
INTRODUCTION

Tetraodontidae, named ‘puffers’ for their capability of 
inflation by intake of water or air, are circumtropical, lit-
toral, medium-sized fish inhabiting the oceans worldwide 
(Shipp, 1974). They include 29 genera and 200 species, 
among which 10 species are found in the Mediterranean 
Sea (Froese & Pauly 2019).

Among the Tetraodontidae, the genus Sphoeroides is 
distinguished from other genera by a single lateral line 
on the side of the body, a truncated or rounded caudal fin 
(rarely slightly concave) and two nostrils easily visible on 
each side of the snout. Spines are most often present on 
the back and belly skin. This genus includes 22 species 
(Froese & Pauly 2019), two of which are reported in the 
Mediterranean as exotic species: S. marmoratus (Lowe, 
1838), the Guinean puffer, and S. pachygaster (Müller & 
Troschel, 1848), the blunthead puffer. Sphoeroides spen-
gleri (Bloch, 1785), originally reported by Reina-Hervás 
et al. (2004), is regarded as a misclassification of S. mar-
moratus (Zenetos et al. 2005). 

The blunthead puffer S. pachygaster is distributed 
circumglobally in tropical and temperate waters. It pres-
ents a widespread amphi-atlantic distribution. Along the 
western Atlantic coast, the species is reported from New 
England to southern Brazil (Golani et al. 2002). Along the 
eastern Atlantic coast, the species is reported from south 
of the Gibraltar Strait, off Morocco (Séret & Opic 1981), 

to the Gulf of Guinea (Blache et al. 1970, Shipp 1990), 
and probably to South Africa (Smith & Heemstra 1986). 
S. pachygaster is also reported from Irish waters (Wheel-
er & Van Oijen 1985), the Bay of Biscay (Quéro et al. 
1998), and Portugal (Albuquerque 1954-1956). Outside 
the Atlantic Ocean, the species is also reported from the 
Indian and the Pacific Ocean (Froese & Pauly 2019).

Most of the puffers are inshore fishes, but the blunt-
head puffer is a relatively benthopelagic deepwater spe-
cies, with a depth range of 50-480 m, or more usually 
50-250 m (Froese & Pauly 2019). To date, it is not known 
whether the Mediterranean S. pachygaster may be poi-
sonous, but it is well known that tetrodotoxin is found 
in fishes of the order Tetraodontiformes (Mosher et al. 
1964), and among these, the most toxic species belong to 
the genus Lagocephalus. However, no proof of poisonous 
flesh has been reported for the Mediterranean specimens 
of S. pachygaster (Streftaris & Zenetos 2006). In addi-
tion, most of the catches are discarded at sea (e.g. Rago-
nese & Morara 2012), thus reducing the risk of poisoning 
for humans. However, proper toxicological studies would 
be appropriate and investigations into the possible com-
mercial exploitation of Mediterranean populations would 
be welcome.

In the Mediterranean, S. pachygaster was reported 
for the first time in the Balearic Islands in 1979 (Oliver 
1981), followed by Moreno & Roca (1984) (Table III). 
It is considered as one of the 100 worst invasive species 
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(Streftaris & Zenetos 2006). The ’’core’’ of the Mediterra-
nean population seems to be located in the Strait of Sicily 
(Lipej et al. 2013).

This paper reports 10 new records of the blunthead 
pufferfish S. pachygaster along the Algerian and French 
Mediterranean coasts. We also provide an overview of 
its spatial distribution in the Mediterranean as a basis for 
reassessing its biogeography and discussing its spread 
dynamic.

MATERIALS AND METHODS

Between February 9th and April 14th 2014, five individu-
als of blunthead S. pachygaster were caught in five different 
localities along the Algerian coasts, from Mostaganem in the 
west (35°56’0”N, 0°5’0”E) to Collo in the east (37°0’23.4”N, 
6°33’39.24”E). Four specimens were caught by trawl net and 
one by gillnet (Table I). All were identified in accordance with 
Shipp (1990).

In France, in 1995 an individual was trawled off Saintes-
Marie-de-la-Mer (Quignard JP comm pers). In October 2006, 
two individuals (ca. 15 cm TL) were trawled to the south of La 
Ciotat (43°09’30”N, 5°36’40”E) at 100 m depth and identified 
as S. pachygaster by the head of the Monaco Museum Aquari-
um, Dr Pierre Gilles, but they were not preserved. On 9th May 
2014, one ca. 30 cm TL individual was fished by angling at night 
in shallow water in Antibes harbor (43°35’17”N, 7°07’37”E). 
The fishers were not able to identify the fish. So they took 
a picture of the fish and released it. The same individual was 
observed dying on the surface of the harbor the following day 
by a professional fisherman, who caught it. Finally, in October 
2017, one individual (32 cm TL, 550 g) was trawled to the south 
of La Ciotat at 100-110 m depth and identified by one of the 
authors (PF; Fig. 1C).

All the individuals caught from Algeria were weighed to the 
nearest gram and measured to the nearest millimeter. One of 
them (N° 3; Fig. 1A) was photographed, preserved in 5% form-
aldehyde and deposited in the Ichthyological collection of the 
National Centre for Research and Development of Fisheries and 
Aquaculture (CNRDPA) at Bou-Ismail (Algeria). Morphometric 
measurements and meristic counts were recorded on only three 
individuals (1, 3 and 5).

RESULTS

All the Algerian specimens 
had an inflatable body, a large 
and extremely blunt head, 
papillary lips, and heavy jaws 
forming a beak of two teeth 
in both upper and lower jaws, 
forming a dental plate with 
entire cutting edge. The skin 
is completely smooth and 

lacking scales, spines and body plates. The lateral line 
on both sides is convoluted. The dorsal fin is single and 
placed behind midpoint and opposite the similar-shaped 
anal fin. The pelvic fins are absent and the caudal fin is 
truncated. The eyes are large and oval with a flat interor-
bital space. The color is greyish on the dorsal surface with 
brownish spots, the belly whitish pale grey and the caudal 
and dorsal fins bases are dark. All morphometric mea-

Table I. – Characteristics of catches of Sphoeroides pachygaster carried out on Algerian coasts.
N° Locality Date Depth (m) TL (cm) TW (g) Fishing gear

01 Tipasa 09/02/2014 – 19.0 187 Gillnet

02 Bouharoune 23/02/2014 – 13.1 80 Trawl

03 Mostaganem 20/03/2014 – 19.7 185 Trawl

04 Al Aouana 19/03/2014 – 26.0 450 Trawl

05 Collo 14/04/2014 110 18.0 140 Trawl

Fig. 1. – Blunthead pufferfish Sphoeroides pachygaster caught 
in: (A) waters off Mostaganem bay (Algeria) on March 20th 
2014 (19.7 cm TL), (B) harbor of Antibes (France) on May 9th 
2014 (ca 30 cm TL), (C) waters off La Ciotat (France) on Octo-
ber 17th 2017 (32 cm TL).
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surements and meristic counts are summarized in Table 
II. According to the available photographs, the French 
individuals fished at Antibes in 2014 (Fig. 1B) and La 
Ciotat in 2017 (Fig. 1C) share the same morphological 
characteristics.

This morphology and color patterns fit the previous 
descriptions of S. pachygaster (e.g. Tortonese 1986, Jar-
das & Pallaoro 1996, Ragonese et al. 1997, Golani et 
al. 2002 Psomadakis et al. 2008, Giordano et al. 2012). 
The meristic counts (Table II) are consistent with values 
reported by other authors in the Mediterranean (Hemida 
et al. 2009, Cherif et al. 2010, Giordano et al. 2012, Lipej 
et al. 2013).

DISCUSSION

In Algeria, S. pachygaster was reported by Hemida 
et al. (2009) close to Annaba (an adult male, 33 cm TL, 
650 g TW). All the new individuals recorded here were 

caught to the west of Annaba and are the second con-
firmed set of sightings in Algeria (Table III). Along the 
French Mediterranean coast, S. pachygaster was previ-
ously reported on one single occasion in 1991 off Sète, 
in the Gulf of Lion (Quignard & Raibaut 1993). No other 
record has been reported apart from the four observations 
of 1995, 2006 and 2014.

In the Mediterranean, Lipej et al. (2013) listed 55 
records of S. pachygaster between 1979 and November 
2012. Since this review, S. pachygaster has been reported 
in Libya (Bazairi et al. 2013, Shakman et al. 2017), in 
Syria (first record; 4 individuals on 14 September 2012, 
Rahman et al. 2014), in Calabria, Italy (1 individual; 
Visentin & Borg 2014), in Malta (14 immature individu-
als in 3 years; Visentin & Borg, 2014), in Spain (one indi-
vidual fished, and photographed, off Alicante at 400 m 
depth on 1st August 2014; http://www.observadorsdel-
mar.cat/), in Tunisia (34 unpublished records of individu-
als collected since 2004; Enajjar et al. 2015), in Greece 
(one individual on 5 June 2015; Dailianis et al. 2016), in 
Egypt (3 individuals in May 2012, Farrag et al. 2016), in 
Turkey (1 individual on 13 April 2016, Akyol & Aydin 
2017) and in Lebanon (Gerovasileiou et al. 2017) (Table 
III). In their review of non-indigenous species of Calabria, 
Sperone et al. (2015) consider that S. pachygaster is now 
established.

Although the possibility of a Lessepsian migration 
cannot be excluded, given the circumglobal distribution 
of the species (Froese & Pauly 2019), this hypothesis 
should be taken with caution. A Lessepsian migration, 
if one occurred, was probably unsuccessful, given the 
wide discrepancy in sightings of the puffer fish between 
the western and eastern Mediterranean basins (Dulčić 
2002, Lipej et al. 2013, see also Table III). In addition, no 
record existed for the eastern Mediterranean until 1991 
(Golani 1996), whereas this species has been recorded 
from 1979 in the Balearic Islands (Oliver 1981). An alter-
native was proposed by Relini & Orsi-Relini (1995), who 
speculated on the possibility of a much earlier presence of 
the species within the Mediterranean on the basis of very 
old ichthyological illustrations by Salvianus (1558). The 
depicted fish, from the Nile Delta, might be identified as 
the blunthead pufferfish. These two hypotheses are no 
longer considered.

There is a general agreement that S. pachygaster 
entered the Mediterranean through the Gibraltar Strait 
(e.g. Vacchi & Cau 1986, Quignard & Tomasini 2000, 
Ben Rais Lasram et al. 2008, Psomadakis et al. 2008). 
This Herculean hypothesis is supported by the first record 
in 1979 of the species in the western Mediterranean (Oli-
ver 1981, see Lipej et al. 2013) and the homogeneity of 
morphometric and meristic data between Atlantic and 
Mediterranean specimens (Vacchi & Cau 1986). Avail-
able information, including the recent work of Lipej et 
al. (2013) using the centroids of spatial distribution and 
their variance, tends to confirm the general consensus 

Table II. – Morphometric measurements, meristic counts and 
weights carried out on three individuals of Sphoeroides pachy-
gaster caught in Algerian waters (% TL values are in brackets).
Specimens 1 3 5

Metric measurements (mm)

Total length 19.0 19.7 18.0

Standard length 16.5 (86.8) 16.5 (83.7) 14.5 (80.5)

Fork length – – 16.8 (93,3)

Head length 6.0 (31.5) 6.5 (32.9) 5.8 (32.2)

Orbit height 0.8 (4.2) 0.9 (4.5) 0.6 (3.3)

Orbit width 1.4 (7.3) 1.3 (6.5) 1.2 (6.6)

Interorbital space 2.2 (11.5) 2.5 (12.6) 2.5 (13.8)

Preorbital length 3.0 (15.7) 3.1(15,7) 2.4 (13.3)

Postorbital length 4.1 (21.5) 4.5 (22.8) 6.6 (36.6)

Internarinal space 1.3 (6.8) 1.9 (9.6) 1.2 (6.6)

Width of gill opening 2.2 (11.5) 1.6 (8.1) –

Prepectoral length 6.5 (34.2) 7.0 (35.5) 5.3 (35.3)

Predorsal length 12.0 (63.1) 12.5 (63.4) –

Preanal length 13.0 (68.4) 13.7 (69.5) 11.1 (61.6)

Anus-anal fin 1.0 (5.2) 0.7 (3.5) 0.3 (1.6)

Dorsal fin length 1.9 (10) 1.4 (7.1) 1.2 (6.6)

Dorsal fin base length 0.7 (3.6) 0.8 (4.0) 0.4 (2.2)

Anal fin length 1.7 (8.9) 1.1 (5.5) 1.7 (9.4)

Anal fin base length 0.9 (4,7) 0.4 (2.0) 0.6 (3.3)

Pectoral fin length 1.7 (8.9) 2.0 (10.1) 2.7 (15.0)

Width of pedunculum 1.0 (5.2) 1.0 (5.0) 0.7 (3.8)

Meristic counts

Dorsal finrays 7 7 8

Anal finrays 9 8 8

Pectoral finrays 13 14 14

Weight (g)

187 185 140



58	 M. H. KARA, K. MEZALI, M. KACHER, M. ETSOURI, L. CHAOUI, P. FRANCOUR 

Vie Milieu, 2020, 70 (1)

Ta
bl

e 
II

I. 
– 

Sy
nt

he
si

s o
f t

he
 b

lu
nt

he
ad

 p
uf

fe
rf

is
h 

Sp
ho

er
oi

de
s p

ac
hy

ga
st

er
 re

co
rd

s i
n 

th
e 

Ea
st

er
n 

A
tla

nt
ic

 a
nd

 th
e 

M
ed

ite
rr

an
ea

n.
Lo

ca
lit

y
C

ou
nt

ry
R

eg
io

n
M

on
th

Ye
ar

n
TL

 (m
m

)
W

 (g
)

Z
 (m

)
S

ou
rc

e

N
or

th
-e

as
te

rn
 A

tla
nt

ic

E
st

ua
ry

 o
f t

he
 r

iv
er

 T
ag

o
P

or
AT

L
06

19
31

1
22

5
G

on
ça

lv
es

, 1
94

1

N
az

ar
é

P
or

AT
L

05
19

78
1

12
5

16
0

C
al

vá
rio

 e
t 

al
. 1

98
0

S
in

tr
a,

 3
4 

N
m

 N
W

 o
f C

ap
 R

oc
a

P
or

AT
L

06
19

79
1

21
8

20
0

C
al

vá
rio

 e
t 

al
. 1

98
0

R
ib

ad
es

el
la

E
sp

AT
L

02
19

80
1

22
5

20
0

O
rt

ea
 e

t 
al

. 1
98

1

B
ay

 d
e 

D
on

eg
al

Ire
AT

L
01

19
84

1
15

7
12

5
W

he
el

er
 &

 v
an

 O
ije

n 
19

85

P
ly

m
ou

th
G

B
AT

L
02

19
87

1
na

la
nd

ed
Q

ui
gl

ey
&

 F
la

nn
er

y 
19

92

N
or

th
er

n 
S

p
ai

n
E

sp
AT

L
11

19
88

1
28

0
26

5
Q

ué
ro

 e
t 

al
. 1

99
7

su
d

 G
as

co
gn

e
E

sp
AT

L
12

19
88

1
34

0
Q

ué
ro

 e
t 

al
. 1

99
7

Lo
rie

nt
Fr

a
AT

L
05

19
89

1
34

0
Q

ué
ro

 e
t 

al
. 1

99
7

La
 R

oc
he

lle
Fr

a
AT

L
05

19
89

1
26

5
Q

ué
ro

 e
t 

al
. 1

99
7

S
 Ir

el
an

d
Ire

AT
L

08
19

89
1

30
0

Q
ui

gl
ey

 2
00

2

D
in

gl
e 

B
ay

 S
W

 Ir
el

an
d

Ire
AT

L
10

19
89

1
34

5
10

15
Q

ui
gl

ey
 2

00
2

S
W

 Ir
el

an
d

W
 F

as
tn

et
 R

oc
k

Ire
AT

L
10

19
90

1
37

0
14

25
16

0
Q

ui
gl

ey
 2

00
2

S
W

 Ir
el

an
d

Ire
AT

L
01

20
02

1
na

Q
ui

gl
ey

 2
00

2

M
ed

ite
rr

an
ea

n

C
al

a 
R

at
ja

d
a,

 M
al

lo
rc

a
E

sp
w

01
19

79
1

29
5

80
O

liv
er

 1
98

1

C
al

a 
R

at
ja

d
a,

 M
al

lo
rc

a
E

sp
w

04
19

83
1

32
2

72
M

or
en

o 
&

 R
oc

a 
19

84

C
om

ar
ca

 d
el

 G
ar

ra
f, 

C
at

al
un

ya
E

sp
w

19
84

1
14

0
10

0-
20

0
C

er
ro

 &
 P

or
ta

s 
19

84
 (i

n 
Li

p
ej

 e
t 

al
. 2

01
3)

S
ic

ili
an

 C
ha

nn
el

, P
an

te
lle

ria
 b

an
k

Ita
w

19
85

2
13

7-
31

8
13

0
Va

cc
hi

 &
 C

au
 1

98
5

S
an

 R
em

o
Ita

w
19

85
1

30
2

20
0

B
ar

le
tt

a 
&

 T
or

ch
io

 1
98

6 
(in

 L
ip

ej
 e

t 
al

. 2
01

3)

S
W

 S
p

ai
n 

A
lm

er
ia

E
sp

w
19

86
2

na
C

re
sp

o 
et

 a
l. 

19
86

G
ib

ra
lta

r, 
C

eu
ta

E
sp

w
19

86
1

na
C

re
sp

o 
et

 a
l. 

19
86

G
ul

f o
f C

ag
lia

ri,
 S

ar
d

in
ia

Ita
w

19
86

5
18

1-
36

1
40

; 7
0;

 1
70

Va
cc

hi
 &

 C
au

 1
98

6

G
ul

f o
f T

ig
ul

lio
 (P

or
to

fin
o)

Ita
w

19
87

-1
98

8
2

11
5 

an
d

 3
00

60
-9

0
Fi

or
en

tin
o 

&
 Z

am
b

on
i 1

99
0 

(in
 L

ip
ej

 e
t 

al
. 2

01
3)

N
W

 S
ic

ili
a

Ita
w

07
19

88
1

24
7

16
0

A
rc

ul
eo

 e
t 

al
. 1

99
4

G
ul

f o
f G

ab
es

Tu
n

c
01

19
90

1
na

B
ra

d
ai

 e
t 

al
. 2

00
4

S
ic

ili
an

 C
ha

nn
el

Ita
c

19
90

-1
99

2
m

an
y

10
0-

40
0

50
-2

50
R

ag
on

es
e 

et
 a

l. 
19

92

S
tr

ai
t 

of
 S

ic
ily

Ita
w

19
90

-1
99

4
40

3
83

-4
05

26
.4

-1
97

4.
0

80
 -

 4
00

R
ag

on
es

e 
et

 a
l. 

19
97

of
f S

èt
e

Fr
a

w
19

91
1

11
5

80
-1

00
Q

ui
gn

ar
d

 &
 R

ai
b

au
t 

19
93

A
sh

d
od

Is
r

e
05

19
91

2
14

0;
 1

83
25

0
G

ol
an

i 1
99

6

A
m

en
d

ol
ar

a,
 G

ul
f o

f T
ar

an
to

Ita
c

04
19

91
1

13
5

13
0

Tu
rs

i e
t 

al
. 1

99
2

G
ul

f o
f G

ab
es

Tu
n

c
03

19
92

3
28

4
B

ra
d

ai
 e

t 
al

. 1
99

3

S
uš

ac
 Is

la
nd

C
ro

a
03

-0
4

19
92

5
10

1;
 1

20
12

0
Ja

rd
as

 &
 P

al
la

or
o 

19
96



	 BIOGEOGRAPHY OF SPHOEROIDES PACHYGASTER IN THE MEDITERRANEAN	 59

Vie Milieu, 2020, 70 (1)

Lo
ca

lit
y

C
ou

nt
ry

R
eg

io
n

M
on

th
Ye

ar
n

TL
 (m

m
)

W
 (g

)
Z

 (m
)

S
ou

rc
e

N
et

an
ya

Is
r

e
06

19
92

1
17

5
36

0
G

ol
an

i 1
99

6

G
ul

f o
f G

ab
es

Tu
n

c
07

19
92

1
41

0
17

25
fis

h 
au

ct
io

n
B

ra
d

ai
 e

t 
al

. 1
99

3

is
le

t 
G

la
va

t
C

ro
a

08
19

92
3

14
7

12
0

Ja
rd

as
 &

 P
al

la
or

o 
19

96

B
lit

ve
ni

ca
C

ro
a

11
19

92
1

21
3

13
0-

15
0

Ja
rd

as
 &

 P
al

la
or

o 
19

96

R
ho

d
es

 is
la

nd
s 

(L
in

d
os

)
G

re
e

11
19

92
5

22
4-

34
5

65
Z

ac
ha

rio
u-

M
am

al
lin

ga
 &

 C
or

si
ni

 1
99

4

so
ut

h 
A

d
ria

tic
 s

ea
Ita

a
19

92
m

an
y

na
30

-1
30

B
el

lo
 1

99
3

M
ol

a 
d

i B
ar

i
Ita

a
19

92
-1

99
3

5
95

-2
28

80
-1

20
B

el
lo

 1
99

3

A
lb

an
ia

A
lb

a
03

19
93

1
ca

. 1
00

85
B

el
lo

 1
99

3

R
ho

d
es

 is
la

nd
s 

(L
in

d
os

)
G

re
e

03
19

93
10

na
Z

ac
ha

rio
u-

M
am

al
lin

ga
 &

 C
or

si
ni

 1
99

4

M
is

ra
ta

Li
b

e
06

19
93

01
32

.5
 S

L
60

-8
0

S
ha

km
an

 e
t 

al
. 2

01
7

Io
ni

an
 S

ea
Ita

c
19

93
-1

99
6

m
an

y
13

0-
40

0
M

at
ar

re
se

 e
t 

al
. 1

99
6

M
al

ta
M

al
c

19
94

x
na

S
ci

b
er

ra
s 

&
 S

ch
em

b
ri 

20
07

of
f S

ai
nt

es
-M

ar
ie

s-
d

e-
la

-M
er

Fr
a

w
07

19
95

1
th

is
 w

or
k

G
ul

f o
f G

ab
es

Tu
n

c
03

19
96

1
na

B
ra

d
ai

 e
t 

al
. 2

00
4

E
lb

a
Ita

w
08

19
96

1
15

3
80

B
ed

in
i 1

99
8

ca
p

e 
K

am
en

ja
k,

 Is
tr

a
C

ro
a

11
19

98
1

12
5

45
D

ul
ci

c 
20

02

S
ar

os
 b

ay
Tu

r
e

10
19

99
1

16
7

18
0

E
ry

ilm
az

 e
t 

al
. 2

00
3

S
er

ifo
s 

Is
la

nd
G

re
e

20
00

1
16

4
Z

en
et

os
 e

t 
al

. 2
00

7

Io
ni

an
 S

ea
 (M

eg
an

is
si

 Is
la

nd
 a

nd
 L

ef
ka

s 
Is

la
nd

)
G

re
e

20
00

-2
00

5
16

29
7-

39
8

Z
en

et
os

 e
t 

al
. 2

00
7

B
oz

ca
ad

a 
Is

la
nd

Tu
r

e
05

20
01

1
39

5
12

5
E

ry
ilm

az
 e

t 
al

. 2
00

3

S
E

 S
ik

in
os

G
re

e
08

20
03

1
80

0
10

3
P

er
is

te
ra

ki
 e

t 
al

. 2
00

6

S
ou

th
 T

un
is

ia
Tu

n
c

03
20

04
3

34
7-

40
1

99
7-

16
24

E
na

jja
r 

et
 a

l. 
20

15

A
nz

io
Ita

w
05

20
04

1
13

7
65

36
0

P
so

m
ad

ak
is

 e
t 

al
. 2

00
8

S
ou

th
 T

un
is

ia
Tu

n
c

03
20

05
1

29
4

15
37

E
na

jja
r 

et
 a

l. 
20

15

S
ou

th
 T

un
is

ia
Tu

n
c

04
20

05
1

47
3

22
76

E
na

jja
r 

et
 a

l. 
20

15

S
E

 S
er

ifo
s

G
re

e
06

20
05

1
21

00
15

6
P

er
is

te
ra

ki
 e

t 
al

. 2
00

6

S
E

 S
ik

in
os

G
re

e
06

20
05

2
10

30
10

5
P

er
is

te
ra

ki
 e

t 
al

. 2
00

6

E
lb

a
Ita

w
08

20
05

1
12

5
66

.4
 

Li
ga

s 
et

 a
l. 

20
06

, 2
00

7

S
er

ifo
s

G
re

e
10

20
05

2
29

7 
an

d
 4

36
Z

en
et

os
 e

t 
al

. 2
00

7

C
yp

ru
s

C
yp

e
20

05
1

na
K

at
sa

ne
va

ki
s 

et
 a

l. 
20

09

S
W

 L
er

os
G

re
e

07
20

06
1

11
0

17
0

P
er

is
te

ra
ki

 e
t 

al
. 2

00
6

S
W

 A
st

yp
al

ai
a

G
re

e
07

20
06

1
50

0
14

0
P

er
is

te
ra

ki
 e

t 
al

. 2
00

6

La
 C

io
ta

t
Fr

a
w

10
20

06
2

ca
. 1

50
10

0
th

is
 w

or
k

Tu
ni

si
a 

(s
ou

th
 a

nd
 n

or
th

)
Tu

n
c

01
20

07
6

31
8-

47
5

81
5-

22
05

E
na

jja
r 

et
 a

l. 
20

15

Ta
bl

e 
II

I. 
– 

C
on

tin
ue

d.



60	 M. H. KARA, K. MEZALI, M. KACHER, M. ETSOURI, L. CHAOUI, P. FRANCOUR 

Vie Milieu, 2020, 70 (1)

Lo
ca

lit
y

C
ou

nt
ry

R
eg

io
n

M
on

th
Ye

ar
n

TL
 (m

m
)

W
 (g

)
Z

 (m
)

S
ou

rc
e

S
ou

th
 T

un
is

ia
Tu

n
c

03
20

07
6

29
5-

43
5

61
5-

20
55

E
na

jja
r 

et
 a

l. 
20

15

of
f B

ud
va

M
tg

a
01

20
08

1
45

0
14

60
80

Jo
ks

im
ov

ic
 e

t 
al

. 2
00

9

S
ou

th
 T

un
is

ia
Tu

n
c

02
20

08
1

45
6

17
35

E
na

jja
r 

et
 a

l. 
20

15

S
ou

th
 T

un
is

ia
Tu

n
c

04
20

08
1

44
0

19
50

E
na

jja
r 

et
 a

l. 
20

15

A
nn

ab
a

A
lg

w
11

20
08

1
33

0
15

0
H

em
id

a 
et

 a
l. 

20
09

Ty
rr

he
ni

an
 s

ea
Ita

w
20

08
-2

00
9

1
na

36
0

G
ue

rr
ie

ro
 e

t 
al

. 2
01

0

G
ul

f o
f H

am
m

am
et

Tu
n

c
20

09
2

10
1 

an
d

 9
5

47
.9

 a
nd

 4
1.

9
50

C
hé

rif
 e

t 
al

. 2
01

0

S
ou

th
 T

un
is

ia
Tu

n
c

02
20

09
4

28
0-

49
0

46
5-

17
60

E
na

jja
r 

et
 a

l. 
20

15

K
ar

at
as

as
 c

oa
st

, I
sk

en
d

er
un

 B
ay

Tu
r

e
10

20
10

1
45

0
30

5
E

le
ft

he
rio

u 
et

 a
l. 

20
11

S
am

an
d

ag
, I

sk
en

d
er

un
 B

ay
Tu

r
e

10
20

10
1

18
7

20
0

E
le

ft
he

rio
u 

et
 a

l. 
20

11

Fa
lc

on
ar

a 
A

lb
an

es
e,

 C
al

ab
ria

Ita
w

02
20

12
1

na
V

is
en

tin
 &

 B
or

g 
20

14

S
tr

ai
t 

of
 M

es
si

na
Ita

w
03

20
12

1
28

0
46

1.
5

G
io

rd
an

o 
et

 a
l. 

20
12

O
ff 

A
le

xa
nd

ria
E

gy
e

05
20

12
3

11
4-

16
9

>
 1

50
Fa

rr
ag

 e
t 

al
. 2

01
6

P
ira

n
S

lo
a

11
20

12
1

34
8

22
Li

p
ej

 e
t 

al
. 2

01
3

M
al

ta
M

al
c

20
12

-2
01

4
14

im
m

at
ur

es
V

is
en

tin
 &

 B
or

g 
20

14

Ti
p

as
a

A
lg

w
02

20
14

1
19

0
18

7
th

is
 w

or
k

B
ou

ha
ro

un
e

A
lg

w
02

20
14

1
13

1
80

th
is

 w
or

k

S
ou

th
 T

un
is

ia
Tu

n
c

02
20

14
11

35
3-

54
0

69
7-

26
40

E
na

jja
r 

et
 a

l. 
20

15

M
os

ta
ga

ne
m

A
lg

w
03

20
14

1
19

7
18

5
th

is
 w

or
k

A
l A

ou
an

a
A

lg
w

03
20

14
1

26
0

45
0

th
is

 w
or

k

C
ol

lo
A

lg
w

04
20

14
1

18
0

14
0

th
is

 w
or

k

A
nt

ib
es

 h
ar

b
or

Fr
a

w
05

20
14

1
ca

 3
00

su
rf

ac
e

th
is

 w
or

k

N
or

th
 T

un
is

ia
Tu

n
c

05
20

14
1

18
0

14
6

E
na

jja
r 

et
 a

l. 
20

15

A
lic

an
te

S
p

a
w

08
20

14
1

na
40

0
ht

tp
:/

/w
w

w
.o

b
se

rv
ad

or
sd

el
m

ar
.c

at
/

La
ta

ki
a

S
yr

e
09

20
14

4
31

2-
46

6
13

55
-1

85
0

25
0

R
ah

m
an

 e
t 

al
. 2

01
4

S
ar

on
ik

os
 G

ul
f

G
re

e
06

20
15

1
50

9
25

23
25

0
D

ai
lia

ni
s 

et
 a

l. 
20

16

B
ay

 o
f I

zm
ir

Tu
r

e
04

20
16

1
19

2
18

3
80

A
ky

ol
 &

 A
yd

in
 2

01
7

A
b

d
eh

Le
b

E
4

20
17

3
34

.4
-4

1.
7

G
er

ov
as

ile
io

u 
et

 a
l. 

20
17

La
 C

io
ta

t
Fr

a
w

10
20

17
1

32
0

55
0

10
0-

11
0

th
is

 w
or

k

Ta
bl

e 
II

I. 
– 

C
on

tin
ue

d.



	 BIOGEOGRAPHY OF SPHOEROIDES PACHYGASTER IN THE MEDITERRANEAN	 61

Vie Milieu, 2020, 70 (1)

which considers the puffer fish as a recent Herculean spe-
cies, This fish is undergoing a rapid eastward spread (e.g. 
Ragonese et al. 1992, Lipej et al. 2013), as confirmed by 
the published records of S. pachygaster in Greece, Tuni-
sia, Libya, Syria, Egypt and Lebanon since the survey of 
Lipej et al. (2013).

The new records in Algeria (5 at different locations in 
2014) and along the French Mediterranean coast (one in 
1995, three at the same location in 2006 and 2017, and a 
third one at another location in 2014) are not consistent 
with this eastward migration. Today, the Sicily Strait is 
considered as a central core where the vast majority of 
all sightings were recorded during the last 20 years (e.g. 
Ragonese et al. 1997, Ragonese & Morara 2012, Schiber-
ras & Schembri 2006, Enajjar et al. 2015), and from which 
the population has spread in different directions, eastward 
but also towards the northeast of the western basin (Lipej 
et al. 2013). The observations in France of 2006, 2014, 
and 2017 could be explained by this expansion towards 
the Ligurian Sea from this core area. On the other hand, 
the presence of this species on the southwestern coast of 
the Mediterranean presupposes a different dynamic which 
consists of an entry via the Strait of Gibraltar of new indi-
viduals from the Atlantic. 

Most of the Atlantic species that pass through the Strait 
of Gibraltar are transported by the incoming stream along 
the North African coast (e.g. Otero et al. 2013). The regu-
lar warming of the Atlantic Ocean and the influx of Atlan-
tic waters in the Mediterranean would tend to lower the 
physical and chemical gradient between the eastern region 
of the Atlantic Ocean and the southern Mediterranean 
(Ben Rais Lasram et al. 2008). The spread of Herculean 
species can be permanent or recurrent and related to cli-
matic or oceanographic oscillations. Francour & Mouine 
(2008) showed that the spread of Kyphosus sectatrix into 
the Mediterranean showed two different phases of migra-
tion into the Mediterranean: an earlier one (records from 
1847 to 1903) and a more recent one (records since 1996), 
with no mention of captures between 1904 and 1996. 
Consequently, the recent observations along the western 
and central Algerian coast could be related to a new phase 
of the spread of Atlantic individuals of S. pachygaster 
transported by the influx of Atlantic waters. However, a 
migration from the Sicily Strait hotspot, where the spe-
cies is well-established (Cherif et al. 2010, Enajjar et al. 
2015), cannot be totally ruled out. The same hypothesis 
was proposed for the Lessepsian pufferfish Lagocephalus 
sceleratus (Kara et al. 2015) and for the individual of 
S. pachygaster trawled along the Eastern coast of Alge-
ria on November 2008 (Hemida et al. 2009). Like many 
tetraodontid fishes, S. pachygaster is probably not a pow-
erful swimmer, so, its westward spread against the main 
current was probably very slow and irregular.

The spread of S. pachygaster in the Mediterranean has 
therefore occurred from the Atlantic through the Strait 
of Gibraltar over the last 40 years. However, the large 

number of S. pachygaster trawled between 1990-1994 in 
the Strait of Sicily (Ragonese et al. 1997) suggests that 
it probably arrived in the Sicilian Strait prior to the date 
of the first record in the Mediterranean by Oliver (1981) 
in the Balearic Islands (Ragonese et al. 1992, Orsi Relini 
2009). Although it cannot be ruled out that this species 
survived for a while in the Mediterranean (Salvianus, 
1558, Relini & Orsi Relini 1995), the absence of sight-
ings from the 16th century until the 1980s makes plausible 
an Atlantic origin with at least recurrent invasions, related 
to climatic oscillations (Orsi Relini 2009).

This synopsis of S. pachygaster sightings in the Medi-
terranean gives grounds for the hypothesis of successive 
entries and a progressive colonization from the core zone. 
However, only fairly extensive genetic studies would 
make it possible to clarify the successive routes of entry 
and spread in the Mediterranean. It is therefore imperative 
to carry out a study of the genetic structure of this species 
in the Mediterranean and in the near Atlantic in order to 
seek a pattern of regional separation, evidence of multiple 
introductions or traces of founder events (Azzurro et al. 
2006, Rius et al. 2015).
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