assessments of habitat

Aryaiou yia TV TpLodidoTatn
QTTEIKOVIOT) TV OTINAAi®V. XN
Paon B’, nynBnke g aEioAéynong
Tou TUTIOU o1koToTou 1120*

Kat opydvwoe/oTipiEe Gheg

0TIG epYQoieg TTediou Yial Tig
oE10N\oYNTELS TV TUTI®V OIKOTOTI®V
1110, 1170 (EATO AHMHTPA) xou
8330 (Mavemiotpio Aryaiou). To
[Moavemiotipio Motpav nyHBnke

g Pdong A’, YApTOYpAPNONG pE
nxoPoMoTikG ouoTipaTa UYnAfg
TTOLGTNTOS KAt TTapetye Tov Paciké
EHTIELPOY VWHOVA OE LUOTIHATA
Tewypagpikav [TAnpogopiedv Kat Thv
opdda ZITI Trov emiong ekmaidevoe

Tpoowiké trg Avabétouoag Apyng.

O EATO AHMHTPA Tmopeiye

10 PACIKG EPTIELPOY V@OV TTOU
fitav utteuBuvog yia To yeviko
OUVTOVIOHO TOU €pPYOU KAl KATA TV
oE10ASYNON TWV TUTIOV OIKOTOTTMV
otig eployég Natura 2000 ot Pdon
B’, avéhaPe nyetiké pélo otoug
TUTTOoUC o1koToTTwV 1110 Kot 1170.
To Mavemotipio Aryaiou Trapeiye
1OV BOOIKO EPTIELPOY VAHOVA 1T
10 @aldooia Zilaia, nynOnke
NG TPLODLACTATNG OTTEIKGVIOTG
1V utoBoAd ooty omnhaiov oTn
Pdon A’ kot TG aELoAGyNong TS
OLKOAOY1KI|§ TTOLOTHTAG TOU TUTIOU
owkotomou 8330 otn Pdon B’ oe
ouvepyoaoia pe ) MER.

types 1110, 1170 (ELGO DIMITRA)
and 8330 (University of the Aegean).
The University of Patras led Phase A,
mapping with high quality sounding
systems and provided the key expert
on Geographic Information Systems
and the GIS team who also trained
staff of the Contracting Authority.
ELGO DIMITRA provided the key
expert who was responsible for the
overall coordination of the project and
took a leading role in habitat types
1110 and 1170 during the ecological
assessment in the Natura 2000 areas
in Phase B. The University of the
Aegean provided the key expert on
Sea Caves, led the 3D mapping of
the Sea Caves in Phase A and the
assessment of the ecological quality
of habitat type 8330 in Phase B in
collaboration with MER.
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