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Abstract

A new species of Chondrostoma is described from Iranian part of the Tigris river drainage. This species differs from other species of the
genus Chondrostoma in Iran and Euphrates-Tigris river drainage by a combination of characters, including lack of a horny blade on lower
jaw; arched mouth; 8 branched dorsal-fin rays (9 in holotype), and 10 branched anal-fin rays; 51—58 lateral line scales, 8—9 scales above
the lateral line, 5—6 scales below the lateral line and short, 14— 16 circum-peduncular scales, and 15—17 gill rakers along the entire gill arch.
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Introduction

The genus Chondrostoma Acassiz, 1832 is composed of
small to medium-sized cyprinid fishes distributed in the
northern Mediterranean drainages across Europe, west-
ern Asia and the Middle East (GANTE et al., 2007), with
records from the Caspian Sea, Esfahan, Tigris-Euphrates
and Kor River basins in Iran (ESMAEILI ef al., 2014; MaH-
BOOBI SOOFIANI et al., 2014; JOULADEH-ROUDBAR et al.,
2015; Coap, 2017). This genus has 20 confirmed species
(RoBaLo et al., 2007; Kucuk et al., 2017) and three of
them, the Kura nase, Chondrostoma cyri KessLER, 1877,
the King nase, C. regium (HeckeL, 1843) and the Oriental
nase, C. orientale Bianco & BaNaRrEscu, 1982 are found
in Iranian inland waters. Basic information on the general
biology, taxonomy, karyology and morphology of these
species are available from the pertinent literature (e.g.
EsmaEILI ef al., 2010a, b; JouLADEH-ROUDBAR ef al., 2014,
2015; Coab, 2017).

The genus Chondrostoma is characterised by a some-
what compressed body shape, a subterminal mouth with
transverse or arched slit, without barbel, with the upper
jaw forming a muzzle well-arched, with very hard oral
lips with sharp borders (DUrRAND et al., 2003; GANTE
et al., 2007), high vertebral counts (42—49 vertebrae),
four unbranched rays in the dorsal fin, scales of moder-
ate to small size (44—106 in the lateral line; RoBALO et
al., 2007), scales squarish with radii in the anterior and
posterior fields and a subcentral anterior focus, pharyn-
geal teeth knife-like and in one row with a high count
(5, 6 or 7, the same number on each arch or one more
on the left), gill rakers short and moderately numerous
(up to 40), short dorsal fin without a thickened ray, 7—10
dorsal-fin branched rays, a moderately elongate anal-fin
with 8 —12 branched rays, deeply forked caudal fin and
usually concaved dorsal and anal fins, a pelvic axillary
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Fig. 1. Chondrostoma esmaeilii sp. nov., IMNRF-UT 1045-1, Holotype, Female, 136 mm SL; Iran: Sarab-e Ravansar Stream.

process always present, a black peritoneum, and a long,
coiled gut (Coap, 2017).

We examined the collated specimens of the genus
Chondrostoma from Sarab-e Ravansar Stream, the Tigris
River drainage. Examination of this material revealed
some morphological features of these specimens differ-
ing from other species of this genus in Iranian inland wa-
ters as well as those of the Tigris-Euphrates river drain-
age from Turkey. Hence, they are described as a new spe-
cies herein.

Materials and Methods

Measurements were performed using digital calipers to
the nearest 0.1 mm based on KotTeELAT & FREYHOF (2007).
Total length and standard length were measured from
the tip of the upper jaw to the end of the longest caudal-
fin lobe and from the tip of the upper jaw to the end of
the hypural complex, respectively. Head length and in-
terorbital width were measured to their bony margins.
Fin-ray counts separate unbranched and branched rays.
The last two branched rays articulated on a single ptery-
giophore in the dorsal and anal-fins are noted as “1'5”.
Mean and standard deviation were calculated without the
“5”. Lateral-line scales count includes pierced scales,
from the first one just behind the supracleithrum to the
posteriormost one at the base of the caudal-fin rays (i.e.
posterior margin of the hypurals) excluding 1 or 2 scales
located on the bases of the caudal-fin rays.

For osteological examination, 3 specimens of Chon-
drostoma (11.2—12.0 mm SL) collected from the Sarab-e
Ravansar Stream, were cleared and stained with alizarin
red S and alcian blue according to TAYLOR & VAN DyYKE
(1972). Then, the cleared and stained specimens were
studied using a stereoscopic microscope (Leica MC5)
and their skeletal elements were scanned by a scan-
ner equipped with a glycerol bath (Epson V600). The
scanned images were illustrated by CorelDrawX6 soft-
ware.
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Abbreviations used

TL, total length; SL, standard length; HL, lateral head
length; K2P, Kimura 2-parameter; IMNRFI-UT, Ichthyo-
logical Museum of Natural Resources Faculty — Univer-
sity of Tehran. ZM-CBSU, Zoological Museum of Shiraz
University, Collection of Biology Department, Shiraz.
CMNF]I, Canadian Museum of Nature, Ottawa. NHVUIC,
Ichthyology Collections of Nevsehir Haci Bektas Veli
University, Nevsehir, Turkey.

Results

Chondrostoma esmaeilii sp. nov.
Figs. 1-4, Tables 1, 3-8

Holotype: IMNRF-UT 1045-1, Female, 136.4 mm SL; Iran;
Kermanshah Prov.: Ravansar, Sarab-e Ravansar Stream,
34°42'38"N 46°39'14"E, S. Eagderi & A. Jouladeh-Roudbar,
July 2016.

Paratypes: IMNRF-UT 1045, 10, 91.0—120.3 mm SL; data same
as holotype.

Diagnosis: Chondrostoma esmaeilii, sp. nov. is distin-
guished from the other species of the genus Chondrostoma
in Iran and the Tigris-Euphrates river drainage by a com-
bination of characters, including lacking a horny blade on
lower jaw; arched mouth; 8 branched dorsal-fin rays (9 in
holotype), and 10 branched anal-fin rays; lower number
of lateral line scales (mean, range: 53.8, 51—-58), lower
number of scales above lateral line (8.25, 8—9), lower
number of scales below lateral line (5.11, 5—6), and short
and few gill rakers (16.3, 15—17) along the entire gill
arch.

Description: See Figs. 1 -2 for general appearance and
Tables 1, 3—8 for morphometric and meristic data. Body
deep and compressed laterally with a marked nuchal
hump. Dorsal profile of head straight and dorsal profile
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Fig. 3. Ventral view of head in Chondrostoma, A: C. regium, 221 mm SL, B: C. esmaeilii, 125 mm SL, C: C. orientale, 152 mm SL,

D: C. cyri, 207 mm SL.

Fig. 4. (a) Hyomandibular, (b) quadrate, (¢) medial views of the maxilla (above) and premaxilla (underneath), and (d) medial view of

lower jaw in Chondrostoma esmaeilii sp. nov. (Scale bar = 1 mm).

of body convex. Snout rounded, mouth subterminal,
arched without a horny blade (edge) in lower lip (Fig.
3). Presence of a triangular pelvic axillary scale. Dorsal
fin with 3 unbranched and 8'2—9" branched rays, outer
margin of dorsal-fin straight. Pelvic fins inserted under
anterior third of dorsal-fin base. Caudal fin shallowly
forked with rounded lobes. Complete lateral line with-
out any strong spots or dark outline, with 5158 scales,
8—9 between dorsal-fin origin and lateral line and 5—6
between anal-fin origin and lateral line. Pectoral fin with
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15—17 branched rays. Pelvic fin with 1 unbranched
and 8 branched rays. Anal fin with 3 unbranched and
9—-10 branched rays, outer margin concave. Gill rak-
ers 15—17 on first branchial arch. Circum-peduncular
scales 14—16. Pharyngeal teeth 6—6. Total vertebrae
43. Hyomandibular broad dorsally, and narrow in ven-
tral part directed antero-ventrally, and its anterior margin
straight. Quadrate with a pointed, short posterior process
with straight antero-dorsal margin. Maxillary short with
posteriorly oriented dorsal process. Premaxilla shallow,
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Fig. 5. Sarab-e Ravansar Stream, type locality of Chondrostoma esmaeilii sp. nov.

Table 1. Morphometric characteristics of Chondrostoma esmaeilii
sp. nov. (Holotype, IMNRF-UT 1045-1; paratypes, IMNRF-UT 1045).

Paratypes (n=10)
Characters I}‘y’:)%' min | max | mean | SD
Standard length (mm) 1364 | 91.0 | 120.3
In percent of standard length
Body depth maximal 274 | 243 | 282 | 263 1.2
Caudal peduncle depth 115|103 | 115 | 110 | 04
Predorsal length 498 | 513 | 563 | 533 | 14
Postdorsal length 498 | 46.1 | 518 | 489 | 16
Prepelvic length 51.1 | 525 | 568 | 545 | 15
Preanal length 689 | 719 | 752 | 730 | 1.0
Caudal peduncle length 206 | 168 | 206 | 195 | 12
Dorsal-fin base length 109 | 92 | 116 | 105 | 09
Dorsal-fin depth 147 | 153 | 185 | 171 | 11
Anal-fin base length 9.7 86 | 109 | 97 0.8
Anal-fin depth 115 | 115 | 136 | 124 | 06
Pectoral-fin length 148 | 153 | 179 | 168 | 1.0
Pelvic-fin length 133 | 122 | 159 | 136 | 12
Pectoral-pelvic-fin origin distance 308 | 268 | 340 | 308 | 20
Pelvic-anal-fin origin distance 204 | 182 | 220 | 202 | 11
Caudal-fin length 182 | 128 | 17.3 | 152 | 14
Body width 68 | 4.6 76 5.7 09
Caudal peduncle width 173 | 147 | 192 | 171 | 14
Head length 205 | 198 | 264 | 230 | 21
In percent of head length
Snout length 205 | 17.1 | 208 | 184 | 11
Eye horizontal diameter 219 | 195 | 277 | 228 | 26
Postorbital distance 576 | 532 | 621 | 574 | 31
Head depth at nape 876 | 744 | 916 | 822 | 56
Head depth through eye 524 | 487 | 583 | 527 | 28
Head length at the nape 839 | 779 | 86.7 | 830 | 27
Head width 60.7 | 455 | 638 | 530 | 55
Inter orbital 357 | 275 | 401 | 332 | 41
Inter nasal 174 | 116 | 20.1 | 147 | 25
Mouth width 260 | 201 | 283 | 240 | 31

tapering anteriorly. Anterior end of the dentary bent ven-
trally and its coronoid process finger-like directed verti-
cally (Fig. 4).
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Coloration: In live specimens, dorsum is olive-brown
with greyish tinges, flanks and belly are silvery-white.
The dorsal, pectoral, pelvic and anal fins are orange with
hyaline posterior margin, caudal-fin is bold orange with
black posterior margin, and in some specimens, the dor-
sal fin has a black margin.

Distribution and Habitat: Chondrostoma esmaeilii sp. nov.
inhabits the Sarab-e Ravansar Stream, Tigris River drain-
age, Iran (Fig. 5). At the Sarab-e Ravansar Stream (type
locality), the current was slow to medium, width 3—10 m,
maximum depth up to 0.8 m, bed muddy and in some
parts sandy, and with dense vegetation. Oxynoemacheilus
kiabii, Carassius auratus, Alburnoides idignensis and
Gambusia holbrooki co-exist with C. esmaeilii.

Etymology: The species is dedicated to Professor Dr. Ha-
mid Reza Esmaeili, for his long and outstanding contri-
butions in biology and systematic studies on Iranian
freshwater fishes.

Remarks: The type materials of C. regium were col-
lected in 1842 from the Quwik River basin (near Aleppo)
and in 1843 from the Mosul (Tigris River drainage) by
T. Kotschy (Coap, 2017). Twelve syntypes of C. re-
gium are in the Naturhistorisches Museum Wien that 7
fish (NMW 52532-52535) from the Quwik River and
5 from Mosul (NMW 52536—52538) (Fig. 6). A pervi-
ous study by JouLabpeH-RoupBar (2014) revealed that
Chondrostoma esmaeilii, sp. nov. has 2.8% and 1.5%
K2P sequence divergence in their Cyt b gene with speci-
mens from the Tigris and Euphrates river drainages, re-
spectively.

Chondrostoma esmaeilii is distinguished from C. re-
gium (also based on data from Kucuk et al., 2017) by
lacking a horny blade on the lower jaw and arched mouth
(vs. presence of horny blade and straight mouth); shal-
lowly forked caudal fin with rounded lobes (vs. deeply
forked caudal fin with pointed lobes), short snout mark-
edly rounded (17.1-20.8 vs. 28.1-32.3 % HL), deeper
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Fig. 6. Chondrostoma regium, paratypes; A: NMW 52538-1,227 SL, B: NMW 52538-2, 208 SL, Kueik, River at Aleppo, Syria; C: NMW
52532-1, 146 SL, D: NMW 52532-2, 135 SL, Tigris River at Mossul, Iraq.

body (24.3-28.2 vs. 19.8—-21.6 % SL), deeper caudal
peduncle (10.3—11.5 vs. 8.8—9.6 % SL), lower number
of lateral line scales (5158 vs. 62—73), lower number
of scales between lateral line and dorsal-fin origin (89,
mode 8 vs. 9—11, mode 10), and lower number of gill
rakers (15—17 vs. 25-32).

Chondrostoma esmaeilii s distinguished from C. cyri
by lacking a horny blade on the lower jaw (vs. thin horny
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layer), caudal fin with rounded lobes (vs. pointed lobes),
short snout (17.1-20.8 vs. 27.7-31.8 % HL), deeper
body (24.3-28.2 vs. 19.4-21.0 % SL), lower number of
lateral line scale (5158 vs. 56—64), and lower number
of gill rakers (15—17 vs. 21-30) (Fig. 7).

Chondrostoma esmaeilii differs from C. orientale by
having an arched mouth (vs. straight or slightly arched),
shallowly forked caudal fin with rounded lobes (vs.
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Fig. 7. Chondrostoma cyri, NHVUIC 2014-1-6, 207 mm SL; Turkey, Aras River.

Fig. 8. Chondrostoma orientale, ZM-CBSU 5792, 152 mm SL; Iran: Kor River.

forked caudal fin and pointed lobes), longer postdorsal
length (41.6-51.8 vs. 37.4—41.7 % SL), longer postorbi-
tal length (53.2—62.1 vs. 42.4—52.8 % SL), deeper head
at nape (74.4-91.6 vs. 46.4—-75.6 % HL), short dorsal-
fin base (9.2—11.9 vs. 11.6—14.2 % SL), short anal-fin
base (8.6—10.9 vs. 11.4—13.4 % SL), short snout length
(17.1-20.8 vs. 25.5-33.0 % SL), short head width
(45.5-63.8 vs. 54.8—64.5 % HL), and lower number of
gill rakers (15—17 vs. 25—-34) (Fig. 8).

Comparative materials: Chondrostoma orientale: — CMNFI
1979-0025, 9, 79—119 mm SL; Iran, Fars prov.: Kor River at
Marv Dasht, 29°51'N, 52°46'30"E. — CMNFI 1979-0028, 10,
108139 mm SL; Iran, Fars prov.: Kor River drainage (no other
locality data). — CMNFI 1979-0059, 1, 72 mm SL; Iran, Fars
prov.: Pulvar River, 30°01'30”"N, 52°57'E. — CMNFI 1979-0061,
4,53—-56 mm SL; Iran, Fars prov.: stream tributary to Pulvar River,
30°04'N, 53°01'E. — CMNFI 19790500, 7, 94— 110 mm SL; Iran,
Fars prov.: Pulvar River at Naqsh-e Rostam, 29°59'N, 52°54'E.
Chondrostoma cyri: — NHVUIC 2014—1-6, 6, 199—246 mm SL;
Turkey, Kars prov.: Cildir Lake, Aras River drainage, 41°05'45"N,
43°16'48"E. Chondrostoma regium: — NHVUIC 2014—-11-50,
2, 190—122 mm SL; Turkey, Adiyaman prov.: Keysun Stream at
Besni, Euphrates River drainage, 37°37'10"N, 37°57'50"E.
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Table 2. Morphometric characteristics of Chondrostoma orientale (CMNFI 1979-0500; CMNFI 1979-0028; CMNFI 1979-0025; CMNFI
1979-0059; CMNFI 1979-0061) and C. cyri NHVUIC 2014-1-6-6).

Chondrostoma orientalis Chondrostoma cyri
Characters (Kor River basin) (Caspian Sea basin)
range mean SD range mean SD
Standard length (mm) 79-139 199-246
In percent of standard length
Body depth maximal 22.4-30.9 275 1.5 19.3-22.6 21.0 1.3
Caudal peduncle depth 9.3-12 10.8 0.6 8.6-9.8 9.2 0.5
Predorsal length 49.7-53.4 51.3 1.0 45.8-49.5 479 1.3
Postdorsal length 37.4-417 39.8 11 40.1-42.6 417 0.9
Prepelvic length 44.9-49.0 46.5 1.5
Preanal length 61.9-67.8 66.1 24
Caudal peduncle length 20.1-21.8 21.3 0.7
Dorsal-fin base length 11.6-14.2 13.0 0.7 9.4-134 1.5 1.5
Dorsal-fin depth 16.8—20 18.2 0.8 15.8—-19.0 17.3 1.3
Anal-fin base length 11.4-134 122 0.6 9.7-10.8 10.2 0.5
Anal-fin depth 11.2-15 128 0.7 12.6-15.0 13.6 0.8
Pectoral fin length 16.2-19 17.7 0.7 13.7-16.7 15.0 1.1
Pelvic fin length 146-188 16.6 1.1 11.6-15.4 132 13
Pectoral-pelvic-fin origin distance 27.6-31.9 29.3 1.3 25.8-29.3 27.4 1.4
Pelvic-anal-fin origin distance 17.8-21.3 19.8 0.8 17.9-2156 20.1 1.4
Caudal-fin length 18.1-21 19.8 0.8 15.7-18.3 17.0 1.0
Body width 12.1-14.0 129 0.7
Caudal peduncle width 41-52 47 05
Head length (HL) 20.8-27.3 22.9 1.1 18.6—20.2 19.4 0.6
In percent of head length
Snout length 255-33 295 18 27.7-31.8 29.8 16
Eye horizontal diameter 19.5-30.4 26.3 20 18.1-20.6 193 1.0
Postorbital distance 42.4-52.8 48.6 2.2 48.3-56.4 53.0 34
Head depth at nape 46.4-75.6 69.8 4.8 76.5-87.5 82.1 3.6
Head depth through eye 41.2-47.6 44.0 2.4
Head length at the nape 56.0-65.3 59.4 3.2
Head width 54.8—64.5 59.2 2.6 42.3-49.2 448 2.6
Inter orbital 30.5-40.3 36.5 18 33.6-36.1 348 0.9
Inter nasal 16.2-18.9 17.6 1.1
Mouth width 20.2-29.4 26.5 15 222-27.8 24.5 19

Table 3. Number of the lateral line scales in Chondrostoma esmaeilii sp. nov., C. orientale (CMNFI 1979-0500, CMNFI 1979-0028;
CMNFI 1979-0025; CMNFI 1979-0059; CMNFI 1979-0061), C. cyri (NHVUIC 2014—1-6-6) and C. regium populations from the
Tigris and Euphrates rivers (data from Kuctk et al. 2017 and NHVUIC 2014—11-50, respectively).

Total lateral line scale |49 | 50 | 51 |52 | 53 | 54 | 55|56 |57 | 58 | 59 | 60 | 61 |62 | 63 | 64 | 65 | 66 |67 |68 | 69|70 | 71 | 72 | 73 | mode | mean | SD
C. esmaeilii 11213113 1 5355 | 53.7 | 2.0
C. cyri 111 1 2 1 62 | 604 | 33
C. regium (Tigris) 215111 2 11 64 65.2 | 2.1
C. regium (Euphrates) 1 111 11312 1 68 67.3 | 3.1
C. orientale 112131837713 4 52 | 532 | 21

Table 4. Number of scales between lateral line and dorsal-fin origin ~ Table 5. Number of the scales between lateral line and anal-fin

in the examined Chondrostoma species. origin in the examined Chondrostoma species.
ggfslzls_z:tg?;rll] lateral line and 8 | 9110|117 mode | mean | SD ::::?f?nbs::;?:n lateral line and 415! 6! 7! mode! mean | SD
Chondrostoma esmaeilii 714 8 83 | 25 Chondrostoma esmaeilii 912 5 52 | 04
Chondrastoma cyri 6 8 8.0 0 Chondrostoma cyri 5 5.0 0
Chondrostoma regium (Tigris) 3116 2 10 99 | 05 Chondrostoma regium (Tigris) 111515 5 52 |05
Chondrastoma regium (Euphrates) 8 | 4 10 103 | 05 Chondrostoma regium (Euphrates) 71312 4 46 | 08
Chondrostoma orientale 9119 3 9 88 | 06 Chondrastoma orientale 2218 |1 5 53 |05
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Table 6. Number of the branched rays in the dorsal-fin of examined
Chondrostoma species.

Table 7. Number of the branched rays in the anal-fin of the exam-
ined Chondrostoma species.

Dorsal-fin branched rays 7|89 10|11 | mode | mean | SD Dorsal-fin branched rays 9 |10 |11 |12 | mode | mean | SD
Chondrostoma esmaeilii 0] 1 8 81 103 Chondrostoma esmaeilii 318 10 97 |05
Chondrostoma cyri 11411 9 90 |07 Chondrostoma cyri 115 10 98 | 04
Chondrostoma orientale 1130 8 80 |03 Chondrostoma orientale 23| 8 9 93 | 04
Chondrostoma regium (Euphrates) ? 10 10 100 Chondrostoma regium (Euphrates) 2 12 12 100
Table 8. Number of the gill rakers in the examined Chondrostoma species.

Gill rakers 15|16 [ 17 |18 |19 | 20 | 21 |22 |23 | 24 | 25|26 |27 |28 |29 |30 | 31|32 |33 |34 | mode | mean | SD
C. esmaeilii 3|12 |6 17 163 | 09
C cyri 1 6 30 30 0.0
C. regium (Tigris) T3 113121 1 2628 | 2718 | 2.0
C. regium (Euphrates) 1 1 1 2 30 28.8 13
C. orientale 1 1166|6411 ]1[28-30| 295 | 19
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