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Elcaywyn




Eloaywyn

TN XWPO UAG N eKTETAPEVN akToypauun (18.000 km) yapaktnpiletal amd mAnBwpa mapAKTLWY
Baldoolwv owoTonwy AleBvoug kal KowoTikng 2nuaciag mou nephapfavouv MNapaktio Metafatika
Owkoouotiuata (.. ekBoAéc, AlpvoBaracoec), apuuobiveg, appuwdn umooTpwuata, BPaxwdEeLg OKTEG.
Eldkdtepa, ta Bpaxwdn unootpwuata (hard substrate) tng umomapoAtlakng {wvng, anoteAoly, OxL
Hovov ot EAnvVikég Odlaooeg oM kal o Megoyelako kal og naykooulo emninedo, évav Wblaitepo
TUTIO OLKOTOTIOU HE ONUAVTIKEG Slopopdiec wg mpog tTnv ouvBeon, tn doun kot T Suvaulkn Twv
BlokowvotAtwy Tou ¢dlhofevolv. EVOEIKTIKA UEPOC TWV PLOKOWVOTATWY TIOU efamAwvovtal ota
evOLALTAHATA QUTA Xapaktnpllovtal amod TIG GACELS TWV LAAAKWY GWTOGIAWY Kal OKLOPIAWY GUKWV.
E¢attiag g unANg MopaywylkOTNTAS TOUC T eVALALTHMOTA AUTA AETOUpYOUV W ‘vnriotpodia’ yia
TIOAAQ 16N aomovduAwv (Katsanevakis, 2004, Koutsoubas et al., 2007) kal Paplwv pe HEYANO EUTIOPLKO
evlladépov (Ty. xTamodl, koutoopolpa, capyoc, daykpi, poddg, cuvaypida) aAAd vdlotavral Kot TLg
ToLKiAec avBpwroyeveic SpaoctnplotnTeg mou AapBdvouv xwpa otnv Mopaktio {wvn (Y. emMEKTACN
aoTkng Soung, alleia, TOUPLOPOC).

H umoBAaBuion Twv olKOTOMWY aUTWVY o€ TIOANEC TtepLoxEC TNG EE, Slaltepa tnv TeAeuTala elKOCAETIQ,
elye wg amotéleopa onpepa ol owkotomol autol — ‘YmoBahdoolol Ydalol — va Tpootatevovtal
(Owotomoc 1170 NATURA 2000, Kowotikr) O8nyia 92/43/EEC). Mopd to peydAo olkoAoyLko eviladEpov
TIOU €XOUV Ol OUYKEKPLUEVOL OLKOTOTIOL N UTIAPYOUOCA ETILOTNLOVLKNA yvwon ot EAANVikéG Bahaooeg
OXETIKA L€ TNV EKTLLNON TNG OLKOAOYIKAG TOUG KOTAOTOONG €lval TOAU UIKPH KUplwg Adyw Twv
SUOKOALWY TIOU €VEXOUV Ol EMLOTNUOVIKEG pEBodol SelypatoAniag mou amattouvtal (umofpuxta
ETUOTNMOVLIKA Kataduaon). ZAepa n avaykoldtnta Stelpuvong TWY YWWOEWV Hag yia Ta evolaltnuato
QUTA KaBloTaTal TEPLOCOTEPO ETUTAKTIKA KABWE N avamtuén pHeBodwv OKOAOYLKNG eKTINONG Kal
TAEWVOUNONG 0T TAPAKTIA OLKOOUOTAMOTA KOL N OLKOAOYIKA €KT(Hnon TtN¢ KaTAoTaong Twv
eVOLALTNHATWY TOUG amOoTEAEL Evav arod Touc Bactkoug oToxouc Tng Odnylag MAaiowo yia ta vepd (Water
Framework Directive) tn¢ E.E. (2000/60/EC). O otdxog autog Ba aflomownBel, we Bdon avadopdg, yo
TNV eniteuén LLag CUVOALKAG KOL OUCLOOTIKNAC BEATIWONG oTa TTAALCLA TNC OAOKANPWIEVNC KAl BLWOLUNG
Slaxelplong tng mapaktiag {wvng (EEC, 2000). ‘Eva amod ta Pactkd PBLOAOYIKA TOLOTIKA oTolxela
(biological quality elements) ou xpnolpomoloUVTaL WG KPLTAPLA amd TNV EMLOTNLOVIKY KOWOTNTA Lo
TNV EKTINON TN OLKOAOYLKNG KATAOTAONC €lval Ta pakpoPfevOikd aomovOula.

Ta MaAdkLla amoTeAoVV LA amod TIG TTAEOV ONUAVTIKEG amo anon mokAdtntag eldwy, adBoviag kat
Bopalacg tne pakpoPBevBikne mavidac oto Bardoolo mapakto ePIBAANOV Kal N UEAETN TOUG - WG
urokatatdoTatwy (surrogates) ekTiunong TG oUVOALKNC pakpoPevBikn g mavidag - odnyet o afloniota
QMOTEAECUQATA OXETIKA UE TNV EKTILNON TNCG OLKOAOYLIKAG KATAOTAONG O pila Tapdktia BaAdoola
TieEpLOXN OTWG €xeL kataypadel oe MANBwpa oXETIKWY HUEAETWY (TL.X. Barnes 1994, Zenetos 1996, Rueda
et al., 2001, Arvanitidis et al., 2005, Koulouri et al., 2006, Koutsoubas & Dimitriadis 2008). EnutpocBeta
To MaAdkla elval o avBeKTIKA O€ TIEPLOXEG OToU N TiEPLBaAAoVTIKA Tiieon elval évtovn, o avtiBeon
HE AAeC Ta&LVOLLKEC opuadeg (TLY. Kapkivoeldn, Extvodeppa) mou elval elval cuxva omoUoEeC, ETIOUEVWG
Bewpolvtal Kal To KATAAANAQ yla TNV €KTLUNON TNG OLKOAOYIKNAC Katdotaong oe SlaBabuiocelg
nieptBarrovTikng tieong (Pearson & Rosenberg, 1978).

H Soury kat n Asroupyla Twv BLOKOWOTATWY TOU OKANPOU UTIOOTPWHATOC TNG KATWTIEPNG
UTTOTTAPAALOKA G {WVNG ATOTEAOUV €val amO TA ONUAVTIKOTEPA BEpaTa €vtovou TPOoRANUATIOUOU TWV
BahdooLwv 0lKoAOYwWV Kat TteptBarioviohoywy TG Meooyeiou KaBwg Ta evSLOLTAUOTA AUTA:

1. AnotehoUv TO HeYAAUTEPO TTOCOOTO TWV MAPAKTILWY TIEPLOXWV OTN MeOOYELo Kal ot EAANVIKEG
Bahaocoec,

2. Owotevouv Blokowvotnteg pe Wolaltepn doun kat Asttovpyla kabwe kal €idn opyaviopwy, moAAoL
Ao TouG oToloug £XOUV LELAITEPO OLKOVOULKO eVSLadEPOV YLa TOV AvBpwo,
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3. Amotelolv evélaitnua (kwdkog Owkotomou 1170) mou Adyw TNG WOLATEPOTNTOC Kal TNG
TPWTOTNTAC TOU EXEL avayvwplotel otL xpnlel mpootaociag kal mapakoAouBnong (Odnyia
92/43/EEC),

4. Kwbduvevouy blaitepa amo tig avBpwroyeveic Spaotnplotntec otny mapdktia {wvn (T.X. LEYAAEG
povadeg Eevodoxeiwv mou aubaipeTa TomoBeTOUVTIAL 08 TTOPAKTLEC TIEPLOXEC TIOU YELTVIALOUY LE
Bpaxwdelg BuBoUC, avetEAEYKTEG KATAOKEVUEG ULKPWY ALLLAVLWY OTO CUVOAO TNG AKTOYPOUUNAG),

5. TMépa amd TO EMOTNUOVIKO Toug evlladépov, e€lval oL TEPLOXEC OTOU TPAyUATOTOlOUVTAL
Spaotnplotnteg kataduoewv avalpuxne ce TOANEC Oe TEPUTTWOELS OTA OPLO. TOUG EXOUV
avantuxBei Oaldaoaoleg Mpootateuodpevec Meploxég (MPAs),

6. H mpootaocia, Swaxelpion kat aflomoinory toug oxetiletat pe InTAUata OAOKANPWUEVNC
Awaxeiplong tng Mapaktiag Zwvng (ICZM).

H mapouacia okAnpol umootpwuatog (Bpaxwdwyv Bubwv) xapaktnpilel To PeYaAUTEPO TTOCOOTO TWV
OoKTWV TNG EANGSOC. Mapd tavta n mAsondia twyv peAetwy ot EAAnvikég Balaooeg adopd tnv
Slepelivnon tou kvntou (pahakou) umooTpwpatog (m.x. Aacmwdelg, appwdels Bubot) kupiwg Adyw TG
€UKOAlOG TToU €xouv ol delypatoAnPieg (epeuvnTikd okadn edodlacpéva e apmayec, Spayeg, aAla
oupoueva epyoleia) kal g MANBwpag Twv PeBodwv avaiuong twyv SeSouévwy TIOU UEXPL TwPA
umapyouv (Zenetos et al., 2005). H avavtiotolyia mou npoavadepBnke odeiletal oe peyaio Babuo oto
YEYOVOC OTL TO OKANPO UTIOOTPWLA TIAPOUCLALEL ApKETEC SUOKOALEC TpOoBacng Kal n LeBobIKr LEAETN
auToU TOU TUTIOU TWV AKTWV APXLOE VA YIVETOL CUCTNLATIKA UETA amd TNV avamtuén TG aUTOVOUNG
kataduonc (SCUBA Diving) mou elvat kKot 0 KUPLOG TPOTIOG TIPOOEYYLONG VLo ETILOTNMOVIKEG AVAAUOELG
(Chintiroglou et al., 2005). EmumpocBeta TO VOULIKO KABECTWCE OV (OXUE OTNV XWEA UAG LEXPL TIPLV Ao
Alya XpOvLaL OXETIKA LLE TIC TIEPLOXEC TIOU ETUTPEMOTAV N Kataduaon otnv EAAMGda kaBlotouoe mepimAokn
v Stadikacia yla tnv ANPn eldikwv adelwv amo MoAEC uTinpeaieg Tou Snuociou yia TNV Ste€aywyn
ETILOTNUOVIKWY UEAETWVY. OL LEAETEG TTOU €XOUV YIVEL OXETIKA LLE TNV BLOTIOKIAOTNTA TWV BLOKOWVOTATWY
0€ OKANPO UTIOOTPWHA PEXPL OHUEPA 0TN MECOYELO ETIKEVTPWVOVTOL KUPLWG otnv A. Meodyelo (L.
Pérés & Picard, 1958; Bellan-Santini, 1969; Ballesteros et al., 1998; Marinopoulos, 1988; Sala et al.,
1996, Bianchi & Morri, 2000, Bianchi et al., 2004), evw TOAD Alyeg QaVTIOTOL(EG UEAETEC €XOUV
nipaypatonolnBel - oxetikd npdodata - otnv A. Meadyelo (m.x. Kocatas, 1978; Antoniadou 2003, Kitsos
& Koukouras 2003; Chintiroglou, 2004; Antoniadou et al., 2005). Onw¢ MPOoKUTITEL ard TNV AvVaoKOTnon
NG OXETIKNC ETLOTNUOVIKAG BLBALoypadiag elval cad€g OTL av Katl To LEYAAUTEPO UEPOC TwV EAANVIKWY
OKTWV amoTteAeital amd PpayxwdOELS akTEG, N BLomolKINOTNTA TwWV eviLATNUATWY AQUTWV €lval ‘mare
incognita’.

Mia armo T KUPLEC TAELVOULKEG OUASEG TTIOU QIAVTWVTOL 0TA OKANPA umooTpwpata elvat to MoAdkLa
(kuplwg exmpoowrol anod TI¢ KAAoelg moAumAakododpa, yaotepomnoda, 6iBupa kal kepardmoda). ZTig
EAANVIKEC O@AAOOOEG N UEAETN TNG CUYKEKPLUEVNG TOEOKOLWVWVIAC ETUKEVIPWVETAL OE CUYKEKPLUEVEG
kAdoelg (FTaotepomoda, AlBupa, Kedalomoda, Delamotte & Vardala, 2001) mou €xouv
TipaypoTonolnBel oe CUYKEKPLUEVEG YeEWYPAbIKEC TEPLOXEG - B. Awyaio, Matpaikog KoAmocg, lovio
MéAayog) katl adopolv TNV Tafvouia, yewypadikr Stavoun Kat oLkoAoy(a TOUC 0 OLKOTOTOUG LIE KLVNTO
(naAako) umootpwpa (r.x. Koutsoubas, 1992a; Zenetos, 1986, Zenetos, 1993, 1996; Lefkaditou, 2006,
2007). Avaloyo ‘kevo yvwong epdaviletal kat oto N. Ayaio kat el8kotepa OTLG AKTEG TNG KpATtng,
KaBw¢ ol LEAETEC TToU adopolv TNV mavida Twv MaAakiwy €xouv kuplwg mpayuotonolnBel oto KvnTod
umootpwua (r.x. Koutsoubas et al., 1992b, 2000, Koulouri et al., 2006). To Kpntikd méAayoc amoteAel
pLo tepLoxr Twv EAANVikwy BaAacowv pe wlaltepn onuaocia Adyw tng yewypadikng 6€ong Tou vnolov
otn A. Meooyelo, evw oL akTEC TNC KpAtng epdavifouv blaitepa mepBAAAOVIIKA KOl WKEAVOYPADLKA
XOPAKTNPLOTIKA TIOU AIOPPEOUY KUPLWE armd To peyalo Babuo tng ékBeong toug otov USPOSUVALLOUO
KaL TNV OXETIKA QIOUOVWON Toug amo T ubadokpnmides TG NMELPWTIKAS EAAGSAC Kal TG AdpLKAc.
Elval éva oAlyotpodikd Bardoolo cUoTNUA, TUTIKO TNG AvatoAlkng Meooyeiou (Karakassis et al., 1997;



Eloaywyn

Psarra et al., 2000). H aktoypaupr tTng KpAtng €xel prkog mou emepvdael ta 800 XALOUETPA EVW
TIEPLOCOTEPO amd TO 65% autnc elval Bpaxwdn pe cuvéxela Ppaxwdoug UTIOOTPWHATOC KAl OTO
Baldoolo neptPdrov (Alexandrakis et al., 2014).

Avtikeipevo kat dopn tng dSlatpBnc.

To yeviko avtikeipevo ¢ mapovoag SLOaktopkng dlatplprc elval n dlepelivnon Twv OLKOAOYLKWY
TPOTUTIWY KAl TIPOTUTIWV TOKIAOTNTAC TNG Tatokowwviag Twv Mahakiwv oe okAnpod UTIOCTPpWUA OF
SladopeTIKEC EPLOXEG TwV akTwV TNG Kprtng oto N. Awyaio. ElSIkdTEPQ, OL 0TOXOL TNG OLOAKTOPLKNG
SdlatpBng elvad:

e H avaokonnon tng Stabéoiung Snuootevuévng kal ykpilag BLBAloypadiag oxeTikd pe tnv
Balaoola pahakomavida tng Kpntne.

e H avaokonnon tng Stabéoung dnuootevpévng kat ykpllac BLpAloypadiag oxetikd pe Tov
Owdtoro 1170 tne Kowortikng Odnyiag 92/43/EEC

e Hmoootik kataypadr| e BlonolkAdTnTag Kat dlepelivnon t¢ SUVAULKAG TwV CUVEPEUTEWY
Twv Maolakiwv og €MIAEYUEVEG TIEPLOXEG HE EVOLALTAUATO OKANPOU UTIOCTPWHATOC OTNV
umomapaALlakn {wvn Twv aktwyv TnS Kpntng pe tv edpappoyn tou Stebvoug mpwTtokoAou
NaGISA kaBwg kat n dtepevivnon tou poAou Tou Sladpapatilouv Ta HaAdKLa Kol oL BEVOLKES
BloKOWVOTNTEG OTOUG MNXAVIOUMOUG AELTOUPYLAG TOU OLKOCUOTHUATOG OTA CUYKEKPLUEVA
evélaltnpata kabwge Kat oL mapdyovteg ou opilouv Ti¢ cuvabpoloelg.

Ma TNV emnitevén Twv oToxwv TG SLaTPLBAG, ONUAVTIKO UEPOC TNG adlepwBNKE OTNV AvVacKOTNGN ¢
Stabéoiuncg BLBAloypadiag yia tnv Baldooia paiakonavida tng KpAtng (1843 — 2015) kabwg kat Tou
owkotorou 1170 tng KowotikAg O&nyilac 92/43/EEC. Ixetikd pe tov owotorno 1170, kpiBnke
anapaltnto¢ o Sloxwplopos NG oXeTkAG Slabéolung kat mpoofaociung BiBAoypadioc os duo
UTTOTUTIOUG: a) N {wvn TwV GwToPAwY UKWV Kat B) N {wvn Twv KOPAAALYEVWV/BLOYEVWY CXNUATIOUWV.
ErmAéxBnke n xprion Tou mpwtokoAou delypatoAniag tne mpwtoBouAiog NaGISA (Natural Geography
in Shore Areas) yla TNV cuAAoyn Selypatwy amod tnv {wvn Twv pwtodAwv dukwv ce 2 BEceLg oTov
Bopeto Kpntikd MeAayog, Sedopévou Tou OTL N mpwtoBouAia auth Bewpel mwg 2 otabuol pmopouv va
SWOo0oUV AVTUTPOOWTTIEUTIKA Sely AT TOU OLKOTOMOU ToU peAeTaTal. Ta edouéva tou CUAAEYOVTAL UE
QUTO TO PWTOKOAAO elval Apeoa cuykplowa Pe oTabBuolc oe AANEC EPLOXES TNG Meooyelou (epooov
UTIAPXOLV) KOBWC Kal 0€ TayKOGLo emtinedo, dedopévou Tou OTL TO MPWTOAMO auTd edapuodleTal o
Sdladopeg meploxég otig 5 nrelpoug. Kabwg 0Aec ol SetypatoAnPiec mpayUaTtonolouvIal e TNV Xpron
aUTOVOUNC ouokeun g katdduonc (SCUBA diving equipment), umtdpyouv meploplopoi Téoo otov Xpovo
TapapovAg otov BuBo 6oo kal oto pEyloto BdBocg mpoaoéyylong. EmmpooBeta, olkovopotexvikol Adyol
dev eruTpEnouy TNV HEAETN MOAWY BEoewv SLACTIOPTWY OTNV AKTOYPAUUN TNS Kprtng, mapoAo mou Ba
ftav to baviko. Ta eupruata amnod Tt 6pAoelg avTteg aflomolrBnkay KaTAANAQ, LEPOC AUTWV EXELNON
dnuocleuTtel 0 EMIOTNUOVIKA TIEPLODIKA E KPLTEG VW UEPOC elval umo dnuocieuon os avtioTtola
TEPLOSIKAL.

TNV ouvéxela ToPATIBeTAl TEPIANTITIKA TO TEPLEXOMEVO Kal n ouvdeon twv 3 kedalaiwv Tng
S16akToplkng SLaTpLBAG.

Kedahaio 2

H Umapén plog evnuepwpévng Alota 0wy yla Lo yewypadkn meploxn anoteAel pla mpokAnon otnv
onuepwvn enoxn NG adBoviag twv dedopévwy kal evw pavtdlel eUKOAN unoBeon, eVTOUTOLS ELVAL UL
SduokoAn Sladikaocia. Artaltel KaAR yvwaon Twy tnywy, TNV Ikavotnta emaAnBelong twy 6eSoUEVWY TTOU
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napatiBevral and toug epeuvnTEC XWPIC va uTtdpyel SuvatdtnTa MPOcBAcNC OTO EMLOTNUOVIKO UALKO
EVW TO TEALKO TtpoLOV {val pla oAokAnpwpeévn Alota eL0Wy, OTNV MPOKELUEVN TIEPITTWON TNV AloTa Twv
Boldoolwwv paAakiwv g KpAtng uéxpl To €tog 2016. Efetdotnkav oUVOAKA 53 Snuocleloelg
(ETLOTNUOVIKEG ONUOCLEUCELS O€ TIEPLOOIKA, TEXVIKEC avadOpPEC €PELVNTIKWY Epywv, SLEAKTOPLKEG
SlatpLPBeg). 733 elval Ta YeEXPL OAUEPQA KaTayeypapeva LoAdKLa Ttou €xouv BpeBel otig BAAacoEeC TNG
Kontng (FAO area 23). Auta avrkouv o€ 5 khdoelg: Xattodeppuata (2 €idn), MoAumAakodpopa (11 €idn),
Faoteponoda (503 €idn), AlBupa (205 €idn) kat Zkadpomoda (12 €idn). Ano avtd, 16 £(6n €xouv tov
XOPAKTNPLOUO TWV aAAOXBwvwv BloAoyikwy eloBoAewy. OL €pEUVEC UEXPL CALEPA EXOUV YIVEL KUPLWC
yla To HaAakod UTIOOTPWHA TNG UTIOTIAPAALOKAG {wvng, Pe Alya Sedopéva va pogpyovial amo tnv
BaBeld Balacoa (> 100u. BAaBocg) evw €va HIKPO TIOCOOTO TIPOEPYETOL QMO TNV HEAETN TwWV
BavaTOKOLVWVLWVY TIOU QmavVTWVTOL WG AdELA OOTPAKA OTLG TapaAieg. Asv UTtApyEL kapia TAnpodopia
yla TNy BLomokIAOTNTA TwV poAak{wv armd To okAnpo untdéotpwa (1170). Ta anoteAéopata TG LEAETNG
ouykpiBnkav pe Ta dedopéva NG Meooyelou KABWC KAl YEITOVIKWY XWPWV YLO TNV EKTLUNON
OUOLOTNTWV/SLadopwV  EVW  XpNOLUOTOWONKAY OTL, OCUYKPLTIKEC QVOAUOELC TNC  TOEWVOLLKAC
TIOIKIAOTNTAC 0To Kedahalo 3. Ta Sedouéva Ba StateBouv eAelBbepa oe npdtumo Darwin Core amod Tov
ETILOTNUOVIKO amoBnkeuTko xwpo PANGAEA kal and tnv €Bvikr mAatdopua Blonotkilotntag LifeWatch
Greece yla xpnon amnod kdBe evdladepduevo. MEPog Twv AMOTEAECUATWY €xel OnUooleutel oTov
ETIETELAKO TOMO TIPOG TR Tou MalakoAdyou Henk Meinis mou ekdoBnke amd TO EMLOTNUOVIKO
mieplobikd Quaternary International.

Kedahawo 3

H Meooyelog Bahacoa amotehel TNV peyallTepn KAELOTH Aekavn o€ maykoopto eminedo. ‘Eva peyaio
TIOOOOTO TNG QAKTOYPAUUAG TNC amoTeAe(tal amd Ppaxwdec umooTpwua ) onws ovopalovial
«peooyelakol Udparow, Kuplwg aoBecTOABIKA TETPWATA, XOPAKTNPLOTIKO UALKO TNG MECOYELAKNG
OKTOYPAUUNAG. € AUTEC TIG TIEPLOYEC LTIAPYOUY Bahdoolol olkoTomoL U NARC OLKOAOYLKAC Kol BLOAOYLKNG
onuaciac. Adyw autou, n Eupwraikr) Emtponn anoddolos va evidéel toug Bpaxwdelg Buboug tng
uToTtapaALokng Lwvng uro kabeotwc npootaciog (Kwdikog owotdnou 1170 - ovopdola «Meooyelakol
Yoahow - 92/43/EEC). Itnv lwvn auth amaviwvral Sladpopeg umokatnyopiec-pAcEL; TIG OTOLEG
Sdnuloupyoulv opadeg {wwv N dukwyv. Auo elval ol KUPLEC KATNYOPLEG TTOU KUpLapXoLV, n Lwvn Twv
GWTOPIAWY HOKPOPUKWY Kal N Lwvn TwV KOPAAAYEVWV OXNUOTIOHWY. Ta dwTtodlha UokpodUKN
amoteAoUV KaTtaduylo yla pla amod TG LEYOAUTEPECS TAVOULKEG ouadeg TNG Meooyelou, Ta HOAAGKLA.
Amtotelolv 10 17% NG cUVOALKN G BaAdoolag BlomolkAoTnTag mou amavtatal otnv Meodyelo. H {wvn
TWV PWIOPAWVY dukwy Oev €xel UeAeTNOEl ekTeEVWE, avadoplkd HEe TNV BLOTIOKIAOTNTA TWV HaAaKiwy
KOLL TOL AELTOUPYLKA XApaKTNPLOTIKA TToU €xouv yla autd. Ol kopaAAlyevelc oxnuatiopol £xouv olaitepn
onuaocia ylo To pecoyelakod Bahdoolo olkooUoTtnpo kabwg amoteAel medlo avamapaywyng EUMOpLKWY
eldwyv, cuowpeutng CO2 péow TwV AOBECTOPUKWY TIOU aTMOTEAOUV KAl Tov KUpLlo SOLTA Tou
OLKOOUOTHUOTOC auToU Kabwc kat ayarnuévo medio epapuoyng §pactnplothtwy avaluxng omwe elval
n autoévoun kataduon.

MpayuoatonowBnke ektev avalnTnon ylo TOV EVIOTUOMO Kol TNV oUAAoyr Ttwv Olabéciuwv
BLBALOYpADIKWY TINYWV OXETLKA UE TNV BLOTIOIKIAOTNTA TWV HLAAAKIWY KAl TwV SUO KATNYOPLWY WOTE Val
amoktNBel pla oUVOALKN €lkOvVA. 22 ETILOTNMOVIKEC avadopeg eviomiotnkav kal amodeAtiwdnkay
avadoplkd pe tnv katnyopia twv dwtodlwv dukwv evw 12 yla TNV Katnyopia twv KopaAllyevwy
oXNUOTIoMWY. 599 €ibn €xouv avadepBel amd tnv wvn Twv PwTodAwv dukwy Ue TNV AUTK &
Kevtpikr) MeooyeLo va amoTeAOUV TIG TIEPLOCOTEPO EAETNUEVEG YEWYPADIKEC TIEPLOXEG. 2TNV AVOTOALKN
Meaoodyelo, €xouv yivel LOVO 3 OXETIKEG UEAETEG, OAeG 0TO Bopelo Alyaio. Avtiotowxn elkova €xouv Kal
TA LOAAKLO TwY KOPOAALYEVWY oxnUaTIopwy pe 511 €idn, pe tnv AuTikr) MeGOYELO TNV MEPLOCOTEPO
HEAETNUEVN KOL LOALG ULa B€on otnv AvatoAiky Meodyelo/Alyaio MéAayog va xel pehetnBel OXETIKA.
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Ta QmOTEAEOUATA TNC AVAOKOTNONG TNG BlomolokAotntag Twy Hohakiwyv Twv dwtodAwy Pukwv
aflomolnBnkayv otnv ouvykplon Ue ta vea Sedopéva mou mpogkuav and TV edappoyr Tou
TPWTOKOAAOU NaGISA atnv KpAtn yla Tnv ektiinon opolotnTwy/Sladopwy evw XpNoLomolnenkay oTLg
OUYKPLTIKEG aVAAUOELG TNG TAEWVOULKAC TOKAOTNTOG oTto KeddAalo 4. Ta amoteAéopata Tng
QVAOKOTINONC TNG BLOMOKIAOTNTAG TWV HaAAKIWY TWV KOPAAALYEVWY OXNUOTLOUWY Tapaxwpnonkay
otov Meooyetako Opyoaviopuo RAC/SPA, o omnoiog €xel B€oel wg nmpotepatdtnta tnv Snutoupyia Baoswyv
Sebopévwy yla tnv amoBrkevon TN BLOTOLKIAOTNTAG TWV KOPAAALYEVWV OXNUATIOLLWY.

Ta dedopéva twv porakiwv Twv dwtodpAwv dukwv eival Slabeoiua amnod TNy €Bvikn mMAatdopua
LifeWatch Greece yla xprjon amoé kabe evdladepodpevo. Ta amoteAéopata SnUocleutnkay amod To
ETILOTNUOVIKO Tieplodiko Biodiversity Data Journal (tracked for IF) Tou ekdotikoU oikou Pensoft oto
eldlkd ToOuo LifeWatchGreece: Research infrastructure (ESFRI) for biodiversity data and data
observatories.

Ta Sedouéva Twv PaAakiwy TwV KOPAAALYEVWV oxNUATIOPWY gival SltaBéoipa amod tv mAAThoOpua
Slabeong emotnuovikwy  Sedopévwyv PANGAEA. Ta amoteAéopota ToU Kepolaiou autol
SnuooteuBrkav otov eMeTelako TOHO Tpog TLUA Tou MakakoAdyou Henk Meinis mou ekd00Bnke amnd to
ETILOTNHOVLKO TtepLoS KO Quaternary International.

Kedahaio 4

H Kpntn amoteAsl éva amod ta peyahutepa vnoia tng Meooyelou e pa SOVTEAWTN KAl EKTETOUEVN
oktoypauun. Edapupdotnke to OleBvéc mpwitokoAo OelypatoAndiac NaGISA. To GUYKEKPLUEVO
TIPOYPOLLA ETILKEVIPWVETAL OTNV Kataypadr], mapakohouBnon kal Tn dnuloupyia xpovooepwy tng
TAPAKTLAC TOIKIAOTNTAC (LEXPL To BABOC Twv 20 M). To aKpWVUHLO TOU TIPOYPAUUATOC TIPOEPXETAL ATIO
TV lamwvikn A&En «nagisa» mou onuaivel To onuelo omou n BadAacoa cuvavtd tnv aktr. Ewg onuepa
€xouv eykaB16pubel 8 mepldepelakd ypadeia, oe 40 ywpeg kat 240 onueia detypatoAnioc. Avo slval
Ta evOLALTAUATA TTOU HEAETWVTAL LECA ATO TO MPOYPAUUA: a) BLOKOWWVIEG OKANPOU UTIOOTPWHATOG
(rocky bottom macroalgae communities) kat ABadia davepoyauwv (soft bottom seagrass
communities).

Ta 6Vo autd evdlaTApata epdavilouy peyaAn TIOAUTIAOKOTNTA, KATOVEUOVTAL TTAYKOOMIWS Kot Sgv
elval emapkwg pehetnuéva. To mpoypappa NaGISA cuunepiindBnke oto Siktuo Tou CoML (Census of
Marine Life ) to 2002, pe dU0o kevipkd ypadeia otnv AAdoka kal To Kloto kal 6 mepldepelakd. ‘Eva amod
nepldbepelokd ypadeia ovopaletal EuroNaGISA, to omoio cuvtovilel TG SpaoctnpldTNTEG TOU
TIPOYPAULUATOC O€ EUPWTIAIKO emimedo pe €6pa TNV Mila TN ItaAlag. OKTW XWPEG CULETEXOUV OTOV
Eupwraikd touéa, SVo ek Twv omoilwv dpactnplomolovvtal otn Meaodyelo (ltaiio —EAAGda). Ztn
Meagdyelo umdpyouv mévte otabpoi Sewypatohnliag, évag otn Baikacoa tng Awyoupiag, Suo otnv
Abplatikn kat Suo otnv Kpntn. 2tn Kpntn ot otabuol eykataotabnkav to 2007. & kdBe otabuo, 5 Badn
(1-5-10-15-20p.) kat 5 emavaAnmrikd Selypota ava BdBo¢ cuMéxBnkav pe Tnv xprion umofpuxLou
avappodntipa (underwater sucker), evw ota mAAlOlO TNG Tapovoag epyooiag avaAuBnkav ta
Sebopéva yla 2 €tn (ZentéuBplog 2007 — lovviog 2008).

Juvohikd kataypadnkav 127 €idn parokiwv amd TG 2 TEPLOXEC TTOU avAKouv o€ 3 KAAoelg (7
moAuTtAakodopa, 97 yaotepomoda, 23 Sibupa). 34 amo ta €idn autd amoteAolV VEEG KaTaypadES yLa
To KpnTiko médayoc. 2 €idn elval kuplapya o 6Aa ta BaBn kat €tn, To yactepomnodo Bittium latreilii kau
to 6{(Bupo Musculus costulatus. 'Evag peyahog aplBuwy edwv eixe povo éva deiypa (dtopo) evw
Kuplapxouoav TOAU Alya €(6n. Autd amotelel kal €va amo Ta XAPaKTNPLOTIKA TNG MECOYELAKNG
paAakomavidac. H moiAotnTa twy poAakiwy ou cuAAEXBnKay amd TNV {wvn TwV GwTOPIAWY GUKWY
elval ouykplown pe autn ¢ Autikng Meooyeiou evw n avaAuon TN TAEVO LKA G TTOWKIAOTNTAG UE TNV
xpnon Twv dewktwv A" kat A* €6elfe mwg pmopel va BewpnBel aviumpoowmevTkn Tne Meooyeiou,
debopévou tou OtTL T Sedopéva autd amoteAolv Ta pova Slabéoipa amd tv Notla AvatoAkn
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Meagdyelo. Yrapxel pia dtakptth Babupetpikr {wvwon otny BLokowwvia Twy paiakiwy kat otic 2 BEoelg
mou peAetnBnkav. H BaBupetpkn {wvn evog (1) pétpou eival StadopeTikr amod ta umolona Badn kat
kUpLa attia daivetal mwg amotehel n kupatikr) Spaon. Autr) kabopllel kaL Tnv dutokdAudn oe peydAo
BaBuo. H Kprjtn amoteAel To avatoAlkoTePO OpLlo oTnv Meooyelo e Slabéoiua pakpoBevBika dedopéva
amo tou¢ Meooyetakou¢ ubahoug — TNV lwvn Twv dwtodAwv pakpodukwy. Ta dedouéva sival
Slabéotpa amnd tnv eBvikn TMAatdopua LifeWatch Greece yia xprion amo kaBe evdiadepouevo.
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Ta Baldoola paAakia tng Kpritng, n wotopia Toug Kat n
EMLKALPOTIOLNHEVN AloTa TwV ELdwV
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To dVAo Twv paAakiwv amotelel éva amd ta peyoAlTepa Kol Tolo peAsTnUéva dUAA Tou {WwikoU
BaoWeiou. Ektipatal mwg 50.000 (6N €xouv neplypadel péxptL onpepa, ek Twv omoiwv 2000 eidn €xouv
avadepBel amd tnv Meodyelo. Av kal n BLOTOKIAOTNTA TG paAakomnavidag tng Mecoyeiou Bewpeital
WG N KAAUTEPQ LEAETNUEVN OE TTAYKOGLLLO eTtTIESO, EVTOUTOLC SLaPOPEG UTIAPYOUV AVAUEST OTNV AUTIKA
Kal AvatoAkr) Aekavn tng Meooyeiou, pe Tnv AuTikr) Meooyelo va aplBuel meplocotepa eidn toéco Adyw
¢ SLAPOPETIKAC EPELVNTIKAG Evtaong (research effort), tng Umapéng elOIkWVY e SLAPOPETIKEG OUASEC
TWV pohakiwv aAAA kat AOyw TNG avemTuypEévNg o€ enimedo epacttexvwV CUANOYAG HAAAKIWY Kal TNV
OTaPEN TOTIKWY CUAAOY WY TIOU aoXOAOUVTAL QTTOKAELOTLKA e TO B€ua TN Tomkng Laiakomavidag. H
otopla TG paAakomavidag tng Meooyelou Eekvd mepimou amd Ta TéAn tou 1700 UE TIC TPWTEG
EPEVUVNTIKEC OTTOOTOAEC VoL OpyaVWVOVTaL oTNV ZIKeAla amoé Tov Polito 1791 kot otov KOATIO TNG ZUlpvng
amo to Forsskal to 1775. tnv ouvéxela akoAouBnoav MOANEC AMOCTOAEG SNULOUPYWVTOC TIC TTPWTEG
Alotec elbwv o€ toTko eminedo. H avatoAikr) Meodyelog amotelel medlo peA€Tng TNG BLOTOLKIAGTNTAG
TWV pohak{wv edw kal 2 atwved. MoAAot elvat ot puolodideg mou amod Tig apxeg Tou 18° alwva Eekivnoav
EPEVUVNTIKEC OTIOOTOAEC TIOU OKOTIO €lxav TNV HEAETN NG BlomolkhdTnTag, xepoalag katl Baidoolag,
QVAPEDSA TOUC Kal TNV BlomolkiAotnTa Twy pahakiwv. O Peter Forsskal, o Edward Forbes, o Charles
Jeffreys eival pepkol amno toug molo yvwotolg duolodideg Tng emoxn g ekelvng, oL omolot epleypalav
TIOAAQ VEQ €16n paAakiwy amd tnv Avatohikn Meodyelo evw dnulovpynoav Aloteg eldwv yla vnold kal
OM\EG TEPLOXEG O TIC omoleC ouvEAeEav UAIKO pe Spdyec. 2TIC apxeég tou 20%° awwva, o FaAlo-
Alyepvog palakoAoyog Paul Maurice Pallary pehétnoe tnv paiakonavida tng Awyumntou (Meoodyelog —
EpuBpd BaAaocoa) kat Zuplag kat e€€dwae TIc MpwTteg Alotec eldwv oe eminedo kpdtoug. Apketol anod
Toug poavadepBévieg duolodideg, Tafldbevovtag otnv AvatoAlkr) MeoOyELO HE TA EPEUVNTIKA TOUC
okadn, elxav evOLAUETEC OTACELG TOOO yla avedodlaoud 6oo Kat yla cuAoyn UAkou, Stddopa vnold
oto Awyaio méAayog, amo ta onola, onUAvVTKOS oTabuoc ftav n Kpntn — kupiwg o kdAmog tg Zovudac.
ATIO TNV TIEPLOXN AUTA CUAAEXBNKe UALKO e TNV Xpron Spayag kat poékuav ta mpwTta dedopéva ylo
Vv paiakomavida tng Kpntng. H Kpntn amoteAel to peyaAlUtepo vnol tng EAAGSag kal €va amo ta
peyaAUtepa TN Mecoyeiou. EXEL LOKPOOTEVO OXNUQ, HE AKTOYPAUUH TIou Eemepva ta 1000 YIAOUETPQ,
uNKog 260 XIALOPETpa Kol TTAATOG amo 60 UEYLoTo Ewe 12 eAdxLoTo (Kovtd otnv lepametpa). Nlewypadikd
Bpioketal 160 YALOUETpA VOTLA TNC NELPWTIKAG EAAGSAG, otnv AvatoAikr Aekdvn tng Meooyeiou, pla
Aekavn Tou Bewpeital oAlyotpodik avadopkd UE TNV TTPWTOYEVH TTOPOYWYN KOL TNV CUYKEVIPWGN
YAWpodUAANG.

H BaAaooa tng Kprtng, omwe autn oplletal yewypadikad amod tov MNaykoopio Opyaviopo Tpodbuwy kal
Aypotiknc mapaywyng (FAO — FAO code 23), amotelel éva peydlo Tuipa tou votiou Alyaiou Mehdyoug
Kal Bewpeite wg €éva Slakpltd umocUoTnua otny AvatoAlky Meoodyelo Adyw Twv SladopeTIKWwY
VEWHOPPOAOYIKWY, USPOYPADIKWY Kal KALWOTIKWY ouvBnkwy, o uPnAdg pubuog e€atuiong kol n
BlomokhotnTa. Ol MPWTEG HEAETEG YL TNV BLOTIOKIAOTNTA TWV HaAakiwy amd tTnv meploxr T Kpntng
mpogpyovtal amo tov Forbes to 1843, tov Raulin to 1889, tov Jeffreys to 1883 kat Tov Sturany to 1896.
Apyotepa, Tov 20° alwva Kal PeTd tov AsUtepo Maykooplo TMOAEUO, apxloav va epdavilovtal Alyeg
UEAETEC e apxn TNV HEAETN Kal mapouciaon Tou UAKOU armod TNV OmOCTOAN TOU £pEUVNTIKOU OKADOUG
«KaAupw» pe apynyo tov Zak YP Kouotw amod toug Peres & Picard to 1958. Apyodtepa, tnVv dekaetia Tou
1970 apyloav va eudavidovial vEeq UEAETEC TIOU OTIWC Ol TIPONYOUUEVEC, amoteAoloav HEPOC
EPELVNTIKWY TTAOWV 1 KAl PEAETWV amo véoug duolodideg. Opoonuo yla TNV UEAETN TNG KpNTKAG
poAakornavidbag amotehel n dovAeld mou dnuoctevtnke to 1992 amd tnv ouada tou Ap. Apodoou
KoutooUuma kal Twv cuvepyatwy Tou. Eylve evbelexn avaokomnon tng SLaBEoLUNng EMLOTNOVIKAC Kal
vkpiZag BLBAloypadioc evw mapdAAnAa, ota mhaiola epeuvnTikwy SpacTNPLOTATWY, CUAAEXDNKE KL VED
UAKO amo tng umonapaAtakr {wvn g KpRtng. Q¢ amoTtéAeoUa, TAPOUCLAOTNKE Kal SNUOCLEVTNKE N
pWTN oAokAnpwueévn Alota t¢ BaAddooiag paiakomavidag tng Kprntng. Ztnv cuvéxela epdaviotnkay
VEEC HeAETeg Tou mapoucialav véa Sedopéva amo tnv Babld Balacoa tng Kpntng, véa €6n ya tnv
AvatoAikr) Meooyelo, véa eidn amd aMecg Balacoeg (Bahaoaotol Blodoyikol eloBoAe(G) R LEAETEG yla

Ta Bahaoola paAdkia tng KpARtng, n Lotopia Toug Kal n emkatpomotnpévn Aota twy eLl6wv 15



Extetapévn nepiAnyn

OUYKEKPLUEVEG OpddeC podakiwy (omioBofpayxla) kal avaAucn VALKOU amo BavatokowVieg (UALKO
VEKPWV HaAakiwy amod tig mapahieg). Kabwg éxouv nepdoel 25 xpdvia amnd tnv teheutaia oAokAnpwuévn
dnuooieuon tng Alotag twv eldwv TnG Baldootag paakomavidag tng Kpntng, elval mMAEov UTTIOXPEWTLKA
N evnuépwon tng Alotag autrg kabwg véa dedopéva €xouv eudavioTel, N oUOTNUATIKY TIOAWY ELOWY
€XeL aANG&el (emikalporolnon) evw véa €6n yla tnv yewypadikn {wvn auth €xouv cuAAexBel. H
Stabéoiun kat mpooBactun BiBAloypadia cuAAEXBNKe Kol amodeATIWONKE, evw UALKO TToU GUAAEXBNKE
HETAU Tou 2000 kat 2016 amd OpaoTnPLOTNTEG TAPAKTIAGC OALElOC, TPATEC KOL ETLOTNUOVLKEG
katadloelg kat elval katateBelpévo ot cuMoyég tou Mouoeiou Quolkng lotoplag Ttou
MNavernotnuiou KpAtng atlomotBnke. ZUvoAika, avaAlBnkav 51 BiBAloypadikég mnyEC. 2xedLA0TNKE
uLa Baon dedopévwy oe meptBarov Microsoft Access wote Ta Sedouéva va amobnkeutouv Kal va elval
bkt N MEpaltépw aflomoinon touc. H xprion tng Microsoft Access elval n ToLo Kown yla TETOLEG
eDAPLIOYEC O€ TOTUKO eTtinedo evw umopel va Slaxelplotel peydio oyko deSopévwy Kal va cuvOeBel e
AOYLOULKA YEWYPADIKWY CUOTNUATWY TIANPOPOPLWY YLOL TNV XWPLKH OTtTikomoinon Twv dedopévwy,
edpdoov autd cuvodelovtal Pe Yewypadlkd SeS50UEVO — CUVTETAYUEVEC AAAA KAl AAAEC TANpOdOPLeg
(BaBog, umdoTpwUA, NUeEpoUNnvia cUANOYNG/ENocieuonc) e KOO TOV OXESLACHO XAPTWY KATAVOUNG
ebWV — avaueoa ota aAa. Emumpocbeta, epdoov mapaotel avaykaio, elval epkt n petadopd Twv
Sedopévwy kat tng Soung g Baonc dedopévwy oe dAa cuotrpata Staxeiplong mAnpodopiag (MySQL,
PostegreSQL) kat omtikonoinon yewypadikng minpodopiag oto dtadiktuo (WebGlS). AkolouBnBnke n
OUOTNUOTIKA Tou elvat StaBéoun amo to MNaykoopio Mntpwo twv Opyaviopwy tg OdAaocoag (World
Registered of Marine Species — WORMS). MNa tv avaiuon twv Sedouévwy xpnotpomol)tnkay ta
Staypdupata Venn koOwe Kot ot SEIKTEC TNE TAEWVORKAC TIOWKIAOTNTAC/SLaKpLTOTNTAC.

735 €ibn Bardoolwyv pahakiwv (bev cupneplapfavovtal ta kedaromoda) €xouv kataypadel anod tnv
Kotn uéxpL onuepa. Amd autd, 16 €xouv katnyoplomolnBel wg BaAdoolol Bloloyikol
gloBoAeic/ar\oxBova edn evw amd to vEo UAKO Tou cUMEXONnke tnv mepiodo 2000 — 2016, ta véa
eldn yla tnv Kpntn eival 6, ta mpocoBpayxia yaoteponoda Ranella olearium, Cymatium parthenopeum,
Cymatium corrugatum, Cabestana cutacea kol to. oriioBofpayxia Chelidonura africana xou Aporodoris
millegrana. Ta mpoooBpayxla yaoteponmoda avikouv Ao oTnv olkoyévela Rannelidae. Elval cuvhBwcg
KATOlKOL TwV Bablwv vepwv, eldIkd otnv AvatoAlky Meooyelo, evw aAleUovTal KUplwg amd BevOLKEG
TPATEG, OTAVLIOTEPQ amO epyaiela mapdkTiag allelag. AmoteAolv €ldn — oTOXOL Yl TOUC GUANEKTEC
KOYXUALWV gvw OTav aAleuBouv amo TIg TpATEC MwAOUVTOL 08 UPNAEC TLUEC amd TOUG aALE(C TTpoC KABE
evlladepopevo. And ta 735 €idn, 503 avrkouv ota yactepomoda, 205 ota SiBupa, 11 ota
moAuTtAakodopa, 12 ota okadonoda kat 2 ota yartodépuarta. 5 €idn elval umo kamowo kabeotwg
npootaociag (IUCN Red list, Barcelona / Bern Convention). Juykpivovtag ta O6edopéva tng
BlomokIAoTNTAG TWV paiakiwy TG KpNTng pe auth tou Bopelou Awyaiou (EAANVIKN TAeupd) BAEmou e
WG 0 aplBuog Twy 8wV Twv MoAuTIAakodopwy (11 otnv KpAtn — 14 oto Bopelo Awyailo) kal tTwv
yaoteponodwv (508 atnv Kprjtn — 416 oto Bopelo Alyaio)eival mapdpotog. MNa ta §iBupa, cuykAivovtag
pe tnv Alota Twv 6{Bupwv g EAAGSag, 205 amd ta 300 cuvolika idn avadépovtal amo tnv Kpntn. 2e
Megooyelako eminedo, amo ta véa Stabéoipa Sedouéva, oxedov 0 ULOOC aplBUOC TWV YVWOTWY
ToOAUTIAaKOPOpwWV Kal S1BUpwV KaBwG kat To 30% Twv yaoteponddwy tng Meooyeiou avadépovtal anod
Vv Kpntn. e enimedo taflvouikng molkiAotnTag, N BaAdooia BlomokAoTNTa TwV HaAakiwy Tt KpAtng
umnopel va BewpnBel wg avtimpoowmeuTikn TNE Meooyeiou. O aplBudc Twy poiakiwy mou avadépovtal
amo tnv Kpntn mpogpxeTatl KUplwg amo UEAETES KAL EPYATCLEG YLA TLG OTIOLEG TO UALKO TOUC €XeL GUAAEXOEL
amnoé paAako umootpwia (appwdelg/Aacnwdelg Bubotl) amd tnv unonapaitaky Lwvn. Mikpd TUAUA Tou
adopd TNV HEAETN BavaToKOWWVIWY TIOU CUMEXBNkav amd tnv mapaAia. Movo Suo epyacieg
napouotalovv dedopéva amod Tnv Babla Badlacoa Tng KpRtng. Aev UTIAPYEL Epyacia TIOU va €XEL Yivel
Kal va adopd to okAnpd umooTpwua, eite TNV lwvn Twv dwtodAwv dukwy eite tnv lwvn Twv
KOpaAALYeVWV/BLOYEVWY OXNUATIOUWY €lte Ta uTtoBaAdoola omnAata kat ta ABadia tng mooeldwviag.
‘Olot autol oL BaAdcaclol BLoTomol/olkOTomol amoTeEAOUV TPOCTATEVOUEVOUG OLKOTOMOUG amod TNV
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Extetapévn nepiAnyn

Euvpwraikf ‘Evwon (92/45 EC) kat WSlaitepn Staxelpion amatteltal, kuplwg yla ta ABAdSa g
nooeldwviag mou elval kat owkdtomnog npotepaldotntac. H amouacia UALKoU kal dedouévwy amod Toug
nipoavadepBEVTEG olkoToOmouC odbelleTal Kuplwg oTo yeyovog OTL n cUAOYN UALKOU amaltel Tnv xprion
OLOKEUWY auTtovoung kataduong (SCUBA diving) kaBwg Kat Tov XELPLOUO UTIORPUXLWY CUCKEUWVY YL
TNV cUAAOyYN Tou UAKoU. EmumpooBeta, o xpovoc mapapovng otnv Bakacoa, kabwe oxeTileTal e TO
BaBoc kol ToV TUTIO TWV AEPLWY TTIOU KATAVOAWVEL 0 SUTNG, Elval VoG aKOUO TIEPLOPLOTIKOG TAPAYOVTAC.
Elval dlaltepa onuavtikn n umapén dedouévwy amd autoug Toug BaAdoCLloUG OLKOTOTIOUC Mo TNV
Kontn kabwg dev untdpyouy Stabéaotpa dSnpoactevpéva dedopéva 0xL LOVOo amod To vnot alAa kal amod tnv
AvaTtoAlkn) Meooyelo yevikotepa (avatoAlkd tng KpAtng). Emutpodobeta, tétola dedouéva, wg dedopéva
Bdaonc yla auth TNV Yewypadikr mepLoxr, Ba amoteAEcouV OUYKPLTIKA Sedouéva yLa To LEANOV yLa TOV
EVIOTILOUO aAAaywv otnv cUvBeon t¢ Baldoolag BlomolkihotnTag kabwe Bploketal o pila {wvn mou
€XeL dueon emippor amod toug Bahdooloug BloAoykolg eloBolelc Tou umaivouv otnv Meooyelo amo
NV SLWpLya ToU 2oUE], KaBwg Kal yla Bloyewypadikég avalloelg o€ olykplon pe Stabéotpa dedopéva
amod GAAeg meploxég tng Meooyelou. Ta dedopéva mou dnuloupynBnkav amd tnv napoloa epyaoia,
eTAEXONKe va SlateBolv eAelBepa HECW ATIOBNKEUTIKWY XWPWV ETILOTNHOVIKWY Sedouévwy Kabwg n
eAeVBepn SLaBeon Twv SESOUEVWY QUTWY TNV ETLOTNUOVLKT KowvoTnta Ba Swoel Tnv duvatotnTa yla
MepalTépw aflomoinon Kal xpron oe epapoyeg mou oxetilovral pe tv dlaxeiplon Tou Bakdociou
XWpPOou.
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Abstract

The present study provide an update and comprehensive species list on the marine mollusca fauna of
Crete. The compilation of the available publications revealed a total of 733 species belonging to 5 classes
(Caudofoveata, Polyplacophora, Gastropoda, Bivalvia and Scaphopoda). Most of the species belong to
the class Gastropoda (503), followed by Bivalvia (205), Scaphopoda (12), Polyplacophora (11) and
Caudofoveata (2). 34% of the Mediterranean Malacofauna has been found in Crete so far. From the 733
species, only 16 are invasive aliens; ones that originated outside the Mediterranean Sea and have
established populations. Among the listed species the prosobranch gastropods Ranella olearium,
Monoplex parthenopeus, Monoplex corrugatus, Cabestana cutacea and the opisthobranchs Chelidonura
africana and Aporodoris millegrana are reported for the first time from the Cretan Sea. Major
contribution to the local malacofauna has been done through amateurs collections. Five species are
classified in the IUCN Red list or Barcelona/Bern Convetioned. The present study, even if reveal a high
number of molluscan species in comparison to neighbour areas, higjlights the absence of information
from habitats like the photophilic macroalgae, the coralligenous formations, the seagrass meadows and
the underwater marine caves while other sensitive habitats like the deep sea (circalittoraland bathyal)
are represented by only 2 studies. The absence of the information from this habitats reflects also to the
taxonomic distinctness analysis, which shows that the Cretan marine malacofauna cannot be considered
representative malacofauna of the Mediterranean Sea.

Keywords: Crete, East Mediterranean, Molluscan diversity, Rannelidae, New records.

Introduction

It is well known that the phylum Mollusca constitutes one of the largest and well-studied group of
animals. Approximately, 50.000 marine species have been described so far (Bouchet, 2006) while in the
Mediterranean Sea, the described species are approximately 2000 (Coll et al., 2010, Sabelli & Taviani,
2014). The Mediterranean marine malacofauna is believed tha is the best known malacofauna globally
(QOliveiro 2003). Differences exists between the West and East Mediterranean basin, mainly because of
the research effort that the western-basin-laid countries have set by, the availability of highly expertise
scientist but also the existence of a large number of amateur collectors and local shell clubs (Oliveiro
2003). The history of the Mediterranean malacofauna lays back to 1800 with the first local expeditions
to be held at Sicily by Poli at 1791 and lzmir bay by Forsskal at 1775. Afterthought, numerus studies
have been done, establishing the first checklists of the Mediterranean malacofaunal at local scale
(QOliveiro 2003). The East Mediterranean has been the field of malacofaunal studies for over 2 centuries.
Several naturalists have sail in order to investigate the local biodiversity, among them the molluscs.
Peter Forsskal, Edward Forbes, Charles Jeffreys are some of the naturalists that study the malacofaunal
of the east basin between the 18th and 19th century, describing several new species setting the start
of local checklists (Ozturk et al., 2014). In the entry of 20" century, Paul Maurice Pallary, a French-
Algerian malacologist publish the first checklist for Egypt (Pallary 1913) and for Syria (Pallary, 1929,
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1934). Several of the abovementioned naturalists, during their trips have stopovers around the Aegean
Sea, with their one of their stopover to be the island of Crete. There, they collect material with dredges
and provide the first insights on the local marine malacofauna.

Crete is the largest island of Greece and one of the biggest islands of the Mediterranean, counting more
than 1046 km of coastline including that of the surrounding islands (Alexandrakis, 2014). Crete has an
elongated shape and spans approximately 260 km from east to west, while the vertical axis of the island
varies between 60 and 12 km (in the region close to lerapetra). Crete lies approximately 160 km south
of the Greek mainland, in the eastern part of the Mediterranean basin, a highly oligotrophic region in
terms of both primary productivity and chlorophyll a concentrations (Psarra et al., 2000). The Cretan
Sea, as is geographically defined by FAO (FAO code
23, http://www.marineregions.org/gazetteer.php?p=details&id=48617) comprises a large part of the
South Aegean Sea, and is considered as a separate subsystem of the Eastern Mediterranean due to the
geomorphological, hydrographic and climatic diversities, the high evaporation, and the biodiversity. The
first malacological studies of this region come from Forbes at 1843 (Forbes, 1844), Raulin at 1889 (Raulin
1870), Jeffreys at 1883 (Jeffreys 1883) and Sturany at 1896 (Sturany 1896). Late in 20" century, after
the Second World War, few studies appear like the one from the Calypso expedition (Peres and Picard
1958, Ledoyer 1969) while later at 70’s more studies appear (Vamvakas 1970, Oberling 1970). The
milestone for the Cretan malacofaunal is the study by Koutsoubas and his colleagues (Koutsoubas et al.,
1992) who review the available literature, collect new material, mainly from soft bottom biocoenosis,
around Crete Island (Cretan Sea and Libyan Sea) and provide the first comprehensive checklist of the
Cretan malacofaunal. As a follow-up, more publications appear, providing information for understudied
habitats like the deep sea (Koutsoubas et al., 2000), new species as expansions to the east (Poursanidis
et al., 2011, 2014), marine invasive species (Daskos & Zenetos, 2007), understudied groups like the
opisthobranchia (Crocetta et al., 2015) or information based on thanatocoensis material (Vervaet 2007).
The present study aims at reviewing all available literature related to the Cretan marine malacofauna
(excluding the class Cephalopoda) dating back to 18" century as well as providing information on new
findings in order to create an update regional checklist. It is also aim to answer the hypothesis: Is the
Cretan malacofaunal representative of the regional species pool of the entire Mediterranean Sea?

Materials and Methods

Literature review

The designation of the present work is based on the published data in indexed and grey literature (i.e.
non peer-reviewed, non-indexed papers, PhD thesis, and Project technical reports) as well as on new
material collected from the period 2000 - 2016. Most of the historical journals are still non-indexed, and
malacological works are still published in non-indexed journals as well as in Conference Proceedings.
The database has been designed within the framework of Microsoft Access Database System ver. 2013.
The Access Database system is one of the most common database systems used for offline purposes to
act as an end-to-end solution for data management. Furthermore, it can handle a vast amount of
information and can be easily connected with any available GIS software for the spatial visualization of
its contents, when spatial information associate the data, such as the location of each research project
and the related collected data (substrate, depth, date), as well as in order to create distribution maps
for certain species. In addition, the database scheme and its components can easily be transferred to
other database systems (MySQL, PostegreSQL) for integration or for the design of an online information
system on the regional biodiversity of Crete (webGlIS). Updated taxonomy and nomenclature used
follows WoRMS (Boxshall et al., 2016). As all checklists reflect the taxonomic knowledge in the literature
up to a given cut-off date, the present one reflects the status up to July 2016. For taxa lacking a recent
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taxonomic revision, lists of species names may not be based on sound taxonomy, and inferences may
be erroneous. Up to now, 51 literature sources have been analysed in order to extract the published
information (S1.doc). An area-proportional Venn diagram has been created in order to visualize the
amount of overlap with the Mediterranean molluscan species list (Coll et al.,, 2010) using BioVenn
(Hulsen et al., 2008).

Randomness testing

The taxonomic relatedness of the molluscan diversity from the Cretan Sea was compared to the
Mediterranean molluscan species pool. For this purpose we used the average taxonomic distinctness
(A*) and the variation in taxonomic distinctness (A*) (Clarke & Warwick, 1998, Warwick & Clarke, 2001).
These indices are known to be sample size/sample effort free diversity measures of species taxonomic
relatedness. The average taxonomic distinctness A* measures the taxonomic relationships in a sample.
It uses presence/absence data and calculates the average path length between every pair of species by
using information on their higher classification within a sample. The variation of the taxonomic
distinctness A* assesses the degree to which species are evenly distributed to higher taxonomic
categories. As both indices are independent of the sampling size and effort, they can be considered as
an appropriate means to analyzing datasets that have been collected in different sampling design and
performance methods (Clark and Warwick 2001). Expected distribution funnels were calculated by
simulations derived from randomly constructed subsets of species from Cretan marine malacofauna and
Mediterranean species pool. If the local malacofauna is a random sample from the regional species pool,
the observed A"/ A* are expected to fall into the 95% confindence limits of the simulated funnel.

Additional data

During the period 2000 — 2016, new material have been collected by the first author, as part of his
research interest in the local marine malacofauna. The material come from artisanal fisheries activities,
from trammel nets, from beached material as well as from scientific diving activities. The material has
been examined carefully and stored in the collection of the Natural History Museum of Crete for further
use from any interested scientist.

Results

Updating the references reviewed in the milestone work of Koutsoubas and his colleagues (Koutsoubas
et al., 1992) and examining new publications from 1992 onwards (Appendix), a total number of 735
species has been recorded so far from the Cretan Sea (first half of 2016) (table 1). These are the 34% of
the total Mediterranean marine malacofauna (figure 1). From these, 16 species have been classified as
aliens (IAS) and are marked with asterisk * while 6 species have been recorded for the first time from
Crete and are marked with + in the table 1.

Table 1. The checklist of the marine molluscs of Crete.

Class Family Species

Caudofoveata Chaetodermatidae Falcidens gutturosus (Kowalevsky, 1901)
Prochaetodermatidae Prochaetoderma raduliferum (Kowalevsky, 1901)

Polyplacophora Acanthochitonidae Acanthochitona crinita (Pennant, 1777)
Acanthochitonidae Acanthochitona fascicularis (Linnaeus, 1767)
Callochitonidae Callochiton septemvalvis (Montagu, 1803)
Chitonidae Chiton corallinus (Risso, 1826)
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Gastropoda
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Chitonidae
Ischnochitonidae
Lepidochitonidae
Leptochitonidae
Leptochitonidae
Leptochitonidae
Aclididae
Aclididae
Aclididae
Aclididae
Acteonidae
Acteonidae
Acteonidae
Aeolidiidae
Aglajidae
Aglajidae
Akeridae
Amathinidae
Anabathridae
Anatomidae
Anatomidae
Aplysiidae
Aplysiidae
Aplysiidae
Aplysiidae
Aplysiidae
Aplysiidae
Aplysiidae
Aporrhaidae
Aporrhaidae
Architectonicidae
Atlantidae
Atlantidae
Barleeiidae
Borsoniidae
Borsoniidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae

Chiton olivaceus Spengler, 1797
Ischnochiton rissoi (Payraudeau, 1826)
Lepidochitona caprearum (Scacchi, 1836)
Lepidopleurus cajetanus (Poli, 1791)
Leptochiton cancellatus (Sowerby, 1840)
Leptochiton scabridus (Jeffreys, 1880)
Aclis ascaris (Turton, 1819)

Aclis attenuans Jeffreys, 1883

Aclis minor (Brown, 1827)

Aclis walleri Jeffreys, 1867

Acteon tornatilis (Linnaeus, 1758)
Crenilabium exile (Jeffreys, 1870)
Japonactaeon pusillus (Forbes, 1844)
Spurilla neapolitana (Delle Chiaje, 1841)
Chelidonura africana Pruvot-Fol, 1953 +
Philinopsis depicta (Renier, 1807)

Akera bullata O. F. Mdller, 1776
Clathrella clathrata (Philippi, 1844)
Pisinna glabrata (Megerle von Mihlfeld, 1824)
Anatoma aspera (Philippi, 1844)
Anatoma crispata (Fleming, 1828)
Aplysia dactylomela Rang, 1828 *
Aplysia depilans Gmelin, 1791

Aplysia fasciata Poiret, 1789

Aplysia parvula Morch, 1863 *

Aplysia punctata (Cuvier, 1803)
Bursatella leachii Blainville, 1817 *
Petalifera petalifera (Rang, 1828)
Aporrhais pespelecani (Linnaeus, 1758)
Aporrhais serresianus (Michaud, 1828)
Discotectonica discus (Philippi, 1844)
Atlanta inflata J.E. Gray, 1850

Atlanta peronii Lesueur, 1817

Barleeia unifasciata (Montagu, 1803)
Drilliola emendata (Monterosato, 1872)
Drilliola loprestiana (Calcara, 1841)
Chauvetia affinis (Monterosato, 1889)
Chauvetia brunnea (Donovan, 1804)
Chauvetia candidissima (Philippi, 1836)
Chauvetia ventrosa Nordsieck, 1976
Enginella leucozona (Philippi, 1844)
Euthria cornea (Linnaeus, 1758)

Pisania striata (Gmelin, 1791)

Pollia dorbignyi (Payraudeau, 1826)
Pollia scabra Locard, 1892

Pollia scacchiana (Philippi, 1844)
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Bullidae
Caecidae
Caecidae
Caecidae
Caecidae
Caecidae
Calliostomatidae
Calliostomatidae
Calliostomatidae
Calliostomatidae
Calliotropidae
Calyptraeidae
Calyptraeidae
Capulidae
Cassidae
Cassidae
Cassidae
Cavoliniidae
Cavoliniidae
Cerithiidae
Cerithiidae
Cerithiidae
Cerithiidae
Cerithiidae
Cerithiidae
Cerithiidae
Cerithiidae
Cerithiidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Chilodontidae
Chilodontidae
Chromodorididae
Chromodorididae
Chromodorididae
Chromodorididae
Chromodorididae
Chromodorididae
Cimidae

Cimidae
Cingulopsidae
Cingulopsidae

Bulla striata Bruguiere, 1792

Caecum armoricum de Folin, 1869
Caecum auriculatum de Folin, 1868
Caecum clarkii Carpenter, 1859

Caecum subannulatum de Folin, 1870
Caecum trachea (Montagu, 1803)
Calliostoma conulus (Linnaeus, 1758)
Calliostoma gualterianum (Philippi, 1848)
Calliostoma laugieri (Payraudeau, 1826)
Calliostoma zizyphinum (Linnaeus, 1758)
Putzeysia wiseri (Calcara, 1842)
Calyptraea chinensis (Linnaeus, 1758)
Crepidula unguiformis Lamarck, 1822
Capulus ungaricus (Linnaeus, 1758)
Galeodea echinophora (Linnaeus, 1758)
Semicassis granulata (Born, 1778)
Semicassis saburon (Bruguiére, 1792)
Cavolinia gibbosa (d'Orbigny, 1834)
Cavolinia inflexa (Lesueur, 1813)

Bittium lacteum (Philippi, 1836)

Bittium latreillii (Payraudeau, 1826)
Bittium reticulatum (da Costa, 1778)
Bittium submamillatum (de Rayneval & Ponzi, 1854)
Cerithium caeruleum G. B. Sowerby Il, 1855
Cerithium lividulum Risso, 1826
Cerithium renovatum Monterosato, 1884
Cerithium scabridum Philippi, 1848 *
Cerithium vulgatum Bruguiere, 1792
Cerithiopsis minima (Brusina, 1865)
Cerithiopsis tubercularis (Montagu, 1803)
Dizoniopsis bilineata (Hoernes, 1848)
Dizoniopsis coppolae (Aradas, 1870)
Krachia cylindrata (Jeffreys, 1885)

Seila trilineata (Philippi, 1836)

Danilia otaviana (Cantraine, 1835)

Danilia tinei (Calcara, 1839)

Felimare orsinii (Vérany, 1846)

Felimare picta (Schultz in Philippi, 1836)
Felimare tricolor (Cantraine, 1835)
Felimare villafranca (Risso, 1818)
Felimida britoi (Ortea & Pérez, 1983)
Felimida luteorosea (Rapp, 1827)

Cima cylindrica (Jeffreys, 1856)

Cima minima (Jeffreys, 1858)

Eatonina cossurae (Calcara, 1841)
Eatonina ochroleuca (Brusina, 1869)
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Clathurellidae Comarmondia gracilis (Montagu, 1803)

Cliidae Clio pyramidata Linnaeus, 1767
Colloniidae Homalopoma sanguineum (Linnaeus, 1758)
Columbellidae Amphissa acutecostata (Philippi, 1844)
Columbellidae Columbella rustica (Linnaeus, 1758)
Columbellidae Mitrella gervillii (Payraudeau, 1826)
Columbellidae Mitrella scripta (Linnaeus, 1758)

Conidae Conomurex persicus (Swainson, 1821) *
Conidae Conus ventricosus Gmelin, 1791
Cornirostridae Tomura depressa (Granata-Grillo, 1877)
Costellariidae Vexillum ebenus (Lamarck, 1811)
Costellariidae Vexillum granum (Forbes, 1844)
Costellariidae Vexillum savignyi (Payraudeau, 1826)
Costellariidae Vexillum tricolor (Gmelin, 1791)

Creseidae Creseis clava (Rang, 1828)

Creseidae Creseis virgula (Rang, 1828)

Creseidae Styliola subula (Quoy & Gaimard, 1827)
Cylichnidae Cylichna cylindracea (Pennant, 1777)
Cypraeidae Erosaria spurca (Linnaeus, 1758)
Cystiscidae Gibberula miliaria (Linnaeus, 1758)
Cystiscidae Gibberula philippii (Monterosato, 1878)
Dendrodorididae Dendrodoris grandiflora (Rapp, 1827)
Diaphanidae Diaphana cretica (Forbes, 1844)
Diaphanidae Diaphana globosa (Lovén, 1846)
Diaphanidae Diaphana lactea (Jeffreys, 1877)
Discodoridae Aporodoris millegrana +

Discodorididae Peltodoris atromaculata Bergh, 1880
Discodorididae Tayuva lilacina (Gould, 1852) *

Drilliidae Crassopleura maravignae (Bivona Ant. in Bivona And., 1838)
Ellobiidae Auriculinella bidentata (Montagu, 1808)
Ellobiidae Trimusculus mammillaris (Linnaeus, 1758)
Epitoniidae Cirsotrema cochlea (G. B. Sowerby Il, 1844)
Epitoniidae Epitonium algerianum (Weinkauff, 1866)
Epitoniidae Epitonium celesti (Aradas, 1854)
Epitoniidae Epitonium clathratulum (Kanmacher, 1798)
Epitoniidae Epitonium clathrus (Linnaeus, 1758)
Epitoniidae Epitonium muricatum (Risso, 1826)
Epitoniidae Epitonium pulchellum (Bivona, 1832)
Epitoniidae Epitonium turtonis (Turton, 1819)
Epitoniidae Gyroscala lamellosa (Lamarck, 1822)
Eubranchidae Eubranchus exiguus (Alder & Hancock, 1848)
Eubranchidae Eubranchus farrani (Alder & Hancock, 1844)
Eulimidae Eulima bilineata Alder, 1848

Eulimidae Eulima glabra (da Costa, 1778)

Eulimidae Melanella alba (da Costa, 1778)

Eulimidae Melanella polita (Linnaeus, 1758)
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Eulimidae Melanella spiridioni (Dautzenberg & H. Fischer, 1896)

Eulimidae Nanobalcis nana (Monterosato, 1878)
Eulimidae Parvioris ibizenca (Nordsieck, 1968)

Eulimidae Pelseneeria minor Koehler & Vaney, 1908
Eulimidae Vitreolina antiflexa (Monterosato, 1884)
Eulimidae Vitreolina curva (Monterosato, 1874)

Eulimidae Vitreolina perminima (Jeffreys, 1883)

Eulimidae Vitreolina philippi (de Rayneval & Ponzi, 1854)
Facelinidae Cratena peregrina (Gmelin, 1791)

Facelinidae Facelina bostoniensis (Couthouy, 1838)
Fasciolariidae Aptyxis syracusanus (Linnaeus, 1758)
Fasciolariidae Fusinus dimitrii Buzzurro & Ovalis in Buzzurro & Russo, 2007
Fasciolariidae Fusinus patriciae Russo & Olivieri in Russo, 2013
Fasciolariidae Fusinus pulchellus (Philippi, 1840)

Fasciolariidae Fusinus rostratus (Olivi, 1792)

Fasciolariidae Tarantinaea lignaria (Linnaeus, 1758)

Fionidae Fiona pinnata (Eschscholtz, 1831)

Fissurellidae Diodora gibberula (Lamarck, 1822)

Fissurellidae Diodora graeca (Linnaeus, 1758)

Fissurellidae Emarginula adriatica O. G. Costa, 1830
Fissurellidae Emarginula huzardii Payraudeau, 1826
Fissurellidae Emarginula octaviana Coen, 1939

Fissurellidae Emarginula rosea Bell, 1824

Fissurellidae Emarginula sicula J.E. Gray, 1825

Fissurellidae Fissurella nubecula (Linnaeus, 1758)
Flabellinidae Flabellina affinis (Gmelin, 1791)

Flabellinidae Flabellina pedata (Montagu, 1816)
Gastropteridae Gastropteron rubrum (Rafinesque, 1814)
Haliotidae Haliotis tuberculata Linnaeus, 1758

Haliotidae Haliotis tuberculata lamellosa Lamarck, 1822
Haminoeidae Atys jeffreysi (Weinkauff, 1866)

Haminoeidae Haminoea cyanomarginata Heller & Thompson, 1983 *
Haminoeidae Haminoea hydatis (Linnaeus, 1758)
Haminoeidae Haminoea orteai Talavera, Murillo & Templado, 1987
Haminoeidae Weinkauffia turgidula (Forbes, 1844)
Hancockiidae Hancockia uncinata (Hesse, 1872)

Horaiclavidae Haedropleura septangularis (Montagu, 1803)
Hyalogyrinidae Xenoskenea pellucida (Monterosato, 1874)
Hydrobiidae Hydrobia acuta (Draparnaud, 1805)

Iravadiidae Hyala vitrea (Montagu, 1803)

Janthinidae Janthina janthina (Linnaeus, 1758)

Lepetellidae Lepetella ionica F. Nordsieck, 1973

Lepetellidae Lepetella laterocompressa (de Rayneval & Ponzi, 1854)
Lepetidae Propilidium pertenue Jeffreys, 1882
Limacinidae Heliconoides inflatus (d'Orbigny, 1834)
Limacinidae Limacina trochiformis (d'Orbigny, 1834)
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Littorinidae
Littorinidae
Lottiidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Marginellidae
Marginellidae
Marginellidae
Marginellidae
Mathildidae
Mitridae

Mitromorphidae
Mitromorphidae
Mitromorphidae

Mnestiidae

Murchisonellidae

Murchisonellidae

Muricidae
Muricidae
Muricidae
Muricidae
Muricidae
Muricidae
Muricidae
Muricidae
Muricidae
Muricidae
Muricidae

Echinolittorina punctata (Gmelin, 1791)
Melarhaphe neritoides (Linnaeus, 1758)
Tectura virginea (O. F. Mdller, 1776)

Bela menkhorsti van Aartsen, 1988

Bela nebula (Montagu, 1803)

Bela nuperrima (Tiberi, 1855)

Bela zenetouae (van Aartsen, 1988)
Benthomangelia macra (Watson, 1881)
Mangelia attenuata (Montagu, 1803)
Mangelia barashi (van Aartsen & Fehr-de Wal, 1978)
Mangelia costulata Risso, 1826

Mangelia multilineolata (Deshayes, 1835)
Mangelia paciniana (Calcara, 1839)
Mangelia scabrida Monterosato, 1890
Mangelia secreta (van Aartsen & Fehr-de Wal, 1978)
Mangelia stosiciana Brusina, 1869

Mangelia striolata Risso, 1826

Mangelia taeniata (Deshayes, 1835)
Mangelia tenuicosta (Brugnone, 1862)
Mangelia unifasciata (Deshayes, 1835)
Mangelia vauquelini (Payraudeau, 1826)
Obesotoma laevigata (Dall, 1871)
Sorgenfreispira brachystoma (Philippi, 1844)
Granulina boucheti Gofas, 1992

Granulina clandestina (Brocchi, 1814)
Granulina marginata (Bivona, 1832)
Volvarina mitrella (Risso, 1826)

Mathilda gemmulata Semper, 1865

Mitra cornicula (Linnaeus, 1758)
Mitromorpha columbellaria (Scacchi, 1836)
Mitromorpha crenipicta (Dautzenberg, 1889)
Mitromorpha olivoidea (Cantraine, 1835)
Ventomnestia girardi (Audouin, 1826) *
Ebala nitidissima (Montagu, 1803)

Ebala pointeli (de Folin, 1868)

Bolinus brandaris (Linnaeus, 1758)
Coralliophila brevis (Blainville, 1832)
Coralliophila meyendorffii (Calcara, 1845)
Coralliophila scalaris (Brocchi, 1814)
Dermomurex scalaroides (Blainville, 1829)
Ergalatax junionae Houart, 2008 *

Hadriania craticulata Bucquoy & Dautzenberg, 1882
Hexaplex trunculus (Linnaeus, 1758)
Muricopsis cristata (Brocchi, 1814)
Ocenebra erinaceus (Linnaeus, 1758)
Ocinebrina aciculata (Lamarck, 1822)
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Muricidae
Muricidae
Muricidae
Muricidae
Muricidae
Nassariidae
Nassariidae
Nassariidae
Nassariidae
Nassariidae
Nassariidae
Nassariidae
Nassariidae
Nassariidae
Nassariidae
Nassariidae
Naticidae
Naticidae
Naticidae
Naticidae
Naticidae
Naticidae
Naticidae
Naticidae
Naticidae
Naticidae
Naticidae
Naticidae
Neritidae
Nystiellidae
Omalogyridae
Omalogyridae
Oxynoidae
Oxynoidae
Patellidae
Patellidae
Patellidae
Patellidae
Phasianellidae
Phasianellidae
Phasianellidae
Philinidae
Philinidae
Philinidae
Philinidae
Philinidae

Ocinebrina edwardsii (Payraudeau, 1826)
Pagodula echinata (Kiener, 1840)
Stramonita haemastoma (Linnaeus, 1767)
Trophonopsis muricata (Montagu, 1803)
Typhinellus labiatus (de Cristofori & Jan, 1832)
Nassarius gibbosulus (Linnaeus, 1758)
Nassarius semistriatus (Brocchi, 1814)
Tritia corniculum (Olivi, 1792)

Tritia cuvierii (Payraudeau, 1826)

Tritia grana (Lamarck, 1822)

Tritia incrassata (Strgm, 1768)

Tritia mutabilis (Linnaeus, 1758)

Tritia neritea (Linnaeus, 1758)

Tritia pellucida (Risso, 1826)

Tritia reticulata (Linnaeus, 1758)

Tritia unifasciata (Kiener, 1834)

Euspira catena (da Costa, 1778)

Euspira fusca (Blainville, 1825)

Euspira guilleminii (Payraudeau, 1826)
Euspira intricata (Donovan, 1804)

Euspira macilenta (Philippi, 1844)

Euspira nitida (Donovan, 1804)

Natica multipunctata Blainville, 1825
Naticarius hebraeus (Martyn, 1786)
Naticarius stercusmuscarum (Gmelin, 1791)
Neverita josephinia Risso, 1826
Notocochlis dillwynii (Payraudeau, 1826)
Tectonatica sagraiana (d'Orbigny, 1842)
Smaragdia viridis (Linnaeus, 1758)
Opaliopsis atlantis (Clench & Turner, 1952)
Ammonicera fischeriana (Monterosato, 1869)
Omalogyra atomus (Philippi, 1841)

Lobiger serradifalci (Calcara, 1840)
Oxynoe olivacea Rafinesque, 1814

Patella aspera Roding, 1798

Patella caerulea Linnaeus, 1758

Patella rustica Linnaeus, 1758

Patella ulyssiponensis Gmelin, 1791
Tricolia pullus (Linnaeus, 1758)

Tricolia speciosa (Megerle von Mihlfeld, 1824)
Tricolia tenuis (Michaud, 1829)

Philine catena (Montagu, 1803)

Philine intricata Monterosato, 1884
Philine punctata (J. Adams, 1800)

Philine quadrata (S. Wood, 1839)

Philine quadripartita Ascanius, 1772
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Philinidae Philine vestita (Philippi, 1840)

Piseinotecidae Piseinotecus gabinierei (Vicente, 1975)
Plakobranchidae Elysia gordanae Thompson & Jaklin, 1988
Plakobranchidae Elysia timida (Risso, 1818)
Plakobranchidae Elysia viridis (Montagu, 1804)
Plakobranchidae Thuridilla hopei (Vérany, 1853)
Planaxidae Fossarus ambiguus (Linnaeus, 1758)
Pleurobranchaeidae Pleurobranchaea meckeli (Blainville, 1825)
Pleurobranchidae Berthella ocellata (Delle Chiaje, 1830)
Pleurobranchidae Pleurobranchus testudinarius Cantraine, 1835
Polyceridae Kaloplocamus ramosus (Cantraine, 1835)
Potamididae Pirenella conica (Blainville, 1829)
Proctonotidae Janolus cristatus (Delle Chiaje, 1841)
Pseudococculinidae Copulabyssia corrugata (Jeffreys, 1883)
Pterotracheidae Firoloida desmarestia Lesueur, 1817
Pyramidellidae Auristomia erjaveciana (Brusina, 1869)
Pyramidellidae Brachystomia scalaris (MacGillivray, 1843)
Pyramidellidae Careliopsis modesta (de Folin, 1870)
Pyramidellidae Doliella nitens (Jeffreys, 1870)
Pyramidellidae Eulimella scillae (Scacchi, 1835)
Pyramidellidae Euparthenia bulinea (Lowe, 1841)
Pyramidellidae Folinella excavata (Phillippi, 1836)
Pyramidellidae Kejdonia cachiai (Mifsud, 1998)
Pyramidellidae Megastomia conoidea (Brocchi, 1814)
Pyramidellidae Odostomella doliolum (Philippi, 1844)
Pyramidellidae Odostomia acuta Jeffreys, 1848
Pyramidellidae Odostomia clavulina P. Fischer, 1877
Pyramidellidae Odostomia conspicua Alder, 1850
Pyramidellidae Odostomia kromi van Aartsen, Menkhorst & Gittenberger, 1984
Pyramidellidae Odostomia lukisii Jeffreys, 1859
Pyramidellidae Odostomia plicata (Montagu, 1803)
Pyramidellidae Odostomia turriculata Monterosato, 1869
Pyramidellidae Odostomia unidentata (Montagu, 1803)
Pyramidellidae Ondina diaphana (Jeffreys, 1848)
Pyramidellidae Ondina obliqua (Alder, 1844)
Pyramidellidae Ondina vitrea (Brusina, 1866)
Pyramidellidae Ondina warreni (Thompson, 1845)
Pyramidellidae Parthenina alesii Micali, Nofroni & Perna, 2012
Pyramidellidae Parthenina emaciata (Brusina, 1866)
Pyramidellidae Parthenina flexuosa (Monterosato, 1874)
Pyramidellidae Parthenina indistincta (Montagu, 1808)
Pyramidellidae Parthenina interstincta (J. Adams, 1797)
Pyramidellidae Parthenina monozona (Brusina, 1869)
Pyramidellidae Parthenina suturalis (Philippi, 1844)
Pyramidellidae Parthenina terebellum (Philippi, 1844)
Pyramidellidae Pyrgiscus rufus (Philippi, 1836)
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Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Ranellidae
Ranellidae
Ranellidae
Ranellidae
Ranellidae
Ranellidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Retusidae
Retusidae
Retusidae
Retusidae
Retusidae
Retusidae
Rhizoridae
Ringiculidae
Ringiculidae
Rissoellidae
Rissoellidae
Rissoidae

Pyrgostylus striatulus (Linnaeus, 1758)
Spiralinella incerta (Milaschewich, 1916)
Spiralinella spiralis (Montagu, 1803)
Styloptygma aciculina (Souverbie, 1865)
Tiberia minuscula (Monterosato, 1880)
Tibersyrnola unifasciata (Forbes, 1844)
Trabecula jeffreysiana Monterosato, 1884
Tragula fenestrata (Jeffreys, 1848)

Turbonilla amoena (Monterosato, 1878)

Turbonilla gradata Bucquoy, Dautzenberg & Dollfus, 1883

Turbonilla hamata Nordsieck, 1972
Turbonilla jeffreysii (Jeffreys, 1848)
Turbonilla pusilla (Philippi, 1844)
Cabestana cutacea +

Charonia lampas (Linnaeus, 1758)
Charonia variegata (Lamarck, 1816)
Monoplex corrugatus +

Monoplex parthenopeus +

Ranella olearium +

Clathromangelia granum (Philippi, 1844)
Clathromangelia loiselieri Oberling, 1970
Gymnobela subaraneosa (Dautzenberg & Fischer, 1896)

Pleurotomella eurybrocha (Dautzenberg & Fischer, 1896)

Raphitoma bofilliana (Sulliotti, 1889)
Raphitoma concinna (Scacchi, 1836)
Raphitoma cordieri (Payraudeau, 1826)
Raphitoma laviae (Philippi, 1844)
Raphitoma leufroyi (Michaud, 1828)
Raphitoma linearis (Montagu, 1803)
Raphitoma philberti (Michaud, 1829)
Raphitoma pseudohystrix (Sykes, 1906)
Raphitoma purpurea (Montagu, 1803)
Teretia teres (Reeve, 1844)
Xanthodaphne dalmasi (Dautzenberg & Fischer, 1897)
Retusa leptoeneilema (Brusina, 1866)
Retusa mammillata (Philippi, 1836)
Retusa minutissima (Monterosato, 1878)
Retusa parvula (Jeffreys, 1883)

Retusa truncatula (Bruguiére, 1792)
Retusa umbilicata (Montagu, 1803)
Volvulella acuminata (Bruguiere, 1792)
Ringicula auriculata (Ménard de la Groye, 1811)
Ringicula conformis Monterosato, 1877
Rissoella diaphana (Alder, 1848)
Rissoella inflata (Monterosato, 1880)
Alvania amatii Oliverio, 1986
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Rissoidae Alvania aspera (Philippi, 1844)

Rissoidae Alvania beanii (Hanley in Thorpe, 1844)
Rissoidae Alvania cancellata (da Costa, 1778)

Rissoidae Alvania cimex (Linnaeus, 1758)

Rissoidae Alvania cimicoides (Forbes, 1844)

Rissoidae Alvania colossophilus Oberling, 1970
Rissoidae Alvania discors (Allan, 1818)

Rissoidae Alvania lactea (Michaud, 1830)

Rissoidae Alvania lineata Risso, 1826

Rissoidae Alvania pagodula (Bucquoy, Dautzenberg & Dollfus, 1884)
Rissoidae Alvania punctura (Montagu, 1803)

Rissoidae Alvania rudis (Philippi, 1844)

Rissoidae Alvania scabra (Philippi, 1844)

Rissoidae Alvania subcrenulata (Bucquoy, Dautzenberg & Dollfus, 1884)
Rissoidae Alvania zetlandica (Montagu, 1815)

Rissoidae Benthonella tenella (Jeffreys, 1869)

Rissoidae Crisilla chiarellii (Cecalupo & Quadri, 1995)
Rissoidae Crisilla semistriata (Montagu, 1808)

Rissoidae Manzonia crassa (Kanmacher, 1798)
Rissoidae Obtusella intersecta (S. Wood, 1857)
Rissoidae Obtusella macilenta (Monterosato, 1880)
Rissoidae Pusillina inconspicua (Alder, 1844)

Rissoidae Pusillina lineolata (Michaud, 1830)

Rissoidae Pusillina marginata (Michaud, 1830)
Rissoidae Pusillina munda (Monterosato, 1884)
Rissoidae Pusillina philippi (Aradas & Maggiore, 1844)
Rissoidae Pusillina radiata (Philippi, 1836)

Rissoidae Rissoa auriformis Pallary, 1904

Rissoidae Rissoa auriscalpium (Linnaeus, 1758)
Rissoidae Rissoa guerinii Récluz, 1843

Rissoidae Rissoa monodonta Philippi, 1836

Rissoidae Rissoa multicincta Smriglio & Mariottini, 1995
Rissoidae Rissoa rodhensis Verduin, 1985

Rissoidae Rissoa scurra (Monterosato, 1917)

Rissoidae Rissoa similis Scacchi, 1836

Rissoidae Rissoa variabilis (Megerle von Mihlfeld, 1824)
Rissoidae Rissoa ventricosa Desmarest, 1814

Rissoidae Rissoa violacea Desmarest, 1814

Rissoidae Setia amabilis (Locard, 1886)

Rissoidae Setia ambigua (Brugnone, 1873)

Rissoidae Setia antipolitana (van der Linden & W. M. Wagner, 1987)
Rissoidae Setia maculata (Monterosato, 1869)
Rissoidae Setia pulcherrima (Jeffreys, 1848)

Rissoidae Setia scillae (Aradas & Benoit, 1876)
Rissoidae Setia turriculata Monterosato, 1884
Rissoinidae Rissoina bruguieri (Payraudeau, 1826)
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Rissoinidae
Scaphandridae
Scaphandridae
Scaphandridae
Scaphandridae
Scaphandridae
Scissurellidae
Scissurellidae
Scyllaeidae
Seguenzioidea
Skeneidae
Skeneidae
Skeneidae
Skeneidae
Tethydidae
Tethydidae
Tjaernoeiidae
Tofanellidae
Tonnidae
Tornidae
Triphoridae
Triphoridae
Triphoridae
Triphoridae
Triviidae
Triviidae
Triviidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae

Rissoina reticulata (Sowerby I, 1833)
Cylichnium africanum (Locard, 1897)
Roxania pinguicula (Seguenza, 1880)
Roxania utriculus (Brocchi, 1814)
Scaphander lignarius (Linnaeus, 1758)
Scaphander punctostriatus (Mighels & Adams, 1842)
Scissurella costata d'Orbigny, 1824
Sinezona cingulata (O. G. Costa, 1861)
Scyllaea pelagica Linnaeus, 1758
Akritogyra conspicua (Monterosato, 1880)
Dikoleps cutleriana (Clark, 1849)

Dikoleps nitens (Philippi, 1844)
Skeneoides exilissima (Philippi, 1844)
Skeneoides jeffreysii (Monterosato, 1872)
Melibe viridis (Kelaart, 1858) *

Tethys fimbria Linnaeus, 1767

Tjaernoeia exquisita (Jeffreys, 1883)
Graphis albida (Kanmacher, 1798)

Tonna galea (Linnaeus, 1758)

Tornus subcarinatus (Montagu, 1803)
Cheirodonta pallescens (Jeffreys, 1867)
Metaxia metaxa (Delle Chiaje, 1828)
Monophorus erythrosoma (Bouchet & Guillemot, 1978)
Monophorus perversus (Linnaeus, 1758)
Erato voluta (Montagu, 1803)

Trivia mediterranea (Risso, 1826)

Trivia monacha (da Costa, 1778)
Clanculus corallinus (Gmelin, 1791)
Clanculus cruciatus (Linnaeus, 1758)
Clanculus jussieui (Payraudeau, 1826)
Clanculus miniatus (Anton, 1838)

Gibbula adansonii (Payraudeau, 1826)
Gibbula adriatica (Philippi, 1844)

Gibbula ardens (Salis Marschlins, 1793)
Gibbula divaricata (Linnaeus, 1758)
Gibbula fanulum (Gmelin, 1791)

Gibbula guttadauri (Philippi, 1836)
Gibbula magus (Linnaeus, 1758)

Gibbula philberti (Récluz, 1843)

Gibbula racketti (Payraudeau, 1826)
Gibbula rarilineata (Michaud, 1829)
Gibbula spratti (Forbes, 1844)

Gibbula turbinoides (Deshayes, 1835)
Gibbula umbilicaris (Linnaeus, 1758)
Gibbula umbilicaris nebulosa (Philippi, 1848)
Gibbula varia (Linnaeus, 1758)
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Bivalvia
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Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Trochidae
Truncatellidae
Turbinidae
Turritellidae
Turritellidae
Turritellidae
Turritellidae
Tylodinidae
Umbraculidae
Vanikoridae
Vanikoridae
Velutinidae
Vermetidae
Vermetidae
Vermetidae
Vermetidae
Vermetidae
Volvatellidae
Anomiidae
Anomiidae
Arcidae
Arcidae
Arcidae
Arcidae
Arcidae
Arcidae
Arcidae
Arcidae
Astartidae
Astartidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae

Jujubinus exasperatus (Pennant, 1777)
Jujubinus gravinae (Dautzenberg, 1881)
Jujubinus karpathoensis Nordsieck, 1973
Jujubinus montagui (Wood, 1828)
Jujubinus striatus (Linnaeus, 1758)

Phorcus richardi (Payraudeau, 1826)
Phorcus turbinatus (Born, 1778)

Trochus erithreus Brocchi, 1821 *
Truncatella subcylindrica (Linnaeus, 1767)
Bolma rugosa (Linnaeus, 1767)

Turritella communis Risso, 1826

Turritella terebra (Linnaeus, 1758)
Turritella triplicata (Brocchi, 1814)
Turritella turbona Monterosato, 1877
Tylodina perversa (Gmelin, 1791)
Umbraculum umbraculum (Lightfoot, 1786)
Megalomphalus azoneus (Brusina, 1865)
Megalomphalus disciformis (Granata-Grillo, 1877)
Lamellaria perspicua (Linnaeus, 1758)
Dendropoma cristatum (Biondi, 1859)
Petaloconchus glomeratus (Linnaeus, 1758)
Thylacodes arenarius (Linnaeus, 1758)
Thylaeodus semisurrectus (Bivona-Bernardi, 1832)
Vermetus triquetrus Bivona-Bernardi, 1832
Ascobulla fragilis (Jeffreys, 1856)

Anomia ephippium Linnaeus, 1758

Monia patelliformis (Linnaeus, 1761)

Acar clathrata (Defrance, 1816)

Anadara corbuloides (Monterosato, 1878)
Arca noae Linnaeus, 1758

Arca tetragona Poli, 1795

Asperarca nodulosa (O. F. Muller, 1776)
Barbatia barbata (Linnaeus, 1758)
Bathyarca pectunculoides (Scacchi, 1835)
Bathyarca philippiana (Nyst, 1848)

Digitaria digitaria (Linnaeus, 1758)

Gonilia calliglypta (Dall, 1903)
Acanthocardia aculeata (Linnaeus, 1758)
Acanthocardia echinata (Linnaeus, 1758)
Acanthocardia paucicostata (G. B. Sowerby Il, 1834)
Acanthocardia spinosa (Lightfoot, 1786)
Acanthocardia tuberculata (Linnaeus, 1758)
Cerastoderma edule (Linnaeus, 1758)
Laevicardium oblongum (Gmelin, 1791)
Papillicardium papillosum (Poli, 1791)
Parvicardium exiguum (Gmelin, 1791)
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Cardiidae Parvicardium minimum (Philippi, 1836)

Cardiidae Parvicardium pinnulatum (Conrad, 1831)
Cardiidae Parvicardium scabrum (Philippi, 1844)
Cardiidae Parvicardium scriptum (Bucquoy, Dautzenberg & Dollfus, 1892)
Carditidae Cardita calyculata (Linnaeus, 1758)
Carditidae Cardites antiquatus (Linnaeus, 1758)
Carditidae Centrocardita aculeata (Poli, 1795)
Carditidae Glans trapezia (Linnaeus, 1767)
Chamidae Chama gryphoides Linnaeus, 1758
Chamidae Pseudochama gryphina (Lamarck, 1819)
Corbulidae Corbula gibba (Olivi, 1792)

Corbulidae Lentidium mediterraneum (O. G. Costa, 1830)
Cuspidariidae Cardiomya costellata (Deshayes, 1835)
Cuspidariidae Cuspidaria cuspidata (Olivi, 1792)
Cuspidariidae Cuspidaria rostrata (Spengler, 1793)
Cuspidariidae Tropidomya abbreviata (Forbes, 1843)
Donacidae Donax semistriatus Poli, 1795
Donacidae Donax trunculus Linnaeus, 1758
Donacidae Donax variegatus (Gmelin, 1791)
Galeommatidae Galeomma turtoni Turton, 1825
Gastrochaenidae Rocellaria dubia (Pennant, 1777)
Glossidae Glossus humanus Poli, 1795
Glycymerididae Glycymeris glycymeris (Linnaeus, 1758)
Glycymerididae Glycymeris nummaria (Linnaeus, 1758)
Glycymerididae Glycymeris pilosa (Linnaeus, 1767)
Hiatellidae Hiatella arctica (Linnaeus, 1767)
Hiatellidae Hiatella rugosa (Linnaeus, 1767)
Kelliellidae Kelliella miliaris (Philippi, 1844)
Kelliidae Bornia sebetia (O. G. Costa, 1830)
Kelliidae Kellia suborbicularis (Montagu, 1803)
Lasaeidae Hemilepton nitidum (Turton, 1822)
Lasaeidae Scacchia oblonga (Philippi, 1836)
Limidae Lima lima (Linnaeus, 1758)

Limidae Limaria hians (Gmelin, 1791)

Limidae Limatula gwyni (Sykes, 1903)

Limidae Limatula subauriculata (Montagu, 1808)
Limidae Limatula subovata (Monterosato, 1875)
Limidae Limea crassa (Forbes, 1844)

Lucinidae Ctena decussata (O. G. Costa, 1829)
Lucinidae Loripes orbiculatus Poli, 1791

Lucinidae Loripinus fragilis (Philippi, 1836)
Lucinidae Lucinella divaricata (Linnaeus, 1758)
Lucinidae Megaxinus unguiculinus Pallary, 1904
Lucinidae Myrtea spinifera (Montagu, 1803)
Lyonsiellidae Allogramma formosa (Jeffreys, 1882)
Lyonsiellidae Policordia gemma (A. E. Verrill, 1880)
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Lyonsiidae Lyonsia norwegica (Gmelin, 1791)

Mactridae Mactra stultorum (Linnaeus, 1758)
Mactridae Spisula subtruncata (da Costa, 1778)
Malletiidae Malletia obtusa (Sars G. 0., 1872)
Mesodesmatidae Donacilla cornea (Poli, 1791)
Montacutidae Kurtiella bidentata (Montagu, 1803)
Montacutidae Montacuta substriata (Montagu, 1808)
Montacutidae Tellimya ferruginosa (Montagu, 1808)
Myidae Sphenia binghami Turton, 1822
Mytilidae Brachidontes pharaonis (P. Fischer, 1870) *
Mytilidae Dacrydium hyalinum (Monterosato, 1875)
Mytilidae Dacrydium vitreum (Mgller, 1842)
Mytilidae Gibbomodiola adriatica (Lamarck, 1819)
Mytilidae Idas argenteus Jeffreys, 1876

Mytilidae Lithophaga lithophaga (Linnaeus, 1758)
Mytilidae Modiolula phaseolina (Philippi, 1844)
Mytilidae Modiolus barbatus (Linnaeus, 1758)
Mytilidae Musculus costulatus (Risso, 1826)
Mytilidae Musculus discors (Linnaeus, 1767)
Mytilidae Musculus subpictus (Cantraine, 1835)
Mytilidae Mytilaster minimus (Poli, 1795)
Mytilidae Septifer cumingii Récluz, 1848 *
Neoleptonidae Neolepton sulcatulum (Jeffreys, 1859)
Noetiidae Striarca lactea (Linnaeus, 1758)
Nuculanidae Lembulus pella (Linnaeus, 1767)
Nuculanidae Saccella commutata (Philippi, 1844)
Nuculidae Ennucula aegeensis (Forbes, 1844)
Nuculidae Ennucula corbuloides (Seguenza, 1877)
Nuculidae Ennucula tenuis (Montagu, 1808)
Nuculidae Nucula hanleyi Winckworth, 1931
Nuculidae Nucula nitidosa Winckworth, 1930
Nuculidae Nucula nucleus (Linnaeus, 1758)
Nuculidae Nucula sulcata Bronn, 1831

Nuculidae Nucula turgida Gould, 1846

Ostreidae Dendostrea cf. folium (Linnaeus, 1758) *
Pandoridae Pandora inaequivalvis (Linnaeus, 1758)
Pandoridae Pandora pinna (Montagu, 1803)
Pectinidae Aequipecten opercularis (Linnaeus, 1758)
Pectinidae Delectopecten vitreus (Gmelin, 1791)
Pectinidae Flexopecten flexuosus (Poli, 1795)
Pectinidae Flexopecten glaber (Linnaeus, 1758)
Pectinidae Flexopecten hyalinus (Poli, 1795)
Pectinidae Mimachlamys varia (Linnaeus, 1758)
Pectinidae Palliolum incomparabile (Risso, 1826)
Pectinidae Pecten jacobaeus (Linnaeus, 1758)
Pectinidae Pseudamussium peslutrae (Linnaeus, 1771)
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Pectinidae
Pharidae
Pharidae
Pharidae
Pinnidae
Pinnidae
Poromyidae
Poromyidae
Propeamussiidae
Propeamussiidae
Propeamussiidae
Psammobiidae
Psammobiidae
Psammobiidae
Psammobiidae
Pteriidae
Semelidae
Semelidae
Semelidae
Semelidae
Semelidae
Solecurtidae
Solecurtidae
Solemyidae
Spondylidae
Spondylidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Thraciidae
Thraciidae
Thraciidae
Thraciidae
Thyasiridae
Thyasiridae
Thyasiridae
Thyasiridae

Talochlamys multistriata (Poli, 1795)
Ensis minor (Chenu, 1843)

Phaxas adriaticus (Coen, 1933)

Phaxas pellucidus (Pennant, 1777)
Atrina pectinata (Linnaeus, 1767)

Pinna nobilis Linnaeus, 1758

Cetomya neaeroides (Seguenza, 1877)
Poromya granulata (Nyst & Westendorp, 1839)
Cyclopecten hoskynsi (Forbes, 1844)
Parvamussium fenestratum (Forbes, 1844)
Similipecten similis (Laskey, 1811)

Gari costulata (Turton, 1822)

Gari depressa (Pennant, 1777)

Gari fervensis (Gmelin, 1791)

Gari tellinella (Lamarck, 1818)

Pinctada imbricata radiata (Leach, 1814) *
Abra alba (W. Wood, 1802)

Abra longicallus (Scacchi, 1835)

Abra nitida (O. F. Mdller, 1776)

Abra prismatica (Montagu, 1808)
Scrobicularia cottardii (Payraudeau, 1826)
Azorinus chamasolen (da Costa, 1778)
Solecurtus scopula (Turton, 1822)
Solemya togata (Poli, 1791)

Spondylus gaederopus Linnaeus, 1758
Spondylus gussonii O. G. Costa, 1830
Arcopagia crassa (Pennant, 1777)
Arcopella balaustina (Linnaeus, 1758)
Asbjornsenia pygmaea (Lovén, 1846)
Atlantella pulchella (Lamarck, 1818)
Bosemprella incarnata (Linnaeus, 1758)
Fabulina fabula (Gmelin, 1791)
Macomangulus tenuis (da Costa, 1778)
Moerella donacina (Linnaeus, 1758)
Oudardia compressa (Brocchi, 1814)
Peronaea planata (Linnaeus, 1758)
Peronidia albicans (Gmelin, 1791)
Serratina serrata (Brocchi, 1814)

Thracia convexa (W. Wood, 1815)
Thracia corbuloidea Blainville, 1827
Thracia phaseolina (Lamarck, 1818)
Thracia pubescens (Pulteney, 1799)
Axinulus croulinensis (Jeffreys, 1847)
Leptaxinus Verrill & Bush, 1898
Mendicula ferruginosa (Forbes, 1844)
Mendicula oblonga (Monterosato, 1880)
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Scaphopoda
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Thyasiridae
Thyasiridae
Thyasiridae
Ungulinidae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Verticordiidae
Xylophagidae
Yoldiidae
Yoldiidae
Dentaliidae
Dentaliidae
Dentaliidae
Dentaliidae
Dentaliidae
Dentaliidae
Entalinidae
Fustiariidae
Gadilidae
Gadilidae
Gadilidae

Parathyasira granulosa (Monterosato, 1874)
Thyasira flexuosa (Montagu, 1803)
Thyasira gouldi (Philippi, 1845)
Diplodonta rotundata (Montagu, 1803)
Callista chione (Linnaeus, 1758)
Chamelea gallina (Linnaeus, 1758)
Clausinella fasciata (da Costa, 1778)
Clementia papyracea (Gmelin, 1791) *
Dosinia lupinus (Linnaeus, 1758)
Gouldia minima (Montagu, 1803)

Irus irus (Linnaeus, 1758)

Lajonkairia lajonkairii (Payraudeau, 1826)
Pitar rudis (Poli, 1795)

Polititapes aureus (Gmelin, 1791)
Ruditapes decussatus (Linnaeus, 1758)
Timoclea ovata (Pennant, 1777)
Turtonia minuta (Fabricius, 1780)
Venerupis geographica (Gmelin, 1791)
Venus casina Linnaeus, 1758

Venus verrucosa Linnaeus, 1758
Mytilimeria compressa Locard, 1898
Xylophaga dorsalis (Turton, 1819)
Yoldiella frigida (Torell, 1859)

Yoldiella wareni La Perna, 2004

Antalis agilis (M. Sars in G.O. Sars, 1872)
Antalis ariannae Caprotti, 2015

Antalis dentalis (Linnaeus, 1758)

Antalis inaequicostata (Dautzenberg, 1891)
Antalis rossati (Caprotti, 1966)

Antalis vulgaris (da Costa, 1778)
Entalina tetragona (Brocchi, 1814)
Fustiaria rubescens (Deshayes, 1825)
Cadulus jeffreysi (Monterosato, 1875)
Cadulus subfusiformis (M. Sars, 1865)
Dischides politus (S. Wood, 1842)
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Figure 1. The Venn diagram providing information on the percentage of the Cretan malacofauna in
comparison to the Mediterraean.

Figure 2 present the number of species per class that have been found around Crete island. In Figure 2,
the total number of the recorder species per class in the Mediterranean Sea after Coll et al. (Coll et al,,
2010) is provided for comparisons.
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Figure 2. The number of species per class, as these have been found in the Cretan Sea.

From the table 1, the prosobranch gastropods Ranella olearium, Monoplex parthenopeus, Monoplex
corrugatus, Cabestana cutacea and the opisthobranchs Chelidonura africana and Aporodoris millegrana
are reported for the first time from the Cretan Sea. The first 4 species belong to the family Ranellidae.
Ranella olearium is a deep sea species, inhabiting soft substrates. It is usually collected by trammel nets
in Crete and is sold by the fishermen instead of returning to the sea, something that potential can cause
a decline to local populations. Monoplex parthenopeus, Monoplex corrugatus, Cabestana cutacea are
considered as rare species in the Mediterranean Sea (Donnedu et al., 2013). In Crete, they have been
collected by artisanal fisheries activities and from trammel nets from waters of 60-70 meters depth with
mud-clay bottoms. Monoplex parthenopeus once, has been also found at 15 depth on rocky substrates
close to Agia Pelagia (figure 3).
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Figure 3. Frontal view of Monoplex parthenopeus with live animal and intact periostracum

Chelidonura africana and Aporodoris millegrana are two opisthobranchs that recently have been found
in Crete in 2016. The first one has been observed in Souda bay, in March crawling on soft substrate
(silt/clay) at the depth of 45 meters during a scientific diving activity exploring shipwreck biodiversity.
Aporodoris millegrana has been found during snorkelling activity in the city front of Heraklion in January,
close to the Natural History Museum exhibition. The latter is stored in 96 % alcohol at the museum
collection for further investigation as the family Dendrodorididae is species complex and material is
difficult to be found. From the analysed literature, no information on the molluscan diversity from
habitats like the photophilic macroalgae, the coralligenous bioconcretions, the seagrass meadows or
the marine caves is available from Crete while few information is available from the deep sea habitats
(Koutsoubas 2000, Jansen 1989). The majority of the species mentioned in the literature come from
studies on the soft bottoms at the infralittoral zone or studding thanatocoenosis from beached material
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from areas that mixed bottoms exists. The taxonomic distinctness analysis shows that both A+ and A+

marginally fall out of the calculated funnels (figure 5 & 6).
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Figures 5 & 6. The 95% confidence interval funnels, as calculated for the taxonomic distinctness
indicesfunnels for the: (a) A+, and (b) A+; the expected funnel limits have been calculated based on the
Mediterranean malacofaunal inventory. Superimposed, are taxonomic distinctness values calculated for
Crete. Expected average is indicated by the dotted line in the middle of the funnel.

Few species that have been reported by previous works have been excluded from the present checklist

mainly due to the fact that these species are considered as fossils (table 2).

Table 2. Species previously mentioned from Crete but excluded from the present checklist being

incorrect information.

Class
Gastropoda
Gastropoda
Scafopoda
Gastropoda

Manuscript

Species

Pleurotoma clathrata
Pleurotoma costata
Siphodentalium lofotense
Utriculus globosis

Source

Jeffreys 1883
Jeffreys 1883
Jeffreys 1883
Jeffreys 1883

Remarks
FOSSIL
FOSSIL
FOSSIL
FOSSIL
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Gastropoda Zebinella decussata Jeffreys 1883 FOSSIL

Gastropoda Cypraeolina clandestina Jannsen 1989 FOSSIL
Bivalvia Spondylus aculeatus Raulin 1870 FOSSIL
Bivalvia Ostrea plicata Raulin 1870 FOSSIL

It is not unusual for material from thanatocoenosis coming from deep or low circulation waters to be
confused with recently dead. Experts only can distinguish them and the availability of local material from
Natural History Museums or from amateur’s collections for intercomparisons is a very important aspect
of the marine malacology.

Discussion

The present study almost triple the recorded mollusca species from the Cretan Sea. The milestone of
1992 provide a check list of 233 species, while the present one a check list of 735 species. This is an
expected situation as after 25 years, several relevant publications come out while studies focused on
the malacofauna biodiversity of Crete have been done, mainly for specific group of molluscs (Crocetta
et al., 2015) or by amateur collectors (Vaervet 2007, Simons 2015). As such, all these works reveal a vast
new number of information highlighting the hidden marine molluscan diversity of Crete. Comparisons
with the available data from the Greek Aegean (Polyplacofora: Koukouras et al., 2004, Gastropoda:
Koutsoubas et al., 1993 Koutsoubas et al., 1997) the number of species reported from Crete are quite
high. 11 species of Polyplacofora out of 14 and 503 species of Gastropoda in comparison to the 416
from the Aegean Sea. For the Bivalvia, the milestone work of A. Zenetos (Zenetos 1996) provide a
number of 300 bivalves from Greece while our study a number of 205 species. Looking into the numbers
and trying to make a comparison with the Turkish malacofauna — this from the Turkish Aegean part
(review by Ozturk et al.,, 2014) we can see that the numbers are similar. From this region, 531
Gastropoda, 219 Bivalvia, 10 Scaphopoda, 17 Polyplacofora and 1 Caudofoveata have been reported
recently. Looking to the known Mediterranean marine malacofauna (Coll et al., 2010) the recorder
number of species is not low. Almost half of the Polyplacophora and Bivalvia are reported from Crete,
almost all Scaphopoda (14 out of 14) and the 30% of the known Gastropoda. 2 out of 9 Caudofoveata
are mentioned from Crete, indicating that targeted research is needed for some groups. Interesting is
the absence of aplacofora from the region, something that has been mentioned also from other areas
of the East Mediterranean like Turkey or Cyprus (Ozturk et al., 2014).

Even if such comparisons can be criticized as the studies that are used for comparisons refer to previous
decades, the information that is extracted lead us to understand that the molluscan diversity of Crete
is quite high in terms of number of species, despite the oligotrophic characterization that the Easter
Mediterranean basin has (Psarra et al., 2000). The information coming from the 18" and 19" century is
quite scattered in time with only 4 studies to provide relevant information (figure 7). After that, a quite
large gap exist with new studies to start at 1958 by the pioneers of the Mediterranean benthos during
the Calypso expedition (Peres & Picard 1958). The golden period for the Cretan malacofauna start at
1980 with the material by Sumner (Sumner 1981) and Dimitrakis (1987), two amateur collectors. As a
follow up, the milestone work of Koutsoubas and his colleagues (Koutsoubas et al., 1992) provide the
first regional species list.
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Figure 7. Number of reported species according to the year of publication.

After 1992, several new publications appear, especially during the decade of 2000 highlighting the
necessity of focused studies on the molluscan diversity, ecology and seasonal dynamics in the region.
As such, is the case of the work by Crocetta and his colleagues (Crocetta et al., 2015) who review and
provide the regional checklist of the Opisthobranchia of Crete along with a list of the material which is
deposited at the wet collection of the Natural History Museum of Crete. This work is the result of several
field campaigns by the second author focused on the reveal of the opisthobranchia fauna of Crete. Also,
on the collection of fresh material and the storage with proper scientific means (pure alcohol suitable
for molecular analysis, controlled storage conditions, voucher codes) and availability in the official
collection of the Natural History Museum of Crete in the East Mediterranean for use from any
interested. This a continuous activity as Natural History Museum collections are important archives of
the regional natural history and arc for the future. Unfortunately, this is not the situation for material
collected during research activities from other research bodies of Crete. Special focus has been on the
investigation of the marine Invasive Alien Species (IAS) that occur in Crete. Crete is situated in the
margins of the Levantine basin and potentially could be a stepping stone for a western distribution of
IAS. During a COST mission by Fabio Crocetta (Crocetta 2015) accompanied by the first author, a total
number of 16 alien molluscs has been catalogued after the investigation of 36 coastal locations around
Crete (figure 8). No new species has been found so far from what has been published except from one
bivalve (Clementia papyracea) for which, material has been collected from two locations back in 1985
(Crocetta et al., 2016). From this mission what has come out is the abundance of 3 bivalves (Pinctada
imbricata radiata, Dendostrea cf. folium and Septifer cumingii) and 1 gastropod (Conomurex persicus)
almost on any coastal habitat that has been investigated (figure 6). Interesting is the fact that the
bivalves, even if exists on natural habitats, when shallow artificial substrates exists, the abundance on
them are higher that on the natural. Also, when enclosed areas exist, like Elounda gulf, high popoulation
density exist (figure 9).The opposite situation is for the gastropod who prefer soft bottoms and waters
of 5 meters and deeper.
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Figure 9. Pinctada imbricata radiata from Elounda bay.

From 1844 to day, almost no quantitative work has been done in order to investigate the molluscan
diversity from habitats like the photophilic macroalgae, the coralligenous formations, seagrass
meadows or the underwater caves. Some of the studies provide qualitative information related to some
species from precoralligenous or coralligenous habitats (Ledoyer 1969) but in principles, no study has
been up to day. For the molluscan diversity of the photophilic macroalgae, recently (2007) the NaGISA
initiative has been established in the Mediterranean Sea and the photophilic macroalgae is the habitat
that will be investigated under a specific protocol. For the coralligenous formations, this habitat in Crete
exist, but deeper than usuall. In the Western Mediterranean coralligenous formations start from 15
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meters while in Crete this could reach depths of 35-40 m for solid and concrete coralligenous. This is
caused by the clarity of the water column and the penetration of the light to deeper waters; light is the
limiting factor for the existence of coralligenous (Ballesteros et al., 2006). In depths like the mentioned,
the logistics, the special diving training and equipment and the small time window that divers have are
the three main factors that have prevent the research centers for quantitative studies. Similar is also
the situation for the marine underwater caves. The absence of information from these habitats could
the reason the Cretan malacofauna to be out of the expected funnels that have been calculated from
the entire Mediterranean malacofauna. According to the published and new data, 735 species have
been reported from Crete. This the 34% of the total Mediterranean Marine malacofauna excluding
Pteropoda (Thecosomata and Gymnosomata) (Templado and Villanueva in Coll et al., 2010). Taxonomy
is unresolved for several species listed in Coll et al. (2010), and a future perspective may be to
homogenize the huge quantity of data provided by single countries or specific research groups. Even if
our species numbers are numerically in agreement with those reported from nearby eastern
Mediterranean countries a higher number of molluscan species is clearly expected from Crete, including
at least those recorded from other eastern Mediterranean countries, hopefully with focused
biodiversity targeted research. Special focus has to be on the understudied habitats, from which new
species will come out for the local marine biodiversity. The present data, in Darwin Core format and
Microsoft Access format are available from PANGAEA. These data can be used in regional biodiversity
assesments, in maritime spatial planning — at least for the data that spatial information can be retreaved
from the sources as well as for any corrections, notes and ammendments that other experts can find in
this work— if any, is welcome for fruitfull discussion.The present paper constitutes an important step
when providing large-scale and well-defined Mediterranean molluscan distributional patterns, while
emphasizes the necessity of more intensive studies of the molluscan communities in the area. The
future will show if this will hold true, or not.
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To date, the knowledge of the biodiversity of Cretan Archipelago sea slugs and shelled relatives is poor
in comparison to other parts of the Greek seas and to the Mediterranean Sea in general. Based on an
extensive review of literature data, complemented by recent field observations, we provide an updated
checklist of 81 taxa from the Cretan Archipelago, 11 of which constitute new records. Careful attention
has been given to molluscan species described from the area (four taxa, two of which valid), as well
as to doubtful records (five taxa). Finally, taxonomic remarks are offered for Bulla vestita Philippi, 1840,
Cylichna parvula Jeffreys, 1883 and Bulla girardi Audouin, 1826. B. vestita has priority over Bulla retifer
Forbes, 1844, that is definitively considered a junior synonym of the former. C. parvula is redescribed,
changed of family (from Cylichnidae H. Adams & A. Adams, 1854 to Retusidae Thiele, 1925), first moved
to the genus Retusa T. Brown, 1827 and compared with similar congeneric species. Within this frame-
work, we also figure a syntype of Cylichna laevisculpta Granata-Grillo, 1877 for the first time. Finally, the
attribution of B. girardi to the genus Ventomnestia Iredale, 1936 is discussed and its establishment status
in Greece is re-evaluated. The present paper lays the foundations to extend local studies on sea slugs
and shelled relatives and fills some expected gaps in the Mediterranean distribution of several taxa. It
therefore constitutes a mandatory step when providing large-scale and well-defined Mediterranean mol-
luscan distributional patterns, and emphasizes the necessity of more intensive studies of the molluscan
communities in the area.
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1. Introduction

Crete is the largest island of Greece and one of the biggest is-
lands of the Mediterranean, counting more than 1046 km of coast-
line including that of the surrounding islands (Alexandrakis, 2014).
Crete has an elongated shape and spans approximately 260 km
from east to west, while the vertical axis of the island varies be-
tween 60 and 12 km (in the region close to lerapetra). It is bor-
dered by several small islands, most of which are uninhabited, in-
cluding Dia (north, close to Heraklion), Gavdos (southwest), the
southernmost island of Europe, and Chrysi and Koufonisia (south-
east) (see Fig. 1). Crete lies approximately 160 km south of the

* Corresponding author.
E-mail address: fabio.crocetta@szn.it (F. Crocetta).
1 The authors are listed in alphabetical order and all of them equally contributed
to the present article.

http://dx.doi.org/10.1016/j.quaint.2015.02.061
1040-6182/© 2015 Elsevier Ltd and INQUA. All rights reserved.

Greek mainland, in the eastern part of the Mediterranean basin,
a highly oligotrophic region in terms of both primary productiv-
ity and chlorophyll a concentrations (Psarra et al., 2000). To the
north is the Cretan Sea, to the south the Libyan Sea, in the west the
Myrtoan Sea, and toward the east the Karpathion Sea (Koutsoubas
et al., 2000). The Cretan Sea comprises the major part of the South
Aegean Sea, and is considered as a separate subsystem of the East-
ern Mediterranean due to the geomorphological, hydrographic and
climatic diversities, the high evaporation, and the fauna. It is also
the largest and deepest basin in the southern Aegean Sea, with an
average depth of ~1000 m and two deeper troughs in the east-
ern part (2561 and 2295 m). It is linked with the Levantine basin
and the Ionian Sea through the eastern and western straits of the
Cretan Arc, respectively, via sills that are no deeper than 700 m
(Tselepides et al., 2000). Even if the Cretan Sea has unique char-
acteristics, its fauna is still one of the least studied in the area:
moreover, the majority of the available data comes from research
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Fig. 1. The Cretan Archipelago (Greece). A. Map of the sampling sites (numbers corresponding to the localities reported in Table 1). B. The Mediterranean Sea, with location

of Crete.

on the continental shelf rather than from coastal habitats, highly
affected by human activities (Koutsoubas et al., 2000). This holds
true even for molluscan fauna, although the Mollusca are a ‘popu-
lar’ and thus frequently-investigated group.

Within the formal/informal divisions in the phylum Mollusca,
the taxon Opisthobranchia has become obsolete (Wdgele et al.,
2014), and taxa historically assigned to opisthobranchs are now re-
ferred to as sea slugs (included in the much larger Heterobranchia).
Information on sea slug molluscs, and their shelled relatives, of
the eastern Mediterranean is poor with respect to the western
part, and, despite some authors having provided information on
sea slugs of the Greek seas (e.g. Koutsoubas and Koukouras, 1993;
Koutsoubas et al., 1993), our current knowledge on the “opistho-
branch” fauna of Cretan Archipelago is poorly known and very far
from exhaustive, with a few exceptions (e.g. alien species). Records
are currently scattered in several indexed and non-indexed papers
(see Table 2 for the detailed list).

This study first aims to provide new data and information
about sea slugs and shelled relatives that have been recently
collected and photographed alive in various sites of the Cretan
Archipelago, along with details on their distribution and habitat,
and contributes to a better understanding of the local biodiversity.
Moreover, it collates and reviews, when possible, all the known
records of “opisthobranch” species from the Cretan Archipelago,
providing an accurate check list of the species living in the area
and paying careful attention to molluscan species described from
local material. Taxonomic remarks are offered for Cylichna parvula
Jeffreys, 1883, a native species described from Crete and assigned
to the genus Retusa T. Brown, 1827 (Family Retusidae Thiele,
1925), Bulla vestita Philippi, 1840, here considered senior synonym
of Bulla retifer Forbes, 1844, and Bulla girardi Audouin, 1826, an
alien species whose attribution to the genus Ventomnestia Iredale,
1936 (unassigned family) and establishment status in Greece are
discussed.

2. Materials and methods
2.1. Abbreviations and acronyms
The following abbreviations and acronyms were used: coll -

collection/s; CS - Christoffer Schander, University of Bergen (Nor-
way); fms - fathoms; frg - fragment/s; IN - Italo Nofroni, Roma

(Italy); KN - Kety Nicolay, Roma (Italy); LPT - Lionello Paolo
Tringali, Roma (Italy); m - meter/s; LSL - The Linnean Society
of London (UK.); MO - Marco Oliverio, Universita di Roma La
Sapienza (Italy); MNHN - Muséum National d’Histoire Naturelle,
Paris (France); MTRS - Monterosato collection - Museo Civico di
Zoologia, Roma (Italy); NHMC - Natural History Museum of Crete
(Greece); RR - Ruggero Ruggeri, Roma (Italy); RV - Raimondo Villa,
Anguillara Sabazia - Roma (Italy); sh - shell/s; spm - specimen/s;
SR - Stefano Rufini, Universita di Roma 2 - Tor Vergata (Italy);
USNM - United States National Museum, Washington (U.S.A.); WS
- Willi Segers, Aartselaar (Belgium); ZMR - Museo Civico di Zoolo-
gia, Roma (Italy).

2.2. Bibliographic data

Published records of sea slugs were searched both in indexed
and grey literature (i.e. non peer-reviewed and/or non-indexed pa-
pers): most of the historical journals are not indexed, and mala-
cological records are still being published in non-indexed journals.
Bibliographic data were critically analysed and taxonomically up-
dated to the latest nomenclature available. In addition, the avail-
ability of all taxon names introduced from the area has been
checked.

2.3. Crete sea slugs: sampling, laboratory work, updated taxonomy
and nomenclature

Eighteen sampling localities were sampled from 2008 to 2012
primarily by hand collection during snorkelling and SCUBA div-
ing in daylight hours only, from the intertidal to a maximum
depth of 40 m (Table 1; Fig. 1). All the “opisthobranch” specimens
were manually captured, measured and photographed in situ, then
placed in plastic jars and brought to laboratories for examination.
They were finally stored in 100% ethanol and deposited in the col-
lection of the NHMC. Updated taxonomy and nomenclature used
follow World Register of Marine Species (WoRMS), unless clearly
specified (see below the two species listed in “Taxonomical Re-
marks”).

2.4. Taxonomical remarks on selected species

Taxonomical remarks are provided for selected species. Ma-
terial from several European sampling localities was used for
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Table 1

Sampling sites (numbers as in Fig. 1) and geographic coordinates in WGS 84.
N Location X Y
1 Rodopou beach 35,5398 23,7263
2 Blue Cave (Agia Pelagia) 35,42 24,9798
3 Mononaftis 35,4183 25,0219
4 Agia Pelagia 35,4064 25,0194
5 Lygaria 35,399832 25,027
6 Mades 35,4006 25,0341
7 Palaiokastro 35,3674 25,0396
8 Ammoudara 35,3383 25,0883
9 Dia Island 1 35,4631 25,1905
10 Dia Island 2 35,442584 25,19238
11 Kokkini Chani 35,334 25,2444
12 Arina Reef 35,3345 25,2437
13 Petalidi Island 35,434663 25,274868
14 Royal Mare Annisaras 35,3383 25,3841
15 Dionysades Islands 35,3438 26,1849
16 Kouremenos 35,2091 26,2693
17 Kato Zakros 35,0946 26,265
18 Keratokambos 34,9952 25,3643

comparison, and was listed under each taxon in the systemat-
ics section of the paper. Gizzard plates were mechanically ex-
tracted from rehydrated specimens and subsequently air-dried and
mounted on SEM stubs. Shells and gizzard plates were either gold-
palladium coated or left uncoated for SEM examination with a
Philips XL30.

3. Results
3.1. Bibliographic data

The literature analysis revealed records of 70 sea slugs and
shelled relatives from the Cretan Archipelago (belonging to 30 fam-
ilies), distributed in 30 published articles and 2 “opisthobranch”-
targeted websites (see Table 2 and references therein). Only four
taxa were originally introduced from Crete: Bulla striatula and Bulla
cretica by Forbes (1844), Cylichna parvula by Jeffreys (1883), and
Retusa icarae by Oberling (1970). Two of them are now consid-
ered junior synonyms: in particular, Bulla striatula Forbes, 1844
is now a junior synonym of Retusa mammillata (Philippi, 1836),
whilst Retusa icarae Oberling, 1970 was originally introduced as a
valid species, although only one year later the same author consid-
ered it a subspecies (with dubious validity) of Retusa leptoeneilema
(Brusina, 1866) (as Retusa leptoneilema sous-esp. icarae Oberl.: see
Oberling, 1971). The type material of R. icarae is currently lost
(NMBE - LPT, personal observation), but we are also inclined to
consider it a junior synonym of R. leptoeneilema. On the con-
trary, both Cylichna parvula Jeffreys, 1883 and Bulla cretica Forbes,
1844 are still valid. C. parvula is here moved to the family Retusi-
dae Thiele, 1925 and the genus Retusa T. Brown, 1827 (see below
in “Taxonomical remarks”), whilst the latter is currently ascribed
to the genus Diaphana T. Brown, 1827 [Diaphana cretica (Forbes,
1844)]. Records of five species were considered doubtful and are
marked with an asterisk in Table 2. These are: i) Diaphana globosa
(Lovén, 1846), reported from Crete by Jeffreys (1883). It has been
originally described from Norway and is currently known with
certainty from the Atlantic Ocean only (Schigtte, 1998; Ohnheiser
and Malaquias, 2014); ii) Cylichnium africanum (Locard, 1897), first
reported from the Mediterranean based on 4 specimens from
Crete deepwaters (Janssen, 1989). This species was described from
north-west African shores and is widely distributed in the Atlantic
Ocean (Bouchet, 1975). There have been no subsequent records
after Janssen (1989) from the Mediterranean basin; iii) Roxania
pinguicula (G. Seguenza, 1880), recorded from Crete by Janssen
(1989). It was described as a Pleistocene fossil from Italy (see

Seguenza, 1880), and is widely distributed in the Atlantic Ocean
(Cervera et al., 2004; Garcia and Bertsch, 2009; Rosenberg et al.,
2009). No confirmed records of living specimens are known from
the Mediterranean; iv) Scaphander punctostriatus (Mighels and C.B.
Adams, 1842), recorded from Crete by both Jeffreys (1883) and
Janssen (1989). It was described from Maine (USA) and is well
known from the Atlantic (Eilertsen and Malaquias, 2013), but no
records of living specimens are known with certainty from the
entire Mediterranean; v) Haminoea orteai P. Talavera, Murillo and
Templado, 1987, described from Murcia (Spain, western Mediter-
ranean) (see Talavera et al., 1987) and reported from local shell
grit by Vervaet (2007). No confirmed Mediterranean records of this
species exist outside the Spanish coasts, and therefore its presence
in Crete should be confirmed by a careful re-analysis of the mate-
rial recorded, if not by living specimens.

3.2. New records

Altogether, we report unpublished records belonging to 24
taxa (Supplementary Material 1). Eleven of these constitute new
records from the area (Table 2; Fig. 2). Eight species (belong-
ing to eight families) were identified with certainty up to species
level: Tylodina perversa (Gmelin, 1791), Aplysia fasciata Poiret, 1789,
Berthella ocellata (Delle Chiaje, 1830), Felimida luteorosea (Rapp,
1827), Hancockia uncinata (Hesse, 1872), Scyllaea pelagica Linnaeus,
1758, Spurilla neapolitana (Delle Chiaje, 1841) and Fiona pinnata
(Eschscholtz, 1831). Three taxa were respectively: i) doubtfully
identified as Aplysia parvula Morch, 1863, due to the taxonomic
status of Mediterranean specimens identified as such [as well as
their relationships with Aplysia punctata (Cuvier, 1803)], the possi-
bly correct binomial name to be used and its Mediterranan spread-
ing pattern [if they really belong to the A. parvula complex]| (see
recent discussions in Zenetos et al., 2010; Crocetta, 2012; amongst
others); ii) listed as Tayuva lilacina (Gould, 1852) complex, after
Dayrat (2010, 2011) and until a phylogeographic study of this group
based on molecular markers clarifies the taxonomic status of the
species involved; iii) reported by genus only (as Doto sp.), pend-
ing a general and comprehensive taxonomical review of the genus
in the Northeastern Atlantic-Mediterranean. Despite the number
of articles covering the taxonomy of the Atlantic-Mediterranean
species of the genus Doto Oken, 1815 (e.g. Ortea and Urgorri, 1978;
Picton and Brown, 1981; Thompson et al., 1990; Morrow et al.,
1992), with 36 accepted species and several synonyms (CLEMAM,
2014), as well as the description of new species up to recently (e.g.
Ortea and Bouchet, 1989; Ortea et al., 2010), a general and compre-
hensive taxonomical review of the group is mandatory, including
the establishment of objective diagnostic characters coupled with
molecular data.

3.3. Taxonomic remarks

Class GASTROPODA Cuvier, 1795
Order CEPHALASPIDEA P. Fischer, 1883
Family PHILINIDAE J.E. Gray, 1850
Genus Philine Ascanius, 1772
Philine vestita (Philippi, 1840)

Remarks: nomenclatural issues - So far it was unclear
whether Forbes (1844), who instituted Bulla retifer, or Philippi
(1844), who instituted Bulla vestita, has priority as author of this
minute philinid species. Despite the type material of both species
was broken or lost (Van Der Linden, 1995), the original descrip-
tions of both species leave no doubts on their conspecificity. Of
the two binomial names mentioned before, Philine retifera (Forbes,
1844) has been commonly used in the recent literature. Further-
more, Ohnheiser and Malaquias (2013) stated that Forbes’ publica-
tion is a report from 1843 and was therefore probably published
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Table 2

59

Checklist of sea-slugs and shelled relatives of the Cretan Archipelago (Greece). Doubtful records are emphasized and marked with an asterisk. Aliens, possible aliens and
cryptogenic species are marked in bold. Abbreviations used: N - Notes and new records [see “New records” (R) and “Taxonomical Remarks” (T)]; References - R1: Forbes,
1844; R2: Jeffreys, 1883; R3: Ledoyer, 1969; R4: Oberling, 1970; R5: Oberling, 1971; R6: Dimitrakis, 1987; R7: Janssen, 1989; R8: Eleftheriou et al., 1990; R9: Barash and
Zenziper, 1991; R10: Koutsoubas et al., 1992; R11: van Aartsen, 1993; R12: Siakavara, 1994; R13: Cosenza and Fasulo, 1997; R14: Koutsoubas et al., 2000; R15: Coggan
et al., 2001; R16: Oliverio and Tringali, 2001; R17: Tringali, 2001; R18: Tringali and Oliverio, 2001; R19: Sarneel, 2002a; R20: Sarneel, 2002b; R21: Andersson, 2006; R22:
Corso, 2006; R23: Koulouri et al., 2006; R24: Anderson, 2007; R25: Daskos and Zenetos, 2007; R26: Vervaet, 2007; R27: Poursanidis, 2008; R28: Poddubetskaia Ossokine,
2009; R29: Poursanidis et al., 2009a; R30: Poursanidis et al., 2009b; R31: Glampedakis, 2011; R32: Poursanidis, 2011; R33: Crocetta and Galil, 2012; R34: Poursanidis and
Koutsogiannopoulos in Bilecenoglu et al. (2013); R35: Valdés et al., 2013; R36: Zenetos et al., 2013; R37: Poursanidis and Koutsoubas, 2015; R38: Crocetta and Tringali,

2015.
Taxa Records N
Family ACTEONIDAE d’Orbigny, 1843
Acteon tornatilis (Linnaeus, 1758) R10, R14, R23
Crenilabium exile (Jeffreys, 1870) R7, R10, R14
Japonactaeon pusillus (MacGillivray, 1843) R7, R10
Family RINGICULIDAE Philippi, 1853
Ringicula auriculata (Ménard de la Groye, 1811) R2, R14
Ringicula conformis Monterosato, 1877 R9, R23
Family DIAPHANIDAE Odhner, 1914
Diaphana lactea (Jeffreys, 1877) R7
Diaphana cretica (Forbes, 1844) R1
* Diaphana globosa (Lovén, 1846) R2
Family BULLIDAE Gray, 1827
Bulla striata Bruguiere, 1792 R2, R6, R12, R26
Family HAMINOEIDAE Pilsbry, 1895
Atys jeffreysi (Weinkauff, 1866) R2, R10, R14, R23
* Cylichnium africanum (Locard, 1897) R7
Haminoea cyanomarginata Heller & Thompson, 1983 R22, R29
Haminoea hydatis (Linnaeus, 1758) R10
* Haminoea orteai P. Talavera, Murillo & Templado, 1987 R26
Weinkauffia turgidula (Forbes, 1844) R10, R14
Unassigned family
Ventomnestia girardi (Audouin, 1826) R13 T
Family PHILINIDAE J.E. Gray, 1850
Philine catena (Montagu, 1803) R3, R8, R10, R14
Philine intricata Monterosato, 1884 R17
Philine punctata (J. Adams, 1800) R11
Philine quadrata (S. Wood, 1839) R2
Philine quadripartita Ascanius, 1772 R13, R14, R23
Philine vestita (Philippi, 1840) R8 T
Family AGLAJIDAE Pilsbry, 1895
Philinopsis depicta (Renier, 1807) R28
Family CYLICHNIDAE H. Adams & A. Adams, 1854
Cylichna cylindracea (Pennant, 1777) R11, R14, R26
Family SCAPHANDRIDAE G.O. Sars, 1878
* Roxania pinguicula (G. Seguenza, 1880) R7
Roxania utriculus (Brocchi, 1814) R10
Scaphander lignarius (Linnaeus, 1758) R2, R14, R15
* Scaphander punctostriatus (Mighels & C.B. Adams, R2, R7
1842)
Family GASTROPTERIDAE Swainson, 1840
Gastropteron rubrum (Rafinesque, 1814) R14
Family RETUSIDAE Thiele, 1925
Retusa leptoeneilema (Brusina, 1866) R4, R5, R13
Retusa mammillata (Philippi, 1836) R1, R14, R26
Retusa minutissima (Monterosato, 1878) R16, R38
Retusa parvula (Jeffreys, 1883) R2 T
Retusa truncatula (Bruguiére, 1792) R3, R9, R10, R14, R23, R26
Retusa umbilicata (Montagu, 1803) R10
Family RHIZORIDAE Dell, 1952
Volvulella acuminata (Bruguiére, 1792) R10, R23
Family OXYNOIDAE Stoliczka, 1868
Lobiger serradifalci (Calcara, 1840) R23
Oxynoe olivacea Rafinesque, 1814 R23
Family VOLVATELLIDAE Pilsbry, 1895
Ascobulla fragilis (Jeffreys, 1856) R8, R10, R12, R14, R23
Family PLAKOBRANCHIDAE Gray, 1840
Elysia gordanae Thompson & Jaklin, 1988 R37
Elysia timida (Risso, 1818) R29, R32
Elysia viridis (Montagu, 1804) R28
Thuridilla hopei (Vérany, 1853) R29, R32
Family UMBRACULIDAE Dall, 1889
Umbraculum umbraculum (Lightfoot, 1786) R15, R29
Family TYLODINIDAE J.E. Gray, 1847
Tylodina perversa (Gmelin, 1791) R
Family AKERIDAE Mazzarelli, 1891
Akera bullata O.F. Miiller, 1776 R26

(continued on next page)

50



60 E Crocetta et al./Quaternary International 390 (2015) 56-68

Table 2 (continued)

Taxa

Records N

Family APLYSIIDAE Lamarck, 1809
Aplysia dactylomela Rang, 1828
Aplysia depilans Gmelin, 1791
Aplysia fasciata Poiret, 1789
Aplysia parvula Morch, 1863
Aplysia punctata (Cuvier, 1803)

Bursatella leachii Blainville, 1817
Petalifera petalifera (Rang, 1828)

Family PLEUROBRANCHIDAE ].E. Gray, 1827
Berthella ocellata (Delle Chiaje, 1830)
Pleurobranchus testudinarius Cantraine, 1835

Family PLEUROBRANCHAEIDAE Pilsbry, 1896
Pleurobranchaea meckeli (Blainville, 1825)

Family DISCODORIDIDAE Bergh, 1891
Peltodoris atromaculata Bergh, 1880
Tayuva lilacina (Gould, 1852) complex

Family CHROMODORIDIDAE Bergh, 1891
Felimare orsinii (Vérany, 1846)

Felimare picta (Schultz in Philippi, 1836)
Felimare tricolor (Cantraine, 1835)
Felimare villafranca (Risso, 1818)
Felimida britoi (Ortea & Pérez, 1983)
Felimida luteorosea (Rapp, 1827)

Family DENDRODORIDIDAE O’Donoghue, 1924
Dendrodoris grandiflora (Rapp, 1827)

Family POLYCERIDAE Alder & Hancock, 1845
Kaloplocamus ramosus (Cantraine, 1835)

Family HANCOCKIIDAE MacFarland, 1923
Hancockia uncinata (Hesse, 1872)

Family SCYLLAEIDAE Alder & Hancock, 1855
Scyllaea pelagica Linnaeus, 1758

Family TETHYDIDAE Rafinesque, 1815
Melibe viridis (Kelaart, 1858)

Tethys fimbria Linnaeus, 1767

Family DOTIDAE J.E. Gray, 1853
Doto sp.

Family PROCTONOTIDAE J.E. Gray, 1853
Janolus cristatus (Delle Chiaje, 1841)

Family AEOLIDIIDAE ].E. Gray, 1827
Spurilla neapolitana (Delle Chiaje, 1841)

Family FACELINIDAE Bergh, 1889
Cratena peregrina (Gmelin, 1791)

Facelina bostoniensis (Couthouy, 1838)

Family PISEINOTECIDAE Edmunds, 1970
Piseinotecus gabinierei (Vicente, 1975)

Family FLABELLINIDAE Bergh, 1889
Flabellina affinis (Gmelin, 1791)

Flabellina pedata (Montagu, 1815)

Family FIONIDAE J.E. Gray, 1857
Fiona pinnata (Eschscholtz, 1831)

Family EUBRANCHIDAE Odhner, 1934
Eubranchus exiguus (Alder & Hancock, 1848)
Eubranchus farrani (Alder & Hancock, 1844)

R21, R22, R29, R33, R35, R36
R29

R3, R10, R29
R25, R29
R23

R30

R14, R15
R19, R29
R29

R18, R29, R32
R32

R29

R33

R27, R29

R14, R15

R36
R15

R29, R30

R29
R31

R29, R32

R29
R29

R23
R23

earlier than Philippi’'s work. However, more than a decade ago,
Palazzi (2002: unpublished) pointed out the presence of an over-
looked article (Philippi, 1840) where this and other taxa were first
established (rather than in the well known book of 1844). It was
published on a local Italian journal and constituted by a letter from
Rudolph Amandus Philippi to Andrea Aradas, definitively published
under the care of the latter. Our bibliographic research has con-
firmed Palazzi (2002: unpublished) statements. Due to the unavail-
ability of the mentioned article in the common internet sources, it
is hereby attached as supplementary material (see Supplementary
Material 2). This therefore suggests that 1840, and not 1844, is
the correct year of institution of Bulla vestita and that Bulla retifer
Forbes 1844 has to be considered a junior synonym of the former.
The same holds for Rissoa coronata Scacchi in Philippi, 1840 with
respect to Scalaria hellenica Forbes, 1844. This also modifies the
publication dates of three further molluscan and one brachiopod
species, two of which are well known species (Fusinus pulchellus -
MOLLUSCA and Platidia anomioides - BRACHIOPODA).

Class GASTROPODA Cuvier, 1795
Order CEPHALASPIDEA P. Fischer, 1883
Family RETUSIDAE Thiele, 1925
Genus Retusa T. Brown, 1827
Retusa parvula (Jeffreys, 1883) comb. nov.
(Fig. 3A-G)

Material examined - Type material: Crete Island (Greece,
Aegean Sea), 4 sh (syntypes) originally glued on black paper, la-
belled by Jeffreys on the box cover (Fig. 3C-D) (MTRS box 16084).
Note: the large number of syntypes deposited in USNM (see
Warén, 1980) has not been examined. Additional material: Fossa
di Roseto (off Roseto degli Abruzzi, Italy), 100-120 m, 3 sh (IN
coll); Southern Adriatic Sea, 215 m, 2 sh (LPT coll); Taranto (Italy),
unrecorded depth, 8 sh (C. Praus-Franceschini legit, MTRS box
16135); Golfo di Napoli (Italy), several hundreds of sh/spm (Tiberi
coll, MTRS box 16136); Sorrento (Napoli, Italy), 80 m, 8 sh (SR
coll.); off Fiumicino (Roma, Italy) several hundreds of sh/spm from
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Fig. 2. A-L. Sea slugs from the Cretan Archipelago (Greece). A. Tylodina perversa (Gmelin, 1791). B. Aplysia fasciata Poiret, 1789. C. Aplysia parvula Morch, 1863. D. Petalifera
petalifera (Rang, 1828). E. Berthella ocellata (Delle Chiaje, 1830). F. Tayuva lilacina (Gould, 1852) complex. G. Felimida luteorosea (Rapp, 1827). H. Hancockia uncinata (Hesse,
1872). L. Scyllaea pelagica Linnaeus, 1758. J. Doto sp. K. Spurilla neapolitana (Delle Chiaje, 1841). L. Fiona pinnata (Eschscholtz, 1831) and its egg masses.

the gastric contents of the asteroid starfish Astropecten irregularis
pentacanthus (Delle Chiaje, 1827), 100-300 m (IN; RV; LPT coll)
(Fig. 3B); off Terracina (Latina, Italy), circalittoral mud, unrecorded
depth, 8 sh (LPT coll); Viareggio (Italy), unrecorded depth, 13 spm
(ex R. Del Prete coll, MTRS box 16135); Golfo di Genova (Italy),
4 sh (KN coll); off Capo Pecora (Cagliari, Italy), 7 sh (IN coll);
Villefrance-sur-Mer (France), 3 spm, 2 sh (MTRS box 16135); Capo
San Vito and Palermo (Italy), 337 sh/spm [a mixed lot, including
few sh from Palermo (fide Brugnone, on the label), possibly belong-
ing to Retusa nitidula (Lovén, 1846)] ex Brugnone coll (MTRS box
16135); Termini-Imerese (Italy), 2 spm, 23 sh (MTRS box 16135).

Environment, depth range, and distribution - The species in-
habits sandy-muddy bottoms at ~80-300 m depth, in agreement
with the original description by Jeffreys (1883) [70-120 fms (=
~130-220 m)]. It occurs in the whole Mediterranean, having been
recorded from the eastern (see Jeffreys, 1883) up to the western
basin, often sub nomine Cylichnina umbilicata (Montagu, 1803) (e.g.
see Giribet and Pefias, 1997). Sykes (1904) recorded it from the Bay
of Biscay (northeast Atlantic): however, the latter record should be
carefully re-examined as it considerably broadens the geographic
range of the species.

Shells and gizzard plates morphology - Shell globose with
short cylindrical outline, rounded anteriorly and posteriorly in ma-
ture specimens and with a narrow apical umbilicus nearly con-
cealed by body whorl. In juveniles, apical umbilicus very evident
and shell more abruptly truncated posteriorly. Maximum shell di-
ameter in mature specimens lower than in non-mature ones. Spiral

lines and axial riblets absent. Fresh shells translucent, colourless,
quite characteristic with the silky sheen made by close-set growth
lines, frequently smoothed on empty shells from bioclastic sedi-
ments. The ‘thickened riblet or ridge’ around the crown (see Jeffreys,
1883) is the weak keel made by the body whorl around the api-
cal umbilicus, typical of many species ascribed by recent works to
the genus Retusa T. Brown, 1827. Gizzard plates corneous, shield-
shaped, with paired ones narrower than the unpaired one. Several
small, pointed tubercles on the plates, darker than the brown back-
ground (Fig. 3E-F). Original description (Jeffreys, 1883) and origi-
nal drawings (copied in Fig. 3A) effective in order to identify the
species, and closely fitting its syntypes (Fig. 3C) and additional
shells figured herein (Fig. 3B, G).

Feeding behaviour - Several foraminiferan tests were found
near or among the gizzard plates, therefore suggesting that it feeds
on Foraminifera, as is known for other cephalaspidean gastropods
(Cedhagen, 1996).

Remarks: family and genus assignment - R. parvula (Jef-
freys, 1883) comb. nov. has been usually assigned to the family
Cylichnidae H. Adams and A. Adams, 1854 following its original
genus designation Cylichna Lovén, 1846 (e.g. Thiele, 1931; Nord-
sieck, 1972; Sabelli et al., 1990-1992; Koutsoubas and Koukouras,
1993; Bedulli et al., 1995; Coll et al., 2010; Gofas, 2014). Jeffreys
(1883) himself, despite being the author of the species, was not re-
ally satisfied with the proposed systematic position, and just below
the original description assigned Cylichna parvula to the new genus
Cryptaxis Jeffreys, 1883. It is, however, preoccupied by Cryptaxis
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Fig. 3. A-G. Retusa parvula (Jeffreys, 1883). H-I. Retusa nitidula (Lovén, 1846). J-K. Retusa laevisculpta (Granata-Grillo, 1877). Scale bars: B-C, G-K: 500 pm; E-F: 50 um. A. R.
parvula: Jeffreys (1883: pl. XVI, Fig. 9) original drawings. B. R. parvula: apertural and lateral view - Fiumicino (Italy) 100-300 m, in gastric contents of Astropecten irregularis
pentacanthus (Delle Chiaje, 1827) (IN legit). C. R. parvula: apertural view - selected syntype, Crete Island (Greece) ~130-220 m (labelled by Jeffreys, ex “Triton” expedition,
1882, MTRS box 16084). D. R. parvula: box cover of Cylichna parvula syntypes labelled by Jeffreys (MTRS box 16084). E-F. R. parvula: paired (E) and unpaired (F) gizzard plates
of the specimen figured in B. G. R. parvula: apertural view of a large shell, close to Retusa nitidula (Lovén, 1846) - Taranto (Italy) unrecorded depth (C. Praus-Franceschini
legit, MTRS box 16135). H. R. nitidula: apertural view - Corse (France), unrecorded depth (ex N. Tiberi collection, MTRS box 16135). L. R. nitidula: apertural view - southwest
of Lilleskdr (Bohusldn Region, Sweden: type locality) ~30 m, dredging on mud (CS legit). J. R. laevisculpta: apertural view — syntype of Cylichna laevisculpta, Messina (Italy),
unrecorded depth (ex G. Granata-Grillo collection, MTRS box 16112). K. R. laevisculpta: apertural view - Kas (Turkey) 34 m, bioclastic sediment - “Akdeniz’'92” expedition,

Stn. 22 (see Oliverio et al., 1993).

Lowe, 1854. The analysis of gizzard plates (the main character uti-
lized to distinguish retusid genera: see Chaban, 2000) of R. parvula
from off Fiumicino (Latium, Italy) (Fig. 3E-F) revealed a typical Re-
tusa morphology (see also Sars, 1878; Pilsbry, 1895; Marcus and
Marcus, 1969; Burn and Bell, 1974; Oliverio and Tringali, 2001;
Tringali and Oliverio, 2001; Chaban and Chernyshev, 2013). That
strongly disagrees with the generic attribution of R. parvula to the
genus Cylichna. Cylichna gizzard plates are readily distinguished
from those of Retusa in: i) being of nearly equal shape and size;
ii) lacking tubercles/knobs; and iii) having a whitish opaque as-
pect (not actually calcified, in spite of many different reports) (Sars,
1878; Pilsbry, 1895; Vayssiere, 1913; Thiele, 1931; Mikkelsen, 1996;
Valdés and Camacho-Garcia, 2004). Finally, Cylichna species bear
a radula (Pilsbry, 1895; Vayssiere, 1913; Lemche, 1948), whilst re-

tusid gastropods are radula-less (Pilsbry, 1895; Thiele, 1931; Hurst,
1965; Chaban, 2000); no radula was found in any R. parvula exam-
ined in the present study.

To date, the specific systematics and taxonomy of the family Re-
tusidae Thiele, 1925 is very confusing, with “Retusa” species often
split into two different genera (e.g. see Coll et al., 2010): Retusa
T. Brown, 1827 and Cylichnina Monterosato, 1884. More recently,
Marshall et al. (2014) considered the latter a synonym of the for-
mer. In agreement with these authors, and as also underlined by
Lemche (1948), there is no valid reason to distinguish between the
two genera. The very small sizes of species assigned to Cylichn-
ina, as well as the sunken spire, cannot be claimed as a distinctive
feature. Small sizes are present also in species previously ascribed
to Retusa sensu stricto, and further cephalaspidean genera (e.g.
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Diaphana T. Brown, 1827, Cylichnium Dall, 1908 or Philine Ascanius,
1772) include both species with a concealed spire and others with
protruding whorls. Additionally, a highly variable degree of immer-
sion vs prominence of the spire is also shown by some species
usually regarded as members of Retusa. The case of R. mammillata
and R. minutissima is illustrative, both showing an almost sunken,
“Cylichna-like” spire, up to a much protruding, “Acteocina-like” one
(see Oliverio and Tringali, 2001; Tringali and Oliverio, 2001). In ad-
dition, Retusa and Cylichnina gizzard plates morphology is identi-
cal (with three small corneous subtriangular plates bearing several
small tubercles vs the gizzard plates morphology of other retusid
genera, such as Pyrunculus Pilsbry, 1895, with only two larger tu-
bercles on each plate, and Relichna Rudman, 1971, lacking any tu-
bercle - see Thiele, 1931; Rudman, 1971; Bouchet, 1975; Chaban,
2000; Tringali and Oliverio, 2001).

Remarks: taxon validity - Retusa parvula mostly differs in
sculpture with respect to the other north-eastern Atlantic and
Mediterranean species belonging to Retusa and usually provided
with an apical umbilicus - all previously ascribed to the genus
Cylichnina Monterosato, 1884 [less than 10 species according to
list and taxonomy of Coll et al. (2010) and Check List of Euro-
pean Marine Mollusca (CLEMAM)]. Retusa canariensis (F. Nordsieck
and F.G. Talavera, 1979) is the only species that lacks a true api-
cal umbilicus and shows a more typical Retusa outline (see discus-
sion in Crocetta and Tringali, 2015), therefore being different from
the others, whilst Retusa tenerifensis (F. Nordsieck and F.G. Talav-
era, 1979) was clearly established on a juvenile of Bulla sp. (au-
thors’ personal observation on the MNHN-IM-2000-27686 syntype;
see figure in Valdés and Héros, 1998). With regards to the other
species, all but Retusa nitidula (Lovén, 1846) show more or less
numerous spiral lines, simple and slightly flexuous. It is the case
of Retusa crebrisculpta (Monterosato, 1884) (see Monterosato, 1884;
Oliverio and Tringali, 2001), Retusa crossei (Bucquoy, Dautzenberg &
Dollfus, 1886) (see Bucquoy et al., 1886; Gaglini, 1991), Retusa lae-
visculpta (Granata-Grillo, 1877) (see Granata-Grillo, 1877; Gaglini,
1991; authors personal observation on 2 syntypes: Fig. 3]-K) and
the puzzling Retusa multiquadrata Oberling, 1970 (see Oberling,
1970, 1971), often forgotten by recent authors (see discussions in
Crocetta and Tringali, 2015). Retusa robagliana (P. Fischer in de
Folin and Périer, 1869) is a poorly-known Cylichnina-like species
described from the Bay of Biscay, which bears a network of weak
axial ribs and spiral lines, thus not fitting R. parvula, but possibly
being conspecific with R. multiquadrata (see discussions in Crocetta
and Tringali, 2015). Retusa umbilicata (Montagu, 1803) is the oldest
available name in the Northeastern Atlantic-Mediterranean for all
Retusa species with an apical umbilicus. Its identity, however, is
not yet very clear due to a poor original description and figure. Al-
though the species was not described or figured as spirally sculp-
tured by Montagu (1803) (the species was originally described as
“smooth”), a sculpture of spiral lines is usually ascribed to R. um-
bilicata by subsequent authors (e.g. Jeffreys, 1867; Bucquoy et al.,
1886). R. umbilicata may definitively fit either R. nitidula (not spi-
rally striated) or Retusa strigella (Lovén, 1846) (spirally striated), al-
though the majority of recent authors considered R. umbilicata as
a most plausible senior synonym of R. strigella (see Oliverio and
Tringali, 2001), and therefore, R. umbilicata is sculptured in a dif-
ferent way than R. parvula. Finally, the most difficult one is the
relationship of R. parvula and the only other non-spirally sculp-
tured species, R. nitidula, a North European species occasionally
recorded also in the Mediterranean (Fig. 3H-I). Lovén (1846), de-
scribing the taxon as belonging to Cylichna, considered R. nitidula
as similar to R. umbilicata, differing in having a smooth surface (ar-
guably: not spirally sculptured), a more slender outline, which re-
strains toward the top (postice attenuata) and a sinuous columellar
callus with a faint fold, less evident than on R. umbilicata. How-
ever, R. nitidula has been frequently regarded as a simple R. um-

bilicata morphotype, mostly after Lemche (1948), who considered
R. umbilicata, R. nitidula and R. strigella as a single variable species
due to the presence of intermediate forms. A previous examination
by one of us (LPT) of some Swedish retusid material, including lots
from the Bohusldn Region (CS legit), type locality of both R. nitidula
and R. strigella, contained both R. nitidula and R. strigella, with no
intermediate forms, therefore suggesting that they may be differ-
ent species (with R. strigella as a junior synonym of R. umbilicata).
The examination of additional Mediterranean specimens ascribed
to R. nitidula revealed a high similarity between R. parvula and R.
nitidula. However, taking into account the R. nitidula sizes provided
in the original description (height = 3 mm, diameter = 1.4 mm),
the latter may attain a much larger size than R. parvula. R. nitidula
is furthermore more slender and less rounded posteriorly, with the
upper edge of the aperture more protruding above the last whorl.
Its columellar callus is thin, but less than the R. parvula one, more
sinuous and with a weak fold, but more evident than that of R.
parvula. We are prone to consider R. parvula and R. nitidula as dif-
ferent morphospecies, therefore both valid species. Molecular stud-
ies may provide further evidence.

Class GASTROPODA Cuvier, 1795
Order CEPHALASPIDEA P. Fischer, 1883
Unassigned family (see below)
Genus Ventomnestia Iredale, 1936
Ventomnestia girardi (Audouin, 1826)

Material examined - Type material: not examined. Note: the
holotype (Savigny coll) is figured in Bouchet and Danrigal (1982)
and Valdés and Héros (1998). Additional material: Analipsi (Asty-
palea Island, Greece, Mediterranean Sea), 08/06/1996, bioclastic
sediment, 6 m, 1 sh (RV legit); Analipsi, 04/07/2013, bioclastic
sediment, 6 m, 12 sh (RV legit); Bisson (Astypalea Island, Greece,
Mediterranean Sea), 03/07/2013, bioclastic sediment, 10 m, 4 sh
(RV legit); Soguksu Cove (Aydincik, Turkey, Mediterranean Sea),
26/07/1989, bioclastic sediment of a Posidonia oceanica meadow,
9 m, 1 sh (RV legit) (see Tringali and Villa, 1990); Soguksu Cove,
09/06/1990, bioclastic sediment of a P. oceanica meadow, 10 m, 1
frg (RV legit); Aydincik (Turkey, Mediterranean Sea), 1990s, bioclas-
tic sediment, 1 sh (WS coll) and 3 sh (RR coll); Sanganeb Reef (off
Marsa Derur, Sudan, Red Sea), 02/02/1992, coralligenous bioclas-
tic sediment, 95 m, 1 sh (MO legit); Shaab Rumi Reef (off Marsa
Derur, Sudan, Red Sea), 03/02/1992, coralligenous bioclastic sedi-
ment, 60 m, 1 sh (MO legit); Shaab Rumi Reef (off Marsa Derur, Su-
dan, Red Sea), 04/02/1992, coralligenous bioclastic sediment, 25 m,
1 sh (MO legit).

Distribution - According to its synonymy (see Bouchet, 2014),
Ventomnestia girardi (Audouin, 1826) is widespread in the Indo-
Pacific, Red Sea included (Zenetos et al., 2004; Yonow, 2008).
However, Ventomnestia species need to be critically reviewed,
and therefore the geographic range of V. girardi may be not
correct. This taxon was also found in the Suez Canal (Pallary,
1926; Moazzo, 1939; Hoenselaar and Dekker, 1998) and is a
well-know Lessepsian migrant species, considered as established
in the Mediterranean (Zenetos et al., 2010, 2012) and recorded
from Egypt, Israel, Lebanon, Turkey, Cyprus and Greece (review in
Crocetta et al., 2013).

Greek establishment status - The presence of Ventomnestia gi-
rardi (Audouin, 1826) in Greece has been considered as “casual”
(Zenetos et al., 2009, 2011), being recorded based on a single shell
from Crete in 1994 (Cosenza and Fasulo, 1997). Manousis (2012)
recently reported a digital drawing of this species when cover-
ing the Greek molluscan fauna. Although the author stated that
most of the material comes from the Thermaikos Gulf, and the
original reference from Greece [Cosenza and Fasulo, 1997] is not
included in the book’s references (see Manousis, 2012), we were
not able to trace with certainty the bases of its inclusion, and the
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absence of photos lead us to exclude additional unpublished
records from Greece by the author. Two locally restricted records
(with no number of specimens specified) were both stated in 2012
from Saronikos (Zenetos et al., 2013) and Kalimnos Island (Perna,
2013). Our repeated findings in Astypalea Island, as well as the
conspicuous number of specimens recorded in 2013, would be the
first suggestion of V. girardi establishment in Greece.

Shell morphology - Shell globose with slender oval outline
constricted anteriorly and posteriorly, with slightly and evenly
rounded sides. Spire abruptly sunk within an evident and deep
apical umbilicus. Very narrow umbilical chink at the base. Juve-
nile shells less slender than adult ones. Aperture well rising above
last whorl, columellar callus straight or slightly curved, weakly
thickened and expanded, but usually with no fold or tooth. Fresh
shells shiny. The colour (examined on empty shells) varies from
whitish (with or without a pale to intense yellowish band on the
middle) to brownish- or greenish-yellow, mottled or speckled, and
with a central dark band between two paler bands. Several shells
may have two thin and irregular darker lines bordering the central
band. Sculpture of many close-set spiral lines on the last whorl,
shallow but clearly evident, and of more or less marked growth
lines. Animal unknown.

Remarks: genus assignment - The taxon Bulla girardi was orig-
inally introduced by Audouin (1826) by referring to the Figs. 3.1-
3.2 of Savigny’s molluscs pl. 5 (Savigny, 1817; also in, Pallary, 1926).
Valdés and Héros (1998) reported it as the type species of Bul-
lina Risso in Audouin, 1826 (non Bullina Férussac, 1822). How-
ever Audouin (1826) was originally referring to Bulla villersii, now
Cylichna villersii (Audouin, 1826). In the recent literature, B. gi-
rardi has been ascribed to three different genera: Cylichna Lovén,
1846 (e.g. Pallary, 1926; Moazzo, 1939; Hoenselaar and Dekker,
1998), Cylichnina Monterosato, 1884 (e.g. Barash and Danin, 1977;
Sabelli et al., 1990-1992; Bogi and Galil, 2013; Zenetos et al.,
2013) and Ventomnestia Iredale, 1936 (e.g. Mienis, 1976, 2004) |
Cylichna Lovén, 1846: type species Bulla cylindracea Pennant, 1777,
subsequent designation by Pilsbry (1895) - family Cylichnidae H.
Adams & A. Adams, 1854; Cylichnina Monterosato, 1884: type
species Cylichna laevisculpta Granata-Grillo, 1877, subsequent des-
ignation by Crosse (1885) - now in synonymy of Retusa T. Brown,
1827 (see above), type species Bulla obtusa Montagu, 1803, subse-
quent designation by Iredale (1915) - family Retusidae Thiele, 1925;
Ventomnestia Iredale, 1936: type species Ventomnestia colorata
Iredale, 1936, by original designation - Unassigned family (see be-
low)].

Shells usually ascribed to Ventomnestia share a peculiar colour
pattern, yellowish-, reddish- or greenish-brown, ranging from pale
to dark, mottled, or speckled, frequently with a large darker band
running around the middle of the shell, bordered by an upper and
a lower pale band (occasionally the central band is split into thin-
ner bands). This colour pattern is quite distinct from the uniform
whitish or faint yellowish one of other cephalaspidean shells, in-
cluding those belonging to the genera Cylichna and Retusa, there-
fore suggesting that Bulla girardi belongs to the genus Ventomnes-
tia, in agreement with Mienis (1976, 2004) and Bouchet (2014).

Ventomnestia has, however, a problematic history. Zilch (1959)
listed it among the junior synonyms of Cylichnina, arguably in-
fluencing most subsequent workers to consider Bulla girardi as a
species of Cylichnina. Rehder (1980) also ascribed Haminaea pusilla
Pease, 1860 to Cylichnina. This taxon is a synonym of Ventomnestia
bizona (A. Adams, 1850) and, in turn, of V. girardi. He also regarded
Cylichnina as a subgenus of Retusa and as a senior synonym of
both Cylichnania Marwick, 1931 and Ventomnestia. However, Rehder
(1980) remarked that the above-mentioned synonymy could be re-
jected after more careful research on the relationships of living
Mediterranean and Indo-Pacific species, and, if a distinction could
be demonstrated, the correct genus to be used for H. pusilla and

related forms should be Cylichnania, which predates Ventomnestia.
More recently, Carlson and Hoff (2000) examined the soft parts
of Ventomnestia villica (Gould, 1859) from Guam, highlighting the
presence of a radula (formula 2.1.2). Therefore, Ventomnestia does
not fit in the family Retusidae, as all retusid genera actually lack
a radula (Pilsbry, 1895; Thiele, 1931; Hurst, 1965; Chaban, 2000).
Carlson and Hoff (2000) also noticed the occurrence of gizzard
plates with 6-7 heavy ridges covered with rods, and, “the absorp-
tion of all but the outer 1-1/2 whorls of the shell” (except the
periostracum). According to this set of characters, they concluded
that the genus Ventomnestia belongs to the family Haminoeidae,
and therefore it cannot be a synonym of Cylichnina. A recent inves-
tigation based on molecular phylogenetic analysis, however, ques-
tioned the assignment of Ventomnestia to Haminoeidae, even if
close to it, and left its systematic position as open to question
(Malaquias et al., 2009).

Cylichnania was based on a fossil type species, Cylichnania
bartrumi Marwick, 1931, described from Neogene deposits of
North Island, New Zealand (Marwick, 1931). Cylichnania lacks any
colour pattern, a feature, however, frequently lost on fossil shells.
Marwick (1931) pointed out that Cylichnania is similar to Cylichna
Lovén, 1846, but it is distinguished by a longer columella with an
obvious fold. The occurrence of a columellar fold is also reported
as a diagnostic feature by Beu and Maxwell (1990). This character,
however, does not fit Ventomnestia, which usually lacks any clear
fold on the evenly curved columella. Moreover, the original illus-
tration of C. bartrumi, as well as the drawing by Beu and Maxwell
(1990), shows more marked spiral lines. Cylichnania also inhab-
ited moderately deep water bottoms - outer shelf or upper bathyal
(Beu and Maxwell, 1990), whereas Ventomnestia inhabits shallow
waters, definitively suggesting that Ventomnestia and Cylichnania
should be considered as distinct, and that Ventomnestia Iredale,
1936 is the correct genus to be used for Bulla girardi Audouin,
1826.

4. Discussion

A renewed interest on Mediterranean marine biodiversity (e.g.
Bianchi and Morri, 2000; Boudouresque, 2004; Coll et al., 2010) has
recently led to the necessity of further exploration and taxonomic
work on various taxa. Although taxonomic inventories have long
been considered old-fashioned, and the overall value of detailed
biodiversity work has been often neglected in the recent past, they
constitute useful bases for further studies, assessments and con-
servation programmes, and are a valid tool for making long-term
comparisons, especially when data are reviewed under the prism
of modern taxonomic studies (e.g. Hendrickx and Harvey, 1999;
Mikkelsen and Cracraft, 2001; Boero, 2013; Macali et al., 2013).
Despite the general decline in taxonomical knowledge (e.g. Boero,
2001; Boero and Bernardi, 2014), numerous recent inventories ex-
ists, mostly at country level or classes-specific only.

Despite these limitations, the Mediterranean molluscan fauna
has always been considered as the best known in the world
(Oliverio, 2003). However, a general discrepancy occurs between
the western/northern and eastern/southern parts and with regards
to different environments and depths. Although our knowledge on
the Mollusca of the continental shelf may be considered quite sat-
isfactory, that on the bathyal fauna is far from complete and has
been poorly explored, with few recent exceptions (e.g. Galil and
Zibrowius, 1998; Bogi and Galil, 2004; Galil, 2004; Olu-Le Roy
et al., 2004; Ritt et al., 2012). In the past, empty shells have of-
ten been counted as living specimens, which often has led to the
inclusion of doubtful/fossil species in the Mediterranean resident
fauna [e.g. Veleropilina reticulata (G. Seguenza, 1876): see Warén
and Gofas, 1996; Gibbula tantilla Monterosato, 1890: see Smriglio
et al., 1991; Campani and Bogi, 2008; the not-yet-discussed Zeidora
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naufraga Watson, 1883]. Qualitative data obtained from the study
of thanatocoenosis, however, should always be complemented by
a critical approach, and this is why we include published records
of four molluscan species from Crete among the doubtful ones.
These records could be easily based on fossil or subfossil speci-
mens. An increasing knowledge of the Mediterranean bathyal fauna
may definitively clarify whether these species belong, or not, not
only to the Cretan fauna, but also to the Mediterranean fauna at
large.

An additional value of recent check-lists is that they are often
based on a new bulk of unpublished material, often preserved (as
in our case) in alcohol for further molecular analysis. Despite hun-
dreds of taxonomic studies covering the Atlantic—Mediterranean
area, the alpha taxonomy of local molluscan species is primar-
ily based on shell morphology and colour pattern (Sabelli and
Taviani, 2014), and only few groups have been molecularly in-
vestigated, often with puzzling results (e.g.: Barco et al., 20133,
2013b). The same holds for “opisthobranchs”, in which, in absence
of shell morphology, the study of taxonomically important char-
acters is mostly substituted by external morphology and anatomy
of soft parts (Gosliner et al., 2008), and for which only the tax-
onomy of some Atlantic-Mediterranean groups/species has been
molecularly solved (e.g. Eilertsen and Malaquias, 2013; Carmona
et al., 2014). This is, as an example, at the basis of our doubts
regarding the Crete record of Haminoea orteai P. Talavera, Murillo
& Templado, 1987 and our uncertainties regarding the identifica-
tion of Aplysia parvula Morch, 1863, Tayuva lilacina (Gould, 1852)
complex, and Doto sp. The alpha-taxonomy of Haminoea species
is still controversial, and constitutes a puzzling problem for non
(and even for) Haminoea-trained molluscan taxonomists: as recent
examples, despite deep uncertainties regarding the objective tax-
onomic identity of Haminoea hydatis (Linnaeus, 1758), whose type
material is constituted by a shell in poor conditions only (LSL.318),
this species is still commonly recorded in several articles covering
the Atlantic-Mediterranean fauna (e.g. Carvalho et al., 2011; Felix
et al., 2013; Ludovisi et al., 2013; Abushaala et al., 2014). An alien
Haminoea species (Haminoea japonica Pilsbry, 1895) has spread un-
detected in the European seas for decades due to taxonomic im-
pediments and despite early Mediterranean records (Hanson et al.,
2013). The recently described Haminoea templadoi Garcia, Perez-
Hurtado & Garcia-Gémez, 1991 (see Garcia et al., 1991) and even
the recent records of Haminoea orbignyana (Férussac, 1822) from
the Adriatic (Rinaldi, 2012) may easily belong to H. japonica. In
turn, recent records of H. orbygniana have been ascribed to H. hy-
datis (e.g. Scaperrotta et al., 2013). Since the material at the basis
of several records is constituted by empty shells, photos, and/or
formaldehyde-preserved specimens, no existing methods are suit-
able to confirm or correct these identifications. Unfortunately, we
have found no Haminoea orteai-like specimens in our samples, and
therefore cannot be resolute on the topic. However, our alcohol-
preserved material belonging to the other three species may be
definitively useful when reviewing their current taxonomy with
modern molecular phylogenetic approaches.

Finally, according to published and new data, only 81 sea slugs
and shelled relatives were recorded from Crete to date (76 ex-
cluding the doubtful records), and these account for ~20% of the
known Mediterranean sea-slugs and shelled relatives [Opistho-
branchia excluding Pteropoda (Thecosomata and Gymnosomata):
Templado and Villanueva in Coll et al, 2010]. Taxonomy is un-
resolved for several species listed in Coll et al. (2010), and a fu-
ture perspective may be to homogenize the huge quantity of data
provided by single countries or specific research groups. Even if
our species numbers are numerically in agreement with those re-
ported from whole nearby eastern Mediterranean countries (ex-
cept Syria, Lebanon and Egypt for which few sea slugs data are
available) (see discussions in Crocetta et al., 2013), and the ab-

sence of several common species with Atlantic-Mediterranean dis-
tribution from the eastern Mediterranean fauna may be plausible,
a higher number of sea slug species is clearly expected from Crete,
including at least those recorded from other eastern Mediterranean
countries, hopefully with focused biodiversity targeted research.
Despite the number of species lower than expectable, we hereby
lay the foundations to extend local studies on sea slugs and shelled
relatives and fill expected gaps in the Mediterranean distribution
of several taxa. The present paper therefore constitutes a manda-
tory step when providing large-scale and well-defined Mediter-
ranean molluscan distributional patterns, and emphasizes the ne-
cessity of more intensive studies of the molluscan communities in
the area. The future will show if this will hold true, or not.

Acknowledgements

Duilio Di Massa (Trieste, Italy), Kety Nicolay (Roma, Italy), Italo
Nofroni (Roma, Italy), Marco Oliverio (Roma, Italy), Mauro Pizzinif
(Roma, Italy), Stefano Rufini (Roma, Italy), Ruggero Ruggerif (Roma,
Italy), Christoffer Schanderf (Bergen, Norway), Willy Segers (Aart-
selaar, Belgium) and Raimondo Villa (Anguillara Sabazia, Roma,
Italy) helped with material and SEM photographs. Claudio Mani-
castri and the Scientific Staff of the ZMR (Roma, Italy) supported
the study of the cephalaspidean material in the MTRS. Ferdinando
Boero (Lecce, Italy), Philippe Bouchet (Paris, France), Riccardo
Cattaneo-Vietti (Ancona, Italy), Lucas Cervera (Cadiz, Spain), Elena
Chaban (St. Petersburg, Russia), Virginie Héros (Paris, France), Er-
manno Quaggiotto (Vicenza, Italy), Joachim Langeneck (Pisa, Italy),
Angel Valdés (Pomona, California) and Argyro Zenetos (Athens,
Greece) provided missing articles. Nathalie Yonow (Swansea, U.K.)
critically reviewed and proofreaded the present paper. Two anony-
mous reviewers helped to improve this article.

Appendix A. Supplementary data

Supplementary data related to this article can be found at http:
//dx.doi.org/10.1016/j.quaint.2015.02.061.

References

Abushaala, N.M., Shaibi, T., Howaege, H.M., 2014. Molluscan fauna of hard substrate
along the coastal zone of western Libya. International Journal of Bioassays 3,
3211-3217.

Alexandrakis, G., 2014. Estimation of the climatic change impact to beach tourism
using joined vulnerability analysis and econometric modelling. ADAPTtoCLI-
MATE Conference, 27-28 March 2014, Nicosia Cyprus.

Andersson, S., 2006 (Aug 4). Aplysia dactylomela in Crete, Greece [Message in]
Sea Slug Forum. Australian Museum, Sydney. Available from: http://www.
seaslugforum.net/find/17324.

Anderson, J., 2007 (Jul 23). Re: Haminoea cyanomarginata from Greece [Message
in] Sea Slug Forum. Australian Museum, Sydney. Available from: http://www.
seaslugforum.net/find/20273.

Audouin, V., 1826. Explication sommaire des planches des mollusques de I'Egypte
et la Syrie publiées par Jules-César Savigny, offrant un exposé des caractéres
naturels des genres avec la distinction des espéces. Explication sommaire des
planches dont les dessines ont été fournis par M. J.C. Savigny pour I'histoire
naturelle de I'ouvrage. In: Panckoucke, C.LF. (Ed.), Description de I'Egypte, ou,
Recueil des Observations et des recherches qui out été faites en Egypte pen-
dant I'expédition de I'armée francaise, vol. 22. Imprimerie de Panckoucke, Paris,
pp. 117-212.

Barash, A., Danin, Z., 1977. Addition to the knowledge of Indo-Pacific Mollusca in
the Mediterranean. Conchiglie 13, 85-116.

Barash, A., Zenziper, Z., 1991. Notes on mollusca of Crete. La Conchiglia 22, 63-72.

Barco, A., Evans, J., Schembri, PJ., Taviani, M., Oliverio, M., 2013a. Testing the appli-
cability of DNA barcoding for Mediterranean species of top-shells (Gastropoda,
Trochidae, Gibbula s.l.). Marine Biology Research 9, 785-793.

Barco, A., Houart, R, Bonomolo, G., Crocetta, F, Oliverio, M., 2013b. Molecular
data reveal cryptic lineages within the northeastern Atlantic and Mediterranean
small mussel drills of the Ocinebrina edwardsii complex (Mollusca: Gastropoda:
Muricidae). Zoological Journal of the Linnean Society 169, 389-407.

Bedulli, D., Cattaneo-Vietti, R., Chemello, R., Ghisotti, F., Giovine, F., 1995. Gastropoda
opisthobranchia, Divasibranchia, Gymnomorpha. In: Minelli, A., Russo, S., La
Posta, S. (Eds.), Checklist Delle Specie Della Fauna Italiana, 15. Calderini,
Bologna, pp. 1-24.

56


doi:10.1016/j.quaint.2015.02.061
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref1
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref1
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref1
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref1
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref2
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref2
http://www.seaslugforum.net/find/17324
http://www.seaslugforum.net/find/20273
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref5
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref5
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref6
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref6
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref6
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref7
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref7
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref7
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref8
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref8
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref8
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref8
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref8
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref8
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref9
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref9
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref9
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref9
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref9
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref9
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref10
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref10
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref10
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref10
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref10
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref10

66 E Crocetta et al./Quaternary International 390 (2015) 56-68

Beu, A.G., Maxwell, G.A., 1990. Cenozoic Mollusca of New Zealand. New Zealand
Geological Survey Paleontological Bulletin 58, 1-518 Lower Hutt, New Zealand.

Bianchi, C.N., Morri, C., 2000. Marine biodiversity of the Mediterranean Sea: situa-
tion, problems and prospects for future research. Marine Pollution Bulletin 40,
367-376.

Boero, F, 2001. Light after dark: the partnership for enhancing expertise in taxon-
omy. Trends in Ecology and Evolution 16, 5.

Boero, F,, 2013. Observational articles: a tool to reconstruct ecological history based
on chronicling unusual events. F1000Research 2, 168.

Boero, F, Bernardi, G., 2014. Phenotypic vs genotypic approaches to biodiversity,
from conflict to alliance. Marine Genomics 17, 63-64.

Bogi, C., Galil, B.S., 2004. The bathybenthic and pelagic molluscan fauna off the Lev-
antine coast, eastern Mediterranean. Bollettino Malacologico 39, 79-90.

Bogi, C., Galil, B.S., 2013. Cylichna villersii, an Erythraean cephalaspideid snail (Mol-
lusca: Gastropoda: Opisthobranchia) in the eastern Mediterranean. Marine Bio-
diversity Records 6, €92.

Bouchet, P., 1975. Opisthobranches de profondeur de I'Océan Atlantique. I - Cepha-
laspidea. Cahiers de Biologie Marine 16, 317-365.

Bouchet, P, Danrigal, F., 1982. Napoleon’s Egyptian campaign (1798-1801) and the
Savigny collection of shells. The Nautilus 96, 9-24.

Bouchet, P, 2014 (Oct 28). Ventomnestia girardi (Audouin, 1826) [Message in].
World Register of Marine Species. Available from: http://www.marinespecies.
org/aphia.php?p=taxdetailsandid=599544.

Boudouresque, C.-F, 2004. Marine biodiversity in the Mediterranean: status of
species, populations and communities. Scientific Report of Port-Cros National
Park 20, 97-146.

Bucquoy, E., Dautzenberg, P., Dollfus, G., 1882-1886 [1882: 1-84, plates 1-10; 1883:
85-196, plates 11-20; 1884: 197-342, plates 21-40; 1885: 343-418, plates 41-50;
1886: 419-570, plates 51-66]. Les mollusques marins du Roussillon. Tome ler.
Gastropodes. ].B. Bailliére and Fils, Paris.

Burn, R., Bell, K.N., 1974. Description of Retusa pelyx Burn sp. nov. (Opisthobranchia)
and its food sources from Swan Bay, Victoria. Journal of the Malacological Soci-
ety of Australia 3, 37-42.

Campani, E., Bogi, C., 2008. Nuovo ritrovamento di Gibbula tantilla Monterosato,
1890 (Gastropoda, Trochidae). Notiziario S.LM. 25, 9.

Carlson, C., Hoff, PJ., 2000 (Feb 3). Ventomnestia villica (Gould, 1859) [Message
in] Sea Slug Forum. Australian Museum, Sydney. Available from: http://www.
seaslugforum.net/showall/ventvill.

Carmona, L., Pola, M., Gosliner, TM., Cervera, J.L, 2014. The Atlantic-Mediterranean
genus Berghia Trinchese, 1877 (Nudibranchia: Aeolidiidae): taxonomic review
and phylogenetic analysis. Journal of Molluscan Studies 80, 482-498.

Carvalho, S., Constantino, R., Cerqueira, M., Pereira, D., Subida, M.D., Drake, P,
Gaspar, M.B., 2011. Short-term impact of bait digging on intertidal macroben-
thic assemblages of two south Iberian Atlantic systems. Estuarine. Coastal and
Shelf Science 132, 65-76.

Cedhagen, T., 1996. Foraminiferans as food for cephalaspideans (Gastropoda:
Opisthobranchia), with notes on secondary tests around calcareous foraminifer-
ans. Phuket Marine Biological Centre Special Publication 16, 279-290.

Cervera, J.L,, Calado, G., Gavaia, C., Malaquias, M.A.E., Templado, ]., Ballesteros, M.,
Garcia-Gomez, ].C., Megina, C., 2004. An annotated and updated checklist of the
opisthobranchs (Mollusca: Gastropoda) from Spain and Portugal (including is-
lands and archipelagos). Boletin de I'Instituto Espafiol de Oceanografia 20, 1-
122.

Chaban, E.M., 2000. Some materials for revision of opisthobranchs of the family Re-
tusidae (Mollusca: Cephalaspidea). Trudy Zoologischeskogo Instituta, Rossiiskaia
Akademiia Nauk. Sankt Peterburg 286, 23-28.

Chaban, E.M., Chernyshev, A.V., 2013. New and little-known shell-bearing heter-
obranch mollusks (Heterobranchia: Aplustridae and Cephalaspidea) from the
bathyal zone of the northwestern part of the Sea of Japan. Deep-Sea Research II
86-87, 156-163.

CLEMAM (last accessed 01.12.14.). Check List of European Marine Mollusca. http:
//www.somali.asso.fr/clemam/index.clemam.html.

Coggan, R.A., Smith, CJ., Atkinson, RJ.A., Papadopoulou, K.-N., Stevenson, T.D.L,
Moore, P.G., Tuck, 1.D., 2001. Comparison of Rapid Methodologies for Quanti-
fying Environmental Impacts of Otter Trawls, pp. 1-236.

Coll, M., Piroddi, C., Steenbeek, J., Kaschner, K., Lasram, FEB.R. Aguzzi, ],
Ballesteros, E., Bianchi, C.N., Corbera, ]., Dailianis, T., Danovaro, R., Estrada, M.,
Froglia, C., Galil, B., Gasol, J.M., Gertwagen, ]., Gil, J., Guilhaumon, F.,, Kesner-
Reyes, K., Kitsos, M.S., Koukouras, A., Lampadariou, N., Laxamana, E., de la
Cuadra, C.M.L, Lotze, HK., Martin, D., Mouillot, D., Oro, D., Raicevich, S., Rius-
Barile, ], Saiz-Salinas, J.I, San Vicente, C., Somot, S., Templado, J., Turon, X,
Vafidis, D., Villanueva, R., Voultsiadou, E., 2010. The biodiversity of the Mediter-
ranean Sea: Estimates, Patterns, and Threats. PLoS ONE 5, e11842.

Corso, A., 2006 (Aug 18). Re: Aplysia dactylomela in Eastern Sicily [Message in]
Sea Slug Forum. Australian Museum, Sydney. Available from: http://www.
seaslugforum.net/find/17498.

Cosenza, G., Fasulo, G., 1997. I molluschi conchiferi litorali dell'lsola di Creta. La
Conchiglia 284, 51-58.

Crocetta, F, 2012. Marine alien Mollusca in Italy: a critical review and state of the
knowledge. Journal of the Marine Biological Association of the United Kingdom
92, 1357-1365.

Crocetta, F.,, Galil, B., 2012. The invasive spotted sea hare Aplysia dactylomela (Mol-
lusca: Gastropoda: Aplysiidae) - new records and spread pattern in the Mediter-
ranean. Vie et Milieu 62, 43-46.

Crocetta, F, Tringali, L.P,, 2015. Mapping alien Mollusca distribution in the Mediter-
ranean Sea: the Lessepsian immigrant Retusa desgenettii (Audouin, 1826)

reaches Turkey. Quaternary International. http://dx.doi.org/10.1016/j.quaint.2015.
03.009.

Crocetta, F, Zibrowius, H., Bitar, G., Templado, ]J., Oliverio, M., 2013. Biogeograph-
ical homogeneity in the eastern Mediterranean Sea - I: the opisthobranchs
(Mollusca: Gastropoda) from Lebanon. Mediterranean Marine Science 14, 403-
408.

Crosse, H., 1885. Nomenclatura generica e specifica di alcune conchiglie mediterra-
nee, pel Marchese di Monterosato. Journal de Conchyliologie 33, 139-142.

Daskos, A., Zenetos, A., 2007. Additions to the knowledge of alien Opisthobranchia
of Greece. Aquatic Invasions 2, 258-260.

Dayrat, B., 2010. A Monographic revision of basal discodorid sea slugs (Mollusca:
Gastropoda: Nudibranchia: Doridina). Proceedings of the California Academy of
Sciences 61, 1-403.

Dayrat, B., 2011. A warning for ecologists and conservation biologists using species
checklists: how the European marine fauna ‘lost’ all of its 16 Discodoris species.
Organisms Diversity and Evolution 11, 75-82.

Dimitrakis, K.G., 1987. Sea Shells of the Greek Seas. Orfanidis Press, Athens, Greece,
pp. 1-67.

Eilertsen, M.E., Malaquias, M.A.E., 2013. Systematic revision of the genus Scaphander
(Gastropoda, Cephalaspidea) in the Atlantic Ocean, with a molecular phyloge-
netic hypothesis. Zoological Journal of the Linnean Society 167, 389-429.

Eleftheriou, A., Dounas, K. Papadopoulou, K. Karakassis, I., Anastasiadis, P.
Koutsoubas, D., Lazaridou, T., Lambropoulou, M., 1990. Research Programme:
Study of the Coasts of Kriti that Present Ecological Disturbances II. Marine Sec-
tion. Final report. University of Crete, Greece.

Félix, PM., Chainko, P, Costa, ].L, Correia, M.)J., Chaves, M.L, Medeiros, ].P,
Cabral, H.N., Wouters, N., Bernardo, ]J., Costa, A.M., Cristo, M., Silva, G., Azeda, C.,
Tavares, P, Costa, M., Cancela Da Fonseca, L., 2013. Short-term versus long-
term changes in the benthic communities of a small coastal lagoon: implica-
tions for ecological status assessment. Vie et Milieu 63, 11-22.

Forbes, E., 1844. Report on the Mollusca and Radiata of the Aegean Sea and on their
distribution, considered as bearing on Geology. Report of the 13th Meeting of
the British Association for the Advancement of Science, pp. 130-193.

Gaglini, A., 1991. Seconde spigolature ... monterosatiane. Notiziario C..S.MA. 12-13,
1-22.

Galil, B.S., 2004. The limit of the sea: the bathyal fauna of the Levantine Sea. Scien-
tia Marina 68, 63-72.

Galil, B.S., Zibrowius, H., 1998. First benthos samples from Eratosthenes seamount,
Eastern Mediterranean. Senckenbergiana Maritima 28, 111-121.

Garcia, FJ., Bertsch, H., 2009. Diversity and distribution of the Gastropoda Opistho-
branchia from the Atlantic Ocean: a global biogeographic approach. Scientia Ma-
rina 73, 153-160.

Garcia, FJ., Perez-Hurtado, A., Garcia-Gémez, ].C., 1991. Haminaea templadoi, a new
species of cephalaspidean opisthobranch from the Atlantic Iberian coast. Journal
of Molluscan Studies 57, 395-399.

Giribet, G., Pefias, A., 1997. Fauna malacélogica del litoral del Garraf (NE de la Penin-
sula Ibérica). Iberus 15, 41-93.

Glampedakis, J., 2011. Facelina bostoniensis (Couthoy, 1838) [Message in] Nudi Pixel.
Available from: http://www.nudipixel.net/photo/00033417/.

Gofas, S., 2014 (Oct 28). Cylichna parvula Jeffreys, 1883 [Message in]. World Register
of Marine Species. Available from: http://www.marinespecies.org/aphia.php?p=
taxdetailsandid=139479.

Gosliner, T.M., Cervera, J.L, Ghiselin, M.T., 2008. Scientific exploration in the
Mediterranean Region. Biodiversity of the Mediterranean Opisthobranch gastro-
pod fauna: historical and phylogenetic perspective. Proceedings of the California
Academy of Sciences 59, 117-137.

Granata-Grillo, G., 1877. Descriptions de quelques espéces nouvelles ou peu con-
nues. Salvatore Marchese, Napoli.

Hanson, D., Cooke, S., Hirano, Y., Malaquias, M.A.E., Crocetta, F,, Valdes, A., 2013.
Slipping through the cracks: the taxonomic impediment conceals the origin
and dispersal of Haminoea japonica, an invasive species with impacts to human
health. PLoS ONE 8, e77457.

Hendrickx, M., Harvey, A\W., 1999. Checklist of anomuran crabs (Crustacea: De-
capoda) from the eastern Tropical Pacific. Belgian Journal of Zoology 129, 363-
389.

Hoenselaar, HJ., Dekker, H., 1998. Molluscs of the Great Bitter Lake, Suez Canal,
Egypt, collected by C. Beets in 1950. Basteria 62, 197-214.

Hurst, A., 1965. Studies on the structure and function of the feeding apparatus of
Philine aperta with a comparative consideration of some other opisthobranchs.
Malacologia 2, 281-347.

Iredale, T,, 1915. Some more misused molluscan generic names. Proceedings of the
Malacological Society of London 11, 291-306.

Janssen, R., 1989. Benthos-Mollusken aus dem Tiefwasser des ostlichen Mit-
telmeeres, gesammelt wahrend der ‘METEOR’- Fahrt 5 (1987). Senckenbergiana
Maritima 20, 265-276.

Jeffreys, J.G., 1867. British Conchology, or an Account of the Mollusca Which Now
Inhabit the British Isles and the Surrounding Seas, vol. IV. John van Voorst, Lon-
don.

Jeffreys, ].G., 1883. Mediterranean Mollusca, No. 3, and other Invertebrata. Annals
and Magazine of Natural History 11 (5), 393-401.

Koulouri, P, Dounas, C., Arvanitidis, C., Koutsoubas, D., Eleftheriou, A., 2006. Mol-
luscan diversity along a Mediterranean soft bottom sublittoral ecotone. Scientia
Marina 70, 573-583.

Koutsoubas, D., Koukouras, A., Karakassis, 1., Dounas, C., 1992. Contribution to the
knowledge of Gastropoda and Bivalvia (Mollusca) of Crete Island (S. Aegean
Sea). Bollettino Malacologico 28, 69-82.

57


http://refhub.elsevier.com/S1040-6182(15)00168-8/sref11
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref11
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref11
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref12
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref12
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref12
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref13
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref13
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref14
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref14
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref15
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref15
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref15
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref16
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref16
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref16
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref17
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref17
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref17
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref18
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref18
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref19
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref19
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref19
http://www.marinespecies.org/aphia.php?p=taxdetailsandid=599544
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref21
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref21
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref22
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref22
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref22
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref23
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref23
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref23
http://www.seaslugforum.net/showall/ventvill
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref25
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref25
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref25
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref25
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref25
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref26
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref26
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref26
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref26
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref26
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref26
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref26
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref26
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref27
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref27
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref28
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref28
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref28
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref28
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref28
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref28
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref28
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref28
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref28
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref29
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref29
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref30
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref30
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref30
http://www.somali.asso.fr/clemam/index.clemam.html
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref31
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref31
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref31
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref31
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref31
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref31
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref31
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref31
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref32
http://www.seaslugforum.net/find/17498
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref34
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref34
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref34
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref35
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref35
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref36
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref36
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref36
http://dx.doi.org/10.1016/j.quaint.2015.03.009
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref38
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref38
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref38
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref38
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref38
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref38
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref39
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref39
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref40
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref40
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref40
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref41
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref41
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref42
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref42
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref43
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref43
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref44
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref44
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref44
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref45
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref45
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref45
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref45
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref45
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref45
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref45
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref45
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref45
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref46
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref47
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref47
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref48
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref48
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref52
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref52
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref49
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref49
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref49
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref50
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref50
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref50
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref51
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref51
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref51
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref51
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref53
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref53
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref53
http://www.nudipixel.net/photo/00033417/
http://www.marinespecies.org/aphia.php?p=taxdetailsandid=139479
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref56
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref56
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref56
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref56
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref57
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref57
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref58
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref58
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref58
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref58
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref58
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref58
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref58
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref59
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref59
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref59
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref60
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref60
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref60
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref61
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref61
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref62
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref62
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref63
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref63
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref64
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref64
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref65
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref65
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref66
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref66
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref66
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref66
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref66
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref66
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref67
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref67
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref67
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref67
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref67

E Crocetta et al./Quaternary International 390 (2015) 56-68 67

Koutsoubas, D., Koukouras, A., 1993. An account of our knowledge on the opistho-
branch molluscs fauna of the Aegean Sea. Bollettino Malacologico 29, 191-200.

Koutsoubas, D., Koukouras, A., Thomson, T.E., 1993. Sacoglossa and Nudibranchia
(Opisthobranchia) from the Aegean Sea: new records for the eastern Mediter-
ranean fauna. Mitteilungen aus dem Zoologischen Museum in Berlin 69, 155-
163.

Koutsoubas, D., Tselepides, A., Eleftheriou, A., 2000. Deep sea molluscan fauna of
the Cretan Sea (eastern Mediterranean): faunal, ecological and zoogeographical
remarks. Senckenbergiana Maritima 30, 85-98.

Ledoyer, M., 1969. Apercu sur la faune vagile de quelques biotopes de substrat dur
de Méditerranée orientale, comparaison avec les mémes biotopes en Méditer-
ranée occidentale. Tethys 1, 281-290.

Lemche, H., 1948. Northern and Arctic tectibranch gastropods. I. The Larval shells.
II. A revision of the cephalaspid species. Det Konelige Danske Videnskahernes
Selskah. Biologislze Skrifter 5, 1-136.

Lovén, S., 1846. Index molluscorum litora Scandinaviae Occidentalia habitantium.
Ofversigt dfver Kongliga Svenska Vetenskapsakademiens Férhandlingar 3, 134-
160.

Ludovisi, A., Gastaldelli, G., Fano, E.A. Multi-scale spatio-temporal patchiness of
macrozoobenthos in the Sacca di Goro lagoon (Po River Delta, Italy). Transitional
Waters Bulletin 7, 233-244.

Macali, A., Conde, A., Smriglio, C., Mariottini, P, Crocetta, F., 2013. The evolution of
the Molluscan biota of the Sabaudia Lake: a matter of human history. Scientia
Marina 77, 649-662.

Malaquias, M.A.E., Mackenzie-Dodds, J., Bouchet, P, Gosliner, T.,, Reid, D.G., 2009.
A molecular phylogeny of the Cephalaspidea sensu lato (Gastropoda: Eu-
thyneura): Architectibranchia redefined and Runcinacea reinstated. Zoologica
Scripta 38, 23-41.

Manousis, A., 2012. The Sea Shells of Greece. Kyriakidis Brothers, Thessaloniki.

Marcus, Ev, Marcus, Er, 1969. Opisthobranchian and lamellarian gastropods col-
lected by the “Vema”. American Museum Novitates 2368, 1-33.

Marshall, B., Bouchet, P., Gofas, S., 2014 (Oct 28). Cylichnina [Message in]. World
Register of Marine Species. Available from: http://www.marinespecies.org/
aphia.php?p=taxdetailsandid=138429.

Marwick, J., 1931. The Tertiary Mollusca of the Gisborne District. Palaeontological
Bulletin of the New Zealand Department of Scientific and Industrial Research,
Geological Survey Branch 13, pp. 1-177.

Mienis, H.K., 1976. Ventomnestia girardi (Audouin, 1827) from the Mediterranean.
Conchiglie 12, 209-210.

Mienis, H.K., 2004. New data concerning the presence of Lessepsian and Indo-Pacific
migrants among the molluscs in the Mediterranean Sea with emphasize on the
situation in Israel. Turkish Journal of Aquatic Life 2, 117-131.

Mikkelsen, P.M., 1996. The evolutionary relationships of the Cephalaspidea s.l. (Gas-
tropoda: Opisthobranchia): a phylogenetic analysis. Malacologia 37, 375-442.
Mikkelsen, P.M., Cracraft, J., 2001. Marine biodiversity and the need for systematic

inventories. Bulletin of Marine Science 69, 525-534.

Moazzo, P.G., 1939. Mollusques testacés marins du Canal de Suez. Mémoires Présen-
tés a I'Institut d’Egypte 38, 1-283.

Montagu, G., 1803. Testacea Britannica or Natural History of British Shells, Marine,
Land, and Fresh-water, Including the Most Minute: Systematically Arranged and
Embellished with Figures. White ]., London.

Monterosato, T.A., di, 1884. Nomenclatura generica e specifica di alcune conchiglie
mediterranee. Virzi, Palermo.

Morrow, C.C., Thorpe, ].P, Picton, B.E., 1992. Genetic divergence and cryptic specia-
tion in two morphs of the common subtidal nudibranch Doto coronata (Opistho-
branchia: Dendronotacea: Dotoidae) from the northern Irish Sea. Marine Ecol-
ogy Progress Series 84, 53-61.

Nordsieck, F., 1972. Die Europdischen Meeresschnecken (Opisthobranchia mit Pyra-
midellidae; Rissoacea). Vom Eismeer bis Kapverden, Mittelmeer und Schwarzes
Meer. Gustav Fischer Verlag, Stuttgart.

Oberling, J.-J., 1970. Quelques espéces nouvelles de gastéropodes du basin méditer-
ranéen. Kleine Mitteilungen Naturhistorishes Museum Bern 1, 1-7.

Oberling, J.-J., 1971. Quelques taxa nouveaux ou mal compris de microgastéropodes
méditerranéen. Kleine Mitteilungen Naturhistorishes Museum Bern 2, 1-8.
Ohnbheiser, L.T., Malaquias, M.A.E., 2013. Systematic revision of the gastropod family
Philinidae (Mollusca: Cephalaspidea) in the north-east Atlantic Ocean with em-
phasis on the Scandinavian Peninsula. Zoological Journal of the Linnean Society

167, 273-326.

Ohnbheiser, L.T., Malaquias, M.A.E., 2014. The family Diaphanidae (Gastropoda: Het-
erobranchia: Cephalaspidea) in Europe, with a redescription of the enigmatic
species Colobocephalus costellatus M. Sars, 1870. Zootaxa 3774, 501-522.

Oliverio, M., 2003. The Mediterranean molluscs: the best known malacofauna of the
world...so far. Biogeographia 24, 195-208.

Oliverio, M., Tringali, L.P,, 2001. The types of marine molluscan species described by
Monterosato, in the Museo Civico di Zoologia, Roma. General scope of the work,
and part 1: the opisthobranch gastropods. Bollettino Malacologico 37, 121-142.

Oliverio, M., Villa, R,, Colli, C., Faraglia, E., Rambelli, M.S., 1993. Campagna “Akd-
eniz'92” in Turchia Meridionale. Rapporto preliminare. Notiziario S.LM. 11, 15-
19.

Olu-Le Roy, K. Sibuet, M. Fiala-Medioni, A. Gofas, S., Salas, C., Mariotti, A.,
Foucher, J.-P., Woodside, ]., 2004. Cold seep communities in the deep eastern
Mediterranean Sea: composition, symbiosis and spatial distribution on mud vol-
canoes. Deep Sea Research Part I: Oceanographic Research Papers 51, 1915-1936.

Ortea, J.A., Bouchet, P, 1989. Description de deux nouveaux Doto de Méditerranée
occidentale (Mollusca: Nudibranchia). Bollettino Malacologico 24, 261-268.

Ortea, J.A., Urgorri, V., 1978. El genero Doto (Oken, 1815) en el Norte y Nordeste de
Espana. Boletin de la Estacion Central de Ecologia 7, 73-92.

Ortea, J., Moro, L., Ocaiia, O., Bacallado, ].J., 2010. Contribucién al estudio del género
Doto Oken, 1815 (Mollusca: Nudibranchia) en Ceuta (Espafia) con la descripcion
de nuevas especies. Revista de la Academia Canaria de Ciencias 21, 81-91.

Palazzi, S., 2002 (unpublished). Su una pubblicazione poco nota di R. A. Philippi,
1840, e sulle specie in essa descritte. BioSophia Archive 00000337.

Pallary, P, 1926. Explication des planches de ].C. Savigny. Mémoires Présentés a
I'Institut d'Egypte 11, 1-139.

Perna, E., 2013. La collezione Perna Atlanto-Mediterranea - Gastropoda. I Quaderni
di Malachia 7, 1-271.

Philippi, R.A., 1840. Lettera del Sig. Rodolfo A. Philippi da Berlino Professore di
Zoologia alla Scuola Politecnica di Cassel - Al Dottor di Medicina Andrea
Aradas da Catania. Giornale del Gabinetto Letterario dell’Accademia Gioenia 5,
67-70.

Philippi, R.A., 1844. Enumeratio molluscorum Siciliae cum viventium tum in tellure
tertiaria fossilicum, quae in itinere suo observavit II. Eduardi Anton, Halis Sax-
onum.

Picton, B.E., Brown, G.H., 1981. Four nudibranch Gastropods new to the fauna of
Great Britain and Ireland including a new species of Doto Oken. Irish Naturalist’s
Journal 20, 261-308.

Pilsbry, H.A., 1895. Manual of Conchology. Academy of Natural Science of Philadel-
phia 15 (1), 181-436.

Poddubetskaia Ossokine, M., 2009 (Nov 9). Elysia viridis from Crete Island, Greece
[Message in] Sea Slug Forum. Australian Museum, Sydney. Available from: http:
[[www.seaslugforum.net/find/22534.

Poursanidis, D., 2008. Dendrodoris grandiflora Rapp, 1827 [Message in] Nudi Pixel.
Available from: http://www.nudipixel.net/photo/00006453/.

Poursanidis, D., 2011. First record of Piseinotecus gabinierei (Mollusca: Gastropoda:
Nudibranchia: Piseinotecidae) from the Aegean Sea. Marine Biodiversity Records
4, e7.

Poursanidis, D., Koutsoubas, D., 2015. On the occurrence of Elysia gordanae Thomp-
son & Jaklin, 1988 (Mollusca, Opisthobranchia) in East Mediterranean Sea. Ma-
rine Biodiversity. http://dx.doi.org/10.1007/s12526-015-0318-8.

Poursanidis, D., Koutsogiannopoulos, D., 2013. First record of Felimida britoi (Or-
tea and Perez, 1983) and Berghia coerulescens (Laurillard, 1830) (Gastropoda,
Opisthobranchia) from the Aegean Sea. In: Bilecenoglu, et al. (Eds.), New
Mediterranean Marine Biodiversity Records (December, 2013). Mediterranean
Marine Science 14, pp. 463-480.

Poursanidis, D., Koutsoubas, D., Crocetta, F.,, Faulwetter, S., Chatzigeorgiou, G., 2009a.
Opisthobranchs (Mollusca: Gastropoda) of the island of Crete: new records
and notes for their zoogeography and ecology. International Congress on the
Zoogeography, Ecology and Evolution of Eastern Mediterranean, 11th ICZEGAR,
21-25 September 2009. Hellenic Zoological Society, Herakleion, Crete, Greece,
p. 175.

Poursanidis, D., Koutsoubas, D., Gerovasilliou, V., Issaris, J., Zenetos, A., 2009b. New
records on the Opisthobranchia fauna of Greek waters. Marine Biodiversity
Records 2, 1-7.

Psarra, S., Tselepides, A., Ignatiades, L., 2000. Primary productivity in the olig-
otrophic Cretan Sea (NE Mediterranean): seasonal and interannual variability.
Progress in Oceanography 46, 187-204.

Rehder, H.A., 1980. The marine mollusks of Easter Island (Isla de Pascua) and Sala y
Goémez. Smithsonian Contributions to Zoology 289, 1-170.

Rinaldi, A., 2012. Atlante della fauna e flora marina dell’Adriatico nord-occidentale.
Editrice La Mandragora, Imola, pp. 1-642.

Ritt, B., Desbruyeres, D., Caprais, J.-C., Gauthier, O., Ruffine, L., Buscail, L., Olu-Le
Roy, K., Sarrazin, J., 2012. Seep communities from two mud volcanoes in the
deep eastern Mediterranean Sea: faunal composition, spatial patterns and envi-
ronmental control. Marine Ecology Progress Series 466, 93-119.

Rosenberg, G., Moretzsohn, F, Garcia, E.F, 2009. Gastropoda (Mollusca) of the Gulf
of Mexico. In: Felder, D.L, Camp, D.K. (Eds.), Gulf of Mexico-Origins, Wa-
ters, and Biota. Biodiversity. Texas A&M University Press, College Station, Texas,
pp. 579-699.

Rudman, W.B., 1971. On a new genus for “Tornatina” murdochi Suter, 1913 (Retusi-
dae, Opisthobranchia). Journal of the Malacological Society of Australia 2, 187-
193.

Sabelli, B., Giannuzzi-Savelli, R., Bedulli, D., 1990-1992. Catalogo annotato dei mol-
luschi marini del Mediterraneo. Libreria Naturalistica Bolognese, Bologna.

Sabelli, B., Taviani, M., 2014. The making of the Mediterranean molluscan biodiver-
sity. In: Goffredo, S., Dubinsky, Z. (Eds.), The Mediterranean Sea: its History and
Present Challenges. Springer, Dordrecht, pp. 285-396 (Chapter 16).

Sarneel, F, 2002a. Hypselodoris picta from Greece [Message in] Sea Slug Forum.
Australian Museum, Sydney. Available from: http://www.seaslugforum.net/find/
6471.

Sarneel, S, [sic!], 2002b. Discodoris atromaculata from Greece [Message in| Sea Slug
Forum. Australian Museum, Sydney. Available from: http://www.seaslugforum.
net/find/6462.

Sars, G.0., 1878. Bidrag til kundskaben om Norges arktiske fauna: 1. Mollusca regio-
nis Arcticae Norvegiae. Oversigt over de i Norges arktiske region forekommende
bloddyr. Brogger A.W., Christiana.

Savigny, J.-C., 1817. Description de I'Egypte, ou recueil des observations et des
recherches qui ont été faites en Egypte pendant I'expédition de I'Armée
frangaise, publiée par ordre du Gouvernement.

Scaperrotta, M., Bartolini, S., Bogi, C., 2013. Accrescimenti - Stadi di accrescimenti
dei molluschi marini del Mediterraneo.

58


http://refhub.elsevier.com/S1040-6182(15)00168-8/sref68
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref68
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref68
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref69
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref69
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref69
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref69
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref70
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref70
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref70
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref70
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref71
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref71
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref72
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref72
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref73
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref73
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref74
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref74
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref74
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref74
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref74
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref74
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref75
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref75
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref75
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref75
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref75
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref75
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref76
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref76
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref77
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref77
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref77
http://www.marinespecies.org/aphia.php?p=taxdetailsandid=138429
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref79
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref79
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref80
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref80
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref81
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref81
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref82
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref82
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref83
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref83
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref83
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref84
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref84
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref85
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref85
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref86
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref86
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref87
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref87
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref87
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref87
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref88
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref88
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref89
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref89
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref90
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref90
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref159
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref159
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref159
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref91
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref91
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref91
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref92
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref92
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref93
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref93
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref93
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref94
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref94
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref94
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref94
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref94
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref94
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref95
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref95
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref95
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref95
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref95
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref95
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref95
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref95
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref95
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref96
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref96
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref96
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref97
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref97
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref97
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref98
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref98
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref98
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref98
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref98
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref99
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref99
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref100
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref100
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref160
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref160
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref157
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref157
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref101
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref101
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref101
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref102
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref102
http://www.seaslugforum.net/find/22534
http://www.nudipixel.net/photo/00006453/
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref105
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref105
http://dx.doi.org/10.1007/s12526-015-0318-8
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref107
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref107
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref107
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref108
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref108
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref108
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref108
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref108
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref108
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref109
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref109
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref109
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref109
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref109
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref109
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref110
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref110
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref110
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref110
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref111
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref111
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref112
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref112
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref113
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref113
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref113
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref113
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref113
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref113
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref113
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref113
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref113
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref114
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref114
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref114
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref114
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref115
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref115
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref116
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref116
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref116
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref116
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref117
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref117
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref117
http://www.seaslugforum.net/find/6471
http://www.seaslugforum.net/find/6462
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref120
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref120
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref121
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref121
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref122
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref122
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref122
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref122

68 E Crocetta et al./Quaternary International 390 (2015) 56-68

Schigtte, T., 1998. A taxonomic revision of the genus Diaphana Brown, 1827, includ-
ing a discussion of the phylogeny and zoogeography of the genus (Mollusca:
Opisthobranchia). Steenstrupia 24, 77-140.

Seguenza, G., 1880. Le formazioni terziarie nella provincia di Reggio (Calabria).
Memorie della Classe di Scienze Fisiche Matematiche e Naturali della Regia Ac-
cademia del Lincei 6, 1-445.

Siakavara, A.G., 1994. Ecological Study of the Macrobenthic Ecosystem at Agia Pela-
gia Bay (Kriti Island) (Ph.D. thesis). University of Crete, Greece.

Smriglio, C., Mariottini, P., Gravina, F,, 1991. Nota su alcune specie del genere Gibbula
Risso, 1826 ex Leach ms. Bollettino Malacologico 27, 61-75.

Sykes, E.R.,, 1904. On the Mollusca procured during the “Porcupine” Expeditions,
1869-1870. Supplemental notes, part I. Proceedings of the Malacological Soci-
ety of London 6, 23-40.

Talavera, P., Murillo, L., Templado, J., 1987. The genus Haminoea Turton and Kingston,
1830 (Opisthobranchia, Bullomorpha) in the South East of Spain with the de-
scription of a new species. Bollettino Malacologico 23, 53-68.

Thiele, J., 1931. Handbuch der Systematischen Weichtierkunde. G. Fischer Verlag,
Jena.

Thompson, TE. Cattaneo-Vietti, R, Wong, Y.M. 1990. Eastern Mediterranean
Opisthobranchia: Dotidae (Dendronotoidea), Arminidae and Madrellidae (Armi-
noidea). Journal of Molluscan Studies 56, 393-413.

Tringali, L.P., 2001. Marine malacological records (Gastropoda: Prosobranchia, Het-
erobranchia, Opisthobranchia and Pulmonata) from Torres de Alcala, Mediter-
ranean Morocco, with the description of a new philinid species. Bollettino Mala-
cologico 37, 207-222.

Tringali, L.P,, Villa, R, 1990. Segnalazioni malacologiche dalle coste turche (Gas-
tropoda. Polyplacophora. Bivalvia). Notiziario C.I.S.MA. 11, 33-41.

Tringali, L.P, Oliverio, M., 2001. The recent Mediterranean species of the genus
Pyrunculus Pilsbry, 1895 (Opisthobranchia, Cephalaspidea, Retusidae). Bollettino
Malacologico 37, 151-162.

Tselepides, A., Papadopoulou, K.-N., Podaras, D., Plaiti, W., Koutsoubas, D., 2000.
Macrobenthic community structure over the continental margin of Crete (South
Aegean Sea, NE Mediterranean). Progress in Oceanography 46, 401-428.

Valdés, A., Héros, V., 1998. The types of Recent and certain fossil opisthobranch
molluscs in the Muséum national d’Histoire naturelle, Paris. Zoosystema 20,
695-742.

Valdés, A, Camacho-Garcia, Y.E, 2004. “Cephalaspidean” heterobranchs (Gas-
tropoda) from the Pacific coast of Costa Rica. Proceedings of the California
Academy of Sciences 55, 459-497.

Valdés, A., Alexander, ], Crocetta, F, Yokes, M.B., Giacobbe, S., Poursanidis, D.,
Zenetos, A., Cervera, ].L, Caballer, M., Galil, B.S., Schembri, PJ., 2013. The
origin and dispersal pathway of the spotted sea hare Aplysia dactylomela
(Mollusca: Opisthobranchia) in the Mediterranean Sea. Aquatic Invasions 8,
427-436.

van Aartsen, J.J., 1993. Creta: nota sui molluschi litorali. La Conchiglia 267, 6-8.

van der Linden, J., 1995. Philinidae dredged by the CANCAP expeditions (Gastropoda,
Opisthobranchia). Basteria 59, 65-83.

Vayssiére, A., 1913. Mollusques de la France et des regions voisines. Tome 1. Am-
phineures, Gastéropodes Opisthobranches, Hétéropodes, Marséniadés et Oncidi-
idés. Octave Doin et Fils Editeurs, Paris.

Vervaet, F, 2007. Skaleta op Kreta: een prima verzamelplaats. Spirula 355, 40-42.

Wagele, H., Klussmann-Kolb, A., Verbeek, E., Schrodl, M., 2014. Flashback and fore-
shadowing - a review of the taxon Opisthobranchia. Organisms Diversity and
Evolution 14, 133-149.

Warén, A., 1980. Marine Mollusca described by John Gwyn Jeffreys, with the loca-
tion of the type material. Special Publications of the Conchological Society of
Great Britain and Ireland 1, 1-60.

Warén, A., Gofas, S., 1996. A new species of Monoplacophora, redescription of the
genera Veleropilina and Rokopella, and new information on three species of the
class. Zoologica Scripta 25, 215-232.

WORMS (last accessed 01.12.14.). World register of Marine species. www.
marinespecies.org.

Yonow, N., 2008. Sea Slugs of the Red Sea. Pensoft Publishers, Sophia.

Zenetos, A., Gofas, S., Russo, G., Templado, J., 2004. CIESM Atlas of Exotic Species in
the Mediterranean, vol. 3. Molluscs. CIESM Publishers, Monaco.

Zenetos, A. Pancucci-Papadopoulou, M.-A., Zogaris, S., Papastergiadou, E.,
Vardakas, L., Aligizaki, K., Economou, A.E., 2009. Aquatic alien species in
Greece (2009): tracking sources, patterns and effects on the ecosystem. Journal
of Biological Research-Thessaloniki 12, 135-172.

Zenetos, A., Gofas, S., Verlaque, M., Cinar, M.E,, Garcia Raso, J.E., Azzurro, E.
Bilecenoglu, M., Froglia, C., Siokou, I, Bianchi, C.N., Morri, C, Sfriso, A,
San Martin, G., Giangrande, A., Katagan, T., Ballesteros, E., Ramos-Espld, A.,
Mastrototaro, F, Ocafia, O., Zingone, A., Gambi, M.C,, Streftaris, N., 2010. Alien
species in the Mediterranean Sea by 2010. A contribution to the application of
European Union's Marine Strategy Framework Directive (MSFD). Part 1. Spatial
distribution. Mediterranean Marine Science 11, 381-493.

Zenetos, A. Katsanevakis, S. Poursanidis, D. Crocetta, F, Damalas, D.
Apostolopoulos, G., Gravili, C., Vardala-Theodorou, E., Malaquias, M., 2011.
Marine alien species in Greek Seas: Additions and amendments by 2010.
Mediterranean Marine Science 12, 95-120.

Zenetos, A. Gofas, S, Morri, C, Rosso, A., Violanti, D. Garcia Raso, J.E.,
Cinar, M.E., Almogi-Labin, A., Ates, A.S., Azzurro, E., Ballesteros, E., Bianchi, C.N.,
Bilecenoglu, M., Gambi, M.C., Giangrande, A., Gravili, C., Hyams-Kaphzan, O.,
Karachle, PK,, Katsanevakis, S., Lipej, L., Mastrototaro, F., Mineur, F.,, Pancucci-
Papadopoulou, M.A., Ramos-Espla, A., Salas, C., San Martin, G., Sfriso, A.,
Streftaris, N., Verlaque, M., 2012. Alien species in the Mediterranean Sea by
2012. A contribution to the application of European Union’s Marine Strat-
egy Framework Directive (MSFD). Part 2. Introduction trends and pathways.
Mediterranean Marine Science 13, 328-352.

Zenetos, A., Koutsogiannopoulos, D., Ovalis, P.,, Poursanidis, D., 2013. The role played
by citizen scientists in monitoring marine alien species in Greece. Cahiers de
Biologie Marine 54, 419-426.

Zilch, A., 1959. Gastropoda. 2. Euthyneura. In: Wenz, W. (Ed.). Gastropoda. Gebruder
Borntraeger, Berlin. In: Schindewolf, O.H. Handbuch der Paldozoologie.

59


http://refhub.elsevier.com/S1040-6182(15)00168-8/sref155
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref155
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref123
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref123
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref124
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref124
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref125
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref125
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref125
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref125
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref126
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref126
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref127
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref127
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref127
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref127
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref128
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref128
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref129
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref129
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref129
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref129
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref130
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref130
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref131
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref131
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref131
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref132
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref132
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref132
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref133
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref133
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref133
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref133
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref133
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref133
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref134
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref134
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref134
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref135
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref135
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref135
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref136
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref137
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref137
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref156
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref156
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref138
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref138
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref139
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref139
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref140
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref140
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref140
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref140
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref140
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref141
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref141
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref142
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref142
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref142
http://www.marinespecies.org
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref143
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref143
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref144
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref144
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref144
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref144
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref144
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref145
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref145
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref145
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref145
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref145
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref145
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref145
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref145
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref146
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref147
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref147
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref147
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref147
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref147
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref147
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref147
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref147
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref147
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref147
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref148
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref149
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref149
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref149
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref149
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref149
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref150
http://refhub.elsevier.com/S1040-6182(15)00168-8/sref150

Mar Biodiv (2016) 46:5-6
DOI 10.1007/s12526-015-0318-8

SENCKENBERG

OCEANARIUM

On the occurrence of Elysia gordanae Thompson & Jaklin, 1988
(Mollusca, Opisthobranchia) in East Mediterranean Sea

Dimitris Poursanidis - Drosos Koutsoubas

Received: 6 July 2014 /Revised: 1 February 2015 /Accepted: 12 February 2015 /Published online: 26 February 2015
© Senckenberg Gesellschaft fiir Naturforschung and Springer-Verlag Berlin Heidelberg 2015

In the East Mediterranean, five species of the family
Plakobranchidae have been recorded (Koutsoubas and
Koukouras 1993; Turkmen and Demirsoy 2009). Elysia
gordanae Thompson & Jaklin 1988 is a small elysiid, between
10 and 17 mm in length, and can be found in shallow waters
on rocky bottoms. It feeds upon Acetabularia acetabulum
(Linnaeus) P.C. Silva 1952 and other filamentous algae. In
the summer of 2012, a survey was conducted in the area of
Kouremenos in eastern Crete by a team of two divers in order
to record the biodiversity of the shallow waters (< 10 m). By
means of visual census with free diving, ten dives of two-hour
fixed duration were led along predefined transects
(Katsanevakis et al. 2012). The findings were recorded on
waterproof paper, as this is an ideal means of writing under-
water and then transferring the data safely to the laboratory.
Whenever necessary, specimens were collected and trans-
ferred alive and intact in the laboratory for stereoscopic vision
and in situ photography. Among the species, one specimen of
Elysia gordanae Thompson & Jaklin, 1988 (Fig. 1) was found
in one location. It was semi-buried at a depth of 1 m under the
mud on the rocky bottom. Part of the rocky bottom was cov-
ered by a dense community of the Actiniaria Anemonia viridis
(Forskal, 1775) and Acetabularia acetabulum (Linnaeus) P.C.
Silva 1952. This is the first record of Elysia gordanae Thomp-
son & Jaklin, 1988 in the East Mediterranean Sea. Other
Opisthobranchia that were abundant in the region were Elysia
timida (Risso, 1818) and Thuridilla hopei (Verany, 1853)
while a young (60 mm) opisthobranch, Aplysia dactylomela
Rang 1828, was recorded crawling among the Cymodocea
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nodosa (Ucria) Ascherson 1870 meadow that covers part of
the gulf. The specimen is deposited in the collection of inver-
tebrates at the Natural History Museum of Crete in 96 % al-
cohol (NHMC 52.114). This is the easternmost location that
has been found, in a particularly oligotrophic sea compared to
the type of locality in the northeastern Adriatic Sea and other
locations that have been recorded thus far. The species has a
color variation due to the muddy bottom, which ultimately
prevents researchers and divers from detecting it easily, com-
pared to its white counterpart with red dots known as Elysia
timida (Risso, 1818), which is easily located on the rocky
bottoms of the shallow waters. More intensive and intrinsical-
ly thorough research is likely to show more species that, to
date, have never been recorded in the East Mediterranean.

Fig 1 Elysia gordanae Thompson & Jaklin, 1988 in different views
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7. GREECE

7.1 A new locality for Amathia (Zoobotryon) verticillata (Delle Chiaje, 1822) from Aegina Island, Saronikos

Gulf, Greece
D. Minchin

Several colonies of the spaghetti bryozoan, meas-
uring up to ~25cm, Amathia verticillata were found at-
tached to the quay wall, and close to the water surface,
adjacent to where fishing vessels berth in the Port of Ae-
gina (37.74611° N, 23.42750° E). Colonies, seen on Octo-
ber 62015, were confined to one part of the port. Larger
colonies were found attached to mooring ropes and boat
hulls, extending up to ~50cm (Fig. 15). This species is
now considered to be a pseudo-indigenous species, a non-
indigenous species having been considered to be a native

Fig. 15: A colony of Amathia verticillata attached to the hull of
a fishing vessel, Aegina Port.

species, according to Ferrario et al. (2014). The species
continues to expand within the Mediterranean Sea and
Macaronesia (Marchini et al., 2015). There are five previ-
ous records from Hellenic waters; these are from Piraeus,
~30km to the NE, in 1969 and 1978. More distant records
in Greece are from Chalkis, 85km to the NNE and from
Korinthiakos and Patraikos gulfs and Rodos >400km to
the east. All these records (Castritsi-Catharios & Ganias,
1989) were reported more than thirty years ago. In 2014,
A. verticillata was discovered while snorkelling close to a
marina in Rodos. This is the only other recent record from
the Aegean Sea (Corsini-Foka et al., 2015).

This species can be frequent in sheltered harbours,
often appearing on floating marina pontoons (Marchini
et al., 2015). Its frequent occurrence on the hulls of small
craft implicates hull transmission as a likely spreading
mode. Other localities for this species are likely to be re-
ported in the future.

The species has undergone a recent nomenclature
revision of ctenostome bryozoans and the genus of Zoo-

Medit. Mar. Sci., 17/1, 2016, 230-252

botryon is now considered to be a junior synonym of Am-
athia. Currently, the name A. verticillata (Delle Chiaje,
1822) is used (Waeschenbach et al., 2015).

Material has been supplied to the University of
Pavia.

7.2 Syphonota geographica (A. Adams & Reeve,
1850) spreading in Greece

D. Poursanidis and F. Crocetta

The sea slug Syphonota geographica (A. Adams &
Reeve, 1850) is a conspicuous sea slug species that has
entered the Mediterranean basin in the last two decades,
and was found for the first time in Italy in 1999 (Crocetta,
2012), in Turkey in 2002 (incorrectly reported in 1999
in Cinar et al., 2011: Bilal Oztiirk, personal communi-
cation), in Greece in 2002 (Mollo et al., 2008) and in
Lebanon in 2003 (Crocetta et al., 2013). So far, the spe-
cies is only known by a few Mediterranean records due to
objective difficulties 1n its identification. It is thus specu-
lated that its actual distribution is partially overlooked, in
agreement with several past misidentification in the Medi-
terranean Sea. In Greece, the species is known from the
Porto Germeno coasts (Korinthiakos Gulf), where eight
individuals were reported by Mollo et al. (2008). We
hereby first report its further spreading in Greece based
on two sightings by recreational divers and confirm its
establishment in the country. One specimen was found by
Giorgos Karelas in May 2013 in Drepano, Achaia (Kor-
inthiakos Gulf) (~38.3402967° N, 21.8525472° E), whilst
a second specimen was observed in Kolymbari (Chania,
Kriti) (~35.555184° N, 23.784677° E) in June 2014 by
the team of the Oceanis Diving Centre (Fig. 16). Both
specimens were found on a muddy bottom at ~15 m of
depth. The key role of citizen scientists in reporting newly
introduced species or further spreading of species already
known from the Mediterranean is again confirmed as an
invaluable parallel source of information.

B3 WY o
PES i d LAE T o

Fig. 16: Syphonota geographica from Drepano, Achaia (left)
and Kolymbari (right).
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First record of Piseinotecus gabinierei
(Mollusca: Gastropoda: Nudibranchia:
Piseinotecidae) from the Aegean Sea

DIMITRIS POURSANIDIS
WWFE Greece, Glaukou 13, Knossos, Heraklion, Crete, Greece

The present paper reports the first record of Piseinotecus gabinierei (Mollusca: Piseinotecidae) in the Aegean Sea; the nudi-
branchs were found in December 2008 in two different sites on the island of Crete (South Greece). In the first location it was
feeding on Eudendrium racemosum, a hydroid very common in this area while in the second location it was found crawling

among algae.

Keywords: new species, Aegean Sea, Greece, Crete, Mollusca, Nudibranchia
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INTRODUCTION

Piseinotecus gabinierei (Vicente, 1975) is an aeolidian
nudibranch (Mollusca: Piseinotecidae), endemic to the
Mediterranean Sea, growing up to a maximum size of about
3o mm (Vicente, 1975; Rudman, 2003). The body is long
shaped, transparent with opaque white blotches all over
except for the cerata, through which the brown hepatic
glands show. The spindle-shaped cerata are set in groups on
either side of the body. The anterior clusters have a
common stalk which may branch once. The rugose rhino-
phores are as long as the smooth oral tentacles and about one-
quarter of the body length. The foot corners are tentaculiform
(Cattaneo-Vietti et al., 1990).

In the Mediterranean Sea P. gabinierei species has been
reported from Spain (Cervera ef al., 2004; Pontes, 2008),

France (Vicente, 1975; Poddubetskaia, 2003; Horst, 2008),
Corsica (Cattaneo-Vietti et al, 1990), Italy (Schmekel &
Portmann, 1982; Koehler, 1996; Velling, 2002; Mas, 2008),
Croatia (Koehler, 2000; Frijsinger and Vestjens, 2008) and
Turkey (Aegean Sea and Levantine) (Akbatur, 2003;
Buyukbaykal, 2003; Yokes, 2009) (Figure 1; geographical coor-
dinates in Table 1).

MATERIALS AND METHODS

Diving activity by the author took place at two locations in
December 2008 (see Results and Discussion). Ten dives in
each location at a depth ranging between 2 and 20 m took
place along the most vertical cliffs and vegetated rocks of
these areas. Specimens were collected and transferred alive

<

T [ ] New records from Greece
'—4#-" @ Records from literature =

o =5 #10

Fig. 1. Map showing where specimens of Piseinotecus gabinierei have been reported from in the Mediterranean Sea (blue circle, new records from Greece; red

circle, records from the literature).

Corresponding author:
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Email: dpoursanidis@gmail.com
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Table 1. The geographical coordinates for where specimens of
Piseinotecus gabinierei have been reported from in the Mediterranean Sea.

Country Location Latitude Longtitude
Corsica Calvi 42.566782 8.757109
Croatia Vodice, Tijat 43.721812 15.767394
Croatia Rab 44.754551 14.761787
Croatia Rab 44.777586 14.667984
Croatia Selce 43.295551 16.84877

France La Ciotat 43.174035 5.60429

France Antibes 43.555225 7.136894
France Villefranche-sur-mer 43.704175 7.310058
France Parc National de Port-Cros 42.997756 6.386444
Ttaly Elba, Punta del Praticiolo 42.739848 10.366728
Ttaly Sardena Capo Caccia 40.56337 8.162969
Ttaly Capo Miseno 40.783333 14.083333
Ttaly Punta pizzaco 40.766636 14.021618
Ttaly Giglio 42.352108 10.923722
Ttaly Stromboli 38.778262 15.227956
Spain Cala Caials 42.288957 3.278389
Spain Costa Brava 42.234137 3.215762
Spain Eastern Andalusia 36.716284 —4.044705
Spain Menorca 39.949629 4.110445
Spain Costa del Sol 36.631346 -4.486891
Turkey Kas 36.198376 29.633735
Turkey Ayvalik-Balikesir, Kerbela 39.318137 26.677208
Turkey Antalya, Kap 36.757294 31.382739
Turkey Antalya, Uc Adalar 36.582427 30.635531

to the laboratory of the Natural History Museum of Crete for
stereoscope vision and photography.

RESULTS AND DISCUSSION

This is the first record of a P. gabinerei nudibranch in the
Aegean Sea. The species was found twice in two different
locations on the island of Crete. The first location was the
island of Dia (coordinates 35.462889°N and 25.191013°E),
north of the town of Heraklion. This island is protected by
law against SCUBA diving (except for research purposes)
and spear fishing by the Greek Archaeological Society, and
generally it is not affected by tourism activities. Thus, this
location seems to be a hot spot biodiversity area, with high
diversity of fish and invertebrates. Other species of
Opisthobranchia that are abundant in this area are

Fig. 2. Photograph of Piseinotecus gabinierei in situ.

Hypselodoris picta, Elysia timida, Thuridilla hopei and
Hypselodoris tricolor. One individual of P. gabinerei, about
20 mm length, with wrinkled rhinophores, was observed and
collected at 15 m depth on Cystoseira sp. vegetation with
Eudendrium sp. colonies. The specimen was photographed
in situ (Figure 2) and in the laboratory (Figure 3A dorsal
view; Figure 3B ventral view).

The second location was the Gulf of Agia Pelagia (coordi-
nates 35.405508°N and 25.018606°E). This is a closed and
protected small gulf with shallow waters and mixed bottom
substrata (rocky with sandy patches and patches of
Posidonia oceanica meadows). At the opening of the gulf
there are rocky formations, covered by algae, such as Padina
pavonica, Acetabularia acetabulum and Cystoseira sp. Other
species of Opisthobranchia that are abundant in this area

B

Fig. 3. (A) Photograph showing dorsal view of Piseinotecus gabinierei; (B) photograph showing ventral view of P. gabinierei.
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FIRST RECORD OF PISEINOTECUS GABINIEREI FROM THE AEGEAN SEA

are Elysia timida, Thuridilla hopei and Dendrodoris grandi-
flora which are found mainly at the beginning of the
summer. One individual of P. gabinerei, about 25 mm in
length, with smooth rhinophores, was observed and collected
at 2 m depth on a small cliff covered with algae.

Both locations are rocky with algae and colonies of
Eudendrium sp. on which P. gabinierei feeds (Schmekel &
Portmann, 1982; Trainito, 2005). All specimens are deposited
in the invertebrate collection of the Natural History Museum
of the University of Crete in 96% alcohol.

The records for two new specimens of P. gabineri in both
areas show that the presence of this opisthobranch may not
be occasional; however, even if this species was rare due to
its small size it is not easily located.

More than 160 (31%) opisthobranch species (Poursanidis
et al., 2009) out of the 515 known Mediterranean species
have been recorded in Greek waters (Aegean and Ionian
Seas) to date. Further research is expected to reveal the occur-
rence of more species in the area and also species new to
science, possibly including lessepsian immigrants due to
global climate change.
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H Blomolkidotnta Twv poAakiwv Twv Meocoyelakwv upalwv
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Extetapévn nepiAnyn

H Meooyelog BdAaocoa anotelel To peyaAUtepo KAELOTO BOAACGCLO OlKOoU TN O€ TtayKOopLo enimedo.
MeyaAo TUNUO TNG AKTOYPOUUNG TNG elval Bpaxwdec, amotehovpevo Kupiwe amod aoBeotoAlBikd
TIETPWUOTA, €va XAPAKTNPELOTIKO UCIKO UAIKO TNG AeKAvVNG TNG Meooyelou. ZTIC TEPLOXEG QUTEC
avarntuooovtal Baldoaotot owkdtorot UPNARG BLOAOYLKNAC Kal OLKOVOLLKNAG a&lag yla Tny mapaktia {wvn.
H udnAn a&ia Toug elvat Adyw NG UPNAARC TOAUTIAOKOTNTAC TTOU €XOUV TAL OLKOCUOTAUATA QUTA, TNG
vnANg BlomokAdTNTag MoU PLAoEevoUV aAAd Kal TWV OLKOOUOTNULKWY AELTOUPYLWY KAl UTINPECLWY
TIOU TTAPEXOUV OTO EUPUTEPOL GUOLKO Kal KOWWVIKO TtEpLBAAAOV. Adyw TNG LPNAAC atlag kal onpaciog
TWV OlKOCUOTNHATWY auTtwy, N Eupwraikr Enitponr evétae Tov olkoTtomno Twv Meooyelakwy UGAAwv
(kwdkde owkotoémou 1170) umo tnv odnyla yla tv dlatipnon Kkat mpootaoia twv Eupwmaikwy
OLlKOOUOTNUATWY TOU OIKTUOU TPOOTATELOUEVWY Tieploxwyv NATURA 2000 (92/43/EEC). >tnv
umomapaAlakn {wvn Twv Meooyelakwy LGAAWY, amavtwvtal Suo KUPLEC BLOKOLWVWVIEC TTou cuVBETOoLV
TO TIOAUTIAOKO QUTO olkoouotnpa. H Blokowwvia Twv ¢wToGIAwY HakpopUKWVY Kal ol KOPAAALYEVE(C
oxnuatiopol.

H mpwtn elval kat kuptlapyxn otnv Zwvn amd 1 éwg 30 pétpa, to €Upog TG Kabopiletal amd v
BolepoTnTa TNG OTAANG TOU VEPOU, TNV dlamepatdTnTa Tou NALakoU ¢wTtodc Kal TNV dlabeoiuotnta
BpemnTikwy oToleiwy O0To vePO. Babutepa katl pexpl ta 120 HETPA QTIOVTWVTOL Ol KOPAAALYEVE(Q
oxnuatiopol, éva dlaitepa mapaywylkd olkooUOTN LA TIOU TO AELTOUPYLKA TOU XOPOKTNPLOTIKA aAAA Kal
N BlomolkiAdtnTa Mou PLAOEEVEL TTOPAEVOUV HEPLIKWE AyvWoTa UEXPL OALEPA. To ovoua Tou §08nke
amod Tov FaAAo {woldyo A.F. Marion to 1883, dtav KoTd TNV SLAPKELA TWV LEAETWY TIOU EKAVE YLOL TOUG
Bloyeveic oxnuatiopolg otov kOAmo ¢ MaooaAiag, avéoelpe Bpavopata amd Siddopa €idn
KOPaAALWY, QVALECO TOUC KOl QTOLKieEG TOU KOKKIvou kopaMAloU (Corallium rubrum). H Umapén twv
KOPAAALYEVWY OXNUATIOUWY e€apTdTal amo to Stabéoipo nAlako we, o aviiBeon pe tnv Blokowwvia
TwV PWTOPAWY UKWV — OTIOU TO PWC amoTeAel kUpLa TNy evépyelag/tpodnc péow g dtadikaoiag
™M¢ pwtoolVBeONG — ol KOPAAALYEVEIC oxnUaTIOpOl avamtuooovTal oTlC BECELC QUTEC TOU PTAVEL
Alyotepo amo 1o 1% Tou Slabéoipov dwtodg otov mubuéva tng BdAacoag. KUplo cuoTatikd Twv
OXNUOTIOMWY QUTWV glval Ta evacBeotwpéva pododpukn mou SnploupyouV amoLkieg e TOAU apyn
avantuén Toug péow TNG dtadikaociag Tng dwtoclvBeonc pe xapnAd emimeda NALakA G aktivoBoAlag kat
™G amoppodnong Sloteldlou tou avBpaka (CO,) wg Sopkd cuotatiko. Kat ot Suo PLoKOWwVIeS
amoteAoly KatadUyLo yLa tdpa MoAAOUC opyaviopoUG, vnTilaywyelo yia oA epmopikd €i6n Paplwy
EVW TIapExouv Tpodn Kal KAAL YN OE pLla oo TIG KUplapxeg TAEVOLLKEC Opadeg otnv Blokowwvia auTh,
Ta poAdkla. H taflvoulky opdda autr, amoteAel Kol Ula amd TIC TOLO0 UEAETNUEVEG OUAOEG TNC
Balaoolag BlomokiAdtnTag tTng Meooyeiou, omou amd To cUvoAo Twv 17.000 opyaviouwy mou {ouv
ekel, To 13% elval ta poiakia. Moapoia autd, n BlomokAdTNTA TwV HaAakiwy Twv MEeCOYELOKWY
ubaAwy elval eAaylota pehetnuévn otnv Meooyelo. O KUpLOG OYKOC TwV UEAETWVY EPXETAL QMO TNV
AuTtikl MeooyeLo oTIg apyeg Tou 1960 evw eAdLoTeG UEAETEC adopolV TNV AvatoAik Meooyelo.

JKOTIOG Twv epyactwyv elvat: (a) n ouMoyn kat amodeAtiwon tng dlabéoiung kal mMpoofAciung
dnuoaoteupévng katl ykpilog BLBAloypadiag OXETIKA HE TNV PLOTOKIAOTNTA TWV HAAOKIWV Twv
GWTODIANWY UKWV Kal TWV KOPAAALYEVWY OXNUATIOHWY TNG Meooyeiou, (B) n aflomoinon tou UALKOU
TIou oUAEXBNKe amo T Bopeleg aktég TN KpATNG ota mAaiola Tou Poypaupatos mopakoAoudnong
napdaktiwy Baldooiwv owkotonwy NaGISA kat (y) n Swpeav dlabBeon Twv mapaxBéviwy dedopévwy Le
v xpron tng doung Darwin Core kal Baong dedopévwv Microsoft Access og SLadIKTUAKA ETLOTNLOVIKA
anoBetnpla (Lifewatch, GBIF, PANGAEA) ylo TEpAITEPW XPHON QMO TNV EMLOTNUOVIKY KOWOTNTA.
AkoAouBnBnke n cuotnuatiky twv edwv Tou eivat dlabéoun amd to MNaykéoplo MnTpwo Twv
Opyaviopwyv ¢ Oalacoag (World Registered of Marine Species — WORMS) yla va emikatpornolnBouv
Ta apayxBévra dedopéva. EvtomniocBnkav kat aflomotBnkay 22 emLoTNHOVIKEG avVaPOPES, SLIOAKTOPLKEC
SlatplBég kabwg oXETIKEG eKOOOELG yLa TNV avAKTNON TNS MANpodoplag avadopkd Ye Ta LOAAKLY TwY
dwTtodAwv LKWV Kat 12 yla Toug KopaAAlyeveic oxnuatiopous. H mpwtn dtabéoiun epyacia adopd
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Extetapévn nepiAnyn

TO €10¢ 1966 Kat TNV teAeutaia to 2014. O peydrog oykoc Twv BLPALoypadikwy dedopévwy pogpyeTal
amo tnv AuTikn kat Kevtpikr) Meooyelo kat Adplatikn evw Alyotepa elval ta dedopéva mou mpogpyovTal
amd Vv AvatoAikry Meodyelo. 2tnv AvatoAkr) Meooyelo, ta dedouéva mpogpyovtal Kuplwg amnod 1o
Bopelo Alyaio mélayog evw amod To VOTIO Kal avaToAlkotepa otnv BaAacoa tng AsBavtivng eival
epdavr) n anousia dnpocteupévwy Kat mpocfBactuwy dedopévwy. Néa dedopéva mou dnuoctevovtal
yla mpwtn $dopd Tpoépxovtal amod TG akTEC TG Kpntng, to Popelo Kpntikd méAayog evw autd
amoteAoUV KAl TO aVATOAKOTEPO 0pLo S1ABe0NG ETLOTNUOVIKWY SESOUEVWY YLA TNV BLOTIOIKIAOTNTA TWV
poAakiwv Twv dwToPAwv dukwv otnv Meadyelo. Ta dedopéva autd cuAExBnkav ota mAaiola tou
TIPOYPALLATOG TtapakoAoUBnong mapaktiwy BaAdcoiwv okotonwy NaGISA. Auo Bécoelg uehetnbnkav
otnv KpAtn. Mwa otov vouod HpakAeiou otnv meploxn tne Ayilog MeAayiag kal pia B€on otov vouod
AaolBiou otnv neploxn TG EAovvTag. Kat ol Suo BEcelg polpdlovtal KoWa XapakTnpLoTIKA Omwe eival
TO Uéyloto BaBog umapénc dwtodAwy GuKWY, N KN YelTviaon pe avBpwmoyevelg nyEg pumavong Kal
n kAlon tou BuBou. To BevBikd UAKO CUAAEXBNKE E TNV XPAON CUCKEUWY aUTOVOUNG kataduong
(SCUBA Diving) tov Xemtéufplo tou 2007 kat tov louvio tou 2008 akoAouBwviag To MPWTOKOANO
NaGISA. And 5 Sladopetikd Babn (1-5-10-15-20u.) cuMéxBnkav 5 emavaAnmrtikd Selypata eviog
mAawoiou 20*20 ekat. Mpwv TNV cLAOYR Tou UAKOU, o€ éva peyaAutepo mAaiolo (50*50 ekart.)
Tipaypatonoltnke oxetikn umofpuxla dwTtoypddnon TOU TEPLEXOUEVOU YLOL EKT(HNCN TTOCOOTOU
KAAUUNG TWV HOKPOPUKWY. TNV OUVEXELX adalpéBnke eviOC Twv oplwv Tou HikpoU TAalciou n
duTtokaAUPN KAl amoBnKeUTNKE 0 AVOEKTIKEG TTAAOTIKEG CAKOUAEC YLO TIEPALTEPW XPNoN. TEAOC, €ylve
Xpnon umoPBpuxtou avappodnThpa yLa TV cUAoyn Tou BevBikol UALKOU KabBwg autoc e€aodarilel tnv
eAaxLotn anwAela Selypatoc.

YUVOALKA, 599 €idn paAakiwv éxouv avadepBel and tnv Brokolvwvia Twv dwtodAwv pukwv. 155 eivatl
OL OLKOYEVELEC TIOU aVhAKOUV, e 71 amd aUTEG va €X0UV Ao €va Lovo e(60¢ oTnVv Blokolvwvia auTr) Kat
pHovo 14 va €xouv meploootepa amod 10 €(dn. Ta yaotepomoda amoteAoUV Kal TNV Kuplapxn KAAon,
akoAhouBoupeva amod ta diBupa kat Ta moAurthakodopa. O anmoAuTog aplBuog Twy avapepBevIwy eldwy
OTLC TIEPLOXEG HEAETNC SladEpel o eyalo BaBuod. O UIkpOTEPOG aplBUog 6wV avapEpeTal amod TNy
nieploxn ¢ MaooaAiag otnv MNaAAia (n=38) evw o peyaAUTtepog amod tnv meploxn ¢ Tuvidag otnv
Tuvnoia (n=281). Z& eninedo olkoyevelwv, n Maocoahia (FTaAAia), n AvAwva (AABavia) Kal To akpwTtneL
™¢ Mavaylag (Itaiia) €xouv Tov xapunAotepo aplBuod (n=25) evw n Tuvida kal n XaAKLSikn €xouv To
HeyaAUTEPO aplBuo (n=73 & n=76). ZuykplvovTag ToV GUVOALKO aplBUd Twv BaAAooLwY POAAKIWY TNG
napoloac epyaciac pe Tnv Meooyelakn paAakomnavida, BAEMOUUE TWE 0XeSOV TO % autnc (599 amo to
ouvolo Twv ~ 2000 edwv) amavtdtal otnv Blokowwvia Twv dwtodAwy pukwv. Avtiotolxog sival kat
0 aplOUOC TwV paAokiwy ToU amaviwvtal otnv {wvn TwV KOopoAAyeVWY oxnuatiopwy. 511 €ibn
poAakiwv éxouv avadepBel amod Toug Koparilyeve(g oxnNUATIONOUC, avrkouv o€ 143 OlKOYEVELEC KaL 5
KAdoeLS. Ta yaoteponoda eival n kuplapyxn kKAdon pe 357 €(6n akohouBoupuevn ano ta 6{Bupa pe 137
€idn, ta mohumAakodopa pe 14 €ibn, ta keparomoda pe 2 €idn kal ta okadpomnoda pe 1 €idoc. Ta
yaoteponoda anotehouvtal amd 92 olkoyévelec, ta SiBupa amd 42 OLKOYEVELEG, Ta TMOAUTIAAKOPOPQ
and 6 owoyeveleg, ta kKedbaAomoda amd 2 OlKoyEVELEG Kal Ta okadomoda amd 1 owoyévela. To
HEYOAUTEPO HEPOC TV OeSOUEVWY TIPOEPYETAL artd TNV AUTIKA Meadyelo kal auto elval eudavég oto
OXETIKO SLaypappa Venn. Ard To cUVOAO TwV Katayeypapuévwy 0wy, 462 €idn €xel kataypadel otnv
Autikl Meodyelo amd toug Koparllyevelc oxnuatopolg, 102 amnod tnv Adplatikr) Kat WOALg 8 anod tnv
AvatoAkn) Meadyelo. Ta dedopéva mapouclalouy KAToLleG opadoToLA0ELS TNV avaAucn TalBétnonc.
MeydAo HEPOC QUTWV TIAPOUCLAlOUV Ula TAON Yyl opadoroinon, evw HEPLIKEC €XOUV TAON yLla
amopovwon. Evéladépov mapouotdlouv ol BEoelg amod TG omoieg ueAetiBnkav ol cuvabpoloelg Twy
poAakiwv Tou {ouv OTO KOKKLVO KOPAAAL, TIOU OV KOl OVAUEVETAL Vo €XOUV TACN Yyl opadormoinaon,
evtoUToLg auTto dev aupPBalvel. MBavog Aoyog yla auto elval to StadopeTiko BABog cuANoyYNA ToU UALKOU
KABWE KL TWV OXETIKWY OELYUATOANTITIKWY LECWV.
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Extetapévn nepiAnyn

Av Kol 0 aplBpoG Twv palakiwy Twv dwtodhwy Gukwy paivetal peydAog, evtoUTolg eival eLPavic n
anoucia dedopévwy amd v Bdlacca tng AgBavtivng kaBwC Kal n CUOTNUOTIKY HEAETN TNG
Blokolvwviag auTtAG WoTe va y{ivouv KaTavonTad Ta AELTOUPYIKA XAPAKTNPLOTIKA TNG, N SUVOLLKY NG
HEOQ OTOV XpOVO KaBWGE Kal oL LKAVOTNTEG avtiotaong o avBpwroyeveic Spactnplotntec. Mépa and ta
debopéva e mpwtoBouliag NaGISA, dev umdpyouv GANa TOCOTIKA StaBéoipa Kal dSnUOCLEVUEVA
Sebopéva mou va adopolv tnv Blokowwvia Twv dwitoPpAwv dukwy. Emmpocbeta tnv TeAsutaia
Sekaetia uTtApXEL N TAON TNG KN oUAAOYACS BLoAoykol UALKOU Kal TG EPOPUOYAC LN KATACTPETTIKWY
HEBOOWV yla TNV HEAETN TwV BaAaoCiwy 0LKOCUOTNUATWY TwV Meooyelakwy UbaAwy. AuTto Ba XL wq
anotéAeopa tv aduvauia otnv eufabuvon TG yvwong ya TNV BLOTOKIAOTNTA TWV KOPAAALYEVWY
OXNUOTIOMWY KaBwe amoTeAel éva olkooUoTnpa TecodpwV dlaotdoewy (Omou n Tétaptn Oldotaon
glval o xpovog — pépa/vuxta). Eviog Twy omnAQLWUATWY Kal TwV avolypdtwy {ouv pia MAeLada amo
opyaviououc, edpailoug Kal KN Tou €XOUV KPUTITIKA CUUTEPLPOPA, oL omoiol elte Sev petaklvouvTal
elte Spaotnplomololvtal Katd TNV SLapKela TNG vUXTOC. H edapuoyn pn KOTOOTPEMTIKWY HeEBOSwWY
(dwToypadkd mAaiola) Sev €xeL TNV LKAVOTNTA VA TTAPEXEL TPOCRACH O AUTA Ta (6N, TTOU ATOTEAOUY
TNV MAELOVOTNTA TNG BLOTIOKIAOTNTAG. 2€ LA aTto TIG LEAETEC TTOU avaAlBnkay, avadEpetal Twe av Sev
elyav oUMexBel Selypata amd Ta UMAOK mou oxnuatilouv ta pododukn, dev Ba Atav edKIOC O
EVTOTILOPOC KOL N LEAETN OpyAVICUWY TTIOU {OUV KAl avamtuooovTal o€ BE0ELC EVTOC TWV OXNUATIOUWVY.

Agdopévou tou OTL n mapdktia {wvn Bploketal UTo cuvexn mieon kuplwg amd avBpwmoyeveig
5paoTnpLlOTNTEG TIOU UELWVOULV TNV OLKOAOYLKN afia kal kataotpédouv to BaAdcoclo olkooUoTnua,
anapaltntn Kplvetal n uloBEtnaon evog Kowvou MPWTOKOAAOU yla TNV tapakoAouBnon twv duo autwy
olKoTONMwy. EmutpocBeta, elval kowr amaitnon n Unmapén OSlwabéolpwv Sedopévwy ylo tTnv
BlomotkAdTNTA OAWV TWV BAAACGLWY 0LKOCUOTNUATWY aro Stebveic opyaviopoug onwc to RAC/SPA kat
n UNEP/MAP, wote va umopolyv Kal yivouv OUYKPLTIKEG LEAETEG YL TLG AELTOUPYIEG KOL UTINPEGLEG TTOU
TapeXouV aAAQ Kol Ta Sedopéva aUTA VoL UTopoUV val XpnotpomolnBolv e avaAUOELS OMwG O
BaAAOGCLOC XWPLKOC OXESLOOMOC Kal N edpappoyr Tng odnylag yia TNV BaAdoola oTpatnyLkn Kal TNV
eTitevén TN KAAAG Kataotaong Twv Badacowyv. Ta dedoueva auTd amoteAoly Ta pova Stabeotpa o
eminedo Blokowwviog katl amoteAolv TNV &vapén tng dSnuoupyiag oXeTkKWY KataAdoywy o eminedo
OLKOOUOTNUATWY Yl TNV Meooyelo.
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Abstract
Background

This paper describes two datasets on the molluscan fauna from the Mediterranean
infralittoral reef ecosystem - the biocoenosis of photophilic algae. The first dataset is taken
from the East Mediterranean node of the NAGISA project. The second one is a compilation
based on the available published material in peer - reviewed journals as well as from the
accessible grey literature. These datasets cover a time period of 43 years from 1969 to
2012 from several locations spanning the Mediterranean Sea.

New information

This dataset is the only one available from this important Mediterranean Habitat, coded as
1170 in the Habitats Directive (92/43/EEC) and can provide valuable information on the
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needs of ecosystems functions and services assessment, habitat and species conservation
as well as marine spatial planning.

Keywords

Infralittoral zone, Mollusca, Reefs, 1170, Photophilic algae, Mediterranean Sea,
Biodiversity, 1969-2014

Introduction

The Mediterranean Sea is the largest enclosed marine environment globally (Coll et al.
2010). A large proportion of its coastline is rocky and mainly made by limestone, a defining
characteristic of this marine basin (Gerovasileiou and Voultsiadou 2012). There, marine
hard substrates exists which is of great ecological and economic value due to the high
structural complexity on which rich marine communities are based. Yet, several goods and
services are provided by (Salomidi et al. 2012). Due to the importance of this marine
ecosystem, Habitat Directive 92/43/EEC includes it under the code 1170 (Reefs). In the
infralittoral zone of the hard substrate, several biocoenoses exist (Pérés and Picard 1964).
Among them, the biocoenosis of the photophilic algae is the one that dominates the hard
substrates in depths up to 30 meters, depending on the water turbidity, light penetration
and availability of nutrients (Coppejans 1980). Macroalgae, the main component of this
biocoenosis, provides an excellent host for food and shelter to the taxonomic group of
molluscs. This is one of the most important animal groups found in the Mediterranean Sea,
and its molluscan fauna is the best known in the world (Sabelli and Taviani 2013) while
from the 17,000 marine species that have been found in the Mediterranean, 13% are
molluscs (Coll et al. 2010). The biocoenosis of photophilic algae is, however, poorly studied
in terms of molluscan biodiversity; few studies examine the species communities in the
infralittoral zone. All of them are paper-based, while the detection of them as well as the
compilation of the included published information about the species and other associated
data (sampling method, depths, location, time period) cannot be retrieved automatically by
machine-learning methods and tools.

This study attempts to expand the current knowledge on the rocky infralittoral zone of the
Mediterranean Sea by providing occurrence data of molluscan species from two different
sources. The first one comes from the sampling campaign of the NAGISA project in the
East Mediterranean Sea while the second one comes from the compilation of the available
and accessible published material in peer-reviewed journals and grey literature. The
present datasets include georeferenced and fully documented information from 22 regions/
sampling sites across the Mediterranean Sea, from 1969 to 2012 (Table 1) on 599 species
of molluscs (Table 2). Additional information based on the dataset of the NAGISA project
about the recorded individuals per species is alsoincluded (127 species, 10326
individuals).
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Table 1.

ReefMedMol: Mollusca from the infralittoral rocky shores - the biocoenosis ...

Coordinates, depth and sampling dates of the sampling localities

Country

Albania
France
France
Greece
Greece
Greece

Greece

ltaly
Italy

ltaly

Italy

Italy

Italy
Italy

Italy

Italy
Slovenia
Spain
Spain
Tunisia
Tunisia

Turkey

Sampling site

Vlora bay

Marseille area

Calvi

Chalkidiki peninsula
Chalkidiki peninsula
Chalkidiki peninsula

Pelagos - Piperi -

Gioura
Isola Bella
Lampedusa

lonian coast of

Salento

Capo Madonna,

Lampedusa Island

Gulf of

Castellammare
Ustica island
Otranto

South-western coast

of Apulia

Torre del Serpe
Gulf or Trieste
Medes island
Bay of Algeciras
Tunis town
Tunis town

Izmir bay

Minimum

depth (in

meters)
1

5

3

15

15

15

Maximum
depth (in

meters)
15
25
30
30
40

40

30

10

22

15

25

20

30

15

20

Latitude

40.36343

43.18859

42.57192

40.11722

39.98843

39.98843

39.32063

37.84993

35.52305

40.2732

35.4982

38.03581

38.6938

40.14283

40.18485

40.145

45.54799

42.04534

36.13232

36.82333

36.82333

38.41861

Longitude

19.473392
5.546588
8.747125
23.984323
23.858191
23.858191

24.054025

15.300747
12.59324

17.791895

12.589623

12.874333

13.178993
18.507785

17.92297

18.505
13.662176
3.224491
-5.418617
10.31931
10.31931

27.139167

Sampling
period

2004-2006
1969

1980-1983
1997-1998
1997-1998
1998-1999

1995

1990
1990

1992-2002

1994

1995

1996
2000

2002

2004-2009
2008-2012
1984

1992-1993
2009-2010
2009-2010

1978

72



Table 2.

Poursanidis D et al.

The assembled species list in phylogenetic order.

Class
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Polyplacophora
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Family
Chitonidae
Chitonidae
Chitonidae
Leptochitonidae
Leptochitonidae
Leptochitonidae
Ischnochitonidae
Ischnochitonidae
Callistoplacidae
Callochitonidae
Lepidochitonidae
Lepidochitonidae
Lepidochitonidae
Lepidochitonidae
Lepidochitonidae
Acanthochitonidae
Acanthochitonidae
Patellidae
Patellidae
Patellidae
Lottiidae
Fissurellidae
Fissurellidae
Fissurellidae
Fissurellidae
Fissurellidae
Fissurellidae

Fissurellidae

Species

Chiton olivaceus

Chiton corallinus

Chiton phaseolinus
Lepidopleurus cajetanus
Lepidopleurus sp.
Leptochiton scabridus
Ischnochiton rissoi
Ischnochiton sp.
Callistochiton pachylasmae
Callochiton septemvalvis
Lepidochitona sp.
Lepidochitona caprearum
Lepidochitona cinerea
Lepidochitona furtiva
Lepidochitona monterosatoi
Acanthochitona discrepans
Acanthochitona fascicularis
Patella caerulea

Patella rustica

Patella ulyssiponensis
Tectura virginea

Diodora dorsata

Diodora gibberula

Diodora graeca

Diodora italica

Emarginula sp.
Emarginula adriatica

Emarginula huzardii

Authority
Spengler, 1797
(Risso, 1826)
Monterosato, 1879
(Poli, 1791)

Risso, 1826
(Jeffreys, 1880)

(Payraudeau, 1826)

(Monterosato, 1879)
(Montagu, 1803)
Gray, 1821
(Scacchi, 1836)
(Linnaeus, 1767)
(Monterosato, 1879)
Kaas & Van Belle, 1981
(Brown, 1827)
(Linnaeus, 1767)
Linnaeus, 1758
Linnaeus, 1758
Gmelin, 1791

(O. F. Mller, 1776)
(Monterosato, 1878)
(Lamarck, 1822)
(Linnaeus, 1758)

(Defrance, 1820)

O. G. Costa, 1830

Payraudeau, 1826
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda
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Fissurellidae

Fissurellidae

Fissurellidae

Fissurellidae

Scissurellidae

Scissurellidae

Anatomidae

Haliotidae

Haliotidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Trochidae

Emarginula octaviana
Emarginula tenera
Fissurella nubecula
Puncturella noachina
Scissurella costata
Sinezona cingulata
Anatoma crispata
Haliotis tuberculata
Haliotis tuberculata lamellosa
Clanculus sp.
Clanculus corallinus
Clanculus cruciatus
Clanculus jussieui
Gibbula adansonii
Gibbula adriatica
Gibbula albida
Gibbula ardens
Gibbula divaricata
Gibbula drepanensis
Gibbula fanulum
Gibbula guttadauri
Gibbula leucophaea
Gibbula magus
Gibbula philberti
Gibbula racketti
Gibbula rarilineata
Gibbula tingitana
Gibbula turbinoides
Gibbula umbilicaris
Gibbula varia

Jujubinus exasperatus

Coen, 1939
Locard, 1892
(Linnaeus, 1758)
(Linnaeus, 1771)
d'Orbigny, 1824

(O. G. Costa, 1861)
(Fleming, 1828)
Linnaeus, 1758

Lamarck, 1822

(Gmelin, 1791)
(Linnaeus, 1758)
(Payraudeau, 1826)
(Payraudeau, 1826)
(Philippi, 1844)
(Gmelin, 1791)
(Salis Marschlins, 1793)
(Linnaeus, 1758)
(Brugnone, 1873)
(Gmelin, 1791)
(Philippi, 1836)
(Philippi, 1836)
(Linnaeus, 1758)
(Récluz, 1843)
(Payraudeau, 1826)
(Michaud, 1829)
Pallary, 1901
(Deshayes, 1835)
(Linnaeus, 1758)
(Linnaeus, 1758)

(Pennant, 1777)
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6 Poursanidis D et al.

Gastropoda Trochidae Jujubinus gravinae (Dautzenberg, 1881)
Gastropoda Trochidae Jujubinus ruscurianus (Weinkauff, 1868)
Gastropoda Trochidae Jujubinus striatus (Linnaeus, 1758)
Gastropoda Trochidae Phorcus articulatus (Lamarck, 1822)
Gastropoda Trochidae Phorcus turbinatus (Born, 1778)
Gastropoda Calliostomatidae Calliostoma conulus (Linnaeus, 1758)
Gastropoda Calliostomatidae Calliostoma gualterianum (Philippi, 1848)
Gastropoda Calliostomatidae Calliostoma laugieri (Payraudeau, 1826)
Gastropoda Calliostomatidae Calliostoma zizyphinum (Linnaeus, 1758)
Gastropoda Turbinidae Bolma rugosa (Linnaeus, 1767)
Gastropoda Skeneidae Skenea serpuloides (Montagu, 1808)
Gastropoda Chilodontidae Danilia otaviana (Cantraine, 1835)
Gastropoda Phasianellidae Tricolia sp.

Gastropoda Phasianellidae Tricolia entomocheila Gofas, 1993
Gastropoda Phasianellidae Tricolia miniata (Monterosato, 1884)
Gastropoda Phasianellidae Tricolia pullus (Linnaeus, 1758)
Gastropoda Phasianellidae Tricolia speciosa (Megerle von Mihlfeld, 1824)
Gastropoda Phasianellidae Tricolia tenuis (Michaud, 1829)
Gastropoda Phasianellidae Tricolia tingitana Gofas, 1982
Gastropoda Colloniidae Homalopoma sanguineum (Linnaeus, 1758)
Gastropoda Neritidae Smaragdia viridis (Linnaeus, 1758)
Gastropoda Neritidae Theodoxus fluviatilis (Linnaeus, 1758)
Gastropoda Cerithiidae Bittium sp.

Gastropoda Cerithiidae Bittium lacteum (Philippi, 1836)
Gastropoda Cerithiidae Bittium latreillii (Payraudeau, 1826)
Gastropoda Cerithiidae Bittium nanum (Mayer, 1864)
Gastropoda Cerithiidae Bittium reticulatum (da Costa, 1778)
Gastropoda Cerithiidae Bittium submamillatum (de Rayneval & Ponzi, 1854)
Gastropoda Cerithiidae Cerithium sp.

Gastropoda Cerithiidae Cerithium lividulum Risso, 1826
Gastropoda Cerithiidae Cerithium renovatum Monterosato, 1884
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda
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Cerithiidae
Cerithiidae
Cerithiidae
Planaxidae
Potamididae
Turritellidae
Turritellidae
Triphoridae
Triphoridae
Triphoridae
Triphoridae
Triphoridae
Triphoridae
Triphoridae
Triphoridae
Triphoridae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Cerithiopsidae
Epitoniidae
Epitoniidae
Epitoniidae

Epitoniidae

Cerithium vulgatum
Cerithium scabridum
Cerithium vulgatum
Fossarus ambiguus
Pirenella conica
Turritella communis
Turritella triplicata
Cheirodonta pallescens
Cosmotriphora melanura
Marshallora adversa
Metaxia metaxa
Monophorus sp.
Monophorus erythrosoma
Monophorus perversus
Monophorus thiriotae
Similiphora similior
Cerithiopsis sp.
Cerithiopsis atalaya
Cerithiopsis barleei
Cerithiopsis fayalensis
Cerithiopsis minima
Cerithiopsis scalaris
Cerithiopsis tubercularis
Dizoniopsis bilineata
Dizoniopsis coppolae
Krachia tiara

Seila trilineata
Epitonium clathrus
Epitonium tenuicostatum
Epitonium turtonis

Gyroscala lamellosa

Bruguiere, 1792
Philippi, 1848
Bruguiére, 1792
(Linnaeus, 1758)
(Blainville, 1829)
Risso, 1826
(Brocchi, 1814)
(Jeffreys, 1867)

(C. B. Adams, 1850)
(Montagu, 1803)

(Delle Chiaje, 1828)

(Bouchet & Guillemot, 1978)
(Linnaeus, 1758)
Bouchet, 1985

(Bouchet & Guillemot, 1978)

Watson, 1885
Jeffreys, 1867
Watson, 1880
(Brusina, 1865)
Locard, 1892
(Montagu, 1803)
(Hoernes, 1848)
(Aradas, 1870)
(Monterosato, 1874)
(Philippi, 1836)
(Linnaeus, 1758)
(G. B. Sowerby, 1844)
(Turton, 1819)

(Lamarck, 1822)
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Gastropoda

Eulimidae
Eulimidae
Eulimidae
Eulimidae
Eulimidae

Eulimidae

Eulimidae
Littorinidae
Littorinidae
Skeneopsidae
Cingulopsidae
Cingulopsidae
Cingulopsidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae

Rissoidae

Rissoidae

Poursanidis D et al.

Eulima glabra
Melanella lubrica
Melanella petitiana
Melanella polita
Melanella praecurta

Vitreolina incurva

Vitreolina philippi
Echinolittorina punctata
Melarhaphe neritoides
Skeneopsis planorbis
Eatonina cossurae
Eatonina fulgida
Tubbreva micrometrica
Alvania sp.

Alvania aspera
Alvania beanii

Crisilla beniamina
Alvania cancellata
Alvania cimex

Alvania colossophilus
Alvania discors
Alvania dorbignyi
Alvania geryonia
Alvania hallgassi
Alvania lactea

Alvania lanciae
Alvania lineata
Alvania mamillata

Alvania pagodula

Alvania parvula

(da Costa, 1778)
(Monterosato, 1890)
(Brusina, 1869)
(Linnaeus, 1758)
(Pallary, 1904)

(Bucquoy, Dautzenberg &
Dollfus, 1883)

(de Rayneval & Ponzi, 1854)
(Gmelin, 1791)

(Linnaeus, 1758)

(O. Fabricius, 1780)
(Calcara, 1841)

(Adams J., 1797)

(Aradas & Benoit, 1876)

(Philippi, 1844)
(Hanley in Thorpe, 1844)
(Monterosato, 1884)
(da Costa, 1778)
(Linnaeus, 1758)
Oberling, 1970

(Allan, 1818)
(Audouin, 1826)
(Nardo, 1847)

Amati & Oliverio, 1985
(Michaud, 1830)
(Calcara, 1845)
Risso, 1826

Risso, 1826

(Bucquoy, Dautzenberg &
Dollfus, 1884)

(Jeffreys, 1884)
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Gastropoda
Gastropoda
Gastropoda

Gastropoda

Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda
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Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Rissoidae

Alvania rudis
Alvania scabra
Alvania simulans
Alvania spinosa

Alvania subcrenulata

Alvania tenera
Alvania tessellata
Benthonella tenella
Crisilla beniamina
Crisilla semistriata
Manzonia crassa
Peringiella elegans
Pusillina sp.
Pusillina benzi
Pusillina inconspicua
Pusillina lineolata
Pusillina marginata
Pusillina philippi
Pusillina radiata
Rissoa sp.

Rissoa auriscalpium
Rissoa decorata
Rissoa guerinii
Rissoa lia

Rissoa lilacina
Rissoa membranacea
Rissoa monodonta
Rissoa parva
Rissoa scurra
Rissoa similis

Rissoa splendida

(Philippi, 1844)
(Philippi, 1844)
Locard, 1886
(Monterosato, 1890)

(Bucquoy, Dautzenberg &
Dollfus, 1884)

(Philippi, 1844)

Schwartz in Weinkauff, 1868
(Jeffreys, 1869)
(Monterosato, 1884)
(Montagu, 1808)
(Kanmacher, 1798)

(Locard, 1892)

(Aradas & Maggiore, 1844)
(Alder, 1844)

(Michaud, 1830)

(Michaud, 1830)

(Aradas & Maggiore, 1844)

(Philippi, 1836)

(Linnaeus, 1758)
Philippi, 1846
Récluz, 1843
(Monterosato, 1884)
Récluz, 1843

(J. Adams, 1800)
Philippi, 1836

(da Costa, 1778)
(Monterosato, 1917)
Scacchi, 1836

Eichwald, 1830
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Rissoidae
Rissoidae
Rissoidae
Rissoidae
Rissoidae

Rissoidae

Rissoidae
Rissoidae
Anabathridae
Anabathridae
Barleeiidae
Caecidae
Caecidae
Caecidae
Caecidae
Caecidae
Iravadiidae
Tornidae
Truncatellidae
Vermetidae
Vermetidae
Vermetidae
Vermetidae
Vermetidae
Volvatellidae
Strombidae
Vanikoridae
Calyptraeidae
Calyptraeidae
Calyptraeidae

Calyptraeidae

Poursanidis D et al.

Rissoa variabilis
Rissoa ventricosa
Rissoa violacea
Setia amabilis
Setia ambigua

Setia antipolitana

Setia maculata

Setia turriculata
Nodulus contortus
Pisinna glabrata
Barleeia unifasciata
Caecum antillarum
Caecum clarkii
Caecum subannulatum
Caecum trachea
Parastrophia asturiana
Hyala vitrea

Circulus striatus
Truncatella subcylindrica
Dendropoma cristatum
Thylacodes arenarius
Thylaeodus rugulosus
Vermetus granulatus
Vermetus triquetrus
Ascobulla fragilis
Conomurex persicus
Megalomphalus azoneus
Calyptraea chinensis
Crepidula fornicata
Crepidula moulinsii

Crepidula unguiformis

(Von Muhlfeldt, 1824)
Desmarest, 1814
Desmarest, 1814
(Locard, 1886)
(Brugnone, 1873)

(van der Linden & W. M.
Wagner, 1987)

(Monterosato, 1869)
Monterosato, 1884
(Jeffreys, 1856)
(Megerle von Muhlfeld, 1824)
(Montagu, 1803)
Carpenter, 1858
Carpenter, 1859

de Folin, 1870
(Montagu, 1803)

de Folin, 1870
(Montagu, 1803)
(Philippi, 1836)
(Linnaeus, 1767)
(Biondi, 1859)
(Linnaeus, 1758)
(Monterosato, 1878)
(Gravenhorst, 1831)
Bivona-Bernardi, 1832
(Jeffreys, 1856)
(Swainson, 1821)
(Brusina, 1865)
(Linnaeus, 1758)
(Linnaeus, 1758)
Michaud, 1829

Lamarck, 1822
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Gastropoda

Gastropoda

Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda
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Capulidae
Triviidae
Triviidae
Triviidae
Cypraeidae
Cypraeidae
Cypraeidae
Ovulidae
Naticidae
Naticidae
Naticidae
Naticidae
Naticidae
Ranellidae
Ranellidae
Bursidae
Muricidae
Muricidae
Muricidae

Muricidae

Muricidae

Muricidae

Muricidae
Muricidae
Muricidae
Muricidae
Muricidae
Muricidae

Muricidae

Capulus ungaricus

Erato voluta

Trivia mediterranea

Trivia monacha

Erosaria spurca

Luria lurida

Zonaria pyrum
Pseudosimnia carnea
Euspira intricata

Euspira macilenta
Naticarius stercusmuscarum
Neverita josephinia
Notocochlis dillwynii
Cabestana cutacea
Charonia variegata
Bursa scrobilator

Bolinus brandaris
Coralliophila brevis
Coralliophila meyendorffii

Hadriania craticulata

Hexaplex trunculus

Hirtomurex squamosus

Murexsul cevikeri
Muricopsis cristata
Ocenebra erinaceus
Ocinebrina sp.
Ocinebrina aciculata
Ocinebrina edwardsii

Stramonita haemastoma

(Linnaeus, 1758)
(Montagu, 1803)
(Risso, 1826)
(da Costa, 1778)
(Linnaeus, 1758)
(Linnaeus, 1758)
(Gmelin, 1791)
(Poiret, 1789)
(Donovan, 1804)
(Philippi, 1844)
(Gmelin, 1791)
Risso, 1826
(Payraudeau, 1826)
(Linnaeus, 1767)
(Lamarck, 1816)
(Linnaeus, 1758)
(Linnaeus, 1758)
(Blainville, 1832)
(Calcara, 1845)

Bucquoy, Dautzenberg &
Dollfus, 1882

(Linnaeus, 1758)

(Bivona Ant. in Bivona And.,
1838)

(Houart, 2000)
(Brocchi, 1814)

(Linnaeus, 1758)

(Lamarck, 1822)

(Payraudeau, 1826)

(Linnaeus, 1767)
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Gastropoda

Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Muricidae

Muricidae
Marginellidae
Marginellidae
Marginellidae
Marginellidae
Cystiscidae

Cystiscidae

Cystiscidae
Cystiscidae
Cystiscidae
Mitridae
Costellariidae
Costellariidae
Costellariidae
Costellariidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae
Buccinidae

Buccinidae

Poursanidis D et al.

Trophonopsis alboranensis

Trophonopsis muricata

Granulina boucheti
Granulina clandestina
Granulina marginata
Volvarina mitrella
Gibberula caelata

Gibberula jansseni

Gibberula miliaria
Gibberula philippii
Gibberula recondita
Mitra cornicula
Vexillum ebenus
Vexillum granum
Vexillum savignyi
Vexillum tricolor
Euthria cornea
Chauvetia affinis
Chauvetia brunnea
Chauvetia lefebvrii
Chauvetia mamillata
Chauvetia recondita
Chauvetia mamillata
Chauvetia turritellata
Enginella leucozona
Euthria cornea
Pisania striata

Pollia sp.

Pollia dorbignyi

Pollia scabra

(Smriglio, Mariottini & Bonfitto,
1997)

(Montagu, 1803)
Gofas, 1992
(Brocchi, 1814)
(Bivona, 1832)
(Risso, 1826)
(Monterosato, 1877)

van Aartsen, Menkhorst &
Gittenberger, 1984

(Linnaeus, 1758)
(Monterosato, 1878)
Monterosato, 1884
(Linnaeus, 1758)
(Lamarck, 1811)
(Forbes, 1844)
(Payraudeau, 1826)
(Gmelin, 1791)
(Linnaeus, 1758)
(Monterosato, 1889)
(Donovan, 1804)
(Maravigna, 1840)
(Risso, 1826)
(Brugnone, 1873)
(Risso, 1826)
(Deshayes, 1835)
(Philippi, 1844)
(Linnaeus, 1758)

(Gmelin, 1791)

(Payraudeau, 1826)

Locard, 1892
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Gastropoda
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Buccinidae

Colubrariidae

Nassariidae

Nassariidae

Nassariidae

Nassariidae

Nassariidae

Nassariidae

Nassariidae

Nassariidae

Nassariidae

Nassariidae

Columbellidae

Columbellidae

Columbellidae

Columbellidae

Columbellidae

Columbellidae

Fasciolariidae

Fasciolariidae

Fasciolariidae

Fasciolariidae

Fasciolariidae

Fasciolariidae

Fasciolariidae

Fasciolariidae

Conidae

Drillidae

Horaiclavidae

Pollia scacchiana
Cumia reticulata
Nassarius sp.
Nassarius corniculum
Nassarius crenulatus
Nassarius cuvierii
Nassarius incrassatus
Nassarius lima
Nassarius mutabilis
Nassarius pygmaeus
Nassarius reticulatus
Nassarius unifasciatus
Columbella rustica

Mitrella bruggeni

Mitrella gervillii
Mitrella psilla
Mitrella scripta
Mitrella spelta
Aptyxis syracusanus
Tarantinaea lignaria
Fusinus sp.

Fusinus pulchellus
Fusinus rostratus
Fusinus rudis
Aptyxis syracusanus
Tarantinaea lignaria
Conus ventricosus

Crassopleura maravignae

Haedropleura septangularis

(Philippi, 1844)

(Blainville, 1829)

(Olivi, 1792)
(Bruguiere, 1792)
(Payraudeau, 1826)
(Strem, 1768)
(Dillwyn, 1817)
(Linnaeus, 1758)
(Lamarck, 1822)
(Linnaeus, 1758)
(Kiener, 1834)
(Linnaeus, 1758)

van Aartsen, Menkhorst &
Gittenberger, 1984

(Payraudeau, 1826)
(Duclos, 1846)
(Linnaeus, 1758)
(Kobelt, 1889)
(Linnaeus, 1758)

(Linnaeus, 1758)

(Philippi, 1840)
(Olivi, 1792)
(Philippi, 1844)
(Linnaeus, 1758)
(Linnaeus, 1758)
Gmelin, 1791

(Bivona Ant. in Bivona And.,
1838)

(Montagu, 1803)
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Gastropoda

Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Clavatulidae

Clathurellidae
Clathurellidae
Clathurellidae
Mitromorphidae
Mitromorphidae
Mitromorphidae
Mitromorphidae

Mitromorphidae

Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Mangeliidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae
Raphitomidae

Raphitomidae

Poursanidis D et al.

Fusiturris undatiruga

Clathromangelia granum
Clathromangelia quadrillum
Comarmondia gracilis
Mitromorpha sp.
Mitromorpha columbellaria
Mitromorpha crenipicta
Mitromorpha olivoidea

Mitromorpha wilhelminae

Bela zenetouae

Bela zonata

Mangelia sp.

Mangelia attenuata
Mangelia multilineolata
Mangelia paciniana
Mangelia stosiciana
Mangelia taeniata
Mangelia unifasciata
Mangelia vauquelini
Sorgenfreispira brachystoma
Raphitoma mirabilis
Raphitoma sp.
Raphitoma bicolor
Raphitoma concinna
Raphitoma densa
Raphitoma echinata
Raphitoma horrida
Raphitoma laviae
Raphitoma leufroyi

Raphitoma linearis

(Bivona Ant. in Bivona And.,
1838)

(Philippi, 1844)
(Dujardin, 1837)

(Montagu, 1803)

(Scacchi, 1836)
(Dautzenberg, 1889)
(Cantraine, 1835)

(van Aartsen, Menkhorst &
Gittenberger, 1984)

(van Aartsen, 1988)

(Locard, 1892)

(Montagu, 1803)
(Deshayes, 1835)
(Calcara, 1839)
Brusina, 1869
(Deshayes, 1835)
(Deshayes, 1835)
(Payraudeau, 1826)
(Philippi, 1844)

(Pallary, 1904)

(Risso, 1826)
(Scacchi, 1836)
(Monterosato, 1884)
(Brocchi, 1814)
(Monterosato, 1884)
(Philippi, 1844)
(Michaud, 1828)

(Montagu, 1803)
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda
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Raphitomidae

Raphitomidae
Raphitomidae
Architectonicidae
Rissoellidae
Rissoellidae
Rissoellidae
Rissoinidae
Omalogyridae
Omalogyridae
Omalogyridae
Omalogyridae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae

Pyramidellidae

Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae

Pyramidellidae

Raphitoma lineolata

Raphitoma philberti
Raphitoma purpurea
Pseudotorinia architae
Rissoella diaphana
Rissoella inflata
Rissoella opalina
Rissoina bruguieri
Ammonicera fischeriana
Ammonicera rota
Omalogyra atomus
Omalogyra simplex
Auristomia erjaveciana
Brachystomia eulimoides
Eulimella acicula
Euparthenia humboldti
Folinella excavata
Jordaniella nivosa
Megastomia conoidea
Noemiamea dolioliformis
Odostomella doliolum
Odostomia sp.
Odostomia acuta
Megastomia conoidea

Odostomia kromi

Odostomia lukisii
Odostomia plicata
Brachystomia scalaris
Odostomia striolata

Ondina vitrea

(Bucquoy, Dautzenberg &
Dollfus, 1883)

(Michaud, 1829)
(Montagu, 1803)
(O. G. Costa, 1841)
(Alder, 1848)
(Monterosato, 1880)
(Jeffreys, 1848)
(Payraudeau, 1826)
(Monterosato, 1869)
(Forbes & Hanley, 1850)
(Philippi, 1841)
(Costa O. G., 1861)
(Brusina, 1869)
(Hanley, 1844)
(Philippi, 1836)
(Risso, 1826)
(Phillippi, 1836)
(Montagu, 1803)
(Brocchi, 1814)
(Jeffreys, 1848)

(Philippi, 1844)

Jeffreys, 1848
(Brocchi, 1814)

van Aartsen, Menkhorst &
Gittenberger, 1984

Jeffreys, 1859
(Montagu, 1803)
(MacGillivray, 1843)
Forbes & Hanley, 1850

(Brusina, 1866)
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae

Pyramidellidae

Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Pyramidellidae
Amathinidae
Murchisonellidae
Tofanellidae
Acteonidae
Ringiculidae
Ringiculidae
Bullidae
Haminoeidae
Haminoeidae
Haminoeidae

Haminoeidae

Poursanidis D et al.

Ondina warreni
Parthenina emaciata
Parthenina indistincta
Parthenina interstincta
Parthenina juliae
Parthenina monozona
Parthenina terebellum
Pyrgiscus crenatus
Pyrgiscus jeffreysii
Pyrgiscus rufus
Spiralinella incerta
Strioturbonilla sigmoidea
Tragula fenestrata
Turbonilla acuta

Turbonilla gradata

Turbonilla lactea
Turbonilla pulchella
Turbonilla pumila
Turbonilla pusilla
Turbonilla sinuosa
Clathrella clathrata
Ebala pointeli
Graphis albida
Acteon tornatilis
Ringicula auriculata
Ringicula conformis
Bulla striata

Alys jeffreysi
Haminoea exigua
Haminoea hydatis

Haminoea navicula

(Thompson, 1845)
(Brusina, 1866)
(Montagu, 1808)

(J. Adams, 1797)
(de Folin, 1872)
(Brusina, 1869)
(Philippi, 1844)
(Brown, 1827)
(Jeffreys, 1848)
(Philippi, 1836)
(Milaschewich, 1916)
(Monterosato, 1880)
(Jeffreys, 1848)
(Donovan, 1804)

Bucquoy, Dautzenberg &
Dollfus, 1883

(Linnaeus, 1758)
(d'Orbigny, 1841)
Seguenza G., 1876
(Philippi, 1844)
(Jeffreys, 1884)
(Philippi, 1844)

(de Folin, 1868)
(Kanmacher, 1798)

(Linnaeus, 1758)

(Ménard de la Groye, 1811)

Monterosato, 1877
Bruguiére, 1792
(Weinkauff, 1866)
Schaefer, 1992
(Linnaeus, 1758)

(da Costa, 1778)
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda
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Gastropoda
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Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda
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Haminoeidae
Haminoeidae
Philinidae
Philinidae
Aglajidae
Aglajidae
Cylichnidae
Retusidae
Retusidae
Retusidae
Retusidae
Retusidae
Retusidae
Rhizoridae
Runcinidae
Runcinidae
Runcinidae
Oxynoidae
Oxynoidae
Plakobranchidae
Plakobranchidae
Plakobranchidae
Limapontiidae
Limapontiidae
Umbraculidae
Tylodinidae
Aplysiidae
Aplysiidae
Aplysiidae
Aplysiidae

Aplysiidae

Haminoea orbignyana
Weinkauffia turgidula
Philine catena
Philine quadripartita
Aglaja tricolorata
Chelidonura africana
Cylichna cylindracea
Pyrunculus hoernesii
Retusa candidula
Retusa laevisculpta
Retusa minutissima
Retusa truncatula
Retusa umbilicata
Volvulella acuminata
Runcina sp.

Runcina coronata
Runcina ferruginea
Lobiger serradifalci
Oxynoe olivacea
Elysia timida

Elysia viridis
Thuridilla hopei
Limapontia capitata
Placida verticilata
Umbraculum umbraculum
Tylodina perversa
Aplysia sp.

Aplysia depilans
Aplysia fasciata
Aplysia parvula

Aplysia punctata

(Férussac, 1822)
(Forbes, 1844)
(Montagu, 1803)
Ascanius, 1772
Renier, 1807
Pruvot-Fol, 1953
(Pennant, 1777)
(Weinkauff, 1866)
(Locard, 1892)
(Granata-Giillo, 1877)
(Monterosato, 1878)
(Bruguiere, 1792)
(Montagu, 1803)

(Bruguiere, 1792)

(Quatrefages, 1844)
Kress, 1977
(Calcara, 1840)
Rafinesque, 1814
(Risso, 1818)
(Montagu, 1804)
(Vérany, 1853)

(O. F. Muller, 1774)
Ortea, 1982
(Lightfoot, 1786)

(Gmelin, 1791)

Gmelin, 1791
Poiret, 1789
Mérch, 1863

(Cuvier, 1803)
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Gastropoda
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Bivalvia
Bivalvia
Bivalvia
Bivalvia
Gastropoda
Gastropoda
Gastropoda
Gastropoda
Gastropoda

Gastropoda

Aplysiidae
Aplysiidae
Pleurobranchidae

Pleurobranchidae

Discodorididae
Discodorididae
Discodorididae
Chromodorididae
Chromodorididae
Chromodorididae
Chromodorididae
Chromodorididae
Phyllidiidae
Dendrodorididae
Dendrodorididae
Dendrodorididae
Onchidorididae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Tellinidae
Goniodorididae
Goniodorididae
Polyceridae
Polyceridae
Polyceridae

Polyceridae

Poursanidis D et al.

Petalifera petalifera
Phyllaplysia lafonti
Berthella aurantiaca

Pleurobranchus

membranaceus
Paradoris indecora
Peltodoris atromaculata
Tayuva lilacina
Felimare orsinii
Felimare picta
Felimare tricolor
Felimare villafranca
Felimida krohni
Phyllidia flava
Dendrodoris limbata
Dendrodoris grandiflora
Doriopsilla areolata
Onchidoris neapolitana
Gastrana fragilis
Macoma cumana
Atlantella distorta
Tellina albicans

Tellina fabula

Tellina planata

Tellina pulchella

Tellina tenuis
Goniodoris castanea
Trapania maculata
Limacia clavigera

Palio dubia

Polycera quadrilineata

Polycerella emertoni

(Rang, 1828)
P. Fischer, 1872
(Risso, 1818)

(Montagu, 1816)

(Bergh, 1881)
Bergh, 1880
(Gould, 1852)
(Vérany, 1846)
(Schultz in Philippi, 1836)
(Cantraine, 1835)
(Risso, 1818)
(Vérany, 1846)
Aradas, 1847
(Cuvier, 1804)
(Rapp, 1827)
Bergh, 1880

(Delle Chiaje, 1841)
(Linnaeus, 1758)
(O. G. Costa, 1830)
(Poli, 1791)
Gmelin, 1791
Gmelin, 1791
Linnaeus, 1758
Lamarck, 1818

da Costa, 1778
Alder & Hancock, 1845
Haefelfinger, 1960
(O. F. Mdller, 1776)
(M. Sars, 1829)

(O. F. Mdller, 1776)

A. E. Verrill, 1880
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Gastropoda
Gastropoda
Gastropoda
Gastropoda
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Bivalvia
Bivalvia
Bivalvia
Bivalvia
Bivalvia
Bivalvia
Bivalvia
Bivalvia
Bivalvia
Bivalvia

Bivalvia

Bivalvia

Bivalvia
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Aegiridae
Tritoniidae
Tritoniidae
Proctonotidae
Facelinidae
Facelinidae
Facelinidae
Flabellinidae
Flabellinidae
Flabellinidae
Flabellinidae
Calmidae
Tergipedidae
Tergipedidae
Tergipedidae
Siphonariidae
Ellobiidae
Nuculidae
Nuculanidae
Arcidae
Arcidae
Arcidae
Arcidae
Arcidae
Arcidae
Noetiidae
Glycymerididae
Mytilidae

Mytilidae

Mytilidae

Mytilidae

Aegires leuckartii
Tritonia lineata
Tritonia manicata
Janolus cristatus
Caloria elegans
Cratena peregrina
Favorinus branchialis
Calmella cavolini
Flabellina affinis
Flabellina lineata
Flabellina pedata
Calma glaucoides
Cuthona caerulea
Cuthona genovae
Tergipes tergipes
Williamia gussoni
Trimusculus mammillaris
Nucula nitidosa
Lembulus pella

Acar clathrata
Anadara corbuloides
Arca noae

Arca tetragona
Asperarca nodulosa
Barbatia barbata
Striarca lactea
Glycymeris nummaria
Musculus subpictus

Amygdalum politum

Arcuatula senhousia

Brachidontes pharaonis

Vérany, 1853

Alder & Hancock, 1848
Deshayes, 1853

(Delle Chiaje, 1841)
(Alder & Hancock, 1845)
(Gmelin, 1791)

(Rathke, 1806)

(Vérany, 1846)

(Gmelin, 1791)

(Lovén, 1846)
(Montagu, 1816)

(Alder & Hancock, 1854)
(Montagu, 1804)
(O'Donoghue, 1929)
(Forsskal in Niebuhr, 1775)
(Costa O. G., 1829)
(Linnaeus, 1758)
Winckworth, 1930
(Linnaeus, 1767)
(Defrance, 1816)
(Monterosato, 1878)
Linnaeus, 1758

Poli, 1795

(O. F. Muller, 1776)
(Linnaeus, 1758)
(Linnaeus, 1758)
(Linnaeus, 1758)
(Cantraine, 1835)

(Verrill & S. Smith [in Verrill],
1880)

(Benson in Cantor, 1842)

(P. Fischer, 1870)
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Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Mytilidae
Pinnidae
Pteriidae
Pectinidae
Pectinidae
Pectinidae
Pectinidae
Pectinidae
Pectinidae
Pectinidae
Spondylidae
Anomiidae
Limidae
Limidae
Limidae

Limidae

Poursanidis D et al.

Crenella pellucida
Gibbomodiola adriatica
Gregariella petagnae
Jolya martorelli
Lithophaga lithophaga
Modiolula phaseolina
Modiolus barbatus
Musculus costulatus
Musculus discors
Musculus niger
Mytilaster lineatus
Mytilaster minimus
Mytilus sp.

Mytilus galloprovincialis
Rhomboidella prideauxi
Mytilus edulis

Pinna nobilis

Pinctada imbricata radiata
Aequipecten opercularis
Flexopecten glaber
Flexopecten hyalinus
Manupecten pesfelis
Mimachlamys varia
Pecten sp.

Talochlamys multistriata
Spondylus gaederopus
Anomia ephippium
Lima lima

Limaria hians

Limaria loscombi

Limaria tuberculata

(Jeffreys, 1859)
(Lamarck, 1819)
(Scacchi, 1832)
(Hidalgo, 1878)
(Linnaeus, 1758)
(Philippi, 1844)
(Linnaeus, 1758)
(Risso, 1826)
(Linnaeus, 1767)
(J.E. Gray, 1824)
(Gmelin, 1791)

(Poli, 1795)

Lamarck, 1819
(Leach, 1815)
Linnaeus, 1758
Linnaeus, 1758
(Leach, 1814)
(Linnaeus, 1758)
(Linnaeus, 1758)
(Poli, 1795)
(Linnaeus, 1758)

(Linnaeus, 1758)

(Poli, 1795)

Linnaeus, 1758
Linnaeus, 1758
(Linnaeus, 1758)
(Gmelin, 1791)

(G. B. Sowerby I, 1823)

(Olivi, 1792)
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Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia
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Limidae
Limidae
Ostreidae
Ostreidae
Ostreidae
Gryphaeidae
Carditidae
Carditidae
Carditidae
Carditidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae
Cardiidae

Cardiidae

Cardiidae

Lucinidae
Lucinidae
Lucinidae
Lucinidae
Lucinidae
Thyasiridae
Chamidae
Chamidae

Chamidae

Limatula subovata
Limaria hians
Crassostrea gigas

Ostrea edulis

Ostrea stentina
Neopycnodonte cochlear
Cardita calyculata
Cardites antiquatus
Centrocardita aculeata
Glans trapezia
Acanthocardia aculeata
Acanthocardia paucicostata
Acanthocardia tuberculata
Fulvia fragilis
Papillicardium papillosum
Parvicardium sp.
Parvicardium exiguum
Parvicardium minimum
Parvicardium pinnulatum

Parvicardium scriptum

Parvicardium vroomi

Ctena decussata
Loripes lucinalis
Loripinus fragilis
Lucinella divaricata
Myrtea spinifera
Thyasira flexuosa
Chama asperella
Chama gryphoides

Pseudochama gryphina

(Monterosato, 1875)
(Gmelin, 1791)
(Thunberg, 1793)
Linnaeus, 1758
Payraudeau, 1826
(Poli, 1795)

(Linnaeus, 1758)
(Linnaeus, 1758)

(Poli, 1795)

(Linnaeus, 1767)
(Linnaeus, 1758)

(G. B. Sowerby Il, 1834)
(Linnaeus, 1758)
(Forsskal in Niebuhr, 1775)

(Poli, 1791)

(Gmelin, 1791)
(Philippi, 1836)
(Conrad, 1831)

(Bucquoy, Dautzenberg &
Dollfus, 1892)

van Aartsen, Menkhorst &
Gittenberger, 1984

(O. G. Costa, 1829)
(Lamarck, 1818)
(Philippi, 1836)
(Linnaeus, 1758)
(Montagu, 1803)
(Montagu, 1803)
Lamarck, 1819
Linnaeus, 1758

(Lamarck, 1819)
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Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Bivalvia

Galeommatidae
Kellidae
Lasaeidae
Lasaeidae
Lasaeidae
Lasaeidae
Montacutidae
Mactridae
Mactridae
Mactridae
Donacidae
Donacidae
Psammobiidae
Semelidae
Semelidae
Semelidae
Semelidae
Solecurtidae
Trapezidae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae
Veneridae

Veneridae

Poursanidis D et al.

Galeomma turtoni
Kellia suborbicularis
Hemilepton nitidum
Lasaea adansoni
Scacchia oblonga
Lasaea adansoni
Kurtiella bidentata
Eastonia rugosa
Mactra stultorum
Spisula subtruncata
Donax semistriatus
Donax venustus
Gari depressa

Abra sp.

Abra alba

Abra nitida
Scrobicularia cottardii

Azorinus chamasolen

Coralliophaga lithophagella

Chamelea gallina
Clausinella fasciata
Dosinia exoleta
Dosinia lupinus
Gouldia minima
Irus irus

Lajonkairia lajonkairii
Petricola lithophaga
Petricola substriata
Pitar rudis
Polititapes aureus

Polititapes rhomboides

Turton, 1825
(Montagu, 1803)
(Turton, 1822)
(Gmelin, 1791)
(Philippi, 1836)
(Gmelin, 1791)
(Montagu, 1803)
(Helbling, 1779)
(Linnaeus, 1758)
(da Costa, 1778)
Poli, 1795

Poli, 1795

(Pennant, 1777)

(W. Wood, 1802)
(O. F. Mdller, 1776)
(Payraudeau, 1826)
(da Costa, 1778)
(Lamarck, 1819)
(Linnaeus, 1758)
(da Costa, 1778)
(Linnaeus, 1758)
(Linnaeus, 1758)
(Montagu, 1803)
(Linnaeus, 1758)
(Payraudeau, 1826)
(Retzius, 1788)
Montagu, 1808
(Poli, 1795)
(Gmelin, 1791)

(Pennant, 1777)
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Bivalvia Veneridae Ruditapes decussatus (Linnaeus, 1758)
Bivalvia Veneridae Venerupis corrugata (Gmelin, 1791)
Bivalvia Veneridae Venerupis geographica (Gmelin, 1791)
Bivalvia Veneridae Venus verrucosa Linnaeus, 1758
Bivalvia Neoleptonidae Neolepton sulcatulum (Jeffreys, 1859)
Bivalvia Myidae Sphenia binghami Turton, 1822
Bivalvia Corbulidae Corbula gibba (Olivi, 1792)
Bivalvia Corbulidae Lentidium mediterraneum (O. G. Costa, 1830)
Bivalvia Gastrochaenidae Rocellaria dubia (Pennant, 1777)
Bivalvia Solenidae Solen marginatus Pulteney, 1799
Bivalvia Pharidae Pharus legumen (Linnaeus, 1758)
Bivalvia Pharidae Phaxas pellucidus (Pennant, 1777)
Bivalvia Hiatellidae Hiatella arctica (Linnaeus, 1767)
Bivalvia Hiatellidae Hiatella rugosa (Linnaeus, 1767)
Bivalvia Thraciidae Thracia distorta (Montagu, 1803)
Bivalvia Clavagellidae Bryopa aperta (G. B. Sowerby I, 1823)
Bivalvia Pandoridae Pandora inaequivalvis (Linnaeus, 1758)
Scaphopoda Dentaliidae Antalis novemcostata (Lamarck, 1818)
Scaphopoda Dentaliidae Antalis vulgaris (da Costa, 1778)
Scaphopoda Fustiariidae Fustiaria rubescens (Deshayes, 1825)
Cephalopoda Sepiidae Sepia officinalis Linnaeus, 1758
Cephalopoda Octopodidae Octopus vulgaris Cuvier, 1797

Project description

Title: This dataset combines the data of two sources: (a) the monitoring of infralittoral
rocky shores in Crete in the framework of the NaGISA project (Natural Geography in Shore
Areas, http://www.coml.org/projects/natural-geography-shore-areas-nagisa); (b) the
collection and indexing of available and accessible paper published material in peer-review
journals as well as grey literature sources.

Personnel: Christos Arvanitidis, HCMR (NaGISA project coordinator, sample collection),
Dimitris Poursanidis, FORTH & UniAegean (sample collection, species identification, data
management, literature collection, information indexing), Georgios Chatzigeorgiou, HCMR
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(sample collection), Dimitra Mavraki (data management), Drosos Koutsoubas, UniAegean
(species identification).

Study area description: This dataset includes records from 19 sampling sites at 18
different locations (Table 1,Fig. 1).

-}

0 385 790 km
| —

Figure 1.

Map of the locations.

East Mediterranean NAGISA project data - Alykes and Elounda: Both sampling sites
are located on the North coast of Crete (Eastern Mediterranean) and are characterised by
a continuous hard bottom habitat with dense algal coverage (Cystoseira spp., Sargassum
sp., Corallinales spp.) and a moderate wave exposure. The area of Alykes has on average
a denser algal coverage than the area of Elounda. The substrate is dominated by limestone
rocks. Neither of the two sites is impacted by detectable anthropogenic activity, though a
sandy beach in ca 500 m distance of the sampling area in Elounda is subjected to
moderate beach tourism and increased leisure boat traffic in the summer months.

Mediterranean literature data: The majority of the information come from the analysis of
the collected literature (Antit and Azzouna. 2012, Antit M. et al. 2013, Antoniadou and
Chintiroglou 2007, Antoniadou et al. 2006, Antoniadou et al. 2005, Badalamenti et al. 2002,
Bellan-Santini 1969, Huelin and J. 1984, Kasemi et al. 2008, Kocatas 1978, Milazzo et al.
2000, Miloslavich et al. 2013, Pitacco et al. 2014, Poulicek 1985, Sanchez-Moyano et al.
2000, Simboura et al. 1995, Terlizzi et al. 2005, Terlizzi et al. 2003, Trono 2006, Villari
1993, Russo 1998, Chemello and Milazzo 2002). The extracted information (species list
per site/paper) has been indexed in a descriptive database system (Microsoft Access 2010)
in order to handle and manage the collected information (meta-analysis, quering). When
authors provide species identification in .sp level, this has been kept as is but without
authority, as for .sp is not valid.
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Sampling methods

Study extent: The data covers 2 sampling events under the NaGISA initiative and several
independent sampling events over a time period of 45 years (1969-2012). The dataset
originates from 18 sampling sites in several countries of the Mediterranean Sea. Samples
were collected from the infralittoral zone from a maximum depth of 40 m (in few studies),
having a maximum sampling depth of 20m. Concerning the distribution of molluscs, this
habitat is understudied in the Mediterranean Sea — in fact, the Ocean Biogeographic
Information System contains only 2 datasets regarding the mollusca fauna over hard
bottoms for the entire Mediterranean Sea, and neither of these two are from the infralittoral
zone. The present dataset thus provides an important addition to the exiting data for this
habitat in the region.

Sampling description: Samples from Crete were collected from two sites, Alykes and
Elounda. Both sites were sampled in September 2007 and June 2008. Samples were
collected according to the NaGISA protocol (lken and Konar 2003). At each site, 5
sampling depths have been defined (1, 5, 10, 15, 20 m.) and five random replicate units per
ddepth were collected (Chatzigeorgiou et al. 2012). In the laboratory, all samples were
identified in the most precise taxonomic level possible, using the most recent literature for
the taxon. Animals with half of the size of known adult size are considered as juveniles.

Samples form the other sites have been collected in different periods over the year or over
several years under different frameworks. The published available information contains the
sampling methods and only the species list that have consequently found in the studied
area.

Quality control: All scientific names were standardized against the World Register of
Marine species using the Taxon Match tool (http:/www.marinespecies.org/aphia.php?
p=maitch). If recent taxonomic reviews were available that had not been incorporated into
WoRMS at the time of standardization, nomenclature follows those reviews.

Geographic coverage

Description: Samples were collected at 22 regions/sampling sites across the
Mediterranean Sea LME (http://www.marineregions.org/gazetteer.php?p=details&id=1905),
from a maximum depth of 40 m (Table 1,Fig. 1).All data are collected from the infralittoral
zone - the biocoenosis of photophilic algae.

The present dataset contains the first electronically available quantitative data on the
infralittoral molluscs from the Mediterranean Sea. Moreover, it provides the first qualitative
information (species list) about the molluscs from the hard substrates — the biocoenosis of
photophilic algae - from that region. As for the coralligenous formations of the infralittoral
zone, available dataset can be found at http://doi.pangaea.de/10.1594/PANGAEA.847623
(Poursanidis and Koutsoubas 2015).

94


http://iobis.org/
http://iobis.org/
http://www.marinespecies.org/aphia.php?p=match
http://www.marinespecies.org/aphia.php?p=match
http://www.marineregions.org/gazetteer.php?p=details&id=1905
http://doi.pangaea.de/10.1594/PANGAEA.847623

26 Poursanidis D et al.

Coordinates: 36.2173 and -6.0327 Latitude; 30.2639 and 45.7833 Longitude.

Taxonomic coverage

Description: The present dataset, after updating the taxonomy, contains distribution
records for 599 species (Table 2).

In total, 155 families have been found over the studied biocoenosis. The distribution of
species over them is quite unequal; 71 families are represented by only 1 species
(singletones or rare) while only 14 families are represented by more than 10 species.
Families Pyramidellidae and Rissoidae have the largest number of species, 38 and 56
respectively. Detailed information on the structure of species/families can be found in
Suppl. material 1

Species richness at the different sites is also unequal. Marseille area has the lowest
number of species (38 species) while Tunis town shows the largest number of species (281
species). In terms of families, Marseille, Capo Madonna and Vlora bay have the lowest
number (25 families) while Tunis town and Chalkidiki peninsula have the largest number
(73 & 76 families respectively (Fig. 2)

Figure 2.

Number of species and families per sampling location. Diagram based on the data from Suppl.
material 2

A comparison with the Mediterranean malacofauna (excluding cephalopods) (Coll et al.
2010), which has estimated around 2000 species, shows that more than one quarter of the
malacofauna (599 species) is present in the studied habitat - the photophilic algae
biocoensis. Similar is the state of the malacofauna from the coralligenous formations
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(Poursanidis and Koutsoubas 2015) where the same percentage of molluscs have been
found.

During the last decade, research in several areas in the Mediterranean has shed light on
the ecology of these habitats and revealed a vast amount of information on the biodiversity
of the biocoenosis of the photophilic algae (Antit and Azzouna. 2012, Antit M. et al. 2013,
Antoniadou and Chintiroglou 2007, Antoniadou et al. 2006, Antoniadou et al. 2005,
Badalamenti et al. 2002, Chemello and Milazzo 2002, Kasemi et al. 2008, Milazzo et al.
2000, Miloslavich et al. 2013, Pitacco et al. 2014, Sanchez-Moyano et al. 2000, Terlizzi et
al. 2005, Terlizzi et al. 2003). The increased research effort on these habitats along with
the initiative of the NAGISA project, addresses the need for a better understanding of the
role of this important in the coastal marine environment which is under continuus pressures
and threats (EEA 2015). Moreover, species list per habitat for the European waters are a
request from RAC/SPA as well as from the forthcoming Integrated Monitoring and
Assessment Programme (IMAP) and the Ecosystem Approach (EcAp) of UNEP/MAP and
RAC/SPA (http://www.rac-spa.org/ecap).

Taxa included:

Rank Scientific Name
kingdom Animalia
phylum Mollusca

class Bivalvia

class Gastropoda
class Cephalopoda
class Polyplacophora
class Scaphopoda

Temporal coverage

Data range: 1969 1 01 - 2012 12 31.

Usage rights

Use license: Open Data Commons Public Domain Dedication and License (PDDL)

IP rights notes: The dataset can be freely used provided it is cited.
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Data resources

Data package title: Mollusca from the infralittoral rocky shores - the biocoenosis of
photophilic algae - in the Mediterranean Sea

Number of data sets: 2
Data set name: Molluscs from two rocky shores of the North coast of Crete
Character set: UTF-8

Download URL: hitp:/lifewww-00.her.ncmr.gr:8080/medobis/resource.do?
r=molluscs nagisa

Data format: Darwin Core Archive

Data format version: ver 1.0

Description: The dataset is available via the Lifewatch node of Greece of the Hellenic
Center of Marine Research. The data will also be harvested by and made available
through the International OBIS database, as well as through the data portal of the
Global Biodiversity Information Facility (GBIF). The dataset is available as a Darwin
CoreArchive, all fields are mapped to DarwinCore terms (http:/rs.tdwg.org/dwc/).

This publication refers to the most recent version of the dataset available through the
IPT server. Future changes to the dataset due to quality control activities might change
its content or structure.

Column label Column description

id A unique identifier for the record within the data set or collection.

type The type of the source

language The used language

dataset The number of the dataset

institutionCode The name (or acronym) in use by the institution having custody of the object

(s) or information referred to in the record.
collectionCode The code of the Collection, in which belongs to

basisOfRecord The specific nature of the data record, as described in htip:/rs.tdwg.org/

dwc/terms/type-vocabulary/index.htm.

occurrencelD The replicate in which the record belongs to

catalogNumber The catalog number of the dataset

individualCount The abundance of the specimen in the replicate

samplingProtocol The description of the method or protocol used for sample collection.
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samplingEffort
eventDate
fieldNumber
locationID
higherGeographyID
higherGeography
waterBody

island

country

municipality

locality
minimumDepthinMeters
maximumDepthInMeters
locationRemarks

verbatimLatitude

verbatimLongitude

geodeticDatum

coordinateUncertaintylnMeters

scientificNamelD
scientificName

scientificNameAuthorship

Kingdom
Phylum

Class

The description of the sampling effort for the specimens collection
The exact date of the sampling event

The combination of the location and the sampling year

The code of the location

The code of the higher geography

The marine basin that the sampling area belongs to

The name of the water body in which the sampling location occurs.
The name of the island on or near which the sampling location occurs.
The name of the country on which the sampling location occurs.

The full, unabbreviated name of the next smaller administrative region than

county (city, municipality, etc.) in which the sampling location occurs.

The exact locality where the sampling procedure took place

The lesser depth of a range of depth below the local surface, in meters.
The greater depth of a range of depth below the local surface, in meters.
The method that the location has been located by using Google Earth app.

The geographic latitude (in decimal degrees, using the spatial reference
system given in geodeticDatum) of the geographic center of a Location.
Positive values are north of the Equator, negative values are south of it.

Legal values lie between -90 and 90, inclusive.

The geographic longitude (in decimal degrees, using the spatial reference
system given in geodeticDatum) of the geographic center of a Location.
Positive values are east of the Greenwich Meridian, negative values are

west of it. Legal values lie between -180 and 180, inclusive.
The geodetic datum of the pair of coordinates

The horizontal distance (in meters) from the given decimallLatitude and
decimalLongitude describing the smallest circle containing the whole of the

sampling location.
The Life Science Identifiers code of the scientific name
The scientific name of the taxon

The authorship information for the scientificName formatted according to the

conventions of the applicable nomenclaturalCode.
The full scientific name of the kingdom in which the taxon is classified.
The full scientific name of the phylum in which the taxon is classified.

The full scientific name of the class in which the taxon is classified.
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Order The full scientific name of the order in which the taxon is classified.
Family The full scientific name of the family in which the taxon is classified.
Genus The full scientific name of the genus in which the taxon is classified.
specificEpithet The full scientific name of the specie in which the taxon is classified.

Data set name: Mollusca fauna from the Mediterranean reef ecosystem (1170) — the
zone of the photophilic algae.

Character set: UTF-8

Download URL: http://lifewww-00.her.hcmr.gr:8080/medobis/resource.do?
r=moll poursani

Data format: Darwin Core Archive
Data format version: ver 1.0

Description: The dataset is available via the Lifewatch node of Greece of the Hellenic
Center of Marine Research. The data will also be harvested by and made available
through the International OBIS database, as well as through the data portal of the
Global Biodiversity Information Facility (GBIF). The dataset is available as a Darwin
CoreArchive, all fields are mapped to DarwinCore terms (http:/rs.tdwg.org/dwc/).

This publication refers to the most recent version of the dataset available through the
IPT server. Future changes to the dataset due to quality control activities might change
its content or structure.

Column label Column description
Source The literature source used for
basisOfRecord The specific nature of the data record, as described in http:/rs.tdwg.org/dwc/

terms/type-vocabulary/index.htm.

type The type of the record
eventDate The period of the observation
higherGeographylD The code of the geographic area as is given by the http://

www.marineregions.org/index.php

higherGeography The name of the geographic area

waterBody The name of the water body in which the sampling location occurs.
country The name of the country in which the sampling location occurs.

locality The specific location where the sample was taken.
minimumDepthinMeters The lesser depth of a range of depth below the local surface, in meters.
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maximumDepthinMeters
locationRemarks

verbatimLatitude

verbatimLongitude

geodeticDatum

coordinateUncertaintylnMeters

scientificNamelD
scientificName
kingdom

phylum

class

order

family

genus
specificEpithet

scientificNameAuthorship

taxonRemarks

Additional information

Resource citation

The greater depth of a range of depth below the local surface, in meters.
Details on the exact location

The geographic latitude (in decimal degrees, using the spatial reference
system given in geodeticDatum) of the geographic center of a Location.
Positive values are north of the Equator, negative values are south of it.

Legal values lie between -90 and 90, inclusive.

The geographic longitude (in decimal degrees, using the spatial reference
system given in geodeticDatum) of the geographic center of a Location.
Positive values are east of the Greenwich Meridian, negative values are west

of it. Legal values lie between -180 and 180, inclusive.
The geodetic datum of the used coordinate system.

The horizontal distance (in meters) from the given decimalLatitude and
decimalLongitude describing the smallest circle containing the whole of the

sampling location.

The Life Science Identifiers code of the scientific name

The scientific name of the taxon

The full scientific name of the kingdom in which the taxon is classified.
The full scientific name of the phylum in which the taxon is classified.
The full scientific name of the class in which the taxon is classified.
The full scientific name of the orde in which the taxon is classified.
The full scientific name of the family in which the taxon is classified.
The full scientific name of the genus in which the taxon is classified.
The species epithet of the scientificName.

The authorship information for the scientificName formatted according to the

conventions of the applicable nomenclaturalCode.

Comments or notes about the taxon or name.

Poursanidis D, Chatzigeorgiou G, Arvanitidis C. Mavraki D. and D. Koutsoubas (2015).
Molluscs from two rocky shores (infralittoral zone) of the North coast of Crete, collected for
the NaGISA project 2007-2008

Dimitris Poursanidis, Dimitra Mavraki & Drosos Koutsoubas (2015). Mollusca fauna from
the Mediterranean reef ecosystem (1170) — the zone of the photophilic algae.
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In the Mediterranean Sea, infralittoral and circalittoral rocky bottoms (from 15 to 120 m) are charac-
terized by a biogenic habitat, named “coralligenous”, formed by the concretion of calcareous organisms,
mainly algal thalli, and to a lesser extent by animal skeletons. This complex habitat is inhabited by a rich
fauna that belongs to different taxonomic groups. Sponges, bryozoans, cnidarians and ascidians are the
most common sessile organisms that inhabit the area, while crustacea and molluscs are the most com-
mon mobile organisms. Little information on the diversity of the molluscs that thrive in the coralligenous
habitat is known, though this information is highly important for biodiversity management purposes. A
database for the molluscs of the coralligenous habitat was compiled and a method implemented for the
management of this information. More than 511 species of molluscs have been recorded so far from the
coralligenous formations, the majority of which belong to the class Gastropoda (357 sp.) followed by Bi-
valvia (137 sp.), Polyplacophora (14 sp.), Cephalopoda (2 sp.) and Scaphopoda (1 sp.). Among these, the
gastropod Luria lurida (Linnaeus, 1758) and Charonia lampas (Linnaeus, 1758), the endemic bivalve Pinna
nobilis (Linnaeus, 1758) and the endolithic bivalve Lithophaga lithophaga (Linnaeus, 1758), are protected
by international conventions.
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1. Introduction

Among the bioconstructed habitats in the Mediterranean Sea,
the “Coralligenous assemblages”, known also as the “Coralligenous
framework” or “Coralligenous”, are undoubtedly among the most
important and complex habitats that occur in the Mediterranean
Sea. The name of this peculiar habitat was established in 1883,
when the French zoologist A.F. Marion coined the term corallige-
nous during his studies of the calcareous concretions in the Gulf of
Marseilles. He found pieces of corals, including the red coral Coral-
lium rubrum, and because of that he called this habitat Coralligéne,
meaning “coral-producing”.

Coralligenous formations are the temperate reefs of the
Mediterranean Sea, and alongside the seagrass meadows formed
by the endemic plant Posidonia oceanica (Buia et al, 2004;
Boudouresque et al., 2012; Campagne et al., 2015) one can find bio-
diversity hot spots in different light zones. Light is the most impor-

* Corresponding author. University of the Aegean, Dept. of Marine Science, Uni-
versity Hill, Lesvos, Mytiline, Greece.
E-mail address: dpoursanidis@gmail.com, dpoursanidis@iacm.forth.gr (D. Pour-
sanidis).

http://dx.doi.org/10.1016/j.quaint.2015.07.029
1040-6182/© 2015 Elsevier Ltd and INQUA. All rights reserved.

tant environmental factor restricting the development of this dis-
tinctive formation in the dark of the rocky bottoms. Even if enough
light is necessary for the development and growth of the corallige-
nous frameworks, the main “builders” are macroalgae which need
substantial amounts of light to grow. These algae, however, can-
not withstand high levels of irradiance (Ballesteros, 2003, 2006).
During the slow growth, a very complex structure is built, which
allows the development of several kinds of communities. Examples
of the latter are the living algae on the shallower part of the con-
cretions, suspension feeders in the deeper part in the cavities and
overhangs, borers inside the concretions and also soft bottom en-
counters in the sediment enclosed in the cavities and holes (Hong,
1980; Ballesteros, 2006). Since the research undertaken by Marion
in the late 19th century, several other studies have been conducted
mostly in the Western Mediterranean investigating the biodiversity
and the functional role of this habitat in the marine ecosystem.
Laubier (1966) was the first who emphasized the wide biodiversity
of the coralligenous, and he provided a list of almost 544 inverte-
brate species from Banyuls on coast of southern France. Following
a thorough survey of the coralligenous off Marseile (France), Hong
(1980) succeeded in compiling a list of a total of 682 species, 128
of which are molluscs. During recent decades, a growing body of
researchers work either on the biodiversity of the habitat or on the
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structure and functional role in the marine environment by apply-
ing both destructive and non-destructive methods (Kipson et al.,
2011; Bertolino et al., 2014; Calcinai et al., 2015).

Molluscs are one of the most important groups of animals that
are found in the Mediterranean Sea, while its molluscan fauna
is the best known in the world (Sabelli and Taviani, 2014). From
the 17,000 marine species that have been found in the Mediter-
ranean, 13% are molluscs (Coll et al., 2010). Suprisingly, the rate at
which new species and taxa are described each year is still remark-
ably high (more than 10 species per year, (Crocetta et al., 2012).
However, the malacofauna of the coralligenous habitats have been
poorly studied due to the complexity of the habitat compared to
the well-studied soft bottom assemblages and the depth where
these structures are.

Coralligenous formations are accessible mainly by means of
Scuba Diving. The amount of time available for quantitative and
qualitative sampling is therefore constrained due to this fact. In
some cases, and especially when the formations are not in the
shape of vertical cliffs, quantitative sampling can be conducted by
means of applying destructive methods like the use of grabs or
dredges (Laubier, 1966). After the release of the Action Plan for
the Conservation of the Coralligenous and other Calcareous Bio-
Concretions in the Mediterranean Sea in 2008, emphasis has been
placed on the completion of species lists for the animals and algae
which are found in these habitats. The Action Plan clearly states
the need, “to provide a check list of all the species that are able
to thrive in coralligenous/maérl communities using published liter-
ature, unpublished reports and expert assessment. Species names
(with authorities), citations, geo-referenced localities, abundances,
and habitat features have to be included. This check-list has to be
designed as a data base with an incorporated GIS” (RAC/SPA 2008).
To date, such a species list is available (Bertolino et al., 2013) but
not in a form of a database with spatial information (coordinates of
stations/site from literature sources associated with species lists),
while regarding the other major phyla (Chordata, Arthropoda, An-
nelida, Bryozoa, etc.) the information is still scattered in the rele-
vant literature. Such Biological databases are one of the most im-
portant tools for the storage, analysis, and visualization of the in-
formation on the systematic distribution of the species and their
habitats (Costello et al., 2014).

Nowadays, in the era of advanced Internet technology and cloud
computing revolution, more and more databases on biodiversity
have been created providing providing invaluable tools for the sci-
entific community. The majority of them are focused on the sys-
tematic analysis of certain groups of animals or plants (Boxshall
et al.,, 2014) or on their spatial distribution (GBIF, 2013) while lim-
ited information is given on the habitats in which they can be
found.

In the present paper, we demonstrate and implement a
database on malacofauna of the Coralligenous, designed for the
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storage of information on species distributions and based on pub-
lished literature sources in both scientific journals and the grey lit-
erature (Ph.D. thesis, M.Sc. thesis, Project technical reports, etc.).
One of the important aspects of this database is that for each
source referred to, information on the studied habitat and the lo-
cation as well as other information (depth, year, etc) is stored in,
and thus species are associated with. Here, we also provide a pre-
liminary species list of the molluscan fauna from the coralligenous
habitats of the Mediterranean Sea (excluding maérl beds on soft
bottoms) with a spatial dimension after a revision of the available
literature.

2. Materials and methods

The designation of the present work is based on the published
data in indexed and grey literature (i.e. non peer-reviewed, non in-
dexed papers, PhD thesis, Project technical reports). Most of the
historical journals are still non-indexed, and malacological works
are still published in non-indexed journals as well as in Conference
Proceedings. The database has been designed within the frame-
work of Microsoft Access Database System ver. 2013. The Access
Database system is one of the most common database systems
used for offline purposes to act as an end-to-end solution for data
management. Furthermore, it can handle a vast amount of infor-
mation and can be easily connected with any available GIS soft-
ware for the spatial visualization of its contents, such as the lo-
cation of each research project, as well as in order to create dis-
tribution maps for certain species. Moreover, the database scheme
and its components can easily be transferred to other database sys-
tems for integration or for the design of an online information
system on the biodiversity of the coralligenous formations of the
Mediterranean. Updated taxonomy and nomenclature used follow
WOoRMS (Boxshall et al., 2014). As all checklists reflect the taxo-
nomic knowledge in the literature up to a given cut-off date, the
present one reflects the status up to December 2014. For taxa lack-
ing a recent taxonomic revision, lists of species names may not be
based on sound taxonomy, and inferences may be erroneous. Up to
now, 12 literature sources have been analyzed in order to extract
the published information (Table 1), and more are planned to be
added in the near future after securing and allocating the neces-
sary funding for the continuation of such work.

Similarity patterns among published works were explored by
using non-metric multidimentional scaling (nMDS, Kruskal 1964),
based on a similarity matrix constructed using the Jaccard co-
efficient (Jaccard, 1901). An area-proportional Venn diagram has
been created in order to visualize the amount of overlap among
the molluscan species lists of the Western Mediterranean, the
Adriatic Sea and the Aegean - Levantine Sea Mediterranean Sub-
regions using BioVenn (http://www.cmbi.ru.nl/cdd/biovenn/index.
php, Hulsen et al., 2008).

Table 1

Publications analyzed to date and the associated information on the location and the study depth. More information is stored in the database.
ID Source Location X Y Depth Facies Subregion
1 Albano and Sabelli, 2011 “Secche di Tor Paterno” 41.5949 12.3261 30 m Coralline algae Western Mediterranean
2 Bedini et al., 2014 Pianosa Island 42.5912 10.0955 35 m Coralline algae Western Mediterranean
3 Casellato and Stefano, 2008 North Adriatic Sea 45.2611 12.5543 9-40 m Le Tegnue Adriatic Sea
4 Crocetta and Spanu, 2008 off Capo Caccia 40.5674 8.1566 100 m Red Coral Western Mediterranean
5 Hong, 1980 Gulf of Fos - France 43.3635 4.9503 35 m Coralline algae Western Mediterranean
6 Laubier, 1966 Alberes 42.5507 3.0916 20-40 m Coralline algae Western Mediterranean
7 Martin et al., 1990 Between Barcelona and Cadaques 41.8211 3.1348 8-27 m Coralline algae Western Mediterranean
8 Romdhane et al., 2007 Korbous - Tunisia 36.8171 10.5659 13 m Coralline algae Western Mediterranean
9 Salas and Hergueta, 1986 Torrecilla - Narja - Malaga 36.7248 —4.0829 10 m Coralline algae Western Mediterranean
10 Templado et al., 1986 Isla de Alboran - Seco de los Olivos 35.9390 -3.0337 50-300 m Red Coral Western Mediterranean
1 Topaloglu et al., 2010 Johnston Bank, North Aegean 39.3007 25.3828 40 m Coralline algae Aegean-Levantine Sea
12 Urra et al., 2012 Laja del Almirante 36.4540 —4.8141 13-18 m Coralline algae Western Mediterranean
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3. Results and discussion
3.1. Database design

The database has been designed with the potential to supple-
ment the information for each species stored in it. The database
comprises two main tables and several dictionaries (Fig. 1). Infor-
mation related to the classification of the species is stored in the
associated table of the systematics. WORMS is used as the check
tool for the systematics while the aphialD is also stored in the
database. For the correct list of species, in a phylogenetic order,
the CLEMAM Biotaxis code is used (Gofas, 2015). In the same ta-
ble, information on the trophic group, the habitat in cases that are
found to live also in other habitats and the biogeographic zone
have been added, based on a variety of literature sources (Graham,
1988 and references theirin, Macdonald, et al., 2010; Rueda et al.,
2009; Urra et al., 2013; Milazzo et al., 2000; Antoniadou et al.,
2005; Koutsoubas, 1992 and references theirin, Koutsoubas et al.,
1997; Dell’ Angelo et al., 2004; Koukouras and Karachle, 2005).
New information on species from other sources (reports, personal
communication with experts, new material from research activities
of the authors) will be included in periodical updates applied to
this database. The additional information for each species is stored
in autonomous dictionaries and is used every time it is deemed
necessary by using combo boxes. Moreover, by means of dictionar-
ies the user avoids making mistakes resulting from mistyping in-
formation and this makes the database safer to be used by a mul-
tiple number of users. It is very important that the update of these
dictionaries with additional information does not affect the stored
information on the species and the sources.

Data on the literature and the associated species are added
by using a simple designed interface, implemented with a nested
form scheme (Fig. 2). In the main form, information on the source
are entered with its details, as these have been defined, like the
journal, the full title of the article, the habitat, the area, the co-
ordinates and the depths and in the nested form, the informa-
tion on the species and the associated data are entered, such as

ID 1D
Source ——*Source
Full title ScientificName
Journal AphialD
Year ScientificName_Valid
Habitat CLEMAM_ID
Habitat facies Authority
Location Kingdom
Min Depth Phylum
Max Depth Class
Latitude Ordgr
Longitude Family
MarineRegion Genus
Species
Feeding quild
Other habitat

Species list

the systematic information and ecological data for each species.
In the fields where the information is not available, the user can
leave it empty and come back in the future for any further ad-
dition. Both forms have been also implemented in EXCEL data-
sheets datasheets as data forms for users that want to submit their
data or data from new sources. This will ensure that the format
of the forms will be identical to the one used in the database
by using the append function of the database, too; the new data
will be transferred automatically into the tables of the database
without any mistake in the format. Mandatory information for the
database is the source, the full title of the literature source as
well as the species list (Scientific name in the database) as it is
stated in the literature. Data on the literature and the associated
species are entering by using a simple designed interface, imple-
mented by a nested form scheme (Fig. 2). Frequent checks of the
systematics with WORMS will ensure the classification update of
the database (Fig. 3).

3.2. Analysis of the collected information

The literature analysis revealed records of 511 species (belong-
ing to 143 families from 5 classes, Table 2) derived from 12 pub-
lished articles and Ph.D. thesis (Fig. 3). Looking into the cate-
gories that compose this diversity, Gastropods are the dominant
group with 357 species followed by the Bivalvia having 137 species,
Polyplacophora with 14 species, Cephalopoda with 2 species and
Scaphopoda with 1 species (Fig. 4). Gastropods are composed by
92 families, Bivalvia by 42 families, Polyplacophora by 6 families,
Cephalopoda by 2 and Scaphopoda by 1 family.

The published material on the molluscan fauna from the coral-
ligenous formations comes from a bathymetric range of 8 m-
300 m. Within this range, different facies of this habitat exist
like the gorgonians facies (Eunicella spp. Paramuricea spp.), the
red coral (Corallium rubrum), and the red algae (Mesophyllum spp.
Peyssonnelia spp.). Similarity analysis presence/absence data per
station (station is the source of the information), based on the Jac-
card coeficient matrix shows several clusters of stations (Fig. 5).

Dict_Marine_Regions
ID
Name

Dict_Ecological_Status

ID
Code
Description

ID
Code
Description

Zoogeographical category

ID
Code
Description

Fig. 1. Database scheme with tables and dictionaries.
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Literature on the biodiversity of the coralligenous formations in the
Mediterranean Sea

Source Albano et al. 2011

Full title Albano P.G., Sabelli B. 2011. Comparison between death and
living molluscs assemblages in a Mediterranean infralittoral

ma Palaeogeography, Palaeoclimatology, Palaeoecology

2011

Locatio Central Tyrrhenian Sea (“Secche di Tor Paterno” Marine

Protected Area)

Species list

o Y |

ScientificName |Montacuta sp.

vl

AphialD 138185

Scientific Name_Valid

Montacuta sp.

Turton, 1822
Animalia
Mollusca
Bivalvia
Veneroida
Montacutidae

Montacuta

|Recora: 14 <[1of118 | » » »= [ % NoFilter | [Searcn

] 10112 | » M D No Filter | Search

Deptr 30
30 Back

41.594306
12.326074

Coralligenous

Back

Lebe Le Lede Lo

Fig. 2. Form for literature and the nested form for the species list.

The majority of the data, representing collections from a range
of depths ranging from 8 m to 40 m, are grouped together (up-
per part in Fig. 5) with some exceptions on the margins, while the
red coral material (deep stations from depths 50-300 m) have two
different groups (Crocceta 2008 left bottom and Templado et al.,
1986 work - upper left in Fig. 5). This division is mainly due to
different sampling depths and methods (100 vs 300 max depth,
SCUBA diving vs Saint Andrew’s cross). From the remaining work,
the one coming from Tunisia is a lot different from the others, pos-
sibly due to the different habitat conditions and shallow depths
studied (13 m). Lastly, at the right side of the graph, both Bedini

and Topaloglu’s work lie close together but are not grouped. This is
potentially due to the similarly fixed depths of 35 m and 40 m re-
spectively at which both collections were made as well as the low
number of species that both works provide (22 vs 27). Similari-
ties between the three identified Mediterranean subregions each
studied area belongs to (according to Claus et al., 2014) reveal 3
groups of data with small proportional areas of overlap between
them (Fig. 6).

Four hundred and sixty two (approximately 69.68%) species
have been recorded only from the Western Mediterranean subre-
gion. One hundred and two (approximately 15.38%) species have

e o

Number of molluscs per site

S 2.2 @ 70- 118
S 13-4 @ 119- 128
S s @ 129- 19

Fig. 3. Distribution of the studied sites in the Mediterranean Sea and the number of species per site.
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List of molluscan species associated to the coralligenous formations based on this work. PA = Photophilic Algae. Literature source numbers are associated with Table 1.

Class Family Species Literature source ~ Comments Other habitat
that exist
Polyplacophora  Chitonidae Chiton (Rhyssoplax) corallinus (Risso, 1826) 1,3,5,6,7,11
Chiton (Rhyssoplax) olivaceus Spengler, 1797 3,5,7,8,9,11 PA
Leptochitonidae Lepidopleurus cajetanus (Poli, 1791) 1,6,7 PA
Leptochiton scabridus (Jeffreys, 1880) 3,7 PA
Parachiton africanus (Nierstrasz, 1906) 3
Ischnochitonidae Ischnochiton (Ischnochiton) rissoi (Payraudeau, 1826) 3,7 PA
Callochitonidae Callochiton septemvalvis (Montagu, 1803) 1,3,5,6,8,9 PA
Lepidochitonidae Lepidochitona (Lepidochitona) caprearum (Scacchi, 1836) 7 PA
Lepidochitona (Lepidochitona) cinerea (Linnaeus, 1767) 6 PA
Lepidochitona (Lepidochitona) monterosatoi Kaas and Van Belle, 7 PA
1981
Acanthochitonidae ~ Acanthochitona Gray, 1821 5
Acanthochitona crinita (Pennant, 1777) 12,7 PA
Acanthochitona discrepans (Brown, 1827) 5,6 The existence of PA
this species in the
Mediterranean is
doubtful. According
to Bonfitto et al.,
2011, does not
exists but according
to WORMS, exists
Acanthochitona fascicularis (Linnaeus, 1767) 5,79 PA
Gastropoda Patellidae Patella caerulea Linnaeus, 1758 79 PA
Lottiidae Tectura virginea (O. F. Miiller, 1776) 3,5,6,7,12 PA
Fissurellidae Diodora gibberula (Lamarck, 1822) 3,5,6,7,9,11 PA
Diodora graeca (Linnaeus, 1758) 1,3,5,6,7,9, PA
Diodora italica (Defrance, 1820) 3,7 PA
Diodora J.E. Gray, 1821 1
Emarginula adriatica O. G. Costa, 1830 4,5,10 PA
Emarginula fissura (Linnaeus, 1758) 45,10
Emarginula huzardii Payraudeau, 1826 17 PA
Emarginula octaviana Coen, 1939 16 PA
Emarginula punctulum Piani, 1980 1
Emarginula rosea Bell, 1824 13,4
Emarginula sicula ].E. Gray, 1825 16,7
Scissurellidae Scissurella costata d’Orbigny, 1824 13,57 PA
Sinezona confusa Rolan and Luque, 1994 9
Haliotidae Haliotis tuberculata Linnaeus, 1758 712 PA
Haliotis tuberculata lamellosa Lamarck, 1822 15,6 valid subspecies of PA
Haliotis tuberculata
Haliotis tuberculata tuberculata Linnaeus, 1758 3 valid subspecies of
Haliotis tuberculata
Trochidae Clanculus corallinus (Gmelin, 1791) 1,3,5,6,11 PA
Clanculus cruciatus (Linnaeus, 1758) 1,3,7,8,12 PA
Clanculus jussieui (Payraudeau, 1826) 12 PA
Gibbula albida (Gmelin, 1791) 3 PA
Gibbula fanulum (Gmelin, 1791) 12 PA
Gibbula guttadauri (Philippi, 1836) 3 PA
Gibbula magus (Linnaeus, 1758) 3,12 PA
Gibbula turbinoides (Deshayes, 1835) 5 PA
Jujubinus exasperatus (Pennant, 1777) 1,2,3,4,5,7,8,12 PA
Jujubinus montagui (Wood, 1828) 3
Jujubinus striatus (Linnaeus, 1758) 1,2,11,12 PA
Calliostomatidae Calliostoma conulus (Linnaeus, 1758) 1,3,4,5,7 PA
Calliostoma granulatum (Born, 1778) 2,11,12
Calliostoma laugieri (Payraudeau, 1826) 12 PA
Calliostoma zizyphinum (Linnaeus, 1758) 3,4,5,6,9,11,12 PA
Turbinidae Bolma rugosa (Linnaeus, 1767) 1,2,3,5,711,12 PA
Chilodontidae Danilia costellata (0.G. Costa, 1861) 4
Danilia tinei (Calcara, 1839) 1
Phasianellidae Tricolia pullus (Linnaeus, 1758) 3,59 PA
Colloniidae Homalopoma sanguineum (Linnaeus, 1758) 12,5 PA
Cerithiidae Bittium incile Watson, 1897 10
Bittium latreillii (Payraudeau, 1826) 1,2,8,11,12 PA
Bittium reticulatum (da Costa, 1778) 2,3,5,6,7,8,12 PA
Bittium simplex (Jeffreys, 1867) 12
Bittium Gray, 1847 1,3,9,10 PA
Bittium submamillatum (de Rayneval and Ponzi, 1854) 12 PA
Cerithium vulgatum Bruguiére, 1792 5,7 PA
Siliquariidae Petalopoma elisabettae Schiaparelli, 2002 1
Tenagodus obtusus (Schumacher, 1817) 10
Turritellidae Turritella communis Risso, 1826 37 PA
Turritella triplicata (Brocchi, 1814) 6 PA
Turritella turbona Monterosato, 1877 1,412

(continued on next page)

109



Table 2 (continued)

D. Poursanidis, D. Koutsoubas/Quaternary International 390 (2015) 29-43

Class Family Species Literature source ~ Comments Other habitat
that exist
Triphoridae Cheirodonta pallescens (Jeffreys, 1867) 12 PA
Marshallora adversa (Montagu, 1803) 1,12 PA
Metaxia metaxa (Delle Chiaje, 1828) 1 PA
Monophorus erythrosoma (Bouchet and Guillemot, 1978) 1,7 PA
Monophorus perversus (Linnaeus, 1758) 15,78 PA
Monophorus thiriotae Bouchet, 1985 1 PA
Obesula marisnostri Bouchet, 1985 1
Pogonodon pseudocanaricus (Bouchet, 1985) 1
Triphora Blainville, 1828 9
Cerithiopsidae Cerithiopsis atalaya Watson, 1885 7 PA
Cerithiopsis fayalensis Watson, 1880 7 PA
Cerithiopsis nana Jeffreys, 1867 1
Cerithiopsis nofronii Amati, 1987 1
Cerithiopsis Forbes and Hanley, 1850 1
Cerithiopsis tubercularis (Montagu, 1803) 3,57 PA
Dizoniopsis bilineata (Hoernes, 1848) 7 PA
Dizoniopsis coppolae (Aradas, 1870) 1 PA
Aclididae Aclis attenuans Jeffreys, 1883 3
Epitoniidae Epitonium clathrus (Linnaeus, 1758) 3 PA
Eulimidae Eulima bilineata Alder, 1848 3
Eulima glabra (da Costa, 1778) 3 PA
Eulima incurva Bucquoy, Dautzenberg & Dollfus, 1883 8
Eulima Risso, 1826 3,9
Fusceulima minuta (Jeffreys, 1884) 3
Melanella polita (Linnaeus, 1758) 79 PA
Melanella pyramidalis (G. B. Sowerby II, 1866) 7
Sticteulima jeffreysiana (Brusina, 1869) 1
Vitreolina curva (Monterosato, 1874) 3
Vitreolina incurva (Bucquoy, Dautzenberg & Dollfus, 1883) 6 PA
Vitreolina perminima (Jeffreys, 1883) 3
Skeneopsidae Skeneopsis planorbis (O. Fabricius, 1780) 79 PA
Rissoidae Alvania beanii (Hanley in Thorpe, 1844) 3 PA
Alvania cancellata (da Costa, 1778) 1,3,5,7,10 PA
Alvania carinata (da Costa, 1778) 9
Alvania cimex (Linnaeus, 1758) 1,2,3,5,7,8 PA
Alvania discors (Allan, 1818) 1,2,5,6,7 PA
Alvania geryonia (Nardo, 1847) 13 PA
Alvania hispidula (Monterosato, 1884) 1
Alvania lactea (Michaud, 1830) 3,8 PA
Alvania lanciae (Calcara, 1845) 7 PA
Alvania lineata Risso, 1826 1,2,7,8,12 PA
Alvania punctura (Montagu, 1803) 31
Alvania scabra (Philippi, 1844) 9 PA
Alvania settepassii Amati and Nofroni, 1985 1
Alvania subcrenulata (Bucquoy, Dautzenberg & Dollfus, 1884) 7 PA
Alvania tenera (Philippi, 1844) 15,7 PA
Crisilla beniamina (Monterosato, 1884) 1 PA
Crisilla semistriata (Montagu, 1808) 3,5,789 PA
Manzonia crassa (Kanmacher, 1798) 15,7 PA
Obtusella intersecta (S. Wood, 1857) 3
Pusillina inconspicua (Alder, 1844) 1,7 PA
Pusillina philippi (Aradas and Maggiore, 1844) 17 PA
Pusillina radiata (Philippi, 1836) 7 PA
Pusillina sarsii (Lovén, 1846) 3
Pusillina Monterosato, 1884 1
Rissoa auriscalpium (Linnaeus, 1758) 3 PA
Rissoa guerinii Récluz, 1843 5 PA
Rissoa lia (Monterosato, 1884) 3,12 PA
Rissoa lilacina Récluz, 1843 12 PA
Rissoa membranacea (J. Adams, 1800) 12 PA
Rissoa parva (da Costa, 1778) 7 PA
Rissoa similis Scacchi, 1836 9 PA
Rissoa Desmarest, 1814 8
Rissoa variabilis (Von Miihlfeldt, 1824) 2,7 PA
Rissoa ventricosa Desmarest, 1814 57 PA
Rissoa violacea Desmarest, 1814 2,357 PA
Setia fusca (Philippi, 1841) 5
Rissoinidae Rissoina bruguieri (Payraudeau, 1826) 12,3,6 PA
Anabathridae Pisinna glabrata (Megerle von Miihlfeld, 1824) 7 PA
Barleeidae Barleeia unifasciata (Montagu, 1803) 3,7 PA
Caecidae Caecum auriculatum de Folin, 1868 6
Caecum clarkii Carpenter, 1859 3 PA
Caecum imperforatum (Kanmacher, 1798) 6
Caecum subannulatum de Folin, 1870 13,5 PA
Caecum trachea (Montagu, 1803) 3 PA
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Parastrophia asturiana de Folin, 1870 1 PA
Iravadiidae Hyala vitrea (Montagu, 1803) 3 PA
Vermetidae Thylacodes arenarius (Linnaeus, 1758) 3,5 PA
Vermetus triquetrus Bivona-Bernardi, 1832 5,6,7 PA
Aporrhaidae Aporrhais pespelecani (Linnaeus, 1758) 35
Calyptraeidae Calyptraea chinensis (Linnaeus, 1758) 3,6,9,11,12 PA
Crepidula Lamarck, 1799 1
Crepidula unguiformis Lamarck, 1822 2 PA
Capulidae Capulus ungaricus (Linnaeus, 1758) 3,5,8,10 PA
Velutinidae Lamellaria perspicua (Linnaeus, 1758) 12
Velutina Fleming, 1820 5
Triviidae Erato voluta (Montagu, 1803) 1 PA
Trivia arctica (Pulteney, 1799) 14,5
Trivia monacha (da Costa, 1778) 6,712 PA
Trivia multilirata (G. B. Sowerby II, 1870) 4
Cypraeidae Luria lurida (Linnaeus, 1758) 1 PA
Ovulidae Pseudosimnia adriatica (G. B. Sowerby I, 1828) 4
Pseudosimnia carnea (Poiret, 1789) 41 PA
Simnia patula (Pennant, 1777) 10
Simnia purpurea Risso, 1826 4
Simnia spelta (Linnaeus, 1758) 10,12
Naticidae Euspira fusca (Blainville, 1825) 3
Euspira macilenta (Philippi, 1844) 12 PA
Euspira nitida (Donovan, 1804) 1,3,4,712
Naticarius hebraeus (Martyn, 1786) 3
Naticarius stercusmuscarum (Gmelin, 1791) 3 PA
Tectonatica sagraiana (d’Orbigny, 1842) 12
Cassidae Phalium saburon (Bruguiére, 1792) 3
Ranellidae Cabestana cutacea (Linnaeus, 1767) 10
Ranellidae Charonia lampas (Linnaeus, 1758) 6,1
Ranellidae Monoplex corrugatus (Lamarck, 1816) 10
Muricidae Bolinus brandaris (Linnaeus, 1758) 3 PA
Coralliophila brevis (Blainville, 1832) 4,510 PA
Coralliophila meyendorffii (Calcara, 1845) 12,79 PA
Coralliophila panormitana (Monterosato, 1869) 4
Coralliophila sofiae (Aradas and Benoit, 1876) 4
Dermomurex scalaroides (Blainville, 1829) 1
Hexaplex trunculus (Linnaeus, 1758) 3,8,12 PA
Hirtomurex squamosus (Bivona Ant. in Bivona And., 1838) 4 PA
Murexsul aradasii (Monterosato in Poirier, 1883) 14
Muricopsis cristata (Brocchi, 1814) 1,2,5,6,7,9,12 PA
Ocenebra erinaceus (Linnaeus, 1758) 3,712 PA
Ocinebrina aciculata (Lamarck, 1822) 1,5,6,7,12 PA
Ocinebrina edwardsii (Payraudeau, 1826) 2,79,12 PA
Ocinebrina paddeui Bonomolo and Buzzurro, 2006 4
Orania fusulus (Brocchi, 1814) 4
Trophonopsis droueti (Dautzenberg, 1889) 8
Trophonopsis muricata (Montagu, 1803) 1 PA
Typhinellus labiatus (de Cristofori & Jan, 1832) 1
Cystiscidae Gibberula miliaria (Linnaeus, 1758) 3,7,10,12 PA
Gibberula philippii (Monterosato, 1878) 3,9 PA
Marginellidae Granulina marginata (Bivona, 1832) 7 PA
Buccinidae Cantharus Roding, 1798 9
Chauvetia affinis (Monterosato, 1889) 10 PA
Chauvetia brunnea (Donovan, 1804) 1,3,5,6,7,9,12 PA
Chauvetia lineolata (Tiberi, 1868) 4
Chauvetia mamillata (Risso, 1826) 2 PA
Chauvetia procerula (Monterosato, 1889) 12
Chauvetia recondita (Brugnone, 1873) 1 PA
Chauvetia Monterosato, 1884 10
Euthria cornea (Linnaeus, 1758) 13,7 PA
Pollia dorbignyi (Payraudeau, 1826) 1,2,3,7,9, PA
Pollia scabra Locard, 1892 1,12 PA
Pollia scacchiana (Philippi, 1844) 7 PA
Mitridae Mitra cornicula (Linnaeus, 1758) 1,5,7,10
Costellariidae Vexillum ebenus (Lamarck, 1811) 16,11 PA
Vexillum savignyi (Payraudeau, 1826) 13 PA
Vexillum tricolor (Gmelin, 1791) 1,2,3,5,7,11 PA
Nassariidae Cyclope pellucida Risso, 1826 12
Nassarius cuvierii (Payraudeau, 1826) 3 PA
Nassarius incrassatus (Strem, 1768) 1,5,6,7.9,12 PA
Nassarius lima (Dillwyn, 1817) 34 PA
Nassarius pygmaeus (Lamarck, 1822) 12 PA
Nassarius reticulatus (Linnaeus, 1758) 3,12 PA
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Fasciolariidae Fusinus pulchellus (Philippi, 1840) 14,512 PA
Fusinus rostratus (Olivi, 1792) 31 PA
Fusinus rudis (Philippi, 1844) 3 PA
Fusinus syracusanus (Linnaeus, 1758) 2 PA
Columbellidae Amphissa cancellata (Castellanos, 1979) 10
Columbella rustica (Linnaeus, 1758) 1,2,5,6,7,9 PA
Mitrella broderipi (G. B. Sowerby 1, 1844) 9,12
Mitrella bruggeni van Aartsen, Menkhorst & Gittenberger, 1984 12 PA
Mitrella coccinea (Philippi, 1836) 1
Mitrella gervillii (Payraudeau, 1826) 14,6 PA
Mitrella minor (Scacchi, 1836) 412
Mitrella pallaryi (Dautzenberg, 1927) 10
Mitrella scripta (Linnaeus, 1758) 15,7 PA
Cancellariidae Bivetiella cancellata (Linnaeus, 1767) 12
Conidae Conus ventricosus Gmelin, 1791 6 PA
Drilliidae Crassopleura maravignae (Bivona Ant. in Bivona And., 1838) 4,12 PA
Clathurellidae Clathromangelia granum (Philippi, 1844) 1 PA
Comarmondia gracilis (Montagu, 1803) 412 PA
Mitromorphidae Mitromorpha crenipicta (Dautzenberg, 1889) 10 PA
Mitromorpha olivoidea (Cantraine, 1835) 712 PA
Mangeliidae Bela menkhorsti van Aartsen, 1988 4
Bela nebula (Montagu, 1803) 3,12
Bela powisiana (Dautzenberg, 1887) 12
Bela Leach, 1847 12 PA
Bela taprurensis (Pallary, 1904) 3
Bela zonata (Locard, 1892) 12 PA
Mangelia attenuata (Montagu, 1803) 12 PA
Mangelia costulata Risso, 1826 12
Mangelia scabrida Monterosato, 1890 1
Mangelia stosiciana Brusina, 1869 1 PA
Mangelia taeniata (Deshayes, 1835) 8 PA
Mangelia unifasciata (Deshayes, 1835) 3,12 PA
Mangelia vauquelini (Payraudeau, 1826) 1,7 PA
Raphitomidae Pleurotomella demosia (Dautzenberg and Fischer, 1896) 4
Raphitoma bicolor (Risso, 1826) 12 PA
Raphitoma concinna (Scacchi, 1836) 1,4 PA
Raphitoma echinata (Brocchi, 1814) 8 PA
Raphitoma horrida (Monterosato, 1884) 12 PA
Raphitoma intermedia Nordsieck, 1968 7
Raphitoma laviae (Philippi, 1844) 7 PA
Raphitoma leufroyi (Michaud, 1828) 1 PA
Raphitoma linearis (Montagu, 1803) 1,2,5,7,12 PA
Raphitoma lineolata (Bucquoy, Dautzenberg & Dollfus, 1883) 7 PA
Raphitoma papillosa (Pallary, 1904) 3
Raphitoma purpurea (Montagu, 1803) 2
Raphitoma Bellardi, 1847 8
Raphitoma sp. 1 Bellardi, 1847 1 This and the
following sp’s come
from the same
literature source,
indicating that are
separate species
but not possible to
identify them to
the species level.
We decided to
include them here
in the same
manner as they are
given in the
sources.
Raphitoma sp. 2 Bellardi, 1847 1 As above
Raphitoma sp. 3 Bellardi, 1847 1 As above
Architectonicidae Heliacus fallaciosus (Tiberi, 1872) 12
Philippia hybrida (Linnaeus, 1758) 4
Pseudotorinia architae (O. G. Costa, 1841) 12 PA
Mathildidae Mathilda cochlaeformis Brugnone, 1873 4
Mathilda elegantissima (Costa, 1861) 10
Omalogyridae Ammonicera fischeriana (Monterosato, 1869) 7 PA
Ammonicera rota (Forbes and Hanley, 1850) 3 PA
Omalogyra atomus (Philippi, 1841) 5,7 PA
Pyramidellidae Chrysallida emaciata (Brusina, 1866) 5
Chrysallida excavata (Philippi, 1836) 1,3,5,7 PA
Chrysallida incerta (Milaschewitsch, 1916) 3
Chrysallida intermixta (Monterosato, 1884) 5,7
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Chrysallida monozona (Brusina, 1869) 3
Chrysallida sigmoidea (Monterosato, 1880) 5
Chrysallida Carpenter, 1856 3
Chrysallida terebellum (Philippi, 1844) 7
Eulimella acicula (Philippi, 1836) 3 PA
Eulimella scillae (Scacchi, 1835) 3
Euparthenia bulinea (Lowe, 1841) 3
Euparthenia humboldti (Risso, 1826) 3 PA
Megastomia conspicua (Alder, 1850) 12
Noemiamea dolioliformis (Jeffreys, 1848) 3 PA
Odostomella doliolum (Philippi, 1844) 1,5 PA
Odostomia acuta Jeffreys, 1848 3 PA
Odostomia nardoi Brusina, 1869 5
Odostomia nitens Jeffreys, 1870 3
Odostomia plicata (Montagu, 1803) 3 PA
Odostomia polita Pease, 1867 5
Odostomia scalaris MacGillivray, 1843 57
Odostomia striolata Forbes and Hanley, 1850 7 PA
Odostomia turrita Hanley, 1844 3
Odostomia unidentata (Montagu, 1803) 5
Ondina divisa (J. Adams, 1797) 3
Ondina vitrea (Brusina, 1866) 3 PA
Parthenina clathrata (Jeffreys, 1848) 5,1
Parthenina dollfusi (Kobelt, 1903) 5
Parthenina incerta Milaschewitsch, 1916 3,7
Parthenina indistincta (Montagu, 1808) 3,5 PA
Parthenina interstincta (J. Adams, 1797) 57
Parthenina suturalis (Philippi, 1844) 1
Turbonilla gradata Bucquoy, Dautzenberg & Dollfus, 1883 1 PA
Turbonilla jeffreysii (Jeffreys, 1848) 3
Turbonilla lactea (Linnaeus, 1758) 3,5 PA
Turbonilla micans (Monterosato, 1875) 5
Turbonilla pumila Seguenza G., 1876 7 PA
Turbonilla rosewateri Corgan and van Aartsen, 1993 5
Turbonilla Risso, 1826 3
Turbonilla striatula (Linnaeus, 1758) 7
Amathinidae Clathrella clathrata (Philippi, 1844) 13,5 PA
Tjaernoiidae Tjaernoeia exquisita (Jeffreys, 1883) 3
Acteonidae Acteon tornatilis (Linnaeus, 1758) 3 PA
Ringiculidae Ringicula auriculata (Ménard de la Groye, 1811) 12 PA
Bullidae Bulla striata Bruguiére, 1792 1 PA
Haminoeidae Haminoea hydatis (Linnaeus, 1758) 3,5 PA
Haminoea Turton & Kingston in Carrington, 1830 1
Weinkauffia turgidula (Forbes, 1844) 13 PA
Philinidae Philine aperta (Linnaeus, 1767) 12
Scaphandridae Scaphander lignarius (Linnaeus, 1758) 3
Retusidae Pyrunculus hoernesii (Weinkauff, 1866) 12 PA
Retusa truncatula (Bruguiére, 1792) 3,59 PA
Retusa umbilicata (Montagu, 1803) 3 PA
Runcinidae Runcina coronata (Quatrefages, 1844) 9 PA
Cavoliniidae Cavolinia inflexa (Lesueur, 1813) 10
Diacria trispinosa (Blainville, 1821) 10
Cliidae Clio pyramidata Linnaeus, 1767 10
Plakobranchidae Thuridilla hopei (Vérany, 1853) 6 PA
Boselliidae Bosellia mimetica Trinchese, 1891 2,6
Hermaeidae Hermaea variopicta (A. Costa, 1869) 2
Umbraculidae Umbraculum umbraculum (Lightfoot, 1786) 12 PA
Tylodinidae Tylodina perversa (Gmelin, 1791) 6 PA
Akeridae Akera bullata O. . Miiller, 1776 5
Aplysiidae Aplysia parvula Morch, 1863 712 The taxonomic PA
status of the
Aplysia
parvula/punctata is
under review
Aplysia punctata (Cuvier, 1803) 5 The taxonomic PA
status of the
Aplysia
parvula/punctata is
under review
Pleurobranchidae Berthella ocellata (Delle Chiaje, 1830) 3
Pleurobranchus Cuvier, 1804 5
Dorididae Doris pseudoargus Rapp, 1827 3,6 The taxonomic

status of Dorididae
in under
consideration
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Doris Linnaeus, 1758 5
Discodorididae Paradoris indecora (Bergh, 1881) 5 PA
Peltodoris atromaculata Bergh, 1880 6 PA
Chromodorididae Felimare picta (Schultz in Philippi, 1836) 6 PA
Felimare tricolor (Cantraine, 1835) 6 PA
Felimare villafranca (Risso, 1818) 6 PA
Felimida krohni (Vérany, 1846) 9 PA
Felimida luteorosea (Rapp, 1827) 6
Hypselodoris Stimpson, 1855 9,12
Dendrodorididae Dendrodoris grandiflora (Rapp, 1827) 7
Dendrodoris limbata (Cuvier, 1804) 3 PA
Doriopsilla areolata Bergh, 1880 9,1 PA
Goniodorididae Okenia Menke, 1830 5,6
Trapania maculata Haefelfinger, 1960 12 PA
Polyceridae Colga Bergh, 1880 5
Polycera quadrilineata (O. F. Miiller, 1776) 6 PA
Aegiretidae Aegires punctilucens (d’Orbigny, 1837) 5
Tritoniidae Marionia blainvillea (Risso, 1818) 10
Tritonia hombergii Cuvier, 1803 5
Tritonia manicata Deshayes, 1853 6 PA
Tritonia striata Haefelfinger, 1963 7
Heroidae Hero blanchardi Vayssiére, 1888 2
Proctonotidae Janolus hyalinus (Alder and Hancock, 1854) 5
Aeolidiidae Berghia coerulescens (Laurillard, 1832) 5,6,9
Facelinidae Dondice banyulensis Portmann and Sandmeier, 1960 6 PA
Facelina Alder and Hancock, 1855 9
Flabellinidae Flabellina Gray, 1833 3 PA
Flabellina affinis (Gmelin, 1791) 5,6 PA
Flabellina pedata (Montagu, 1816) 5,6 PA
Tergipedidae Cratena peregrina (Gmelin, 1791) 6 PA
Cuthona caerulea (Montagu, 1804) 2 PA
Cuthona genovae (O'Donoghue, 1929) 7 PA
Siphonariidae Williamia gussoni (Costa O. G., 1829) 1 PA
Bivalvia Nuculidae Nucula hanleyi Winckworth, 1931 12
Nucula nitidosa Winckworth, 1930 12 PA
Nucula nucleus (Linnaeus, 1758) 3
Nucula Lamarck, 1799 1,5
Nuculanidae Nuculana pella (Linnaeus, 1767) 3,5 PA
Arcidae Anadara diluvii (Lamarck, 1805) 8
Arca noae Linnaeus, 1758 3,8 PA
Arca tetragona Poli, 1795 5,10,11 PA
Asperarca nodulosa (O. F. Miiller, 1776) 10 PA
Asperarca secreta La Perna, 1998 4
Barbatia barbata (Linnaeus, 1758) 1,3,5,6,7 PA
Barbatia clathrata (Defrance, 1816) 7 PA
Bathyarca philippiana (Nyst, 1848) 2
Noetiidae Striarca lactea (Linnaeus, 1758) 1,3,5,6,7,9,12 PA
Limopsidae Limopsis anomala (Eichwald, 1830) 10
Glycymerididae Glycymeris glycymeris (Linnaeus, 1758) 3,12
Glycymeris nummaria (Linnaeus, 1758) 10 PA
Glycymeris pilosa (Linnaeus, 1767) 3
Mytilidae Crenella arenaria Monterosato, 1875 ex H. Martin, ms. 7
Crenella decussata (Montagu, 1808) 5
Gibbomodiola adriatica (Lamarck, 1819) 12 PA
Gregariella coralliophaga (Gmelin, 1791) 9,1
Gregariella petagnae (Scacchi, 1832) 12 PA
Gregariella semigranata (Reeve, 1858) 1,12
Lithophaga lithophaga (Linnaeus, 1758) 1,3,5,6,7 PA
Modiolula phaseolina (Philippi, 1844) 3,4,5,10,11 PA
Modiolus barbatus (Linnaeus, 1758) 3,5,6,7,8,12 PA
Musculus costulatus (Risso, 1826) 3,5,7,9,10,12 PA
Musculus discors (Linnaeus, 1767) 3,7 PA
Musculus subpictus (Cantraine, 1835) 3,5,7,8,12 PA
Mytilaster minimus (Poli, 1795) 39 PA
Mytilus galloprovincialis Lamarck, 1819 3,9,12 PA
Rhomboidella prideauxi (Leach, 1815) 12 PA
Pinnidae Atrina pectinata (Linnaeus, 1767) 3
Pinna nobilis Linnaeus, 1758 3,6 PA
Pteriidae Pteria hirundo (Linnaeus, 1758) 4,6,10
Pectinidae Aequipecten opercularis (Linnaeus, 1758) 3 PA
Flexopecten Sacco, 1897 12
Flexopecten flexuosus (Poli, 1795) 1
Flexopecten glaber (Linnaeus, 1758) 13 PA
Flexopecten hyalinus (Poli, 1795) 5 PA
Mimachlamys varia (Linnaeus, 1758) 3,5,7,8,9,11,12 PA

(continued on next page)
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Class Family Species Literature source ~ Comments Other habitat
that exist
Palliolum incomparabile (Risso, 1826) 41
Palliolum striatum (O. F. Miiller, 1776) 4
Pecten jacobaeus (Linnaeus, 1758) 3
Pseudamussium sulcatum (Miiller O. ., 1776) 4,5
Similipecten similis (Laskey, 1811) 10
Pectinidae Talochlamys multistriata (Poli, 1795) 1,2,5,6,7,10 PA
Spondylidae Spondylus gaederopus Linnaeus, 1758 6,1 PA
Anomiidae Anomia ephippium Linnaeus, 1758 3,5,6,9,12 PA
Heteranomia squamula (Linnaeus, 1758) 2,4
Monia patelliformis (Linnaeus, 1761) 3,4,5,7,9,10,12
Limidae Lima lima (Linnaeus, 1758) 15,6,7 PA
Limaria hians (Gmelin, 1791) 5,6,9 PA
Limaria loscombi (G. B. Sowerby I, 1823) 3 PA
Limaria tuberculata (Olivi, 1792) 1 PA
Limatula gwyni (Sykes, 1903) 3
Limatula subauriculata (Montagu, 1808) 51
Ostreidae Crassostrea gigas (Thunberg, 1793) 3 PA
Ostrea edulis Linnaeus, 1758 3 PA
Gryphaeidae Neopycnodonte cochlear (Poli, 1795) 48,10 PA
Carditidae Cardita calyculata (Linnaeus, 1758) 5,7,9,10 PA
Glans trapezia (Linnaeus, 1767) 7 PA
Astartidae Digitaria digitaria (Linnaeus, 1758) 10,12
Astartidae Goodallia triangularis (Montagu, 1803) 12
Lucinidae Ctena decussata (O. G. Costa, 1829) 12 PA
Loripes lucinalis (Lamarck, 1818) 3 PA
Loripinus fragilis (Philippi, 1836) 3 PA
Lucinella divaricata (Linnaeus, 1758) 3,11 PA
Ungulinidae Diplodonta trigona (Scacchi, 1835) 10
Chamidae Chama gryphoides Linnaeus, 1758 3,5,6,7,9,10 PA
Pseudochama gryphina (Lamarck, 1819) 7 PA
Galeommatidae Galeomma turtoni Turton, 1825 13,5712 PA
Kelliidae Hemilepton nitidum (Turton, 1822) 7 PA
Kellia suborbicularis (Montagu, 1803) 1,5,7,9,12 PA
Lasaeidae Lasaea adansoni (Gmelin, 1791) 3 PA
Montacutidae Epilepton clarkiae (W. Clark, 1852) 5
Kurtiella bidentata (Montagu, 1803) 3,5,7,10,12 PA
Montacuta Turton, 1822 1
Montacuta substriata (Montagu, 1808) 5
Cardiidae Acanthocardia aculeata (Linnaeus, 1758) 3 PA
Acanthocardia echinata (Linnaeus, 1758) 3
Acanthocardia paucicostata (G. B. Sowerby I, 1834) 12 PA
Laevicardium crassum (Gmelin, 1791) 12
Laevicardium oblongum (Gmelin, 1791) 3
Papillicardium papillosum (Poli, 1791) 13,57 PA
Parvicardium exiguum (Gmelin, 1791) 3,6 PA
Parvicardium minimum (Philippi, 1836) 3 PA
Parvicardium pinnulatum (Conrad, 1831) 3 PA
Parvicardium scabrum (Philippi, 1844) 12
Parvicardium scriptum (Bucquoy, Dautzenberg & Dollfus, 1892) 1 PA
Parvicardium vroomi van Aartsen, Menkhorst & Gittenberger, 1984 9 PA
Mactridae Spisula subtruncata (da Costa, 1778) 9,12 PA
Tellinidae Arcopagia balaustina (Linnaeus, 1758) 1
Moerella distorta (Poli, 1791) 3 PA
Moerella pygmaea (Lovén, 1846) 5
Tellina compressa Brocchi, 1814 12
Tellina tenuis da Costa, 1778 1 PA
Donacidae Donax trunculus Linnaeus, 1758 9
Psammobiidae Gari costulata (Turton, 1822) 10,12
Gari fervensis (Gmelin, 1791) 12
Gari tellinella (Lamarck, 1818) 3
Semelidae Abra alba (W. Wood, 1802) 3 PA
Abra segmentum (Récluz, 1843) 3
Abra Lamarck, 1818 1
Solecurtidae Azorinus chamasolen (da Costa, 1778) 3 PA
Trapezidae Coralliophaga lithophagella (Lamarck, 1819) 4,5,6,8,10 PA
Myidae Sphenia binghami Turton, 1822 12 PA
Veneridae Callista chione (Linnaeus, 1758) 3,12
Chamelea gallina (Linnaeus, 1758) 3,12 PA
Chamelea striatula (da Costa, 1778) 12
Clausinella fasciata (da Costa, 1778) 12 PA
Globivenus helenae (Fischer-Piette, 1975) 10
Gouldia minima (Montagu, 1803) 1,3,7,10,12 PA
Irus irus (Linnaeus, 1758) 5,6,7,9,12 PA
Petricola lithophaga (Retzius, 1788) 5,6,9 PA

(continued on next page)
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Table 2 (continued)

Class Family Species Literature source ~ Comments Other habitat
that exist
Pitar rudis (Poli, 1795) 3,12 PA
Polititapes aureus (Gmelin, 1791) 3 PA
Polititapes rhomboides (Pennant, 1777) 3,912 PA
Ruditapes decussatus (Linnaeus, 1758) 3 PA
Timoclea ovata (Pennant, 1777) 3,512
Turtonia minuta (Fabricius, 1780) 9
Venerupis Lamarck, 1818 5 PA
Venus verrucosa Linnaeus, 1758 13,7 PA
Neoleptonidae Neolepton sulcatulum (Jeffreys, 1859) 5 PA
Corbulidae Corbula gibba (Olivi, 1792) 3,5,7,12 PA
Gastrochaenidae Rocellaria dubia (Pennant, 1777) 3,5,6,7,9,12 PA
Pharidae Ensis coseli Vierna, 2014 12 SS
Ensis minor (Chenu, 1843) 3 SS
Phaxas adriaticus (Coen, 1933) 3
Hiatellidae Hiatella arctica (Linnaeus, 1767) 1,3,4,5,6,7,9,10 PA
Hiatella rugosa (Linnaeus, 1767) 3,7 PA
Hiatella Bosc, 1801 1
Thraciidae Thracia distorta (Montagu, 1803) 1 PA
Thracia phaseolina (Lamarck, 1818) 3,57
Clavagellidae Bryopa melitensis (Broderip, 1834) 5,6
Pandoridae Pandora inaequivalvis (Linnaeus, 1758) 9,12 PA
Scaphopoda Fustiariidae Fustiaria rubescens (Deshayes, 1825) 12 PA
Cephalopoda Sepiidae Sepia Linnaeus, 1758 3,12 PA
Octopodidae Octopus vulgaris Cuvier, 1797 6,12 PA

been recorded from the Adriatic Sea only, while five (approxi-
mately 0.75%) species have been recorded from the Aegean - Lev-
antine Sea so far. Only eight (8) species are common in the three
subregions. This is an indicator of the unbalanced research effort
that has been carried out in the Mediterranean Sea and the lack
of quantative work which focuses on the biodiversity of the coral-
ligenous formations as well as other difficulties, in terms of ac-
cessibility and habitats (Gerovasileiou and Voultsiadou, 2012). Ac-
cording to the latest available review on the coralligenous forma-
tions and their biodiversity (Ballesteros, 2006), the number noted
by Ballesteros is the maximum species diversity found at a sin-
gle locality. After the collection of all accessible literature, index-
ing in the designed database and the analysis of the information
gathered, 511 species are found in these important Mediterranean
habitats. A comparison with the Mediterranean malacofauna (ex-
cluding cephalopods) (Coll et al., 2010; S14 file), which has esti-
mated around 2000 species, shows that one quarter of the mala-
cofauna is present in the Coralligenous formations (511 species).
Considering the composition of the Coralligenous malacofauna in
comparison to the Mediterranean, 47% of the polyplacofora (14 of

30 species), 23% of the gastropods (357 of 1518), 32% of bivalvia
(137 of 419) and 7% of scaphopods (1 of 14) have been recorded
from these habitats.

During the last decade, research in several areas in the Mediter-
ranean has shed light on the ecology of the dark habitats and re-
vealed a vast amount of information on the biodiversity of the
coralligenous (Crocceta et al., 2008; Casellato and Stefano, 2008;
Topaloglu et al., 2010; Albano and Sabelli, 2011; Urra et al., 2012;
Bedini et al., 2014). The increased research effort on these habitats
addresses the need for a better understanding of the role of the
coralligenous formation in the coastal marine environment. Coral-
ligenous habitats are important habitats for fisheries, because they
act as nurseries for several commercial species side by side with
the seagrass meadows formed mainly by Neptune grass (Posido-
nia oceanica). Moreover, it is one of the most popular habitats for
recreational divers (with marine caves), where one can witness
groupers and gorgonians (Eunicella spp., Paramuricea clavata, Eu-
nicella singularis, etc.), walls covered by colourofull sponges, en-
crusted bryozoans, and plates of coralline algae as well as the pre-
cious red coral (Coralium rubrum), which is highly important to

® Polyplacophora

B Gastropoda

" Bivalvia

B Scaphopoda Cephalopoda

Fig. 4. Class composition of the Molluscs from coralligenous formations.
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Fig. 5. nMDS graph of the 12 analyzed publications, based on Jaccard similarity of Mollusca species presence/absence data.

the tourism industry as part of the natural heritage. In addition,
technological and financial improvements on the means of access
(SCUBA Diving) make it safer and more affordable (in terms of lo-
gistics) for the scientific community to conduct research into the
depths where these habitats are located. Even if these technolog-
ical advances support research, challenges in the study of the or-
ganisms which inhabit the coralligenous formations exist due to
the complexity, the high diversity and the depths at which these
formations occur. Non-destructive research methods are applied
more often, mainly visual census and underwater photographic
plots (Kipson et al., 2011; Texeido et al., 2013; Garabbou et al.,
2014; Casas-Giiell et al., 2015; Sini et al., 2015) in order to estab-
lish baseline datasets, to collect data for the designation of eco-
logical indices or for the assessement of impacts from natural and
anthropogenic causes. These approaches serve to prevent the sci-
entific community from discovering new information related to the
fauna of vagile species such as molluscs.

Bertolino et al. (2013) stated that, “Our study, based on the col-
lection of blocks and their sectioning into slices, allowed the iden-
tification of species that would have been otherwise completely
disregarded”. Therefore, it is clear that by not applying limited
quantitative collection methods to this peculiar habitat it is diffi-
cult to discover and understand the inhabitants of the corallige-
nous formations, those that live in-between the crevices and the
sediment pools as well as those which have a cryptic behavior nyc-
tohemeral migration and rarely appear on the surfaces of the coral-
ligenous formations. The latter have been observed from deep sea-
grass meadows (Russo et al., 1984). Several species that have been
found in the coralligenous formations have also been found in
other marine habitats, infralittoral hard substrates with photophilic
algae (see Table 2), or soft bottoms and seagrass meadows (Posi-
donia oceanica, Cymodocea nodosa). The latter and especially those
that are formed by the endemic Posidonia oceanica appear not be
single habitat creators but provide a multidimensional place that
hosts species from several different habitats due to the zonation
and the micoshelters (Pérés and Picard, 1964; Bianchi et al., 1989;
Albano and Sabelli, 2012). The three-dimensional structure of the

Coralligenous formations and their rugosity promotes the deposi-
tion of fine sediment in the crevices and other cavities and thus
turns it into a rich area of microhabitats, a marine seascape which
acts as a shelter for several species. Emphasis must be placed on
quantitative studies of the formations in tandem with qualitative
nondestructive studies, in order to better understand the role and
the functions of these formations in the marine environment. Pub-
lication of data on the biodiversity of these habitats should be dis-
seminated (Costello et al., 2013) together with other information
which the scientific studies reveal, especially the ones carried out
in the Eastern Mediterranean, as this area is less studied and the
biodiversity is still unknown compared to its western counterpart.
The study of the organisms at the level of habitat in the Mediter-
ranean Sea is still far from being complete, and the scientific com-
munity will undoubtedly discover an abudance of scientific “gems”
in the next decades.

4. Future prespectives for the database

The organization of biodiversity information with the use of
database management systems is highly beneficial to the scientific
community especially when compared to the simple datasheets
that are usually provided as Supplementary material to publica-
tions (if at all). The CorMolDB is now an offline database, freely
accessible after emailing a request to the authors as well as
from the PANGAEA Data Repository (http://doi.pangaea.de/10.1594/
PANGAEA.847623). The next step is to disseminate the species
list per site via the Global Biodiversity Information Facility (GBIF)
through the National Representative (https://www.lifewatchgreece.
eu/). Moreover, after the development of a website dedicated to
the biodiversity of the coralligenous formations of the Marine
Science Department at the University of the Aegean, an online
database system will be implemented in order to have an online
fully functional database with the potential to grow and enrich it-
self with more data. Also, new versions of the database will be re-
leased periodically since information associated with species will
be added within the coming years.
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Fig. 6. Area-proportional Venn diagram assessing the overlap of species records
among the three Mediterranean subregions (Western Mediterranean, Adriatic Sea,
Aegean - Levantine Sea).

5. Conclusion

This work presents a database containg information regard-
ing the elements of the malacofaunal biodiversity deriving from
Coralligenous formations. As a model group, we use the phylum
Mollusca for the composition of the first preliminary checklist
from these habitats. A series of literature sources have been ac-
cessed and indexed in the database, which reveal a great number
of species that have been recorded so far from this habitat. This
work addresses the need for the implementation of such a biodi-
versity database for the coralligenous formations, as stated by the
RAC/SPA in 2008. In addition, it aims at underlying the importance
of quantifying the biodiversity of such coralligenous formations in
order to gain profound insight on the extent of the biodiversity this
environment contains. The same database scheme can be adapted
for additional uses in order to answer the same questions for other
important habitats in the Mediterranean Sea. The exclusive use of
non-destructive methodology for the study of Coralligenous forma-
tions has to be sumplemmented by limited quantitative sampling
in order to reveal its hidden inhabitants.
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Keparaio 4

Eilvaw n napaktia Bromowihotnta Tt Kprntng aviuipoowneUTIKN
™G Meooyeiou ? Aokpalovtag tnv dSUvapn Tou PWTOKOAAOU
NaGISA ywa tnv HEAETN TNG TOKIAOTNTAG TWV HaAQKiWV O
Meooyelakoug Ypaloug.
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Extetapévn nepiAnyn

Yta mhaiola tou 10°° cuvedpilou Twy etalpwy TG oupBaonc Tng Blohoyikng mokiAotntag to 2010 oto
MNapiot éywve dlaitepn pvela oto BEpa ¢ paydalag avénonc tng anwAeta BomolkAoTnTag KaBwe Kal
TG OpACELS oV TIPEMEL va AdBouv xwpa woTte 0 pubuog autdc va otapatnoel. Ol otdxol yla v
avaoxeon TNG anmwAelag tng Plomokhotntag mou eiyav tebel yla to 2010 dev emtevOnkav Kat n
ULOBETNON ULOG VEAG OTPATNYLKAG KplveTal amapaltntn wote péxpl to 2020 va €xouv emiteuyBel.
Avdpueoa oTLG Yewypadkeg {wveg unAng Blomolkihotntag, N Meoodyelog amoteAel €éva hot-spot e
TOAAQ omavia Kat evdnuikd €6n evw dhofevel Baldooloug olkoTomoug uPnAng BLoAoyikng Kal
KOWWVLIKNG alag. ‘Exovtag éktacn mou avaAoyel oto 0.7% NG CUVOALKNG EMLGAVELAG TWV WKEAVWY,
dotevel to 7% Tng maykooulag Bardoolag Blomolkidotntag. Ot mapdktiol Bahdoolol oKoTomoL
amoteAoUV Ta TIoLo UBPAUGCTA OLKOCUOTUATO AOYW TWV TILECEWY TIoU S€xovTal amo avOpwroyeveig
Spaotnplotntec. Ot Bpaxwdelg akTEC Kat oL oxeTikol mapdkTiol Bpaxwdelg Bubol, cuvnBwc kaAUTTovVTal
and dwtodha pakpodUKkn, evw EKTLATAL WG amoTeAOUV To 54% TNG OUVOALKAG MECOYELOKAC
OKTOYPAUUAG. H mapoucia twv HakpodUKwY aUEAVEL TNV TTOAUTIAOKOTNTA TOU TAPAKTIIOU auToU
OLKOOUOTHUOTOC EVW AUEAVOVTAL OL AELTOUPYIEC KOL OL UTINPEGLEC TTOU TTAPEXEL OTO OLKOCUCTN A KAL TNV
Kowvwvia. Mapéxel kataduylo yla ta veapd Papla, amoteAel olKOTOMO yla plo OElpd amo AAAoug
BaAAdooLOUC OpyaVIOUOUG OTIWG TA KOPKLWVOELSH, Ta TIOAUXALTA KOl TA HOAAKLO EVW HELWVEL TOV
uSpOSUVAULOUO TNG KUHATLKAG 6pdong kal dnuLoupyel éva TpLodldotato olkoouotnua. E€attiog tng
ONUAVTIKOTNTAC TOU OLKOOUCTAUATOG autol, o Eupwmaikdg kavoviopog ylo Tnv Slatrpnon Twv
OLKOTOTIWY TWV Tteploxwv tou Siktuou NATURA 2000, to evétale ue to dvoua «YDAAOID» kal KwoKo
1170. 2& auToO ToV KWOLKO EVTACOOVTAL KOL Ol KOPAAALYEVELG oXNUATLOMOL, euploKOpEevVOoL BaBuTepa amnod
Ta pwtodha dukn. Ta BevBikad aomtovOula amoteAoUV TOUC KUPLOUG opyaviopoUg tou (ouv, Tpédovtal
KAl avarmapdyovTal 0TOUG LECOYELAKOUG UGAAOUG TwV pwTtodha dUKN Kat elval onuavTikd SopLKa Kal
AelToupylka otolxela yla tic Blokowvwviec mou avamntuooovtal ekel. Avapeoa ota BevBikd aomovoula
TIOU QITaVTWVTAL, Ta pahdkia elvat éva amod ta kuplapya dUAA TNG BLoKowviag TwY GWTOPAWY GUKWY
eVW amotelolV to 13% tng Meooyelakng Bardoolag BLomolkKINOTNTAG. H TOKIAGTNTA, N Soun Kal n
Suvapkn NG Blokowvwviag Twv palakiwv ota dwtoédAa dukn €xel peAetnBel kuplwg otnv AUTIKA
Meaoyelo, e Evav ULKPO aplBuod va €xel ekmovnBel otnv AvatoAlkr) Mecooyelo — Lovo oTto Bopelo Alyaio
MéAayoc. 2to NOTLo Alyaio, LEAETEG OXETIKA PE TNV Blokowwvia Twv pHalakiwy €xouv yivel povo yla to
HOAQKO UTTOOTPWHA, KUplwg amd tnv Bakdoola eploxr t¢ Kpntng. Amo to votio Alyalo kat tnv Kpntn
KAl avaTOAKA TPOC TIG akTEG TG Toupkiag, tnv Kumpo kat tnv Bdlacoa tng AsBavtivng, dev umapyel
Slabéotun mAnpodopia oxeTka Ue TNV Blokowwvia Twv paAakiwy anod ta dwiopa ukn.

H Kpntn Beswpeital éva tutikd oAlyotpodikd Baidocio cuotnua t¢ AvatoAlkng Mecoyeiou, €xel
QKTOYPAUUA Tou Eemepvdel ta 1000 YALOUETpA VW TO 65% Twv aKTwV elval Bpaxwdelg — auTég
ouveyilouv kal otnv BaAkacoa kal oxnuatilouv Toug UECOYELAKOUC UPAAoud. H Bahacoa tng KpAtng
ETUAEXONKE WG N Teploxn MEAETNC ota mAaiola TG MPWTOBOUALOC Yyl TNV UEAETN TWV TAPAKTLWY
Balaoolwv olkoouoTnuatwy NaGISA mou elval UTIO TNV OUTPEAQ TOU TIAYKOGOWLOU €PYOU yla TNV
aroypadr tng Baidoolog {wng (Census of Marine Life — CoML). H mowiAdtnta Twv paAakiwy
xpnolpomotfnke wote va anavinBouv ULa Oepd oo eMIOTNUOVIKA epwThpaTa: a) Elval n molkiAotnTa
TWV HaAakiwy amnoé tv Blokowwvia Twv pwTtodAwy GuUKWY TwV aKTwY TNG KpRTNG cuyKPLoLUN e AAAEC
TIEPLOXEG TNG Meooyelou ? B) Eival n BlomotkiAotnTa mou kataypddnke amod Tig duo Bécelg atnv KpAtn
QVTUTPOCWTEVTIKN TNG avTioTolxng Tng Meooyeiou ? y) n Tomikr paiakonavida oxnuatiletal tuxaia o
oxéon pe tnVv nepldepelakn (Bardoola podakia Kpntng) ?. Ot SelypatoAnieg éyvav oe 2 BEoelg oTIC
Bopeleg akteg TG Kpntng. Ta Selypata cuMExBnkav akoAouBwvtag To MpwTokoAo SetypatoAnliag
mou avantuxbnke ota mAaiola TG TPWTOBOUALAG yla TNV HEAETN Twv TAPAKTIWY BaAdcolwy
olkoouotnuatwy NaGISA. H mpwtn Béon Bploketal oto vnol KolokuBa tng EAouvtag, otov vouo
AaoBilou evw n deltepn B€on otnv meploxr AAUKEC Tng Aylag Melayiag otov vouod HpakAelou. Kat ot
Suo B€oelc potpalovtal Kowa XapaKINPLOTIKA OTwE elval n UTapén Tou okANPOoU UTIOOTPWHATOS O
BaBoc peyahutepo Twv 20 HETPWY, HE ATILA KALON KAl LOKPLA oo avBpwItoyeve(lg TiNyEC pUTAVONG. &
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kABe meploxn akohouBrBnke otpwpatomnolnuévn detypatoAndia, omou ta SLadOopPETIKA OTpWUATA
elvat ta Badn dewypatoAndiag. Mua Statour) ava detypatoAnmtikd BaBog emAéxBnke, kat avd Slatoun
Tévte emavoAnmtikd Selypata cuAAEXBnkav katd tnv mepliodo tou kahokalplol (ZemtéuPpng 2007 —
lovviog 2008). Ta BaBn dewypatoAnpiag eival 5 (1,5,10,15 & 20u.). ‘Eva delypatoAnntikd mAalolo
KQTAOKEUAOUEVO amo plexiglas kal KaAUUUEVO Le AeTtTo Sixtu avolypatoc 0.06 yIAlooTwy TomoBeTrOnke
otn empavela Tou PBpdxou Kol Ta PokpodUKn adalp€bnkav TMPOOEeKTIKA Kal TomoBetrBnkav o€
TIAQOTIKEC OAKOUAEG yla va NV uTtapéel amwAeta BLloAoylkol UALKOU. 2TNV CUVEXELQ, TO BeEVOLKO UALKO
TIOU €lval KATW arto TNV KOWN TWV LaKpodUKWY CUANEXBNKE e TNV Xpron umofpuxlou avappodntrpa
0 omolog Aettoupyel Pe TNV XPron CUUTLECUEVOU agpa. Ta delypata EemMAUONKaV 0g KOOKLVO UE Avolyua
patwov 0.5 yoota kat StatnprBbnkav oe aAkooAn 96% umepkdBapn yla MepATEPW AVOAUCELC.
ETAEXBNKe n xpNon aAKOOANG yla va eival epikti n xpron tou PLoAoylkol UAIKOU OE HOPLAKEC
avaAUoEL;, KAtL mou dev elval ediktd otav to SlGAupa cuvtipnong elval n Looppomnuévn
dopuardelidn. Ta delypata twv pohakiwv avayvwpiobnkav oe emimedo eidoug, 6mou autd Atav
€DLKTO, UE TNV XPNON KATAAANAWVY KAl cUYXPOVWY ETLOTNUOVIKWY dnpoclevoswy Kol BLBAlwy evw oe
KATIOLEG TIEPUMTWOELG {NTNBNKE YyWWUN ELOIKWY O€ KATIOLEC OLKOYEVELEG, VLo TIG OTIOLEG N avayvwpLon
TOUG amaltel moAUxpovn evacxoAnon pe autéc. Ta Sedopéva amobnKeuTAKAY O [la UATPA OToU ol
otNAeC Teplelyav Tov aplBuo Twy eldwv (adBovia) ava otabuo detypatoAnPiog oto pikpoTepo eminedo
(emavaAnmtiko Selypa) Kal oL Oelpeég To ovoua Twv eldwv. MNa éva e(dog, To yaoteponodo UaAAKLO
Bittium latreillii, Ta. GToUa TTOU €0V TO ULOO UAKOG ATTO £VA LECO EVAALKO, XAPAKTNPLOONKAY WG avAALKa
Kal kataypadpnkav wg Ao idog (Bittium sp.). AkohouBbnBnke n cuoTtnuatikn Tou eival Stabéoiun anod
o Maykoopo Mntpwo twv Opyaviopwyv tng Oalacocag (World Registered of Marine Species —
WORMS).

H mowAotnta tng PBlokowvwviag Twv HoAakiwy £EETACTNKE HE TOV UTIOAOYIOHO TwV €EAC SelKTWV
TIOWKIAOTNTOC: : ) aplBuocg eldwy, B) Tipég adBoviag, y) deiktng motkidotntag tou Shannon (H' loge), 8)
Seiktng opolopopdiag Tng Pielou (J'), €) deiktng molkiAotnTag Tou Simpson (1-lambda), kat ot) delktng
ToKIAOTNTOC Tou Margalef (d). To un mapapetpiko teot Kruskal-Whallis kat To {euyapwto teot Mann-
Whitney xpnoluomnotiBnkav yla tnv dlepelivnon twv mBavwy Stadopwv Twv SEKTWY TIOKIANOTNTAG O
ox€on pe tnv Bon detypatoAniag, to Babog SetypatoAniag kat to €tog SetypatoAnyiog. Aldypapua
QTELKOVIONG GLVOAWY TUTIOU Venn XpnoLUOTIOLBNnKE yla TNV oUYKPLON TNG TTOLKIAOTNTAG TWV [alakiwy
Twv B€oswv ¢ KpATNG mou HeAETABNKAY 08 0XEON PE TNV OUVOALKA TIOKIAOTNTA TwV PaAakiwy amd
v Blokowwvia twv dwtoblwv Gukwv TG Meooyelou. ‘Eylve Slepelivnon Twv TPOTUTIWV
HeTaBAnToTNTAG TNG SoUNAG TwV cuvabpoicewy Tng mavidag Twv PaAakiwy oTo XwPo Pe TNV avdiuon
taélBétnong non-metric Multi-Dimensional Scaling (nMDS) ebapuodlovtag pia a priori opadomnoinon ota
BdaBn (ouada 1= 1p., opdda 2=5,10,15,20p.). O OTOTIOTIKOG €AEYXOG yla TNV UTAPEN ONUAVTIKAG
Stadopormnoinong otn Soun Twv cuvabpoloewy Twv HOAAKIWY OTO XWPO/XPOVO TipayUaTonolonke pe
Vv xprnon PERMANOVA. ‘OAeg oL avaAloeLg TG doung Twyv cuvaBpoloewyv mpaypatonowBnkay pe
LETAOXNUOTIOMO TETAPTNG TETPAYWVIKNG pilag twv dedbopévwy adBoviag katl EMAOYH TOU CUVTEAEDTN
anootaong Bray-Curtis. Ta va BpeBouv ta €ibn mou cupPdlouv meplocdTEPO OTNV opoLoTNTA -
QVOHOLOTNTA TWV TIOAUTIOPOLETPLKWY TIPOTUTIWYV  TWV  KOWWVIWY Twv JaAakiwv o€  kdBe
SelypatoAnmtikn eployn, EGapUoOoTnKe N avaluon mocootlalag opolotnTac Twy Selyudtwy pe Bdon
TIC epLoocoTepo AdBoveg Tallvopikég opddeg SIMPER (SIMilarity PERcentage). M va gleyxBel katd
TOoOo Ta (6N Twv paAakiwy amd to katdAoyo Twy edwv tou NaGISA cuvaBpoilovtal Tuyxala f oxL yla
TO OYXNUOTIOMO TWV PBLOKOWWVIWY £PAPUOOTNKE pla PEBOOOC LEPAPXIKAG TIPOOEYYLONG. ZUVOALKA,
oplotnkav téaoepa enineda napatipnong Ta omola ATav: a) otabuog dewypatohndiag, B) mepLoxn
SelypatoAnyiag, y) mokidotnta Baidooiwy poiakiwv KpAtng kat &) molkihotnTa BaAdooiwy paiakiwy
™¢ Meooyeiou amd v Plokowwvia twv dwtodAwv Gukwv. e kaBe enimedo mapatipnong,
efeT@oTNKE av n BlomolkAdTnTa Tou urtoouvoAou (dnAadn ta elbn KaBwg Kal ol PUAOYEVETIKEC TOUG
oxéoelg) amoteAel tuxaio Selypa twv apéowg emopevwy (euputepwy) emmédwy mapatipnong. H
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TUXaLOTNTA QUTH €EeTAOTNKE PEOA amd Ttouc Oelktec TG Tafoplkng Slakpltotntag (UECOG OPOC
Ta&LlVOULKNC SlakpltotnTag A+ kat petafAntotnta tafvoulkng dtakpltdtntag A+), ol omoiol Baoifovtal
TOOO0 OTOV aPLBUO TWV ELBWV 000 KAl OTIC GUAOYEVETIKES/TAELVOULKES TOUC OXEDELC.

JUVOALKA cUAAEXBNKav 11042 dtoua palakiwy mou avikouv og 127 €idn, 77 yévn kal 47 oLKOYEVELEC.
A6 10 6UVOAO TWV ATOHWY TIoU avayvwpiotnkay, ta 9412 avrkouv oto yaoteponodo Bittium latreillii,
514 oto 6{bupo Musculus costulatus kol and 108 ota yaoteponoda Vexillum granum kal Alvania cimex.
>TIG ANUKEC BpéBnkav 92 €(bn evw otnv EAolvta 94 £(6n. To un mapapetpiko Teot Kruskal-Whallis €belte
TIWC UTIAPXOUV ONHAVTIKES SLadopEg yla Toug delkteg a) aplBuoc etdwv (s) kat B) Seiktng MoKIAOTNTAG
tou Margalef (d) petatd twv Stadopetikwy Babwv. To (euyapwtod teoT Mann-Whitney €deiée mwe ol
OTATLOTIKA onUAvTIKEG Sladopég eivat petalt twv Babwy 1., 5. kat 20 (p<0.001 for S and p<0.05 for
d). H avdAuon ta&lBétnong non-metric Multi-Dimensional Scaling (nMDS) ebelfe mwg umApxoLV
BaBupetpikég dladopeg, Sladopéc UeTAly TwV €TwV Kal Twv Béoewv delypoatoAnyiac. ‘Oha autd
emBeBalwbBnkav amo tov éleyxo PERMANOVA, evw leuyapwtég avaluoelg PERMANQOVA £6eléav mwg
UTIAPXOUV OTATLOTIKA onpavilkég Stadopéc petaty Tou Baboug 1. pe ta umolouta. H avdluon
nmoocootlaiag opoldtnTag Twv Selypdtwy €6elée we yla tv opdda Bdbouc 1 to 6iBupo Musculus
costulatus, To yaoteponodo Columbella rustica kat To toAuTAakodopo Chiton olivaceus cuvelopEpouv
TIEPLOCOTEPO OTNV opootnTa (30.77%) evw yla TNV opdda Baboug 2 ta yaoteponoda Bittium latreilli,
Alvania cimex, Vexillum granum kol to 8Bupo Musculus costulatus elval autd MOU OUVELOHEPOUV
TEPLOCOTEPO OTNV opoLloTNTA (27.52%). H avopolotnta petaly twyv duo ouddwy (80.42 %) odeireTal
kuplwg ota Bittium latreillii, Musculus costulatus, Alvania cimex, Vexillum granum, Columbella rustica,
Tectura virginea ko Vexillum tricolor. O €Aeyxog TUXALOTNTAG cLVABPOLONG TwV Halakiwy E6€ELEE WG N
TOTUKNA TIOWKAOTNTA TwV HaAakiwv amd ta dwtodha dUkn elval QVTLTPOOWITEVUTIKY] AQUTAG TNC
Megooyelaknc.

MéypL onpepa, N MOIKIAOTNTA TwV BaAacciwv paAakiwy tng Kpntng eixe peAetnBel povo amod to paiako
UTOoTpWHA. H mapovoa epyacia anoteAel tnv mpwtn yia TNV KpAtn kat tnv Avatohikr) MecoyeLo Ue TNV
kataypadn 127 €(6n, ek Twv omoiwyv Ta 34 eidn amoteAolV VEEC KaTaypadEC yia Tnv Tteploxn (Kpntikd
MéAayocg). H molkiAdtnTa mou kataypddnke (aplbpog eldwv) elval ouykplolun Ue GAAEC TTEPLOXEC TNC
Autikng Meooyeiou kal Tou Bopelou Alyaiou meldyoug, amd OmMou umdpxel n uovn Siabéolun
ETLOTNHOVLIKNA epyacia yia tnv {wvn autr|. Mapopolog aplBuog eldwv €xel kataypadei kal ekel (128 €ibn
— Bopelo Alyalo) aAAd kal o AMEC TtepLOXEC TN AUTIKAG Meooyeiou. To mpwTtokoA o culoyrg NaGISA
TIOU XPpNOLUOTIOLAONKE yLa TpwTn Gopa OTNV TEPLOXH QUTH EXEL VAV UEYANO aplBUO SELYUATOANTITIKWY
embaviwy, ayyilovrag tig 100 SelyaTOANTITIKEG eMibaveLeg ava BEan. Av kal ot SelypatoAnpieg elvat
Amoag €TACLEG, EVTOUTOLG, AV UTIAPXE SuVOTOTNTA YLa TIEPLOCOTEPN EMAVOANPLUOTNTA EVIOC TOU £TOUC
v vuxta, mbavov va mapeixe dedouéva yla €(6n mou €xouv Stapkela {wNG LIKPOTEPN TOU £TOUG N
VUKTOBLa §paoTnplotnTa. JUVoALkd, 45 €idn €xouv Hovo éva ATOpo evw oUyKpLon He ta Slabéoua
Sedopéva amo to Bopeto Ayalo €8elée we avtioTowog aplBpog elxe Lovo €va atopo. AUuTo amoTelel
XQPAKTNPLOTIKO TNG Meooyelakng paiakomavidag, mou avapeoa ota A, €xel LPNAO aplBuod eldwy,
HIKPEC adBovieq ala vPnAd moocootd evdnuiopou. Ta yooteponoda mou cUAAEXBnkav amo TG duo
TIEPLOXEC elval ouykplolpa og B€pa kuplapylag kat emimedo TPodKWY TUTWY UE AUTA TTOU GUAAEXBNKaY
amod avtiotowa olkoouoTuata o SLAdOPEG TIEPLOXEG TOU TAQVATN ota mMAaiola ¢ mpwTtoBouliag
NaGISA. AmotehoUv TNV Kuplapxn KAGon evw o KUplapxog TPodLkOg TUTOC elval o xoptodayoc. Ot
Sladopeg mou BpéBnkav petafl Twv opddwv twv Pabwv mBavwg va oxetilovtol PE TOTUKOUG
napdyovteg kal Sladikaoleq omwg eival o udpoduvaplopog kat n Kupatiky Spdon. Mpwipa
amoteAéopata anod To LOVIEAD KUUATIKAC Stadoonc 2D MIKE Spectral Wave Module €6el&av mwg n wvn
Bpavionc Tou KUPATOG KAl OTLC 2 TIEPLOXEG Elval pnXOTEPA amo Ta 6 PETPA. Ta AMOTEAECUATA EpXOVTaL
0€ oUdwWVIA e Ta anmoTeAéopata amo TV avaiuvon taélbétnong Non-metric Multi-Dimensional Scaling
(NMDS). To BaBog oxetileTal pe mapdyovieg mou kaBopilouv Tnv oUVBeon TwV BLOKOWVWVLWY OTIWG Elval

123



Extetapévn nepiAnyn

N dlaBeouoTnTa Tou GWIOC Kal TWV BpeNMTKWY, TNS Pualkn dlatapaxn and tTnv Kupatiky §pdacn, Tnv
TapaywyLkotnta kabwg kat tnv Brpsvon. O uPnAdg aplBuog twy palakiwv mou BpéBnkav otnv
Blokowwvia Twv dwtodAwv dukwv odelletal otov peydAo aplBuod Twy SeLYLATOAEUTTIKWY ETLDAVELWY
mou TpoodEpel TO TPWTOKOAMO Ttou NaGISA, otnv Umapén HKPoevOLATNHATWY avAueca oTa
HoKpodUKN Kal TG OTIEG TOU OKANPOU UTIOCTPWHATOG Tou mayldevouy {{nua kabwg kal otnv umapén
Stadopwv TITIWV TPOPNC Slabéouwy yla Bnpeuon kal katavaAwon. H avaiuon taéBétnong Non-
metric Multi-Dimensional Scaling (NMDS) €6elée mwc¢ ol cuvaBpoioelg Twy paAakiwy oto 1 pétpo Babog
elval Stadopetikég amd ta umtdAoumta BABn, mBavotata Adyw Twv SladopeTikwy USPOSUVALKWY
oLVBNKWV Kal TNG KUPATIKAG 6pAonc, OTwe autod dalvetal Kal amod To WOVIEAO KUPATIKAG Stddoong. H
avaAuon PERMANOVA émfBeBaiwoe tnv dtadopd autn (1 vs 5-10-15-20p.) evw €6€lée MW UTIAPXOLV
OTOTLOTIKA ONUAVTIKEG SLADOPEC TOOO UETAEU TWV TEPLOXWY OCO KAl LETAEY TWV ETWV.

EvSladépov mapouaialel To yaotepomodo Bittium latreilii dmou mapatnpnbnke o OAa Ta €Tn, Ta fabn
Kol To oUMEeYBEVTa emavoAnTTika delypata. Eival to molo adpBovo eidoc, KATL mou €xel mapatnpnBel
Kal o€ GAAEG epyacieg otnv Meodyelo, OxL povo amod ta dwtodda Gpukn aAAd kol amod unoBaidcola
omAAala Kat Alpadia moosldwviog kol KopaMAlyevelg oxnuatiopolc. H tploblaotatn Sopn Twv
HaKpODUKWY TIPOodEPEL EEALPETIKO OLKOAOYLKO Bwko Kabwg mpoodépel medblo yla avamapaywyn,
kaAudn kat tpodoinia. O (dlog mapayovtag eényel kat TNV UTAPEN peyahou aplBuol dutodaywy
eldwyv. Emumpoobeta, n Umapén pikpoevdlatnuatwy Baoclouéva oto maydeupévo Inua e€nyel tnv
Umapén €WV TOU AMAVTWVTOL KUPIwG 0To paAakd umooTtpwpa. H Taflvoulk TOWKIAOTNTA ToU
kataypddnke amd TNV Plokowvwvia Twv Pwtodiwv dukwv Twv aktwv NG KpAtng elval
QVTUTPOOWTEVTIKN TNG avtioTol(ng TNS Meooyelakng, otav e€eTalou e TNV (6La Blokovwvia. XTI B€oeLg
TIOU TIPAYUATOTIOLRBNKAY Ol OXETIKEC UEAETEG, Ta £(6N amd OAa Ta emavaAnmtikd delypata anoteAolv
UTTOOUVOAO TWV cLVOALKWY Sedopévwy Tou avtiotolyou BaBog evw To (dlo cupPalvel kal ota avwtepa
enineda. MapoAo ou to NaGISA €xel 4 otabuoug perétne otnv Meaodyelo (2 Itaiio — 2 Kpntn/EANGSa),
eviouTolg Ta Stabéoiua dedopéva oe XaunAo Tatvoulko enimedo (e(6o¢) yla 6Aa ta ibn mou Ppébnkav
elval dtabéolpa povo amod tnv Kprtn kot €tol pia opbn clykplon pe avtiotowa dedopéva amod tnv
AuTikn Meooyelo dev eival epiktn.

MNapoho mou n Bahacoa tng KpAtng Bewpeltal plor KaAd HeAeTNEVN BANQCOOA OTNV UTIOTIOP QALK
{wvn avadopkd pe TNV BLOTOKIAOTNTA TwV HaAakiwy, evioUTolg BLOTOTOL OMwG oL Udalol Ue Ta
dwTOPAa UKN €xoUV TIOAA HUCTIKA akopa va amokaAUuouyv. H moAumAokotnta TG Sopng twv
Meooyelakwyv UdpaAwv otnv Topdktia {wvn &ev €xel emapkwg HeAetnBel, n onuacia yo TG
OLKOOUOTNLKECG AELTOUPYLEG, TLG UTINPEGIEC KAL TAL XAPAKTNPLOTIKA EXEL UTTOEKTNNBEL EVW OL ETUMTWOELG
1000 amd TNV KAlpatiki aAAayn (Baddoolol Bloloyikol €lofoAelc) kal amod TG avBpwroyeveic
SpaotnplétnTec av kal eival epdavr dev aflodoyouvtal opBa. Emunmpdobeta, n LEAETN QUTWY EVEXEL KAL
TEXVIKEC BUOKOALEC TTOU €xouV PeYAAo kOoToG KaBwg ol delypatoAnieg yivovtal povo pe Tty xpnon
OUOKEUNG autovoung kataduong (SCUBA diving). Ta dedopéva amd tnv mapovoa avdiuon
akolouBnoav tnv dopr Tou MPWTokoAAou Darwin Core kat emAéxBnke va StateBolv eAelBepa péow
¢ €BvIKAC umodopng Blomowhotntag Lifewatch Greece, evog amoBnKeUTIKOU XWPOU ETILOTNUOVIKWY
dedouévwy kabwg n eAetBepn SLaBeon Twv SeSOLEVWY AUTWVY OTNV ETILOTNUOVIKN Kowotnta Ba Swoel
Vv SuvatoTNTA YLA TIEPALTEPW QELOTIOLNON KaL XProN O ePaPUOYEC TToU oxeTilovTal pe tnv Staxelplon
Tou BaAdoolou Ywpou oAAG Kol TNV UEAETN TNG BLOTOKIAOTNTAC €VOG OLKOCUOTALATOC TIOU amOTeAEL
TIOAO EAENG YLA TNV ETULOTNHOVLKH KOLWVOTNTA, TIPOOEAKUEL SpAOTNPLOTNTES TOUPLOHOU aAAd Kal elval UTto
KaBeoTwe mieong Adyw TNG KALLOTIKAC aAAQYAC.
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Abstract

The NaGISA project (Natural Geography in Shore Areas) is a global initiative within the
framework of the Census of Marine Life. The scope of this project is the long-term monitoring
of the coastal marine biodiversity. The Mediterranean Sea has joined 4 stations, 2 in Italy and 2
on the island of Crete, Greece. On the basis of the collected material from the hard substrates
of Crete, and the datasets from the available literature concerning the molluscan taxon, three
questions have been addressed in this study: (a) what is the community structure in the NaGISA
sites in Crete? (b) Does local molluscan fauna assemble at random from the regional species
pool? (Mediterranean scale), and (c) is the molluscan taxonomic diversity of the hard substrates
in NAGISA sites comparable with other similar habitats of the Mediterranean region (local vs
regional taxonomic diversity)? Two different sites were sampled at depths ranging from 1 to 20
m in the course of two consecutive years (2007 and 2008) by means of SCUBA diving. Analysis
of the molluscan fauna revealed 127 species, belonging to three different classifications (7
Polyplacophora, 97 Gastropoda and 23 Bivalvia). Thirty-four (34) species are reported for the
first time as elements of the molluscan fauna of the Cretan Sea. The gastropod Bittium latreillii
and the bivalve Musculus costulatus were the dominant species in both sites during the
sampling years. The molluscan taxonomic diversity collected from the infralittoral hard bottom
macroalgae communities in the Cretan Sea is similar to other Mediterranean areas, while the
molluscan taxon studied can be considered as assembled at random and representative of the
entire regional sea, as far as macroalgae rocky communities are concerned.

Keywords: Hard substrate, Reef ecosystem, Mollusca, Eastern Mediterranean, Crete.
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1. Introduction

During the 10" meeting of the Conference of the Parties at the Convention on Biological
Diversity (2010), the increasing rate of biodiversity loss and the urgent need for counteractions
have been acknowledged. However, the initial target for the decrement of the biodiversity loss
until 2010 was far from being reached, and therefore an alternative strategic plan is adopted
for the period 2011-2020 (COP 10, 2014). The Mediterranean Sea is characterized as a global
hotspot in terms of marine biodiversity (Bianchi and Mori, 2000, Coll et al., 2010) since it hosts
7% of the world’s marine biodiversity while covering only 0.8% of the total ocean’s surface. The
Mediterranean Sea is also known for the high level of endemism that it sustains with almost
25% of the faunal and floral species being endemic to this basin (Boudouresque, 2004, UNEP-
MAP RAC/SPA 2010). At the same time the marine and coastal habitats of this region are
susceptible to a variety of anthropogenic activities which are threatening their ecological health
(Coll et al., 2010, Bianchi et al., 2012). The shallow rocky shores comprise 54% of the total
Mediterranean coastline and are facing a multitude of intense anthropogenic pressures that are
predicted to be increased in the near future (Stewart et al., 2009). The presence of erected and
encrusted algae species enhances the heterogeneity of this rocky substrates thus providing
shelter and food for many benthic and demersal species (Christie et al., 2009, Tews et al., 2004,
Gingold et al., 2010). In addition, the fronts of the photophilic macroalgae reduce the local
hydrodynamism thus favoring the formation of enclaves of sediments in the holes and crevices
of the rocky substrates (Littler et al., 1983). Due to the importance of this marine habitat,
Habitat Directive 92/43/EEC has included it under the code 1170 (Reefs). Reefs consist of
photophilic macroalgal communities and coralligenous formations that may co-exist or
successively excluding each other depending on light availability, depth and other
geomorphological local characteristics. Benthic invertebrates are common inhabitants of the
photophilic algae playing ecologically important role in the structure and functioning of the
shallow rocky infralittoral communities (Bussell et al., 2007). Benthic molluscs are among the
dominant macrofaunal taxa (Sabelli and Taviani, 2014) constituting 13% of the Mediterranean
biodiversity while representing ca. 23% of all the recorded marine species worldwide (Appeltans
et al.,, 2012). The diversity, structure and dynamics of the molluscan assemblages of the
infralittoral macroalgae communities have been studied in the western Mediterranean Sea
(Bellan-Santini, 1969, Badalamenti et al., 2002, Terlizzi et al., 2003, Antit et al., 2012, 2013, Urra
et al., 2013, Millazo et al., 2000, Pitacco et al., 2014). Fewer studies have been carried out in
the eastern Mediterranean, particularly in the North Aegean Sea (Kocatas 1978, Simboura et
al., 1995, Antoniadou et al., 2005) while no information on the hard substrate communities
exist from the Cretan Sea.

The Cretan Sea represents a typical oligotrophic system of the eastern Mediterranean basin
(Karakassis et al., 1997; Psarra et al., 2000). The coastline of the Crete Island exceeds 800 km of
total length while more than 65% is covered by rocky shores (Alexandrakis et al., 2014). Cretan
Sea was selected as one of the study areas for NaGISA initiative
(http://nagisa.com.usb.ve/cms/), within the framework of the Census of Marine Life
(CoML, http://www.coml.org), as the easternmost site in the Mediterranean Sea. The NaGISA
project aims at inventorying and monitoring coastal biodiversity of macroalgal rocky shores and
seagrass beds (lken & Konar, 2003). In this study, molluscan community data collected from the
two NaGISA sites in the Cretan Sea have been used to describe the local community structure
and additional ones mined from the relevant Mediterranean literature were used to test the
following hypotheses: (a) is hard substrate molluscan diversity of the shallow Cretan Sea
comparable to that of other Mediterranean Sea sites? (b) is biodiversity sampled in the two
NaGISA sites representative of the regional species pool of the Mediterranean Sea? and (c), is
Cretan malacofauna randomly assembled from the regional species pool?
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2. Materials and methods

2.1 Studly Sites and Sampling Design

Sampling was carried out in two sites along the northern coasts of the island of Crete (Figure
1). The first site is Alykes near Agia Pelagia, Heraklion (35.413847 N, 24.990866 E) and the
second site is Elounda, near Agios Nikolaos (35.249942 N, 25.757994 E). Both sites were
selected in accordance to the requirements of the standard NaGISA protocol (lken and Konor,
2003). The macroalgae assemblages in Elounda site included Padina pavonica and filamentous
species such as Peyssonellia sp., Lithophyllum sp., Jania rubens, Flabellia petiolata, and Bryopsis
sp., while Alykes site consisted of Fucus virsoides, Padina pavonica, Cystoseira spp., Amphiroa
sp., Caulerpa racemosa and Bryopsis sp. At each sampling site, a stratified random sampling
design was employed, with stations representing vertical heights below low water datum.
Regarding the sampling design, 5 sampling stations were successively placed at fixed depths
(1m, 5m, 10m, 15m, 20m) across a vertical transect at each site. Within each sampling station
five replicate samples were collected in late summer (September) of 2007 and early summer
(June) of 2008, respectively. Samples were collected, following the NaGISA protocol, by means
of SCUBA diving (lken & Konar, 2003). A plexiglass frame of 25x25 cm with a net of 60 um mesh
size mounted on its top side was attached to the rock with its base side. The framed surface of
the substrate was then hand scraped and the substrate was sucked into a net-bag of 60 pm
mesh sieve by means of a customarily designed suction device using an extra air tank to create
the suction effect (Chatzigeorgiou et al., 2012). The collected samples were washed through a
0.5 mm mesh sieve, fixed and preserved in 96% ethanol. All living molluscs collected from both
sampling sites were identified to species level based on information derived from the available
literature (Peres & Picard, 1958, Fretter & Graham, 1962, Zenetos et al, 1997, 2005, Strack,
1988, Cattaneo-Vietti et al., 1990, Koutsoubas 1992, 1997, 2000).

2.2. Addiitional datasets

The datasets concerning the molluscs of the macroalgal communities from the Mediterranean
Sea (as the regional species pool) have been found by mining the available grey and published
literature resources. These have been used in order to test the randomness of the molluscan
biodiversity on local and regional levels. In total, 24 additional data sets have been found and
analyzed so far (Poursanidis et al., 2016). These data cover a period from 1969 to date and are
distributed along the Mediterranean, from Gibraltar to Corsica and the lItalian shores in the
western Mediterranean, as far as Crete in the eastern Basin (present study) and North to the
gulf of Trieste in the Adriatic Sea (Figure 2). Up to date, no data were available from the
Levantine Basin. The dataset has been taxonomically updated following the WoRMS
classification scheme and is considered as the updated Mediterranean species pool. It is
available from the MedOBIS data repository: http://lifewww-
00.her.hcmr.gr:8080/medobis/resource.do?r=moll _poursani for further use in other studies, in
comparisons with findings from other water bodies and projects as well as for use in the marine
spatial planning, since such data are commonly not available (Levin et al., 2014, Hiscock 2014).
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34°

Figure 1. The sampling sites in the two different locations along the northern coasts of Crete Island.
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2.3. Data treatment and analysis

With respect to the sampled molluscan species (NAGISA dataset), a species by sample
abundance matrix was formulated for the needs of the statistical analyses. For the case of the
gastropod Bittium latreillii the collected individuals with a size less than the half of the known
adult size were considered as juveniles and counted separately. The nomenclature and higher
classification of the species follows the one of WoRMS database (WoRMS, 2014). The following
diversity indices were involved in the analysis of the NaGISA data set: (1) Total number of species
(S), (2) Shannon-Wiener diversity index (H', loge base), (3) Simpson’s index (1-A), (4) Margalef’s
species richness (d), and (5) Pielou’s evenness (J'). Kruskal-Wallis test and post hoc pairwise
Mann-Whitney tests were employed in order to test for significant differences of the indices
median values between the sampling locations, periods and depth strata. Ordination of the
samples with respect to depth and site was carried out by means of non-metric
multidimensional scaling ordinations (nMDS), using the Bray-Curtis similarity coefficient (Bray
and Curtis, 1957) on species abundance data. Prior to analysis, data were square root
transformed in order to downweight the effect of dominant species on the produced
multivariate patterns. Significance of the emerged multivariate patterns (i.e. a posteriori
comparison of samples grouping according to depth) was tested by means of one-way, non-
parametric multivariate analysis of variance PERMANOVA (Anderson 2001). The SIMPER
(SIMilarity of PERcentage, Clarke, 1993) routine was used to identify the species that were
mainly responsible for the observed Bray — Curtis dissimilarity among groups of samples. All
calculations were carried out in the PRIMER v.6 (Clarke and Gorley 2006) and PAST v.3 (Hammer
et al. 2001) software packages. A Venn diagram has been created using the BioVenn online
platform (Hulsen et al., 2008) in order to calculate and visualize species overlap between NaGISA
sites and the Mediterranean hard bottom malacofauna species pool.

2.4. Randomness testing

The taxonomic relatedness of the molluscan fauna from the two NaGISA sites was compared to
the local and the Mediterranean molluscan species pool. For this purpose, the average
taxonomic distinctness (A*) and the variation in taxonomic distinctness (A*) indices were
calculated for different scales (replicate, depth, location, region) (Clarke & Warwick, 1998,
Warwick & Clarke, 2001). The average taxonomic distinctness A* uses presence/absence data
and calculates the average path length between every pair of species by using information on
their higher classification within a sample. The variation of the taxonomic distinctness
A" assesses the degree to which species are evenly distributed to higher taxonomic categories.
Expected distribution funnels, at 95% confidence intervals, were calculated by simulations
derived from randomly constructed subsets of species from the NaGISA sites, local (Cretan) and
Mediterranean malacofaunal species pool. If the local malacofauna is composed by species as
similar to each other as those of the Mediterranean Sea then, the observed A*/ A* values are
expected to fall within the 95% confidence intervals of the simulated funnel. A hierarchical
approach was used in order to test whether or not molluscan species lists, along with their
higher classification, in the collected samples are randomly assembled from those of the wider
geographic scale. Based on the structure of the available datasets, four successive levels of
comparison in the analysis have been defined: (a) replicate unit, (b) depth, (c) location (Cretan
species pool) and, (d) region (Mediterranean species pool). Randomness tests have been carried
out following the scheme proposed by Chatzigeorgiou et al (Chatzigeorgiou et al., 2012) with
the addition of the local species pool. All analyses were performed by using the PRIMER v.6
software package (Clarke & Warwick, 1994).
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Figure 2. The distribution of the datasets collected and literature mined along the Mediterranean coasts.
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3. Results

3.1. Composition and structure of the molluscan assemblage at NAGISA sites.

A total of 11,632 individuals was examined and classified to 127 different species, 77 genera
and 47 families. Figures 3 provide an insight to the number of species/individuals per class. The
species list is available as supplementary file (S2 file).
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Figure 3. Numbers of molluscan species collected from the Cretan NaGISA sites (on top of each
bar the number of individuals per class).

The most frequent and abundant species are the gastropod Bittium latreilii with 10,068
individuals (adults and juveniles) followed by the bivalve Musculus costulatus with 514
individuals, the gastropods Vexillum granum and Alvania cimex with 108 individuals each.

3.2. Structural analysis.

Overall, the number of recorded species in both sites was rather similar (92 in Alykes, 94 in
Elounda) with 60 common species. In Alykes, 55 species were recorded (44 Gastropoda, 9
Bivalvia, 2 Polyplacophora) in 2007, while 67 (46 Gastropoda, 15 Bivalvia, 6 Polyplacophora) in
2008. In Elounda, 68 species were recorded (57 Gastropoda, 8 Bivalvia, 3 Polyplacophora) in
2007, while 67 species (56 Gastropoda, 5 Bivalvia, 4 Polyplacophora) in 2008. All species fall in
the Mediterranean species pool, while the two sites share 60 common species (figure 4).
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Mediterranean Sea

Alykes 60 Elounda
32 34

Figure 4. Venn diagram showing the overlap between the two NaGISA sites with the entire
Mediterranean molluscan inventory of the photophilic macroalgae.
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Kruskal-Wallis test has shown that there were significant differences between depth strata
concerning the number of species (S) and the Margalef’s species’ richness (d) (Table 1). Pair-
wise comparisons (Mann-Whitney U test) suggested that there were significant differences
among the depths of 1m, 5m and 20m (p<0.001 for S and p<0.05 for d).

Table 1. Results from the Kruskal-Wallis test applied on diversity indices values; statistically
significant differences are indicated with bold.

p values
Year Depth Location
Index
S 0.7 0.001 0.49
d 0.23 0.04 0.23
J! 0.65 0.8 0.65
H'(log®) 0.75 0.9 0.75
1-Lambda' 0.19 0.9 0.19

The nMDS ordination of the samples (figure 5) suggested the presence of two main groups.
PERMANOVA test show that significant differences exist among sampling depths, years and
locations (table 2). Samples found at the depth of 1m were separated from the rest of the
samples (depths of 5m, 10m, 15m and 20m). The significance of the depths grouping was
confirmed by the PERMANQVA pair-wise test (table 3).

Table 2. PERMANOVA analysis results for the 3 factors.

Df SS MS F R? P
Depth 4 37843 9460,6 4,22 0,001 999
Location 1 5433,6 5433,6 2,17 0,03 999
Year 1 25010 25010 10,854 0,001 997

Table 3. Pair-wise test of PERMANOVA for the factor depth.

Groups t P(perm) Unique perms
1,5 2,1935 0,002 999
1,10 3,1009 0,001 998
1,15 3,0171 0,001 998
1,20 3,0041 0,001 999
5,10 1,2831 0,091 998
5,15 1,1657 0,169 998
5,20 1,2319 0,117 999

10, 15 0,83363 0,733 999

10, 20 1,209 0,136 997

15, 20 1,1728 0,148 999
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Figure 5. MDS plots based on the molluscan abundance Bray-Curtis similarity coefficient values,
as calculated between the replicate units from 5 depths (A), 2 years (B) and 2 sites (C).

The results of SIMPER analysis show that for the depth of 1m the bivalve Musculus costulatus,
the gastropod Columbella rustica and the polyplacophoran Chiton olivaceus mostly contribute
while for the rest depths (5-20m.) the gastropods Bittium latreillii, Alvania cimex, Vexillum
granum and the bivalve Musculus costulatus were the top ranked species in terms of
contribution. Dissimilarity between the two groups of depths (80.42 %), the two locations
(76.17%) and the two years (76.52%) is attributed mainly to the gastropods Bittium latreillii,
Alvania cimex and to the bivalve Musculus costulatus.

3.3. Taxonomic Distinctness — Randomization tests

According to the tests performed on the local (Cretan NaGISA) versus the regional species list
(Mediterranean species pool), both the A* and A* values as calculated for the Cretan NaGlSa
sites were included within the 95% confidence limits of the funnel(Figures 6a and 6b). From
the remainder Mediterranean sites, both Capo Madonna and Apulia and for both indices, these
sites fell below the expected funnels.
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Figures 6a and 6b. The 95% distinctness funnels for the: (a) A+, and (b) A+; these have been
calculated from the Mediterranean molluscs of the photophilic algae inventory. Superimposed
are taxonomic distinctness values calculated for each sampling location. Expected average is
indicated by the dotted line in the middle of the funnel.

Table 2 summarizes the results of the randomization tests at all spatial scales, indicating the
percentage of samples falling within the 95% confidence limits of the funnel calculated from
species lists and their higher classification from the next higher scale of observation.
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Table 2. Summary of randomization tests at all scales of observation. In bold the significant
results.

Alykes (%) Elounda (%)
A+ N+ A+ N+
Replicates / Depth 1m 90 100 90 100
Replicates / Depth 5m 100 100 100 100
Replicates / Depth 10m 100 100 90 90
Replicates / Depth 15m 100 90 100 100
Replicates / Depth 20m 90 90 90 100
Depth / Location 1m 50 100 100 100
Depth / Location 5m 100 100 100 100
Depth / Location 10m 100 75 100 100
Depth / Location 15m 75 100 100 100
Depth / Location 20m 75 100 100 100
Location / Region CRETE 100 50 50 100
Location/ Region MED 100 100 100 100

4. Discussion

Malacofaunal studies from the Cretan Sea have been conducted mainly on soft bottom
assemblages. These have provided a total of 235 molluscan species (Koutsoubas et al. 1992,
Koulouri et al., 2006, 2015). This is the first study focusing on the hard bottom assemblages of
the Cretan Sea providing an insight to this taxon. As for the first hypothesis, the evidence
deriving from this study shows that the photophilic algae molluscan diversity from the hard
bottoms of Crete is comparable to the one of other Mediterranean sites. In the Eastern
Mediterranean, the only similar study in terms of substrate and depths, has been carried out in
the North Aegean Sea and yielded a list of 128 molluscan species (Antoniadou et al., 2005, 2006,
2007). Only 35 five species are common between the present study and that of the North
Aegean Sea. This could be attributed to the number of replicated per sampling depth as well as
the different depths considered in each area. Considering the available data from the Western
Mediterranean, the number of the recorded species in the study area is one of the highest (131
species, Terlizzi et al. 2003; 148 species, Milazzo et al. 2000; 150 species, Terlizzi et al. 2005;
189 species, Antit et al. 2012). Species commonly shared by the studies taken into account are:
the chiton Acanthochitona fascicularis, the gastropods Alvania cimex, Alvania lineata, Bittium
latreillii, Cerithium vulgatum, Columbella rustica, Hexaplex trunculus, Pollia dorbignyi, Vexillum
tricolor and the bivalves Musculus costulatus, Arca noae and Barbatia barbata. All species are
typical inhabitants of the photophilic macroalgae.

The NaGISA protocol has selected a large number of stations within the Cretan sampling site,
reaching the number of 50 replicates per sampling site (25 per location). Monthly or seasonal
sampling schemes under the NaGISA initiative could reveal a much higher species diversity as
well as cryptic and rare species, while several species have less than a year’s life cycle or
nocturnal activity (Wilbur & Yonge, 1964, 1966). Forty-five of the recorded number of species
have been represented by only one specimen, i.e. singletons. This number is comparable to the
available data (species abundance per site) from the North Aegean Sea (Antoniadou et al,,
2005), where 40 species have also been found in singletons. These species are considered as
rare, a characteristic of the Mediterranean Sea which shows high species richness values, low
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in abundance of a high number of rare species, and a high rate of endemism (Templado 2014).
Habitats with greater heterogeneity of structural elements, such as the seagrass meadows
(Stallings et al., 2015) support higher species richness (Heck et al., 1977) due to a greater
microhabitat availability, and thus greater niche space (Heck and Wetstone 1977, Wilis et al.
2005) as well as through reduced predation and prey depletion prevention (Kovalenko et al.
2012).

The present study provides similar results to those from the global assessment of the NaGISA
dataset (Miloslavich et al., 2013). The global assessment shows that in all studied regions, the
assemblages are dominated by a relatively high number of species of gastropods, of which the
most abundant are herbivores. Even if Mollusca are considered as one of the best studied
phylum in the Mediterranean (Sabelli et al. 2014), up to date the information on the spatial
distribution of them as well as on the diversity at the scale of habitat is still limited (Poursanidis
et al., 2015). From the review of the literature, 24 similar studies on the malacofauna of the
photophilic algae have been found; as expected the majority of them comes from the western
Mediterranean Sea. This first study of the molluscan fauna from the hard bottom photophilic
algae along the infralittoral zone of Crete revealed a molluscan species richness comparable to
those from similar areas of the Mediterranean Sea. The high number of the molluscs from the
present study could be attributed to: (a) the standardized sampling method of the NAGISA
project which eliminates the escape of any individual from the sampling frame, (b) the presence
of several microhabitats in-between the photophilic algae forms and the existence of sediment
which provides additional shelter (Olabarria and Chapman 2001a, 2001b, Antoniadou et al.,
2005, Balata et al., 2007) and (c) the potential availability of different food sources available for
predation/consumption (Edgar et al. 1994, Antoniadou et al., 2005).

The results of the multivariate analysis indicate that the composition and assemblage of the
community at 1m depth station seems to be different from the remainder ones, possibly
affected by local factors and processes like the wave action and hydrodynamism. Unpublished
data from wave model analysis using the 2D MIKE Spectral Wave Module (Alexandrakis
unpublished data) show that in both sites, the wave breaker zone and the surf zone are quite
shallow (d<4m), affecting the swallow water assemblages. Depth is also related to community
structure by determining factors such as the nutrient and light availability, the physical
disturbance, the primary and the secondary productivity as well as the predation (Paine, 1974,
Moutin et al., 2002, Schwarz et al., 2002).

The herbivore gastropod Bittium latreilii is represented by the highest number of individuals
(Figure 6) across all depths and sites. It is one of the most abundant species also emerging from
the results of other studies. This high abundance is probably related to the 3D form of the
dominant erected algae which serves as an excellent niche for this species (Russo et al., 2002):
Macroalgae shape acts as a trap for organic material and host for other species while it offers
excellent conditions for the trophic needs of the species (Antoniadou et al., 2005). The
differences on the abundance among the different sampling periods are mainly associated with
Bittium latreilii new cohorts settlement (Russo et al., 2002) indicated by the existence of a large
number of juveniles (8500 individuals).
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Figure 6. Cystoseira spp. with a dense Bittium latreillii population on the branches.

Photophilic macroalgae communities have different roles in different periods of the year due to
their complex structure. In the Mediterranean, the algal biomass and cover reach their
maximum in late spring and minimum at the end of summer (Salas et. al., 1997, Bosc et al.,
2004). They can act as food source during the establishment of the new cohorts of species,
nursery ground and protective ground from predators (Kohn et al., 1976, Heck et al., 1977, Sala
etal., 1997, Tews et al., 2004, Antoniadou et al., 2005). Sedimentation is a natural phenomenon
in the hard substrates as sediments are trapped in-between the erected algae and
microhabitats are available for typical soft bottom inhabitants (Olabarria and Chapman 20013,
2001b, Airoldi 2003). More than 15% of the recorded species are inhabitants of the soft
substrates (e.g Venus verrucosa, Gouldia minima, Ctena decussata, Petricola substriata)
indicating the complexity of the habitat and the existence of sediments.

The values of the taxonomic distinction indices calculated form the Cretan NaGISA sites indicate
that the mollusc diversity of the Cretan sites can be considered as representative of the taxon
in the Mediterranean Sea. As for the third hypothesis, the data from the Cretan NaGISA sites
show that the biodiversity from the lower observation scales (sampling surfaces) are in the
majority of the comparisons a random sample from the one of the higher observation scale. In
both sites, almost all replicates are shown to be a random subset of the species pool at the
respective depth. Similar results can be found when replicates and depths are tested against
the local species pool. Therefore, the NaGISA protocol is proved to be robust enough for the
study of the molluscan communities of the photophilic macroalgae associations. Although the
NaGISA protocol is represented in the Mediterranean Sea by only 4 sites, data in high taxonomic
level are available only from Crete. This doesn’t allow for a complete comparison with the other
NaGISA sites as well as a more coherent taxonomic analysis on the representativeness of the
collected data under this framework with local or regional data.
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H B8aAhaooa tng KpAtng, omwc autn opiletat yewypadikd amnod tov MNaykoopio Opyaviopo Tpodiuwy kal
AypoTtikn¢ mapaywyns (FAO — FAO code 23), amotelel éva peydAo tunpa tou votiou Awyaiou MeAdyoug
evw amotelel éva Slakpttd BaAdoolo utoocUoTNUa oTNY AVOTOALK) Meooyelo AOyw Twv SLadopeTIKWY
VEWLOPPOAOYIKWY, USPOYPADIKWY KAl KALLATIKWY cuvBnkwv, Tov uPpnAdg puBuog eEATLONG KaL TNV
Bomowhotnta. Anotelel pla Bahdoola epLoyr, eVtog Tng omolag €xouv AAPel xwpa Lo oelpd amnod
EPEVVNTIKEC SpACELC Ue TTAOUCLA amoTEAECUOTA avadoplkd pe tnv BaAldoola BLOMOKIAOTNTA TwV
poAakiwv. Kbpla Bardoola olkoouoTAATA TToU €X0oUV eAeTNBel avadopkd pe TV BloAoyikn kat tnv
AELTOUPYLKA TTOKIAOTNTA, TNV OlkoAoyia cuvepeUoewy aA@ Kkal TV gival ol paiakol appwdelg Bubot
(soft bottoms) o BaON péxptL kat 200 pétpa, n Babid Badracoa (deep sea) og BABN péxpt ta 1000 pétpa
KaBW¢ Kal KAELoTOl KOATIOL apyng avavéwong uddatwv (embayment). EmmpooBeta, MEPLOTACLOKES
HEAETEC €XOUV ViVEL O OUVEUPECELC BavaTOKOLWVWVIWY amo UALKO Ttou €xel cUAeXBel amod mapaliec.
Eudavic elval n amnovcia Sdedopévwyv amnd Blokowwvieg/okoouotiuata VPnAAS BLOAoYIKAG Kal
AELTOUPYLKAG TIOLKIAOTNTAG KAl OLKOAOYLKWY AELTOUPYLWY ONMWE Ta uTtoBaAdoola omnAata (KwOLKog
olkoTomou katd EE = 8330), ot Bpaxwdelg Bubol pe kdAvPn dwIdPAWY pakpodukwyv (Meooyelakol
Udparol — KwWELIKOC oKoTomou Katd EE =1170) og B&BN péxpl ta 30 péTpa f oL Bloyeveic/kopaAALyevelg
oxnuatiopol oe abn peyautepa Twv 30 PLETpwY oL omolol avikouv otny (Sla katnyopia Baldocolou
oLKoToToU TNC EE. H uéxpl onuepa avaokonnon tng dtabéotung kat mpoofaotung BLBAloypadiag €dele
TIWG UEXPL ONUEPQ, O aplBUOG Twy palakiwv Tou €xouv kataypadel amd tnv Balacoa tg Kpntng
avépyetal ota 735 €ibn, xwplg va mpoopetpwvtal ta kedparomoda. O aplBuog avtdg eival dlaitepa
HEYAAOG Qv TOV OUYKPIVOUE PE TNV BLOTIOKIAOTNTA TwV HOAAKIWY TG Meooyelou Tou aveépyeTal ota
~ 2000 £(bn. O peyahutepog aplBuog anoteAsital amo yaoteponoda evw akolouBouv ta §{Bupa kal ot
uTtoAoLmeg TafvouLkeg opadag. H ahAnAouyia autr elval ocuudwvn pe ta dedougva Tng Meooyeiou,
OTIOU TA YOOTEPOTOSA AIMOTEAOUV KAl TOV HEYAAUTEPO HEPOG ouveyilovtag pe Ta SiBupa Kat TIC AAAEG
opadeq. Av kal Ta PEXpL onpepa Sedopéva PogpyovTal KUplwe amod BLokowwvieg Omwe ol oppwSELG
BuBol kal oe pikpdTEPO PBabuo amd tnv Babld Balacca 1 TG Bavatokowwvieg, epudavne eival n
amoucia PeEAETWY kal €dwv amod tou¢ Ppaxwdelg BuBolc (dwtddla pakpodUkn f Ployevelc
oxnuatiopol), AapBdvovtag umoPLy To yeyovog otL To 65% NG aktoypapung the KpAtng amoteAeitat
amod aoBeoTOABIKA TETPWUATAL

Avaykalog kpivetal €évag oxeSLaopoc yla TNV LEAETN TWV BLOKOWVWVLWY QUTWVY OTLC akTES TG KpRTng
Wlaitepa otav autég S€xovtal amelAég Kal TILETELG TOOO amod TG avBpwroyevelc Spaotnpldtnteg otnv
TP AKTLA LWV 000 KAl amo TNV KALLATLKY aAAayr). Avaykaia kplvetal kat n dnuoupyla EMLOTNOVIKAC
OLM\OYNAG OXETIKA pe Ta Bahdoola paidkia cupdwva pe Ta Stebvn mpotuna kabwc péxpL onuepa dev
UTIAPXEL SLABEDIUO CLUYKPLTIKO UALKO ard TV YyewypadLkr) meploxn. Méxpl ouepa, Hovo yLo thv oudda
Twv oroBoPpayxiwy umdpxel LALKO KatateBnuévo oto Mouoeio Quaotkig lotoplag Tou Mavemniotnuiou
Kpntng, amobnkeupévo cludwva pe Ta SLebvr) mpdtuma evw on a&lomoLelTal 08 CUYKPLTIKEG UEAETEG.
Ta debopéva tneg PlomokAdtnTag Twyv BoAdoowwy palakiwv g Kpntng amobnkeuthkav o Bdon
bdebopévwy Microsoft Access wote va eival ePKTO¢ o oxeSLAOUOG epWINUATWY KaBwg Kal N
ETUKALpOTIONON TWV debopEVWY E(TE e VEEC UEAETEC TTOU Pplokovtal oe eEEALEN elte pe TNV oAy TNG
OLUOTNUATIKAC KATOLWV 6wV cUUdwva avta Pe Maykdéopo Mntpwo twyv Opyaviouwy tng OdAacoag
(World Registered of Marine Species — WORMS). H amnouocia 6edopévwy amod Tig Blokowwvieg tou
okAnpou unootpwiatoc (pwtodha pakpodukn & Bloyeveic oxnuatiouol) tng Kpntng odrynoav otnv
avaokomnon tng Sdtabeolung kat mpoofaoctung BiBAloypadiac oe Meooyelakd eminedo, wote va
UTTAPEEL LA YEVLKT ELKOVA avadOpLKA LE TNV TTOKIAOTNTA TWV LAAAKIWY O AUTEC. To UEYAAUTEPO LEPOG
TWV ETIOTNUOVIKWY EPYACLWY TIPOEPYETAL amo tnv Autikl Meoodyelo kal Adplatik) Baiacoa, evw
eNAxLOTEC €lval ol PeAETeEG oU €xouv uAomolnBel otnv AvatoAik) Meooyelo. H Blokovwvia Twv
dwtopAwv dukwv PLrhotevel 599 e(bn Baldoolwyv poAakiwy, UE TOV PUEYOAUTEPO APLOUO va €XOUV
kataypadei anod tnv Autikr) Meooyelo. 2tnv AvatoAikn Meadyelo, Sedopéva Slabéoiua uTtdpXouV LOVo
amod 1o Bopelo Awyaio méhayog. Notlotepa otnv Bdlacoa t¢ Kprtng Kal avatoAlkoTepa TPog TNV
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Aekavn ¢ AgBavtivng elval eudavy n amoucia oxetikwv Sedopévwy. H Plokowwvia twv
Bloyevwv/koparAlyevwy oxnuatiopwy dlhofevel 511 eidn Baddoolwy palakiwy, pe ToV PHeYaAUTEPO
aplBud va €xouv kataypadel amo tnv Autikl Meoodyelo. Ztnv AvatoAkny Meoodyelo, dedopéva
Slabéatpo LTIapPXoLV POVO aTo Hla BEon oto Bopelo Alyaio méAayog.

Ano autd (511 €(6n), meplocdtepa and 300 €idn €xouv avadepbel kal and tnv Plokolvwvia Twv
dwrtodAwv pakpodukwy, KaTadelkvioviag TnG MOAUTIAOKOTNTA TNG Blokolvwviag. Epdavic eival n
amouaota oxetikwv debopévwy amod to voTLo Ayalo méAayog kal Tnv AvatoAikr) Meooyelo, evw amoTtelel
ETUTAKTLKY QVAYKN N UEAETN QUTWV ylo TNV AIOKTNON TNG OXETIKAC yvwonc. Ta dedopéva amd tnv
Blokowvwvia Twv ¢wWTodAWY LakpodUKWY amobnkeuTnkay cUUdwva (e To potumo Darwin Core yla
NV amnoBrkevon SeSouévwy BLOTMOKIAGTNTAC KAl KATaTEDNKAVY yla Lovipn amobnkeuon Kat eAeVBepn
pOCRacn amd TNV ETLOTNUOVLKY KOWwoTnTa otny e6Bvikr untodoun Blomotkihotntag LifeWatch GREECE.
Ta dedopéva and tnv PLoKowwvia TwWV BLOYEVWV/KOPAALYEVWY OXNUATIORWY artoBnkeUTnkay o Baon
Sebouévwy Microsoft Access kal katatéBnkav oto emoTnpovikd amoBetriplo PANGAEA ylo poviun
amoBrkevon kal eAeUBepn mpodoPacn). EmmpocBeta, kabBwg yla v Blokowvwvia autr, €xel ouvtebel
e101k6 ox€dlo Spaong amod to MNepidepetako Kévipo Apaong yla tig Edikd Mpootateudpeveg MNeploxég
(RAC/SPA - Regional Activity Centre for Specially Protected Areas) kat évac d€ovag amd 1o ox€SLo autod
otoxeVel otnv dnuoupyia Baong dedopévwy yla tnv Blomolkihotnta tng Blokowwviag, ta dedopéva
napadobnkav oto Kévipo yla mepaltépw xpnon kat alomoinon. H Umapén eAelBepwv dedopévwv
BlomolkAdTnTag Sivel TNV SUVATOTNTA OTNV ETLOTNOVIK) KOWOTNTA YLl TIEPALTEPW XPNON 0 OPAOCELG
OmMw¢ o Bohdoolog ywpotallkog oxedlaopog (marine spatial planning), Bloyewypadikég kal
{woyewypadlKEC LEAETEC, UEAETEG oUVBEONC BLOTTOKIAGTNTAC ava {WVEG, AAAG KOL O EVTOTILOUOG KEVWY
otnNV UEAETN 0wV Kal Blokowwviwy mou prmopel va 0dnynoeL otnv avelpeon TOPWVY YL TNV UEAETN
QUTWV OTLG TIEPLOXEC TTOU SeV UTIAPYEL N OXETLKA yVWon.

‘Exovtag evromioel To KeVO TNG YVWoNG OXETIKA UE TNV Blokowvwvia Twv pwtodAwy HakpoduKwy atnv
Bdlaocoa ¢ KpAtng kat e to evdladépov yla Tnv ebapuoyn Tou mpwTtokoAAou SetypoatoAnliog tng
¢ mpwtoBouAiac NaGISA (Natural Geography in Shore Areas) yla tnv culoyn SelyudTwy amo tnv
{wvn Twv dwtodAwv dukwy, eTAEXBnkav 2 B€oelc otov Bopelo Kpntikd MéAayoc. H mpwtoBouAia auth
Bewpel mwc 2 otabuol umopoliv va SwoouV AVIUTPOCWTTEUTIKA SElyATA TOU OLKOTOTIOU TTOU PEAETATOAL.
Ta 5ebougva Tou CUAAEYOVTAL E AUTO TO TIPWTOKOANO £(val GECO CUYKPIOLUA UE OTAOUOUC O AANEC
TEPLOXEG TNG Meooyeiou (epdoov umdpyouv) KabBwe Kat o€ aykoopLo eninedo, Sedouévou Tou OTL To
TIPWTOKOAAO aUTO edaploleTal o SLAGOPEC TEPLOXEG OTLC 5 NTElpou. OKTW XWPEC CUUUETEXOUV OTOV
Evpwrnaikd topéa, SVo ek Twv omolwv dpactnplomolovvtatl otn Meooyelo (Itaiia —EAAGSQ). ZTn
Meoodyelo umapyxouv mévie otabpol deypatoAnpiog, €vag otn Balacoa tng Alyouplag, dUo otnv
Adplatikn kat Vo otnv Kprtn. 2tn Kpritn ot otabpol eykatactabnkay to 2007. Ze kdBe otabuo, 5 fabn
(1-5-10-15-20u.) kat 5 emavaAnmrika delypata ava Babog culMéxBnkav pe tv xpron umofpuxlou
avappodntrpa (underwater sucker). Kataypadnkav 127 €ibn padakiwv amo TG 2 MePLOXEC TOU
avAkouv o€ 3 kAdoelc (7 moAumAakodopa, 97 yaotepomoda, 23 SiBupa). 34 and ta £idn autd
amoTeAOUV VEEC KaTaypadEC yla To KpnTiko mEAyoC auédvovtac Tov OUVOALKO aplBud Twy edwv o€
769. O aplBuoc Twv paAakiwy elval cUYKPIOOC e LEAETEC AVTIOTOLXWVY BLOKOLWVWVLWY OTtd TNV AUTIKA
Meaodyelo. H Taflvoulkn TOLKIAOTNTA HE TNV Xpron Twv Sewktwyv A" kat A" €6elée W TO UAKO ToU
OUMEXBNKe amod TIG akTéC TNS KpAtng elval avtimpoowmeuTiko tng Meooyeiou, kabwg ta dedopéva
QUTA amoteAolv ta uova OSlabéoipa amd tnv Notia AvatoAlky Meodyelo. Ymdpxel pia SLakplth
BaBupetpikn (wvwon avapeca oto BaBoc tou 1 uétpou Kat Twv urtdAomwy Babwv. H kupatikry Spdon
Stadalvetal wg o KUPLOG TEPLBAAOVTIKOC TAPAYOVTAG IOV EMNPealel TV ouvBeon TNG Blokovwviag,
OTIWC QUTO GAVNKE QO TNV XPHoN HABNUATIKWY UOVIEAWV KUHATIKAG Slddoong. To TpwTOkoAAo
SeypatoAniag e npwtofouAioag NaGISA dalvetal va umopel va amoteA£oel €va MPWTOKOAO yla
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ouvexn mapakoAouBnon tn¢ PBlokolvwviag evw n uloBEtnon tou w¢ MPOTuno otnv Meoodyelo Ba
UmopoUoE va mapexeL dueoa cuykpiolpa dedopéva.

JuumepaopaTtikd, n mapoloa Sbaktoplkr) Slatplfr] €delfe MW MAPOAO TOV XAPOKTNPELOUO TNG
AvatoAlkng Meooyeiov wg pla Bahacoa oAlyotpodikr), dloevel vPNnNAd aplBud palokiwv amo
Sladopa BaAdoola OLKOCUOTALATA UE XOPAKTNPLOTIKA TNG Meooyelaknc Baidoolag pahakomnavidag.
Eudavng eival n anoucia dedouévwy amd Blokovwvies omwe ta dwtodla pakpodukn | Bloyeveic
oxnuoatopol amd TV mapAaKkTa {wvn, KLE TO KEVO TIPOoWPLVA va KAAUTTTETAL ard Ta véa dedopéva Tou
eudavioTnkav amno tnv napoloa SLatplpn avadopkd Le TNV Blokowwvia Twv GwWToPIAWY LakpodUKWY
aro tv Kpntn. H Bokowwvia autnh elval dlaitepa moAUTAOKN avadopkd pe TNV SOWN Kol TOug
TPOdLKOUC TUTIOUC TIOU €XEL KaBwC Kal Tov aplBuod Twv 6wV Tou dhotevel, evw daivetal mwg o KUPLog
TIPAYOVTaC ou puBuilel TNV ouVBeon TNC elval n KUPATIKA §pacn Kal oL LEPOSUVOUIKEG CUVONRKEC
TIOU EMIKPATOUV 0TNV UTtomapaAtakr {wvn oTig akTEG TG KpRtng. Autol ol Suo mapayovteg kabopilouv
TOO0O TLG {WVEC AVATTTUENC TWV HOKPODUKWY 000 Kal Ta (6n mou eykabiotavral o autd yia avalntnon
TPOPNC, Kataduylou aAd Kal WS avamapaywylka nedia. To UALKO Tou cUAAEXBNKE, amoBnkelTnKe O
OAKOOAN KATAAANAN yla pakpoxpovia amoBrkeuvon BLoAoylkol UALKOU WOTE VA UTTAPXEL CUYKPLTIKO
UALKO YLOL LEANOVTLKEC EPEUVEC /KO CUYKPLTIKEG LEAETEG VLA CUYKEKPLUEVA £(6N UE AANEC TIEPLOXEG TNG
Mecooyeiou 1 aAwv Baldoolwy meploxwy. H amoucia AdN UMAPXOVTOC CUYKPLTIKOU UALKOU elval
epdavng pe to povo Slabéoiuo kal katatebnuévo oe Mouaoeio Quolkig lotoplag va elval autd g
opadag twv omoBofpayxiwv mou €xel dnuioupynBel amd Tov UTODALVOUEVO OTA XPOVIA TNG
S16aKTOPIKAG SLaTPLBAG KAl oLUVEXWC eUmAouTileTal pe véa Selypata kal €6n. To UAKO autd noén
XPNOLUOTIOLE(TAL OE OUYKPLTIKEG LEAETEG KOL AVABEWPNOELG YEVWY HE TA TPWTO AMOTEAEOUATA VA Elval
WSlaitepa evbladépovta. To MPwWTOKOANO TOU XpNOLULOTIOLBNKE yLa TNV cUAAOYN Tou BLoAoyLkoU UALKOU
£6¢elte nwe pmopel va mapéxel Sedopéva omou to kabe eminedo Sedouevwy elval aVIUTPOOWTTEUTIKO
TOU EMOMEVOU KOL £TOL N AVTTPOCWTIEUTIKOTNTA TNC TPOG UEAETN TOEWOULKAC OUASAG UG EUPUTEPNC
Balaoolog eploxne unopel va e€achaiiobel pe tnv edpappoyn avtol. Aedouévng tng EAAeLPNC evOg
KOLVAL QrmoSEKTOU TIPWTOKOAOU yla TNV XpRon tou oe MeooyelokoUg UpaAoug kal Tnv SuckoAia
OUYKPLTIKWY HEAETWYV HE HeTavaluon malolwyv Sedopévwy Adyw Kuplwg SltadopeTikwy HeBOSwY
SeypatoAniag, to mpwtokoAo NaGISA Ba pmopolcos va AmOTEAECEL QUTO TIOU Ba EMUTPETEL TNV
ouA\oyn cuykpiolpou UALKOU amo Stadopeg meploxeg TG Meooyeiou.
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