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Abstract

The opening o f  the Suez Canal in 1869 w as the cause o f  the m ost im portant 
biogeographic phenom enon witnessed in the contem porary oceans. N early 300 
species o f  R ed Sea  and Indo-W est Pacific orig in  invaded and settled in the 
M editerranean (the "Lessepsian m igrants"). M ost settlers w ere benthic and dem ersal 
species, including fishes. T he m igration w as alm ost exclusively from  the R ed Sea to 
the M editerranean.

M igration is easier since the deepening o f  the Suez Canal w hich h as rem oved the 
hyperhalinity  o f  the B itter Lakes as a  barrier. T he reduction o f  the N ile flow  has 
created m ore stenohaline conditions at the w estern Canal outlet. A s a result there are 
no signs that the influx o f  Lessepsian m igrant is nearing a  plateau, and they  now  
represent about 4%  o f  the M editerranean species diversity and 10% o f  the Levantine 
basin diversity . Several hypotheses to  explain the success o f  L essepsian m igrants are 
discussed.

L ittle attention has been paid to  th e  ecological im pact o f  Lessepsian m igrants, 
both at the species and a t th e  ecosystem  level. Som e evidence suggests drastic 
changes in species abundance and niche d isplacem ent that can be  a ttributed to the 
com petition w ith R ed Sea species. T he presence o f  large herbivore fishes am ong the 
m igrants has probably had a  strong im pact on  the functional processes o f  the 
M editerranean ecosystem s, w here herbivory w as low. Som e species (e.g. th e  jelly fish  
Rhopilem a nom adica) have exerted a  significant negative im pact on  fisheries and 
tourism . Som e m igrant species are now  o f  econom ic im portance and are being 
exploited by  local fisheries (e.g. o f f  the Israeli coast, where m igrant fishes constitu te  a 
third o f  the traw l catches).

M igration across a  canal is probably difficult to  control. Possible m echanism s 
capable o f  slow ing dow n the invasion o f  Red Sea species (e.g. the setting up o f  a lock 
gate, and/or reactivation o f  haline barriers) should be studied.

Introduction

The access routes for exotic m arine species to a  new area are diverse 
(Zibrowius, 1991; Boudouresque and Ribera, 1994; Fam ham , 1994; 
Verlaque, 1994; Ribera and Boudouresque, 1995; see also Carlton, 1998). 
(i) They may occur by transportation o f  sessile (fouling) and vagile
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(clinging) species on ship hulls or drilling platforms, (ii) Transportation o f 
species in ballast water and formerly, transport with solid ballast such as 
sand and stones. Ballast water has been responsible o f  the introduction 
species such as the zebra m ussel Dreissena polymorpha  to North America 
(Carlton, 1993) and the medusa M nemiopsis leidyi to the Black Sea (Travis,
1993). (iii) Intentional introductions o f species for commercial use, for 
example the Japanese oyster Crassostrea gigas and the venerid Ruditapes 
philippinarum  (Bodoy et al., 1981). (iv) Accidental introductions o f species 
accompanying intentionally introduced species, for example the importation 
o f  spat o f  Crassostrea gigas  that resulted in the introduction o f  nearly 15 
species o f  Japanese algae to the M editerranean (e.g., Riouall, 1985; Riouall 
et al., 1985; Rueness, 1989; Verlaque and Riouall, 1989; see reviews in 
Verlaque, 1994; Ribera and Boudouresque, 1995). (v) Discarding o f 
intentionally im ported live specimens from the m arket to the sea have 
included species used as bait and algae used as packing material (e.g., Fucus 
spiralis introduced from Brittany to a French M editerranean brackish 
lagoon; Sancholle, 1988). (vi) Escape from aquaria, especially through open 
systems that do no t have treatment. In the North-W estern M editerranean, 
the green tropical alga Caulerpa taxifolia was introduced this way 
(Boudouresque et al., 1992, 1995; M einesz et al., 1993; M einesz and Hesse, 
1991). (vii) Species introduced in association with scientific research. Many 
scientists who use non-indigenous strains or species are often unaware of, or 
underestimate the risks o f  introduction. They fail to take the elementary 
precautions that are required to prevent these species from escaping from 
their cultures or breeding sites. An example o f  this is the red alga 
M astocarpus stellatus introduced into Germany (Helgoland; North Sea) by  a 
visiting scientist (Ribera and Boudouresque, 1995).

In the M editerranean, the Suez Canal is an additional and unique route 
for the introduction o f  species. The canal, 163 km  long running from Port 
Said to the G ulf o f  Suez (Egypt), was opened in 1869. It linked two 
biogeographical provinces, the M editerranean and the Red Sea that had been 
partially separated since the early M iocene (ca 20 M a) and completely 
separated since the late Miocene (M essinian), ca 5 Ma ago (Robba, 1987). 
The Suez Canal was deepened and widened several times and now reaches a 
navigational depth o f 14.5 m and is 365 m wide (Halim, 1990). Mass 
migration o f  species from the Red Sea to the M editerranean ("Lessepsian 
migrants"; Por, 1969) and on a much sm aller scale from the M editerranean 
to the Red Sea (referred to as "anti-Lessepsian migrants") are considered the 
m ost spectacular biological invasions witnessed in the contemporary oceans 
(Por, 1978, 1989, 1990; Spanier and Galil, 1991; Zibrowius, 1991; Galil,
1994).
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A n exhaustive inventory o f  Lessepsian migrants cannot be presented, 
because it w ould require the team w ork o f  m any specialists. Furthermore, 
reliable inventories o f  the M editerranean flora and fauna are no t available 
for all taxonom ic groups. T itles and abstracts o f  papers do not always 
provide an indication that aliens are mentioned in the text. The questions 
exist as to w hether the identifications are reliable and previously known 
geographical ranges are representative (see discussion in Por, 1978; 
Zibrowius, 1991). As a  result, our inventory o f Lessepsian m igrants (Table 
14.1) does not intend to be exhaustive, but emphasises the scale o f  this 
unique inflow o f m igrants to the Eastern M editerranean. N early 300 Red 
Sea species are known to have entered the M editerranean through the Suez 
Canal.

T a b le  14.1 Lessepsian m igrants from  the R ed Sea to  the M editerranean, as num ber o f  species 
pe r taxonom ic unit. T he caution taken b y  P or (1978) in separating "H igh probability" and 
"Low  probability" Lessepsian m igrants has no  m eaning in the present context, according to 
Por (1989).
* Including 10 species o f  serpulid  Polychaeta. Z ibrow ius (1983, 1991) stated that 
considerably m ore serpulid species o f  Indo-Pacific  orig in  had settled on  the L evantine coast. 
** A ccording to  Z ibrow ius (1991), Por's list o f  Lessepsian ascidians, m ain ly  based on Pérès 
(1958), could provide an over-estim ation o f  alien species.

T axon N o. o f  sp p . R eferences
A lgae 21-25 Por (1978), R ibera and B oudouresque (1995), 

V erlaque (1994)
Seagrasses 1 H artog (1972), Hartog and V an der V elde (1993)
Porifera 7 Por (1978)
H ydroidea 3 Por (1978)
Scyphozoa 3 Z ibrow ius (1991)
Polychaeta 31* Ben-Eliahu (1986), Por (1978), Z ibrow ius (1991)
Pycnogonida 1 Por (1978)
C rustacea D ecapoda 35 Galil e t al. (1989), Galil and Golani (1990), Por 

(1978, 1989)
C rustacea (others) 23 L akkis (1976), M orri et al. (1982), Por (1978, 1989)
M ollusks 105 Barash and Danin (1986), Aartsen et al. (1989, 1990)
Bryozoa 8 Por (1978), Z ibrow ius (1991)
C haetognata I G uergues and Halim  ( 1973), Por (  1989)
Echinoderm ata 5 C herbonnier ( 1986), Por (  1978)
T unicata (ascidians) 7** Por (1978)
E nteropneusta 1 Por (1978)
Pisces 45 B en-Tuvia (1985), Fredj and M einardi (1989), 

G olani (1987), Golani and B en-Tuvia (1986), 
Spanier and G oven (1988)
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Decapod crustaceans, m ollusks and fishes are the principal taxonom ic 
groups represented am ong the Lessepsian migrants (Por, 1989). It should be 
em phasised that this is unusual because fishes are seldom a major 
component o f  species introductions in the m arine environment. Planktonic 
species, w hich are generally stenohaline, are m ore poorly represented 
among the Lessepsian migrants. The fluctuant and rather high salinity o f  the 
canal, especially the Bitter Lakes, remain barriers to many migrants 
(Godeaux, 1974; K im or, 1990; Por, 1990).

Por (1978) expressed the view that Lessepsian m igration will eventually 
approach a plateau. This is indeed to be expected, but has not yet happened. 
The num ber o f  introduced species continues to increase at an exponential 
rate (Figure 14.1). O f course, these figures are to be taken with some 
caution, because the first observation o f  an introduced species always occurs 
some tim e after its real introduction. In addition, these figures may be 
indicative o f  an increase in the intensity o f  observation and our knowledge 
o f biogeography. Nevertheless, a sim ilar kinetics o f  increase in the rate o f 
marine species’ introduction has been evident among other vectors o f 
introduction than the Suez Canal (Boudouresque and Ribera, 1994; Ribera 
and Boudouresque, 1995).

M ost o f  Lessepsian migrants are still confined to the Levantine coast 
(from Egypt to Syria). Some are also present in other parts o f  the Eastern 
M editerranean basin. For example, the opistobranch Bursatella leachi is 
now common not only in the Levantine basin, but also has progressed to 
Greece, the Aegean Sea, the Ionian Islands, M alta, Southern Italy and the 
Adriatic Sea (Zibrowius, 1991). Very few species extend to the W estern 
M editerranean, for example the mollusks, Brachydontes variabilis and 
Pinctada radiata, observed in Corsica (J. Godeaux, pers. comm.) and the 
green alga Caulerpa racemosa in Leghorn, Northern Italy (Piazzi et al.,
1994). Por (1983) proposed the delim itation o f  a  biogeographical 
"Lessepsian province" (Figure 14.2). The limits o f  this province presently 
are the entrance to the Aegean Sea and the Eastern coast o f  Sicily.

Lessepsian m igrants are not the only alien species in the M editerranean. 
Other routes o f  access to the M editerranean have occurred. For example, 60 
macroalgae are considered as probably introduced to the M editerranean 
(Ribera and Boudouresque, 1995), o f  which 21-25 species are Lessepsian 
migrants (Table 14.1).
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F ig u re  14.1 N um ber o f  Lessepsian m igrants to  th e  M editerrenean, 
by  periods o f  20 years (non-cum ulative data), according to  the 
date o f  first observation (o r when not specified, the da te  o f  
publication).

Anti-Lessepsian migrants

The flow o f m igration through the Suez Canal is alm ost exclusively 
unidirectional from  the Red Sea to the M editerranean (Por, 1978). Very few 
M editerranean species have m oved in the reverse direction (“anti- 
Lessepsian m igrants”), for example, the sea star Sphaeriodiscus placenta  
and the fishes Liza aurata  and Dicentrarchus punctatus (Ben-Tuvia, 1975; 
Fouda and Hellal, 1987; Por, 1978, 1990). A  total o f  53 species at different 
times have been considered as M editerranean immigrants to the Red Sea. A 
critical evaluation o f  the data leads to a reduction in the num ber o f species 
to 10-20; m ost o f  them  are still confined to the vicinity o f  Suez harbour and 
lagoons (Por, 1978).
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E u ro p e

A frica

F ig u re  14.2 T he Lessepsian province o f  th e  M editerranean in  relation to the N orthern  Red 
Sea. Four scales o f  shading dep ict the density  o f  th e  settlem ent by  m igrants (from  Por, 1990).

W hy such a success for Lessepsian m igrants?

The m ost im portant factors liable to hinder m igrations through the Suez 
Canal are (Halim, 1990; Morcos, 1980; Spanier and Galil, 1991): (i) 
tem perature fluctuations and turbidity o f  the canal water, which is higher 
than in the adjacent sea (this barrier has gradually disappeared); (ii) the 
degree o f  salinity o f  the hypersaline B itter Lakes, which for a long time 
hindered m igrations, but has gradually fallen from 70 to 43-48 p er  mille 
(sim ilar to that o f  the Northern G ulf o f  Suez); and (iii) the Nile fresh-water 
dilution plume. Since the dam m ing o f the N ile at Aswan in 1965-1967, 
which drastically reduced the river’s outflow, this barrier has almost 
disappeared.
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Several causes can be put forward to explain the success o f  Lessepsian 
migrants, (i) A  relatively low  species diversity exists in the Levantine basin 
(when compared with the western basin), which probably results from its 
geological history. During the M essinian, the M editerranean was 
periodically cut o ff  from the Atlantic, resulting in hypersaline conditions 
until A tlantic waters refilled it 5 M a ago (Hsu et al., 1978). The effects on 
species diversity were severe, even if  not as catastrophic as it appeared 
when it was first discovered (Por, 1990). Recolonization o f  the 
M editerranean involved species o f Atlantic origin, which still dom inate the 
M editerranean biota (Fredj et al., 1992). (ii) The Pleistocene Glacial periods 
probably contributed to the shortage o f  thermophilic species in the 
Levantine basin. In som e areas o f  the Levantine basin, sum m er surface 
temperatures can reach tropical conditions o f 28-29  °C, and winter 
temperatures, always below  20 °C, are characteristic o f w arm  temperate 
regions. The num ber o f  successful Lessepsian colonists dem onstrates that 
habitats suitable for tropical species were available (Stephenson, 1948; 
Lüning, 1990; Spanier and Galil, 1991). (iii) The pre-adaptation o f  the Red 
Sea species to the Suez Canal salinity is to be considered. The G u lf o f  Suez, 
a  shallow body o f  w ater with salinity values as high as 45 p e r  m ille  and 
w ide tem perature fluctuations could act as a virtual lock chamber (Spanier 
and Galil, 1991). (iv) Finally, the water o f  the canal tends to flow towards 
the M editerranean for ten m onths (the mean sea level o f  the R ed Sea in Suez 
G ulf is 30-40  cm  higher than at the M editerranean canal outlet from 
January to June), reversing only in August-Septem ber (M orcos, 1967, 
1980).

Could the possible recent warm ing o f  M editerranean waters resulting 
from  global clim ate change contribute to the explanations o f  such a  success? 
Temperatures in deep waters o f  the W estern M editerranean basin have risen 
by 0.12°C since 1960 (Béthoux et al., 1990). Some species o f  fishes and 
algae with established thermal preferences have recently extended their 
distribution area toward the north-western M editerranean, where a warming 
trend for surface water tem peratures exists (Bianchi and M orri, 1993, 1994; 
Francour et al., 1994). Nevertheless, these changes could prove to be  simple 
oscillations, w hich may have already existed since the opening o f  the Suez 
Canal. The kinetics o f  invasion (Figure 14.2) do not show any conspicuous 
changes with time, and the rise o f surface temperatures in the Eastern 
M editerranean basin has not been clearly established.

According to Por (1990), the conclusions reached by Safriel and Ritte 
(1985) that Lessepsian m igrants are usually "r-strategists" should be re­
examined.

As far as the anti-Lessepsian m igrants are concerned, the reasons why 
they were so unsuccessful could be the same as above, but taken on the
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reverse way. A ccording to Por (1978), no favourable preconditions exist for 
the Levantine M editerranean fauna (which is already impoverished) to 
m igrate even further along an increasing salinity and tem perature gradient. 
M oreover, the Red Sea fauna is particularly rich.

Unlike the Suez Canal, the opening o f the Panama Canal, which links the 
Pacific to the Atlantic across Central America, has only resulted in the 
passage o f  a lim ited num ber o f  euryhaline species. According to Hay and 
Gaines (1984), it is no t the lock system that segm ents the canal, or the 
freshwater lakes along its course that explain the low exchange o f  flora and 
fauna between the tw o oceans. M any Caribbean species can attach 
them selves to the hulls o f  ships and withstand a 6 to 12 hour passage 
through fresh water. As far as algae are concerned, the prim ary barrier to 
successful transport and establishment o f these Caribbean species appears to 
be herbivore activity and lack o f reef-generated refuge areas on the Pacific 
coast.

Ecological and econom ic consequences

M ost attention has focused on environmentally dam aging consequences and 
short-term  econom ic losses resulting from alien invasive species in 
terrestrial and freshwater environm ent (see M ooney and Drake, 1986; Drake 
et al., 1989; Pieterse and M urphy, 1990; Groves and di Castri, 1991). On the 
other hand, the m arine environment, especially the M editerranean one, has 
not been examined extensively.

Little attention has been paid to the ecological im pact o f  Lessepsian 
migrants, both at the species and at the ecosystem  levels. There is a common 
empirical opinion that the Red Sea species invasion has not resulted in 
M editerranean species depletion, but instead in species enrichment. This 
simplistic interpretation (likely to appeal to politicians) whose logical result 
would be the world-wide standardisation (referred to as "mcdonaldisation" 
by Boudouresque, 1996) is diam etrically opposed both to the concept o f  
biodiversity and to the ethics o f conservation o f  the environment. I f  this 
were in fact the case, zoos and botanical gardens would be the paradigm  o f 
biodiversity.

The hypothesis that Lessepsian m igrants enrich the M editerranean 
biodiversity is poorly founded on scientific data. The fate o f  native species 
has been poorly studied. On the contrary, evidence exists o f  drastic changes 
in abundance and niche displacem ent o f  native species that can be attributed 
to com petition with Red Sea species. It is highly probable that a strong 
impact on the functional processes o f  the ecosystems o f  the Mediterranean, 
a sea characterised by a low herbivory, exists because o f  the presence o f
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large herbivorous fishes (the rabbit fishes, Siganus rivulatus and S. luridus) 
among the migrants.

The arrival o f  m any Red Sea species has had a great im pact on the 
composition o f the south-eastern M editerranean fish fauna. A ccording to 
Fredj and Meinardi (1989) and Ben-Tuvia (1985), they represent 7% o f  the 
648 fish species known from  the M editerranean, about 10% o f  the 469 
species reported from the Eastern basin and 12% o f the species o f  the 
Levantine basin. In benthic hard bottom ecosystems o f the south-eastern 
shelf, they contribute nearly h a lf o f  the total fish abundance and biomass 
(Spanier et al., 1989), with the dom inant species now being the rabbit 
fishes, and the red soldier fish, Sargocentron rubrum. Lessepsian species 
represent 9% o f  polychaetes, 9% o f  m ollusks and 20%  o f  decapod 
crustaceans along the Levantine coast (Barash and Danin, 1986; Ben-Eliahu, 
1989; Galil, 1986). The m icroplankton communities o f  the northern Red Sea 
and o f  the Levantine basin now  share a num ber o f  basic characteristics 
(Kimor, 1990). Currently, Lessepsian m igrants represent about 4%  o f  the 
M editerranean species diversity and 10% o f  the Levantine basin diversity 
(Por, 1978, 1990).

M ost settlers are benthic or dem ersal species and found at intermediary 
depths, between 2 0 -4 0  m, on mixed sandy-muddy bottoms. This is a result 
o f  the cooling o f  the shallow waters in the winter and the exposure to cold at 
higher intertidal levels. Usually, the depth lim it o f  the Lessepsian migrants 
is 70-80  m. A  year-round temperature o f 18 °C exists at this depth (Por, 
1978).

The large aplisiid opistobranch Bursatella leachi does not seem to have a 
native com petitor (Zibrowius, 1991). The introduced asteroid Asterina wega 
appears to have locally replaced the native, ecologically sim ilar Asterina  
gibbosa. The native prawn Penaeus kerathurus, which supported a 
commercial fishery throughout the 1950s, has nearly disappeared; it has 
been replaced by P. japonicus  (Geldiay and Kocatas, 1972; Spanier and 
Galil, 1991). The recent decrease o f  the previously prevalent indigenous 
jellyfish Rhizostoma pulm o  m ay also be a case o f  competitive displacement 
by  the Lessepsian Rhopilema nomadica, which belongs to the sam e family 
(Spanier and Galil, 1991). Several native species have been competitively 
displaced to greater depths by introduced competitors. For example, the red 
snapping shrimp Alphaeus glaber, the red mullet Mullus barbatus and the 
hake M erluccius merluccius have been displaced respectively by the shrimp 
Alphaeus rapacida, the goldband goatfish Upeneus m oluccensis and the 
brushtooth lizardfish Saurida undosquamis (Por, 1978). According to Por 
(1990), the conclusions reached by Safriel and Ritte (1985) that there is a 
smooth gene-flow between conspecific populations on both sides o f  the 
Suez Canal should be rechecked. Golani (1990) showed that some species of
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Lessepsian fishes show significant morphologic differences compared with 
their Red Sea source populations. The causes o f  these differences could 
stem from species' spawning season, differences in the annual temperature 
regim e at the source and target sites, and founder effects.

It is not unusual for an introduced species to present an early exuberant 
development and then decline. This is the case for the gastropod Rhinoclavis 
kochi, which was first reported in the mid-1960s and became one o f  the 
dominant species in the late 1970s, but has since becom e relatively rare 
(Galil and Lewinsohn, 1981; Spanier and Galil, 1991). Nevertheless, there 
are no known examples o f  disappearance o f  a  Lessepsian species in the 
M editerranean (Por, 1978). As for other species, changes in abundance seem 
related to clim atic fluctuations. For example, the fishes Saurida 
undosquamis and Upeneus moluccensis experienced peaks o f abundance 
following an exceptionally warm winter (Oren, 1957; Ben-Tuvia, 1973; 
Ben-Yami and Glaser, 1974). Finally, the exponential expansion phase o f 
several species reached a plateau, but a decline has not yet occurred. This is 
exemplified by the prawn Penaeus japonicus  and by the swim m ing crab 
Charybdis longicollis, w hich dominate the m acrobenthic fauna o f silty sand 
bottomâ, forming up to 70%  o f  the biom ass in certain places (Galil, 1986; 
Spanier and Galil, 1991).

Some m igrant species are now o f  econom ic importance, being exploited 
by local fisheries (Oren 1957; Galil 1986; Spanier and Galil 1991; 
Zibrowius 1991). The crab Portunus pelagicus has becom e the dom inant 
crab in commercial catches throughout the eastern M editerranean, 
especially in Egypt. The prawns Penaeus japonicus  and P. monoceros are 
com mercially fished, making up m ost o f  the shrim p catches in Israel and 
Egypt. O ff the Israeli coast, m igrant fishes constitute a third o f  the trawl 
catches (e.g. the brushtooth lizardfish Saurida undosquamis). The m igrant 
goldband goatfish, Upeneus moluccensis, represents a third o f  the m ullid 
catches (up to 83% in 1954-1955). It is unclear, however, whether the total 
prawn and fish stock has increased or decreased. The economic benefits o f 
an introduction should not be assessed sim ply on the basis o f  strict sale 
price, but should also take into account losses from other business activities 
and the costs o f  any damage that m ay result. Furthermore, some species 
(e.g. the jellyfish Rhopilema nomadica) have exerted a significant negative 
impact on fisheries and tourism. Rhopilema nomadica, whose um brella 
measures 20-60  (100) cm, can assemble in "jellyfish belts" at a distance o f  
1-5 km offshore from the Israeli coast, especially in summer. M aximal 
density was estim ated at 25 individuals per m 3. For several weeks in the 
sum m er o f  1990, the coastal fishing was disrupted due to damage to nets 
and inability to sort the yield. Local m unicipalities reported a  decrease in 
beach fréquentation, due to the painful stings inflicted by the jellyfish. Nets
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strung along bathing beaches proved ineffective, since jellyfish fragments 
passed through (Spanier and Galil, 1991). In Cyprus, an introduced green 
alga o f  the genus Cladophora (perhaps C. patentiramosa) proliferated o ff 
the beaches, and its flotsam accumulated on the beaches themselves, 
hindering bathing (Demetropoulos and Hadjichristophorou, in R ibera and 
Boudouresque, 1995).

Possible m echanism s o f control

The com plete or partial eradication o f an introduced m arine species is 
certainly very difficult, i f  not impossible given the present state o f  our 
knowledge and techniques. In addition, there has been little research in this 
field. So, the introduction o f  a  species is to be considered as a  probably 
definitive act that we impose on future generations.

M igration across a  canal is probably the m ost difficult to  control, 
especially the Suez Canal which handles some 20% o f  the world maritime 
traffic. N othing has been done to study possible m echanisms capable o f 
slowing down the invasion o f  Red Sea species. The setting up o f a lock gate 
in the course o f  the canal should be considered. The possibility o f 
technically treating the lock water (chemical or other treatment) in order to 
reduce its biological load should be examined. The reactivation o f the saline 
barriers (Bitter Lakes) could also be studied, for example through the 
coupling with a désalinisation plant.

Conclusions

The Suez Canal has been com pared to a  thin capillary tube connecting two 
huge m arine basins (Halim, 1990). Although its role in the exchange o f 
water has been insignificant, it becam e the site o f an immense biological 
invasion from the Red Sea to the M editerranean.

M igration through the Suez Canal is an ongoing process, and there are 
no  signs that the influx is nearing a  plateau. M ost o f  Lessepsian m igrants are 
concentrated in the Eastern M editerranean basin (especially along the 
Levantine coast). The area, therefore, could be considered as a "Lessepsian 
biogeographical province". The fauna and flora, as well as the functional 
processes at the ecosystem level have already dramatically changed in this 
part o f  the M editerranean, even if  the magnitude and the consequences o f 
these changes have not been measured. No concentrated effort to follow  the 
deploym ent o f  this unique biogeographical phenomenon exists. New records
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o f  Lessepsian migrants are generally the result o f occasional observations 
(Por, 1989).

The rate o f m arine species introduction in m ost parts o f  the w orld’s 
oceans is rapidly increasing. W hat will happen if  the introduced species 
become the majority, overwhelm the indigenous species, and build new 
communities whose composition, structure and functioning we are incapable 
o f predicting? Carlton and Geller (1993) refer to this as "ecological 
roulette". Lessepsian migration and the south-eastern M editerranean could 
prefigure the fate o f other seas. It should be o f  interest to carefully study 
such a model and to try to slow or stop the invasion.
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