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A confirmed record of the European catfish Silurus glanis L., 1758
(Actinopterygii: Siluriformes: Siluridae) from the southern marshes

of Iraq, with a new anatomical set of characters to separate
S. glanis and S. triostegus

LartH A. JAWAD, JASsiIM ABED, ZAHRA MOHSEN & MUHAMMED AL-JANABI

Abstract

Investigations conducted in the southern Iraq freshwater systems allowed the authors to collect the European
catfish, Silurus glanis L., 1758. These are the first confirmed records of S. glanis from the freshwater systems in
Lower Mesopotamia, based on 13 adult specimens, each 325-525 mm in total length. Furthermore, a new set of ana-
tomical characters of S. glanis and S. triostegus from Chibayish marsh area, south of Iraq, was examined to reveal
similarities and differences between the two Silurus species. In addition to the traditional separation of the two spe-
cies of Silurus by number of barbels, these two species can now be recognised based on a new set of morphologi-
cal and osteological features.

Keywords: Asian catfish, Iraq, marshes, osteology, morphology, anatomy

Zusammenfassung

Untersuchungen in siidirakischen FlieBgewidssern fithrten zu Aufsammlungen des Europdischen Welses,
Silurus glanis L., 1758. Dies sind die ersten bestétigten Nachweise von S. glanis aus FlieBgewissern im Unteren
Mesopotamien, basierend auf 13 adulten Exemplaren, mit Korperldngen von 325-525 mm. Weiterhin wurde ein
neues Set anatomischer Merkmale bei S. glanis and S. triostegus aus der Chibayish Region, Siidirak, untersucht, um
Ahnlichkeiten und Unterschiede zwischen den beiden Welsarten aufzudecken. Zusitzlich zur traditionellen Tren-
nung der beiden Arten mittels der Anzahl an Barteln konnen beide Arten nun anhand eines neuen Sets an morpho-
logischen und osteologischen Merkmalen unterschieden werden.
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1 Introduction

Members of the family Siluridae are freshwater cat-
fishes that are distributed in Europe and Asia. They can be
diagnosed by the lack of adipose fin and dorsal spine and
the presence of a very long anal fin (KoTELLAT & FREYHOF
2007). Among the several genera belonging to this fam-
ily is the well-known genus Silurus. It contains about
19 nominal species that are broadly distributed through-
out Eurasia (koBAYAKAWA 1989, TELCEAN & Cupsa 2009).

Up to now the genus Silurus in Iraq has been repre-
sented by one species, Silurus triostegus Heckel 1843,
which is widely distributed in inland waters throughout
the country (Coap 2010, JawaD & AL-JANABI 2016, JawaD et
al. 2017). It has also been found in other parts of the Tigris

and Euphrates drainages (Kuru 1979, UNLU & BozKURT
1996, Coap & Hovcik 2000).

With its large size, the European catfish, Silurus gla-
nis, is considered the largest freshwater fish species in the
world (Arp et al. 2011). This species is found to be a good
contestant in fish farms as a supplementary species, which
will bring revenue more quickly than other fish species
like sturgeons (MuscaLu et al. 2010).

S. glanis and S. triostegus have shown morphologi-
cal similarities that might cause a degree of uncertainty
in the identification between these two species. There-
fore, several morphological studies have been conducted
on comparing S. glanis with other silurid species (Haic
1952, Cerny 1988, KoBavakawa 1989, Coap & HoLrcik
2000). Additionally, external morphological characters of
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86 INTEGRATIVE SYSTEMATICS

S. triostegus have been repeatedly investigated (HECKEL
1843, KoBayakawa 1989, UNLU & BozkurT 1996, Coap &
Horcik 2000). All the results of studies on both species of
Silurus have revealed that there are morphological varia-
tions due to different environments.

Recently, UNLU et al. (2012) published on the anatomi-
cal differences between S. glanis and S. triostegus in order
to provide differentiating characters for the identification
of these two species. In the present study, the work of
UnLU et al. (2012) has been used as a base method to sepa-
rate these two species.

It has been previously documented that the European
catfish S. glanis is not present in the inland waters of Iraq
(Coap 2014, Froese & Paury 2020), but, anecdotal reports
of S. glanis in an unspecified locality in Iraq exist. Until
the present study no specimens of S. glanis have been sci-
entifically documented from the freshwater systems of
Iraq (CiepiELEWSKI et al. 2001, Coap 2010).

Volume 3

The aim of the present study is: (1) to describe speci-
mens of S. glanis collected from the southern marshes of
Iraq; (2) to document and confirm the presence of a sus-
tainable population of the European catfish in these inland
freshwater habitats, and (3) to provide an additional set of
anatomical characters to separate the two species of the
genus Silurus, S. glanis and S. triostegus.
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Figure 1. General view of the Chibayish marsh near Al- Fuhud Village, Thiqar, Iraq. Courtesy of Hussein Raqi, Iraq.
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Figure 2. Length-Weight relationship of Silurus glanis collected from Chibayish marsh, south of Iraq.

2 Material and methods

A total of 14 adult specimens of S. glanis, ranging from 325
to 525 mm in total length (TL), were collected during the period
July — August 2018. The specimens were captured from the
Chibayish marsh located 10 Km northwest of Basrah City, 47°05
00.9" E, 30°5824.4" N, using cast nets (Fig. 1). All the avail-
able specimens were immediately examined, photographed,
and identified according to UNLU et al. (2012) and Coap (2014).
A total of 37 specimens of the Asian catfish S. triostegus, rang-
ing from 200 to 500 mm in total length (TL), were collected
from the same area for comparison. Morphometric and meristic
characters were taken following UNLU et al. (2012) and measure-
ments recorded to the nearest millimetre (mm) using a digital
calliper (see Table 1). Skulls, cheek bones and pectoral fin spines
of both species were prepared after boiling the fish specimens.
The specimens of S. glanis were deposited in the fish collection
of the Department of Fisheries and Marine Resources, College
of Agriculture, University of Basrah, Basrah, Iraq. Taxonomic
status of the species follows Fricke (2020). The mean values cal-
culated for each morphological parameter were evaluated using
STUDENT’s t-tests and a significance level of 95% probability.
The length-weight relationship for specimens of S. glanis was
presented as W = a TLb, and also transformed into its logarith-
mic expression: log W = log (a) + b log (TL) to assess other
potential values (SPARRE et al. 1989, Froese 2006). The coeffi-
cient of determination (R?) was used as an indicator of the qual-
ity of the linear regression (SCHERRER 1984). The values of Kn
were estimated adapting the formula of L CreN (1951) as, Kn =

TW/aLb where TW = observed weight (g), aLb = calculated
weight obtained from the length-weight relationship.

3 Results
3.1 Silurus glanis in the south of Iraq

The specimens of S. glanis collected from the Chibay-
ish marsh, southern Iraq have the following set of chara-
cters: body elongated, naked, with depressed head;
caudal fin rounded to truncate, absence of adipose fin;
anal fin almost touching caudal; large mouth with lower
jaw noticeably longer than the upper jaw and meeting in
antero-dorsal position; teeth are curved in both jaws; pres-
ence of 3 pairs of barbels, one maxillary and two mandi-
bular, with maxillary barbels longer than head; pectoral
fin spine finely serrated on its inner surface and smooth on
its outer surface in males only; lateral mesethmoid long;
eye small; one patch of vomerine teeth; brownish colour
dominated most parts of the body, with variable pale-yel-
lowish patches distributed anterior-posteriorly, mandibles
with large brown spots, ventral side of head and abdomen
white. Morphometric and meristic characters are given in
Table 1 and 2.
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Table 1. Morphometric data of the specimens of S. triostegus (n = 37) and S. glanis (n = 14) in the Chibayish marshes, south of Iraq.
Min: minimum; Max: maximum; S.D.: standard deviation. Significant differences are indicated by asterisks (P<0.05).

Morphometric characters

Present study

Unwu et al. (2012)

Silurus triostegus

Silurus glanis

Silurus triostegus Silurus glanis

Mean + S.D. Mean + S.D.
(Min. — Max.) (Min. — Max.)
356429 4539426 374.44 + 21930 3240+ 478
Total length (TL) (200 — 500) (325 — 525) (127.0-1040.0) (250.0-405.0)
240 2.0 394418 344.11 < 214.81 207.0 + 442
Standard length (SL) (180 — 490) (290 — 480) (121.0-1030.0) (228.0-370.0)
105+ 1.9 96.6+ 17 71.25 + 43.01 70.0 = 9.56
Head length (HL) (102 — 110) (68.9— 119) (27.0-205.0) (56.0-93.0)
. 32409 10.6+07 576+ 2.19 6.5:0.7
Eye diameter (ED) (30— 35) (137 —12.1) (3.0-12.0) (5.2-8.0)
46+ 19 69.6+ 1.6 60.91 + 42.03 650+ 123
Body depth (BD) @1 - 52) 45.6 — 80) (20.0-203.0) (41.0-87.0)
A 37.03£21.02 354191 37.03 + 21.02 300+45
Interorbital length (I0) (14.0 - 76.0) (14.0 - 56.0) (14.0-100.0) (23.0-40.0)
. 95.56+55.72 12,9 + 427 95.56 + 5572 91.049.9
Predorsal fin length (PrD) (393 - 97.0) (86.7 — 143.8) (39.3-260.0) (68.0-106.0)
23+22 353423 16.55 + 10.77 141+13
Caudal peduncle depth (CPD) (7.0 -42.2) (1.7 - 20.9) (6.0-50.0) (12.0-16.0)
. 2025+ 12.79 2744112 2925+ 12.79 350454
st
I Mandibular barbel length (fMBL) (14.0 — 45.0) (14.0 — 41.0) (14.0-65.0) (27.0-46.0)
. 3891 + 1473 2784123 38.01 + 1473 16.0 % 3.0
nd
2" Mandibular barbel length (SMBL) (19.0 — 48.0) (18.0 - 38.2) (19.0-78.0) (12.0-18.0)
. 123.05 + 4778 642+ 342 123.05 + 4778 750+ 94
Maxillary barbel length (MaxBL) (38.0 - 102.0) (37.9 - 94.3) (38.0-225.0) (62.0-98.0)
1.140.03 110+ 0,01 110+ 0.04 1.1£0.0
TL/SL (111 - 1.19) (1.12 - 1.09) (1.0-1.1) (11-1.1)
LML 3094015 432+013 4804017 42402
(178 — 4.46) 421 - 425) .5-5.1) 4.0-4.6)
SLBD 6.67 % 045 12,6 + 035 576 + 047 44405
(4.39—9.42) (6.36— 6.74) (5.1-6.7) (3.9-5.6)
HLED 3424224 935422 1173 +2.38 108+ 11
(3.40 — 3.49) (9.35 - 9.39) (9.0-17.1) (9.7-13.3)
. 178+ 0.11 1,55+ 0.10 0.56 +0.13 09+0.1
HL/ MaxBL (110 - 2. 68) (1.82 — 1.94) (0.4-0.9) (0.8-1.0)
. 765+ 0.52 487 +043 236+ 0,55 19402
HL/fMBL (7.28 - 7.9) (4.87 — 4.95) (1.9-3.8) (17-2.3)
. 564033 3,65+ 031 1.76 + 0.43 43404
HL/sMBL (5.37 - 6.23) (3.83 - 3.93) (14-3.2) (4.1-4.8)
) 2.89 +0.63 2,63 + 042 425+ 074 22402
MaxBL/ fMBL (271 -2.86) (271 -2.84) (2.7-57) (1.9-2.5)
Lo 734+ 007 4.92 + 0,05 1.91 + 0,09 20+0.1
(7.28—778) 491 — 4.98) (1.82.1) 2.1-2.4)
SLICPD 25.6+ 1.64 2467+ 143 21,06+ 175 206+13
(25.7—25.9) (2478 — 24.97) (17.3-25.0) (20.9-24.6)
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Table 2. Meristic data on the specimens of S. triostegus (n = 37) and S. glanis (n =37) in the Chibayish marshes, south of Iraq.

o Present study UNLU et al. (2012)

Meristic characters
Silurus triostegus Silurus glanis Silurus triostegus Silurus glanis

Anal fin 1-83-93 80-86 1-83-93 81-86
Caudal fin 17 16-17 17 16-17
Pectoral fin 16-17 1-12-14 15-17 I-12-14
Pelvic fin I-12 1-9-10 I-11-12 1-9-10
Branchiostegal rays 15 15 15 14-15
Gill rakers 13 15 12-13 12-16
Number of vertebrae 18 +54=72 16 +52 =68 (18)19+(54)55(56) = (72)73(74) (16)17+(52)53 = (69)70

Total length-weight calculation shows the parameters:
a=10.003; b =3.3199; R? = 0.9615 (Fig. 2) Kn = 0.6475.

The examination of the gonads revealed that there
were 4 males and 10 females in the post spawning stage,
where the gonads were in a spent case.

3.2 Comparison between S. glanis and S. triostegus based
on an additional set of anatomical characters

Morphological characters

The body colouration of the S. glanis in Iraq can be of
variable degrees of dark brown, dark mottled with white
patches and dark brown mottled with yellow patches
(Fig. 3). Ventral side of head and abdomen are usually white
and all fins are dark. The mandibles are mainly white with
varying degree of dark spot pigmentation (Fig. 4).

The position of the eye in relation to the anterior end of
the upper jaw also varies between S. glanis and S. trioste-
gus. An imaginary line (a—b) passing through the anterior
tip of the upper jaw is also passing well above the orbit in
S. glanis, while it passes through the lower 1/3 of the eye
in the case of S. triostegus (Fig. Sa—d).

The European and the Asian catfish species also
showed to be different in number of morphometric ratios
such as SL / BD, HL / MaxBL, HL / fMBL, HL / sMBL,
MaxBL / fMBL and HL / IO.

The shape of the caudal fin in S. glanis is truncated.
The upper and lower edges are rounded. On the other hand,
the caudal fin in S. triostegus is rounded (Fig. 5c—d).

Usually in S. glanis there are 3 pairs of barbels pre-
sent (Fig. 6a—b) and in S. triostegus there are only 2 pairs
of barbels present (Fig. 6¢c—d). However, three specimens
of S. glanis were bearing a total of five barbels, with two
specimens each having two barbels on their left side and
three barbels on their right side (Fig. 6e).

Inside the mouth, the mesethmoid bone area is wider
in S. glanis than in S. triostegus. Also, there is only one
vomerine teeth patch present in S. glanis, whereas there are

two slightly separated patches present in S. triostegus. In
the upper jaw of S. glanis, the most posterior row of teeth
is narrow and long, but only few lateral teeth can reach the
anterior edge of the vomerine teeth plate (Fig. 7a, b). In
S. triostegus, these teeth are broad and short, but reaching
the anterior edge of the vomerine teeth patch from both the
median and the lateral sides (Fig. 8a—b). The area posterior
to the lower teeth patch is highly pigmented in S. glanis,
while pigmentation is very trivial in S. triostegus. In addi-
tion, there are some small black pigments on the tongue of
the former species, while such pigmentations are absent
from the tongue of the latter species. The posterior row
of the teeth on the lower jaw in S. glanis is long, slender,
arranged in more or less a uniform line, and individual
teeth are noticeably separated from each other by a slight
distance. In S. triostegus, the numerous teeth located in
the posterior edge of the lower jaw are short, with broad
base, and they are crowded unevenly. Teeth on the poste-
rior right lateral end of the lower jaw of S. glanis are many,
short, with short or without spine and irregularly arranged,
while they are few, stubby ending with short spine and
grouped in small patches in S. triostegus (Fig. 8c—d).

Osteological characters

Individuals of S. glanis and S. triostegus show differ-
ences in a set of osteological characters of hypobranchial
apparatus and skull.

The infrapharyngobranchial plate (IPB) of S. glanis
is slightly bean-shaped, with long, medially curved and
pointed teeth confined to the anterior and lateral side of
the plate. Teeth in the posterior lateral region are very
small and blunt. The IPB of S. triostegus has an oblong
shape with a broad posterior lateral edge. Teeth of IPB are
mainly small and slightly curved. Longer and irregular
teeth are confined to the anterior lateral side of the IPB
(Fig. 9a—d).

The 5™ ceratobranchial arch (CBA) in S. glanis has an
elongated shape, with broad anterior end tapering toward
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Figure 4. Head showing the ventral side of mandible of A. Silurus glanis with no pigmentation; B. Silurus triostegus with heavy
pigmentation.
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Figure 5. Imaginary line passing through the snout of A, Silurus glanis; B, Silurus triostegus; caudal fin of C, Silurus glanis; D, Silu-

rus triostegus.

the posterior lateral side and slightly curved median side.
The longer and straighter teeth are located anteriorly,
while the small crowded teeth are confined to the pos-
terior and lateral sides. In S. triostegus, the CBA has an
elongated shape, with straight median and deeply indented
lateral sides. Teeth are mainly short, with a small patch of
long and straight teeth, which are restricted to the ante-
rior lateral side.

Sexual dimorphisms
Male and females of both Silurus species showed some
osteological differences that can be summarised in the fol-
lowing comparison.

Male vs female cheek bones of S. glanis
The three cheek bones, namely, opercular (OP), inter-
opercular (IO) bone, and preopercular bones (PO), show
variations between male and female individuals (Fig. 9e—f)

In females of S. glanis, OP has a straight anterior edge
and is slightly curved forward; anterior articulated facet
broad and directed upward; curved dorsal side; serrated,
and texture with braided ridges and grooves on posterior
edge. 10 has a straight anterior edge; undulated anterior
ventral side; anterior articulated facet, with undulation.
The PO is narrow, with long neck and irregularly serrated
anterior articulated facet; long, narrow and pointed dorsal
end; long, broad, with obvious elongated ridge expanding
ventrally; thick, curved upward posterior edge forming
a trough at its ventral end.

In males of S. glanis, OP straight with anterior edge
curved backward; articulated facet narrow and directed
forward; smooth, posterior dorsal edge undulated; straight
dorsal side. The IO has the anterior edge forwardly curved;
smooth anterior ventral side; broad, with short neck and
smooth, articulated face; ventral part is short, broadly
pointed dorsal part; short, broad, smooth, with pointed
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Figure 6. Head of Silurus glanis showing 3 pairs of barbels. A, lateral view; B, ventral view. Head of Silurus triostegus showing
2 pairs of barbels. C, lateroventral view; D, ventral view. Head of Silurus glanis showing 2 barbels on left side and 3 barbels on right
side. E, lateroventral view.
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ventral edge; posterior side is poorly developed, curved
inward and with smooth ventral edge (Figs 10a—b).

Male vs female cheek bones of S. triostegus

The cheek bones of females and males of S. triostegus
are different in many aspects from those of S. glanis.

In the females of S. triostegus, the OP has straight
anterior side; anterior articulated facet with large and
rounded dorsal process; slightly curved anterior dorsal
edge, with serration confined to the posterior end; con-
cave dorsal side. The IO is straight, with long pointed dor-
sal edge; slightly undulated anterior ventral side. The PO
has well-developed anterior articulated facet, produced,
with obvious neck and irregular anterior edge that sepa-

Figure 7. Roof of the anterior part of the mouth of A, Silurus
glanis; B, Silurus triostegus. MET, mesethmoid bone; VOT,
vomerine teeth.

Figure 8. Inner lower jaw showing pigmentation posterior to teeth plate of lower jaw of A, Silurus glanis; B. Silurus triostegus.
Infrapharyngobranchial plate (IPB) of C, A. Silurus glanis; D. Silurus triostegus.
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Figure 9. The 5th ceratobranchial arch of A, Silurus glanis; B, Silurus triostegus. Cheek bones (in situ) of Silurus glanis, C, female;
D, male. Silurus triostegus, E, female; F, male. CBA, ceratobranchial arch; IO, interoperculum; OP, operculum; PO, preoperculum.

rates it from the dorsal side; long, dorsal part broad and
curved forwardly; ventral part long, broad, with finally
pointed ventral edge and the presence of a well-developed
ridge; thick, curved upward on posterior side and back-
ward on ventral side.

In males of S. triostegus, the OP is straight, with
a sharp edge; posterior dorsal side small and with trun-
cated articulated facet; straight, smooth along the whole
posterior edge; convex dorsal side. The IO has a short dor-
sal part, smooth anterior ventral side; anterior articular

facet not produced, absence of neck, continuous with dor-
sal side of bone. The PO is short, broad and straight dor-
sal part; ventral part short, broad, with broadly pointed
ventral edge and smooth surface; smooth and not upraised
posterior side (Figs 10a—d).

Skull differences in both sexes
In dorsal view, the anterior edge of mesethmoid (MET)
in both sexes of S. glanis is wide spanning at an angle
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of 110°, with the presence of small process in the middle
and absence of ridges on the posterior part. In S. trioste-
gus, MET deeply curved, narrow, absence of process, with
a wide spanning at angle of 95°, and the presence of ridges
on the posterior part. Ridges are absent in female individ-
uals (Fig. 11 a, b).

In the males of S. glanis, the anterior fontanel (AF)
is wide and oval; in the females narrow and of elongated
shape. The posterior fontanel (PF) is narrow and nearly
closed in males, and completely closed in females.

In males of S. triostegus, AF is narrow and with
elongated slit, in females wide and with oval opening.
In both females and males, the PF is a nearly closed slit
(Fig. 11c—d).

In females of S. glanis, the vomerine teeth plate is
broad and oval, but narrow and elongated in males. In both
females and males of S. triostegus, it is broad and oval in
shape. The lateral sides of the anterior end of the vomer
bone (VO) in female S. glanis are straight and forming an
angle with the remaining part of the vomer bone extend-
ing backward. In the males, the lateral sides of the anterior
end of the vomer are smoothly joining the posterior exten-
sion of the vomer. A similar connection was observed in
females and males of S. triostegus (Fig. 12a, b).

The lateral edge of the frontal bone (FR) is curved in
females of S. glanis and straight in males. In both sexes of
S. triostegus, the lateral edges of the frontal bone (FR) are
straight. The prootic bone (PRO) in the females of S. glanis
is short and broad, but long and narrow in males. The lat-
ter condition is also present in both sexes of S. triostegus.

Differences in the pectoral fin spine

The pectoral fin spine in both sexes of S. glanis and
S. triostegus is different in shape and in the form of the
small spines they carry.

Females of S. glanis carry fine, closely arranged
spines on the anterior side of the shaft. Medium-sized,
widely separated spines are found on the posterior side of
the shaft, the shaft itself is straight, with short and broad
dorsal articular process, absence of neck, ventral articu-
lar process is elongated and directed posterolateral, dor-
sal and ventral surface of shaft textured with fine, braided
ridges and groves (Fig. 13 a).

In males of S. glanis, the anterior side of shaft is
smooth, with presence of long and variably arranged
barbs on the posterior side of the shaft, shaft curved dis-
tally, dorsal articular process narrow, long, with neck, the
ventral articular process straight and with neck, dorsal and
ventral surface of shaft smooth (Fig. 13b).

Females of S. triostegus with shaft curved at prox-
imal end and directed posteriorly toward the distal end,
articular end large, disc-shaped, with dorsal articular pro-
cess larger than ventral articular process, shaft surface not
smooth (Fig 13c).

Males of S. triostegus with fine spines distributed on
the distal half of the anterior side of the shaft, presence of
long, variably arranged barbs on the posterior side of the
shaft, broad, slightly curved shaft, with straight distally,
articular end small, disc-shaped, with the ventral artic-
ular process poorly developed, surface of shaft smooth
(Fig. 13d).

Females of S. triostegus and S. glanis exhibit the iden-
tical shape and arrangement of spines on both anterior and
posterior sides of the shaft.

4 Discussion

Regarding the body length and stages of maturity of
gonads in the 14 individuals of S. glanis collected in the
present study, it may be justified to assume that this species
has established a sustainable population in the Chibayish
marshes in southern Iraq. AL-SavaB (1988) stated that egg
laying in the Asian catfish in south of Iraq occurs between
June and July. This may be the same period for the Euro-
pean catfish S. glanis in the same environment. If this is
the case, then the spent case of the gonads denotes a post
spawning status. On the other hand, the individuals of
S. glanis collected from the Chibayish marsh seem to have
good well-being condition with a Kn value of 0.6475.

With the already known characteristics of and the
above- mentioned additional set of new characteristics, it
is possible to separate S. glanis and S. triostegus. So we
can confirm that the specimens collected from Chibayish
marsh indeed belong to S. glanis.

Silurus glanis is found in the upper Mesopota-
mian reaches in Turkey (Kuru 1979, UNLO & BozkurT
1996, Coap & Horcik 2000, UnLo et al. 2012) and in
the eastern Tigris River drainages in Iran (Coap 2010,
2014). There are two possible explanations for the pres-
ence of S. glanis in the Chibayish marsh, south of Iraq.
The first possibility would be that fish individuals might
have entered the Iraqi freshwater system by descending
Euphrates River from Turkish waters. This possibility
may be unlikely as no individuals were collected from the
northern and middle portions of Iraq. On the other hand,
the topography of the southern reaches of the Tigris River
provides the opportunity for fish to move freely between
the freshwater system of Iraq and Iran through the south-
ern marsh areas located in southern Mesopotamia.

The slight variation in the morphometric and meris-
tic characters between the results of the present study and
those obtained for S. glanis by UnLu et al. (2012) may be
due to the differences in the environmental factors such
as water temperature. Variations in morphology are less
noticeable at intra-specific level, whereas phenotypic
variation is less obvious under genetic control and more
subject to environmental effects (CLayton 1981). Differ-
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Figure 10. Cheek bones (extracted) of Silurus glanis, A, female; B, male. Silurus triostegus, C, female; D, male. OP, operculum;
10, interoperculum; PO, preoperculum.

ences in the morphology of fish permit adaptations to
environmental alteration by modification of their physi-
ology and behaviour to environmental conditions, which
leads to changes in morphology, reproduction and sur-
vival (STEARNS 1983, MEYER 1987). JawaD & AL-JANABI
(2016) showed that S. triostegus was larger in the Tigris
River at Mosul City and smaller in downstream popula-
tions from the Shatt al-Arab River. In the populations of
the Tigris River at Baghdad City, the size of fishes was

intermediate. They attributed these differences to water
temperature as it varies between 8 to 18 ‘C in northern,
15 to 25°C in central Iraq and 20 to 40 °C in southern Iraq
(AL-SaNiART & AL-Tamimi 2009, AL-Noor et al. 2013).
Similarly, meristic characters such as the fin ray count
and the number of vertebrae are fixed early during lar-
val growth. These characters are affected by environmen-
tal factors, especially temperature (TANING 1952). It has
been shown that the lower the temperature is in early life
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Figure 11. Dorsal side of the skull of Silurus glanis, A, female, B, male. AF, anterior fontanel; Dorsal side of the skull of Silurus tri-
ostegus, C, female, D, male. AF, anterior fontanel; PF, posterior fontanel, MET, mesethmoid bone.

Figure 12. Ventral side of the skull of Silurus glanis, A, female, B, male. Ventral side of the skull of Silurus triostegus, C, female,

D, male. FR, frontal bone; PRO, prootic bone, VO, vomer bone.

stages, the larger the number of vertebrae (TEMPLEMAN &
PitT 1961). JawaDp et al. (2017) have observed variations
in meristic counts among the 16 populations of S. trioste-
gus distributed in the Tigris, Euphrates, and Shatt al-Arab
Rivers in Iraq. They suggested that such differences might
be due to the environmental or genetic factors, or both.

The morphological similarities between S. glanis and
its congener S. triostegus occurring in the inland water of
Iraq in many instances hindered the identification process
of both species. Several workers studied the general diag-
nostic characters of both species separately (KoTTELAT &
FrevHOF 2007; Coap & Horcik 2000, Coap 2010, 2014).
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Figure 13. Pectoral spine of A, B, Silurus glanis; C, D, Silurus triostegus.

Coap (2010) mentioned some differences between the two
species, but recently UNLU et al. (2012) added some more
characters.

In this study, we were able to notify additional dif-
ferences regarding osteological and other morphologi-
cal characters. Also, differences in sexes of both S. glanis
and S. triostegus were also given to provide a more com-
plete picture regarding the characteristics of S. glanis and
at the same time adding more taxonomic features to sepa-
rate these two species.

The colour pattern shown in the S. glanis individu-
als collected from the freshwater system of Iran by Coap
(2014) is completely different from the colour shades
obtained in the present study. In addition, there is only
one colour form in the Iranian specimens of S. glanis.
Such variation in colouration of the same species could be
related to the environment. MoORRONGIELLO et al. (2010) and
KELLEY et al. (2012) have shown that the colour patterns of
a species or population are often correlated with the com-
position or luminance of light in the local habitat.

The differences observed in the morphometric charac-
ters between the two species were also noted by UNLU et al.
(2012). They reported on differences in the morphometric
ratios (SL/HL and SL/BD) between the two species. These
results were supported by those obtained by KoBavakawa
(1989) and Coabp (2010). As mentioned above, variabilities
in morphometrics of the body size may be due to the alter-
ations in environmental parameters such as water tempe-
rature.

However, KoBavakawa (1989) argued that the number
of mandibular barbels was not a valid benchmark for dis-
tinguishing these two taxa, as the number of barbels vary
between 4 and 6. Individuals with a single pair of barbels
were also found in S. triostegus specimens from Turkey
and Iraq (UNLO & Bozkurt 1996, Coap 2010). Such varia-
tion in the number of barbels other than the standard num-

ber was also observed in both species by Coap (2010).
HaiG (1952) suggested that some barbels are reabsorbed
during ontogenetic development.

A similar width of the mesethmoid area like in S. gla-
nis was also observed in another Silurus species, S. aristo-
telis, by KoBavakawa (1989). On the other hand, a narrow
mesethmoid area similar to that of S. triostegus is also
present in S. grahami and S. mento (KoBayakawa 1989).

Using morphometric distances between fish body parts
for identification is not uncommon practice. FISHER &
Bianchr (1984) have mentioned the use of this technique
to separate some species of the genus 7Thryssa (Engrauli-
dae) and CLEMENTS et al. (2000) have used it to identify the
triplefin species Grahamina signata. In the present study,
this technique has been proven a good taxonomic criterion
to separate S. glanis and S. triostegus.

The present study showed that the anterior side of the
shaft of the pectoral fin spine is smooth only in the male
individuals of S. glanis. This new finding affects the pres-
entknown diagnostic character of S. glanis that the anterior
side of the pectoral fin spine is smooth (UnLU et al. 2012,
Coap 2014). The two species of the genus Silurus exami-
ned in the present study can be easily separated based on
the characters of the pectoral spine. Differences between
species of catfishes were also detected by other workers
such as Vascoy et al. (2015) in the tribe Brachyplatysto-
mini and VALLONE (2017) in Argentine Siluriformes. The
occurrence of pectoral spines is an appropriate character
in the diagnosis of Siluriformes. Numerous catfish fossils
are only recognized by their spines, nevertheless, descrip-
tions and illustrations of spines (both fossil and extant) of
Siluriformes are scarce (ARRATIA 2003). The taxonomic
importance of the presence of denticles in the pectoral
spine of some catfish species such as Corydoras palea-
tus is evidence of the similarity between Loricariidae and
Callichthydae (BisBaL & GomEZ 1986). As with other stud-
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ies (VALLONE 2017), the two catfish species in this study
showed no relationship between fish size and the shape
and the sizes of the pectoral spine. This result was also
observed by other authors (MarzoLr 1955; SENDRA &
FreRE 1981; BisBaL & Gomez 1986). This is significant for
the systematic interpretation of this group.
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