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Abstract: In a study of the fishes of the Lake Hazar, and Tigris, Euphrates and Kueik rivers were
recorded four species of Squalius belonging to the Squalis cephalus-group were found: The
western drainage of Euphrates River (Tohma Stream) population was identified as S. seyhanensis,
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*Corresponding author: northern drainages of Euphrates as S. semae, and the Kueik populations as S. berak. The
pavut TURAN ison of 28 metric, 9 meristi ters and morphological characters showed that th
Recep Tayyip Erdogan University, Faculty of comparison 0 metric, 9 meristic parameters and morphological characters showed that the
Fisheries, 53100 Rize, Tiirkiye populations of the Lake Hazar and the upper Tigris drainages are distinct and belong to a hitherto
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ran@yahoo.corm unnamed species. We describe it here as Squalius verepi sp. n.
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Hazar Golii ve Dicle Nehri Yukar1 Havzasinda Yeni Bir Squalis Tiiriiniin
Tamimlanmasi (Teleostei: Leuciscidae)

Oz: Bu calismada, Hazar Golii, Dicle, Firat ve Kueik nehirlerinden Squalius cepphalus grubuna

*Sorumlu yazar: ait 4 tiir tespit edilmistir. Firat Nehri’nin bat1 drenajlarinda S. seyhanensis, Kuzey drenajlarinda
Davut TURAN i S. semae ve Kueik Nehri’'nden S. berak dagilim gosterdigi saptanmigtir. Hazar ve Dicle
Recep Tayyip Erdogan Universitesi, Su popiilasyonlar1 28 metrik ve 9 meristik karakter bakimidan Firat ve Kueik nehirlerinden rapor
Urtinleri Fakiiltesi, 53100, Rize, Tiirkiye . M . . . <

=t e @ E e @l edilen tiirler ile karsilastirilmis ve bu popiilasyonlarin heniiz tanimlanmamis oldugu saptanmustir.

Burada, bu popiilasyonlar1 S. verepi adinda yeni tiir olarak tanimlanmaktatir.

Anahtar kelimeler: Tatlisu baliklari, Tiirkiye, taksonomi, tatlisu kefali, morfoloji.

INTRODUCTION Kamensky, 1901 from Kura River drainages; S. fellowesii
(Giinther, 1868) from Madra south to Esen River; S.

The genus Squalius Bonaparte, 1837 is distributed pursakensis (Hanko, 1924) from Sakarya River; Squalius

in Europe and Western Asia. The genus includes about 48 cii (Richardson, 1857) from Sususrluk River; S. kosswigi
species widespread in the Western Palearctic (Ozulug & (Karaman, 1972) from Tahtali River; S. aristotelis Ozulug
Freyhof, 2011; Turan et al., 2013). In Turkey, the species & Freyhof, 2011 from Tuzla drainage, S. carinus Ozulug
of genus occur in almost all streams and rivers. Turkish & Freyhof, 2011 from Lake Isikli basin; S. cappadocicus
Squalius species morphologically divided in two groups. Ozulug & Freyhof, 2011 from Melendiz River in Lake Tuz
First one, Squalius cephalus group, morphologically basin; Squalius cephalus (Linnaeus, 1758) from western
represented with 16 species: S. orientalis (Nordmann, part of Turkish Black Sea coast; S. recurvirostris Ozulug
1840) from the rivers and streams of Caucasus; S. berak & Freyhof, 2011 from Lake Eber, Aksehir, and Ilgin
Heckel, 1843 from Kueik River; S. turcicus De Filippi, basins; S. adanaensis Turan, Kottelat & Dogan, 2013 from
1865 from Arax Rivers drainaegs; S. agdamicus streams of the lower Seyhan River basin; S. seyhanensis

"l urn:lsid:zoobank.org:pub:42683D9B-F91C-4588-8F0E-421007BC479E
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Turan, Kottelat & Dogan, 2013 from streams of the upper
Seyhan River basin; and S. semae Turan, Kottelat &
Baygelebi, 2016 from the northern drainages of Euphrates
(Heckel, 1843; Hanko, 1924; Nordmann, 1840; De Filippi,
1865; Battalgil, 1942; Berg, 1949; Karaman, 1972;
Bogutskaya, 1994; Ozulug & Freyhof, 2011; Turan et. al.,
2009; Turan et al., 2013; Turan et al., 2016, Baygelebi,
2019). The other, Squalius lepidus group, include 3
species: S. lepidus Heckel, 1843; S. anatolicus Bogutskaya,
(1997); and S. kottelati, Turan, Yilmaz & Kaya, 2009.

This study identified one species from the Lake
Hazar and two species from Tigris River (Persian Gulf
basin) of Squalius. One is readily identifiable as S. lepidus,
a species belonging to the Squalius lepidus group and it
occurs in the Euphrates and Tigris drainages (Turan et al.,
2009). The other species belongs to the Squalius cephalus
group which is unnamed thus, the aim of the present study
is to describe the species based on morphological
characters.

MATERIAL AND METHOD

Fish were caught by pulsed DC electrofishing
equipment and Killed by over anaesthetization,

fixed and stored in formaldehyde.
examined is deposited in Recep Tayyip Erdogan

University Zoology Museum of the Faculty of
Fisheries, Rize (FFR). Measurements were taken with
digital calipers (0.1 mm accuracy). Counts and
measurements follow Kottelat & Freyhof (2007) except as
follows. Head width1: distance between anterior margin of
eyes; head width2: distance between posterior margin of
eyes; head width3: at middle of opercle; head depthl:
through eye; head depth2: at nape; width of mouth gape:
between corners of mouth; length of mouth gape: from tip
of upper lip to corner of mouth. The lateral-line scale count
includes the scales on the base of the caudal fin. The last
two branched dorsal and anal-fin rays articulating on a
single pterygiophore are counted as 1%. The number in
parentheses after a count indicates the frequency of that
count. Asterisks indicate the values of the holotype. The
map was created using the Qgis v. 3.8.3-Zanzibar software
available at http://diva-gis.org. Occurrence data in the map
(Fig. 2) are based on our own material.

Abbreviations used: SL, standard length, SD,
standard deviation; HL, lateral head length. We follow
Stout et al. (2016) and authors cited in this publication and
treat the cyprinid subfamily Leuciscinae as an own family:
Leuciscidae.

The morphometric and meristic data for Squalius
species in eastern Turkey Turan et al. (2009; 2013, 2017),
Baycgelebi (2019).

Material
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RESULTS

Squalius verepi, hew species

Figure 1. Squalius verepi, FFR 6296, holotype, 175 mm SL; stream
Behremas.

Figure 2. Squalius verepi, paratypes, from top, FFR 763, 180 mm SL, 161
mm SL; 155 mm SL, stream Behremas.

Figure 3. Squalius verepi, paratypes, from top, FFR 748, 169 mm SL, 165
mm SL; 157 mm SL, stream Ak¢apinar, Tigris River.

urn:lsid:zoobank.org:act:F2A706E6-FF90-43DF-
B156-BA10507CABD5

Holotype: FFR06296, 1, 175 mm SL; Turkey:
Elazig prov.: stream Behremas at lake Hazar, 38.501N
39.508E.

Paratypes: FFR00763, 38, 87-176 mm SL; same
data as holotype. -FFR00628, 52, 45-120 mm SL; Turkey:
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Diyarbakir prov.: stream Batman at Malabadi bridge,
38.153N 41.205E. -FFR00630, 4, 80-103 mm SL; Turkey:
Diyarbakir prov.: stream Akgayir at Sinankdprii bridge,
37.871N 40.989E. -FFR00678, 16, 32-158 mm SL;
Turkey: Diyarbakir prov.: stream Akgayir at Sinankoprii
bridge, 37.868N 40.988E. -FFR00679, 15, 65-98 mm SL;
Turkey: Diyarbakir prov.: stream Batman at Malabadi
bridge, 38.154N 41.203E. -FFR00748, 11, 117-166 mm
SL; Turkey: Diyarbakir prov.: stream Akcayir at at
Sinanképrii bridge, 37.871N 40.990E. -FFR00751, 13, 86-
138 mm SL; Turkey: Diyarbakir prov.: stream Batman at
Malabadi bridge, 38.154N 41.203E.

Diagnosis: Squalius verepi is distinguished from
the species in Tigris-Euphrates and adjacent basins as the
following characters. Squalius verepi is distinguished from
S. berak (Fig. 4) by having a smaller head (length 25-28%
SL, vs. 29-31), a greater interorbital distance (interorbital
width 36-41% HL, mean 38.2, vs. 30-37, mean 34.2), the
mouth gape smaller than its width (vs. greater than its
width), a deeper head (head depth at nape (62-68% HL,
mean 64.8, vs. 56-64, mean 59.8), a deeper snout (snout
depth at the nostril 32-38% HL, mean 34.0, vs. 24-33,
mean 29.0), and fewer black pigments on posterior edge on
flank scales and more black pigments on each flank scale
pocket (Fig.5). Squalius verepi is distinguished from S.
semae by the presence of orange pigments on anal-fin rays
in live individuals (vs. anal-fin rays with black pigments in
live individuals, fewer dark brownish or blackish pigments
on posterior edge of each flank scales (vs. with dense dark
brown pigments, and almost covered by the posterior
margin of preceding scales (Fig. 5), fewer gill rakers the
outer side of the first gill arch (8-11, vs. 11-12) and length
of mouth gape is smaller than its width (vs. approximately
equal). Squalius verepi is distinguished from S.
seyhanensis by having a fewer dark grey or blackish
pigments on posterior edge of each flank scale (a few, vs.
numerous, [Fig. 5]), a narrower head (width at the posterior
margin of eyes 50-55% HL, vs. 56-60) and a slenderer
anal-fin (height 50-55% SL vs. 56-60). It is distinguished
from S. lepidus by the lower jaw not projecting, having
fewer branched anal-fin rays (7%-8'%, mode 8', vs. 8-
10%, mode 9), fewer lateral line scales (42-46, vs. 48-49)
and fewer gill rakers the outer side of the first gill arch (8-
11, vs. 11-13).

Description: The general appearance is shown in
Figs. 1-3; morphometric and meristic data are given in
Tables 1. Body moderately deep, slightly compressed
laterally. Dorsal profile of body convex, ventral profile less
convex than dorsal profile. Head short, its length 25-28 %
SL, approximately 1.0-1.3 times body depth, its dorsal
profile straight or slightly convex at the interorbital area
and slightly convex on the snout. Mouth slightly
subterminal, its corner not reaching vertical through

anterior margin of eye. Length of mouth gape slightly
smaller than its width. Upper lip thick, anterior width
approximately 1.7-2.0 times width at the corner of the
mouth. Snout with a slightly rounded tip.

-"“"M, 22
AN

Figure 4. Squalius Berak, From Top, Ffr 3821, 169 Mm Sl, 165 Mm SI;
157 Mm SI, Stream Kueik.

Figure 5. Pigments on flank scales: from the top of: a) Squalius semae,
FFR 669, 174 mm SL; b) S. berak, FFR 775, 164 mm SL, Kueik River;
(c) S. seyhanensis, FFR 729, 228 mm SL; d) S. verepi, FFR 763, 180 mm
SL, 161 mm SL; 155 mm SL, stream Behremas.

Dorsal fin with 4 simple and 8% (19) and 9% (1)
branched rays, its height approximately equal to the
pectoral-fin length, outer margin straight or slightly
convex. Pectoral fin short, its length 16.7-19.2% SL, outer
margin convex, with 15 (2), 16 (5), 17 (8) and 18 (5)
branched rays. Pelvic fin rounded, with 1 simple and 8 (3)
or 9 (17) branched rays, outer margin convex. Anal fin with
3 simple and 7' (3) and 8' (17) branched rays, fleshy,
outer margin convex. Caudal fin slightly forked, lobes
slightly pointed. Lateral line with 42 (4), 43 (2), 44 (5), 45
(7) and 46 (2); 7 (6) and 8 (14) scale rows between lateral
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line and dorsal-fin origin; 3(8) and 4 (12) scale rows
between lateral line and anal-fin origin. Gill rakers 8-11 on
the outer side of the first-gill arch. Pharyngeal teeth 2.5-
F5.2, distinctly hooked, serrated.

Table 1. Morphometric data of Squalius verepi from stream Behremas
and Akcapinar.

holotype range (mean) SD
N=22
Standard length (mm) 175 140-181
In % SL
Head length 26.9 25.3-28.2 (26.6) 0.7
Body depth at dorsal-fin origin 24.7 21.5-26.0 (24.4) 11
Predorsal length 54.8 52.6-56.0 (54.3) 0.8
Prepelvic length 514 48.7-51.4 (50.3) 0.7
Preanal length 725 69.8-73.9 (71.8) 13
Pectoral-fin origin to anal fin 49.6 47.0-51.2 (48.9) 14
Pectoral-fin origin to pelvic fin 27.3 25.2-28.7 (26.6) 1.0
Pelvic-fin origin to anal fin 23.4 21.2-24.5 (23.0) 0.9
Dorsal-fin height 16.4 16.2-19.0 (17.3) 0.8
Anal-fin height 15.0 14.2-17.3 (15.5) 0.7
Pectoral-fin length 17.1 16.7-19.2 (17.9) 0.8
Pelvic-fin length 15.2 14.2-16.3 (15.3) 0.5
Length of upper caudal-fin lobe 215 20.6-23.7 (22.1) 0.9
Length of middle caudal-fin rays 13.7 12.3-14.1(13.3) 0.5
Length of caudal peduncle 20.1 18.3-22.2 (20.4) 1.0
Depth of caudal peduncle 114 10.4-12.7 (11.5) 0.6
In % HL 0.3
Snout length 29.0 29-32 (30.4) 0.9
Eye diameter 16.6 17-20 (18.3) 0.9
Interorbital width 39.3 36-41(38.2) 12
Head width; at anterior margin of eyes 42.6 40-45 (42.6) 12
Head width; at posterior margin of eyes 50.6 50-55 (51.6) 15
Head widths at middle of opercle 60.8 57-65 (60.4) 21
Head depth, at through eye 45.9 45-51 (47.1) 15
Head depth; at nape 62.9 62-68 (64.8) 17
Snout width at nostrils 38.1 36-40 (38.0) 11
Snout depth at nostrils 34.3 32-38 (34.0) 18
‘Width of mouth gape 31.8 27-38 (29.6) 13
Length of mouth gape 28.9 27-30 (28.1) 0.9
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Figure 6. Distribution of Squalius species in eastern Turkey.

Sexual dimorphism: There are small tubercles on
head in males.

Coloration: In life, general body color silvery,
pelvic, anal and pectoral and anal fins yellowish, dorsal and
caudal fins light greyish. There are a few orange pigments
on anal fin rays. Dorsal fin with numerous black pigments
on rays and membranes. A black bar behind the opercle.
Formalin-fixed adults and juveniles grey on the back and
upper part of flank, yellowish on the belly. Dorsal and
caudal fins dark grey; pectoral, pelvic and anal fins
yellowish. Scale pockets with dark grey or blackish spots,
and not covered by the posterior margin of preceding scales
(Fig. 7). There are a few dark grey or blackish pigments
along the posterior margin of each flank scale. Anal, pelvic
and pectoral fins hyaline. Dorsal fin with a few black
pigments on rays and membrane (Fig. 3-5).
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Etymology: This species is named in honor of
Prof. Dr. Biilent Verep, who has always supported me
throughout my research.

Distribution: Squalius verepi is presently known
from Lake Hazar basin and Batman and Akgayir streams
(Tigris River drainages) in southeast Turkey (Fig. 6). See
Figure 7 for habitat of S. verepi. Its maximum known size
is 181 mm SL. Larger individuals probably can be found in
nature but most likely there is a propensity for smaller fish.

Figure 7. Turkey: Stream Behremas, type locality of Squalius verepi.
Photo by BY.

DISCUSSION

In this study, species belonging to the genus
Squalius, which are distributed in the Lake Hazar, and
Kueik, Tigris and Euphrates rivers, were examined. As a
result of this study, one species (Squalius berak) from the
Kueik River, three species (S. semae, S. seyhanensis, S.
lepidus) from the Euphrates River, two species (S. verepi
and S. lepidus) from Tigris River and one species (S.
verepi) from Lake Hazar were determined. In addition, in
the distribution area of S. berak is restricted to the Queik
River. The differences of Squalus verepi between the
above species are given in the diagnosis section. Squalius
verepi also differs from the species (S. agdamicus [Kura
River], S. turcicus [Aras River] and S. orientalis [Coruh
River]) found in adjacent waters. Squalius verepi is
distinguished from S. turcicus and S. agdamicus by the
presence orange pigments on anal-fin rays in live
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individuals (vs. absent) and fewer dark grey or blackish
pigments along posterior edge of each flank scale (a few,
vs. numerous). Squalius verepi is further distinguished
from S. agdamicus by having a smaller mouth gape (length
of mouth gape 27-30% HL, vs. 28-36). Squalius verepi is
further distinguished from S. turcicus by having a deeper
body (depth at dorsal-fin origin 22—-26% SL mean 24.4, vs.
20-23 mean 21.4) and a smaller mouth gape (length of
mouth gape 27-30% HL, vs. 31-36). Squalius verepi is
distinguished from S. orientalis by having a fewer dark
grey or blackish pigments on the posterior edge of each
flank scale (a few, vs. numerous), fewer branched anal-fin
rays (7'2-8Y4, mode 8, vs. 8/2-9%, mode 9) and a smaller
mouth gape (length of mouth gape 27-30% HL, vs. 31-36).

Comparative material: Materials of Squalius
species examined other than those below are listed by
Turan et al. (2009; 2013, 2017), Baygelebi (2019).

Squalius agdamicus: FFR00595, 12, 100-186 mm
SL; Turkey: Ardahan prov.: Kura River, 41.116N 42.701E.
-FFR00637, 5, 107-137 mm SL; Turkey: Ardahan prov.:
stream Olceksuyu at Olcek village, 39.349N 30.038E. -
FFR00638, 5, 95-115 mm SL; Turkey: Ardahan prov.:
stream Agikyazi at Acikyazi village, 41.144N 42.591E. -
FFR00639, 4, 166-222 mm SL; Turkey: Ardahan prov.:
stream Hanak at Hanak, 41.225N 42.847E. -FFR00684, 9,
100-150 mm SL; Turkey: Ardahan prov.: stream Simsilik
at Gole, 40.885N 42.606E. -FFR00687, 12, 110-152 mm
SL; Turkey: Ardahan prov.: Kura River, at Yalnizgam,
41.071N 42.485E. -FFR00754, 8, 46-158 mm SL; Turkey:
Ardahan prov.: Kura River, 41.117N 42.701E.
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