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Minnows
(Family Leuciscidag

An extensiveGeneral Introduction to cyprinoid fishes is given iMolume | coveringPurpose
of the Work, Materials and Methods, Environmétistory of Research and Fisheridis
introductory section under Carps (Family Cyprinidae) in Voluroevkrs aspects of the
classification, relationships, morphology and biology of the cyprinoid fighexl inlran.

The status of the fish fauna in travas assessed by Coad (1980b) and Kaahl (1999)
and compared with other areas by Moyle and Leidy in Fiedler and Jain (1992). The percentage of
the total fauna under some form of threat was assessed at 22%, a figure which was lower than
most other agas examined. The IUChkssessmen{2015 https://newredlist.iucnredlist.org/
downloadedat various times 2019and should be checked for updatase given below for the
leuciscidspecies over their wole distribution. Apart from Iranian endemics and species found
mostly in Iran and adjacent countries, these assessments may not depend much on Iranian data.
However,given human population increases and agriculfwtamnestic and industridiemands
for water, pollution and drought in Irathese assessments probably apply to Iran and may be
conservative. Species not included have no assessment.

Critically EndangeredNone.

Vulnerable:None.

Least ConcerrAbramis bramaAcanthobrama marmjdicanthobrama microlepj&lburnoides
eichwaldii Alburnus caeruleysAlburnus chalcoidesAlburnus filippii, Alburnus hohenackeri
Alburnus sellalBallerus sapaBlicca bjoerknaChondrostoma cyriChondrostoma regium
Leucaspius delineatukeuciscus asps, Leuciscus voraxPelecus cultratusScardinius
erythrophthalmusSqualius berakSqualius lepidusSqualius turcicus

Data DeficientAcanthobrama urmianus


https://newredlist.iucnredlist.org/

Identification Keys

Theleuciscidsof Iran may be identified using the following keys, the first to genera and the
subsequent ones to species within genera having more than one 3fmame I: Introduction
andCarps(Family Cyprinidaehas more background on keys and techniques.

Notethat key characters,g.,fin ray counts, are restricted to Iranian species; species
from elsewhere may not key out here. Distributions in the keys are also for Iran only and are
based or19 drainage basinsee map below iBiodiversity)

The keys are itwo main sections, Key to Generaand aKey to Species within
Generawhere there are two or more species.

Distributions in the keys are by drainage basin, except for exotic species which may
occur widely as farmed fish or as accidental and deliberkgases that have not always been
well-documented. Native fishes that have been translocated aremeentCharacters in
brackets [..] may not apply to all genera or species below them in the key but are additional
characters that aid identification fitrat particular genus or specidiistrations are taken from
the Species Accounts where the source is acknowledged.

A few general illustrations were given under Cyprinidae to show characters that appear
repeatedly in the keys to both Carps and Minnows.

Definitions of characters may be found in dietionary of Ichthyologyt
www.briancoad.comThickened fin rays are referred to as spines for convenience in this key,
although they are not true spines.

Key to Generaof Leuciscidae
Specieghatare the only one in the genus will key out hane are illustrated
la Scalelesgor nakedkeel from the throat to the anal fimouth almost verticalateral line

verywavy; dorsal fin origin behind anal fin origilGaspian Sea basinRelecus cultratus
1b. Not as above-> 2

Pelecus cultratus

2a.Naked ventral keel of varying extent between pelvic fin bases and arabf
2b. Naked ventral keel absent> 8


http://www.briancoad.com/

Naked vetral keel inAlburnoidessp.

3a. Scaleless groove on back before dorsal fin; [mouth small, oblique and subterminal; anal fin
branched rays 184; pharyngeal teeth usually Z522]; Caspian Sea basirBticca bjoerkna
3b. No groove on back-> 4

Blicca bjoerkna

4a. Anal fin branched rays 1#4; pharyngeal teeth in one row (usual$)s--> 5
4b. Anal fin branched rays21, usually less than 16; pharyngeal teeth in two rows (us2ialy
4,2 or 2,55,2)--->7

5a. Scaled keel behind dorsal fin; anal fin origin behind a vertical from dorsal fin end; Caspian
Sea basin ¥imba persa
5b. No scaled keel behind dorsal fin; anal fin origin before a vertical from dorsal fin-erél

Vimbapersa



6a. Anal fin branched rays 220 (mostly 2428); dorsal fin branched rays modally 9; Caspian
Sea basir Abramis brama

6b. Anal fin branched rays 344 (mostly 3438); dorsal fin branched rays modally 8; Caspian
Sea basi Ballerus sapa

Abramisbrama Ballerus sapa

7a. Gill rakers short; pharyngeal teeth usually unserr&@asdpian Sed)ashte Kavir, Esfahan,
Hari River, Kor River, Lake Urmia, Namak Lakeersis Sirjan and Tigris Rivebasins=
Alburnoides

7b. Gill rakers long; pharyngeal teeth usually serraBa$pian Sea, Esfahan, Hari River,
Hormuz, Kor River, Lake Maharlliake Urmia,Namak Lake, Persis afldgris Riverbasins=
Alburnus

8a. Last dorsal fimnbrancheday thickenedas a smooth spine (nodeanthobramapersidis
lacks this spine and keys out belp@pspian SedHormuz, Kor River, Lake Maharllake
Urmia, PersisandTigris Riverbasins =Acanthobrama

8b. Last dorsal fiunbranchedtay not a spine--> 9

9a.Mouth a \entral arch; lower jaw with horny anterior ed@aspian Sedsfahan, Kor River,
Persis and’igris River basis = Chondrostoma
9b. Mouth terminal or subterminal, not arched; lower jaw without horny anterior-edd

Ventral arch mouth
of Chondrostoma



10a.Lateral line incomplete with-@3 pored scales; females with large, rounded papillae around
the genital opening; Caspian Sea basireacaspius delineatus
10b.Not as above--> 11

N3
\\ .

Leucaspius delineatus

1l1a.Flanks with a stripe evident posteriorly but fading anteriorly and not reaching the head;
pharyngeal teeth 1-8,1; [dorsal fin branched rays modally 7; lateral line scale$335Hormuz,
Kor River, Lake Maharlu and Persis basin8canthobramapersidis

11b.Not as above--> 12

Acanthobramaersidis

12a. Lateral lie scales 62.10, mostly65 or morelarge mouth with the lower jaw projecting
Caspian Sea and Tigris River basinlseticiscus

12b.Lateral line scales 368, mostly 58 or lesanouth relatvely small, terminal or subterminal
-->13

Large mouth and projecting lower jaw
in Leuciscus

13a.Scaledkeel on belly pharyngeal teeth 3;5,3;[dorsal fin branched rays 10, usually 8;
anal fin branched rays 23, usually 11]Caspian Sea basinScardinius eryttophthalmus
13b. Not as above-> 14



Scardinius erythrophthalmus

14a. Pharyngeal teeth in a single rovg 6r 55; [dorsal fin branched rays B2, usually 910;
anal fin branched rays B2, usually 910]; Caspian Sea basinRutilus

14b. Pharyngeal teeth in two rows, usually-3,2 or 2,55,2, [dorsal fin branched rays 10,
usually 79; anal fin branched raysTl, usually 8]; Caspian Sea, DasbtKavir, Hari River
Namak Lake and Tigris River basinsSqualius

OB

Verbal Key to Genera of Leuciscidae

Thekey characters of the genera are summarised heésitricted to Iranian species
only. Characters may not be unique to a genus but the combination of characters is unique.

Abramis naked ventral kegbetween pelvic fin basesd anal fiy, anal fin branched rays 220
(mostly 2428); dorsal fin branched rays modally 9; pharyngeal teeth in one row
Acanthobramalast dorsal fin unbranched ray thickened as a smooth spine; no ventral keel
Alburnoides ventral keel of varying nakesktent;anal fin branched raysB6; unserrated
pharyngeal teeth in two rows; gill rakers short

Alburnus ventral keel of varying naked exteanal fin branched raysZ1, usually 18 or less;
serrated pharyngeal teeth in two rows; gill rakers long

Ballerus ventral keel of varyingnakedextent; aal fin branched rays 344 (mostly 3438),
dorsal fin branched rays modally 8; pharyngeal teeth in one row

Blicca: ventral keehaked scaleless groove on back before dorsal fin
Chondrostomamouth ventral and ahed lower jaw with horny edge; pharyngeal teeth,%-5
or 6-6; last dorsal fin unbranched ray not a spine; no ventraj keel

Leucaspiuslateral line incomplete with-@3 pored scales

Leuciscuslarge mouth with the lower jaw projectinigteral line sales 62110

Pelecusnaked ventrakeel from the throat to the anal fin

Rutilus mouth not archedgharyngeal teeth-6 or 55

Scardinius scaled keel on belly; pharyngeal teeth-3,3

Squalius mouth not arched; pharyngeal teeth-2,3

Vimba naked ventral keefnal fin branched rays 122; scaled keel behind dorsal fin
pharyngeal teeth-5

IEIEIL3L>
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Keysto Species within Genera of Leuciscidae

Note that some species have been defined by Nike morphological differences
comprise overlapping char aooetupique) (dmrcd as@acitredisv i
specimens may be difficult to identify in the fiettle laboratoryor in the literature basezh
external morphology. Distributiois therefore ofteimportant A single species is shown to
represent each genus as body form is generally similar.

Key to Acanthobrama

Acanthobrama marmid

la. Lateral line scales 383; dorsal fin branched rays modally 7; anal fin branched rdys 7

usually 9 or lesdorsal fin spine and naked ventral keel absdotmuz, Kor RiveyLake

Maharluand Persidasins sAcanthobramaersidis

1b. Lateral line scales 50 or more; dorsal fin branched rays modally 8; anal fin branched rays 10
or more dorsal fin spine and naked ventral keel preses 2

2a. Pharyngeal teeth in one rowH} total gill rakers 1217; [anal fin branched rayk3-22];
Tigris River basin= Acanthobramanarmid

2b. Pharyngeal teeth in two rows (1 or 2 in outer row, 4 or 5 in nowér; total gill rakers 1014,
[anal fin branched rayg}-19]; Caspian Sea and Lake Urmia basis 3

3a. Anal fin branched rayk?-19; lateral line scales 687, Caspian Sea basinAcanttobrama
microlepis
3b. Anal fin branched rays 108; lateral line scales 5688; LakeUrmiabasin =Acantlobrama
urmianus

Key to Alburnoides

Modified afterCoad and Bogutskaya (2009) avidusaviSabetet al. (2015), this key is
unsatisfactory aseristic and morphometricharacters overlap between specathough modes
andmeansof countsmay be differentand colour pattern of the lateral line and keel development
vary between and within specidsarge samples of specimens of a species naturally show wider
ranges in chacter states than in smaller samples, and thus rélde@ficacyof possible



11

distinctionswhen individual fish or small samples are to be identifik@hges and percentages
hereserve to indicate degree of overkapd refinethe usefulness gireviouskeys DNA defines
species (with some disagreements between authors) and for practical purposes in the field, in
older preserved specimens and in literature records, distribution i$heyable under the genus
summarises distribution.

Note that transloation ofthese smallish, evident in other speciasich asAlburnus
hohenackeri, has not been investigated and is a potential source of confusion.

Alburnoides eichwaldii

la.Snout pointed or slightly rounded; mouth terminal or upturned, tip of moefthoci level

from slightly above middle of eye to upper margin of pupil; lower jaw slightly to moderately
projecting relative to upper jaw; junction of lower jaw and quadrate on about vertical through
anterior eye marginAtrak, Hari Kor Riverand Sirjarbasins---> 2

1b. Snout slightly to markedly rounded; mouth terminal to subterminal, tip of mouth cleft on
level from middle of eye to below lower margin of eye; upper jaw slightly to moderately
projecting relative to lower jaw; junction of lower jaw anghgrate on about vertical through
about middle of eye-> 4

2a. Kor River and Sirjan basinsentral keel completely scaledAlburnoidesganati
2b. Atrak and Hari River basingentral keel completely or almost completely scaleless3

3a. Hari River basinmostly 14-16 analfin branchedays(90.7%, range 1:06) = Alburnoides
holciki

3b. Atrak River basinmostly12-13 analffin branchedays(83.3%, range 1-15) = Alburnoides
parhami

4a. Anal fin branched ray8-13, mosty 8-11 (96.0%) with 8-10 at 76.6%dorsal fin branched
rays7-8, often 7--->5

4b. Anal fin branched ray8-16, mostly 11-14 (96.499; dorsal fin branched ray rarely 7--->
6

5a. NurabadRiver of Tigris River basin; drsal fin branched rays 7(91.3%gntral keel
scaleless frononethird to whole keel length; 380, commonly 39, total vertebrae;-29,
commonly 20, abdominal vertebraé\lburnoides nicolausi

5b. Lake Urmia basin; arsal fin branched rays 7(49.0%) or 8(51.0%entral keel completely
scded; commonly 4041 total vertebrae; 202, commonly 21, abdominal vertebrae
Alburnoides petrubanarescui
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6a. Ventral keelusuallycompletely or partly scaled-> 7
6b. Ventral keelusuallycompletely or almost completely scaleless 9

7a. Tigris River basin; aal fin branched raysostly11-12 (94.7%, range 9.2), total scale radii
12-17; [lateral line scale89-49] = Alburnoidesidignensis

7b. Outside Tigris River basin in northern basinsaldin branched raysosty 11-14 (85.5%,
range 1016, often 13 or more at 44.2f/4otal scale radii6-19---> 8

8a. Western Dashé Kavir basin; ge located in the anterior half of head; predorsal vertelae
14(72.5 and 27.5%)orbit width smaller than interorbital width; deep body and head
Alburnoidescoadi

8b. Western Caspian Sea bafiom Sefid River basin (or just east) and then west (except the
Aras River basingye located in the mithead; predorsal vertebraestly12-13 (44.2 and
52.1%) orbit width about equal to interorbital widtshallow body and headAlburnoides

samiii

9a. Aras River basin in Caspian Sea basateial line in live and preserved fish delineated by

dark pigment dots above and below; predorsal vertel#dé&, mostly 1314 (93.0%; 38.1%

with 13) = Alburnoideseichwaldii

9b. Lateral line in live and preserved fish somewhat darker than surrounding flank but no strong
dark dots outline canal; predorsal vertelitdd4, mostly 1213 (89.1%; 31.2% with 13}-> 10

10a. Cheshmeh Ali and adjacent waters of the northern Bagtavir basin =Alburnoides
damghani
10b. Other basins-> 11

11a.Namak Lake basin;ye relatively large (27-84.5, mean 31.3 ihead length= Alburnoides
namaki

11b. Eastern Caspian Sea basast of the Sefid River basin (except the Atrak Rjva@
relatively small (23.634.0, mean 27.9 ihead length= Alburnoidestabarestanensis

Key to Alburnus

Translocation of these small species may be more widespread than documented. See, as an
exanple, under thélburnus hohenackedescription.
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Alburnus hohenackeri

la. Dorsal fin branched rays modally 7; strong-fladk stripe [anal fin branched raysl3,
usually 1012; anal fin origin below or behind last dorsal fin réagtal gill rakers 1221; lateral
line scales 44, usually F or les$; Caspian Sea basinAtburnus filippii

1b. Dorsal fin branched rays modally 8; no strong stripe in Caspian Sea species

Mid-flank stripe inAlburnus filippii

2a. Total gill rakers 8-31, usually 19r more Caspian Sea basir> 3
2a. Total gill raker8-23, usually 16 or less all but one speciesutside Caspian Sea basir>
4

3a. Lateral line scales 54, usually 55 or moreabdominal keel partly covered by scales, no
more than half nakegeritoneumlight browry Caspian Sea basimAlburnus chalcoides

3b. Lateral line scalesA®5, usually % or less abdominal keel mostly nakgperitoneum light
silvery; Caspian Sea basin and translocatédbarnus hohenackeri

4a.Hari River basin; [total gill rakers3t23; lateral line scales 386; anal fin branched rays 9
13] = Alburnus taeniatus
4b. Outside Hari River basin->5

5a.Lake Urmiabasin---> 6
5b. Tigris River and basins afentral andsouthern Iran--> 7

6a.Lateral line scales 463; peritoneum black Alburnus atropatenae
6b. Lateral line scaleb345; peritoneum silverprown =Alburnus ulanus

7a. Lateral line scales 58, usually @ or more Esfahan, Hormuz, Kor River, Lakéaharlu,
Persis and Tigris Rer basins= Alburnussellal
7b. Later line scales 43%9, usually57 or less---> 7
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8a. Anal fin branched rays3t18; total gill rakers 1613; Tigris River basin sAlburnus caeruleus
8b. Anal fin branched rays-22; total gill rakers 1A8; Esfahan, Namak Lake and Tigris River
basins =Alburnus doriae

Key to Chondrostoma

Modified after Eagderet al (2017).

Chondrostoma cyri

la.Total gill rakers 1517; snout short and rounded (1720.8 in% of head length); mouth

arched without a horny blade on lower jasaudal fin shallow with rounded lobes; Tigris River
basin =C. esmaeilii

1b. Total gill rakerd 7, usually 20pr more; snout long (25.5 or more% of head length);

mouth straight to slightlgrched with a horny blade on lower jaw; caudal fin forked with pointed
lobes---> 2

2a.Caspian Sea basiflateral line scaled7-73; dorsal fin branched rays usuallyahal fin
branched rays usuallyB0; total gill rakerausually21 or morg¢ = Chondrostoma cyri
2b. Outside Caspian Sea basi» 3

3a. Kor River basin[lateral line scales 437; dorsal fin branched rays usuallya®al fin
branched rays usually 8otal gill rakers 25 or mote= Chondrostoma orientale

3b. Esfahan PersisandTigris River basis; [lateral line scales 5@3; dorsal fin branched rays
usually 89; anal fin branched rays usuallyl9; total gill rakersl8, usually 20, or more
Chondrostoma regium

Key to Leuciscus

Leuciscus vorax
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The distinction oL. aspiusandL. voraxhas not been examined recently and characters overlap,
sample sizes for gill rakers and scales in particular being very small. However, they are found in
widely separatd basins.

la.Lateral line scales 6205; anal fin branched rays <116, usually 1213; total gill rakers 811;
total vertebrad7-51; Caspian Sea basin_.euciscusaspius

1b. Lateral line scales 8P10; anal fin branched raysl®, usuallyl0-11; total gill rakers 914;
total vertebrae 553; Tigris River basin £euciscus/orax

Key to Rutilus

Rutilus lacustris

la.Lateral Ine scales 468, mostly 5558; gas bladdezlongate and conicadr pointed
posteriorly Caspian Sea basmRutilus kutum

1b. Lateal line scales 398, mostly £2-47; gasbladder rounded posteriorlZaspian Sea basmn
Rutilus lacustris

Note: Rutilus lacustrigformerly recognised & single taxon in IrarRutilus rutilus as a
subspecieR. r. caspicuor asR. caspicu¥ andR. rutilusarenotrecognised oseparated here as
distinct taxain the Iranian Caspian Sea basiey may be distindaxabased on migratory
habitsandcharacters listed in Kottelat and Freyhof (2007) and general literature. Some
characters do not agree between studies, others ovarlage only visible on fresh materidhe
key characters belohave yet to bexamined irdetail inresident and migratory Iranian
specimens

la. Lateral line scales mostly 443 (or mostly42-44); dorsal fin branched rays B, mostly 9;
depth of body 2-37% of standard length (mostly 23.%); mouth subterminal and pdower
than level of lower main of eye;snout roundedris andpectoral pelvic and anal fins usually
withoutyellow, orange ored pigmen(iris silvery-grey, dark margined fins, slightly red in
autumn outside spawning seasanigratory; Caspian Sea basirRutilus lacustris

1b. Lateral line scales mostly 48 (or mostly 3941), dorsal fin branched rays®L, mostly 10;
depth ofbody25-36% of standard length (mostly-35%); mouth terminal or almost terminal
and top above level of lower margin of egaput pointediris andpectoral pelvic and anal fins
always withyellow, orange or red pigmemonmigratory; Caspian Sea basirRutilus rutilus
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Key to Squalius

Modified after Khaefet al (2016) There is more variation in characters than given in the key
by Khaefiet al. (2016) and distribution is the key character.

la. Dorsal fin branched rays modallyHari River basin =Squalius latus
1b.Dorsal fin branched rays modally® Caspian Sea, DasatKavir, Namak Lake and Tigris
River basins--> 2

2a. Head elongate and pointed witkteonglyprojecting lower jawTigris River basin =
Squalius lepidus
2b. Not as above-> 3

3a. Knob on lower jaw symphysis wide, thick; posterior tip of each flank scale with a bold grey
or brown, roundish or crescesthaped blotch; Daslat Kavir and Namak Lake basinsS=namak

3b. Knob on lower jaw symphysis narrowjrifor absent; posterior tip of flank scalesually

without bold blotch> 4

4a. Caudal, anal and pelvic fin rays hyaline or with a grey or yellow hue in life; knob on lower
jaw symphysis absenftigris River basin =Squaliusberak

4b. Caudal, anal and pac fin rays orange in life; knob on lower jaw symphysis small; Caspian
Seaand Lake Urmidasirs = Squaliusturcicus
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Checklists

One exotic speciefe fathead minnoPimephales promelaRafinesque, 182Grom
North America, recorded by Andersskog (1970), does not appear to have become established and
is omitted from this work.

[RE AU T —

tsthl"}@}"" »

Pimephales promelas
(Pimephales promelas€CQ, U.S. Fish and Wildlife Servic&QuaneRavej).

Family Leuciscidae

An asterisk*) marks Iranian endemics as currently underst@&mine species are found in
basins shared with neighbouring countries but there are no records of the species outside Iran.

Abramis bramgLinnaeus, 1758)

Acanthobrama marmitieckel, 1843
Acanttobrama microlepis(De Filippi, 1863)
* Acanttobrama persidis(Coad, 1981)

* Acanttobramaurmianus(Guinther, 1899)

* Alburnoides coadMousaviSabet, Vatandoust and Doadrio, 2015

* Alburnoides damghanriouladeh Roudbar, Eagderi, Esmaeili, Coad and Bogutskaya, 2016
Alburnoides eichwaldi{De Filippi, 1863)

Alburnoides holcikCoad and Bogutskaya, 2012

* Alburnoides idignensiBogutskaya and Coad, 2009

* Alburnoides namakBogutskaya and Coad, 2009

* Alburnoides nicolausBogutskaya and Coad, 2009

*Alburnoides parhamMousaviSabet, Vatandoust and Doadrio, 2015
* Alburnoides petrubanarescBiogutskaya and Coad, 2009

* Alburnoides ganatCoad and Bogutskaya, 2009

* Alburnoides samiiMousaviSabet, Vatandoust and Doadrio, 2015

* Alburnoides tabarestanendidousaviSabet AnvariFar and Azizi, 2015
* Alburnoidessp.Esfahan basin

* Alburnoidessp. Persis basin
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* Alburnus atropatenaBerg, 1925
Alburnus caeruleusleckel, 1843

* Alburnus chalcoide§Guldensédt, 1772)
* Alburnus doriaeDe Filippi, 1865
Alburnus filippiiKessler, 1877

Alburnus hohenackeKessler, 1877
AlburnussellalHeckel, 1843

Alburnus taeniatu&essler, 1874

* Alburnus ulanusGinther, 1899

Ballerussapa(Pallas, 1814)
Blicca bjoerknaLinnaeus, 1758)

Chondrostoma cyrKessler, 1877

*ChondrostomasmaeiliiEagderi, JouladeRoudbar, Birecikligil, Cicek and Coad, 2017
*Chondrostoma orientalBianco and Banarescu, 1982

Chondrostoma regiurfHeckel, 1843)

LeucaspiugielineatugHeckel, 1843)

Leuciscusaspius(Linnaeus, 1758)
Leuciscusrorax(Heckel 1843

Pelecus cultratugLinnaeus, 1758)

Rutilus kutun{Kamensky, 1901)
Rutiluslacustris(Pallas, 1814

Scardinius erythrophthalmy&innaeus, 1758)

Squalius beralkieckel, 1843

Squalius latuKeyserling, 1861

SqualiudepidusHeckel, 1843

*Squalius namakKhaefi, Esmaeilj Sayyadzadeh, &ger and Freyhof, 2016
Squalius turcicu®e Filippi, 1865

Vimba persgPallas, 1814)

The following speieshave been recorded in water bodies shared with, or neighbouring,
Iran and eventuly maybe foundin Iran.

In theHari (= TedzhenRiver basin of Afghanistan and Turkmenistan and/or the
connected Karakum Canal of Turkmenistan:



Aspiolwcius esocinugKessler, 1874)
Capoetobrama kuschakewits¢Kiessler, 1872)

Aspiolucius esocinuéry, after Berg (19481949.

RRL A
RN\

Capoebbrama kuschakewitsghafter Berg (1948.949).
In drainages of southern Turkmenistan:

Alburnoides varentsoBogutskaya and Coad, 2009

19



Alburnoides varentsoyafter Bogutskaya andoad (2009).

20
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Biodiversity

Theminnow orleuciscidfauna of Iran comprise45-47 native speciesn 14 genergtwo putative
species not formally described hence the ranges here and bletowepmparison, Turkey has
122 nativespeciegKuru et al, 2014 Ciceket al, 2015 Sungur Birecikligilet al, 2017 Cicek
et al, 2@0), Afghanistan ha® nativespecies (Coad, 2014)aq hasB native species (Coad,
201Q Catalog of Fishesdownloaded 27 September 201i8e Arabian Peninsula has 1 native
species (Freyhadt al, 2020),and Pakistan hasone(Mirza, 2003.

Minnows comprise aboui9% of the freshwateichthyofauna of Iranvhile carps
comprise abou24% (Esmaeiliet al, 2017;Catalog of Fishesdownloade®7 September 20}8
New species are likely to heund and will beendemics, with a restricted distribution that
enhances the biodiversity of a particular drainage basin or ecoregion but has a restricted utility in
comparing basins zoogeographicallymmesencebsence data, unless their genetic relationships
also become known.

There arel9-21 specieendemido Iran 42.2-44.8% of the minnow} (seeChecklist
above) Endemics in the Caspian Sea and Tigris River basinsewernjtuallybe found in
adjacentountrieg(see below)

The most diverse genera aurnoides(12-14) andAlburnus(9) or 44.7-48.9% of the
fauna. All other genera haviee or less species arsgvengenera are monotyg@ No genus is
endemic to Iran.

Recent studies have increasedribenber of minnow species known from Irdm the
100 years of the twentieth century (190899)only 6 nominal species/subspecies of Leuciscidae
were described from Iran while in the first 20 years of thentwfirst century (2002019) 15
speciesvere ascribed, 1 of these being in the genAsburnoides

Pourshabanaet al. (2021) assessed the biodiversity of leuciscids in the Caspian Sea
basin of Iran using molecular methods and noted that the preseBallentis sapandPelecus
cultratusneeds confirmation.

Biodiversity by drainage basins and ecoregions are summarised below

1) Native species distribution byadnage basingumber of species in parenthesasdemics
indicated by * endemics arby basin which may extend beyond lyan
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An asterisk (*) marks endemics which here are endemic to thelinasimy include waters
outside Iran(in the Caspian Sea, Tigris River and Hari River bas#s)octothorpg#) marks
species requiring confirmation of this distribution.

a) Exorheic basins

Hormuwz (2): Acanthobrama persidif\lburnus sellal

Makran(0): None

Persig(former Gulf)(4, 1 endemig Acanthobrama persidjg Alburnoidessp.,Alburnus sellal
Chondrostoma regium

Tigris River(11, 3 endemi¢: Acanthobrama marmid Alburnoidesdignensis* Alburnoides
nicolausi AlburnuscaeruleusAlburnus doriagAlburnus sellal* Chondrostoma
esmaeilij Chondrostoma regiuptbeuciscus voraxSqualius berakSqualius lepidus

b) Endorteic basins

Bejestan(0): None
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Caspian Sef0, 12 endemis): Abramis brama* Acanthobrama microlepj$ Alburnoides
eichwaldii * Alburnoides parham Alburnoides samiji* Alburnoides tabarestanensis
* Alburnus chalcoides Alburnus filippii, * Alburnus hohenackerBallerus sapaBlicca
bjoerkng * Chondrostoma cyriLeucaspius delineatukeuciscus aspiy$elecus
cultratus *Rutilus kutumRutilus lacustrisScardinius erythrophthalmusSqualius
turcicus *Vimba persa

Dashte Kavir (3, 2 endemis): * Alburnoides coadi* Alburnoides damghanSqualius namak
Dashte Lut(0): None

Esfahan4, 1endemig¢: * Alburnoidessp.,Alburnus doriae#Alburnus sellalChondrostoma
regium

Hamunre Mashkid(0): None

Hamune Jaz Muriar{O): None

Hari River(3): Alburnoides holcikiAlburnus taeniatusSqualiudatus
KermanN a 6(0):rNone.

Kor River (4, 1 endemi¢: Acanthobramaersidis Alburnoides ganatiAlburnus sella|
*Chondrostoma orientale

Lake Maharlu2): Acanthobrama persidig\lburnus sellal

Lake Urmia(4, 3endemis): * Acanthobrama urmianugAlburnoides petrubanarescui
* Alburnusulanus Squalius turcicus

NamakLake (3, 1endemig: * Alburnoides namakiAlburnus doriae Squalius namak
Sirjan(1): Alburnoides ganati
Sistan(0): None

Thirteeenof nineteen basins haveo8 fewer specieg@nd 7 of these have nore)d these arall

eastern basins, remote from thistribution of the family Leuciscida@wo basins have 4 species

and one basin has 5 species, both adjacent to more speciose basins and with prior connections.
The Lake Urmia basin is notable for its high degree of endemicity, with species derived from
Caspian Sea relatives that have speciated in the now isolated basin. The Caspian Sea basin has
by far the most species (20) amdnianendemics10), a result of its long history of connection

and isolation from basins to the west where leuciscids predtenioats large size and also its
diverse habitatsThe Tigris River basinalsowith its large size, diverse habitats and long

speciation history has tlsecondnost diversity andumber of endemics (3 of Kpecies)
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2) Native speciesdistribution indrainage bass(unconfirmed distributions above included and
indicated by a question magrk

Abramis bramaCaspian Sea.

Acanthobrama marmidTigris River.

Acanthobram microlepis Caspian Sea.

Acanthobrara persidis Hormuz, Kor River, Lake Maharlu, Psas.
Acanthobrama urmianus.ake Urmia.

Alburnoidescoadt Dashte Kavir.
Alburnoidesdamgharni Dashte Kauvir.
Alburnoides eichwaldiiCaspian Sea.
Alburnoides holcikiHari River.
Alburnoides idignensidTigris River.
Alburnoides namakiNamak Lake.
Alburnoidesnicolausi Tigris River
Alburnoides parhamiCaspian Sea.
AlburnoidespetrubanarescuiLake Urmia.
Alburnoides ganatiKor River, Sirjan
Alburnoides samiiiCaspian Sea.
Alburnoides tabarestanensiSaspian Sea.
Alburnoidessp.: Esfahan basin.
Alburnoidessp.: Persis basin.

Alburnus atropatenad:ake Urmia.

Alburnus caeruleusTigris River.

Alburnus chalcoideLCaspian Sea.

Alburnus doriaeEsfahanNamak LakeTigris River.

Alburnus filippit Caspian Sea.

Alburnus hohenackerCaspian Sea.

Alburnussellal: #EsfahanHormuz, Kor River, Lake Maharlu, Persisgris River.
Alburnustaeniatus Hari River.

Alburnusulanus Lake Urmia.

Ballerus sapaCaspian Sea.

Blicca bjoerkna Caspian Sea.
Chondrostoma cyriCaspian Sea.
Chondrostoma esmaeiliTigris River.
Chondrostoma oriental&kor River.

Chondrostoma regiunkEsfahanPersis Tigris River.

LeucaspiuglelineatusCaspian Sea.



25

Leuciscus aspiugaspian Sea.
Leuciscus voraxTigris River.

Pelecus cultratusCaspian Sea.

Rutilus kutumCaspiarSea.
Rutilus lacustrisCaspian Sea.

Scardinius erythrophthalmu€aspian Sea.

Squalius berakTigris River.

Squaliudatus Hari River.

Squaliudepidus Tigris River.

Squalius namakDashte Kavir,Namak Lake.
Squalius turcicusCaspian Sed.ake Urmia

Vimba persaCaspian Sea.

The most widely distributed species in terms of basiAdharnus sellal6 basins), followed by
Acanthobrama persidigl). Most species40 or 85.%6) occur ina single basin with the 5
remaining species in-2 basins

3) Ecoregionswith native species conter8ee Abellet al (2008) for descriptions of ecoregions.
Records fotheecoregion Caspian Marine (452) are for fish entering brackish water of the
nearshore€aspian Sea.

Ecoregions of Iranafterwww.feow.org/and Abellet al. (2008)
(note later versions show some minor boundary modifications).


http://www.feow.org/
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434, KuraSouth CaspiamAbramis bramaAcantfobrama microlepisAlburnoides eichwaldii
Alburnoides samijiAlburnoides tabarestanensiilburnus chalcoidesAlburnus filippii,
Alburnus hohenackerBallerus sapaBlicca bjoerknaChondrostoma cyriLeucaspius
delineatusLeuciscus aspiy$elecus cultratusRutilus kutumRutilus lacustris
Scardinius erythrophthalmuSqualius turcias Vimba persa

441 ,Lower Tigris and Euphrateg\canthobrama marmijcAlburnoides idignensj#lburnus
caeruleusAlburnus sellalChondrostoma regiupieuciscus voraxSqualius berak
Squaliudepidus

442, Upper Tigris and Euphratescanthobramanarmid Acantfobrama persidisAlburnoides
idignensis Alburnoidesnicolausi Alburnoides ganatiAlburnoidessp, Alburnus
caeruleusAlburnus doriagAlburnus sellalChondrostoma esmaejliChondrostoma
orientale Chondrostoma regiupibeuciscus voraxSqualius berakSqualiudepidus

445, Orumiyeh (= Urmia)Acanttobramaurmianus AlburnoidespetrubanarescuyiAlburnus
ulanus

446, Caspian Highland#écantltobrama microlepisAlburnoides samijiAlburnoides
tabarestanensjAlburnuschalcoidesAlburnusfilippii, Alburnus hohenacker/imba
persa

447, NamakAlburnoides namakAlburnus doriaeSqualius namak

448, Kavir and Lut Desertalburnoides coadiAlburnoides damghanAlburnoides ganati
Squalius namak

449, EsfahanAlburnoidessp., Alburnus doriagAlburnus sellal Chondrostoma regium

450, Turan PlainAbramis bramaAlburnoides parhamiAlburnoides tabarestanensislburnus
chalcoidesAlburnus hohenackerBlicca bjoerknalLeuciscus aspiyRutilus kutum
Rutiluslacustris Squaliugturcicus Vimba persa

451, Northern Hormuz Drainage&canttobrama persidis

452, Caspian MarinéAbramis bramaAlburnus chalcoidesAlburnus filippii, Alburnus
hohenackeriBallerus sapaBlicca bjoerknalLeuciscus aspiy$elecus cultratusRutilus
kutum Rutilus lacustrisVimba persa

631, Upper Amu DaryaAlburnoides holcikiAlburnus taeniatusSqualiudatus

701, BaluchistanNone.

702, HelmaneSistan None.
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The ecoregion witlthe most species is theura-South Caspiawith 19 specie$40.4% of all
specieyfollowed by theUpper Tigris and Euphrategth 15 specieg31.9%6), Caspian Marine
with 11 specieg23.4%) and Turan Plain with 11 speci€x3.4%). These all represent large areas
with diverse habitats. Other ecoregions have one to eight species, two with seven and eight
species and six with one to four species. Divthe 14ecoregions have no leuciscids, being in
the most eastern and southeasperis of the country.

4) Native species distribution in ecoregippeesented in numerical order as abeve
Abramis bramaKura-South Caspian, Turan Plain, Caspian Marine.

Acanthobrama marmid.ower Tigris and Euphrates, Upper Tigris and Euphrates.
Acantfobrama microlepisKura-South CaspianCaspian Highlands

Acantlobrama persidisUpper Tigris and EuphrateNprthern Hormuz Drainages.
Acanttobramaurmianus Orumiyeh (=Urmia).

Alburnoides coadiKavir and Lut Deserts.

Alburnoides damghanKavir and Lut Deserts

Alburnoides eichwaldiiKura-South Caspian.

Alburnoides holcikiUpper Amu Darya.

Alburnoides idignensid.ower Tigris and Euphrates, Upper Tigris and Euphrates.
Alburnoides namakNamak.

Alburnoidesnicolausi Upper Tigris and Euphrates.

Alburnoides parhamiTuran Plain.

AlburnoidespetrubanarescuiOrumiyeh (= Urmia).

Alburnoides ganatiUpper Tigris and Euphrates, Kavir and Lut Deserts.
Alburnoides samiiiKura-South CaspignCaspian Highlands

Alburnoidessp.: Esfahan

Alburnoidessp: Upper Tigris and Euphrates.

Alburnoides tabarestanensikura-South CaspiarCaspian Highlandg;uran Plain.

AlburnusatropatenaeOrumiyeh (= Urmia).

Alburnus caeruleud_ower Tigris and Euphrates, Upper Tigris and Euphrates.

Alburnus chalcoideKura-South Caspian, Caspian Highlands, Turan Plain, Caspian Marine.

Alburnus doriaeUpper Tigris and Euphrates, Namak, Esfahan.

Alburnus filippit Kura-South CaspignCaspian Highlands, Caspian Marine

Alburnus hohenackerKura-South CaspianCaspian Hihlands, Turan Plain, Caspian Marine.

Alburnus sellal Lower Tigris and Euphrates, Upper Tigris and Euphrates, Esfahan, Northern
Hormuz Drainages.

Alburnus taeniatusUpper Amu Darya

Alburnus ulanusOrumiyeh (= Urmia).

Ballerus sapaKura-South CaspianCaspian Marine.

Blicca bjoerknaKura-South Caspianruran Plain, Caspian Marine.
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Chondrostoma cyriKura-South Caspian

Chondrostoma esmaeilipper Tigris and Euphrates.

Chondrostoma orientaléJpper Tigris and Euphrates.

Chondrostoma regiunLower Tigris and Euphrates, Upper Tigris and Euphrates, Esfahan.

Leucaspius delineatuKura-South Caspian

Leuciscus aspiukura-South Caspignruran Plain, Caspian Marine.
Leuciscus vorad.ower Tigris and Euphrate&lpper Tigris and Euphrates

Pelecus culatus Kura-South CaspignCaspian Marine.

Rutilus kutumKura-South CaspianlTuran Plain, Caspian Marine.
Rutilus lacustrisKura-South Caspianlruran Plain, Caspian Marine.

Scardinius erythrophthalmu&ura-South Caspian

Squalius beraklLower Tigris andEuphrates, Upper Tigris and Euphrates.
Squaliudatus Upper Amu Darya.

Squaliudepidus Lower Tigris and Euphrates, Upper Tigris and Euphrates.
Squalius namakNamak, Kavir and Lut Deserts.

Squalius turcicusKura-South CaspignCaspian Highlands, Turdtain.

Vimba persaKura-South CaspianCaspian Highlands, Turan Plain, Caspian Marine.

The specieare found in one toolur ecoregions. Species in threefour ecoregion$29.8%) are
those associated with the Caspian Sea in northern Iran andRilggisand adjacent areas in
southwestern Iran, areas of diverse habitat. Twenty species are found in a single ecoregion
(42.8%0), 13 in two ecoregion$27.7%), tenin three ecoregion@1.3%) andfour in four
ecoregions§.5%).

GBI

The following sumrarises the distribution of native cyprinoids in Iran including four families
not dealt with in the current work (see Coad (2018b, 2018c, 2019b, 2019c) for descriptions), i.e.,
the families Acheilognathida®kbodeuy Cyprinidae, DanionidadB@rilius, Cabdb),
Gobionidae Gobio Romanogobip Leuciscidae and Tincida&i(ica).

An asterisk (*) marks endemics which here are endemic to the basin but may include
waters outside Iran (in the Caspian Sea, Tigris River and Hari River basins). An octothorpe (#)
marksspecies requiring confirmation of this distribution.

a) Exorheic basins
Hormuz (4, 2 endemigs Acanthobrama persidj&lburnus sellal Arabibarbus grypusBarbus

lacerta, *Capoeta anamisensi€apoeta mandiceCapoeta saadjiCarasobarbus luteys
Cyprinion milesj Cyprinion watsoni*Garra sp, Garra persica Garra rufa,
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Luciobarbus barbulus

Makran @8, 1 endemit Cabdio morar Cyprinion milesj Cyprinion watsoniGarra nudiventris
Garra persica*Garra roseagGarra rossica Tarigilabeo diplochius

Persis (former Gulf)43, 2 endemic Acanthobrama persidig Alburnoidessp.,Alburnus sellal
Arabibarbus grypusBarilius mesopotamicu8arbus lacerta* Capoeta ferdowsiji
Capoeta macrolepjsCapoeta mandigaCapoeta saadiiCapoeta truttaCarasobarbus
luteus Carasobarbus sublimy€hondrostoma regiupCyprinion kais Cyprinion
macrostomusCyprinion tenuiradiusGarra mondica Garra rufa, Luciobarbus barbulus
Luciobarbus esocinyguciobarbus kersinMesopotamichthys sharpeyi

Tigris River (40, 16 endemic):Acanthobrama marmjdAlburnoidesidignensis* Alburnoides
nicolausj AlburnuscaeruleusAlburnus doriagAlburnus sellal Arabibarbus grypus
*Barbus karunensisBarbus lacertaBarilius mesopotamicuysCapoeta coadiCapoeta
macrolepis Capoeta mandicaCapoeta pyragyi*Capoeta shajarianiCapoeta trutta
Capoeta umbla*Carasobarbus kosswigCarasobarbus luteys Carasobarbus
sublimus* Chondrostoma esmaeijliChondrostoma regiunCyprinion kais Cyprinion
macrostomugs* Garra amirhosseiniGarra gymnothorax*Garra lorestanensigGarra
rufa, *Garra tashanensjs*Garra typhlops *Garra variabilis, Leuciscus vorax
Luciobarbus barbulud_uciobarbus esocinusuciobarbus kersin*Luciobarbus
subquincunciatustLuciobarkus xanthopterusMesopotamichthys sharpegqualius
berak Squalius lepidus

b) Endorheic basins
Bejestan 3): Capoeta fuscaCyprinion watsoniGarra rossica

Caspian Sed&(, 16 endemics)Abramis brama* Acanthobrama microlepjg Alburnoides
eichwaldii * Alburnoides parhami Alburnoides samiji* Alburnoides tabarestanensis
* Alburnus chalcoides Alburnus filippii, * Alburnus hohenackerBallerus sapaBarbus
cyri, Blicca bjoerknaCapoeta capoetaCapoeta kapyt* Capoeta razii* Chondrostoma
cyri, Cyprinus carpig Leucaspius delineatukeuciscus aspiyg Luciobarbus capitp
*Luciobarbus caspiyd.uciobarbus mursgPelecus cultratusRhodeus amaruginder
description as a distinct specieRmanogobio macropterusRutilus kutim, Rutilus
lacustris Scardinius erythrophthalmu$Squalius turcicusTinca tincag *Vimba persa

Dashte Kavir (9, 2 endemis): *Alburnoides coadi* Alburnoides damghanBarbus miliaris
Capoeta aculeataCapoeta buhselCapoeta fuscaCapoeta raziiSchizothorax pelzami
Squalius namak

Dashte Lut 6): Capoeta fuscaCapoeta saadjiCyprinion watsoniGarra nudiventris Garra
rossica

Esfahan T, 2 endemis): *Alburnoidessp.,Alburnus doriag#Alburnus sellalBarbus lacerta
Capoetacoadi *Capoeta gracilis Chondrostoma regium
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Hamunre Mashkid §): Bangana derpCabdio morar #Cyprinion milesj Cyprinion watsoni
Garra rossica Tarigilabeo diplochilus

Hamunre Jaz Muriang): #Capoeta saadjiCyprinion milesj Cyprinion watsonj Garra persica
Garra rossica

Hari River (L1, 1 endemic Alburnoides holcikiAlburnus taeniatusCapoeta fusca*Capoeta
heratensisCyprinus carpio Garra rossica Gobio nigrescend.uciobarbus
conocephalusSchizothorax intermediuSchizothorax pelzagsqualiudatus.

KermanN a 0 b):rCapfpeta buhse#Capoeta macrolepjapoeta saadjiCyprinion watsoni
#Garra persica

Kor River ©, 1 endemit Acanthobrama persidig\lburnoides ganatiAlburnus sellalCapoeta
macrolepis Capoeta saadji#Carasobarbus lutey$ Chondrostoma orientalé&arra
rufa, Luciobarbus barbulus

Lake Maharlu 7): Acanthobrama persidig\lburnus sellalBarbus lacertaCapoeta saadii
Carasobarbus lutey£yprinion tenuiradiusGarra rufa

Lake Urmia 0, 4 endemigs * Acanthobrama urmianugAlburnoides petrubanarescui
* Alburnusulanus Barbus cyri, * Barbus urmianusCapoeta capoetd_uciobarbus
mursg Romanogobio persuSqualius turcicus

Namak Lake §, 1endemic): Alburnoides namakiAlburnus doriagBarbusmiliaris, Capoeta
aculeata Capoeta buhseBqualius namak

Sirjan @): Alburnoides ganati#Capoeta buhseCapoeta saadjiCyprinion watsoni

Sistan(10, 3 endemic)Capoeta fuscaCyprinion watsoniGarra nudiventris#Garra persica
Garra rossica *Schizocypris altidorsalisSchizopygopsis stolickebchizothorax
intermedius *Schizothorax zarudnyt Tarigilabeo adiscus

The following summarises distribution of native cyprinoids by ecoregion with the added families
noted above.

434, KuraSouth Caspin: Abramis bramaAcanttobrama microlepisAlburnoides eichwaldii
Alburnoides samijiAlburnoides tabarestanensiilburnus chalcoidesAlburnus filippii,
Alburnus hohenackerBallerus sapaBarbus cyrj Blicca bjoerknaCapoeta capoeta
Capoetakaput Capoeta raziiChondrostoma cyyiCyprinus carpioLeucaspius
delineatusLeuciscus aspiys.uciobarbus capitpLuciobarbus caspiyd.uciobarbus
mursa Pelecus cultratusRhodeus amaruginder description as a distinct species),
Romanogobio macpierus Rutilus kutumRutilus lacustrisScardinius
erythrophthalmusSqualius turcicusTinca tinca Vimba persa
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441,Lower Tigris and Euphrategscanthobrama marmijcAlburnoides idignensj#lburnus
caeruleusAlburnus sellal Arabibarbus grypusBarbus lacertaBarilius mesopotamicus
Capoeta macrolepjsCapoeta pyragyiCapoeta shajarianiCapoeta truttaCapoeta
umbla Carasobarbuskosswigj Carasobarbus luteys£hondrostoma regiupCyprinion
kais Cyprinion macrostomysarra amirhosseiniGarra gymnothoraxGarra rufa,
Garra variabilis, Leuciscus vorgX_uciobarbusbarbulus Luciobarbus esocinus
Luciobarbus kersinLuciobarbus subquincunciatuisuciobarbus xanthopterys
Mesopotamichthys sharpeiqualius berakSqualiudepidus

442, Upper Tigris and Euphratescanthobrama marmjdicantitobrama persidisAlburnoides
idignensis Alburnoidesnicolausi Alburnoides ganatiAlburnoidessp.,Alburnus
caeruleusAlburnus doriagAlburnus sellal Arabibarbus grypusBarbus karunensjs
Barbus lacertaBarilius mesopotamicu£apoeta coadiCapoeta ferdowsjiiCapoeta
macrolepis Capoeta mandiceCapoetapyragyi Capoeta saadjiCapoeta shajariani
Capoeta truttaCapoeta umblaCarasobarbus kosswigCarasobarbus luteys
Carasobarbusublimus Chondrostoma esmaeiliChondrostoma orientaje
Chondrostoma regiupCyprinion kais Cyprinion macrostomy&yprinion tenuiradius
Garra gymnothoraxGarra lorestanensigGarra mondicaGarra rufa, Garra
tashanensisGarra typhlops Garra variabilis, Leuciscus voraX_uciobarbus barbulus
Luciobarbus esociny&uciobarbus kersinLuciobarbus subquincunciatuisuciobarbus
xanthopterusMesopotamichthys sharpeiqualius berakSqualiudepidus

445, Orumiyeh (= Urmia)Acanttobramaurmianus AlburnoidespetrubanarescuyiAlburnus
ulanus Barbus cyrj Barbus urmianusCapoeta capoetd.uciobarbus mursa
Romanogobio persus

446, Caspian Highlandgicanttobrama microlepisAlburnoides samijiAlburnoides
tabarestanensjAlburnuschalcoidesAlburnusfilippii, Alburnus hohenackerBarbus
cyri, Capoeta raziiLuciobarbus capitpLuciobarbus mursagvimba persa

447, NamakAlburnoides namakAlburnus doriagBarbus miliaris Capoeta aculeataCapoeta
buhsej Squalius namak

448, Kavir and Lut Desert&lburnoides coadiAlburnoides damghanAlburnoides ganati
Barbus miliaris Capoeta aculeatadCapoeta buhseCapoeta fuscaCapoeta macrolepjs
Capoeta raziiCapoeta saadjiCyprinion watsoniGarra nudiventris Garra persica
Garra rossica Schizothorax pelzanqualius namak

449, EsfahanAlburnoidessp., Alburnus doriagAlburnus sellalBarbus lacertaCapoeta coadli
Capoeta gracilisChondrostoma regium

450, Turan PlainAbramis bramaAlburnoides parhamiAlburnoides tabarestanensislburnus
chalcoidesAlburnus hohenackerBlicca bjoerknaBarbus cyrj Capoeta raziiCyprinus
carpio, Leuciscus aspiys.uciobarbus capitpLuciobarbus caspiyd.uciobarbus mursa
Rhodeus amaruginder description as a distinct speci&)tilus kutumRutiluslacustris
Squaliugturcicus Tinca tinca Vimba persa
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451, Northern Hormuz Drainage&canttobrama persidisCapoeta anamisensi€apoeta
mandica Capoeta saadjiCyprinion milesj Cyprinion watsonj Garra persica Garra
rufa, Garra sp.

452, Caspian Marinédbramis bramaAlburnus chalcoidesAlburnus filippii, Alournus
hohenackeriBallerus sapaBlicca bjoerknaCyprinus carpigLeuciscus aspiys
Luciobarbus capitpLuciobarbuscaspius Luciobarbus mursaPelecus cultratusRutilus
kutum Rutilus lacustrisVimba persa

631, Upper Amu Daryalburnoides holcikiAlburnus taeniatusCapoeta fuscaCapoeta
heratensisCyprinus carpio Garra rossica Gobio nigrescend.uciobarbus
conocephalusSchizothorax intermediuSchizothorax pelzagsqualiudatus.

701, BaluchistanBangana derpCabdio morar Capoeta saadjiCyprinion milesj Cyprinion
watsonj Garra nudiventris Garra persica Garra roseagGarra rossica Tarigilabeo
diplochilus

702, HelmaneSistan:Capoeta fuscaCyprinion watsoniGarra nudiventris Garra persica
Garra rossica Schizocypris altidorsalisSchizopygopsis stolickachizothorax
intermedius Schizothorax zarudnyT arigilabeoadiscus
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Species Acounts
Introduction

The leuciscids or minnows are found in North America, North Africa, Europe and northern Asia
and are absent in southemsubSaharamfrica and southern Asia. There are ab@td species
(Catalog of Fishesdownloaded 3Janwary 2019).

The relationships of this family are given Volumé&te family is defined by molecular
characters and by some morphological characters in combination and with exceptions between
genera and across families. Generatljnnowsin Iranlack barbels andrii spinesandfin
denticles lips are not fleshy, mouths are not arched with a horny lower lip nor do they have a
ventral adhesive disc on the chineyhave a short dorsal fimften 8 dorsal fin branched rgys
the anal fin can be short or lonfy44 branched rays)scales are small to largenlarged scales
around the vent and anal fin are not present, a ventral scaleless keel may bedgesent
Alburnug, they areoften relatively smalin size(under 10.@m total length inAlburnoides
spp), pharyngeal teethra in one or two rowgusually two rows with common formulae being
2,54,2 or 2,55,2, andpolyploidy is not present. Bogutskaya (1991) gave additional, osteological
characters although the limits of leuciscines (or Leuciscidae) havgezhamce that work.

Recent major changes in taxonomy involving species found in Iran include the synonymy
of such genera ascanthalburnusvith AcanthobramandAspiuswith LeuciscusMembers of
the genusqualiusvere formerly in the genuseuciscusReaders consulting older literature
should be aware that species may appear under these older. §reiasbiology discussed in
this textmay wel appear under the more recent name, not the older one that appears in the
literature source.

Saadati (1977ecorded @seudophoxinuspecies from Kermanshah, Bid Sorkh River
bet ween Sahneh and Kangavar i n t B2 d&GE)malsuta bt MR
material has been lost and was probably a misidentification.

Some species may enter brackish water but the family is primarily a freshwater one.
Many of the morphological and biological features of minnows areghe as in carps and are
shared with other cyprinoids (see Cyprinidae, Volum&Hh)s general treatmeéwnof cyprinoids is
not repeated here.
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GenusAbramis
Cuvier, 1816

The bream genus comprisesinglespecies found in Europe, Asia Minor and the Caspian and
Aral Sea basin®Ballerussapawas once included in this genas were species in the genera
BliccaandVimba(g.v.), also found in Iran

The genus is characterised by a strongly compressed and deep body, a scaleless keel
between the vent and pelvic fins, a scaleless groove on the back in front of the dorsal fin but not
behind the fin, pharyngetdeth inonerow, compressed and with a groove on the grinding
surface, dorsal fin short and spineless, anal fin \v@rg,land lateral line decurved.

Durandet al (20022, 2002b studying cytochroméb data concluded that this genus is not
monophyletic sincé. ballerusandA. sapa(= Ballerus sapaare placed basal to a group of
species includind\.. brama Blicca bjoerknaVimbaspeciesAcanthalburnug= Acanthobrama
microlepisandAcanthobramaPera et al (2010) found this genus to be distinct and part of a
lineage also including the genekaanthobramaAcanthalburnug= Acanthobramg Ballerus
Blicca, Mirogrex (of the Levant) an&¥imbatogether withPetroleucscus(= Acanthobram
persidis Thisgenus is recognised here as distinct ftberelated generBallerus Bliccaand
Vimbaafter Bogutskaya and Naseka (2004) and Kottelat and Freyhof (2007) althougbtParin
al. (2014) disagrakwith this interpretation.

Abramis brama
(Linnaeus, 1758)

Abramis brama
S. LaurieBourque @ Canadian Museum of Nature.



Abramis bramapharyngeal teeth,
after Seeley (1888).

Abramis bramaGilan, Anzali Shore, June 201K eyvanAbbasi
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Abramis bramaaguarium fish
(Carp bream1CCO0,image rotate@nd backgroundleaned Mikova Natalia(sic)).

Common names Sim or sean(= silver),mahtye sim(= silver fish).

[Capag, chakag, chapakh or chipakh, all in Azerbaijan; gundogar tarany (topi) in
TurkmenianCapakb a [, @ljtab a | ireTjur&ish Ciceket al, 202Q; vostochnyileshch or
Oriental bream in Russian; common, broreap oreastern breansea bream from Bazgniaet
al. (2016).

Systematics Cyprinus Bramawas originally described from Swedeksyntype of
Cyprinus bramas in the Natural History Museum, London as a skin under BM(NH)
1853.11.12:147 (Eschmeyetal, 1996).

Abramis brama orientaliBerg, 1949 is reported for the Caspiea(Lake Yashkan in
Uzboi) and Aral SedAral Sea at Muiak (not Muinsak as in th€atalog of Fishesdownloaded
15 May 2018)basins but Koshara and Izyumov (1991) restricted this subspecies to the Aral Sea
with the type subspecies in the Caspian Sea basin. They did not examine any Iranian material.
Kozhara and Mironovskiy (1988) using numbers of pores in the seismosensoryf@anals
samples taken over a wide range of this species idengiiggdpopulation groups but did not
recognise subspecies. Some earlier works also indit@éno subspecies exist (see
Reshetnikowt al, 1997).

Abramis brama orientalisafterAbdurakhmanov (1962).
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Abramis brama bergirib and Vernidub, 193%bjectively invalid;preoccupiedy
Abramis sapa berddelyaeff, 1930 according to Eschmewtial (1996)andCatalog of Fishes
(downloaded 15 November 201%)as originally describeftom the Aral Sea at Muina&nd
Lake Yashkan in th&lzboi Valley of Turkmenistarthe lattemorth of the Iranian border (Berg,
19481949). It was replaced dbramis brama orientalis

Caspian material reportedly has more gill rakers, fewer vertebrdewadscales than
the type subspecies from the Baltic Sea basin (Berg,-1948) but further study over the whole
range of the species is needed to clarify the situation, analyzing for, @mespecific
distinctions The Iranian populations are refedrto the type subspecies for the momant.
molecular study would be apposite.

Khara (2006) ané&haraet al (2007 2007, 200§ compared fish from the Anzali
Wetland and the Caspian S## Caspian Sea and Aras Dang Azerbaijan Republic coast
fish andAras Dammeristically, morphometricallyand geneticallySignificant differences were
noted in particular for morphometric characters in trst¢ fomparison and morphometrically
and meristically in the second. Thekterences were attributed to differing habitats and
environmental condition&zerbaijan fishhad more genetic diversity than Aras Dam fish and
were significantly differentGhasemet al (2007) used fivenicrosatellite loci in comparing
Iranian and Aeri bream and found Iranian stocksllmaduced genetic variability attributed to
inbreeding and genetic drift. Khaghal (2009) compared fish from the Anzali Wetlaamtthe
southern coast of the Caspian Sea in Iran and the southwest coast in AzediagantDNA.

The greatest genetic diversity was found in Azerbaijan which was significantly different from the
Iranian samples, which were not theives significantly differenZeinabet al (2015)

examined genetic polymorphism usisgvermicrosatellite locon the Chamkhaleand Bandar

e Anzali coasts and found allele frequency had declined due to inbreeding and genetic drift, and
the populations lacked a desirable level of genetic divetddgsennia et al (2016) using the

same methagland localities came to the same conclusion.

Artificial hybrids with Rutilus frisii kutum(= R. kutump andRutilus rutilus(may involve
R. lacustri have been bred in Irainual Report, 1994995, Iranian Fisheries Research and
Training OrganizationTehran pp. 3940, 1996).

Key characters The scaleless keel on the belly, deep body, high number of branched
rays in the anal fin (230), modally 9 dorsal fibranchedays, and uniserial pharyngeal teeth
are key characters.

Morphology. The body isvery deepand compressed, being deepest at the dorsal fin
origin. A nuchal hump develops in larger fighd the head is set off from the predorsal profile
The predorsal profile is convex withstrong dorsal ridgelhe caudal peduncle is compressed
and is moderately deep. Thear of theeye is at the beginning of the anterior half of the head.
The snout is very rounde@he mouth is smallsubterminal and obliquaut highly protrusible
and extends back to the lew#lthe nostril Lips are of moderate thickness. The dorsal fin margin
is straight or emarginate. The dorsal fin origin is posterior to the level of the pelvic fin origin.
The depressed dorsal fin reaches back level with the middle of the anal fin. Thefiraisd
deeply forked with rounded tip§he lower lobe of the caudal fin is larger than the upper lobe.
The anal fin is very emarginated anteriorly and then has a gradual straight decline in height. The
aral fin does not extend back to thewwal fin base. The pelvic fins rounded and may almost
extend tgoor reaches, the anal finigm. The pectoral fin is rounded and may extend to the
pelvic fin origin or fall short.

Dorsal fin unbrancherhys 3andbranched ray8-10, usually 9, anal fin unbrancheays
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3 andbranched ray&2-30, pectoral finbranchedays 1617, and pelvic finbranchedays 8

Lateral line scales 480.The lateral line is moderately decurved. Scales are regularly arranged,
sheathing the anal fin basehere is a pelvic axillary scal8cale shape is squarish to rounded

with a rounded posterior margin, a straight to rounded dorsal margin, a more rounded ventral
margin and an anterior wavy margin witklrotrusions. Anterior scale corners are rounded.
Scales have numerous fine circuli but only relatively few posterior and even fewer anterior radii.
In a fish about 6.0 cm long there are as few as 8 total radii. The focus is almost central. The
ventral keel between the pelvic fin bases and the analviellsdevelopedTotal gll rakers
numberl8-30, areshort,andreach the raker below when appressed. They are strongly
tuberculate on the inner surfadde haryngeal tooth formuls modally 55, with variants of 6

5 (2.24.8%), 54 (2.24.4%) and 4 (8.6%) for collections from the Caspian and Aral seas

basins in former Soviet waters (Va@géva and Ustarbekov, 1991). Other variants are
summarised in Tadajewska (1998). Teeth bear a small hook at the tip in the main row and have
long, narrow and flat crowns. In young fish, the hook is more pronounced and the crown has a
few tubercles or a s&s$ of serrationslotal vertebrasmumber38-47, usually 4244 in the

Caspian populations (lower counts in literature may not include four Weberian vertébeae).

gut is sshapedvith a small anterior looplhe chromosome number is 2n =5® (Klinkhardtet

al., 1995). The chromosome number based on fish from the Iranian coast of the Caspian Sea is
2n = 50 with the number of arms NF = 82 and the karyotype being eight pairs of metacentric,
eight pairs of suimetacentric and nine pairs of acrocentric chromus(Nahavandst al,

2001).

Baniet al (2015)gavedetails of larval developmern¥akili et al (2020) described the
morphological characteristics of otoliths of fish from Fereydun Kenar

Meristic values for Iranian specimens adorsal finbranched rays 9(12) or 10(&nal
fin branched rays 24(3), 25(3), 26(1), 27(4) or 28¢2xtoral fin branched rays 16(7) or 17(6)
pelvic fin branched rays 8(13ateral line scales 49(2), 50(2), 51(3), 52(3), 54(1) or 55¢2al
gill rakers 23(3) 24(2), 25(6), 26(1) or 27(1pharyngeal teeth-5(12), andtotal vertebrae
44(12) or 45(1).

Sexual dimorphism Males bear tubercles on the head, body and fins. Scale tubercles
appear singl, in pairs or occasionally as thrper scale. There is some evidence of differences in
gill raker counts between the sexes but sometimes the males have higher mean counts and
sometimes the females. Abdurakhmanov (196@prtedeye diameter, greatest body depth and
predorsal distance to lggeater in females and dorsal fin base length, pectoral and pelvic fin
lengths and interorbital width to be greater in males from Azerbaijan.

Colour. In Dagestan, the resident form is darker in colour than the-aeatiromous
form (Shikhshabekov, 19690verall colour is silvery. The iris is silvery with a little grey
pigment on the upper part. The dorsal and caudal fins are pale grey, almost transparent, to a
greyishblue, the pectoral fins may be grey or colourlesgeddishand pelvic fins are
colourlessto reddish mesially and blackish distal®l fins except the pectorals have black tips.
Large fish are a dark olivgreen on the back and bronze on the flanks and old fish may have all
fins black. The peritoneum is silvery to light brown in presdrfish.

Size Attains 90.0 cm total length and 11.55 kg, possibly 1.0 m and 16.4 kg (Machacek
(19832012), downloaded 27 July 2012).

Distribution . Found from the British Isls across Europe north of the Pyrenees and Alps
eastwardso the Black, Caspn and Aral 8a basins although not in western Transcauchrsia.

Iran, this species is found the Caspian Sea badmom the Agara to the Atrak rivergicluding
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the Aras,Babol, Behambaf;ereydun Kenar, GolshaGorgan, Harad,angarud, Pesikhan,
Polrud(= Pole Rud) Qaeh Sy RastehSefid Shah, Shalman, Sheikan and Talar rivers,
Astara TalabGorgan Baythe Anzali Talab and its shore, outlets and tributaries (such as the
Nahang and Pir Bazar rogas and Siah Darvishan River), the AmirkéMestdind and the
Siahkeshim Protected Regidreshened areas of the Caspian,@dagol Lake,andthe Alagol,
Khoda Afarin andArasdams(Koz hin, 1957; Hol | 2k ancata®l 8h, 19
1999;Nasrollahzadeh, 1999; Abbadial, 2007, 2017Kharaet al 2007;Zareh Reshquoeeieh
et al, 2016;Babaeiet al, 2017 Mazandaranét al, 2018, 201® It is introduced to the Mahabad
RiverandDamand the Shatand Zarrineh riversf the LakeUrmiabasin Mirhasheminasab
and Pazooki, 2003bbasiet al, 2005 Ghasemet al, 2015 JouladekhRoudbaret al, 202Q.
Rasouliet al. (2011) repordit from Marmisho Lakewest of Urmia.

This species is also recorded from the Karakum Canal and Kopetdag Regervoir
Turkmenistan (Shakirova and Sukhanova, 1994nh8alv, 1995) and may eventually reach
Iranian waters in thelari River basinfrom the Tedzhen Rivexhere it has been reported by
Aliev et al (1988).

Zoogeography This species is part of a northétnropean and northern Southwest
Asian fauna. Borigins may lie in a Danubian or Sarmatian fauna.

Habitat. This species is found invers, streams, dams, lagoons, and brackish
environmentsThe bream prefers still water and is low in numbers evenens with weak
current. Abundant littoral vegetation and a very muddy bottom are favoured in lakes for
reproduction and feeding respectively. It retséatdeeper water in winter, forming schools
numbering in the many thousands, packed densely togétness and Dahlstrgm, 199Berg
(19481949) gave details of biology in the Volga and North CaspiaraBéa&lsewherand there
have beemumerousstudies since then not summarised here.

It was more numerous in thnzali Talabalong the Caspian coastloan (Naderi
Jolodar and Abdoli, 2004T.his speciesantolerate high temperatures of-33°C in southern
areas like Iran for a time but above 28°C growth rate de@eadeltscanlive in a salinity of
12.9a, perhaps 14a, ansdaleigngist ymaoyf ,pkeferfezbar.t iH oi wseev
levelsare 24 a. Sal i nity and vesgignfieant eflecswomrdbundahcaimthie s h a
species. Population densities ywanarkedly in both freshral brackish water populations.

Bream living in the Caspian Sea baaia semimigratory. They fed in the brackish sea
but spawn and winter in the lower reaches and deltas of large rivers. A spring migration up rivers
begns with ice melt or warmer temperatures in the sea and aftemapguthe fish return to
disperse and feed in the sea. In the fall the fish migrate into the deeper parts of river deltas. In
Russian parts of the Caspjdineyare found at depths not exceediné 4n but Knipovich (1921)
reportedthem at 14.616.5 m, possily deepe, in the Iranian Caspian Sea.

Thereare spring and winter migrants in the southwestern Caspian includidgitadi
Talab@s fABay of AVM.ShukolyukovinBergn1948949). The spring bream
have a longer snout, deeper head, lowed, lower dorsal and anal fins, and more scales. The
spring bream enter thalabfor spawning only while the winter bream overwister bottom
pools. Changing conditions in tk@abenvironment in the late 1980s and the 1990s may have
altered this migration. Riazi (1996)portedthat this species migrates into the Eiashim
Protected Region of thenzali Talab

Age and growth Most fish examined by Raziet al (1972) from comneial catches in
Iran were 36 years old, 25:9.8 cm longand weighed 24950 g. Over dhreeyear period
there was a decline in average age. Young and immature fish formed most of the catch in 1998
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1999 when ongearold fish comprised 20.3% and twearold fish 37.3%. The average length,
weight and age for 1998999 were 22.5 cm, 212.2 g and 2.4 years.rateeof recruitment was
4.6% in 1991 and 2.7% in 1992 (Saiad Borani, 2001). Abdolmalaki (2005) studied Caspian Sea
fish from Iran and found mean fork length, weight and age to be 21.7 cm, 191 g and 2.72 years,
respectively. The lengttveight relationshivas W = 0.2312%° and von Bertalanffy growth
parameters were; E 45[1-exp-0.125(t2.768)], and the instantaneous rate of total (Z), natural
(M) and fishing mortality (F) were 0.92 yé&ai0.28 year and 0.64 yeat, respectively. The
exploitation rate ) was 0.7. Biomass was calculated as 46.362 t and the maximum sustainable
yield was 14.99 tKhara (2006 xamined 120 fish from thénzali Wetland an®0 fish from the
Caspian Seand foundbream wereaip to 5 years of agewhile 110Aras Dambream reackd 7
years and 25 Azerbaijan bream™years.

The resident form in Dagestaras slightly inferior in length (3 cm), weight and age to
the semianadromous form (Shikhshabekov, 1969). In Dagestan, the resident famebec
sexually mature at 3 years for females and 2 years for males at length8@®t@Band weights
of 200240 g while the semanadromous form matwtat 4 years and a length of at leastZ#&%b
cm and a weight of 25800 g. In Uzbekistan females matdigg lengths ranging from 10.5 to 27
cm in different reservoirs, usually at age 3 (Kamilov, 1994). Maturity is attained at a younger age
in southern waters generally in this species and this probably applies in Iran. The maturity range
is 210 years with males t#h maturing a year earlier than females. Females piiadtarin the
older age groups.

Maximum age exceeds 32 years although in southern waters the maximum age does not
exceed 15 years. Semigratory bream of the Caspian Sea have a fast growth rate siratt
life cycle, reaching 3B.cm standard length by age 8.

Food. Young fish feed on zooplankton. Adults use a strong sucking power and-a tube
like snout to feed on invertebrates and detritus in mud. This sucking édives evidertiream
pits in sdt mud, depressions about 10 cm across. In the northern Caspian Sea food items include
Cumacea, Corophiidae, the clasdacna(69% by weight) andlonodacna Tendipedidae (=
Chironomidae), Polychaeta, Gammaridae, Mysidae, and Oligochaeta. When overcrowded o
turbid conditions, plankton may be eaten in addition to the normal foods (Muus and Dabhlstrgm,
1999). Large specimens may feed on small fishes. A specimen from the Langarud, Gilan, 158.6
mm standard lengtfCMNFI 1971-:0343 contained chironomids.
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Gilan, Langarud at Kheshti Bridg&heshti(1), CC BY-SA 4.0,Elaheabej

Reproduction. Bream enter the Anzali Talab, the main spawning area in the southern
Caspian, in the first half of March until the beginning of May. Males precede fenmatas o
spawring ground by about thredays and males outnumber females by abdutSpawning
begins in the first half of April in shallow water and lasts until +iay.

Bream entexdthe Kura River from December to February with a peak in January (Berg,
1959) and travéd some distance upriver. These fishllam average length of 31.1 cm and an
average weight of 633 g. Length and weight in Azerbaijaiegéom 25.4 to 31.9 cm and8
to 681 g. Fecundity in Dagestan reservoirs reddi®4,000 eggs (Shikhshabekov, 1969), in
Uzbekistan reservoirs 772,000 eggs (Kamilov, 1994) and a maximum elsewhere of 941,000
yellowish eggavas reported. Bream spawn repeatedly with different partmetsithough most
bream spawn only once a year, multiple spawnings are known. Spawning occurs in masses over
a period of 23 days triggered by temperatures of I C or above. The commonest spawning
temperature for the species overall isIB3C. Spawnings most intensive at night in some
populations while others show late morning and late afternoon peaks. There is much splashing of
the water by their tails and the noismult be heard some distance away although the fish are
easily scared into deeper waby any noise like human voices. Males probably defdnd
territories, attracting females and scaring other males away. Tandckbe up to 2.3 million
eggs per sq m however, suggesting that many fish sgghwithe same area. Egg&re
deposited in quietvater, most commonly at depths of-80 cm, and they adheatéo aquatic
plants or flooded land plants. Eggsre up to 1.9 mm in diameter.

Parasites and predatorsJalali and Molnar (1990a) recadthe monogenean
Dactylogyrus zandtirom this speciesiitheSefid River. Sattari and Faramarzi (1397997
recorced Caryophyllaeus fimbricepgsom 28% of bream in the Anzalielgoon. Naenet al.

(2002) foundhe monogenean trematodeactylogyrus zand@&ndD. wonderion the gills of this
species from the western branch of 8efid River. Sattariet al (2004, 2005) surveyed this
species in the Anzali Wetland, recordiRgphidascaris acularvae.Jalaliet al. (2005)
summarisd the occurrence dbyrodactylusspecies ifran andrecordedG. elegangrom fish in
the Sefid River. Masoumiaret al. (2005) reported the protozoan parasiteshyophthirius
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multifilis andTrichodina perforatarom this species in the Aras Dam in West Azarbayjan.
Masoumian (2007) reported on parasites from fishes iAtag, Ghotor and Zangbar rivers in
West Azarbayjan includinBiplozoon megarPazookiet al (2007) recorddvarious parasites
from localities in West Azarbayjan Province, namigiiyula intestinalis Digramma sp.,Argulus
foliaceusandCaryophyllaeus laticepsSattariet al (2007) recorddthe cestod€aryophyllaeus
fimbriceps( b ut s eeeal BM7T) WH® kndicathis needs confirmationjhe digenean
Diplostomum spathaceuamd the monogeneab&ctylogyrus extensudGyrodactylussp. in
this species in the AnzalVetland of the Caspian shore and also mertitinat the monogenean
Diplozoonsp. is also known from this species in the Iranian Caspian Sea. Bagzat)d20(B)
recorcedthe digenean eye parasidgplostomum spathaceufrom this fish.Nezafat Rahimabadi
et al (2008) recognisedrichodinasp.,Gyrodactylussp.,Dactylogyrussp.,Diplostomurnsp.
andLigula intestinalisin fish from Aras DamBarzegar and Jalali (2009) reviewed crustacean
parasites in Iran and fourigtrnaeasp. on his speciesHayatbakhslet al. (2011) found the
following parasites from fish on the Anzali cod3iplostomum spathaceuymrichodinasp.,
Ligula intestinalisandCaryophyllaeus alticepand provided data on prevalence, intensity and
abundancelisteria contaminates fish from Urmimarkets(Modaresiet al, 2011), this cyprinid
having the highest prevalence of seven fish and crustaegamsnedThis bacterium culd
cause serious disease in humans with a mortality rate at abouR28%uliet al (2011) found
the crustaceaArgulus foliaceusn fish from Marmisho Lake west of Urmidayatbakhslet al
(2012, 2014) recorde@aryophyllaeus laticepandLigula intestinalis(cestodes)Diplostomum
spathaceun@platyhelminth) andrichodinasp. (ciliophore), these infections reducing
haematocrit, mean cell volume and lymphocytes, and increasing white blood cells, mean cell
haemoglobin concentration and neutropfAlsmadiaraet al (2013) described the rate of
infection of the cestodBigramma interruptan fish from the Aras Dam and BanemAnzali.
Azadikhahet al (2013) found the cestodiégula intestinalishad a high infection rate (mean
67.5%) in fish from thé\ras Dam, noting that this parasite is major threat to natural and farmed
fish populationsAzizi et al. (2013, 2013) found the protozaafrichodinasp.,Chilodonellasp.,
Ichthyobodasp. andchthyophthiriussp. and the monogenea@grodactylussp. andDiplozoon
paradoxusn fish from the Anzali Talab, with more parasites in the polluted area of the Pir Bazar
River. Rasouli (2013) found the digeneBiplostomum spathaceuim fish from Caspian
drainages in West Azarbay. This parasite causes secondafgdtions as the metacercariae
penetrate the skin and eye, lesions, appetite loss, blurry vision and reduced teezingniaet
al. (2016) showed infection of, and consequent anatomical changes in, gonads, liver and kidney
from Ligula intestinalisin fishcaught at BabolsaMazandaranOmidvaret al (2017) examined
300 juvenilesproduced at the Shahid Ansari Hatchery Center of R@slanfor introduction to
the Anzali Wetland, fometacercariae of thHeiplostomum spaticeumeye parasite and found
the frequency of infection was 12.33%, the mean infectionh8s83 and the range rate wad,1
althoughno fish showed blurred eye lensbtazandaranet al. (2018) recorded the cestode
Ligula intestinalisfrom fish in the Alagol lake and Gorgan RivelMazandaranet al (2019)
found fish from Alagol Dam in Golestan had the abdominal para&itsskis simpleand
Eustrongylides excisysematodes) andsymphyllodora tincandPronoprymna ventricosa
(trematodes)The nematodes ar@anotics and a health hazard for consumdmimeniet al
(2020) also recorded the zoonofinisaks simplexfrom this fish in Iran.

The Caspian sedPusa caspicais a predator on this species (Krylov, 1984). Various
predatory fishes take bream includidgso huspPerca fluviatilis Sander luciopercgpike-
perch) Aspius(= Leuciscu}aspiusandSilurus glaniSEuropean catfisiut this is
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comparatively rare especially when bream exceed 20 cm in length. Birds syrebhes herons,
divers and cormorants are also predatashooriet al. (20174) recorded this species as an
occasional item in the diet of young blactowned night herong\fcticorax nycticoray in the
Anzali Wetland.

Economic importance This speciess an important food fish being both tasty and of
large size. In additignt can live out of water for some time and thus remain freshevit@ing
transported to markeiKhanipour (2016) described the production of fish protein concentrate
from Anzali Weland catches, prepared as fish patt&soghiet al (2021) replaced wheat flour
with bream fish powder in pasteaddemonstrated decreased cooking time (1&89 and
increased cooking loss (8.2%) compared whéwheat flour control pasta. Howevexoeptfor
the20%level, all pasta protein samples were in the acceptable rargj@(d8g) for cooking
loss. Thus, pasta fortified with fish powder has the potential to be a technological alternative for
the food industry to provide protein enriched pasta

Nevraev (1929) gve catches for various fishing regions in Iran in the early twentieth
century. For the Anzali region from 1904902 to 19131914 the catch wasZB83 to 419,117
individuals, for théSefidRiver region from 1908909 to 19171918 the catch was 17,195 to
474,200 individuals (rising steadily but falling in 191918) with no fish reported in the years
18991900 to 19071908 and in 1918919, and inthe Astrabad (= Gorgan) region from 1800
1901 to 19121913 the catch was 20,600 to 1,381,500 individuals with no clear trend, the catches
varying markedly from year to year. The commercial catch in Iran from 1956/1957 to 1961/1962
varied from 0 to 158 kg (Vladykov, 1964), from 1965/66 to 1968/6&ddrom O to 29 tonnes
(Andersskog, 1970) and from 1963 to 1967 from 0.5 to 16.0 tonnes (with no reported catch in the
first threeyearg (RaLonde and Walczak, 1970b). The catch in the Baadsmzali region from
1933/34 to 1961/62 varied between onlygRand over B94 t with some years reporting no
catches. Hol | 2 k egaocdtichOf 3§ kg intharn2adi Za)abfar E990andtfor
the period 19322964 catches ranged from none {b3B.5 tonnes annually. Thetal catch of the
Northern Shila(Fisheries Company) from 1965/66 to 1968/69 varied between 13 and 74 t
(RaLonde and Walczak, 1972). There are obviously wide variations in annual catches and/or in
reporting statistics. The general trend is one of decline in catches with large fishcaaihg ¢
and the average stock size being lowered, resulting in a decreased spawning success. This
species has a deep body and immature fish are easily caught. The catdnzeth@alabwas
important until the end of the 1940s but had virtually disappdayehe 1980s (Petr, 1987).
Abdolmalaki (2005) gvea total catch of 17 t for the 20@DO01 fishing season, only 0.1% of the
commercial catch in Iranian coastal waters of the Caspian Sea. In contrast, the total catch for
Iranian waters was estimated at26ns of which 15.4 tons was from beach seines; most fish
were immature andndersized (Abdolmalaki, 2006dyhara (2006) cité a catch of 20 t from
the Gilan coast and Anzali Wetland.

In former Soviet waters of the Caspian Sea, the age compositiommercial catches
was 210 years, with the great majority beingp Jears old. Trawls, seines, pound nets and gill
netswere used in the northern Caspian Sea to catch the bream with6®eing taken in
spring. Spawning and breeding farms were establishtae former Soviet Union to rear young
fish. Catches in the Volg&aspian and Ural regions has been as high as 344,900 centners, prior
to 1930, and in the Aral Sea in 193ik tcatch was 115,200 centners.

The roe or eggs of this species have been aagd in poisoningHalstead, 1961970;
Coad, 1979and should be avoided (see underdyyarinid genusSchizothoraXor more
information on egg poisoning). Fish should be carefully cleaned in the spawning season to
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remove the eggs and ensure againstaromtation of flesh. Severe cases of egg poisoning in
other species have resulted in de@tbnversely, Adeli and Namdar (2015) menédthe eggs
of this species as a caviar substitute.

Robinset al (1991) lisedthis species as importatat North Ameri@ans. Importance vea
based on its use as food and in aquaculture.

Experimental studies.This species has been used in IrandoHution studies, e.g., on
the toxicity and LGy of phenol and ‘haphthol (Shariagt al., 2004 2005), being less vulnerable
thanRutilus kutunto these compoundBabaei and Khodaprast (201&)d Babaeet al (2017)
examined fish from the Amirkelayeh Wetland and found levels of cadnainrmgmium,copper,
lead and zinc werithin allowable standasin muscle tissueladdiet al (2016) found that the
pesticide diazinon in sublethal amounts in Iranian waters affected fingerling survival as indicated
by haematological parametegafahielet al (2018) found the L§; 96 h of the pesticide
diazinon was 7.316 mg/l, the maximum acceptable toxicant concentration was 0.073 mg/I, the
lowest observed concentration effect was 2.63 mg/l, and this species was more resistant than
others Ettefaghdoost and Alaf Noveirig@02() measured thbio-accumulation of eleven
elements (As, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, Se, Zn) in muscle tissue of fish captured from the
Siah Darvishan Riveaind found only arsenic, cadmium, lead and manganese were at levels
higher than approved standards.

Hashemi Kaverdet al (2017) studied the effects of the using the herb silymarin derived
from the milkthistle plantRilybum marianumin the diet of fry on biochemical parameters of
the blood and the immune system, finding strengthening of Kbttmami (2017) studied the
effects of the dietary probiotieediococcus acidilactiaan haematologicglarameters of fry
finding increased blood parameters related to red blood cells, disease resistance and improved
nonspecific immune responsBhoghietal. (2019) replaced wheat flour with bream fish powder
in pasta making and foundcreased protein and lipid, decreased cooking time, and increased
cooking loss so fish powder has the potential to be a technological alternative for the food
industry to preide protein enriched pasta.

Conservation RaLonde and Walczak (1970b) reported that 90% of the bream caught in
Iran in 1970 were immature and the stock was in danger of extinction.

During the 1980s and 1990s there were practically no catch figures for this species in
Iran. Artificial propagation began in 1986 on an experimental basis and 6 million fish were
released (Ghenaat Parast, 19%33tate supported stocking programme reldag®sout 7680
million fingerlings into the Anzali Talab, all descended from a single pair matijigyears ago
(Bartleyand Ranal998a1998b). These fish are intolerant of low oxygen and so perform poorly
under pond conditions. Stocks may be importedhfAzerbaijan in the futurdk@na and Bartley,
1998. The release of 70.46 million fry the19921993 to 19981999 periodvas notsuccessful
in restoring the stocks in Iran. Stock depletion was attributed to improper fishing methods,
pollution, destrugbn of spawning grounds, presence of predasgx luciugnorthern pike)
andSilurus glanigEuropean catfiship fry stocking areas, and lack of necessary arrangements
in regard to artificial spawning (Saiad Borani, 2001).

In 19921993 (an Iranian calendar year), 2.4 million fingerlings were released into the
Anzali Talaband nearby rivers, a 100% increase over the previous AbaeéyanTehran,
4(2):VI, 1993). Total production in government hatcheries for 1990 was Olk@énnfingerlings,
in 1991 2.28 million and in 1992 5.3 million fingerlings (Emadi, 1993a). Fingerling production
was 11.217 million in 1995 and 8.5 million in 1996 (Bartley and Rana, 19988b). In 1999
2000, 20 million juveniles were releasédian Fisheries Research Organization Newsletter
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23:4, 2000). From October to March 2000, 14 million juveniles raised in the Shahid Ansari
aquaculture and breeding centre in Gilan were released into the Caspian Sea and neighbouring
water bodieslfanian Fishefes Research Organization Newslett28:2, 2001). lllegal fishing
and nonstandard nets threaten the stodksr{ual Report, 1998996, Iranian Fisheries
Research and Training Organization, Tehrap. 1920, 1997)Billard and Cosson (2002)ave
an annuaproduction of 15 million alevin®©midvaret al (2017) cited 20 million annual
production of young by government hatcheries.
Asgariet al (2013) notd that 19 million fry (about 0.5 g) are released annually from the

Shahid Ansar.i Hatchery Centre, Gilan, mostly
the Sefid River (0.5a), the Sefid estuary (8a
experimered on mortality at these salinities and f

confirming the Anzali site to be best i@lease.

Mono- and polyculture of this species has been carried out in Aramu@l Bulletin 1993

94, Iranian Fisheries Researchaifraining Organization, Tehramp. 77-78, 1995).

Polyculture comprised 70%bramis brama20% silver carpHypophthalmichthys molitr)xand

10% grass carpdtenopharyngodon ideljaand gave a greater yield than monoculture. From an
average initial weightf 30 g, fish attained averages of 188 or 211 g in monoculture (average
200 g) and 221 or 278 g (average 250 g) in polyculture with maximum weights of 300 or 580 g
at the end of two ongear periods. Water temperatures wef239C (Annual Report, 19949%,
Iranian Fisheries Research and Training Organization, Tehppn3839, 1996 Daneske-
Khoshashi, 1997).

Ramin (1997a) detailestudies on the artificial breeding of this species in Iran, based on
38 brooders, with the goal of saving it from extinoti®&onadotropic hormone extracted from
the pituitary of the common carp was used to induce brooders. One or two doSesgtks
body weight gave optimum stripping of eggs at 18°C. Fertilisation rate was%?%nd hatching
rate was/5-85%. Incubation tok nearly fourdays at 1&81°C. The grey, pink or yellow eggs
numbered 9,1480,050 per spawner with a swelled diameter ofl12mm. The yolk sac was
absorbed after 72 hours and newly hatched larvae wei&2r&m long. Koohilaet al (2010a,
2010b)studied optimum doses of various hormones used to stimulate ovulakibaraet al
(2009) (see above) carried out their molecular study in order to determine sources for broodstock
to increase genetic diversity after losses from overfishing, pollutiotoaadf spawning
regions.

Kiabi et al (1999) considedthis species to be vulnerable in the south Caspian Sea basin
according to IUCN criteria. Criteria includeommercial fishing, sport fishing, few in number,
habitat destruction, limited range (leébkan 25% of water bodies), not present in other water
bodies in Iran, and present outside the CaspenbasinNezamiet al. (2000) considered this
species to be endangered in Iran because of overfishing, habitat destruction and spawning ground
degradaon. Listed as of Least Concern by the IUGNnloaded 25 February 2019

The subspecies has been proposed for inclusion iRedeBook of the U.S.S\hich
forms the basis for measures to protect species (Pavhly 1985).About 1320% of
commercial catches in the Volga region are from hatchery raised stock (Petr, 1987) and it was
thought that stocking could help this species.

Sources The chief literature summary for earlier works is Backiel and Zawisza (1968)
although little apparentlgefers to the Caspian basin populations and even less to those of the
Iranian shore. Nevertheledhis workgavea general overview of biology and generatenents
above are based on it.
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Iranian material: CMNFI 19700542, 4, 75.4173.7 mm standard letig Gilan, Old
SefidRiver estuary (37°23'N, 50°11'E); CMNFI 199643A, 1, 70.0 mm standard length,
Gilan, Caspian Sea at Hasan Kiadeh (37°24'N, 49°58®NFI 19700553, 3, not kept, Gilan,
Sowsar Roga River (37°27'N, 49°30'EMNFI 19700587, 143, not kept, Mazandaran, Babol
River at Babol Sar (36°43'N, 52°39'ElMNFI 19720343, 1, 158.6 mm standard length, Gilan,
Langarud at Chamkhaleh (37°13'N, 50°16E)MNFI 19730689, 1, not kept, Gilargefid River
at Hasan Kiadeh (3Z4N, 49%8E); CMNFI 19800127, 3, 166.4170.1 mm standard length,
Gilan, Caspian Sea near Hasan Kiadeh (37°24'N, 49°38MENFI 19800136, 1, not kept,
Mazandaran, Fereydun Kenar River estuary (36°41'N, 52°ZRE)FI 19830139, 1, not kgt,
Gilan, Golsfan River (37°26'N, 49°40); CMNFI 19800140, 12, not kept, Gilan, AstiTalab
close to sea (ca. 38°26'N, ca. 4853CMNFI 19800142, 1, 160.6 mm standard length, Gilan,
Nahang Roga RiveB{7°28'N, 49°2&); CMNFI 19860906, 3, 105.4.76.0 mm standaréngth,
Iran, Caspian Sea basin (no other locality data).

GenusAcanthobrama
Heckel, 1843

This genus comprises 13 species endemic to Southwest Asia with four found in Iran€iGoren
al., 1973; Krupp, 1985c; Pereaal, 2010).

Howes (1981) placedcanthobramaieckel, 1843 in the gendrRutilusRafinesque, 1820
on osteological grounds but most other authors have retAtstthobramaas a distinct genus
(Coad, 1984; Krupp, 1985c; Eschmeyer, 1990;
anal fin characters listed below. Berg (194849) characterised the gerAsanthalburnudBerg,

1916 with two speciesr(icrolepisandurmianug as similar toAlburnoidesbut with the last
dorsal fin unbranched ray thickened into a spine which is strong basabgdames thinner and
flexible on about the last third of the ray length. Durahdl (2002a, 2002b) included
Acanthalburnusn the Abramisclade based on cytochrorbelata while Pereat al. (2010) using
mitochondrial and nuclear DNA proposed synonyrfiiAcanthalburnusvith Acanthobramas
followed here.

The genuSrachibramaHeckel, 1843 is &apsus(Krupp and Schneider, 1989).

Acanthobramas characterised by a compressed, deep body of small to moderate size, no
barbels, mouth terminal or inferiaelatively small scales with reduced numbers of radii, a
fleshy keel of varying extent (full to one scale length) between the base of the pelvic fins and the
vent, the last dorsal fin unbranched ray is thickened, dij@®r strong and smooth, and the
aral fin is long (922 branched rays). Pharyngeal teeth are usually in a single row on each arch,
but two rows in species formerly AcanthalburnusThe gut is shortA. persidisis included in
this genus based on mitochondrial and nuclear DNA charactediffeus in some morphology
(see species description).

Abbasi Ranjbaet al (2018) compared three Iranian species using six meristic and 16
morphometric characters. Species differed in all but pectoral fin length in morphometric
characters and signifinameristic differences were found in lateral line scales, dorsal fin
unbranched and branched rays, and anal fin branchedhag&rolepisandA. urmianus
formed a clade separate frélnmarmid

The following table summarises some key distinguishing characters of the Iranian species
of Acanthobrama

Species/ Modal Lateral line | Anal fin Naked | Pharyngeal Distribution
Characters dorsal fin branched | ventral teeth
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Tigris River

Caspian Sea
Hormuz, Kor River,

Lake Maharlu, Persis

Lake Urmia

55
2,55,2

1,541

2,55,2 or

2,54,2

keel

Present
Present
Absent

Present

rays

1322

12-19
79

10-13

scales

5377

60-87

3543

50-68

branched

rays

8
8
7

8

Ac. marmid

Ac. microlepis
Ac.persidis

Ac.urmianus

Acanthobrama marmid

Heckel, 1843

Acanthobrama marmid
S. LaurieBourque @ Canadian Museum of Nature.
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Acanthobrama marmigharyngeal teeth,
FreidhelmKrupp.

Acanthobrama marmidran, GamasialRiver, July 2008, KeyvanAbbasi

Common namesKalashpamahi sim nama (= breadike fish), shebeh rsy, shebhe nazi (=
resemblingrazi nazi meaning cute, Y. Keivany, pers. comm., 25 Septembej,2biEdeh
sardin(= pseudesardine oresembling sardine)

[Semnan arrez; samnan ardesdmnameaningsleek, ealthy, fat, corpulentind aridh
meaningwide, broad, referring to the deep body, often humped behind theherask long,
sleek fish Mikaili and Shayegh2011)) arath (Rahem@&011); marmid, marmid handscherli
(meaningmarmid armed with a dagger), nraid abbiad fneaningwhite marmid), marmid
asphar ifheaningyellow marmid) or marmid mablue (meanisgallowing or devouring marmid)
at Aleppo, arrhadar{eaningdove, lion!) at Mosul (all these latter Arabic names after Heckel
(1843h 1847a), the conflictip names for arrhada included, and are probably antigyated
Akcgapakor Akgcapakb a | (Bujkish) andK € z € | k a n a tin eéstem G uwakBy(Kayaana,
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2016 Ciceket al, 2020Q; Tigris bream Mesopotamian bregm

Systematics Acanthobrama Arrhadéaleckel, 1843Acanthobrama cupidbleckel, 1843
andAcanthobrama marmithorphaelataBerg, 1949 are synonymA&canthobrama marmid
orontisBerg, 1949 is now regarded as a distinct species.

The type locality forAcanthobrama Marmid sGewiiassern bei Alepppfor
Acanthobrama arrhadéin Mossub, and forAcanthobrama cupidéin Aleppad according to
Hec kel ( 1RBuds8 Kugik keirAleppmin Heckel (1847a). The type locality of
Acanthobrama marmichorphaelatais Lake Balikli, 12 km from Erzurum, 8 km fno the
Karasu River, upper Euphrates, in Turkey. The type localioahthobrama marmidrontis
was given aghe upper Euphrates region according to Eschmatyalr (1996) (buthis is an
error, see beloycorrected in later, online versions of tBatalog of Fishes

The Catalog of Fishe¢downloaded 15 August 2020) gives the syntypeA. oiarmidas
NMW 5534548 (2, 2, 2, 2), NMW 79068 (2), RMNHR(jksmuseum van Natuurlijke Historie,
Leiden 2537 (4) and RMNH 2539 (2) (formerly NMW), and SMFeq&enberg Museum
Frankfur) 543 (4) (formerly NMW)Details on the syntypes of this species and its synodyms
arrhadaandA. cupidain the Naturhistorisches Museum Wiend the Senckenberg Museum
Frankfurtwere given by Krupp (1985c). Lengths were NMW 5532, 113139 mm standard
length, NMW 55346, 2, 8621 mm standard length, NMW 55347, 2; 88 mm standard
length, NMW 55348, 2, 11332 mm standard length, NMW 79068, 2, 4138 mm standard
length, and SMF 543, 4, 812 mm standard length.

a1 ,i\“\
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Acanthobrama marmid
body and crossection, lateraline scale, flank scale from between the dorsal fin and lateral line,
anddetail of flank scalelNaturhistorisches Museum, idh, afterJ. J.Heckel.



Acanthobrama marmidsyntype, NMW 55345, Naturhigisches Museum, Wien.

Acanthobrama marmijdsyntype, NMW 55345, Naturhistorisches Museum, Wien.

—

NMW 55345
RW-0065

Acanthobrama marmijdsyntypes, NMW 55345, Naturhistorisches Museum, Wien.
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Two syntypes oA. arrhadafrom Mosul, 8592 mm standard length, are in the

Senckenberg Museum Frankfurt (SMF 411

pers. comm., 1985;

formerly NMW) (F. Krupp,

85.7-89.0 mm sndard length) while twothers are in the Naturhistorisches Museum Wien, ca.

150 mm standard length (NMW 335) and 141 mm standard length (NMW 55336) (Krupp,

1985c). However, the Vienna catalodisted six specimens oA. arrhadaand in addition to the

1996).Further

above material theneas also NMW 55334 (8 fish) tagged as syntypes. Two syntypes are in the

Rijksmuseum vamNatuurlijke Historie, Leiden (RMNH 2538) (Eschmeral.

details are in théchthyology Type Databas&MW.

Acanthobrama arrhaal

flank scale from between the dorsal fin and létexal

(regeneratedanddetail of flank scalelNaturhistorisches Museum, iéh afterJ. J.Heckel.

Jateral line scale

body and crossection

Acanthobrama arrhadaNMW 55334, syntype, Naturhistorisches Museum, Wien.



Acanthobrama arrhadadNMW 55334, syntype, Naturhistorisches Museum, Wien.

Acanthobrama arrhadaNMW 55334, syntype, Naturhistorisches Museum, Wien.

Acanthobrama arrhadaNMW 55334, syntype, Naturhistorisches Museum, Wien.
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NMWV 55334
RW-0059

Acanthobrama arrhadaNMW 55334, syntypg Naturhistorisches Museum, Wien.
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Acanthobrama arrhadasyntype, NMW 55335, Naturhistorisches Museum Wien.

Acanthobrama arrhadd\NMW 5533, syntype, Naturhistorisches Museum, Wien.
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NMW 55336
RW-0060

Acanthobrama arrhadad\NMW 5533, syntype Naturhistorisches Museum, Wien.

Krupp (1985c) recoreld syntypes ofA. cupida 151 mm standard length (NMW 55340)
and 152 mm standard length (NMW 5534the Ichthyology Type DatabaseMW
(downloaded 9 July 201@)avel25 mm and 121 mm standard lengthtfagse two fish)The
Vienna cataloguéstedfour A. cupidawhich agrees with Heck& description although |
observed only NMW 55340 (1 fish), NMW 55341 (1) and also NMW 5534211 mm
standard length in the Ichthyology Type Datab&8dW (downloade® July 2016). Eschmeyer
et al (1996) lisedNMW 55340643 (1, 1, 1) as syntypes but the numbers inditfater fish. The
card index in Vienna in 1997 altieted55505 (5), one of which vgadesignated as the lectotype.
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Acanthobrama cupida
bodyand crosssection, &teral line scale, flank scale from between the dorsal fin and lateral line,
anddetail of flank scalelNaturhistorisches Museum, idh, afterJ. J.Heckel.
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NMW 55341
RW-0064

Acanthobrama cupidasyntype NMW 55341, Naturhistasches Museum, Wien.

The twosyntypes oAcanthobrama marmidrontisare in the Zoological Institute, St.

Pet ersburg under ZI SP 6 7 2 @&ccdrding tmBeiigl(1949AThisi oc h,
subspees is distinguished only by larger scales from the typical form butnheyntypes

examined by me had lost their scales and were difficult to count; one seemed to have a count
around 64, not as low as5% recorded by Berg (1949). Krupp (1985c) examitype material

and new specimens from the Orontes and found them not to diffefromarmidfrom the

Quwayqg and Tigri€Euphrates basins. He accordingly synonychiseanthobrama marmid

orontiswith the type subspecidsit this taxon is now recognisedasdistinct specieatalog of

Fishes downloaded 9 July 20)6

Karaman (1972) consideréadtanthobrama arrhadéo be a subspecies Af marmid
rather than a synonym based on an unusually strongly ossified spiny dorsal fin ray in the former.
SinceA. marmidwas described from Aleppo (= Halab, Syria) @ndarrhadafrom Mosul, the
synonomy of these two taxa may warraneramination.

The fish reported from the Tigris River basin of Iran by Nimann (1968gascypris
macrolepidotusvas this specieZologisches Institut und Zoologisches Museum, Hamburg
catalogue number ZMH H2700 examined by me). Saadati (1977) thought it a new species of
Acanthobramaut | disagree.

A hybrid with Chalcalburnusmossulensié= Alburnus gllal) was reported from the
Hawr al Hammar in southern Iraq by Kruppal (1992).

Key characters This speciess distinguished from other mdiers of the gnusby
having 53 or moredlteral line scaleslorsal fin branchedays modally 8, anal fin branched rays
13 or more, and phgngeal teeth in one row {5).

Morphology. Different body forms occur in sloflowing and fastflowing waters. In the

1
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former habitat fish have a deep body, often humped behind the head, while in the latter the body
is more streamlined (Karaman, 1972sdems thafA. marmidwas founded on the humped form
andA. arrhadaandA. cupidaon the streamlined one although the two types pictured above
show both formsThe body is deepest at the dorsal fin origin. The predorsal profile is convex.
The dorsal heagrofile is straight. The caudal peduncle is compressed and relatively deep. The
eye lies almost at, or at, the beginning of the anterior half of the Tibark is a groove over the
head before the nostrilfhe nouthis nearly horizontal to oblique, equad lower jaw slightly
behind the uppet.ips are of medium thicknesghe last dorsal fimnbrancheday is a
thickened, stiff and smooth spine, the rigid part varying from 15 to 26% of standard length. The
spine may be strong for much of its length a@mehtabruptly become thin and flexible or it may
taper gradually to a flexible tip. Some small fish lack an enlarged dorsal fin $hmeorsal fin
margin is slightly concava@ he depressed dorsal fin reaches back level with theamadifin.
The caudalif is moderately forked with pointed to rounded tips, the lower tip being more
rounded. The anal fin margin is straight to care and the fin does not extend back to the caudal
fin base falling well short The pelvic fin is rounded and extends back tatal fin or falls
short The pectoral fins rounded and extends back to the pelvic fin or falls just short.

Dorsal fin unbranched raysand branched ray&9, usually 8 anal fin unbranchedays 3
andbranched rays 132, pectoral fin branched rays 48, andpelvic fin branched rays-9.
Lateral line scales 537, scales above the lateral14, andscales between the pelvic fin and
lateral line 47. There is a pelvic axillary scal&he belly has a fleshy keel where the ventral
scales do not meet alg the midline between the pelvic base and the afgalesare squarish
to roundedn shape with a rounded posterior margin, gerdunded dorsal and ventral margins,
and aposterior margin with a central rounded projection flankedrbpdentationrabove and
belowor a rounded margirRadii are restricted to the posterior field on scales anthaderate
to few in number (57 according talcuk et al (2014)but up to at least 13 (see figures abdve)
The focus is subcentral anterior to almost cen@aituli are moderate in numbérotal gill
rakersnumberl2-17, andareshort with a basal swellingyith 2-4 on the upper arch;Dat the
flexure and 912 on the lower arch. The rakers reach the one below or to its further base end
when appressed. Phaggaal teettareusually 55, with the anterior tooth compressed and bluntly
pointed, the remainder beveled with a cutting edge and a hooked tip. The two anterior teeth are
more rounded than the others although the second one may have a slight hooke#ldds be
Tigris River basin fish may haveZteeth in a second rovhe gut is an elongateshape with a
large anterior loop in larger fisfiotal vertebramumber38-44 (38(3), 39(3), 40(7), 41(5), 42(7)
or 43(1) combining Iranian and Iraqi materid}jcik et al. (2014) recording 4¢ertebraeThe
two syntypes ofA. marmid NMW 55345 have 42 and 4®tal vertebragthe syntype oA.
arrhada, NMW 55336,has41 total vertebragfour ofthe syntypes of. arrhada, NMW 55334,
have41(1) and 42(3) totalertebragand the syntypef A. cupida NMW 55341 has43 total
vertebraeThe diploid chromosome numberds =50, with the karyotype consisting eight
metacentric, 13 sulnetacentric ad fourpairs of suktelocentric to acrocentric chromosomes.
Thelar yotype is nearly identical t o ebat,B086). Eur as

Meristic values for Iranian specimens adorsalfin branched rays 7(1) or 8(&nal fin
branched rays 13(2), 14(2), 15(45¢) or 17(1) pectoral fin branhed rgs 13(2), 14(3), 15(3)
€ .or 18(1),pelvic fin branched rays 7(1), 8(7) or 9(Bteral line scales 54(1), 55(56(2),
57(¢),58(1), 59(1)¢ . or 63(1),total gill rakers 12(1)13(-), 14(6)¢é . or 17(1) pharyngeal teeth
5-4(1) or 55(7), and total vertebrae 38(3), 39(#0(), 41(2), 422) or 43Q).

Sexual dimorphism Fine tubercles are found over the top, sides and bottom of the head
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in males particularly the operculum and snout with fewer on top of the head (CIVOVB}

0287, 89.9921 mm standard lengtf@,July 1977andCMNFI 1993-0128 113.6 mm standard
length,11 May 1993. Tubercles line the first, pectofah unbrancheday irregularly with up to

two branching rows. Very fine tubercles are found on the adjacent membrane aadaweth
pectoral fin surface. Tubercles line the pelvic fin rays in branching rbrese are numerous

very small tubercles on the anal fin raybe lower caudal fin rays are lined with tubercles.
Tubercles follow the branching of fin raysnterior uppeiflank scales, all belly scalgewer

caudal peduncle scalaad scales over the anal fiave their margin lined witemalltubercles,

the peduncle with some tubercles on the-sudle and the belly with a concentration on the scale
base.

Colour. The overall colour is silvery to whitish with the head and back reddrsivn.

The flanks can be greyish to blackish from numerous melanophores. There may be a well
developed midlank stripe or it may be poorly developed or evident only posteriorly. The pelvic
fins are bright red, the pectoral and anal fins less red and the dorsal and caudal fins reddish
proximally and black distally. Fin colours may be more orange or yellow than red. All fin rays
and membranes have melanophores and these can be quite ctedtesntch that some fish have
dark fins. Young fish in preservative have numerous, distinctive, small to minute, rounded,
square or oblong patches of pigment48,irregular, migflank rows.The peritoneumis black,
silvery with a dorsal concentration wfielanophoresor with widely scattered melanophores so it
appears silvery.

Size Reaches 20.8 cm (Berg, 1949)

Distribution . This species is found in the Tigfisuphrates basin of Turkey, Syria, Iraq
and Iran. In Iranit is found in the Tigris River basin includiriige Ab-e Shur Abloun, Arvand,
BahmanshirDinvar, GamasiabKarkheh(and its upper reache®arun,Mareg,Marun, Nahre
Shavor,QarehSu,Shahvor Shur, Talkhab and Zard riverand in marshes such as tdawr d
Azim and theKhondab andPir Salman wetlansl(Abbasiet al, 2009;Abbasi Ranjbaet al,
2018;Khameest al, 2019 Eagderiet al, 2020;JouladeRRoudbaret al., 202Q.

Zoogeography The majority of species are found in the Levant which once had
connections to the TigrABuphrates basin (Krupp, 1985c).

Habitat. This species is found invers, streams;anals, damsnarshesndsprings
Hussairet al (1997) repordthis species tbe dominant in the small fish asdalages in the
Shatt 4 Arab near Basrah, Iraq at 70.8% of 14,084 fish caught. It favours side branches off the
Shatt al Arab, presumably to avoid predators which are found in deeper water. taalnis
(2001b) noted thahis species dominated in the polluted and disturbed environment of a
dockyard on the Shatt al Arab. This was one of the most abundant species in the recovering
marshes of southern Iraq in 20R606 (Hussairt al, 2006) and is also known from large rnse
and dams.
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i S Cp v S R T AT 225
Habitat ofAcanthobrama marmi¢andArabibarbus grypusCapoeta trutta
Cyprinion macrostomuandGarra rufa), CMNFI 19790384, Khuzestan,
river in Ab-e Shur drainage80 January 197®rian W. Coad

Age and growth Eagderiet al (2020) examined 9 fish, 4.85%.49 cm total length, from
the Dinvar River and foundlavalue of 3.29, positively allometri&alikhaniet al. (2020)
combined fish from the Shadegan Wetland and the Dez and Karkheharidersported a
value of 2.65 ath a condition factor of 1.54 for 342 fish (2877 cm total length), the only
species of 16 with negative allometric growtiouludi-Salehet al (2021) examined 88 fish,
3.6-13.7 cm total length, from the Gamasiab River and recordedhlue of 3.13postive
allometric,and a condition factor of 1.25.

Al-Nasiri and Salman (1977) studied this species in the Little Zab River, Irag. Their
largest specimen was 13.7 cm. They described lemngtbht relationships and condition factors
but some important lengigroups were missing from their samples. Condition factor showed a
gradual decrease with increasing length and the means for actual and calculated weights were
1.141 and 1.118 respectively. Relative condition factor was 1.0009. Yetuadig20015)
examned three populations of this species in the Shatt al Arab, Iraq and fouricatie group
to be represented by fish 211.0 cm long and*lage group by fish 8:34.1cm. The length
weight relationship was W =3.821.2*? Four age groups with a lengtinge of 419 cm were
found in the Qarmat Ali River of southern Iraq, with matunityhe first year (Saud, 1997).

Unlu et al,, (1994) examined a population of this species in the Tigris River, Turkey and
gave figures for growth in length and in weighémales grew faster amebre larger in size than
males at the same age, particularly for age gr8ugnsd 4 Condition factor for males was 1.554
and for females 1.55. They foufide age groups with age grougd8minant for both sexes.
Overallfemale:malesex ratio was 1.83:1. Sexual maturity was attained by 75% of females and
85% of males in the second year of life and all fish in age g8augre matureAlkan Ucgkun
and Gokge (2014 found thato86 Karakaya Dam fish11.019.2 cm total lengthfrom the yper
Euphrates basin of Turkey attain€dyéars, lengtiweight relationship wag/ = 0029FL>% for
females and W = 03FL?%**for males, growth in length equations were 17.3[1-e 137104
for females and = 16.61-e-~*X**%4 for males.
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Food. Heckel (1843b) suggesdthat they are ravenous feeders bamethe name
Aswal | owi nCutcongentsmaie drastaceans, insects, and plant and gastropod shell
fragments in Iranian specimeasamined by meYouniset al (2001a2001b) found Shatt al
Arab, Iraq fish to be detritivores, having organic detritus as the dominant gut content, followed
by phytoplankton (blugreen algae and diatoms), small crustaceans (ostracods, cyclopoids,
cladocerans), and aquatic plants, with dange varying by month. In a study of the recovering
Hammar Marsh, Iraq, diet was 70.77% insects and 9.81% algae with diatoms, plants, crustaceans
and snails at less than 10% each, in the Hawr al hv@g.4% insects and 14.1% algae, with
amounts of diatosand various crustaceans beiegslthan 10% each, and in the Al Kébha (=
Chabaish) Marsh 62.7% insects and 17.7% algae with diatoms, plants and various crustaceans at
less than 10% each (Husseainal, 2006).

Reproduction. Well-developed testesgere noted in fish caught on 7 Jul977(CMNFI
19790287)near Ravansar, Kermanshah

Youniset al (20018) found most females to be ripe in March and July samples, and some
were spentin Iragi fish Unli et al, (1994) repoddspawning in May to late Jerfor their
Tigris River, Turkey population. They céelata for a Keban Dam population (on the Euphrates
River in Turkey) where the spawning seas@s extended andan from April to August. Egg
diameter exceexti1.2 mm and egg numbers readi8,125, ancelsewhere may reach 11,000
eggs. In the Qarmat Ali River in southern Iraq, fecundity react®s9-b,293 eggsAlkan
Uckun and Gokge (208 found that Karakaya Dam, Turkey fish spawned from May to June.

Parasites and predatorsNone reported from Iran.

Economic importance None in Iran. In the early 1990s in Iraq, this species was used for
human consumption and for fish meal (Yougisl, 200%5).

Experimental studies.None.

Conservation This species is rarely reported from Iranian waters andaitisssheeds to
be assessed through further field work. Endangered in Turkey (feticke2007Listed as of
Least Concern by the IUCN (downloaded 25 February 2019).

Sources Type material See discussion abov&canthobrama marmiNMW 55345,
NMW 55346,NMW 55347, NMW 55348, NMW 79068ndSMF 543) Acanthobrama marmid
orontis(ZISP 6720)A. arrhada(NMW 55335, NMW 55336NMW 55334and SMF 41)and
A. cupida(NMW 55340, NMW 55341, NMW 5534@ndNMW 55505).

I[ranian material CMNFI 19790287, 2, 89.92.1 mm standard length, Kermanshah,
Cheshmeh Javari 2 km from Ravangea. 34°42'N, ca. 46°40'E); CMNFI 199360, 1, 40.6
mm gandard length, Khuzestaranal branch of Karkheh Rivé31°40'N, 48°35'E); CMNFI
19790377, 2, 28.834.6 mm standard length, Khuzestan, Karkheh River (ca. 32°57'N, ca.
47°50'E); CMNFI 1979384, 1, 23.1 mm standard length, Khuzegtaey in Ab-e Shur
drainage (32°00'N, 49°07'E); CMNFI 190154, 1, 113.6 mratandard length, Khuzestan, Hawr
al Azim (ca. 31°45'N, ca. 47°55'E); CMNFI 190328, 1, 113.6 mm standard length,
KermanshahSarabe S abkhan@34°25'N, 46°32'E); CMNFI 2000114,1, 82.1mm
standard lengttKermanshahQareh Su basin (ca. 34°28t4, 46°54'E)CMNFI 20080102 1,
101.7 mm standard lengtiiermanshahsarabs near Kermanshah (no other locality data)
CMNFI 20080163,not kept, Khuzestan, MarwRiver at Chahar Asiab (30°28"N,
50°0934"E); CMNFI 20080236 2, 90.390.8mm standarddngth , KermanshahMereg River
(35°25'N, 46°1E), ZMH H2700, 1, 145.0 mm standard lengitermanshahGharasu
GamasiakSeymarreh (Qareh SGamasialand Simareh rivers, no ahlocality data).

Comparative materialBM(NH) 1920.3.3:147156, 15, 29.51020 mm standard length,
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Syria, Ouadi Khneizer (no other locality dat@NI(NH) 1931.12.21:225, 4, 65.784.6 mm
standard length, Irag, Mosul (ca. 36°20'N, ca. 43°08H)(NH) 1968.12.13:108.12, 1 (of 5),
112.6 mm standard length, Syria, Ouadi Khneizéalbour (no other locality data) (collections
amalgamated as BM(NH 1968,12.13:18%1 seem to include the preceding and following
collections, 224 (7 as alizarin specimens), 017 mm standard length); BM(NH)
1968.12.13:11318, 6, 56.5117.4 mm standanéngth, Syria, River Euphrates at Houreira (no
other locality data); BM(NH) 1971.4.2:7, 96.5 mm standard length, Iraq, River Tigris near Mosul
(ca. 36°20'N, ca. 43°08'EBBM(NH) 1974.2.22:1078.083, 6, 105.222.8 mm standard length,
Irag, Najab Bazar (nother locality data)BM(NH) 1974.2.22:1084L091, 7, 105.4118.3 mm
standard length, Irag, Najab Bazar (no other locality dBtd{NH) 1974.2.22:1092, 109.5 mm
standard length, Irag, Najab Bazar (no other locality dBtd{NH) 1974.2.22:1094, 109.3 mm
standard length, Iraq, Great Zab River at Aski Kalak (36°16'N, 43°30MINFI 19870017, 3,
83.8108.3 mm standard length, Iragq, Hawr al Hammar (no other locality €AveFI 1980
0810, 2, 114.418.3 mm standard length, Turk&dksu in Tigris River basi(no other locality
data); CMNFI 198a1036, 1, 101.5 mm standard length, Turkey, Keban Dam on Murat Nehri
near EIl ©zé&] ( noZSM 26h36,15, 55-80@ anin stangard deagthaSyria, Assad
Reservoir, Euphrates basin (no other locality data).

Acanthobrama microlepis
(De Filippi, 1863)

Acanthobrama microlepis
S. LaurieBourque @ Canadian Museum of Nature.
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Acanthobrama microlepjZISP 5187, Turkey, Lak€haldyr (=¢ € 1) d & r
in the Aras River basirgfter Berg (196).

Acanthobrama microlepjJurkey, K ur a Ri v er afier Kayaatlaln2®2)- a m,

Common namesKuli (= general term for a small fish),arwvaridmahie labnazok(= slender lip
pearl fish)

[Garagas or taxta balig, both in Azerbaij#m;c i baKurfa ak-dapaj é
(Ciceket al, 2020 Kayaet al., 2020);chernobrovka and napota in Russian; blackbrow bleak
Caucasianoriental or carfpreany.

Systematics Abramis microlepisvas described from thi@&ur, presso Tifli® (= Kura
River near Thilisi, Georgia) and the holotype is in the Istituto e Museo di Zoologia della R.
Universita di Torino under MZUT N.673 (Tortonese, 1940; Eschmetyak, 1996).

n
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Alburnus punctulatukessle, 1877, described from the Kura River at Tiflis (= Thilisi)
andBorzhom (= Borjomi), Georgiais a synonym. A syntype éflburnus punctulatugom the
St. Petersburg Museur®4.6 mm standard length f R.oOKnora, iiflisois in the Natural
History MuseumLondon (BM(NH) 1897.7.5:349nd other syntypes are in ZISP 2915(5),
2924(6+) Catalog of Fishesdownloaded 16 March 2018)

Alburnus punctulatys34.6 mm standard length,
BM(NH) 1897.7.5:34BrianW. Coad

AAlburnus Brandtib is apparently a manuscript name for this species first reported
without aformal description n Br andt ( 1 8AbQrpus Brandtin.lsg. seix.e d a's
Tscha(Fdaket @ | d ér )amlattiibutedkoeKyKessler ithe account of the travels of
Professor A. F. Brandt in Transcaucasia (see Kavraiskii, 1897). Bogutskaya (1@@li) dista
nomen nudum

Alburnus microlepi®f Kamensky (1901), which iscanthalburnus microlepishould
not be confused witAlburnusmicrolepisHeckel, 1843, a distinct species described from
Aleppo (= Haleb, Syriahut a synonym oA. sellal.

Key characters This species is distinguished frdire relatedd. urmianusby having
more lateral line scales, more anal fin branched rays rfgleakers and gill raker morphology
according to Saadati (1977). Gill raker counts are the same but scale and anal fin ray counts are
generally higher with some overlap. Gill raker morphology does not appear to differ in the fish
examined by me. Distsution is the easiest separating factor. Both species are distinguished
from other cyprinids inran by the dorsal fin spine, twows of pharyngeal teeth, and fin raydan

3t
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scale counts.

Morphology. The body iscompressed and relativelieep deepest at ehdorsal fin
origin. The predorsal profile is convex. A nuchal hump is present in larger fish. The caudal
peduncle is relatively shallow and is compressed. The head is straight to a rounded snout. The
rear of theeye is at the beginning of the anteriorflzdlthe headThe mouth is obliquand
subterminal in adults and most young, oblique and terminal in some ybumgiouth extends
back to between the nostril and the eye. Lips are thin. The dorsal fin margin is cdrealast
dorsal fin unbranched ray thickened in its lower twihirds but the last third is thin and
flexible. The dorsal fin origin is well posterior to the level of the pelvic fin origin. The depressed
dorsal fin tip reaches back to almost the 1amdl fin level. The caudal fin is deépforked with
pointed tipsThe anal fin is emarginate and does not extend back to the caudal fin base. The
pelvic fin is rounded and reaches the anal fin or falls just short. The pectoral fin is rounded and
does not reach back to the pelvic fin excedme young fish.

Dorsal fin unbranchethys 3and branched rays9, usually 8anal fin unbranchethys
2-4, usually 3andbranched ray$2-19, usually 1517, pectoral fin branched rays 417, and
pelvic fin branchedays 79, usually 8 Lateral line scales 687. There is a large pelvic axillary
scale. Scales at the base of the anal fin are somewhat enlarged and may be vertically elongate,
forming a sheath. There is an obvious scaleless keel from the pelvic fins to the vent on the belly
mid-line. Scale shape is rounded to squarish with rounded posterior, dorsal and ventral margins,
the ventral margin sometimes more rounded than the dorsal margin, abrupt but rounded anterior
corners, and the anterior margin is wavy, indented shalltmwtyoderatelyadacent to each
corner or a central protrusion with an indentation above and bélbw.scale focus is sub
central anterior with fine but not numerous circuli and very few posterior radii (less than 10 main
radii in the largest fish seerGil| rakersnumber6-12 andaresickle-shaped (Saadati, 1977) but
this count presumably includes only lower arch rakers. Total gill rakenderl0-14,areshort
and only reach the adjacent raker when appressed. The rounded raker has a triangular flap on its
internal surface with the tip of the rounded raker projecting. The raker tip may be squarish or
even forked in larger fish. The inner edge of the flap is finely tuberculate. Pharyngearéeeth
2,55,2 with variants 25,1, 1,55,2, 1,55,1, 3,55,2, 25-4,2,2,54,1,2,45,1, 2,44,1 1,541,

1,54,0, 1,45,2, 1,45,1 and 2,6,2. The teeth are hooked at the tip with an elongate flat area
below and the largest tooth may be strongly serrated. The posteriormost major row tooth may be
almost vertically abee the fourth tooth rather than posterior td'tie gut is relatively short with
anterior and posterior loopotal vertebrae number 45. Chromosome numb&n =50 (Nur

et al, 2008).

Meristic values for Iranian specimens aorsalfin branched ray 7(1) or 8(52)anal fin
branched rays 14(4), 15(23), 16(24) or 17@@&xtoral fin branched rays 14(3), 15(36), 16(11) or
17(3), pelvic fin branched ray8(53),lateral line scales 60(1§,1(-), 62(2), 63(4), 64(6), 65(11),
66(6), 67(7), 68(% 69(3), 7@5), 71(-), 72(1) or 73(2)total gill rakers 10(1)11(4), 12(18),

13(22) or 14(8)pharyngeal teeth modally 25%2(33) with variants 2;5,1(6), 1,55,2(3) or 1,5
5,1(2),andtotal vertebrae 43(2), 44(10) or 45§13

Sexual dimorphism Males have the head, nape and dorsalgdahe bodywith large
tubercles, ther are two rows of tuberd®n the pectoradnd pelvic fin brancterays and there
are tuberclesnthe free margisof scalesin rows Females also bear tubercles but theynarte
as weltdeveloped as in maléKucuket al, 2014) Males and females, as well as young, may
have fine tubercles distributed over the head and especialiexdloped ventrally and even on
the lips. Belly and lower flank scales have fine tuberatexentrated at the base of the exposed
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scale, some lining the scale margin. Fine tubercles line the dorsal and ventral surfaces of the
pectoral and pelvic fins concentrated on rays but also on membranes, in a single file or variably
dispersed.

Colour. Theback and upper head are oligeesen to greeor bluishand the upper flank
has a golden sheen. Flanks below are silvery and the abdomen is\sitvieryThere is a dark
and wide stripe (about orbit diameter) on the flank, not always evident in freshAlliste the
dark stripe is a narrow golden stripe, about-tinel orbit diameter. Dorsal and caudal fins have
black tips while paired fins can have a reddish or orange bassal, anal and caudal fins may
be tinged reddish, especially near the bdthe peritoneum is brown with dark blotches or

speckles.
Size Reaches 2Bcm.¢ a ke€al (2016)gave24.2 cm total length for fish from Lake
¢cel der in the Aras River basin of Turkey.

Distribution . In Iran, it is found in the Caspian Sea basin includimg Aras(as far down
as Karadonly, Marbureh,Qareh SuQezel Owzan$efid, Shah,Shahrbijar Siahand Tutkabon
rivers, in the Anzali Talab drainage such asNladang and Pir Bazangas, and in the Nazdik,
Sefid (Manijil) and Zire dams on th8efid River (Abbasiet al, 1999; Kiabiet al, 1999; Abdoli,
2000;NaderiJolodar and Abdoli, 2004; Abdoli and Naderi, 20A8mani Faradonbett al,
2015 Asadiet al, 2017 Abbasi Ranjbaet al, 2018 Aazami and Alavi Yeganel2021;
Mouludi-Salehet al., 202)). Records from the middl&ji Chay orTalkheh River near Tabriz
and the Zarrineh River of the Laklkmiabasin are presumably 8f urmianugAbdoli, 2000).
Found in the Kura River of Azerbaijan as far down as Mingechaur but not the lower reaches.

Zoogeography This species and its relative urmianus(formerly in a separate genus
Acanthalburnusare restricted to the Caspian Sea basin and the adjacenttralebasin and
are presumably derived from a common ancestor related AdlibenoidesAlburnuslineage.

Habitat. This species is found invers,streamslakes damsand marsh tributaries
Collection data included a temperature rang&.624.8C, pH6.0, conductivity1.6-1.7mS,
river widthup to 80m, still to fastcurrent,clear ormuddy water, mud, clay, sanakbbleor
stone bottoms, and a grassy shore.

Kicuket al (2014) reported Aras River, Turkey fish to be in dense populations in sandy
and gravel streams at 6150 m depths.

Age and growth Zamani Faradonbett al. (2015) bund ab value of 2.429negative
allometric growthand a condition factor of 0.73 for 22 fish, 383.3 mm total length, from the
TutkabonRiver. Asadiet al. (2017) gave & value of 3.001 for 17 fist.8-9.0 cm total length
from the Shahrbijar RiveGilanwith a total length condition factor of 0.96he condition
factors and values for the Ghez&Dzan (= Qezel Owzan) and Sefid River populations were
1.06 and 0.96 and 3.24 and 3.15, respectively, the latter both indicating positive allometric
growth (Abbasi and Ghafouri, 202@agderiet al (2020) examined 11 fish, 9.412.59 cm total
length, from the Sefid River and found@alue of 2.75, negatively allometriglouludi-Salehet
al. (2021) examined 98 fish, 61%.6 cm total length, from the Aras, Qezel Owzan and Sefid
rivers and recordedlavalue of 3.28, positive allometric, and a condition factor of 0.99.

Females matuckat 2yearsin Azerbaijan(Abdurakhmanov, 1962). Turkmehal.
(2001)examined 1,10%sh and found them ufo 7 years of age in the upper Aras River in
Turkey, withthreeyearold fish dominantsex ratio equal, von Bertalanffy growth parameters
were Lp = 29.87 cm, K = 0.1049, £ -1.92, the lengtiweight relaionships for males and
females were W = 0.0099L3.098 and W = 0.0118L3.052 respectively, and the condition
coefficients of males and females were 1.192 and 1.209 respeckigatpales attained a greater
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age and size than mal@sa keéal (2016) examine@29fish, 7.6-24.2 cm total lengtifrom
Lake ¢él dér, Tu folureas atiailedewitremost fisk in age graupars. The
lengthweight relationship was W = 0.0058t**°and the von Bertalanffy growth parameters
were Lp = 38.37 cm, K = 0.18 yeat', t, = -0.73 years, the growth performance index was
2.45 and Fultondés c oTotlnatura and fisleng martalitiesaese ZK = 0 .
0.5, M =0.28, F = 0.22 and exploitation was E = 0.44. The population was not overfished.
Food. Food includes aquatic insects, crustaceans and snails, and detntusL a ke ¢ &l d é
Turkey fish often do not ffeedtald20i6).ng t he May
Reproduction. Spawning probably occurs in the spring judging from fish caugBtlon
Januaryl962 (CMNFI 19760536)in Iran which had developing egd=ecundity is up to 19,060
eggs and egg diameter to 1.87 mm. In Armemiaturity is reached at the end of the second year
or beginning of the third year at-820 mm andspawning takeslace in late April to early May
and may continue to late August (Pipoyan and Arakelyan, 1999). In the Turkish Aras, maturity
for both sexes began at agjgears, with all fish mature atykars, and spawning started in early
May and continued to the end.&fly. Fecundity reached a mean value @08 eggs and egg
size reached 1.65 mm (Turkmenal, 2001).
Parasites and predatorsNone reported from Iran.
Economic importance NoneinlranUs ed | ocally but not commer
Tur k ey etalg2016)e r
Experimental studies.None.
Conservation Kiabi et al. (1999) considexdthis species to be conservation dependent in
the south Caspian Sea basin according to IUCN criteria. Criteria inchpaet fishing, few in
numbers, habitat destrimn, limited range (less than 25% of water bodies), absent in other water
bodies in Iran, and absent outside the CaspeanbasinListed as of Least Concern by the
IUCN (downloaded 25 February 2019).
Sources Type materiat Alburnus punctulatuéBM(NH) 1897.7.5:34).
Iranian materiat CMNFI 19700522, 2, 55.471.3 mm standard length, GilaBefid
River at Astaneh Bridge (37°16'30"N, 49°56'E); CMNFI 19536, 4, 70.9.09.3 mm standard
length, Gilan, Siah River estuamgar Rudba(36°53'N, 49°3'E); CMNFI 19700538, 1, 70.7
mm standard length, Gilan, Qezel Owzan Rateove Manjil Dan{ca. 36°44'N, ca. 49°24'E);
CMNFI 19760583, 11, 39.4r9.9 mm standard length, Gilan, Nahang Roga River (37°28'N,
49°28'E); CMNFI 1979454, 8, 37./64.7 mm standd length, Zanjan, Qezel Owzan River at
Gilavan (36°47'N, 49°08'E); CMNFI 1955, 7, 50.2123.3 mm standard lengt@azvin
Manjil Dam (36°45'N, 49°17'E); CMNFI 194695, 15, 71.4.12.7 mm standard length, Gilan,
SefidRiver at Manijil Bridge (36°46'N49°24'E); CMNFI 198@116, 1, 75.5 mm standard
length, Gilan SefidRiver at Astaneh Bridge (37°16'30"N, 49°96'E
Comparative material CMNFI 19800807, 2, 138.243.8 mm standard length, Turkey,
Olgek Suyu (no other locality data); CMNFI 198607, 1,132.2 mm standard length, Turkey,
Kars River (ca. 41°00'N, ca. 43°00'E).

Acanthobrama persidis
(Coad, 1981)
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Acanthobrama persidis
CharlesH. Douglas @ Canadian Museum of Nature.

Acanthobrama persidig-ars Ghadamgah Sprin§tream systemAzadTeimori.

Acanthobrama persidjg-ars,Pirbanoo SpringJorg Freyhof

Common namesArusmahiye Farq= Farsbridefish), (Rus mahi persidig&=persidisbride
fish), both fromY. Keivany, pers. comm., 25 September 2018

[Kor bleak,Persian bleal®ersian chub].

Systematics.Trewavas (1972(liscussed the generic nomenclatur@séudophoxinus
Bleeker, 180in which this species was originally described. It is more closely related to the
genusLeuciscusaccording to N. Bogutskaya (pecemm., 19941996). Bogutkaya (1996)
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placed this species in hieeuciscus borysthenickessler, 1859) group which also includes
ulanusand deservedubgeneric rank, but later erected a new g&atoleuciscusDoadrio and
Carmona (2006) placed it Bgualius Pereeet al (2010) using mitochondrial and nuclear DNA
proposé placing this species iAcanthobramaTeimoriet al (2016) confirmedthe placement
of this species il\canthobramaising mtDNA and material from the Kor River, Lake Maharlu
and Persis basins.

Saadati (277) described, but did not name, a new species in the §éousellus
Heckel, 1843 from the Bid Sorkh River in the Simareh River basin between Sahneh and
Kangavar inrkermanshatfthe Bid Sorkh Pass is at 34°26'N, 47°49'E). | was unable to find this
speces in his collections and no further material has come to light. It{8adio8sal fin branched
rays, 89 anal finbranchedays, 8 pelvic firbranchedays, 4756 scales in a complete lateral
line, and 20 long and crowded gill rakers.

The type localityof Pseudophoxinus persidiss t he Aupper Shur River
i Ko o r dllage, mear Darab on Dardfasa road, 28°45.5'N, 54°24'E, Karkhe holotype is a
54.7 mm standard length male held at the Canadian Museum of Nature, Ottawa under CMNFI
19790154A. Paratypes comprise 95 fish, 348.8 mm standard length, from the same locality
as the holotype under CMNFI 191954B, andive fish, 74.792.4 mm standard lengthnder
CMNFI 19790 4 9 9 f Jirrgationalitch afi village 32 km west of Kor River bgiel on road
toDariuhh Dam, 30AO04. 5 Paatypes eheldttibHted toRtree following
institutions from CMNFI 1979154B: BM(NH) (2), ROM (2), UAIC (1), UBC (2) and UMMZ

(2).

Pseudophoxinus persidisolotype, CMNFI 19730154A,
JamedMaclaine @ Canadian Museum of Nature.

Pseudophoxinus persidisolotype CMNFI 19730154A
Noel Alfonso @ Canadian Museum of Nature.
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Pseudophoxinus persidigaraype, CMNFI 1979301548,
Bronwyn Jackson @ Canadian Museum of Nature.

Key characters.This species is characterised by havir@p# 3 lateral line scales, dorsal
fin branched rays modally 7, anal fin branched ra®s gharyngeal tooth count of 1451, and
dorsal fin spine and naked ventral keel absent.

Morphology. Unlike relatedAcanthobramaspecies it lacks a dorsal fin spine and naked
ventral keel. The body is rounded, somewhat compressed and relatively deep. It is deepest a
short distance in front of the dorsal fin. The predorsal profile is steeply convex. A small nuchal
hump nmay be apparent in larger fish. The caudal peduncle is compressed and deeadThe h
tapers to a rounded snoilihe mouth is terminab slightly subterminal, fairly largandquite
oblique and the rictus reaches back to a level just anterior to theargga marginThe eye is
well in the anterior half of the head, much more anterior th&n immianusfor example. Lips
are of moderate thicknesehe dorsal fin origin is slightly behind the level of the pelvic fin
origin. The doral fin margin is trunateto roundedThe depressed dorsal fin reaches back level
with the beginning of the anal fin. The caudal fin is shallowly forked with very rounded kips.
anal fin margin is truncat® slightly roundedThe anal fin does not extend back to the caudal
fin base. The pelvic fin has a rounded to straight margin and extends back to the anal papilla or
to the anterior anal fin. The pectoral fin is rounded and does not extend back to the pelvic fin.
Both the pectoral and pelvic fins can be quite small.

Dorsd fin unbranched rays 3 and branched rayfs Gsually7, anal fin unbranched rays 3
and branched raysT1, usually 89, pectoral fin branched rays-13, and pelvic fin branched
rays #8. Lateral line scales 3%3. A pelvic axillary scale is present. Tkabcircular to oval
scales bear numerous fine circuli and radii on the anterior and posterior fields (total radii number
23-44).The focus is subcentral and slightly anterior. Anterior radii are short, lying Hiietdd
and not extending to the scale giaror focus, or long and extending to the scale margin but
barely reaching the focu$otal gill rakers number 204 andreach the adjacent raker when
appressed?haryngeal teeth are usually 4 3. Pharyngeal teeth are strongly hooked, concave
below thehook and serrated along the margins of the concave surface, particularly on the
anterior edge. In the largest fish, the hook may be much reduced to absent, serrations may be
absent, and anterior teeth in the main row are rouridezlgut is a short andnsple sshape.

Total vertebrae number &¥. The holotype has 36 total vertebrae.

Meristic values for Iranian specimens adorsalfin unbranched rays &xdbranched
rays 6(2) or 7(196 anal fin unbranched rays 3 amdanched rays 7(3), 8(41), 9011Q(-) or
11(2) pectoral fin branched rays 13(10), 14(20) or 15(@6)vic fin branched rays 7(31) or
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8(19), lateral line scales 35(2), 36(19), 37(4), 38(10), 39(3), 40(6), 442%) or 43(1) total gill
rakers 10(1), 11(9), 12(32), 13(6) or 14({@aryngeal teetli,54,1(13) 1,54,2(1)or 1,54,0(1),
and total vertebrae 34(1), 35(20), 36(27) or 37TRe chromosome numbés 2n =50 (Esmaeili
and Piravar, 2006&rai, 201)).

Sexual dimorphism.The rumber of anal fin branched rays is significaritigher in
females (mean 8.32vsus3.0 in males). Pectoral and pelvic fin lengths, longest dorsal and anal
fin rays and caudal peduncle length are shorter in females than in males while head length, head
width and predorsal length are longer in femalens thanales.

Colour. The back and upper flanks are darkwnand the belly creano dark brownA
golden stripe extends from the eye to the caudal peduncle on the upper flank in some live fish
(Esmaeiliet al, 2015).The straight lateral stripgeen inpreserved fish is not always evident in
live ones(see photograph abové) extends from a diffuse area on the tail base to a level at or in
front of the dorsal fin origin but does not reach the head. The stripe overlaps the lateral line on
the caudal paghcle but lies above it on the flank, paralleling the batle iris is golden yellow.
Dorsal fin membranes are lightly speckled with melanophores which tend to be concentrated
along the fin ray margins. The caudal and anal fin membranes are mostly ithegigment
restricted to fin ray margins. The pectoral fin may be pigmented on the membranes and there is
often strong pigment along the posterior edge of the first unbranched ray. The pelvic fin has little
or no pigmentation. Large fish are much darkegrall than small fish, obscuring the stripe and
with more pigment on fin rays and membranes.

Size.Reached2.2 cm standard length.

Distribution. This Iranianendemias found in theHormuz Kor River, Lake Maharlu
and Persis basins in Iran. Foundhe Hormuzasin in he Kul and Shur rivers; in th€or River
basin in the Kor, Pulvaand ShadKamrivers, GhadangahSpring-Stream systemGomban
Springand Kaftar Lakein the Lake Maharlubasinat Pirbanoo Spring anBlole Berengieand
in thePersisbasin in the Dalaki, Blleh, Mond (middlereach) rivers and DasktArjan(Coad,
1981d; M. Hafezieh, pers. commAbdoli, 2000; Barzegar aniHali, 20@®; Esmaeiliet al., 2014
2015 Teimoriet al, 2010,2015,2016 Gholamifard and Kafaei, 201Gholamfard and Kafaei,
2021;see photogragabove.

Zoogeography.Durandet al (2000) placd this species in Beuciscusephalus
ficomplex, i.e., descendds of peripheral isolates of a widespread ancestral species, {ater re
invaded by DanubiaB8. orientalis Further work has shown this species belongs in a different
genus as outlined above.

Habitat. This species is found invers, streamssprings damsjubes (=irrigation
channely)andganatsHabitat knowledge is restricted to field data olextions.Habitatshave in
common a streaslike environment for much of the year. They are relatively shallow (20 cm to 2
m), variable width (0.55 m), medium to slow currerdloudy to clear and colourless water,
some submergent and emergent aquatietadign and a bottom varying from pebbles and gravel
to mud. Water temperatures varied from 15 to 23°C from October to January and presumably
would be over 30°C in the summer. Conductivity ranged from 0.3 to 1.0 mS. Altitude ranged
from 980 to 1940 m. Thdower reaches of some of the capture rivers are salty and may not
support this species.
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i R ~ it
Habitat ofAcanthobrama persidi@andAlburnus sella) CMNFI 19790342,
Fars, Kor River at Band Amir, 28 November 197,Brian W. Coad

Age and growth.Esmaeiliand Ebrahimi (2006) g& a significant lengthweight
relationship based on 10 fish measuring 8233 cm standard length. Thevaluewas 3.229
Esmaeiliet al (2014) gae ab value for 33 fish from the Lake Maharlu basin, 453 cm total
length, as B3.

Food. Gut contents include insect remains and fragments of large plants. Diet presumably
consists mostly of aquatic invertebrates.

Reproduction. Reproduction in this species is unknown but egg development in adult
fish collected in winter and youraf the year collected in October suggest spring and early
summer as the spawning season.

Parasites and predatorsJalal et al. (2000) recordd Dactylogyrus sphyrnaa
monogenean, from the gills of this species in the Kor River basin. Barzegaalah(202)
reporedparasites in this species from Kaftar Laké_amaea cyprinaceal richodinasp.,
Ichthyophthirius multifilisandDactylogyrus sphyrnaBarzegar and Jalali (2009) reviewed
crustacean parasites in Iran and fouedhaea foliaceusn this sgcies.

Economic importance.None.

Experimental studies.None.

Conservation. The distribution of this species in various small habitats thought to
meanthat itwas not in immediate danger. Howeyesater is in short supply in this part of Iran
and dstraction may threaten its surviv@ihe type locality has dried completelyake Maharlu
and upper Helleh River basin localities are dried out or under pressure and populations are now
restricted to the upper Kor River basin. Even the latter populai@isow under threat from
Oncorhynchus mykigsainbow trout) a carnivorous, fisfiarm escapeéleimoriet al, 2016).
Esmaeiliet al (2018) stated that there are no recent records from the HormuzJuagadeh
Roudbaret al (2020) listed it as Critadly Endangered fathese reasons.

Sources.Type materiak Pseudophoxinus persidi€§MNFI 19790154A,CMNFI 1979
0154B andCMNFI 19790499.

Iranian materiak: CMNFI 197930025, 11, 19.49.6 mm standard length, Fars, Kor River
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at Marv Dasht (29°51'Ng2°46'30"E); CMNFI 1979114, 1, 47.1 mmtandard length, Fars,
Mond Riverat road bridgg€29°41'N, 52°06'E); CMNFI 1979156, 6, 43.8%4.3 mm standard
length, Fars, ganat in Rashidabad (28°47'N, 54°18'E); CMNFFQ9G3, 8, 31.448.3 mm
standard lengttfars, neighbourhood of Shiraz (no other locality d&@&)NFI1 19730164, 15,
28.852.6 mm standard lengtRars, neighbourhood of Shiraz (no other locality d&@&)NFI
19790194, 3, 48.%8.2 mm standard length, Fajihe 15 km from Darat28°45'30"N,

54°24'E); CMNFI 19790292, 7, 37.64.0mm st andar d | espripd near ZaFganr s, L a
(29°48'N, 52°39'E); CMNFI 1979305, 2, 23.825.5 mm standard length, Fars, Pulvar River at
Pasargad (30°12'N, 53°12'E); CMNFI 19032, 33, 23.613.2 mm standard hgth, Fars, Kor
River at Banee Amir (29°46'N, 52°51'E); CMNFI 197@6503, 4, 32.2113.5 mm standard length,
Fars neighbourhood of Shirgmno other locality data]cMNFI 20080250,Fars, 3,105.5121.9
mm standard length, Fars, Bghloo Stream near EQl{80°5356'N, 52°4112"E); CMNFI
20080251, Fars, 333.9102.8mm standard length, Fars, Shaam River near Eqlid
(30°5338"'N, 52°4142"'E); USNM 258445, 18, 15-84.5 mm standard length, Fars, Chasht
Khvar (ca. 29°44'N, ca. 53°12'E).

Acanthobrama urmians
(Gunther, 1899)

Acanthobrama urmianus
SusanLaurie-Bourque @ Canadian Museum of Nature.
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Acanthobrama urmiany§Vest Azrbayjan, Qade Chay, October 2011, K. Abbasi

Common namesKuli-ye Orumiyeh(= Urmia fish) aros or arus mahi Oromiye @rmia bride
fish).

[Urmia or Urmian bleak Urmia breamUrmia Lake chup

Systematics Originally described in the genddramisCuvier, 1816Berg (19481949)
placed this species in the gerAlburnoidesleitteles, 1861and Perea&t al (2010 in
AcanthobramaType material in th&ritish Museim (Natual History) wadlisted under the
genusAlburnus(see photographs below)

The type material in the Natural History Museum, London comptigespecimens,
54.958.6 mm standard length, from the Urmi &i{BM(NH) 1899.9.30:116117), one
specimen, 111.7 mm standard length, from the Ocksa River (BM(NH) 1899.9.30:118) (these
three fish being | abelled paralectotypes, wit
1980), anceightspecimens, 50-211.7 mmstandard length, from the Ocksa River (BM(NH)
1899.9.30:119.26), these being syntypes. Gunther (1899)refdro t he t yRwve ser i es
specimens from the Gader Chai@aderChayor Rivel) and two small ones from the Urmi
River; the &rgestisonly 4 4 mi | | do there id someg@nfusion over this mate@ésa
(or Ocksal)s alabel on the map bginther (1899§see description of the Lake Urmia basang
is in the Qader Chay or River bagiat is not coloured blue like other riveii$e labelseems
part of the location Plain of Soldukhe Urmi River may be the Shahr Chay or River running
through the city of Urmi.
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BMNH 1899.9.30.116-7
Alburnus urmianus, SYNTYPE

BMNH 1899.9.30.118-126
Alburnus urmianus, SYNTYPE ©; The Trustees of the Natural History Museum, London

Abramisurmianus syntype, BM(NH) 1899.30118126.

Key characters This species is distinguished frahe related\. microlepisby having
fewer lateral line scales, fewer anal fin branched rays, more gill rakers and gill raker morphology
according to Saadati (1977). QGidlker morphology does not appear to differ in the fish examined
by me. Gill raker counts are the same but scale and anal fin ray counts are generally lower with
some overlap. Distribution is the easiest separating factor.

Morphology. The body is compresd and moderately deep, being deepest in front of the
dorsal fin over the end of pectoral fin. A nuthamp is present in larger fish. The predorsal fin
profile is convexThe caudal peduncle is compressed and fairly deep. The dorsal head profile is
straght and leads to a rounded snout. Téar of thesye is at the beginning of the anterior half
of the head. The mouth is oblique and subterminal and extends back to a level between the
nostril and the eye. Lips are of moderate thickness. The dorsakfm imaderate spine and the
dorsal fin margin is straight to slightly emarginate. The dorsal fin origin is slightly posterior to
the level of the pelvic fin origin. The depressed dorsal fin reaches back to a level just past the
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anal fin origin. The caudairf is moderately to deeply forked with rounded lobes. The anal fin
margin is concave and the depressed fin does not reach back to the caudal fin base. The pelvic
fin is rounded and almost extends back to the anal fin origin in some or is remote inTdtkers.
pectoral fin is rounded and does not extend back to the pelvic fin origin.

Dorsal fin with 3 unbranched and9d7 usually 8, branched rays, anal fin with 3
unbranched and 103 branched raygectoral fin branched rays 445, and pelvic fin branched
rays7-8. Lateral line scales 568. A pelvic axillary scale is present. The ventral keel extends
from the anus to the base of the pelvic fins and is fleshy from half way to the whole @ngth.
specimen (CMNFI 2008137) was scald in the middle of the naked ventral kestale shape is
squarish, the posterior margin is rounded, the dorsal and lverargins are straight to slightly
rounded, the anterior corners are rounded to very abrupt with a rounded point, and the anterior
margin is irregular, wavy and roundgeaol almost vertical with a central protrusion and an
indentation above and belo®cales bear only a few posterior radii and have a subcentral
anterior focusTotal gll rakersnumberl0-14,and areshort not quite or yist reaching the
adjacent raker when appressed; rounded with a projected tip and distinct from its congener
according to Saadati (1977) but closely resembling the structure s&emiarolepisaccording
to my observations (see above undemicrolepi3. Pharyngeal teetareusually 2,55,2 or 2,5
4,2 with variants 24,2, 1,54,2 or 2,44,2. Posterior teeth are hooked at the tip, anterior teeth
being rounded, and have no, slight, moderate or even strong serrations. There is a narrow and
slightly concavesurface below the tip. Some fish have the anterior margin of the concave surface
higher than the posterior margin, but this is variable and in some teeth the condition is the
reverse. The intestine is an elongathaped with a small anterior loop. Totartebraenumber
41-43.

Meristic values for Iranian specimens adorsal fin brached rays 7(1), 8(20) or 9(1),
anal fin braached rays 10(1), 11(4), 12(11) or 13(6gctoral fin branched rays 14(4), 15(17) or
16(2), pelvic fin branched rays 7(3) orXX), lateral line scales 50(131(-), 52(2), 53(2) 54(),

55(1), 56(1), 57(2)58(-), 59(2), 60(3), 61(3), 62(2), 63(1), 64@). or 68(1) total gill rakers
10(1), 11(2), 12(6), 13(8), or 14(Ppharyngeal teeth 25,2(1), 2,54,2(1), 2,45,2(1) or 2,4
4,2(1), andotal vertebrae 41(5), 42(7) or 43(2).

Sexual dimorphism Male fish bear tubercles but fully tuberculate fish have not been
examined. One malead a single row of tubercles on anterior pectoral fin rays.

Colour. Overall colour is silvery with a greenigiive back and flanks with numerous
minute brown pigment spots which are crowded above the lateral line to form an inconspicuous
darker stripe along the whole sidée dorsal fin may have a reddish base immediagjacent
to the bodyThe dorsal, caudal and pectoral fins have a light to evident speckling of
melanophores on the rays and membranes but are almost immaculate in preserved specimens.
Larger fish have pigment proximally on the anterior anal fin rays.peritoneum is silvery but
densely speckled with melanophores.

Size Reaches 28 cm total lengtiMouludi-Salehet al,, 2021)

Distribution . This species is endemic to the Ldleniabasin, apparently in sthern
and western tributaries accordingGdnther(1899) Records ofA. microlepisfrom the middle
Aji Chay or Talkheh River near Tabriz are presumabhAo@irmianugAbdoli, 2000).1t is found
in theAji, Bitas, HasanluMahabadMardogh,Nazlu,Ocksa,Qader,Rozeh,SaqgezShahr,

Simineh Urmiaand Zarrineh riversand theCheragveisHasanluKazemi(or Shahid Kazemi)
and Mahabadans (Abdoli, 2000;MirhasheminasabndPazookj 2003 Abbasiet al,, 2005;
Abdoli et al, 2008; Ghasenet al, 2015 Abbasi Ranjbaet al, 2018;Fathi and Ahmadifard



76

2019.

Zoogeography The closest relativedcantfobramamicrolepis is found in the Caspian
Sea basin. Connections between the Lldkaiabasin and the Caspian Sea basin have been
suggested by Saadati (1977), an early one in the Pliocene to early Pleistocene resulting in
endemic species and a later one in the late Pleistocene resulting in species which are the same as
the Caspian or only dgpecifically distinct. This species presumably dates from the earlier
connection (but see the Lakiemiadrainage basin account for more details).

Habitat. This species is found invers lakesanddamsbut details of habitat
requirements are unknown

Age and growth Fish are mature at 14.4 cm. This species is relativelygfasting,
shortlived species with males attainingyiears and females years in the Kaemi Dam on the
Zarrineh River wherébdoli et al. (2008)examined 1,510 fisha. 7.320.7cm total lengthThe
von Bertalanffy growth curve was estimated as K = 0.427 in males and 0.506 in females,
indicating that females grow faster. The sex ratio was 5981 @female(1:1.53)and there
were no significant differences between males and l&sma the linear lengtiveight
relationshipsMouludi-Salehet al (2021) examined 168 fish, 529.8 cm total length, from the
Mahabad River and recorded &alue of 3.15, positive allometric, and a condition factor of
1.09.

Food. Guts examined werempty except for a few plant and crustacean remains.

Reproduction. Sarpanatet al (2021) examind 107 fish from the Mahabad and Simineh
rivers and found rturity stages 4 and 5 showed an absolute fecundity of 1,567 to 27,228 eggs
with a diameter of 0.3%t1.42 mm and a relative fecundity of 87.9 to 633.9 edysdy weight
The results also showed that the rate of fecundity in the Mahabad River in the constant length
range was less than in the Simineh River.

Parasites andpredators. Barzegar and Jalal2Q09) reviewed crustacean parasites in
Iran and found.ernaeasp. andergasilussp. on this species.

Economic importance None.

Experimental studies.None.

Conservation This species is known only from the type series and a few other
specimens in museum collectiohssted as Data Deficient by the IUCN (downloaded 25
February 2019put as Endangered by JoulaeRbudbaret al (2020) because of dam
construction and drougliusing many rivers to dry out for most of the ydauladekrRoudbar
et al (2020) indicated the speciesigw known onlyfrom the Gedar (= Qader) and Zarrineh
rivers with an area of occupancy less than 500 sq km. The middle and lower parts of this river
(sic, presumably both) have no water flow in summer and any further reductions would lead to
extinction.

Sources Type material Abramis urmianugBM(NH) 1899.9.30:116117,BM(NH)
1899.9.30118andBM(NH) 1899.9.30:119126).

Iranian materiat CMNFI 19790093, 2, 127.930.5 mm standard lengt\/est
Azarbayjan, Lake Qowpi (36°57'N, 45°52'E); CMNFI 2@wR8, 1, 156.3 mm standard length,
WestAzarbayjan, river south of Mahabad (ca. 36°42'N, ca. 45°41'E); CMNFIQDOY, 1,

129.3 mm standard lengtW/estAzarbayjan SiminehRiver south of Miandow Ab (ca. 36°54'N,
ca. 46°07'E); CMNFI 2060105, 1, 90.8 mm standard length, Kordestam;i@@h River basin
south of Saqgez (ca. 36°06'N, ca. 46°2CHENFI 20080137, 1, 130.7 mm standard length,
West Azarbgjan, Zarrineh River (37°05'N, 45°44'E)MNFI 20080158, 1,85.9mm standard
length, Lake Urmia basin (no other locality datagNM 205904, 1, 84.7 mm standard length,
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WestAzarbayjan, Nazl«Chay neatdrmia (37°40'N, 45°05'E); USNM 205934, 2, 94.51.9mm
standard lengtiVest Azarbayjan, Lake Qowpi (36°57'N, 45°5P'E

GenusAlburnoides
Jeitteles, 1861

This genus is found in Europe, Asia Minor and Central Asia abtbut 5 species, witlabout9-

14 in Iran, depending on varying interpretations of DNAaland possible undescribed species
Several species were initially described based on morphology with attention to a particular suite
of characters, e.g., vertebral counts, and this data is repeated here with later DNA information
confirming some and quisning others.

The riffle minnowsor spirlinsare similar in appearance to the geAllsurnusbut have
smooth rather than serrated pharyngeal t€&ghtainly, it is not uncommon to find individuals of
Alburnus hohenacketacking serrations on their pharyngeal teétiguablythen,this
distinction is insufficient to warrant a separate genusrimiécular evidence sefdburnoides
apart fromAlburnus

Spirlin is a European name for these fishes, used in English asrthe does not occur
in the British Isles.

Pharyngeal teeth iAlburnoidesare in tworows (2,5-4,2) with strongly hooked tips but
unserrated, scales of medium size, no groove before the dorsal fin, a keel behind the pelvic fins is
usually scaleless but m&e wholly scaled, short dorsal and moderate to long anal fin, last dorsal
fin unbranched ray thickened, decurved lateral line often with a characteristic spotting pattern
above and below each pdeestitchlike pattern, hence the Farsi name tailor fighl) rakers
shortand few an absolutely and relatively elongated predorsal vertebral subregion1fo 15
vertebrae which is commonly over 38% of total and 70% of abdominal \87/%3and 6666%,
respectively, in most other groups of the Leuciscinagndency to equality of the numbers of
vertebrae in the abdominal and caudal regions (modal difference between abdominal and caudal
numbers decreases from 4 or 3 to 1, 0, abjdversus modes 4 to 6 in the most Leuciscinae), and a
large orbit with respeiste configuration of all the cranial elements it is formed from (Bogutskaya
and Coad, 2009).

Scale morphology in these fishes is similar between species and is summarised as
follows. Scale shape is a vertical oval to squarish and in the latter case #mterior corners
may be weakly developed (probably siedated, larger fish having squarer scales). The dorsal
and ventral margmare rounded, the gterior marginis rounded and may protrude and the
anteriormargin is wavy, rounded or with éight central protuberance. Circuli are moderate to
many in number (presumably age related). Radii are few in number and only on the posterior
field, encroaching laterally in some fisthe focus is subcentral anterior.

JouladekRoudbaret al (2020) notedhat te species are very similar to each other and
morphological characters overlap so distribution is important in differentiating spe d¢hes
field and from preserved materidhis works well where isolated basimslranare considered
but some specianay overlap €ichwaldiiandsamiiiin the western Caspian Seamiiiand
tabarestanensis the central Caspian Sea, and possitiignensisandnicolausiin the Tigris
River basin)and some confusion may result from translocations with commercial oygxin
DNA data may be necessary to clarify occurrence in border zones.

Morphology is given in such works as Bogutskaya and C2@0d9, MousaviSabetet
al. (2015)andJouladeh Roudbaat al (2016)and these works should be referred toftwther
information It is probable that subtle details of morphology could be teased out of adequate
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samples, but these would have to very large to allow for variation due to age, sizensgédiqn,
seasonhabitat preservation techniquesnd possible genetic istionin remote drainagesnd
this is not attempted here.

Bogutskaya and Coad (2009) found no differences in the shape of pharyngeal teeth that
could be used to diagnose species and the Iranian species they examined were characterised by
2,54,2 countsMost species have strong mode of 8 dorsal fin branchedAagsgnensis A.
petrubanarescuand particularlyA. nicolausifrom Iran with high or modal frequencies of 7 rays
being exceptions. Anal fin branched ray counts overlap although in the @astatve been used
as diagnostic chacters.The Iranian specieA. petrubanarescuith a mode of 9 and.
nicolausiwith a mode of 10 are the lowest recorded. Cephalic lateral line canal patterns and
counts were not diagnostic for species. Vertebral charaggeesdealt with in some detail by
Bogutskaya and Coad (2009yhich should be consultednd provide reliablestatistical
differences between species. As these are internal characters and reguifacdities to
examine, they are not of use in the field and are inconvenient for raptdiaition of preserved
material.

Alburnussp.,serrategharyngeal teth,
Freidhelm Krupp.



