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Petroleuciscus ninae sp. nov. is described from the Biiyiik Menderes River drainage. The new species is
distinguished by having a black lateral stripe from head to base of caudal fin, stripe distinct anteriorly
and posteriorly, wider than eye diameter; numerous black pigments on anal-fin rays; body depth at
dorsal-fin origin 27-30% standard length (Lg); head width at posterior margin of eye 16—19% Lg; and
eye diameter smaller than snout length. Petroleuciscus ninae is also distinguished from other species
in adjacent waters by having six fixed diagnostic nucleotide substitutions in the mitochondrial DNA
col barcode region.
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INTRODUCTION

The genus Petroleuciscus Bogutskaya 2002 contains several species previously
assigned to genus Leuciscus Cuvier 1816 (Bogutskaya, 2002). Petroleuciscus now
comprises five valid species: Petroleuciscus borysthenicus (Kessler 1859) from the
streams and rivers of the Black Sea, Marmara and northern Aegean Sea basins
(Bogutskaya, 1996), Petroleuciscus kurui (Bogutskaya 1995) from the upper Tigris
River drainage in Turkey (Bogutskaya, 1995), Petroleuciscus smyrnaeus (Boulenger
1896) from western Anatolia (Kottelat & Freyhof, 2007), Petroleuciscus squaliusculus
(Kessler 1872) occurs in the Syr Darya drainage and Petroleuciscus ulanus (Giinther
1899) from Orumeyeh Lake in Iran. Until recently, Petroleuciscus also contained
Petroleuciscus esfahani Coad & Bogutskaya 2010 from the Zayandeh River basin in
Iran (Bogutskaya, 1996, 2002; Coad & Bogutskaya, 2010; Perea et al., 2010), but this
sixth species has been found to be a synonym of Alburnus doriae De Filippi 1865
(Mohammadian-Kalat et al., 2017).

In this study, specimens collected from the Madara, Bahcekdy and Karamandere
streams (Black Sea Basin), Inece stream (a tributary of the Ergene River), Camagir
stream (Lake Biiyiikgekmece Basin) and the Susurluk River basin have been examined
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and identified as P. borysthenicus and specimens collected from the Gediz River, Bakir
stream, Lake Golciik, the Kii¢cliik Menederes River and Lesbos (Aegean Sea basin) have
been examined and identified as Petroleuciscus smyrnaeus. This study’ s comparison of
specimens from the Biiyiilk Menderes River (Aegean Sea basin) with P. smyrnaeus and
P. borysthenicus, however, shows that the Biiyiik Menderes River specimens represent
an unnamed species described here as P. ninae.

MATERIALS AND METHODS

Fish specimens and genetic tissues were catalogued at the Faculty of Fisheries (FFR) of the
Recep Tayyip Erdogan University Zoology Museum. Measurements were made with dial cal-
lipers and recorded to 0-1 mm. All measurements are made point to point, never by projections.
Counts and measurements follow Turan et al. (2016). Lateral line scale counts include scales
on the base of the caudal fin. The last two branched dorsal and anal-fin rays articulating on a
single pterygiophore were counted as 11/. Vertebral counts were obtained from radiographs
and counted as total, predorsal, abdominal and caudal vertebrae following Bogutskaya & Coad
(2009). Predorsal vertebrae included the Weberian vertebrae and abdominal vertebrae anterior
to the first dorsal-fin pterygiophore. Abdominal vertebrae were counted from the first Weberian
vertebra to the vertebra just anterior to the first caudal vertebra. The first caudal vertebra is the
first vertebra with its haemal spine fully developed. Counts of total and caudal vertebrae include
the last complex vertebra bearing hypurals. The meristic data for P. ulanus and P. squaliusculus
are from Coad & Bogutskaya (2010).

DNA EXTRACTION, PCR AND SEQUENCING

Total DNA was extracted from fin tissue using the Wizard Genomic DNA Purification Kit
(Promega; www.promega.com). Cytochrome c oxidase subunit 1 (col) barcode region (652 bp)
was amplified using the FishF1 (5’-TCAACCAACCACAAAGACATTGGCAC-3’) and FishR1
(5’-TAGACTTCTGGGTGGCCAAAGAATCA-3") (Ward et al., 2005) primer pairs. PCR prod-
ucts were purified using QIAquick PCR Purification Kit (Qiagen; www.qiagen.com) according
to manufacturer’s instructions and bidirectional sequencing of PCR products was performed
with an ABI PRISM 3730x1 Genetic Analyser (Applied Biosystem; appliedbiosystems.com)
using a BigDye Terminator 3.1 Cycle Sequencing Ready Reaction kit (Applied Biosystem) at
Macrogen Inc., Amsterdam (www.dna.macrogen.com).

MOLECULAR ANALYSES

COI barcode sequences were aligned using the Clustal W algorithm (Thompson et al.,
1994) implemented in Bioedit 7.2.5 (Hall, 1999). Haplotypes were identified using
DnaSP 5.1 (Librado & Rozas, 2009) software and submitted to GenBank with accession
numbers MF362183-MF362214. According to Akaike information criterion (AIC) and
Bayesian information criterion (BIC) implemented in jModeltest 0.0.1 (Posada, 2008), the
Hasegawa—Kishino—Yano (HKY) + G model (Hasegawa et al., 1985) was the best-fit model
for nucleotide substitution in the col barcode region. Phylogenetic relationships among haplo-
types and species were estimated using maximum likelihood (ML) and maximum parsimony
(MP) algorithms using PhyML (Guindon et al., 2010) and PAUP* 4.0b10 software (Swofford,
2003). In addition, the Bayesian inference (BI) analysis was run using a Metropolis-coupled
Markov chain Monte-Carlo (MCMC) algorithm from randomly generated starting trees for
six million generations in the MrBayes 3.1.2 software (Ronquist & Huelsenbeck, 2003) with
sampling every 1000 generations and the initial 25% of saved trees sampled in each MCMC run
discarded as burn-in. Squalius fellowesii (Giinther 1868) (MF362214), Ladigesocypris irideus
(Ladiges 1960) (MF362212) and Pseudophoxinus meandri (Ladiges 1960) (MF362213) were
selected as outgroup taxa for all phylogenetic analyses. Also Acanthobrama persidis (Coad
1981) (formerly known as Petroleuciscus persidis Coad 1981) sequences from GenBank were
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included in the phylogenetic analysis. Pairwise genetic distances among species were estimated
using the Kimura 2-parameter (K2P) distance model (Kimura, 1980) as implemented in MEGA
6.0 (Kumar et al., 2016).

RESULTS

Nucleotide sequences of the col barcode region were examined in 29 individuals
sequenced by this study and nine individuals from GenBank belonging to three species
of Petroleuciscus in western Anatolia and the Thrace region (Table I). The phylogenetic
analysis showed that these Petroleuciscus species are divided into two clades. The first
clade consisted of P. borysthenicus while the other clade contains P. smyrnaeus and P.
ninae. Petroleuciscus ninae constituted a highly supported clade sister to P. smyrnaeus,
both taxa being clustered in a monophyletic group distinguished from P. borysthenicus
(Fig. 1). ML, MP and BI analyses of mitochondrial col resulted in trees congruent with
each other, supported by high bootstrap values. Intrageneric K2P distances between
species were 1-:6% (P. ninae and P. symrnaeus), 3:3% (P. borysthenicus and P. ninae)
and 3-5% (P. borysthenicus and P. symrnaeus). In total, 28 variable nucleotide positions
in the col barcode region were identified between Petroleuciscus species studied here.
Petroleuciscus ninae was distinguished from all other Petroleuciscus species in western
Anatolia by six unique and diagnostic nucleotide substitutions sites in the mtDNA col
barcode region (Table II).

PETROLEUCISCUS NINAE NEW SPECIES
urn:1sid:zoobank.org:act:9A650935-B98C-44B3-8989-F71DFADFC01D

Holotype (Fig. 2)
FFR 03856, 61 mm standard length (Lg); Turkey: Aydin Province: Akcay stream,
3 km west of Begerli, 37° 45’ 34" N, 28° 20’ 07" E.

Paratypes
FFR 03837, 54, 35—-65 mm Lg; same data as holotype.

Diagnosis

Petroleuciscus ninae is closely related to P. smyrnaeus. In preserved individuals it
is distinguished from P. smyrnaeus by having a black stripe on flank extending from
head to base of caudal fin, stripe wider than eye diameter (v. equal to or smaller than
eye diameter) (stripe absent in life), numerous black pigments on anal-fin rays in life
(v. pigments absent or very few orange pigments in life); a deeper body (body depth at
dorsal-fin origin 27-30% Lg v. 24-27) and a wider head (head width at posterior eye
margin 16—19% Lg v. 14—-16). Also, P. ninae has an eye diameter that is smaller than
snout length (v. eye diameter approximately equal to snout length).

Petroleuciscus ninae is distinguished from P. borysthenicus by having fewer lateral
line scales (31-36 v. 36—41), fewer predorsal vertebrae (12—13, mode 13, v. 1314,
mode 14), a deeper body (body depth at dorsal-fin origin 27-30% Lg, v. 21-26), deeper
caudal peduncle (12—14% Lg, v. 9—11), wider head (at posterior of eye 16—19% Lg,
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TABLE I. List of species used for molecular analysis of mitochondrial DNA col

Species Accession number Country Drainage Reference
Petroleuciscus borysthenicus MF362192 Turkey Karamandere This study

P. borysthenicus MF362193 Turkey Bahcekoy This study

P. borysthenicus MF362194 Turkey Bahcekoy This study

P. borysthenicus MF362195 Turkey Bahgekoy This study

P. borysthenicus MF362196 Turkey Bahcekoy This study

P. borysthenicus MF362197 Turkey Camagir This study

P. borysthenicus MF362198 Turkey Camagir This study

P. borysthenicus MF362187 Turkey Capraz This study

P. borysthenicus MF362183 Turkey Sakar This study

P. borysthenicus MF362184 Turkey Sakar This study

P. borysthenicus MF362185 Turkey Sakar This study

P. borysthenicus MF362186 Turkey Sakar This study

P. borysthenicus MF362188 Turkey Cinarcik This study

P. borysthenicus MF362189 Turkey Cmarcik This study

P. borysthenicus MF362190 Turkey Ergene This study

P. borysthenicus MF362191 Turkey Ergene This study

P. borysthenicus KJ554175 Bulgaria Orljaska Geiger et al. (2014)
P. borysthenicus KJ554232 Bulgaria Orljaska Geiger et al. (2014)
P. borysthenicus KX516732 Georgia Rioni Khaefi et al. (2016)
P. borysthenicus KX516733 Georgia Rioni Khaefi et al. (2016)
P. borysthenicus HM560280 Turkey Bakakak Perea et al. (2010)
P. borysthenicus HM560281 Greece Fotolivos Perea et al. (2010)
P. symrnaeus MF362199 Turkey Gediz This study

P. symrnaeus MF362200 Turkey Gediz This study

P. symrnaeus MF362201 Turkey Gediz This study

P. symrnaeus MF362202 Turkey Gediz This study

P. symrnaeus KJ554189 Turkey Gediz Geiger et al. (2014)
P. symrnaeus KJ554102 Turkey Gediz Geiger et al. (2014)
P. symrnaeus HM560284 Turkey Golciik Perea et al. (2010)
P. ninae MF362203 Turkey Akcay This study

P. ninae MF362204 Turkey  Akgay This study

P. ninae MF362205 Turkey Akcay This study

P. ninae MF362206 Turkey Akcay This study

P. ninae MF362207 Turkey Akgay This study

P. ninae MF362208 Turkey Akcay This study

P. ninae MF362209 Turkey Akcay This study

P. ninae MF362210 Turkey Akgay This study

P. ninae MF362211 Turkey Akcay This study

v. 13—16) and longer pectoral-fin (20-24% Lg, v. 16—20). In Petroleuciscus ninae,
the black stripe is markedly distinct in both the anterior and posterior part of the flank
whereas in P. borysthenicus, the black stripe is indistinct at the anterior part of the body,
faintly distinct in the posterior part and anal-fin rays have numerous black pigments (v.
numerous orange pigments).

Petroleuciscus ninae is distinguished from P. kurui by having fewer lateral line scales
(31-36, v. 51-55), fewer scale rows between the lateral line and dorsal-fin origin (6, v.
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P. ninae_Akgay_stream_Turkey_MF362203
P. ninae_Akgay_stream_Turkey_MF362204
P. ninae_Akcay_stream_Turkey_MF362205
P. ninae_Akgay_stream_Turkey_MF362206
P. ninae_Akgay_stream_Turkey_MF362207
P. ninae_Akcay_stream_Turkey_MF362208
P. ninae_Akcay_stream_Turkey_MF362209
P. ninae_Akgay_stream_Turkey_MF362210
P. ninae_Akgay_stream_Turkey_MF362211
P. symrnaeus_Gediz_river_Turkey_MF362199
P. symrnaeus_Gediz_river_Turkey_MF362200
P. symrnaeus_Gediz_river_Turkey_MF362201
P. symrnaeus_Gediz_river_Turkey_MF362202
P. symrnaeus_Gediz_drainage_Turkey_KJ554189
P. symrnaeus_Gediz_drainage_Turkey_KJ554102
P. symrnaeus_Golciik_lake_Turkey_HM560284
P. borysthenicus_Karamandere_Turkey_MF362192
P. borysthenicus_Orljaska_drainage_Bulgaria_KJ554175
62/0.58/- | P. borysthenicus_Orljaska_drainage_Bulgaria_KJ554232
P. borysthenicus_Bahgekoy_stream_Turkey_MF362193
P. borysthenicus_Bahgekoy_stream_Turkey_MF362194
P. borysthenicus_Bahgekoy_stream_Turkey_MF362195
P. borysthenicus_Bahgekoy_stream_Turkey_MF362196
P. borysthenicus_Camasir_stream_Turkey _MF362197
P. borysthenicus_Camasir_stream_Turkey_MF362198
'I P. borysthenicus_Rioni_river_Georgia_KX516732
P. borysthenicus_Rioni_river_Georgia_KX516733
P. borysthenicus_Bakakak_stream_Turkey_ HM560280
- P. borysthenicus_Capraz_stream_Turkey_MF362187
P. borysthenicus_Fotolivos_Greece_ HM560281
P. borysthenicus_Sakar_stream_Turkey_MF362183
P. borysthenicus_Sakar_stream_Turkey_MF362184
P. borysthenicus_Sakar_stream_Turkey_MF362185
P. borysthenicus_Sakar_stream_Turkey_MF362186
|| P. borysthenicus_Cinarcik_stream_Turkey_MF362188
P. borysthenicus_Cinarcik_stream_Turkey_MF362189
P. borysthenicus_Ergene_river_Turkey_MF362190
I P. borysthenicus_Ergene_river_Turkey_MF362190
Squalius fellowesii_Esen_stream_Turkey_MF362214
_1 100/1/100 1 P. persidis_Pibarnoo_spring_Iran_HM560282
L P, persidis_Pibarnoo_spring_Iran_HM560283
] Ladigesocypris irideus_Dalaman_drainage_Turkey_MF362212
Pseudophoxinus meandri_lsikli_lake_Turkey_MF362213

MP/ML/BI

98/0.98/96

100/1/100

99/0.99/100

63-/93

98/0.89/97

63/0.7/90

59/0.84/65

62/0.73/94

0.02

Fi6. 1. Maximum likelihood tree based on mitochondrial col gene sequences of Petroleuciscus species. The
maximum parsimony, maximum likelihood and Bayesian inference analyses resulted in congruent trees.
Bootstrap and posterior probability values are shown above nodes on tree if 50% or higher.

8—11) and fewer scale rows between the lateral line and anal-fin origin (2—-3, v. 4-6).
Also, Petroleuciscus ninae is distinguished from P. ulanus and P. squaliusculus by hav-
ing fewer lateral line scales (31-36, v. 36—45 in P. ulanus, 40—47 in P. squaliusculus)
and fewer total vertebrae (35-37, v. 37-38 in P. ulanus, 38—40 in P. squaliusculus)
and fewer gill rakers on the first gill arch (7-8, v. 12—16 in P. ulanus, 9-11 in P.
squaliusculus).

Description
For general appearance see Fig. 2; morphometric and meristic data are provided in
Tables III and IV.
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(b)

FIG. 2. Petroleuciscus ninae (a) holotype, FFR 03856, 61 mm standard length (Lg) and paratypes FFR 03837 (b)
56 mm Lg and (c¢) 65 mm Lg.

Largest known individual 77 mm Lg. Body deep, slightly compressed laterally. Upper
profile of body convex, lower profile slightly convex. Head short, its length 0-9—1-1
times in body depth at dorsal-fin origin. Dorsal head profile convex, interorbital space
straight or slightly convex. Caudal peduncle length 1-1-1-5 times its depth. Snout
slightly rounded, snout length greater than eye diameter but smaller than interorbital
width. Mouth terminal and lips coequal.

Lateral-line complete, with 31-36 scales, six scale rows between lateral-line and
dorsal-fin origin and two or three scale rows between lateral-line and anal-fin origin.
Gill rakers 2—3 4+ 4—6 =7-8 on outer side of first gill arch. Dorsal fin with three sim-
ple and 71/4—81/ branched rays, outer margin slightly convex. Pectoral fin with one
simple and 13—15 branched rays, outer margin slightly convex. Pelvic fin with one sim-
ple and (7) 8 (9) branched rays, outer margin convex. Anal fin with three simple and
81/H—-91/ branched rays, outer margin slightly convex. Caudal fin forked, lobes slightly

© 2018 The Fisheries Society of the British Isles, Journal of Fish Biology 2018, 92, 875-887
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TaBLE III. Origin, sample size (n) and range in morphometry, including holotype (H) and mean
(in parentheses) of four Petroleuciscus species in western Anatolia and Thrace region

P. ninae P. smyrnaeus P. borysthenicus
Basin Aegean Sea Aegean Sea Blacksea, Marmara Sea
Drainage Biiyiik Menderes Gediz Susurluk
Stream Rezve, Istranca,
Kocagay, Sakar
Number of specimens 30 H 21 52
Standard length (Lg, mm) 45.3-77-3 771 47-0-84-7 51-8-117-5
Morphometry as %Lg
Head length 26:4-30-7 (27-9) 26-8 26:9-28.9 (28-1)  23.9-28:5(26:1)
Body depth at dorsal-fin 26-7-30-0 (28-2) 291 24.4-273(26:1) 21.0-27-4(25-3)
origin
Depth of caudal peduncle  11-5-13-6 (12:6) 13-6  11-5-13-7 (12-4)  9-0-12-0 (10-5)
Head width 1 11:5-13-6 (12:6) 13:6  8:6-11-9(10-2)  9:4-12-9 (10-6)
Head width 2 15-6-18-7 (16:2) 16-1  13-7-16-1 (14-8)  12.5-16-2 (14-3)
Head width 3 at middle 15:3-18-2(16-7) 170  142-17-0(15-6) 13-7-16-5(15-2)
of opercle
Head depth 1 at through 13-:3-179 (15-4) 161 13-7-16:6 (15-1) 12-8-17-0 (14-5)
eye
Head depth 2 at nape 19-023-2 (21-0) 212 18:6-21-5(20-2) 16-7-21-4 (19-0)
Eye diameter 6.0-9-3 (7-5) 6-1 6-4-8-8 (7-7) 5-7-82(7-0)
Snout length 6-8—11-0 (8-5) 88 6-:3-9-1(7-9) 7-0-9-5 (8-0)
Interorbital width 9-4-13-2(109) 107 8:9-11-6 (9-8) 8-4-10-8 (9-8)
Snout width at nostrils 8-:9—-12-3 (10-7) 11-4 7-3—10-4 (8-8) 8:5-11-2(9-6)
Snout depth at nostrils 8-8—14-5(10-5)  10.1 7-9-11-5(9-2) 7-9-10-6 (9-2)
Width of mouth gape 6-5-11-3 (8:3) 83 5-5-83(7-1) 5-8—8-8 (7-4)
Length of mouth gape 6-2—11-1 (8-6) 82 6-9-10-3 (8-3) 7-2—-10-2 (8-1)
Predorsal length 56:3-60-8 (58:9)  60-8  55:5-61-1(58:5) 55-1-60-4 (57-0)
Prepelvic length 49-4-55-6 (52-1) 525 49.7-56-1(52-4) 40-2-62-1 (50-4)
Pre-anal length 70-9-77-7(73:9)  74-6  60-9-74-8 (72:7)  67-9-74-0 (70-6)
Pectoral-fin origin to anal ~ 47-0-52-6 (49-3) 51.0 43-8-50-3 (47-6) 44-5-51-3 (47-1)
fin
Pectoral-fin origin to 24-1-31-0 26:6) 275 21:3-284(257) 19-6-30-2 (25-5)
pelvic fin
Pelvic-fin origin to anal 20-8-25-4(22:8) 220 19-0-23-8(21-6) 16-:3-29-3 (21-3)
fin
Length of caudal 14.3-18-5(16:6) 163  16-:0-19-5(17-8)  16-7-22-1(19-2)
peduncle
Dorsal-fin height 18:3-24-0 (22-1) 196 18:5-23-6 (21-2) 16-1-24-5(20-2)
Pectoral-fin length 19-6-24-0 (22:2) 196 17-2-21-1 (18-7)  15-8-20-4 (15:6)
Pelvic-fin length 14.9-193 (17:5) 16:0  14-1-18-3 (15-8)  12.9-20-8 (15-6)
Anal-fin height 13.9-21-7 (16:5) 157  13:9-18:3 (16:0)  13-5-18-2 (15-7)
Length of upper 21-1-22-8 (249) 218 21-0-28-2(24-2) 19-5-25-2(22-3)
caudal-fin lobe
Length of middle 13-8-17-5(15-8)  14.0  12-6-20-3 (15-7) 13-2-18-0 (15-1)

caudal-fin ray
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TaBLE IV. Frequencydistribution of meristic features of four Petroleuciscus species in western
Anatolia and Thrace region

Scale rows between lateral-line and:

Lateral-line scales Dorsal-fin origin Anal-fin origin

n 31 32 33 34 3536 37 38 39 40 41 Mean 6 7 Mean 2 34 Mean

P. ninae 301 2 312111 34-1 30 6.0 22 8 2:3
P. borysthenicus 60 7 10181112 2 383 2 58 7-0 60 3.0
P. smyrnaeus 30 4 7171 1 346 26 4 6-1 15 15 2:5
Predorsal Abdominal
vertebrae vertebrae Caudal vertebrae Total vertebrae

12 13 14 Mean 18 19 20 21 Mean 15 16 17 18 Mean 34 35 36 37 38 Mean

P. ninae 10 2 8 128 3 7 187 2 8 16-8 6 2 2 356
P. borysthenicus 30 22 8 133 721 2 198 2 1711 173 5 1510 372
P smyrnaeus 15 10 5 123 3 12 208 3 10 2 159 3 8 4 35-1

n, Sample size.

rounded. Pharyngeal teeth 2:5-5-2 or 2-5-5-1, hooked at tip, not serrated. Total ver-
tebrae 35—37, predorsal vertebrae 12—13, abdominal vertebrae 18—19 and and caudal
vertebrae 16—17. Abdominal region longer than caudal region and difference between
abdominal and caudal vertebral numbers varies from one to three. Vertebral formulae
18+17(2),19+16 (4), 19+ 17 (2) and 19 + 18 (2).

Coloration

Formalin-preserved individuals brownish on back and upper part of flank, yellowish
on lower part of flank and belly. A black stripe present on upper part of flank from
posterior margin of operculum to hypural complex, stripe width greater than eye diam-
eter. Stripe absent in life. Numerous dark-brown pigment cells on flank scales in most
individuals. Caudal and dorsal fins grey; pectoral, pelvic and anal fins light grey or
yellowish. Numerous black pigments on anal-fin rays.

Distribution and notes on biology

Petroleuciscus ninae is only known from tributaries of the Bilylik Menderes River
drainage (Fig. 3). It inhabits somewhat deep and slowly flowing waters with cobble
and pebble substrata.

Etymology
The species is named for Nina Bogutskaya, who has contributed to the knowledge of
the fish fauna of Europe and Asia.

COMPARATIVE MATERIALS

Petroleuciscus smyrnaeus

FFR 03835 (Fig. 4), 18, 41-86 mm Lg; Turkey: Usak province: Gediz River at Der-
bent, 38° 46’ 36'" N, 29° 12’ 41" E. FFR 03842, 13, 45-75mm Lg; Turkey: Usak
province: Gediz River south of Yenikent, 38° 50’ 14’" N, 29° 16’ 10" E.
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FiG. 3. Map of western Anatolia and the Thrace region showing the distribution of Petroleuciscus specimens
examined for this study: @, P. ninae; W, P. smyrnaeus; A, P. borysthenicus.

Petroleuciscus borysthenicus

FFR 03847, 9, 33-80mm Lg; Turkey: Kirklareli province: stream Madara at
Demirkoy, 41° 52’ 33" N, 27° 54’ 37" E. FFR 03829, 10, 63—81 mm Lg; Turkey:
Istanbul province: stream Camasir at Catalca, 41° 09’ 48"" N, 28° 27’ 33"" E. FFR
03840 (Fig. 5), 12, 51-94 mm Lg; Turkey: Kiklareli province: stream Bahgekdy at
Bahgekdy, 41° 34’ 09" N, 28° 04’ 46" E. FFR 03841, 1, 88 mm Lg; Turkey: Istanbul
province: stream Karamandere at Karamandere, 41° 22’ 48'" N, 28° 17" 45" E. FFR
03833, 25, 53—70 mm Lg; Turkey: Balikesir province: stream Sakar at Manyas, 40°
03’ 00" N, 27° 57" 46'" E. FFR 03834, 3, 79-91 mm Lg; Turkey: Canakkale province:
stream Cinarcik northern of Cinarcik, 39° 57’ 59" N, 27° 11’ 43"" E. FFR 03838, 5,
52-69 mm Lg; Turkey: Canakkale province: stream Kocagay south of Dura, 40° 00/
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Fi16. 4. Petroleuciscus smyrnaeus FFR 03835, 79 mm Lg; Usak prov.: Gediz River at Derbent.

Fi1G. 5. Petroleuciscus borysthenicus FFR 03840, 81 mm Lg; Kiklareli province: Bahcekdy Stream at Bahgekoy.

52'" N, 27° 48’ 45" E. FFR 03839, 21, 51-91 mm Lg; Turkey: Balikesir province:
stream Alburak at Ilica, 39° 52’ 31"" N, 27° 46’ 16”" E. FFR 03839, 15, 44—-59 mm Lg;
Turkey: Bursa province: Lake Golbasi at Golbagi, 40° 12’ 42"/ N, 29° 19’ 07" E. FFR
03836, 1, 63 mm Lg; Turkey: Bursa province: stream Capraz at Karacabey, 40° 11/
47" N, 28° 21’ 09" E.

Petroleuciscus kurui
FFR 03857, 6, 45—74 mm Lg; Turkey, Hakkari province: Tigris River basin at Yiik-
sekova wetland, 37° 26’ 07"’ N, 44° 21’ 58" E.

MATERIAL USED IN THE MOLECULAR GENETIC ANALYSIS

Petroleuciscus ninae
FFR DNA-03856, 9, Turkey: Aydin Prov.: stream Akgay, 3 km west of Begerli, 37°
45" 34’ N, 28° 20’ 07"" E (GenBank accession number: MF362203-MF362211).

Petroleuciscus borysthenicus

FFR DNA-03829, 2, Turkey: Istanbul province: stream Camasir at Catalca, 41° 09’
48" N, 28° 27" 33" E GenBank accession number: MF362197, MF362198). FFR
DNA- 03840, 4, Turkey: Kiklareli province: stream Bahgekdy at Bahgekdy, 41° 34/
09" N, 28° 04’ 46’" E (GenBank accession number: MF362193-MF362196). FFR
DNA-03841, 1, Turkey: istanbul province: stream Karamandere at Karamandere, 41°
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22" 48" N, 28° 17’ 45" E (GenBank accession number: MF362192). FFR 03833DNA,
4, Turkey: Balikesir province: stream Sakar at Manyas, 40° 03’ 00"’ N, 27° 57" 46" E
(GenBank accession number: MF362183-MF362186). FFR DNA-03834, 2, Turkey:
Canakkale province: stream Cinarcik northern of Cinarcik, 39° 57" 59" N, 27° 11’
43" E (GenBank accession number: MF362188, MF362189). FFR DNA- 03836, 1,
Turkey: Bursa province: stream Capraz at Karacabey, 40° 11’ 47" N, 28° 21’ 09"
E (GenBank accession number: MF362187). FFR DNA-03846, 2, Turkey: Kirklareli
province: Ergene River at Inece, 41° 41’ 39" N, 27° 04’ 47" E (GenBank accession
number: MF362190, MF362191).

Petroleuciscus smyrnaeus
FFR DNA-03835, 4, Turkey: Usak province: Gediz River at Derbent, 38° 46’ 36" N,
29° 12/ 41" E (GenBank accession number: MF362199-MF362202).

DISCUSSION

Historically, it has been known that two species of Petroleuciscus occurred in Turkey.
A third species of Petroleuciscus, however, has been identified in this systematic revi-
sion of the genus using genetic and morphological data. Petroleuciscus ninae sp. nov.
has specific morphological characters and diagnostic nucleotide substitutions based on
the mtDNA barcode region. As seen in the col gene-tree topology, P. ninae is sister to
P. smyrneaus. The fact that the genetic distance between P. ninae and P. borysthenicus
is greater than between P. ninae and P. smyrneaus is also consistent with geographical
distributions of these species.

We thank J. Freyhof for his comments on an earlier version of the manuscript,
E. Baycelebi (Rize) and S. S. Giiglii (Isparta) for help with fieldwork.
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