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Abstract 

The Decapoda andStonaaopoda (Cntstacea}ofthc snhHlioral zone of Rodos island were sludif' '• 'tween 
19°5and' 20IH). Twe/itv-ftve sites, at depths raneini! front the inienitlalto IIV in. were sampled . e species 
ofstonialopods (aid s2 species ol'decapods were identified, hna^inir the nainher of decapof ,otown [rain 
Rodos to SI. One Stotnatopode and nineteen decapods, thotteh previously known fro»''' cecan Sea. arc 
new records for Rodos. The presence of seven species ofluylhreati origin testify t end of increasing 
Iropica/izalion of the area. A remarkable nlanberofliiylhreaii la\a (fish. Crustacea. Motlttsea. Rolychaetaj 
have been established in Rodos. lite Dodecanese and the southern Aegean Sea. whereas few reached the 
northern Aegean and the loniait Seas. The expansion tif the l.ixlhreun species N\Vof the fevatttine Sea is 
discussed. 

Keywords: Crustacea. Decapoda. Slomalopoda. Rodos island. Aegean. Ionian. Levantine. 
Erythrean invasion. 

Introduction 

The study of the Crustacea of Rodos island 

has began in the early years of the 20lh century 

(PARISI. l413:COU)SI. 1423: SANTUCCI. 

1428: MAI.DURA. 1438: TORTONESE. 

1447a. h: KINZELBACH. 1465. 1470: 

PRETZMANN. 1471). Following the expedition 

of the Hebrew University - Smithsonian 

Institution to Rodos. l.EWINSOHN (1476) 

published a list of the decapod crustaceans of 

Rodos. Eleven species of decapods were added 

since (THESSAI.OU-LEGAKIS. 14,S6: 
THESSALOU-LLGAKIrffl/.. I486: PANCUCCI-
PAPADOPOUI.OLU7«f. 1444; KOUKOURAS 
& DOUNAS. 2000). Only one stomatopod. 
Squilla mantis (L.). has been reported from 
Rodos (MALDURA. 1438: TORTONESE. 
1447a.h). 

A study of the sublittoral Decapoda and 
Stomatopoda of Rodos was conducted 
between 1445-2000. The material collected 
included 6 decapods and a s tomatopod of 
Indo-Pacific origin (K.EVREKIDIS & 
K.EVREK1DIS. 14%: KEVRUKlDIStf «/.. 1448: 
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GALIL& KLVRLKIDIS. 2002). A list of the 
entire decapod and s tomatopod fauna of 
Rodos is presented. 

Materials and Methods 

Twenty-live sties along the coastsot Rodos 
island were sampled (Fig. I). at depths ranging 
from the intertidal to 119 m. Samples were 
collected by a commercial trawler in deeper 
sites, and by diving in shallow ones. The 
samples are deposited in the School of 
Fisheries and Technology, lgoumenitsa. TEI 
Epcriiu. The site data (e.g. location, distance 
from shore, depth, sampling date) is presented 
in Table I. 

Results and Discusssion 

The island of Rodos. close to the coast of 
Asia Minor, borders t h c A c g e a n and the 
Levantine seas. The Rodos gyre, southeast of 
the island, ami the Asia Minor Current (AMC) 

are the major hydrological features nearby. 
The AMC runs along the Turkish coastline 
carrying westwards warm, salty water from the 
Levantine Sea. passing northward through the 
eastern Cretan Arc Straits, mainly the Rodos 
and Kai pathos straits (THHOCHARISe/n/.. 
IW3:NITT!S& LASCARA'IOS. I yW). Water 
masses of the area are characterised by high 
temperature and salinity values, even in deep 
waters (PANCUC'CI-PAPADOPOULOU <7«/.. 
IW2). Surface temperature ranges between 
17.6 "Cin February and 26.4 "C in August and 
salinity is about W,, (NCMR. I4SX). Since 
the hydrological characteristics of the area 
around Rodos resemble that of Levantine Sea. 
close faunal relations between the two were 
expected (S1MHOURA & NlC'OI.AIDOU. 
1W3). 

A total of 52 decapods were collected, 
increasing the number of decapod crustaceans 
known from Rodos to S3 (Table 2). Six species 
originated in the Indo-Pnatk: Muiuipauieiis 
japoiriats (Bate. I8SX). Mt'tapciuimpsisuct^piui 
(ialil IM°0. Metapcnacapsis mo^iciisis 

/ % . / .-Map nl Rodos Nland(( i ieecc)ui thvanipl i i is : stations. 

Urtlii. Mm: Si i. -I 1. ?W\ .v-«i 



Table 1 
Code of sampling stations, sampling stations, day of sampling, distance from the coast and 

respective depth. 

Code Sampling Date Distance Depth (m) 
stations from coast (knit 

\i Acrudiomio 13.3.1''% (1.7-1 29-31 
A2 Gcnadi 23.3.1995 1.11-1.57 " 14.5-22 
M El.n-iiki 24.1.1993 1.4S-1 .S5 14.3-40 
A4 Kamciros 2h.3.l')95 137 47-M ' 

J i l L'cfkoi-Kiolari 3.10.1')% (I.')-1 .S3 20-2') 
B2 Gciiadi-Pcfkoi 3.111.1')% 137-2 2')-3l 
B3 Plimmhi-C.cnadi .3.111.1')% l.h-1.7 \ 33-3h.5 
H4 Plinimiri-Cicnadi 4. ID.I'Wd 1.2-1.7 25.5-3(0 
B5 Prassonisi-I ' l imniiri 4.10.1')% 1.3-1.S 1,3-47.5 
B6 I'lassoiiisi-Karavulas 4.10.1')% 1.4-1.5 ^L*L-
CI I'linimiri-M. Kavns 2'),1(1.1')')7 L5-3.3 33-51 

_C2 I'rasssonisi 2').l(l.l')')7 2.4-4.d <i.3-S5 

c T Lahania-Plimniiri 3().HI.I')')7 I.X5 33 
C4 ( icnad i -KJmari '_ 30.UI.l')')7 l".h7-2.2 31-4') 
C5 I'dkoi 3l).ll).l')'t7 2.4-2.(> ,SI).3-')3.3 
C6 l,ard»s-Ki<nari 30.11). I'>')7 03)3 1,3.3-20 
1)1 Isl.Strnyilln-lsl. Klcnia 27.5.1')% ll.')3-3.[)5 4').4-ft'),5 
E l Isl. Ktenia-Mandiliis 20.11.1')')') L3 29 

_KI Isl. Strngilln-lsl. ('tenia 21.11.1')')') 4-4J> II)')-1 I'l 
VI Isl. Smigilln-lsl ('tenia 21.1 I.I')')') ().')-2.4 2').7-40 
K3 (Jlhada- Isl. Slmgillo 2 l . lTTw') 0.9-I.S5 nS-')5 

51 " Haraki ' >)3oiiMI : ° J 
_S2 l.ardns ').').20II0 - (M 
S3 Plimmiri •>.'). 2000 - 0-1 

S-t Arcliagciins V3).2(IOO : '11 
52 l.ardns 10.9.200(1 - 0-1 

ainsobrinu ( N o h i l i . I')()4). Tiachysiilanihria 

luilacsiiiwiisis ( S t o i n i t z . 1M.32). Chuiybdis 

lont;ici>llis L c c n c . I')3>S and I.\« monoji 

Hol thu is & Got t l i eb . I « ( K l A R K K I D I S i t 

KLVRI iKIDIS. 1*)%: KHVRHKIOISrtd/ . . I ' W : 

CJAI.II . i t KL3VRLK1DIS. 2002) . N i n e t e e n 

species, previously known f rom the Aegean 

sea ( K O U K O U R A S r f n A . I W 2 : IVUDLCL iM 

D 'AC 'OZ. l 'WJ) . are newly reco rded f r o m 

Rodos. 

Three stomalopod species were identi f ied 

f rom our samples: S<iitillti mantis (1 . . . 175N). 

reported previously h> M A I . D I ' R A ( l ' )58)and 

TORTONESL. (1947a.b) : Ritwulcs pallida*. 

(Gieshrechl. I ' ) I0). already reported I'toni the 

Aegean sea (KOCAL \S i t k A l A G W I l «5 t : 

and [iru^ov/uilia ))/<fvww7)'/\ ( k o ^ i n a n . INK(I). 

a species of I ndo -Pac i f i c o r ig in ( G A U L , i t 

.!/<•</». Urn: s,-i.. 4 I. -'"»,•'. r-IKi 

KLVRLKID IS . 21X12)./i'./)i«.vvfli-c/;.v/s hits hcci i 

known along the Levant ine coast, sou thern 

and s o u t h w e s t e r n Tin key. ( F e t h i y e Bay. 

opposi te the island of Rodos) ( I K ) l . 1 1 LUIS. 

1061: K O C A I A S & K A T A G A N . I0 ' )5 : 

KOC.'AI AN. I'),SI) and f r o m n o r t h e r n K r i t i 

(Cre te ) (D( ) I JNAS <tSTL :.(.T)U.. I W 4 ) . 

T O R L O M - S L . ( i ' )47b j no ted that T h e 

marine fauna |o f Rodos| does not seem to be 

a very rich one ' , but tha i 'Crustaceans were 

fairly abundant ' . A more recent study of the 

benthicmacrofat inal communit ies off the NVV 

coast ol Rodos found that decapodswere poorly 

represented ( P A N t L C C I - P A P A n O P O l L O C 

a «/. . I ' " ' " ) . Those s tud ies were far f r o m 

exhaust ive as 25 o f the 52 decapod species 

co l lec ted d u r i n g the present study are new 

records lor Rodos. A l l hut die s i \ Indo-Paeifie 



Table 2 
List of Stomatopoda and Decapod a (Crustacea) from Rodos island. 

A. Stomatopoda 
Maldi i ra , IW8 Tortiwic.se. IV47; .b Present s tud\ Sampling stations 

Squill idae 

i'.ili)l<fi<ltulta HHMt 

Rissouh's puitiiitts ' 

Squilla mantis 

\rn\i\ 

+ + 

+ 

+ 

+ 

Ul 
i'2 

( - 1 

B. Decapoda 
Pam 

Solenoceridat 

Solemn cm 

niembntiiuci'a 

.mlua 

I92H 

MsililiiriiTDrliiniM'Kiii/illtnih I'M/mann U'witiMil 

WX I947a.b l%5:IV7« 1971 1*76 

n Thi".siilmi I'.iiHuai 

l,c«aki.s I'JWiJ'iiparidpMili 

nai IWfc eta!, mi 

KiHikiHiras- Pri-sini Sampling 

( Dixiiiiis <litd» s(;itiuri\ 

um 

+ CI.C1C4, 

<\\1>I 

Penaiidae 

MtiiMifH'niU'iis 

pipuiuats* • 

.l/r/ftvmn 

kawlumis 

\U-uq>cntia>p\i\ 

nc^piiti 

Ml'tlipt'lhtt'0/>\i\ 

r<iii\iihiiiiil ' 

Pampi'iiticiis 

loiminnui', 

Tiwlnsdklinhriti 

pttltU'Wilfll'ilV '' 

Sicvcmidae 

Shy mia 

aiiiimtir 

+ + 

+ A L \ l A > 

A4.U5.hl 

+ HI.B:.I ;2 

+ A A B I . O * 

+ UK "5 

+ A.\HI 

-f (Y) 

Panda lid at 

FU'Hotiikti 

iifaanhii 

I'lrwndo 

itttn-ttl 

•f 

+ 

+ C.\0> 

+ H: 

Alpheidae 

Mpin-iis ih-ntipi-\ 

Sxiwl^icus 

i;iiiii!\nrll<iiiif\ 

+ 

+ 

PrwesNidae 

tiiiilinmri\ 

i'nmwoit 

mtuntphihaliiui 

+ H<i.C.n 

+ Dl 

Palaenmnidae 

PuUhttum r/< w n 

Ptifncmoii \i/)hm\ 

Pului'imrnvh"' 

ttHlvnntmtt\ 

Pwihmta 

fHtim^nUtx 

+ 

+ 

+ 

+ + 

+ 

+ 

+ 

+ SI.MS.vS4 

+ IK) 

+ C5 

Mnlil. Mar. Su.. 4 I. 2IH).\ >7-Wi 

http://Tortiwic.se
file:///rn/i/
http://A4.U5.hl
http://SI.MS.vS4


Table 2 (Continued) 

I'aris 

III.' 

CrilmiSdntua 

192.' I92S 

Maldur 

B. Decapoda 
Tortinifse Kin«'lh»4'h Krd/m-inn 

IW7a.l> l%5;197ll 1971 

cont.) 
l.t'ttitiMthn 

!97f, 
rhessuliiu Panaiivi- Knukiwms 

.i-akis IVKkPapado^ulmi Itouniis 

rfirf 198ft: etat.\'m 2000 

Prtwnt Sampling 

tJiKh stalinni 

Crannonidne 

cuuipluttaass 

+ RI.CI.C2. 

O.C4.(\j)l 

Pal in u rid at 

l\i\umnt\ vh'ptm\ +• •f 

Scvllaridae 

Sallundcs tutus 

Srtlttintsanitu 

Snlamts 

pvymttctts 

+ + 
+ 

+ 

+ Dl 

+ IS6 

+ CI 

C;i Ilia nil ssidae 

Oilliamt.wa 

amdidu 

('(lllllllltlWII 

Mihli'niiiiva 

Catfutnawi 

nrrht'iw' 

(loitm'im 

dciiiHiiltiUi 

+ 

+ 

+ + 

+ s : 

+ S3 

Upogehiidae 

(n'bittiwiilui 

Hilisiiumi 

fUlMlkl 

l'/n>}H'hui sh'lkihi 

t'/hKicpia tipiat + 

+ + 

+ + 

+ 4-

+ s:.s.i 

Dingenidae 

Calami^ udmlum 

Chbaiumus 

vmiimpus 

Durdumis amisor 

Durdamts t aiuhis 

Divines piijiihiKH-

PtiiumMfi t'tvnma 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
T 

+ S3 

+ i:y 

+ Bft 

+ CI 

Paguridae 

•l!Wjhii,iint\!(it'vi\ 

C\,\r(iiui!iimt\ tiniittu\ 

Pu«imts tmm-lu>rmi\ 

Pcti;uni\pridaiii\ 

+ 
+ 

+ 

+ + B3.CI 

Galatheidae 

(iulatlu'u mn-nttfdiu 

(itdtiilwn inntluidiii 

(itdadu-tiMjiutmitait 

(iidttdtai MriiiiHtt 

+ 
+ 

+ 

-

Porceltanidae 

Pisitlui Ntm-li 

PfHVftiuim puKwlu-h-s 

+ 

i -

Hnmolidae 

Hrmiola hiihani - DI.K3 

Mitlil. Mar. .SW.. 4 I. 2(Kl.t. i7-«i 



Table2 (Continued) 

B. Decapoda (cont.) 
Piirisi(«l'wiSanlufi 

iv i . i iw I I : N 

Mairtnni T«rtnit«s* Mn/ t lbath Prri/mann I.ewitiMihn 

WH lM47a,h l%5:l">7fl 1971 197ft 

Thesulmi 

i-gakMWA: P 

cM/IMUi: 

Pitruuid-

ttat. IYW 

kmikitiini'-

MI Dounjs 

2(KH1 

PrcMtil Siinijilin^ 

sludj Mul ing 

Ln t re i l l i d i i i ' 

I.iiireWnvU-iXm- + K: 

D r o m i i d a t 

!hoiimipa\i>iuihi + + Dl 

Dor ipp idae 

Ltiiu^iititfuiiruih' 

Calapp idae 

C(i/(f/>/wi.T<»;/</(//</ + 

+ t} 

+ B.vO 

U u i m i i d a e 

//fW/HfC/CIH 

luinuimnli ''" 

+ CV» 

+ F2 

Majidae 

AaitiiluuiYxiumihiim + 

/.II)171(II»IC(M/)17V( 

!t'l>t<>ilnm\ 

linn hif* 

ihiiituiai^ 

MtivmiMitiiti 

tmtmut 

Mufti (riyiani + 

Mujtt \qiwuui<< 

+ + 

+ + 
+ 

+ 

+ 

+ U1.C4 

+ DI.F: 

+ Di 

r-i.n 
+ F: 

+ 1)1 

ftsiitiniuiM + C : . l ) l . 

i i n 
hwiDHlllillll 

l'i\timtt\(ti\(i 

I'lMtH-tUlodllll 

+ 

+ 

+ Bh 

+ B(. 

Pdrtunidae 

(\;HiiMh"> Mf/i/(/;/.i 

lnn\>icolli\ 

I.i<>umimt\ + 

ticpuwini-

l.tocttiiiiiio zariifumi 

Portitim InMituti 

+ 

+ 

+ 

+ 

+ 
+ 

BI.CI.O. 

+ C4.C"(>.F2 

+ Bh.K2 

t- Ud.c: 

+ C2.DI 

+ Cl. t ' . \ 

\anthid;u' 

\t<HHnittai\ 

Wiiiuihtc 

\«iiilt<-::utm<liat!/'Uy 

Xiimhi'ih'irwti + 

4-

+ + 

+ n 

+ s:.s.' 

Wc</H. A/w. .S'ci.. -/ /. yill.i. i7.ftA 



Table2 (Continued) 

B. Decapoda (cont.) 
Paris 
I9U 

CiilmiSanlum \l;i|<iurj 1 iirlimfsc Kin/clbiKh Prtl«u;inn Lioinsohn Thtssulnu 

112.' IWS im l<M7a.h IWSI97U 1971 1976 UpiLis IVKfi: 

HiiiKiHci- kixilttiuraN 

';ipiidnp(Ki Idit Don nits 

aid. i w urn 

Prrsi'iK Sampling 

sludi stiiliotf. 

Eriphiidae 

linphia + 

verrucosa 

Pilumniclai' 

l'iliiirmu\liim'tlit\ 

+ + 

+ 

+ SI 

(Innebladdae 

(itwt'ptm t1ii)itthri(h'\ -t 

(irapsidae 

PtHlivyitjmts 

mumuuviii'i 

+ + + -, + S2.S3 

Ocvpodidar 

(k\junh'cur\ur + 
Valicidae 

l'it!ttit\ airomi' + c: 

Ni-tt rcconk lui Ru 
! Liylhir;ms|vdcs 

»island previously known 

species (sec above), occur in ihe Aegean Sea 

( K O U K O U R A S f i « / . . 1942: D ' U D I i K L M 

D 'AC 'OZ. I 999) . O u r resul ts thus c o n f i r m 

BARASH & D A N l N s (1984) statement that 

the fauna of Rodos shows b iogeograph ica l 

a f f i n i t y w i t h tha t o f the A e g e a n Sea. T h e 

presence of the seven E r y t h r e a n species, 

however argues an Indo-Pacific incursion, and 

testify to a trend of increasing tropical izal ion 

of the area. 

A cons ide rab le n u m b e r o f E r y t h r e a n 

invaders (fish. Crustacea, Mollusca. Polychaeta) 

have been established in the Levantine Sea. and 

some have spread into the southern Aegean 

Sea. E x a m i n a t i o n o f the expans ion o f the 

Ervthrean invaders N W o f the Levantine Sea 

shows that the ma jo r i t y of the species f i rst 

appear at Rodos and the Dodecanese islands, 

and whereas a significant number spread into 

other parts o f the southern Aegenn Sea. few 

have reached the nor thern Aegean and the 

I o n i a n Seas (Tab ic 3) . T h i s p a t t e r n o f 

d is t r ibut ion is apparent for Erythrean fish as 

the prevail ing currents direct the spreading of 

fishes along the Asiatic coasts nor thward and 

then westward toward the Aegean Is lands' 

(PAPACONSTANTINOU. 1990). Eight o f the 

I ft Erythrean fish recorded from Rodos and the 

Dodecanese islands are known f rom the south 

A e g e a n ( P A P A C O N S T A N T I N O U . 1990: 

CORSIN I& ECONOMIDIS. 1999; www.ciesm/ 

org/atlas). No Erythrean fish has been reported 

Table 3 
Number of established Ervthrean species off ish, Crustacea, Mollusca. and Polychaeta NWof the 

Levantine Sea. 

Fish Crustacea Mollusca Polychaeta Total 
(Decapuda-Stomatopoda) <Bivalvia-Gaslropodal 

Rodos-Dndekanese islands 

South Aegean Sea 

cxcl. Dodekanese 

North Aegean Sc;i 

Ionian Sea 

Id 

S 

5 

7 

2 

4 

7 

2 

4 

5 

5 

2 

M 
~i-> 

5 

u 

Mcdii. Mm: So.. 4 I. 2IH).\ f?-n(i 

http://www.ciesm/


from the north Aegean Sea. possibly due to 
unfavourable abiotic factors 
(PAPAC'ONSTANTINOU & TORTONESE. 
14X0). whereas 5 species have spread into the 
Ionian Sea (e.g.. TORTONESE. 1467: 
KASPIRIS. IM7fi). Four Erythrcan molluscs 
and four Erythrean polychaetes have been 
collected off Rodos (BARASH & DAMN. 
1989; BEN-IiLIAHU & FIEGE. 199ft: 
www.ciesm/org/atlas). seven and five species 
respectively recorded in the south Aegean 
(FOUNTOULAKIS & SABELLI. 1999: 
S1MBOURA & NICOLAIDOU. 2001: 
www.ciesm/org/atlas). and two molluscs and 
two polychaetes have been found in the Ionian 
Sea (ARC1DIACONO & Dl GERONIMO. 
1976; SIMBOURA& NICOEAIDOU. 2001: 
www.ciesm/org/atlas). However, five polychaete 
species of Erythrean origin were found in the 
north Aegean sea (S1MBOURA el«/.. 1995: 
ARVANITIDIS, 2000). The first Erythrean 
invader. Sigaims miliums Forsk al. 1775 was 
reported from the Dodecanese islands by 
BKUNELLI & BIN1 (1934) noting «c 
notevolmente diffuso e di facile cat tura». 
Already TORTONESE (1947b) claimed that 
the fish fauna of Rodos acquired a tropical 
character , as some invading fish were so 
abundant they were exploited commercially 
(TORTONESE. 1947a). POR (197.S) believed 
Rodos the farthest point Erythrean invaders 
would reach and rejected the possibility of 
them spreading into the Aegean Sea. However, 
spread they did: PAPAC'ONSTANTINOU 
(1990) suggested that inadequate sampling was 
at the root of the error. In the past decade a 
significant number of molluscs and polychaetes 
have been recorded in the south Aegean sea 
(VARDALA-THEODOROU. 1999: 

SIMDOURA & NICOLAIDOU. 2001). 
Climatic factors play an important role in 

bioinvasion: POR (1990) maintained that the 
distribution of Erythrean immigrants will 
certainly expand or shrink according to the 
cl imatic evolution in the area" and that 
"immigrants will expand further west if the 
climate warms up further' (POR. 197X). and 

M 

PAPAC'ONSTANTINOU (1990) attributed the 
westward advance of Erythrean invaders to the 
rise of the sea t empera tu re in the '50s. 
Recently. GAEIE & KEVREKIDIS (2002) 
attributed the influx of the exotic crustaceans 
into the southeastern Aegean Sea in the past 
decade to the augmented salinity and to the 
more extensive inflow of the AMC following 
the significant changes of the south Aegean 
water mass characteristics termed the Eastern 
Mediterranean Transient (EMT). The EMT 
provides favourable condi t ions for the 
maintenance and spread of Erythrean species 
in the south Aegean Sea and signals the 
possible invasion of the area by species of 
Levantine or Ervthrean origin. Thus, if the 
present characteristics of the south Aegean 
hydrography persist, a modification of the 
composit ion and structure of the fauna is 
entirely possible. 
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