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Glehadlly dpesSal) clelhadll ae Oslailly clela¥) Gy a3 5 Lealually cdglesd)

Al o)lgall Aaldiial) dpamil) (gaaan ) Cargt ) paiall

g3l Ale due glel chagidl Gaall el Byd Al s e lide) i<
sl (Bl A g Sl gyaall (gl

agiall Pl dzhiadll Ciagd a5 ((IPCC, 2022)
Jueall B dugia dayy 1.4 olaka 1olis)) ducaldl)
OIS Lea el adly elsgll Bha cilaal (giull
Gsien @) LS 1899-1880 sill Dia aile
3 s ol paid) Pl )zl
O ) sl Gl daa cpa (e fam
Lages B2y et o 8 Bling Gdy ST 00
Cilage dalaiall 4aalgiy (Zittis et al., 2022) olual)
a2 P plall Gl gl (e dguse 8
g3l e 5Halill gbels @yeh 2023 Canay
aahlall dahiall 8 A3aY) Sleasilly (gl
AL e Gleln Sy Al
-(Marullo et al., 2023; Martinez et al., 2023)
Laliadl chull Lpad clkl s
sailly ) hilee QIS Gigan Gape Alalal
LeSobes Talail yuuaiy bVl lEDlally il
Lgolalaels Lpmlall Lglilga & ulias Cigan SIS,
Sl el .(Waha et al., 2017) daliall 4513
doyouy bagiall adl ages (B Aad) el
dSé @hall pelaal sallay dabadl sl
Goles Goii dihaiall 3¢ Cus capus ilgia
Dy aally g3all & Lalisily gyl (and

daaial) -1

dalg dpedall 4] clpaaall Ay Bl Gle Jgy
e )l haugidl ¥ el (s ddkaie
OShall cbgiy Y Jie cdopagdall laladl)
Kikstra et al.,) <alaally 3ially lilall
land hacgiall () sl 4l LS (2022
il 2 g ¢ allall Fliall 20 e dadlia)
sl st hlall ST e aalsS sl 13
«(UNEP/MAP-Plan Bleu, 2019) 4, 15ilis &Ll
3 (ggaal) g onll il ddadi aay dutd Sl A
L) #1sY) aaes 0 18 ) 714 e Cpiy
Lz /0,82 Jier 43Y ot age el sag g yaall
Coll et al. ) dadlall Claadlly el b (4
4 g W elal alonll g3ull Gl @lidly (2010
el Jie dpiall llagrall o el 523¢4
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CO N PORE, LR I W SRR ¥, RO .}
-(Lange, 2020) olully eldall g dely3l & duad)
call Al Gids g ddlie A
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Ammar et al.,) dralall 4Ll clgudl DA
2023b; Arraj et al., 2022; Hasan et al., 2021;

.(Alshawy, 2021; Ali, 2018
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o0 20225 2021 2020 alseY) Pla adlsall

Ay il Elady)
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ol g3l Heax & eyl Cucally dacgiall
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axe 8aliys (Ammar et al., 2023a) Jilgall alaza
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cd Gl Jsh e
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FLdl s BT e dealll ddsa) byl ¢
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Sy ‘;;.. «(Ali, 2018; Ammar and Arraj, 2023)
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e b alin ¢(Hasan etal., 2021) SbalY) oans
el dge gy S35 e Hlead 3 S e L))



79 Lysen 8 Dl Lo @) Slgnd) o dlainall giyiliy Lssiall (ian¥) adl i 6 deslial] )it

Bayaall Cuall ailaadle Koy e Laguad dac )
Sl Zald Agllall Ll clied b
Ammar ) Y lgans il g #lsil) (s d5ag
s (ans slael 8 5,00 53L30s ¢ (et al., 2023a
AL A 558 DA Ale gl Lelsaty dual
O oS Gl Gl e dlld S (ghan . Laws
SlSsds Sy bl e lad) gl
8 dagale 8aL) Jaudd WS ¢Echinodermes aall
o LdkY) o) il Al gl e
e Aguy (il A Ay Jasgiall jall agec
Osan¥) e
Patella _wsaladlls panamensis (Verrill, 1869

Teimatactis ) paal) dsg
Gy glsil sy ferruginea Gmelin, 1791
Sea il illlayulls Cephalopods  Ja )Y
Ammar et al., 2023c; Tiralongo et al., ) Crabs

-(2022

Apad) L (g dupadl elsi) e a3

kg (140) I e 2023/phs bl Al
(8)5 Sl (36)5 bl on (69) Lo
Dl G (6) 5 mndd (8) 5 s S5
O gl (4)5 Clonell e (3)5 lasind (3) 5
44 Lgie Llad) gle) aae iy laye s cilulasall
e g (22) el by .7 37,29 oy e
70 Ge wiles Al GlieYls 5l Cllatall
Sabour and Masri, 2022; Sabour et) o e g
(al., 2014; Alshawy et al., 2017; Ali, 2018

Gllsally Lulsaad) Gllsall e gl ) ALyl

Cellana il gsill Al (e 508 dlac] el
COISaal) 038 W8l ) jaisl a8giall (a5 ceUCOSMIA
t\}'&\ e A dda e 5l :dugon Cus oo Miiene
Aoy glinly «mall mhaa (S g lily dujall
Oe DESD) eliisls cdaslall dans ¢ Lils coluall 35
O &8s LS L adnll Jilsall jsais culaal) glsY)
9 Jagiall pan) el 8 (gal) gsall o6
Ddal) i) gae e Flidl sy Bl <Y
Lo 1oy lglaid Layyy Jilgall joai adly cAadlall
Linal Adgall Aol Aigll ol anll ol
Sprext
.Climate Change (IPCC, 2021, 2022)

Intergovernmental Panel on tw

G liall cifyitiy dijlell Lu il £ /5% 2,3
Al glol 2aY Lads Ald aay &
(Arraj et al., 2022) llsklly (e.g. Ali, 2018)
<byially (Ammar, 2019) dulgpall Sleldll
-(Hasan, 2018)
Glesanall Cilite o Dbl e glel) s
w33l sty Ayl Aupad) 3l 4 Aot

b3l Gaaa¥) clahall paes L

O Wlaml 5o A LS suaall ele¥l o
-(Sabour and Masri, 2022) Jleilly giall
Ll Ayl 8 AalaY) daSHl el
aas Liyun 130331 &gl
<)y Ascidans Oluawdll (o Lagad 23810l
Sea yad) @bl e glsily Polychaets <Sla¥)
gl A agdiy o(Ammar, 2023 a&b) slugs
Claondl g5y g55 3 LuS Ghlhsl unlal

slall t\}ﬁ e A3



Jlae e lasjl 80

o bVl bl awge DA Lagas
Pa Ga dlld 35 sy sl g llpdll S
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Paracentrotus lividus (Lamarck),
Psammechinus miliars (L, 1758), Arbacia
lixula (L, 1758), Cidaris cidaris (L, 1758),
Centroctephanus longispinus (Philippi, 1845)
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Castellan ) Lassiall (aan¥) jadl b 53,L) sladl)

sl gl (et al., 2019; Maier et al., 2019
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Aliadg Pleurobranchida &g, ) (i «(gal
oadll & Dl sagas JI Y cPleurobranchidae
Gillll a8 oY) Byall Jad s cacugiall
& & «(Barash and Danin, 1977) 1975 .le
s -(Crocetta et al.,, 2013) 2013 ale ol
G ) adise A oyigaly diaadle Cudiy cdaygu
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«(Ovalis and Zenetos 2017; Angelidis, 2017)
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Dl ) bagiall adll (8 sl
(Garzia et al., 2022) Isognomon bicolor swY)
o Aallell Bl R 90 sk 2 Y]

(s Caulerpa cylindracea Sonder, 1845
il ) L elyiadl) Qllaall (e gl
& chugiall el Tl Al glel) Al
A e gl LN S osasms S
O g9l 138 344 . (Mayhoub, et al., 2012) 2012
)85 aga el i 5k Al lsd) ]
Pa plaa) Gus (aley) Sl e amll
e Azaly Glalue Pla) el e aaly ke
Klein, and ) dawgiall jaall (msn Jso (halsd
-(Verlague, 2008

shacdly sheall Cllabll e @Al gl
a8 Al gl Taud e Ll e i
s 8 &5 JI Y Jasiall

¥l skl o SAL sl s
ly Hypnea cornuta (Kiitzing) J. Agardh
ella ) Janal) (3,80 258l olall & DLl iy
Usal) obaadl & 3l gV 8l dlines o3 38
2023 s b oestsl Jled caumall asal
4939 @p;@hq\ sdeay A g gl aa (7 &)
ol by ealddl Gl e piladll g
&b oy S ual WS ((Bitar et al., 2017)
Sy ¢ umlall (i Nia dpud] Jalsad]
H. hamulosa (Esper) J.V. s AT Jae caal
l&aY €3 &1y alg (Mayhoub, 1976) Lamouroux.
sl e AYY

Pleurobranchus testudinarius (sl

Gl glsl (e (8 USall) Cantraine, 1835


https://www.marinespecies.org/aphia.php?p=taxdetails&id=1059020
https://www.marinespecies.org/aphia.php?p=taxdetails&id=1755
https://www.marinespecies.org/aphia.php?p=taxdetails&id=1774
https://www.marinespecies.org/aphia.php?p=taxdetails&id=23060
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-(Cramer et al., 2018; Somot et al., 2016)
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dladlaall dfingy dggan oladll AN Jad
ped Jsddl vmiall e (gyadl (goaall g3ull e
Fhal i Agalse o gl ) Hlall 5,08
sl sy DA e

Meay! Jead e 50l glsil aaaie

Ljaall avall (e aalle
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2023/ )41 31 b dilaiall 8 dillal) jsaal
el 1s P S5V 5l sagng Gisis
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Sy bug¥) B8 dili g Lo )

il sl Glayy A g li)) oo Javsiall sl
ddad) Shally Glad¥l e vl 4 ol
Zittis et al., 2019; Urdiales-Flores et aI.,)
dap g ) cllaal ) cldgll i, .(2023
dolas Lgie Glapn 6 (N 2 el obaall 3)ha
8 Adajia Baliyg cdaslal) dows g i)l 2100 ole
adll e (gse gy daall glal) axe
2050- Jslas awe 25.65 9.8 G moli lake
(o OIS elaidlg o(Darmaraki et al., 2019) 2040
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5Ly «(Kersting et al., 2013) dulayall el
Joha & (@alia¥) (o) lial) 558 Jsha
Glpe M bl el Caeliary HUaaY!
S Gl hlae alpg 2050 sle Jslas
dpailly bl @y 8 L cialalud) ghliall
G Adgal) sball sy Sl Cluae wlag
Wedler et) Gl Jass 1301 Y1 e Lailas
oadl ol (e 3 el syl «(all, 2023
cabpidlly Glaally @bgdlly el Ml
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Abstract. The Syrian marine environment has been experiencing a considerable disturbance in the
diversity and distribution of benthic communities, noticeable through visual inspection of coastal
rocky substrates, with some species witnessing regression or complete absence, reduced fish
catches, and an increase in the dominance of lessesspsian species. Additionally, the number of alien
species has increased and now constitutes more than 25% of the total species count, with some alien
species have seen a notable increase and transformation into invasive species within a relatively
short time frame. Moreover, there is a notable rise in the number of tropical species of crustaceans
and Cnidaria with Atlantic origins. Furthermore, there has been an increase in toxic species and an
increase in the annual averages of water temperature and salinity. All of these changes are occurring
in parallel with the warming of the Mediterranean Sea and the climate fluctuations experienced in
the region since 2016. Field surveys conducted during the months of May, June and July 2023,
have documented a mass mortality of the long-spined black sea urchin (Diadema setosum) and a
significant decline in the populations of the mussels (Brachidontes pharaonis) in several key
locations along the Syrian coastline, both of which are invasive species originating from the Red
Sea and the Indian Ocean, against the expansion of alien limpet Cellana eucosmia (Pilsbry, 1892)
and alien red algae Hypnea cornuta (Kiitzing) J. Agardh, 1851. An increase in the number of warm
water species is also recorded by documenting the presence of two species of mollusks for the first
time in Syria, namely the sea slug Pleurobranchus testudinarius Ruppell and Leuckart, 1828, and
the purse oyster Isognomon bicolor (C. B. Adams, 1845). These issues are expected to exacerbate
in the future, presenting two options: adaptation to the ongoing changes and mitigating the effects
of climate change. Researchers and marine scientists have a proactive role to play in raising
awareness among the public and local communities about the risks facing marine biodiversity,
devising practical solutions, and collaborating with affected sectors to develop governmental
policies that aim to achieve sustainable development of marine resources.

Keywords: Climate changes, Eastern Mediterranean, Invasive alien species, Marine biodiversity,
Marine zoobenthos, Syrian coast.






