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Ol udartivec palec kaBe epLoxNG £xouv SLODOPETLKA HUOLKOXNMLKA XOPAKTNPLOTLKA
AnAadn: Oeppokpacia (T) kat AAatotnta (S)

H ©@epuokpaoia (T) ko n AAatotnta (S) aAAalouv pOVo HEoW:
A) tnc emadnc Ye TNV atpuocdatpa
B) tTn¢ avapEng pe aAAec vdATIVEC HALEC

Ot BaBiég vdatveg palec Slatnpouv TA XOPOKTNPLOTIKA TOUC YLoL MEYAAEC
XPOVLKEG TLEPLOSOUC

Ou vdartwvec palec ovaplyvuovtol Tilo €UKOAA pe AAAeC vdativec pAleg
TOAPOMOLOC TIUKVOTNTOC. JUVEMWE, N ovapun e€ival pua oXeETkA apyn
Stadikacia.

H otaBepotnta TwWV XOPOKINPLOTIKWYV TwWV UOATIVWY HOlWV ETITPETEL TOV
KotOopLoMO TNG EPLOXNC OTIOU SNHLOUPYNONKAV Kol TOV EVIOTILOMO TG MOPELOG
TOUC.



Lol TOV EVTIOTILOMO KAl TNV Ttapouciaon Twv StadopeTikwy UOATIVWY HalwV HLOLG
TLEPLOXNC XpnotpomoLlovvtal ta ypodnpota T-S.
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Ta xapaktnplotika Kas vdartivne palog pac Aéve tov Snuovpyndnkav...
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To vdéatiko Leoluylo tng Meocoyeiou
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Emwdpavelakn kukAodopia tTnc Mecoyeiov

~ Main path
=~ Seasonal path

> Secondary path or recirculation
*) Dense water formation zone
0 Mesoscale gyres

Sources: C. Millott and Ta uEier—LeI:age, 1. (2005). Circulation in
theMediterranean Sea. Hdb Env Chermn Vol. 5, Part K, 29-66
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Ol onMAVvTIKOTEPECG LOATIVEG palec tTnc Meooyeiou

Mediterranean Sea water masses: vertical distribution
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Ol onMAVvTIKOTEPECG LOATIVEG palec tTnc Meooyeiou

AW Adriatic Deep Water

AW Atlantic Water

BSW Black Sea Water

CD'W Cretan Deecp Water

CI'W Cretan Intermediate ‘Water

DWF Deep Water Formation

EMDW  Eastern Mediterranean Deep Water
EMED Eastern Meditemranean

EMT Eastern Mediterranean Transient
LIW Levantine Intermediate Water
LSW Levantine Surface Water

MOW Mediterranean Overflow Water
MNACW Morth Atlantic Central Water

NADW  North Atlantic Deep Water

TDW Tyrhenian Deep Water

T™W Transitional Mediterranean Water
WIW Western Intermediate Water
WMDW  Western Mediterranean Deep Water
WMED  Western Mediterranean

WMT Western Mediterranean Transition
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Fig.3.3 Mediterranean thermohaline circulation schematic prior to the EMT (a) and during the EMT (b) (From Tsimplis et al. 20065
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Fig. 12 Yearly mean time series of sea surface [@mperature anoma-
lies (vs. 1961-1990) averaged over the Mediterranean basin. A2-F,

AZ-RF and AZ-ARF curves are overlapping. The spread of the
ensemble is shaded in grey
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Fig. 13 Yearly mean time series of sea surface salinity anomalies
(vs. 1961-1990) averaged over the Mediterranean basin. The spread
of the ensemble is shaded in grey



Meooyeloc & Maykoopia KALpatikl aAAayn
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» Migration of lessepsian species into the eastern
Mediterranean is the result of the “tropicalisation”
effect with an overall increase in sea temperature
in the past 25 years.

=l
h

/™M

Y

A

TITT T I T T T T ORI T ITT ORI TERTITITTIONTITTTIONTTNT

1880 1890 2000 2010

. . --- 1981 ~

" e

B te=-" — 2213

| | T I | T T I T T I |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec

Fig. 2: Change 1n sea surface temperature (SST) mn the coastal wa-
ters of Kos. A - Trend of yearly means from 1975 to 2012, based
on satellite-derived data from http://www.esrl.noaa gov/psd/cgi-
bin/data/fimeseries/fimeseriesl pl. B - Monthly means for 1981
and 2013; data for 1981 from Bianchi & Mo (1983b), data for
2013 from http://rhodes marmarisinfo.com/kos _1sland.php.



Meooyeloc & Maykoopia KALpatikl aAAayn

Mediterranean Sea SST Anomaly (1993-2021)
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Time series of monthly mean (blue line) and 24-month filtered (red
line) sea surface temperature anomalies in the Mediterranean Sea
during the period 1993-2021. Anomalies are relative to the
climatological period 1993-2014 and built from the CMEMS
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Figure 4. Time series of the mean annual SST of the Mediterranean Sea as obtained from different sources of
data (upper panel). The moving filter average uses a window of seven years. The blue curve represents the time
series of satellite data used in this work. The lower panel shows the corresponding evolution of AMO.



Etcayopeva €idn (Introduced species)

‘Eva €ido¢ elval sLcoyopevo otav:

- EmowkileL pa meploxn otnv omoia 6gv npolinnpxe.

- H emoikion avtn oxetiletal Apeoa N ELHeca HE avOpwmvn SpactnpLlotnta.
- YapXeL yewypadLK AlGUVEXELA LETAEY TNEG OLPXLKAC TTEPLOXNG KOl TNE VEOL.
- H avanapaywyn tou gidouc dev Baociletal otov avOpwro.

‘Eva ewoayopevo £ido¢ eivat sLoBoAko (invasive) otav:

-Elvat otkoAoyika /Kot olKOVOULKA eT{ALO.

-To €ido¢ autd Spa w¢ «Bepého» (keystone) oto owkoovoTnMA Eite
gmdpwvtag Apeca ota unapyovia OepéAla €idn eite avrikaBiotwvtog
Oepélla €idn.



Etcayopeva €i6n (Introduced species)

Ewcayopeva €i6n (IUCN): Opyaviopot (putikoi ka {wikoi) oL ortoiot Exouv
eloax0el pe N XwpPic MPOOeoN o€ pLa VEQ TTEPLOXA OTNV omoia £Xouv
gyKkataotabei.

EwoBoAwka €idn (Convention on Biological Diversity): Ta eloayopeva €ién ta
omoia adou eykatactaBouv oTn VEQ TIEPLOXN TIPOLYLATOTIOLOUV UETOBOAEC
oto olkooUotnpa, avéavovtoal os Bopala & adOovia, eéanAwvovrat Kot
arteltAoUV TNV EvOnKA BlomolktAotnta.

Eloayopeva €idn otn Meooyeio
Tpomol etcaywyng eidouc:
- NecoePravoi petavaotec (1869, Ferdinand Lesseps)
- NavoutAoia (oevtivovepa, Upala)

- YOatoKaAALEPYELEG
- Evudpeia (epaocttexvika & emayyeARLOTIKA)



Aev gival 0Aa ta eLcayopeva £i6n eLoBoAKA.
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Fig. 1. Schematic representation of major barriers limiting the spread of introduced alien species. The barriers are: (A) geographical
barrier(s), (B) Captivity or cultivation (for those species), (C) Survival and reproduction barriers, (D) Local/regional dispersal barriers; and
E) Environmental barrier(s). Arrows A through E indicates the paths followed by different species to reach different states from
introduced alien to invasive species. From Blackburn et al., 2011.



Meooyelog: 'Eva epyooTaoio TTapaywyns 10wy

TABLE 1

Numbers of species of macroscopic marine organisms i the world
ocean and in the Mediterranean Sea.®

Taxa World Mediterranean Medit/
World (%)

Red algae 5250 867 16.5
Brown algae 1500 265 17.7
Green algae 1200 214 17.8
Sea grasses 50 5 10.0
Total plants 8000 1351 16.9
Sponges 5500 600 10.9
Cnidarians 11 000 450 4.1
Bryozoans 5000 500 10.0
Annelids 8000 777 9.7
Molluscs 32 000 1376 4.3
Arthropods 33600 1935 5.8
Echinoderms 6500 143 2.2
Tunicates 1350 244 18.1
Other invertebrates ~13 550 ~550 4.1
Total invertebrates ~116 500 ~0575 5.0
Cartilagineous fishes 850 81 9.5
Bony fishes 11 500 532 4.1
Reptiles 58 5 8.6
Mammals 114 21 18.4
Total vertebrates 12 522 639 5.1
Grand total ~137000 ~8565 0.3

®Based on several sources (see text).

0.82% tn¢ emidpaveiag tov Mayk.
Qkeavou

0.3% tou oykou Tou Mayk. Qkeavou

4-18% TWV €10WV avaloya pE TO
®UAo (Taxon)

= 25% €vOnMIKAG €idn
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Etcayopeva eidn otn Meooyelo
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Figure 1. Geography of the Mediterranean Sea with the main routes of species range expansion. Bold capital abbreviations correspond to the main Mediterranean
subregions (ALB: Alboran Sea; NWM: MNorth Western Mediterranean; TYR: Tyrrhenian Sea; ADR: Adriatic Sea; 1OMN: lonian Sea; AEG: Aesgean Sea; LEV: Levantine Basin) and
adjacent seas (ATL: Atlantic Ocean; BLA: Black Sea; RED: Red Sea). ltalic abbreviations correspond to some remarkable Mediterranean locations (Gik: Gibraltar Straits; GoL:
Gulf of Lions; Sue: Suez Canal). Reported temperatures correspond to winter-summer mean sea-surface temperatures, Arrows represent main routes of species range
expansion according to their origin: Mediterranean natives [orange), Atlantic migrants [green) and Lessepsian migrants (red).
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Review

Deep cleaning of alien and cryptogenic species records in the Greek Seas
(2018 update)

Argyro Zenetos'*. Maria Corsini-Foka®, Fabio Crocetta’”. Vasilis Gerovasileiou®. Paraskevi K.
Karachle', Nomiki Simboura’, Konstantinos Tsiamis® and Maria-Antonietta Pancucci-Papadopoulou’

v Most plausible pathway(s) of introduction in (TC)= TRANSPORT-CONTAMINANT. ie. con-
Greek waters, according to the CBD classification taminated nursery material; contaminated bait;
(CBD 2014) as follows: food contaminant (including live food):
(COR) = CORRIDOR. interconnected waterways/ contaminant on animals (except parasites.

basins/seas: this is the case of Lessepsian species transported by host/vector): parasites
immigrants: on animals (including species transported

by host and vector); contaminant on plants
(except parasites. species transported by
host/vector): parasites on plants (including
species transported by host and vector):

(TS) = TRANSPORT-STOWAWAY. i.e. angling/
fishing equipment: hitchhikers on ship/boat
(excluding ballast water and hull fouling);
ship/boat ballast water: ship/boat hull fouling:
other means of transport:

(UN)= UNKNOWN. when more than 3 potential
pathways are suspected.

(UNA) = UNAIDED: Natural dispersal across
borders of NIS that have been introduced
through other pathways as in the case of
Lessepsian immigrants

(EC)= ESCAPE FROM CONFINEMENT. i.e.
aquaculture/mariculture: aquarium species:
live food and live bait. Intentional (accidental
or irresponsible) release of live organisms
from confinement. including cases such as
the disposal of aquaria kept species into the
environment falls into this category.
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Fig. 9. Historical invasion dynamic of alien fish species in the
Mediterranean Sea (B) versus observed changes in the
Mediterranean Sea water temperature per decade (A). From Ben
Rais Lasram F. and Mouillot D., 2009
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Figure 1. Number of alien species reported in the Greek Sea by
pathway of introduction. UNA = Unaided, TS = Transport-
Stowaway. TC = Transport contaminant, EC = Escape from
Confinement.

Figure 2. Number of alien (AL),
cryptogenic (CRY), and debatable
(DEB) species per group as of May

2018.
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Review

Deep cleaning of alien and cryptogenic species records in the Greek Seas
(2018 update)

Argyro Zenetos'*, Maria Corsini-Foka’, Fabio Crocetta’”, Vasilis Gerovasileiou®, Paraskevi K.
Karachle!, Nomiki Simboura®, Konstantinos Tsiamis® and Maria-Antonietta Pancucci-Papadopoulou’

60

50

W 2005
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species in Greek Seas per taxonomic
group. 2005 data set: based on
Pancucci et al. 2005); 2009 data set:
based on Zenetos et al. 2009; 2011
data zet: based on Zenetos et al. 2011;
2018 data set: present study. Taxa
with only one representative
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EtoBoAwka €ibn — NMNapakoAovOnon & Avilpetwnion
MNpoAnyn: Anoduyn eLoaywyng VEwv eLldwv.
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Fig. 3 The year of first species record in the Mediterranean Sea
is plotted against the number of years until the third published
record. According to (Golani et al. 2013), this gives us an
indication of the time needed to establish a permanent
population. N. species = 58
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Xpovikn kaBuotépnon otnv nopatipnon:
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Fig. 2 Cumulative number of detected Lessepsian fish species
in the Mediterranean Sea through time. Some major lags in the
onser of Lessepsian fish migration are showed: Lag in the onser
of Lessepsian fish migration (33 years after the opining of the
Suez Canal); Lag in the onset of linear rate of recorded arrivals
(58 wears). These lags are calculated according to the assump-
tions made in Fig. 1
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NpoPAePn eéanAwonc eLofoAlkwv ELdWV
Movtéla katavopnc/s€anAwonc swdwv (Species Distribution Models)

AappBavouv vnoyn:

- Tpéxouvoa eEanAwon tou eidouc

- To gUpoc¢ avoxng Ttov £idouc oe MePLBAAANOVILKEC TIOPOLUETPOUC

- HOoAoylka Kot BLOAOYLKA XOLPOLKTNPLOTIKA TOU £idouc (rt.x dratpodn)
- ldlaitepec anattioelg tov €idoug (r.x evdiaitnuay)

- MMpocappootikoTnTa TOU £id0UG

- Zevapla HeTaBoAwv nePLBAAAOVILKWY MOPAUETPWV



Oiko0éon (ecological niche)

Opiletal wG 0 AsITOUPYIKOS POAOG £VOC €iDOUC OTO OIKOOUOTNHA

KaBopiletal atrd BioTikoug TTapAyovTeG (AAANAETTIOPACEIC ME AAAOUC
OpPYQVIOUOUG)
Kal aBI0TIKOUG TTAPAYOVTEG (TTEPIBAAAOVTIKEG TTAPAUETPOUG)

H oikoBéon evdg €idoug 0To olkooUuoTNPA €CAPTATAI ATTO TOV TPOTTO E TOV OTTOIO
éva €id0C AVTATTOKPIVETAI KAl avTiIdpA OTnNV KATAVOUN Kal TV agbovia Twv
TTAPAYOVTWY KOBWC Kal TOV TPOTTO JE TOV OTT0I0 METABAAAEI TOUC TTAPAYOVTEC

Eugene P. Odum describes in The Fundamentals of Ecology (1959) that:

“The ecological niche of an organism depends not only on where it lives but also on what it does. By
analogy, it may be said that the habitat is the organism’s “address”, and the niche is its “profession”
biologically speaking.”

TUTTOI OIKOBETEWV:

Eccidikeupévn/Ztevn (niche specialist): KataAaupaver €vav TTOAU OUYKEKPIUEVO
AEITOUPYIKO POAO (11.X. Ao1aTikG ldavTta)

[evikeupévn/Eupeia (niche generalist): EcammAwvetal kai emipiwvel o€ PEYAAO
eUPOC BIOTIKWYV KAl ABIOTIKWYV TTapayovTwy (11.X. KoyioT).



Q¢ OepeAiwdng oikoBéon (fundamental niche) kaBopiletal To TTANPES €UPOG
TWV BIOTIKWV KAl ABIOTIKWY TTAPAYOVTWY TTOU UTTOPEI VA XPNOIUOTIOINCEl KAl JEOO
OTO OTIOI0 UTTOPEI Va ETTIBILWOEL.

Q¢ TpaypaTiki oikoBéon (realized niche) kaBopiletal TO €UPOC TWV PBIOTIKWV
Kal aIOoTIKWYV TTapayovTwy TTOU XPNOIUOTTOIET KAl JECO OTO OTTOIO ETTIRILVEI AOYW
OlIa@OPWYV  TTEPIOPIOTIKWY  TTAPAUETPWY  (AVTAYWVIOUOG, Orpeucn, EAAsipn
TTOPWV).



Meploxn TTpogAeuong Néa lMNepioxn
(native area) (occupied area)

Ta SDMs xpnoiuotrololv wg Bdaon Ti¢ TTEPIBAAANOVTIKEC OUVBRKES TNG
TTEPIOXAC TTPOEAEUONG TOU €idoug (native niche)

Baoi{oueva otn Bewpnon Ot n KAIyaTiki oikoBéon (climatic niche)
Oev HETABAAAETAI OTO XWPO Kal To XpOvo (niche conservatism)

Kai uttoB€Touv 0TI TO €id00G OTN vEQ TTEPIOXT Ba KATAAGBEI XWPO TTOU
gival KAipaTika (climatic niche) idiog pe Tnv TTEPIOX TTPOEAEUONG.

2TV TIPA¢n Ta  €ioayopeva  €idn  TTapoucialouv  ONPAVTIKEG

dlagpopoTroinoeig otnv oikoBEon (niche shifts) yia diapopoug Adyoug:

- Q¢ mpooappoyr o€ aAAayEG oTn BepeAiwdn oikoBEon (VEES
OUVONKeG TT.X. Bpeuan, TTOpOI)

- Q¢ TTpoCcapPOyr OTNV TTPAYHATIKI OIKOBEDN (TT.X. OIOPOPETIKEG
QBIOTIKEG TTAPAPETPOI)

- 2UvOUaOuOG TWV TTAPATTAVW



Mediterranean invasive species
factsheets

Asparagopsn amata Photo: E. Talledo - OCEANA

AVTOYWVLGHOG yLO T
Opentika

AVTAYyWVLGHOG YLOL TO XWEO

AAAayn TWV EVOLALTNHATWYV

Halophia stipelacea. Photo: J. Garabou
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Onpevon

EMUTTWOELS OTOV TOUPLOUO

Rhopilema nomadica. Photee D, Edelist

AYVWOTEG EMLMTWOELC
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AVTOYWVLOUOC yLa TO XWPO

AvtoywVviouo¢ yia tpodn

Poditapas philippinarum. Photo: L Schrosder_wwew. PN ST ong

Blodafpwon

e T Lad .
Amvatla (Muscolbetal senhowsia Photo, AN, Cohen, Cenier
for Resgan h on Aquatic Bicirrasions (CRAE)

Crepiciala formicata. Photo: €. Scoupps
Brachidonten pharacnis. Phota: H. Nier
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AVTOYWVLOUOG yLa TO XWPO
AvtaywvVIoNOC yia tpodn

EMuMtwoeLg otouc
aAlevopevouc mAnbucpoug

Marsupenaeus japomicws. Photo: B. Gall

Matapenasus monocams. Photo Ofa Ben Abdalah

Porcnon gibbes. Phota E. Azzurmo
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| AVTOYWVLIOUOC LE EVONMLKA €L6N
” [ Comman name: Slver-cheekied twadrish y
: ] | Haad long, angled, with Back dats [ ’ ’
"E ctong e EnuMtwoelg ota olkoouotnparta
| EMUNTWOELG 6TOUG AALEUOEVOUG
1 nAnOucpoug
e Emumtwoelg otnv vyeia

Comman name: Stripsd eel catfish é)

Weromous sorratad spines

‘Whilte stripes along bady

4 pairs of barkeis
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AVTOYWVLIOUOC LE EVONMLKA €L6N
EMUMTWOELS OTOL OLKOOUOTAMATA

EMUMTWOELC OTOUG AALEUOMEVOUG
nAnOucpoug

EMUMTWOELG TNV UYELQ

Upaneus pori. Photor & Can - www. dpoan.com

Fiztwiaria commarsont. Photo: G Pergant
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Updating the occurrences of Pterois miles in the Mediterranean Sea, with considerations on
thermal boundaries and future range expansion

Charalampos DIMITRIADIS!, Marika GALANIDI?, Argyro ZENETOS?, Maria CORSINI-FOKA*, Ioannis
GIOVOS?, Paraskevi K. KARACHLE?, Ivoni FOURNARI - KONSTANTINIDOY, Eleni KYTINOU®, Yiannis

14
ISSARIS®, Ernesto AZZURRO®, Luca CASTRIOTAY, Manuela FALAUTANOY, Anastasios KALTMERIS® E ganlw o n 1 99 1 - 2 0 1 9
and Stelios KATSANEVAKISS
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Fig 2: Reporting of Pferois miles in the Mediterranean Sea (a) from 1991 to 2016 (the year of first record in selected locations is
depicted in the map); (b) in 2017, (c) in 2018 and (d) in 2019 (up to October 2019). MSFD marine subregions are also delineated
(Jensen ef al., 2017).
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Fig. 4: Mean winter (December to February) Sea Surface Temperature (SST) between 1997-2017 with overlaid contour lines for
the 15.3°C isotherm during that period (CMEMS dataset — see Methods) as well as the corresponding average temperature of the
coldest month (=14.3°C) under present conditions and under two climate change scenarios, RCP4.5 and RCP8.5, for the periods
2040-2050 and 2090-2100 (BIO-ORACLE datasets). Black dots represent Pterois miles presence records.



H Meodyeiog aAAalel....

Mediterranean Marine Science

Indexed in WoS (Web of Science, ISI Thomsen) and SCOPUS
The journal is available on line at http2/www medit-mar-sc.net

Doi: http://dx.dod.org/10.12681/mms. 678

S8T(°C)

85T (°C)

(=]
o

L=
=

s
on

Research Arficle

Thirty years after: dramatic change in the coastal marine ecosystems
of Kos Island (Greece), 1981-2013

C. N. BIANCHI', M. CORSINI-FOKA®, C. MORRI' and A. ZENETOS’
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Fig. 2: Change in sea surface temperature (S5T) in the coastal wa-
ters of Kos. A - Trend of vearly means from 1975 to 2012, based
on satellite-derived data from hitp:/www.estl noaa. govipsd/cgi-
bin/data‘timeseries/timeseries] pl. B - Monthly means for 1981
and 2013; data for 1981 from Bianchi & Morni (1983b), data for
2013 from http:/thodes marmarisinfo com/kos_island php.
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Fig. 3: Change in human pressure intensity at Kos. A - Resident population. B - Receptive capacity for tourists (the number of rooms
rent by privates 1s probably underestimated). C - Number of overmghts (m hotels). D — Passenger ammivals by flight and by ship. E -
Arrivals of dry cargo ships and tankers to Kos port. F - Total gross tonnage of fishing vessels. Data from various sources (see text)
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Fig. 4: Number of alien marine species per decade (bars) and
overall trend for the last century (line) in the Dodecanese area
(to which Kos belongs). Redrawn and modified from Pancucci-
Papadopoulou ef al., 2012).

Fig. 5: Species charactenising the shallow benthic habitats of Kos in 1981. A - Mullus surmuletus in a Posidonia oceanica bed at
TW photegraph by C.N. Bianchi). B - Eudendrium racemoswm on a reef wall at site N (UW photograph by C. Morri). C -
1dus vermicularis at site N (UW photograph by C. Morn). D - 4stropecten jonstoni on sand at site S (UW photograph by C.
E - The tube worm Protula tubularia amidst Padina pavonica at site Y (UW photograph by C. Morri).

o, thermophilic species nitrophilic species alien species
20 4 . .
15 4 1 g
10 9 s
5 4 4
N M
1981 2013 1981 2013 1981 2013
- o= SRR i e 3 . . L
Fig. 8: Change 1n mean (+ se) percent proportion in the number
Fig. 6: Species characterising the shallow benthic habitats of Kos i 2013. A - Siganus luridus i a Posidonia oceanica bed at site of native thermophilic species. nitrophilic species. and alien
P(Uw'photcgra[?h by M. Gomez Sel). B - S:\_-rr.ap:m'_n rgc{pmcans on dead matte with some Caulerpa racemosa at site P (UW pho- species. in the shallow bemhic, habitats of Kos beﬁ&'een 1081
tograph by M. Gomez Sel). C - Spinraena viridensis at site T (UW photograph by G. Chrisopoulous). D — The sponge Chondrosia and 2013

reniformis and the bryozoan Schizeporella dunferi in a rocky reef at site G (UW photograph by G. Chrisopoulous).
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201 3 f//{ééfé% )fr Cb Fig. 14: Structural change on rocky reefs. A - Forest of Cystoseira spp in 1981 at site N (UW photograph by C.IN. Bianchi).

1981

B - Sarcotragus foetidus and other sponges on a substratum deprived of algal cover in 2013 at site N (UW photograph by G.

Chrisopoulous). C - School of Siganus luridus overgrazing algal turf on otherwise barren rock in 2013 (UW photograph by G.
Chrisopoulous).

Fig. 12: Schematic profile of a reef slope down to about 7 m

depth at site N, to illustrate change between 1981 and 2013.
Species codes as 1n Table 1.
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OPEN a ACCESS Freely available online

'PLOS one

Alien Marine Fishes Deplete Algal Biomass in the Eastern

Mediterranean

Enric Sala'?*, Zafer Kizilkaya® Derya Yildirim?, Enric Ballesteros’

Figure 1. Infralittoral barrens at 10 m deptl
May 2008. Note the absence of erect algae and
doi:10.1371/journal.pone.0017356.g001

Figure 4. An exclusion cage at Kas in August 2009, five months
after the beginning of the experiment. Inside the cage there is a
well-developed algal assemblage, in contrast to the surrcundings

where anly a few Padinag pavonica stand out.
Ari- 10 1T faoenal mens A0 TINA A0NL

Figure 5. School of thousands of juvenile Siganus luridus at Kas,
Turkey, after a massive recruitment event in September 2009.
doi:10.1371/journal.pone.0017356.g005

Figure 6. Experimental cages and surroundings, like this one at
Kas, Turkey, were cleaned up by juvenile Siganus within a
month.

doit 0.1 37 1journal pone00 17 356,006



Table 2. Percentage of the total herbivorous fish biomass

H Meodyeiog aAAalel....

accounted for by the four major herbivorous species.

Siganus Siganus Sparisoma
Site luridus rivulatus cretense Sarpa salpa
Kas 52 31 17 0
Fethiye 28 55 17 0
Bodrum 24 71 5 0

doi:10.1371/journal.pone.0017356.t002
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Figure 3. Evolution of total algal biomass inside the fish
exclusion cages and controls (mean = 5.E., n =12) at the three
study sites.

doi10.1371/journal. pone0017356.9003
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