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MORPHOMETRIC AND MERISTIC CHARACTERISTICS OF A NEW RECORD 
OF BLUESPOT MULLET CRENIMUGIL SEHELI (PISCES: MUGILIDAE) IN 

EGYPTIAN MEDITERRANEAN WATERS 

Rasha Ali HENEISH & Samir Ibrahim RIZKALLA
National Institute of Oceanography and Fisheries, NIOF, Egypt

e-mail: raheneish@gmail.com 

ABSTRACT

A specimen of bluespot mullet Crenimugil seheli (Mugilidae) was recorded for the first time in Egyptian 
Mediterranean waters (off Edku Lake), caught by gill net fishing gear. Eighteen morphometric characters 
were applied for its identification. A comparison of morphometric characters of this species with ten other 
species of the Mugilidae family found in the Mediterranean Sea showed that every species has different 
diagnostic features characterising it. 

Key words: Crenimugil seheli, Mugilidae, diagnostic features, Egyptian Mediterranean waters 

CARATTERISTICHE MORFOMETRICHE E MERISTICHE DI UN NUOVO RITROVAMENTO 
DI CRENIMUGIL SEHELI (PISCES: MUGILIDAE) IN ACQUE MEDITERRANEE EGIZIANE

SINTESI

Un esemplare di cefalo Crenimugil seheli (Mugilidae) è stato trovato per la prima volta nelle acque 
egiziane del Mediterraneo (al largo del lago Edku), catturato con reti da posta. Diciotto caratteri morfometrici 
sono stati applicati per la sua identificazione. Un confronto dei caratteri morfometrici di questa specie con 
altre dieci della famiglia Mugilidae trovate nel Mar Mediterraneo, ha evidenziato i diversi tratti diagnostici 
che caratterizzano le singole specie. 

Parole chiave: Crenimugil seheli, Mugilidae, caratteristiche diagnostiche, acque mediterranee egiziane 
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INTRODUCTION

The family of Mugilidae (known as mullets or 
grey mullets) is widely distributed in tropical and 
coastal areas (Johnson & Gill, 1998). Mullets live 
mainly in marine and brackish waters, rarely in 
fresh water; many species have ecological and 
commercial importance due to their popularity in 
fish farming (Bray & Hoese, 2021). Species of the 
family Mugilidae are characterised by two separate 
dorsal fins, small triangular mouths, and absence of 
the lateral line (Johnson & Gill, 1998).

The family of Mugilidae consists of about 72 
species corresponding to 17 genera (Harrison 
& Senou, 1999; Nelson, 2006). Currently, ten 
species of Mugilidae inhabit the Mediterranean 
Sea, namely: Liza carinata Valenciennes, 1836; 
Chelon aurata Risso, 1810; Chelon ramada 
Risso, 1827; Chelon saliens Risso 1810; Mugil 
cephalus Linnaeus, 1758; Oedalechilus labeo 
Cuvier, 1829; Chelon labrosus Risso, 1827; Liza 
abu Heckel, 1843; Mugil siouy Basilewsky, 1855 
and Liza haematochelius Temminck & Schlegel, 
1845 (Thomson, 1997; Golani, 2000; Turan et 
al., 2004; Minos et al., 2009; Turan et al., 2011). 
Only Mugil cephalus has economic value in this 
area (Whitfield et al., 2012). 

Valamugil seheli or bluespot mullet is a synonym 
of Crenimugil seheli Forsskål, 1775 (Froese & Pauly, 
2021). This species is distributed from the Red Sea 
south to Transkei in South Africa (Smith & Smith, 
1986), east to the Hawaiian and Marquesan islands, 
north to southern Japan, south to New Caledonia 
and Norfolk Island (Francis, 1993) and Tuamotu 
Islands (Allen & Erdmann, 2012). Crenimugil seheli 
has recently migrated from the Red Sea to Egyptian 
Mediterranean waters (off Edku Lake).

The objective of the current research was to 
identify the characteristics (morphometric and 
meristic) of non-native Red Sea Mugilidae spe-
cies Crenimugil seheli in Egyptian Mediterranean 
waters and to corroborate this identification by 
comparing it with ten species of the same family 
in this area. 

MATERIAL AND METHODS

In May 2020 one specimen of Crenimugil se-
heli (Forsskål, 1775) was captured off Edku Lake 
in Egyptian Mediterranean waters (40º30’31” 
N, 65º30’30” E) by gillnet together with several 
pelagic species: Sardinella aurita, Sardinella ma-
derensis, Trachurus mediterraneus and Engraulis 
encrasicolus (Fig. 1). 

Fig. 1: Map of the sampling area (Off Edku Lake). 
Sl. 1: Zemljevid obravnavanega območja (v okolici jezera Edku).
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Measurements to the nearest millimetre (0.01 
cm) and meristic characters of the specimen are 
given according to Fischer & Bianchi (1984) and 
Froese & Pauly (2021). The following morphometric 
measurements are: total length (TL), forked length 
(FL), standard length (SL), pre-first dorsal (Pr. DI), 
post-first dorsal (Po. DI), pre-second dorsal (Pr. D2), 
post-second dorsal (Po. D2), pre-pectoral (Pr. P), 
pectoral length (P.L.), pre-ventral (Pr. V), pre-anal 
(Pr. A), post-anal (Po. A), body depth (B.D.), head 
length (HL), inter-orbital distance (I.O.), eye diam-
eter (E.D.), maxillary length (Max. L.) and mandible 
length (Man. L.) (Fig. 2). 

The morphometric index of each character is 
given as percentage of standard length. The I.O., 
E.D., Max. L and Man. L. are compared with head 

length (Tab. 1) according to the following formula: 
morphometric index = (morphometric measurement 
/standard length or head length) × 100.

The morphometric and meristic characters of the 
Mugilidae species were obtained from network data 
provided by (Ben-Tuvia, 1966; Fischer & Bianchi, 1984; 
Thomson, 1997; Harrison and Senou, 1999; Turan et 
al., 2004; Minos et al., 2009; Turan et al., 2011).

RESULTS

Description

The studied specimen of bluespot mullet had 
a cylindrical body (Fig. 2); the first dorsal fin had 
5 spines, the second dorsal fin had 8 rays, the 

Fig. 2: Various morphometric parameters of the Crenimugil seheli the specimen caught off Edku Lake.
Sl. 2: Razni morfometrični parametri, izmerjeni na primerku vrste Crenimugil seheli, ujetem blizu jezera Edku. 
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pectoral fin 15 rays, the ventral fin one spine and 
5 rays, while the anal fin had 3 spines followed 
by 9 rays.

The pre-first dorsal fin measured about 55% 
SL, and pectoral fin 16% SL. The second dorsal fin 
(65% SL) was situated on nearly the same vertical 
line with the anal fin (62% SL). The head wide 
and dorsally flattened, with a length of about 26% 
SL. Fatty adipose tissue around the eye. Thin lips, 
the lower one forming a double synphorial knob. 
Teeth fine and well-spaced. Pectoral fin large, end-
ing before the vertical line of the first dorsal fin 
origin and representing 85% H.L. Pectoral axillary 
scale about 38% of pectoral fin length (Fig. 3).

Body greenish blue on the back, silvery below. 
Upper lobe of the caudal fin dark blue. Upper 
rows of scales with dusky spots forming indistinct 

bands along the body. Dark blue spot dorsally at 
the origin of pectoral fin.

DISCUSSION

Biometric characters (morphometric measure-
ments and meristic counts) are a vital tool for fish 
identification (Heneish & Rizkalla, 2021). Our pre-
sent study concentrated on the use of these charac-
ters to identify and confirm the presence of C. seheli 
in Egyptian Mediterranean waters (off Edku Lake).

Rather than on morphological characters, previ-
ous studies on bluespot mullet focused on aspects 
such as food and feeding in Mangalore in Indian 
waters (Gangadhara, 1990); reproductive biology in 
farm-raised fish in the Suez Canal, Egypt (El-Halfawy, 
2004); reproductive biology of this species in Suda-

Tab. 1: Index range for the morphometric measurements of the Crenimugil seheli obtained off Edku Lake (Egypt).
Tab. 1: Razpon indeksa morfometričnih meritev za primerek vrste Crenimugil seheli, ujetem blizu jezera Edku. 

Morphometric 
characters

Morphometric 
measurements (cm)

Index range (Morphometric 
measurements/ SL or HL) 

TL 14.0      

FL 12.44    

SL 11.37    

Pr. D1 5.06 0.41/SL

Po. D1 6.88 0.55/SL

Pr. D2 8.06 0.65/SL

Po. D2 9.2 0.74/SL

Pr. P 2.03 0.16/SL

P. L. 2.74 0.22/SL

Pr. V. 4.13 0.33/SL

Pr. A. 7.77 0.62/SL

Po. A. 9.01 0.72/SL

B. D. 2.23 0.18/SL

HL 3.24 0.26/SL

E. D. 0.05 0.02/HL

IO. 0.74 0.27/HL

Max. L. 0.87 0.32/HL

Man. L. 0.92 0.34/HL

Meristic 
Characters

D1: V ; D2: 9; P:15; V: I+ 5 ; A: III+9

Total Weight (g) 15
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nese waters of the Red Sea (Mokhtar et al., 2015); 
fish farming in the Suez (Egypt), as this species is 
considered as one of the most suitable for fish farm-
ing (Khalil et al., 2016). Recently, Abu Almaaty et 
al. (2020) studied the genetic variation between four 
close Mugilidae species, including L. seheli, obtained 
from Port Said (Egyptian Mediterranean waters)

A comparison between the morphometric charac-
ters stated in the present study of C. seheli from Egyp-
tian Mediterranean waters off Edku Lake with those 
provided by Fischer & Bianchi (1984) for Valamugil 
seheli of the Indian Ocean indicates a close agreement 
in: head length, position of second dorsal fin, rays and 
fins, adipose eyelid, pectoral fin length, pectoral axil-
lary scale, and colour of the body. The two species 
have the same species identification (seheli), but differ 
in the genus, Crenimugil in the former and Valamugil 
in the latter according to Nelson (2006), who stated 
that C. seheli is a senior valid name among 26 non-
valid synonyms for Valamugil seheli. So, the correct 
name of the new species in Egyptian Mediterranean 
waters recorded off Edku Lake is C. seheli. 

Appendix 1 presents a comparison between the 
newly recorded species of C. seheli from the present 
study and ten species of the family Mugilidae in the 

Mediterranean Sea showing that every species has 
different diagnostic features characterising it. 

The recorded non-native Red Sea species C. 
seheli is often mistaken for Liza carinata, as they 
are difficult to be tell apart in the fish market. 
The keeled mullet L. carinata, locally known as 
“Sehlia,” has migrated from the Red Sea through 
the Suez Canal and colonised the Mediterranean 
Sea (El-Ganainy et al., 2014 and Mehanna et al., 
2019). As evidenced in Appendix 1, the two spe-
cies can be distinguished by certain characters: 
the head length in L. carinata is larger than in C. 
seheli; the position of the second dorsal fin nearly 
on the same vertical line with the anal fin in C. 
seheli, and situated behind it in L. carinata; in C. 
seheli the fatty adipose tissue forms a rim around 
the eye, whereas in L. carinata it almost covers 
the iris; pectoral axillary scale and rows of upper 
scales with dusty spots present in C. seheli, but not 
in L. carinata.  

In conclusion, the Red Sea C. seheli is a new 
non-native Mugil species in Egyptian Mediterranean 
Sea waters (off Edku Lake); more studies should 
be conducted to follow up on its distribution and 
fishery.

Fig. 3: Pectoral axillary scale of Crenimugil seheli.
Sl. 3: Prsna aksilarna luska pri vrsti Crenimugil seheli.
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Species / 
Caracters

Crenimugil 
seheli (pre-
sent study) 

Liza cari-
nata 

Mugil 
cephalus

Chelon 
aurata

Chelon 
ramada

Chelon 
saliens

Chelon 
labrosus

Oedalechi-
lus labeo 

Liza abu  
Mugil 
soiuy

Liza haema-
tocheilus

Head 
Length

26% SL 28- 30% SL Broad Broad
Short & 
flattened

 --- --- Broad Narrow
Pointed & 
flattened 
on top

Small head 
pointed & 
flattened 
dorsally

 (IO) and 
width of 
mouth

0.27% H. L.
Width equal 

width of 
mouth

More than 
width of 
mouth

Equal width 
of mouth

Equal width 
of mouth 

Equal width 
of mouth

Greater 
than mouth 

cleft

Equal 
mouth cleft

Flat with 
bulky scale

 --- ---

Second 
dorsal fin

On the 
same line 
with Anal 

fin 

Anterior 
quarter of 
anal fin

--- --- --- --- --- --- ---
Behind ver-
tical origin 
of anal fin 

---

Adipose 
eye lid

Form a rim 
around eye

Well-devel-
oped covers 

the iris

Well devel-
oped

Rudiment
Poorly 

developed
Poorly 

developed
Present Rudiment Absent

Cover 
small part 

of iris

A yellow 
iris and 

six pyloric 
caeca of ap-
proximately 
equal length

Pectoral fin
85% of 
H. L.

66- 69% of 
H. L.

--- --- --- --- --- ---

End at the 
same verti-
cal level of 
the dorsal 
fin begins  

Short less 
than 25% 

HL

Short pecto-
ral fin

Pectoral 
axillary 
scale 

38% of P. L. Absent Absent Absent Absent Absent --- ---
Less than 

1/3 fin 
length

Reaching 
half 

Absent

Upper lip   ---

 Thin, its 
height 

smaller than 
the diam-

eter of pupil 
& corner of 
the mouth 
to nearly 
below the 
front of the 

eye

Without 
papillae

Thin and 
less than 
eye diam-

eter

Thin and 
less than 
eye diam-

eter

Deep, equal 
1/2  eye di-
ameter with 
1-3 raw of 

papillary on 
lower lip

Deeper 
than eye di-
ameter and 
rudiment

thin obvi-
ous

without tu-
bercles and 

papillae
---

Maxilla 0.32% H. L. --- --- --- --- --- --- ---

Curved 
down at 
corner of 
mouth 

Curved 
down at 
corner of 
mouth 

---

Lower lip 0.34% H. L. --- --- --- --- --- --- ---

Large 
symphysial 

knod at 
front

---

Colour

Upper rows 
of scale 

have dusky 
spots. The 
upper lobe 
of caudal 

fin has dark 
blue tip

Black grey 
or blue

Dark 
longitudinal 
strips with 
dark axil-

lary blotch

Golden 
batch on 

operculum

Strips along 
scales rows. 
Black axil-

lary spots at 
Pectoral fin 

base

Back blue 
or grey 

Dark 
longitudinal 
raw along  
the body 

and no dark 
axillary 
blotch

Grey blue, 
longitudinal 

golden 
strips along 
body are 
present 

Dark-
ish color 
dorsally 

and lighter 
ventrally; 
blackish 
margin of 
dorsal and 
caudal fins 

Yellowish 
body grey  

Emarginated 
to slight 

forked cau-
dal fin and 

large scales, 
these scales 

and the 
head shape 
resemble a 

carb

Meristic 
characters

D1: V ; 
D2: 9; V: 
I+ 5; A: 

III+9;P:15

D1:IV; 
D2::1+7; 
A:III+7; V: 
1+5; P: 15

D1:IV; 
D2::1+8; 
A:III+8- 9; 

V: 1+5; 
P: 17

D1:IV; 
D2::1+8; 
A:III+8- 9; 

V: 1+5; 
P: 16

D1:IV; 
D2::1+7- 8; 
A:III+8- 9; 
V: 1+5; P: 

16- 17

D1:IV; 
D2::1+7; 
A:III+7- 8; 

V: 1+5; 
P: 16

D1:IV; 
D2::1+8; 

A:III+8-9; V: 
1+5 P: 17

 D1:IV; 
D2::1+8; 

A:III+8-10; 
V: 1+5 P: 

16- 17

D1:IV; 
D2::1+7- 8; 

A:III+8-; 
V: 1+5 P: 

11- 12 

D1:IV; 
D2::1+8; 
A:III+8-9; 
V: 1+5 P: 

16- 17

---

Appendix 1: Comparison between the Crenimugil seheli of the present study and other Mugilidae species in the 
Mediterranean Sea using morphometric and meristic characters.
Priloga 1: Primerjava morfometričnih in merističnih znakov, dobljenih za primerek vrste Crenimugil seheli v pri-
čujoči raziskavi z znaki drugih desetih vrst cipljev, ki se pojavljajo v Sredozemskem morju. 
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NOVI ZAPIS O POJAVLJANJU VRSTE CRENIMUGIL SEHELI (PISCES: MUGILIDAE) V 
EGIPTOVSKIH SREDOZEMSKIH VODAH IN NJENE MORFOMETRIČNE IN MERISTIČNE 

ZNAČILNOSTI

Rasha ALI HENEISH & Samir Ibrahim RIZKALLA
National Institute of Oceanography and Fisheries, NIOF, Egypt

e-mail: raheneish@gmail.com 

POVZETEK

Avtorja poročata o prvem zapisu o pojavljanju primerka vrste ciplja Crenimugil seheli (Mugilidae) v egip-
tovskih sredozemskih vodah (blizu jezera Edku), ujetega v zabodno mrežo. Primerek sta določila na podlagi 
18 merističnih znakov. Primerjava morfometričnih znakov te vrste z desetimi drugimi vrstami iz družine 
cipljev (Mugilidae), ki živijo v Sredozemlju, je pokazala, da vsako vrsto opredeljujejo različni diagnostični 
znaki. 

Ključne besede: Crenimugil seheli, Mugilidae, diagnostični znaki, egiptovske sredozemske vode 
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